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PREFACE

This 18 the First time that a report has appeared on the most
prominent scientific activities of the Central Research Institute for
Physics during the past year. An Annual Report can, of course, furnish
only a highly condensed view of the year’s achievements and the present
survey has thus been written above all for those who would like to get
some general insight into the work of the Institute.

The scientific results discussed here have been or will be
published in the special journals and readers wishing for the details
are referred to these for fuller information. Nevertheless every effort
has been made to give reports which are not only informative to anyone
with a special interest in any particular field but can also be appreciat-
ed by specialists in other disciplines.

As the 20th anniversary of the Institute3s foundation was ce-
lebrated in 1970, it was thought that this event would justify the in-
clusion of a brief historical review of the past 20 years3 progress for
those who wish to know more about this, but find facts hard to come by.

The Central Research Institute for Physics is one of the largest
research centres in the Hungarian People’s Republic. It is engaged es-
sentially in four major research programmes :

a) solid state,

b) computer techniques,

a) nuclear energy and

d) particle and nuclear physics.

Within this frame almost all types of research, from fundamental to ap-
plied and developmental research and even pilot scale production, are
represented at the Institute. The resulting complexity is such as to be
beneficial to almost all of the investigators and is standing proof that
major research programmes can be most successfully executed in centres
of complex organization.



Seeing that the short history of the Institute immediately
follows this Preface, it is sufficient to make only a few general
remarks about the Institute’s organization.

The Central Research Institute for Physics is one of the insti-
tutes of the Hungarian Academy of Sciences. The structure of its research
work 1is devised partly by the Academy, partly by other authorities, al-
though ample opportunity is allowed for research activities initiated
by the Institute on its own account in fields thought to be promising.
Financially, the Institute is supported mainly by substantial state
grants, although in recent years contractual activities have come to
dominate several important fields, such as computer techniques. This
means that alongside academic research in the classical sense, work is
carried out on a business enterprise level as well, and it has been
our experience at the Institute that this duality is highly beneficial
to both lines. Indeed, it is iIn strong measure this hybridization of
research work to which the rejuvenation of the Institute can be attribut-
ed. It may also explain why it is that one fails to find any evidence
here to support Parkinson’s acute law which predicts the decline of any
establishment once it has passed its first 20 years of existence. Close
association with practice is a permanent source of new problems to both
theoretical and practical research, and it is the stimulus of these
demands, along with the deliberately nurtured complexity, which enables
the Institute to undertake its work with ever renewed zeal.

There can be little doubt that the researchers of the Institute
are helping to maintain the traditionally high international repute of
Hungarian science. They are invited as speakers to international meetings
act on the editorial boards of distinguished scientific publications,
and many are members of learned societies and the executive councils of
international scientific organizations. Their publications are referred
to and colleagues from other countries are pleased to attend the sci-
entific meetings organized here. The work of our scientists is apprecvat-
ed In our own country, too, because it is realized that their results
contribute to the social progress of our people.

May 1, then, express the hope that the reader will find this
booklet worthy of attention, and that its perusal will stimulate further
interest in the Central Research Institute for Physics.

/. b



SHORT HISTORY OF THE CENTRAL RESEARCH INSTITUTE FOR PHYSICS (CRIP)

L. Pal
Director of the CRIP

INTRODUCTION

The truth of the oft-expressed statement, that physics has
played, and is continuing to play, a special role in the scientific
technological revolution which society is undergoing, becomes per-
fectly obvious if we survey the events of the last half-century. It
is enough to refer to the consequences of the liberation in macro-
scopic dimensions of the energy bound in atomic nuclei, or to the
all-pervading effects of modern automation and computer techniques
that have grown out of the results of research in the field of so-
lid state physics. But while it may be stated without reservation
that among the most important factors in this revolution are the
new knowledge and laws discovered by physics, these can be utiliz-
ed and become direct production forces only where activities are
organized in the pursuit of definite objectives.

Physics has still another important influence, due to its
penetration into the fields of many other sciences. Physical chem-
istry long ago gained acceptance as an independent science; in
geology the theoretical and practical results of physical research
are widely utilized by geophysics; modern biology cannot be imagin-
ed any more without biophysics; while astronomy and physics have
profound links in the past.

Arguments supporting the importance of physics could be
cited at length, but even without these the necessity and correct-
ness of the decision, made in 1950, to found the Central Research
Institute for Physics can be well understood.

The leaders of this country early recognized the importance
of developing natural sciences. One programmatic declaration accept
ed In 1948 at the party congress reads: ''Scientific research must



be harnessed to the development of the country®s production forces,
with the aim,through far-reaching material support of the state, of
opening up its natural resources. Scientific work must be organized
to ensure the success of this research."

In September 1948 the Hungarian Scientific Council started
its shortlived existence with the development of plans for a large-
scale, modernly equipped experimental physical research institute.
At the foundation session of the Council it was said: "A whole ser-
ies of new scientific research institutes must be created: a new
institute for organic chemistry, one for inorganic chemistry, an
iron and steel research institute, a research laboratory for fine
mechanics and optics, an institute for applied mathematics, and a
thoroughly modern physical institute."

At a committee session in May 1949 the Council dealt with
the situation in physical research. Some standpoints voiced at this
meeting are worth quoting: "The backwardness of physical research
in Hungary is catastrophic. This backwardness cannot be relieved
unless steps are taken.to create at least one really contemporarily
equipped physical institute, to increase the number of our research
workers, and to solve the problem of training their replacements."

To alleviate the immediate shortage of experts, it was sug-
gested that the responsible state organs should call home distin-
guished Hungarian experimental physicists living abroad. This was
the basis on which Prof. Lajos Janossy , who was at that time pro-
fessor for physics at Dublin University and had a wide international
reputation in the field of cosmic rays research, was invited back.
The names of other outstanding Hungarian physicists living abroad
were also mooted, but nothing materialized from these hopes.

The committee emphasized that: "The only one of our indus-
trial physical institutes capable of relatively modern research is
the research laboratory of Egyesilt 1zz6 (TUNGSRAM Ltd.), where
problems of lighting and telecommunications techniques are being dealt
with. The Budapest University institutes are not suitable for mod-
ern education, let alone for research. Of the provincial institutes,
the Physical Institutes at Szeged and Debrecen provide an adequate
university training, moreover the latter also carries out nuclear
physical investigations by means of elementary resources. A conse-
quence of the deplorable state of the Budapest University institutes
is that the need to train more experts cannot be met at all under
the given circumstances ."



After surveying the situation, the committee recommended
the creation of a central institute for physics in Budapest by the
Hungarian Scientific Council.

It is interesting to note that a decision had already been
reached to site the Institute at Csillebérc, and the appropriation
of about 50 acres had been suggested for this purpose. The creation
of four departments was envisaged: one for radioactivity, one for
nuclear physics, one for short waves and one for spectroscopy.

Even before its foundation, it was planned that the Central
Research Institute for Physics should simultaneously carry out both
fundamental and applied research and should also be prepared to
tackle iImportant industrial problems. It is worthwhile to quote
again from among the old decisions an important recommendation of
the first five-year plan: "The new Central Institute for Experi-
mental Physics, the Institute for Organic and Inorganic Chemistry,
the Institute for Agricultural Mechanization, etc. must be built
and developed within five years. The Hungarian Academy of Sciences
must be granted wide-ranging support for its development as the
centre of a planned scientific and technological research effort
whose primary aim must be the development of the country®s produc-
tion forces.”

The Hungarian Scientific Council gave place to the reorgan-
ized Hungarian Academy of Sciences at the end of 1949. The de
facto foundation of the Central Research Institute for Physics was
laid down in the declaration of the president of the Hungarian Acad
emy of Sciences of 7th July, 1950, which charged Professor Istvan
Kovacs of the Technical University, Budapest to undertake the direc
torial duties.

THE PIONEERING YEARS

The history of the first five years of the Central Research
Institute for Physics shows clearly that the new is not born easily
An immense number of discussions as to the function, organization
and structure of the institute went on during the first five years.
Anxiety arose even then as to whether it was proper and possible to
organize all the research regarded as important by the contemporary
leading personages of the institute into a single complex activity
The questions of how long the period of accumulating resources and
preparation should be and when new scientific results could be ex-



pected were also much debated. Despite the impatience, and at times
incomprehension, shown in these early days, it is clear that this

concern sprang from a perfectly justified expectation that expenditure
on research should pay a return in the form of either scientific results
or directly utilizable products, equipment or processes.

The First objective to be settled on was the creation of
a base for research on cosmic rays. It might be questioned why this
particular field should have been chosen first. The trivial reply
is that it was in this field that we had an expert under whose
guidance really modern research could be started. The 20 years®
history of the Institute shows unequivocally that the personality
of a leading research worker 1is of key importance. Beautiful plans
can be dreamed of, but they can only be realized by people posses-
sing greater than average talent and experience. The more complete
answer, containing the essence of the trivial reply as a necessary
condition, is, that the military and economic importance of nucle-
ar research was already obvious in the early fifties. The scanty
information then available suggested that physicists who had pre-
viously carried out research on cosmic rays were able to play a
decisive role in nuclear research. This is not to say that the
equipment and instruments of cosmic rays research are the same as
in the field of nuclear physics, but that the way of thinking and
the methodological approach of the one serve as an excellent basis
for the other. As the creation of the Central Research Institute
for Physics was closely interrelated - according to the original
conceptions of the government and the party - with the desire to
make a start on nuclear research, there is no doubt, even by up-
to-date considerations, about the wisdom of the decision to con-
centrate Tfirst of all on cosmic rays research. It turned out, in
fact, that a significant number of the experts later needed when
nuclear research was rapidly getting under way were physicists
with initial experience in cosmic rays research.

The Institute became involved in many other areas of
exploration in this early 'pioneering” phase. For a time there
existed a department for supersonics and acoustics, a department
for theoretical physics was created but shortly afterwards be-
came separated, and so on. Along with the research in the field
of cosmic rays, and with an eye to the tradition built up in
Hungary by the internationally recognized work of Rezs6 Schmid
and Lorand Gero, both of who had died before 1945, the Institute’s
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director, Prc/essor [I. Kovacs, was in favour of building up molecular
spectroscopical research. Investigations began with the help of a
concave grid with 30.000 engravings per inch, then unique in the
world.

A department for nuclear physics was created in 1952, under
the direction of Professor Karoly Simonyi. The first aim was to build
accelerators for the production of particle beams suitable for initi-
ating nuclear reactions. The initial plans included the construction
of a 1,5 MeV Van de Graaff generator, a 4 MeV betatron, particle de-
tectors, and an apparatus for manufacturing heavy water. The impor-
tance of research iIn nuclear physics was underlined during a session
of the Party Central Committee in January 1953. Among the resolutions
made at the session one finds the following: "In view of its high
claims and costs, the development of nuclear physics is to be realiz-
ed primarily at the Central Research Institute for Physics. The Ins-
titute should dispense with departments not in direct connection with
this field and develop further those corresponding to this given
profile."

This decision had its justifications, as has been pointed
out, although it reflects a certain one-sidedness. Its general sig-
nificance was in delineating a main task for a big institute still
seeking its proper path, while the detailed program was, of course,
largely left to the care of the advisory experts.

Yet the full truth is that the contemporary evaluation of
the international political situation also played a part in promp-
ting this decision. The outbreak of atomic war still seemed a very
real possibility, and so the wish to speed the development of nucle-
ar physical research at home, and in this way to increase the number
of experts versed in the measurement of nuclear radiation and in
the evaluation of its effects, is understandable.

To realize these wishes, a department for radiology was
finally set up at the end of 1952, the main lines of its research
programme being the development of instruments for radiation meas-
urements and the setting up of research on radiation detection.

The emphasis of the early fifties on the importance of
nuclear physical research has its justification, as mentioned before,
yet it may rightly be felt that the idea of stimulating more vigorous
research in solid state physics was not given due consideration. It



was already known that certain semiconducting materials (germanium
and silicon) could be used in place of electronic tubes in amplifiers,
rectifiers, and the like. High permeability soft magnetic materials,
ferrites highly suitable for use in the high frequency range, etc.

had already made their appearance, and it was also clear that more
developments were to be expected. In short, it was possible to see
that research into solid materials was going to cause revolutionary
changes in the fields of electronics and telecommunications techniques,
yet contemporary politicians unfortunately failed to recognize the
implications of these developments. But though the neglect of solid
state research may have been due partly to their underestimation of
the potential of electronics and cybernetics, and even the rejection
of the latter on ideological grounds, the main reason undoubtedly

lies iIn certain erroneous conceptions of the contemporary policy of
industrial development. Research and development work did, however,
begin in one field of telecommunications, microwave techniques - again,
like nuclear physics, mainly on the grounds of defence considera-
tions .

This work was carried out in the Department for Electro-
magnetic Waves and, as a separate special institute for radar
research was already in existence, was involved more with theore-
tical research, and above all questions of the interaction of elect-
rons with electromagnetic radiation. One of the Department®s main
achievements, however, was to develop the first cyclotron in the
country, a small microwave accelerator, the so-called microtron,
which was able to supply electrons of several million eV energy.

Even if the case for solid state physics was not fully
appreciated at higher official levels, the leaders of the Institute
were aware its importance and planned to introduce such research
under various disguises, such as in the framework of a department
for metallurgical physics.

The first step in this direction was made at the end of
1953, when the Hungarian Academy of Sciences decided, on suggestion
of the Institute®s director, to create a Department for Magnetics.
This department started its activities on January 1st, 1954, with
the modest aim of securing a scientific background for the manu-
facture of magnetic materials required by the fast-developing
telecommunications industry. Attention was first directed at the
better understanding and improvement of the high-frequency proper-
ties of magnetic materials.



Up to now, these early years of the Institute®s growth have
been seen mainly in the light of the external influences that shaped
it. But there were also a number of formative influences generated
from within, that had a highly significant role in the cultivation
of the scientific approach within the Institute. Professor Janossy
deliberately initiated a program of studies concerning the nature
of light, as they were known, which outwardly seemed of importance
only for the most recondite of fundamental research: “outwardly",
because without these experiments - as will be seen later - the
Institute could hardly boast today of many of the results obtained
in laser research and metrology.

This is not the place to describe these experiments and
their quantum-theoretical basis - or the conclusions drawn from
them; let it suffice to say that the measurements made by Janossy,
mﬂay, Varga and Adam are still quoted as basic experiments, under
the name "'studies concerning the nature of light'”, by numerous
textbooks on quantum mechanics. At the beginning many doubted the

value of these activities, but today there can be no argument about
their having a permanent place among the recognized scientific
results of the Institute.

THE YEARS OF CHANGE

The internal structure of the Institute was more or less
settled by the beginning of 1955. Nevertheless a demand grew to
take steps towards erecting a nuclear reactor for the sake of
ensuring the development of our technological and scientific prog-
ress. The short publications available at the time had given our
physicists some idea of how nuclear reactors operated and for what
purposes they could be utilized, but detailed information was kept
highly secret both in the Soviet Union and the United States. The
year 1954 brought about a great turn in this respect. The relaxa-
tion in the international political tension, due in a not negligi-
ble measure to the breaking of the USA®"s nuclear monopoly by the
Soviet Union, led to an agreement between the atomic powers to
organize, under the sponsorship of UNO, an international conference
devoted to nuclear energy, and to publish a significant part of
the results obtained in the field of nuclear research.

Simultaneously the Soviet Union made an offer to supply
the socialist countries with nuclear reactor and particle accéléra-

13



tors to help development of their nuclear research, and invited govern-
mental delegations from the individual countries to carry out the ne-
cessary hegotiations. Hungary duly sent its delegation to the Soviet
Union, where the installations of institutes performing nuclear re-
search were shown for the Tfirst time to non-Soviet citizens. The visit
ended with the signing of a contract guaranteeing the possibility of
building an undisguised research reactor in our country. For the Ins-
titute this marked the opening up of new developments, as the govern-
ment decided that it was to be the site for the reactor.

The siting of the reactor in the Institute brought about
radical changes in its structure and in its scientific targets and
was essentially responsible for the present very favorable situation
in which the Institute carries out not only physical research, but
also mathematical, chemical and technical research activities, both
to underpin this physical research, as well as in their own right.

Fig. 1
Control room of the research reactor
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It would be wrong to consider the consequences of the instal-
lation of the research reactor within the Institute alone. The reactor
has stimulated technological and scientific progress in numerous TFields
throughout Hungary. Isotopes produced in the reactor have proved to be
important in industry and agriculture, as well as medicine, not to
speak of the fields where their application has brought about a real
revolution in methodology.

As an intense neutron source the reactor has proved to be
indispensable in nuclear physics, solid state physics, chemistry and
also, iIn certain instances, in biology. Through studies of the reactor
processes,a team of research workers has been formed which is capable
of tackling urgent problems connected with the peaceful uses of nucle-
ar energy. Indeed, one of the reasons for constructing the reactor
was the conviction that sooner of later nuclear energy would have to
play an important role in meeting the demands for energy in Hungary.

Fig. 2
The research reactor

Notions about what scientific uses the research reactor should
be put to were formed within a relatively short time. Important help



was given in this connection by Soviet experts. Essentially the new
research directions that emerged were neutron physics, reactor physics
and nuclear chemistry.

The neutron physics research encompassed nuclear physics and
investigations on the structure of materials made possible by the a-
vailability of neutrons. Some of the experimental staff in this field
was recruited from Department for Cosmic Rays, others from the Depart-
ment for Magnetics. Study of nuclear fission and the radiation capture
of neutrons appeared as the new themes in the field of nuclear physics.

The construction of a neutron diffractometer was begun,with
the aim of utilizing it in studies of the magnetic structures of solid
materials. The development of a time-of-flight neutron spectrometer
was also started; this equipment was utilized initially for the meas-
urement of total cross-sections of hydrogenous materials important

for reactor technology. Later, some
of the neutron physical research
was transferred to the Department
for Nuclear Physics, the rest to
the Department for Solid State
Physics.

Already by the time of the
Second International Atomic Energy
Conference the Institutes™s workers
were able to present important new
results, while a number of the pa-
rameters measured are often cited
in textbooks on reactor physics. The
possibility of studying multiplier
systems was provided by the con-
struction from the reserve fuel el-
ements of the research reactor first
of a neutron multiplier system and,
a little later, of a critical system.
Fief. 3 Today extensive studies are carried
out on a whole series of the critical
system and the results obtained are
widely known and appreciated.

Neutron diffractometer

The Institute was among the first - before the initiative was
taken up on an international scale - to investigate fluctuations iIn the
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neutron density of reactors,and it was here that the overall theory

of neutron density fluctuations was worked out. The theoretical activ-
ities led on to considerable experimental activity when it turned out
that investigations of reactor noise can supply valuable information
about the parameters determining a reactor"s dynamic properties. The
research was later completed by thermotechnical research, and today

a very high level team is working in the field, considering the modest
resources available.

The preparations for the production of isotopes made the
cultivation of hot atom chemistry necessary, while the reactor opened
up possibilities in radiation chemistry. In parallel, the Institute
studied numerous practical problems of uranium-ore exploration, sep-
aration and analysis of uranium compounds, and the physical chemistry
of uranium oxides. Our nuclear chemists offered important services by
training experts for the uranium industry. In due course isotope pro-
duction was taken over by the Institute for Isotopes. A new trend in
chemical research at the Institute was the development of neutron
activation analysis, which is so eminently suitable for the detection
of trace contamination.

The present research structure in the Institute was, there-
fore, effectively formed between 1955-1960. This research structure
comprises seven different, but closely interrelated, fields: research
in high energy and nuclear physics, solid state physics, optics, chem-
istry, reactor sciences,and electronics. To these should be added an
eighth, computer technology, as the Institute recognized the impor-
tance of this at an early stage and was the first in the country to
operate an electronic computer.

During these years there was a vigorous development of the
newly started research lines. The degree of material aid for nuclear
physical research increased considerably and the volume of research
in the field of electronics grew at a much higher rate than previously,
as the new research programmes required the construction of many elec-
tronic measuring and data processing devices.

The first nuclear electronic devices had had to be obtained
from the Soviet Union, but after the existing possibilities of the
country had been assessed up,a research and development programme
was embarked upon with the aim of creating a home production base for
such instrumentation.

The difficulties which hampered the success of this initi-
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ative at the time were closely connected with an underestimation of
the importance of interests and actual needs. Nonetheless, the un-
dertaking provided an excellent lesson in instilling that spirit of
research without which no research with practical economic aims can
be completed successfully.

THE YEARS OF ACTION

The ten years®™ period between 1960-1970 is characterized by
the successful extension of "scientific research and the growth of the
international reputation of the Institute. This period could be call-
ed, by a gross simplification, the '"years of action™. To survey just
the growth in the numbers of publications during these ten years, more
than twice as many scientific reports were published in 1969 as in
1961, while the number of papers published in foreign periodicals of
high international repute grew more than threefold. This is not to tie
the success of the Institute”s activities exclusively to the number
of its scientific publications, but it does testify to a considerable
development.

It is impossible to enumerate even the more important sci-
entific results attained in 20 years. Here, only an insight can be
given into the manifold activities of the Institute through recalling
some more or less typical achievements.

The experiments concerning the nature of light have already
been mentioned as having had a fundamental theoretical importance,
but they were also of practical utility in that they prepared the
ground for laser research. This Institute was the first in Hungary
to construct laser light-sources and up to the present day it is
still here that the most concentrated work is carried out in this
field. After constructing of a He-Ne gas laser, work was continued
on a pulse-operated ruby laser, a cadmium-ion laser and a dye laser.
At the beginning the aim was to study the interactions between high
intensity electromagnetic radiation and matter. With the help of refin-
ed experimental techniques one team was among the first to demonstrate
and investigate multiphoton photoeffects. The published results creat-
ed a great stir, and it was gratifying to read an issue of Uspekhi
Fisicheskikh Nauk of 1969 in which this work received high praise.
The success of the research is also shown by the fact that when Nobel
prizewinner Basov visited the laboratories some years ago he willingly
offered his cooperation with the research workers in this field. Since



Fige 4

The laser laboratory

then fruitful relations have been built up between the Institute
and the Lebedyev Institute of Moscow.

Significant results have also been obtained iIn investiga-
tions into the statistical properties of laser light. But in the
future it is likely that more practically oriented research will
come to dominate activities in the laser field. Important future
prospects for both microelectronics and information storage may be
opened up by the creation of digitally controlled laser beams. For
further development of laser research(plans are being made to organ-
ize studies on the properties of laser materials and their produc-
tion.

In the field of nuclear physics mention may be made first
of the successes obtained by work in application of the Mdssbauer
effect.

Within one year of the discovery of this effect a team was
able to confirm its existence and within a few years produce note-
worthy results in applying the effect both in nuclear physics and

19
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in solid state physics. As is well known, the Mdssbauer effect permits
the determination of the magnetic field and electric field gradient

Pig- 5

Mosebauer spectrometer

prevailing at the sites of atomic nuclei. Great attention was aroused
by the investigations of the structure of ice,and the importance of
the Institute®s work in this field Is now recognized all over the
world. Valuable conclusions were established as to the nature of the
atomic ordering processes that occur under the influence of annealing
in various alloys.

From among the many other results obtained in the field of
nuclear physical research during the past two decades, reference should
certainly be made to an older, but recently often quoted, result con-
nected with positron annihilation in transition metals, as this marked
the first step towards application of the technique in solid state
physics and chemistry.

Measurements at the Institute of the g-factors characteriz-



Fig. 6

The 5 MeV Van de Graaff generator
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Fig. 7

Target room of the Van de Graaff

generator

Fig- 8

Statistical neutron chopper for

neutron spectroscopical

research

ing the magnetic properties of nu-
clei in the excited state are of
basic theoretical importance, and
methodologically the on-line correla-
tion method developed for measuring
level lifetimes of the order of mil-
liseconds, made possible by the TPA
small computer developed in our
Institute, is also worthy of atten-
tion. Many internationally quoted
papers have been published on the
radiation capture of neutrons and

on studies concerning nuclear Tfis-
sion. The results obtained by the
team of theoretical nuclear phy-
sicists are widely known and re-
spected all over the world.

In high-energy particle
physics both the theoretical and
experimental achievements are con-
siderable, and the International
Conference on Cosmic Radiation
organized in 1970 in Budapest has
reinforced the wide recognition
gained in this field. Many valuable
results have been published since
the first measurement of the life-
time of y-mesons and the proof of
the existence of S° resonance (@an
investigation carried out in an in-
ternational cooperation).

In solid state research the
main effort has been in exploiting
the rich possibilities offered at
the Institute of utilizing the meth-
ods of both nuclear physics and
classical solid state physics. Orig-
inally, the centre of investigations
was the study of the magnetic pro-
perties of matter. Our workers de-
veloped excellent experimental tech-
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niques for the study of magnetic structures and, with the help of the
completed neutron diffractometer, found numerous new magnetic structures

and structural transitions, chiefly iIn manganese-based alloys, which

brought wide recognition. With the help of a neutron spectrometer con-

structed for measuring the energy and momentum variations of neutrons

scattered by solids, one of the research teams was the first to demon-
strate the existence of more or less localized magnetic vibrations
produced under the influence of foreign atoms embedded in magnetic

crystals. The perturbing effect of foreign atoms introduced into pure
metals 1s experienced, and in suitable conditions is indicated, by the

nuclear magnetic moments.

Studies of these perturbations have been carried on with a
new purpose-built nuclear magnetic resonance spectrometer.

Fi3- 9

Nuclear magnetic resonance spectrometer

The Institute was the Ffirst in the country to commence in-
vestigations of materials at extremely low (about 4°k) temperatures.
The equipment and measuring devices which have been developed provide
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Fig. 10

The equipment used for growing
metallic monocrystals

not only unique possibilities for
fundamental research but also offer
considerable help to industry in the
grading of high-purity metals.

On the theoretical side, one
should mention the progress made on
the theory of second-order phase tran-
sitions and the widely acclaimed at-
tempts to explain the effect of in-
troducing foreign atoms into metals.

Chemical research at our
Institute looks back on a past of
nearly 15 years, in the course of
which our chemists have achieved
numerous outstanding successes. Re-
sults obtained in the field of ura-
nium chemistry and the production of
radioactive isotopes have been al-
ready mentioned. Elucidation of the
anomalies which appear on altering
the isotope composition, the so-

called isotope effects, is one more of the fields where our experts

are of international repute.

Nuclear physical methods can be utilized in chemical analysis
to great advantage. Various trace contaminants in materials can be

The counting apparatus for neutron activation analysis
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actived by neutron irradiation and in this way their presence can be
determined quantitatively with the help of suitable standards. This
possibility has been amply utilized in combination with classical
chemical methods to develop a high-level technique of trace element
analysis.

Fig. 12

The neutron generator used in neutron activation analysis

Another important field is the investigation of the chemical
effects of nuclear radiation. The study of the resistance or instabil-
ity of compounds to radiation is a source of numerous interesting ob-
servations. Significant results have been achieved in the investiga-
tion of the mechanism of energy transfer and in the theoretical and
experimental study of the elementary processes of radiation effects.

The work on chemical structures and syntheses can claim se-
veral excellent accomplishments to its credit. Of special note are
the preparation of xenon fluorides, garnet and ferrite monocrystals,
and the insights gained into the complex world of coordination bonds.

Reactor research has been mentioned already, but one must not
leave out of account the highly important theoretical work which has
made available a nearly complete computer program that allows computa-
tion of all the essential parameters of zero-power reactors and which
has proved to supply a good basis for the solution of computation
tasks connected with power reactors.

On the experimental side, the Institute has won high repute



for the method worked out for determining flux distributions and
spectral indices in fuel elements. Recent results in the field of
reactivity measurements also deserve attention. A cooperation with
the Institute of Physical Energetics of Obninsk has produced signif-
icant contributions to the theoretical and experimental development

Fig. 13

Control desk and instrumentation for studies of critical
systems (zero reactors)

of an ingenious method for reactivity measurements proposed by Mogilner.
Great success has also been attained in the further application of ear-
lier neutron density fluctuation studies to the determination of the
average lifetime of neutrons and the effective ratio of delayed neu-
trons. The results achieved in utilizing pulse-operation neutron gen-
erators for the study of reactor dynamics are outstanding.

Work on reactor technology was a modest undertaking at the
outset. In the framework of a joint undertaking with the Kurchatov
Atomic Energy Institute, investigations were carried out into the
applicability of certain organic materials as cooling and working



Fig. 14

Active zone of the critical system
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media. Studies of the radiation sta-
bility of numerous materials were
completed with thermotechnical and
other measurements. The creation of
a special so-called reactor loop

has permitted the study of organic
materials in the radiation field of
the reactor and stands as a fine
technical achievement. Reactor cal-
orimetry is one of this team"s spe-
cialities and in cooperation with
the Kurchatov Atomic Energy Inst-
itute
the thermodynamic properties of di-

studies have been made of

phenyl-benzene mixture to obtain
data for the planning of a "one-
and-a-half circuit” nuclear power
plant system, now developed and
protected by a Soviet-Hungarian
patent.

One of the Institutes
greatest attractions in building

Figm 15

Pulsed neutron generator for studies of critical systems



up its scientific connections is the high level of its metrological

culture. This is evidenced especially in the electronics field, where

research and development work has resulted in considerable interest
on the part of other socialist
countries in utilizing both the
Institute™s experience and its
own instrumentation. The first
initiative in this field was
prompted, as mentioned, by the
neutron physical research ac-
tivities, and perhaps the first
important stage was the devel-
opment of a series of multi-
channel analyzers.

The later success in
developing a modern data-collec-
ting and processing system was
the fruit of an interaction be-
tween electronic research and
activities in other fields, and
the creation of the first Hunga-
rian small computer, the TPA-1001,

Fig. 16 has proved convincingly that we

The NTA-512 multichannel analyzer have an excellent creative staff

The second-generation TPA-1001 small computer
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Fig. 18

The third-generation TPA/i small computer

in this field. There is a considerable demand for these machines from
numerous Soviet institutes, and requests from other socialist countries
continue to grow. At present nearly 30 of the computers are operated

in the Soviet Union and the German Democratic Republic. The set of
programs available for these machines is very comprehensive, ranging

as it does not only over measurement control and data preparation, but
also over various computational tasks. The work on the interfacing of
two or more computers has also been of considerable value.

The Institute®s mathematicians and computer experts have made
considerable contributions to the creation of a thriving computer tech-
nology, both within the Institute and in the country as a whole, through
their development work on the assembly program and advanced software
services for the Institute®s large ICT-1905 computer.



SOME REFLECTIONS

This all too brief survey of the past achievements of the
Institute would not be complete without some overall evaluation of
their wider iImpact. What, then, has been gained from the Institute’s
activities? What has been the profit of the material and intellectual
efforts that have been ploughed into research? These questions have,
of course, their answer in terms of direct and indirect economic gain.
The gross income of over 100 million Forints resulting from research
work carried out under contract testifies that Hungarian industry
appreciates these results and feels a need for our research activities.

Yet the activities of the Central Research Institute for
Physics cannot be evaluated exclusively on the basis of direct economic
gain. It is difficult to characterize,for instance, the undoubted ef-
fect the Institute has exerted iIn bringing about a general raising of
scientific standards in Hungary. This effect makes a considerable con-
tribution to social progress, even if the results which are respon-
sible for it show no high peaks but rather reinforce a trend of technical
and scientific advance which is more in line with developmental demands
and interests of the country in general. In the final issue, then, the
above questions can be answered in the following form: the biggest gain
from the activities of the Institute up to now has been the indirect
effect of promoting the general growth of the country®s technical and
scientific culture.

Another highly satisfying and profitable aspect of the Ins-
tituted successful scientific activity finds its expression in the
growth of international recognition and reputation, not just of the
Institute itself, but to some extent of Hungarian physics as a whole.
This good name that is being built up is reflected, for instance, in
the numbers of those attending our scientific conferences, iIn the re-
sponse to papers published abroad, in the number of our workers elect-
ed to the editorial committees of foreign periodicals or to leading
bodies of international organizations, etc.

A still more important expression of this reputation are the
research activities being carried out in international collaboration.
It goes almost without saying that for such research to be possible
there must be a common interest in cooperation, and common interest
exists only if both parties are able to bring attractive contributions
to bear on the venture.

The importance of international scientific relations was early
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recognized in the Institute and there has been a continual drive
almost from the beginning to create, nourish and intensify our
scientific contacts with the socialist countries, and particularly
with the Soviet Union.

The fact that successful cooperations exist in the fields
of solid state physics, nuclear physics and reactor physics with one
of the greatest research centers of the Soviet Union, the Kurchatov
Atomic Energy Institute, is alone a fine testimony to our results
and our good name.

In the future we should like to continue along this path,
as we are convinced that without effective iInterchange at the interna-
tional level there can be little hope of raising the efficiency of
our research work. The gain from international relations can be meas-
ured only by the results of the research activities, and, conversely,
a multitude of examples prove that successful research activities are
always backed by a significant measure of international cooperation.

Attractive though it is, the cultivation of scientific
contacts abroad can not be allowed to overshadow the importance of
scientific relations at home and within the Institute itself. Indeed,
the neglect of efficient relations at the domestic level is an even
bigger fault than underestimating the importance of iInternational
contacts, as without full communication the fast utilization of re-
sults iIn the country may be greatly hindered, research efforts may
unknowingly be duplicated and scientific work lie practically unknown.

Our relations with industry have been considerably enhanced
through means of research contracts, and experience in this area so
far shows that this form of relationship satisfactorily represents
the interests of all parties concerned. In the field of fundamental
research, however, where such a contract framework is not possible,
relations depend greatly on personal contacts. The situation is still
further complicated by the fact that the value of the contributions
of the cooperating parties can only be evaluated after a certain,
often very long, time.

THE FUTURE

It Is no easy task to look ahead to what lies in store for
the Institute in the future. The characteristic of research work is
that it ramifies: new ideas generally lead to the formulation of new
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research aims. Expenditure on research, however, does not grow as fast
as the number of ideas. It is necessary to brake the spontaneous di-
vergence of research, or else a situation may arise where the success
of the most important undertakings is endangered. Decisions must there-
fore be made as to which research should receive vigorous support, which
research can only be supported at a more modest level sufficient for
the comprehension and utilization of advances made in the rest of the
world.

Material support for applied research seems today to be ensur-
ed. But the success of these research efforts depends in the long run
on whether they are backed by a flourishing fundamental research,and
it is here that the task of deciding what objectives to pursue is most
difficult. Fundamental research aims to reveal as yet unknown rela-
tionships, laws, properties, and it is almost impossible be forecast
whether enhanced support will bring corresponding results or, on the
other hand, what disadvantages would be involved in decreasing the
support. Historical examples could be amply quoted to testify that
discoveries of high importance came to light where nobody expected
them.

This does not mean that things should be entrusted to chance
and that no extra efforts should be made to support seemingly iImportant
trends; it only calls our attention to the need to discard rigid schem-
es when it comes to supporting scientific trends and setting objectives.
If a promising new result is produced in some field, the necessary
support should be given, possibly even at the cost of less promising
research.

To deliberately simplify the real situations, then, the re-
search potential of the Central Research Institute for Physics is
distributed essentially among four fields :

a/ computers

b/ solid state

c/ nuclear energy

d/ particle and nuclear physics.

a/ In the computer field the interest is mainly in still relatively
small-scale "software" and the potentially high-capacity 'hardware

research. The capacity exists to develop and produce computer fa-

cilities which can be competitive in the markets of the socialist

countries. OF note is the international trend to adapt small and



b/

c/

d/
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fast data-processing computers to the most varied measuring facil-
ities for the control of technological processes and for reliable
scientific data-handling. In this field the main task of the coming
years will be in applications of small and intermediate computers
in scientific and other fields.

Solid state (or materials) research extends over the following
scientific fields: solid state physics, chemistry, and to some
extent physical optics. The diversity is considerable and it is
planned to concentrate efforts in the future essentially on three
closely connected tasks : study of materials for computer memories,
with the aim of developing storage models utilizable in computers;
research on lasers and laser materials, with a view to their appli-
cations in computer technology; and finally, trace element analytic-
al research.

In the nuclear energy field the Institute has at present an effec-
tive, though in comparison to other socialist countries modest,
research potential, but this is becoming progressively atrophied
in consequence of the fast obsolescence of the existing large fa-
cilities.

Research objectives are determined in many respects by considera-
tions of cooperation within a framework of socialist integration.

In the coming years there seem to be prospects for a program,which
is to be carried out in the Institute with the participation of

the interested COMECON member states, that has as its main objectives
the investigation of parameters of pressurized water type reactors
under variable conditions and the provision of a more reliable ex-
perimental basis for applied computation methods. A certain extens-
ion of this program to thermotechnical and thermohydraulic exper-
iments also seems to be justified.

In our country the possibility of experimental elementary particle
research is entirely dependent on the facilities of the Joint
Nuclear Research Institute at Dubna. Participation in this interna-
tional socialist undertaking is only possible provided the Institute
can bring its own contribution to the development of some branches
of experimental technique. The chief area where such contributions
can be made is in the field of measurement technics and data-pro-
cessing.

The prospects for pure nuclear physics in the classical sense would



also be difficult to imagine without international cooperation,in
view of the cost of facilities supplying variable energy, high-
stability, monoenergetic particle beams. But there are several
fields where nuclear physics impinges on other sciences that can
be successfully cultivated at lesser expense. Many physicists
throughout the world have been attracted by the physical and
chemical applications of positron annihilation, a technique that
has proved to have rather exciting possibilities and is also prac-
tically useful. Another example is the utilization of low-energy
accelerators for the introduction of foreign atoms into crystals
by ion implantation, and the study of implanted regions with the
help of the so-called channeling effect.

The future is attractive, even if it is not free of cares, although
these too have their value in stimulating thought and the more de-
termined search for solutions to the problems.
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RESEARCH AND DEVELOPMENT MANAGEMENT OF THE INSTITUTE

1971 meant for the Institute a year of continued evolution of
its organizational structure and activities iIn response to the influences
of changing national science policy and other factors. This evolution
included the tailoring to desired forms of the various processes of dif-
ferentiation and integration which characterize any complex institution,
and also the reorganization of financing of scientific projects away
from the earlier departmental basis towards a more up-to-date and flexi-
ble project-oriented mode.

Scientific and budgeting plans were drawn up for twelve program-
mes. Eight of these cover fields of fundamental and applied research, the
remaining four - although giving scope for basic research - are essential-
ly mission oriented. The research structure which has emerged from the
reorganization is shown in Fig. 1.

The creation of mission-oriented research programmes has undoubt-
edly been the most far-reaching of the changes affecting the methods of
research management at the Institute. Their introduction has given rise
to a new organizational form, the project group. These project groups
are constituted outside the departmental research framework, although
in some cases they are recruited from the staff of several departments,
and their programmes are linked to one of the Institute®s main research
directions, each under the management of a Deputy Director. Since the
four programmes are all directed towards immediate economic goals, the
switch-over to program-oriented financing has had a profound - and fa-
vourable - influence on the professional development of the research
staff involved. Not only have staff members been persuaded to diversify
and gain familiarity with new fields, but they have also had to adopt a
mode of approach differing from that valid in fundamental research and
more suited to this type of economically-slanted work. In compensation,
researchers working on mission-oriented programmes find greater support
not just in improved instrumentation and supplies of materials, but they
also have incentive remuneration.
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Fig- 1



Finance for mission-oriented programmes comes from three main
sources. The First represents part of the expenditure that had been
planned for allocation to the eight other research lines. The second
source is appropriated from the Institute®s own fund, and is donated
principally for acquisition of necessary equipment. Last, but not least,
increased attention is being paid to the possibilities of arranging
finance on contract bases. The reason for this is clear enough. A glance
at the list of the Institute®s sponsors shows that about 60% of the
total finance derives from industrial research and development contracts.
(Among the more important partners one should mention ORION, the Magyar
Optikai Mivek, the Csepel Vas- és Fémm(i, and VIDEOTON). A further im-
portant financial source, from the government side, is the State Office
of Technical Development.

The ion implantation programme has already resulted in the
establishment - in cooperation with the Kurchatov Institute of Moscow -
of a sufficiently broad intellectual and technical base to open the
possibility of applying this method in semiconductor technology. The
experience gained so far demonstrates that if the Institute®s manage-
ment gives priority to a project and ensures a proportionally greater
degree of support, then the concurrence of interest and opportunity
means a shorter project running-in period and a greater responsiveness
to smaller changes, which both enhance the chance of success and reduce
the time required for visible results to be obtained.
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RESEARCH GROUP FOR THEORETICAL PHYSICS

The activities out of which the Theoretical
Group later arose started immediately after the founda-
tion of the Institute. Prof. Janossy and his co-workers3
to begin with A. Adam and P. Varga, later Ze. Naray and
Gy. Farkas, started a series of fundamental experiments
concerned with the nature of light, the theory for which
was based on ideal 'thought experiments.

Soon the necessity arose to start theoretical
investigations for the purpose of analysing the exper-
iments and planning new experiments. For this reason
the team was divided. Work went on partly in the frame
of the Laboratory of Physical Optics3 the other part
formed a small theoretical team. The latter group, under
the supervision of Prof. Janossy3 was concerned with
the question of how the Schrédinger equation can be
brought into connection with the classical hydrodynamical
model, and therefore the group was at first3 somewhat
incorrectly3 called "Hydrodynamical Group'”. Later the
name was changed to Research Group for Theoretical Physics.

The results reached by the Group in the inter-
pretation of wave mechanics have been published in a se-
ries of articles3 the eighth of which has just appeared.
However, this has not been the only field of interest.
The Group has done work on the theory and practice of
the evaluation of measurements 3 which lead to a number
of papers and eventually to the publication of a mo-
nograph on the subject by the Oxford University Press
and later In Moscow3 In Russian3 and also at home, In
Hungarian.

The Group has also been concerned with prob-
lems of the interpretation of the special and general
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theories of relativity. On this subject another series
of articles appeared and also a monograph.

PUBLICATIONS
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Phys., 1, 251 (1971)

JANOSSY, L. : The hydA>dynamical model of wave mechanics VII. Acta
Phys. Hung., 30, 131 (1971)

JANOSSY, L.: The hydrodynamical model of wave mechanics VIII.
Acta Phys. Hung., 30, 139 (1971)

HUSZAR, M. : Angular momentum and unitary spinor bases of the Lorentz
group. Acta Phys. Hung., 30, 241 (l1971)

HUSZAR, M. : Spherical functions of the Lorentz group on the two-di-
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132 (1971)

HUSZAR, M.: Symmetries of Wigner coefficients and Thomae-Whipple
functions. KFKI-Report 71-76

EXTERNAL RELATIONS

LECTURES BY VISITING SCIENTISTS

Yu. A. Tylov (institut Kozmicheskikh Issledovanii A.M.S.S.S.R.)
Quantum mechanics as a theory of relativistic
Brownian motion

Prof. J. McConnel (Dublin Institute for Advanced Studies and Royal
Irish Academy)
Graph theory of weight multiplicities of Lie
groups

H.J. Treder (Zentralinstitut fir Astrophysik der Deutschen
Akademie der Wissenschaften, Potsdam-Babelsberq)
Zur Konstanz der Teilchenzahlen in der allgemeinen
Relativitéatstheorie

STUDY TOUR

M. Huszar Joint Institute for Nuclear Research,
Dubna 3 years
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HIGH ENERGY PHYSICS DEPARTMENT

Investigation of high energy elementary par-
ticle interactions has formed a part of the Institutels
research programme ever since its" foundation.

In the initial period (1950-1956), simulta-
neously with the development of experimental apparatuses
and techniques, the prime field of activity was cosmic
radiation research. Topics of interest then included
accurate determination of meteorological effects on
the observation of extensive air showers and local pe-
netrating showers, precise measurement of the photon-
electron ratio, and the determination of the shape of
the density spectrum.

In 1956 a cooperative agreement with the Dub-
na Institute offered an opportunity for participation in
elementary particle research with a high energy particle
accelerator. The Department at first undertook the evalua-
tion of nuclear emulsion plates and later bubble chamber
photographs. More recently the experimental investiga-
tions within the Dubna cooperation programme have been
extended to problems of electronic and bubble chamber
experiments carried out at the Serpukhov accelerator.

Since 1968 bubble chamber photographs have
been received for evaluation from CERN also. From these
the branching ratio of the short-lived kaon decay and
the interactions between positive pions and various nuclei
are being studied.

The most interesting results of the latest
investigations concern the existence of the S° meson,
the neutral decays of n and w mesons, the decay of
short- and long-lived K° mesons, and the regeneration

of the latter.
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A theoretical particle physics group was form-
ed In 1963-64. Studies have covered problems of reggeis-
tice, current algebra, Toller-Domokos poles, hadron
spectroscopy, symmetries and quasi-symmetries of weak
interactions, gravitation theory, phenomenological theory
and the classification of elementary particles.

Within the frame of the 1957-58 International
Geophysical Year programme, investigations of cosmic
radiation were initiated with the aim of studying the
structure of interplanetary space. Outstanding results
were the first observations of solar wind shock waves
(Forbush effect) and of an azimuthal asymmetry around
the Sun with a periodicity of 27 days at energies of about
1011 ev.

Both the cosmic radiation and the high energy
accelerator experiments require advanced and complex
electronic equipment, and in the last years the introduc-
tion of semi-automatic or fully automatized devices has
become necessary. For the development and production of
these equipments a special electronics group was formed
in the early fifties. This group built such instruments
as extensive air shower detectors, a 15-channel complex
muon telescope system with automatic punch-tape recorder,
8emi-automatic measuring microscopes with digital output
for the evaluation of bubble chamber photographs, etc.,
which made it possible to carry out the experimental in-
vestigations mentioned above.

The evaluation of data, especially those
yielded by high energy accelerators, presents an exceed-
ingly laborious task hardly conceivable without the aid
of a computer. A special group in the Department deals
with the elaboration and adaptation of appropriate prog-
rams, and in general with the development of an advanced
data evaluation system.
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RESULTS

EXPERIMENTAL PARTICLE PHYSICS - COUNTER-TYPE MEASUREMENTS
E. Nagy, L. Urban, G. Vesztergombi

In a Dubna-Serpukhov-Budapest collaboration, KL regenera-
tion experiments were carried out with the aim of determining the
differences between the amplitudes of K°p and K°p forward scat-
tering processes. The high energy behaviour of this amplitude differen-
ce can be predicted in terms of the axiomatic field theory, the Regge
pole model and the dispersion relations, so that the experimental re-
sults can be utilized as a check of these theories. At the same time,
the studies offer a possibility for the experimental investigation of
the so-called Pomeranchuk theorem, which states that the difference
between the imaginary parts of the forward scattering amplitudes tends
to zero. The fundamental importance of this theorem is due to the fact
that its formulation involves many general principles like causality,
Lorentz invariance etc.

The measured data in the 14-42 GeV range of energies are
summarized in Fig. 1. Analysis of the diagram has confirmed the valid-
ity of the Pomeranchuk theorem in this range of energies.

Fig- 1

Interference between short- and long-
lived neutral kaons:

0 - experimental points
broken lines - no interference

The measure of interference (i.e. the
deviation of the solid from the broken
lines) determines the so-called regenera
tion amplitude. The Pomeranchuk theorem,
a fundamental theorem of high energy
scattering processes, can be verified
from the energy dependence of this ampli
tude. The measurements in the 20-40 GeV
energy range indicate the validity of
the theorem
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EXPERIMENTAL PARTICLE PHYSICS - BUBBLE CHAMBER EXPERIMENTS

T. Gemesy, Vera Janossy, Livia Jenik, S. Krasznovszky, G. Pintér,
M. Posch, F. Telbiez

Scanning and measuring work connected with a diffraction dis-
sociation experiment conducted in cooperation with the Strasbourg In-
stitute was completed. Photographs of the propane-freon bubble chamber
irradiated with 11,7 GeV/c positive -mesons in the CERN Laboratory
were evaluated. In the first stage of the experiment the final states
consisting of 3 and 5 charged T~mesons produced by pion-nucleus inter-
action were studied (Fig.- 2). In the second stage, the final states

Fig. 2

Van Hove-type longitudinal phase-space plot for the it N T+THT N
reaction. It is apparent that a diffraction dissociation mechanism,
describable by a Pomeranchuk exchange, is dominant in region 1. The
lengths of the lines are proportional to the number of events in-

vo lved:

Xi =

where q is the longitudinal momentum of the particles in the
centre of mass system

s - denotes slow it-mesons

f - denotes fast m-mesons

-2 denotes n””-mesons

N is the target
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containing neutral @-mesons were analyzed. The aim of the experiment
was to determine the ratio of neutral to charged decay products of A"
meson, which in most cases decays by p+ T emission. Experimental
evidence so far obtained has permitted inferences to be made on the
3r and S°%ir decays of A”™ mesons.

About the middle of the year, photographs taken at the Serpukhov
2 m propane bubble chamber under irradiation with 40 GeV/c negative ir-
mesons were received for analysis (Fig. 3). The first result of this
work, which 1is being carried out in a multiple collaboration, was the
determination of the average multiplicity of secondary charged particles.
Further investigations on this material will include measurements of
neutral secondaries (V°, ir°, n°® etc.) and the analysis of diffraction-
dissociation type interactions. Test measurements are already in prog-
ress .

Fig. 3

Characteristic interaction of a 40 GeV n-meson in the Serpukhov
2 m propane bubble chamber
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STRUGALSKI *Z.S ., GEMESY, T., KRASZNOVSZKY, S., PINTER, G.: Neutral
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THEORETICAL PARTICLE PHYSICS AND FIELD THEORY

Al
F.

Frenkel, P. Hasenfratz, B. Lukacs, Julia Nyiri, Z Perjés, A. Sebestyén,
Szeg6, K. Toth

The analytical properties of the relativistic scattering
amplitudes of strong two-particle interactions are of a highly complex
nature If unequal masses and zero momentum transfer are involved.

These amplitudes, which have to be known for the proper description

of the scattering process,have been the subject of several years®™ study
by the theoretical group. The completion in 1971 of the mathematical
analyses of the properties in question has left a much sounder theore-
tical basis for investigations of the high energy behaviour of strong
interactions.

The analysis of systems involving more than two particles has
led to two important results. The solution to the group equations was
obtained in a closed form in terms of the symmetry groups of the non-
relativistic quantum mechanical three-body problem. For relativistic
electron+nucleon scattering the cross-section for electron+pion+anything
final states could be predicted in good agreement with the experimental
values in the range of nucleon fragmentation, that is, for low energy
pions.

Exact solutions to the gravitational field equations were ob-
tained, making use of covariant spinor calculus, for initial conditions
which may Ffigure in descriptions of processes occurring in the formation
and development of stars, including gravitational collapse.

Joint Inst, of Nuclear Research, Dubna
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COSMIC RADIATION

G. BenkSj T. Gombosi, A. Héiba, J. Kota, A. Somogyi, G. valads, L. Vanosek,
A. Varga

The upper limit of the solar modulation spectrum is being
studied using a semi-cubic telescope system with a 2 x 1.5 m2 sensit-
ive surface mounted 20 m underground below a layer of earth absorber
equivalent to a water column about 40 m deep (Fig- 4.)

Fig. 4
The Institute's underground measuring station
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Measurements extended over an initial period from 1958 to 1964 and
have been running from 1967 onwards without interruption.

The telescope system records continuously and automatically
the incidence of cosmic ray particles originating from primaries hav-
ing energies of about 107 eV and thus provides information about the
fluctuations in particle intensity at this energy. One aim of these
measurements is the examination of the azimuthal asymmetry of inter-
planetary space around the sun, which is reflected in a 27-day quasi-
periodicity of the fluctuation of cosmic radiation intensity. A further
objective is the analysis of the observations in order to establish
the existence or non-existence around the sun of an asymmetry of constant
configuration of several years®™ duration. The results obtained hitherto
- which are due to be published in 1972 - give no indication of a per-
sistent asymmetry, at least at energies about 1011 eV. On the theore-
tical side, some hitherto unknown consequences of the corotation of
cosmic particles around the sun (certain types of periodicity and
asymmetry) have been inferred.

Measurements for the determination of the angular distribu-
tion of galactic cosmic radiation are being conducted at two high-al-
titude sites: one in the Tien-Shan mountains near Alma-Ata, at 3,330 m
above sea-level (with the cooperation of the Physical Institute of the
Soviet Academy of Sciences) , the other on Peak Musala in the Rila moun-
tains in Bulgaria, at 2,930 m (with the cooperation of the Physical
Institute of the Bulgarian Academy of Sciences). (Fig- 6.) To avoid

Fig. 5
The measuring station of the Bulgarian Academy of Sciences on Peak
Musala



the modulating effect of the sun, which can distort measurements at
energies below 1012 eV, the investigations cover particles in the
energy range from 1014 to 1015 eV, as these are relatively easy to
detect by means of the extensive air showers they give rise to. The
Tien-Shan set-up incorporates a fast timing system permitting the
direction of the particles generating the observed showers to be
determined.

The Bulgarian measurements
have been in progress for more than
two years, and a preliminary eval-
uation of the first year®s results
has now been completed. An iso-
tropy of about 0.1% has been detect
ed in the galactic angular distrib-
ution of the intensity, at a con-
fidence level of a few per cent.
Systematic errors (mainly from
meteorological corrections) are

HOURS,  SIDEREAL TIME still under investigation (Fig- 6).

Fig. 6
The anisotropy of galactic cosmic At the Tien-Shan station,
radiation, as inferred from the only calibrating measurements have

measurements at Peak Musala
been made as yet. These have shown

that the geometry and stability of the measuring arrangement need to
be improved and the sensitive area enlarged. This work progressed
according to schedule in 1971.

Within the framework of the Hungarian space research programme
preparations for a direct study of the interplanetary space structure
have started in close cooperation with other socialist countries.
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COMPUTER EVALUATION OF ELEMENTARY PARTICLE PHYSICS AND COSMIC RADIATION

MEASUREMENTS
K. Hajddj A. Hoiba, L. Jenik, I. Manno, M. Posah, F. Telbisz, 1. Wagner

The group"s efforts are devoted partly to the preparation and
running of programs serving for the processing and evaluation of cosmic-
ray and bubble chamber experiment, partly to the development of measur-
ement and on-line evaluation techniques.

The 11.7 GeV/c positive ir-meson irradiated bubble chamber
photographs were evaluated as a contribution to the cooperation prog-
ramme with the Strasbourg Institute and work was started on adapta-
tion of the programs processing the 40 GeV/c negative T-meson irradiat-
ed propane chamber data from Serpukhov.

Adaptation of a kinematic fit program (GRIND) of large memory
requirement to the CDC 3300 machine is in progress. Some of the prog-
rams of a package for on-line bubble chamber measurements were complet-
ed and are now being tested on the 8 K memory TPA-101 small computer.
The Department®s measuring capacity is expected to increase by a
factor of 1.5-2 with the introduction of on-line techniques, since
these will essentially eliminate the need for repeated measurements
of the photographs. For the Serpukhov K° regeneration experiment de-
velopment is proceeding on an on-line set-up to control the multipliers
of the scintillation detectors and provide crude evaluation of the
measured data on the TPA computer.

FIAN, Moscow
Fizicheskii Institut BAN, Sofia
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TECHNICAL DEVELOPMENT

ELECTRONICS
J. Kochy 1.T. Szuo8, G. Thater

The first stage of the microscope system was completed by the
assemblage of the third digital measuring microscope. One of the mic-
roscopes was linked on-line to the TPA computer of the Department as
a prelude to the construction of the second stage. A data collector
and sensitivity stabilizer system coupled to the TPA-1 computer was
built for use in the K° regeneration measurements at Serpukhov.

A measuring arrangement was developed for assessment of the
counting efficiency of scintillation counters.

A high-precision time signal generator with a quartz oscil-
lator was constructed for the laboratory®s use.

EXTERNAL RELATIONS

LECTURES HELD BY VISITING SCIENTISTS

W. Kummer (High Energy Physics Institute, Vienna)
High Energy Physics in the Vienna High Energy Physics
Institute

V_.1. Logachev  study of heavy nuclei in primary cosmic radiation

GUEST

Iwaki Acko Japan 2 years

STUDY TOURS

G. Vesztergombi Joint Institute for Nuclear Research,
Dubna : 2 years
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NUCLEAR PHYSICS DEPARTMENT

Nuclear physics research started at the Atomic

Physics Laboratory of the Institute in 1952. In the early
years, efforts were devoted mainly to the development and
installation of basic experimental equipment, including the
construction of four particle accelerators, such as an open
air Van de Graaff generator, two cascade generators and a
neutron generator. The first experimental achievements were
connected with the nuclear photo-effect, angular correla-
tion and neutron cross-section measuring techniques.

Theoretical research began simultaneously with
the experimental efforts, with work on problems of the nuc-
lear density and the saturation of binding energies, while
interesting contributions were made to the theory of sym-
metries and models of hadrons.

Research gained a substantial impetus in 1955
with the planned installation of the nuclear research
reactor. The Neutron Physics Laboratory was formed to take
charge of its utilization for nuclear experiments. The re-
search programme initially covered topics connected with
nuclear fission, (h, gamma) reactions and the measurement
of reactor-physical parameters. Special equipments (mechanic-
al selector, crystal spectrometer etc.) were built for these
experiments.

In 1960 the research activities of the two labo-
ratories were merged within the newly formed Nuclear Phys-
ics Department. By this time the experimental teams engaged
in nuclear physics were working on the statistical theory
of nuclear reactions, study of excited nuclear levels by
the resonance scattering of gamma rays, the mechanism of
nuclear reactions involving light nuclei, cascade proces-
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ses in the gamma radiation following neutron capture, the
mechanism of nuclear fission3 and inelastic neutron scat-
tering. These studies provided the basis for the present
research activities.

A special Accelerator Laboratory is now devoted
to the development of particle accelerators. The most im-
portant achievement has been the construction of a 235 MV
pressurized Van de Graaff ion accelerator, completed in 1963.
This equipment was later reconstructed and transformed to
a 5 MV accelerator. Its technical parameters comply with the
highest standards for its type and it is regarded as the most
important experimental facility of the department.

Design and development of necessary nuclear instru-
mentation has always been a fundamental activity 3 and the
electronics staff now forms a separate Laboratory for Meas-
uring Techniques. The most important products have been ba-
sic instruments of special design3 a modular quasi-fast
measuring system, a family of vacuummeters3 various semi-
automatic measuring devices, and finally a family of tran-
sistorized modular nuclear instruments.

RESULTS

FUNDAMENTAL RESEARCH
G. Gyorgyi3 P. Hrasko

One current theme is study of the dynamical symmetry groups in
classical and quantum mechanics. Fock®"s theory of the hydrogen atom was
formulated using the formalism of extended canonical transformations.
The relation between the Fock and Schrédinger descriptions was determin-
ed utilizing the concept of the Dirac bracket. The problems involved in
the interpretation of integrating the infinitesimal elements of the dy-
namical symmetry group and the evaluation of non-invariance generators
were analyzed. The eigenfunctions of the hydrogen atom were evaluated in
terms of pure algebra.

Another study was concerned with the law of motion of magnetic
dipoles. If consecutive account is taken of energy and momentum conserva-
tion, it is found that the equation of motion for point-like magnetic
dipoles requires a modification. The new equation of motion leads to an
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acceleration of the charged magnetic dipoles in the field direction for
a homogeneous magnetic field. The modified equation of motion allows an
analogon of the Aharonov-Bohm effect for uncharged particles with magne-
tic moment.

The contribution from charge exchange interaction to nuclear
ground states was investigated in a self-consistent approach. The anal-
ysis of (p,n)-type nuclear reactions convincingly points to the exis-
tence of a contribution from charge exchange to the optical potential
acting on the nucleons. This contribution has not yet been taken into
account in the description of the nuclear ground states. Nevertheless,
it was shown that the ground state correlation of the analogue states
is manifested by charge mixture of the single particle states. This 1is
the origin - and at the same time a consequence - of the charge exchange
potential.
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THE NUCLEAR THREE-BODY PROBLEM
P. Beregi, Gy. Benaze, F. Dolesohall, E. Denes, l|. Lovas, J. Révai

The theoretical description of nuclear reactions is generally
based on the assumption that reaction channels involve at most two frag-
ments. As a result, such theories cannot be applied to describe e.g.
breakup reactions and they also fail to give a proper interpretation of
rearrangement reaction dynamics. However, in several cases this difficulty
can be overcome by applying the exact mathematical methods of the three-
body problem.

A simple three-body model of resonance reactions, which has an
exact solution, was worked out in terms of the Faddeev integral equa-
tions for the three-body problem. Different versions of the model were
successfully applied to describe the resonances occuring in elastic and
inelastic scattering, the phenomena observed in isobar-analogue reson-
ances, and the low energy kaon-nucleon collision process.
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A set of computer programs was developed for the analysis of
three-body scattering processes taking place above the threshold of
three-particle breakup. These programs solve the Faddeev integral equa-
tions within the separable (t-matrix) model for particles of any spin
and mass and for any partial wave interaction. The programs were used
to solve the integral equations of the n-d scattering problem for the
case of tensor forces and a model-p-wave interaction. It was shown that
elastic neutron polarization cannot be interpreted in terms of the tens-
or force arising in the nucleon-nucleon interaction (Fige. 1, 2). Further
investigations are in progress concerning a realistic three-body model
of nuclear collision with deuterons.

Fig. 1

Angular distribution of the (n-d)

elastic scattering at En=14,1 MeV
lab. energy

- - - s -wave central interaction

————— s -wave interaction with

tensor force
. . . s+p wave interaction

00O experimental points

Fig. 2

Angular distribution of polariza-
tion In (n-d) elastic scattering
at En=14,1 MeV lab. energy

e = <« stp wave interaction
————— with s-wave tensor force

0 0 0 experimental points

C.M. ANGLE IN DEGREES
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NUCLEAR REACTIONS, THEORY
J. Borbély, T. Dolinazky, J.Zimanyi

The peripheral model explicitly calculates the peripheral part
of the reaction amplitude, which is determined by the nearest singular-
ity in the oosi?' plane, and by cutting off the low partial wave ampli-
tudes with 1 <L % kR it phenomenologically takes into account the
contribution of other singularities and also the effect of other chan-
nels. It was shown that this physically simple model, which works with
a single parameter, is able to describe correctly the nucleon exchange
peak in reactions between light particles, particularly in that it gives
reliable spcetroscopic information. jn the case of neutron transfer
reactions on light nuclei the model describes well the angular distri-
bution and it provides the same spectroscopic information as the DWBA
method (Fig. 3).

Eim Z

OPM and DWBA calculations for (d,t)
angular distributions. The spec-
troscopic information given by both
theories is the same within 20% in
the above cases

C.E.N. Saclay, France
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The scattering problem of compound nuclei has been reduced
by Feshbach to the scattering of two structureless particles. Gene-
ralizing Feshbach®s idea, it was shown that the calculation of the
scattering amplitude for a rearrangement process can be reduced to
a pair of effective two-particle problems, one occurring in the ingo-
ing, the other in the outgoing channel. In the argument an earlier
established relation between the stationary and time-dependent scat-
tering amplitude is utilized. The effective two-particle problem of
the outgoing channel leads - contrary to Feshbach®"s case - to an
inhomogeneous integral equation. It is precisely the appearance of
this inhomogeneous term which makes it possible to perform the critic-
al normalization of the effective scattering wave function of the
outgoing channel by employing Lippmann®s integral equation, which is
particularly suited to treat rearrangement.

Model calculations were carried out to compare the different
form factors proposed for the description of decaying states. The
Gamow, Weinberg and scattering wave functions were determined for a
single-channel and for a coupled two-channel square well model. The
form factors obtained in this way have nearly identical real parts
in all six cases. However, the imaginary terms, which become impor-
tant outside the potential well, exhibit different patterns. In the
cases under consideration the different normalizing procedures propos-
ed for the form factors yielded similar results within one per cent
deviation.

PUBLICATIONS

1. BORBELY, L. : Application of the nonrelativistic peripheral model to
reactions between light particles. Phys. Letters, 35B, 3838 (1971)

2. DOLINSZKY, T.: Reduction of the problem of rearrangement processes to
a pair of two-particle problems. KFKI-Report 71-56

3. GYARMATI, B.*, LOVAS, R.G.*, ZIMANYI, J.: Comparison of the most often
used unbound state wave functions in a square well model. Physics
Letters, 33B, 549 (1971)

4. CSUROS, M. , CAMERON, J.A.**, ZAMORI, Z.: Calculation of the nuclear
properties of ~Cr by the unified model. Can. Journ. Physics, 49,
1582 (1971)

5. CSUROS, M. , CAMERON, J.A_**, ZAMORI. Z.: Intermediate coupling in 55Fe
Can. Journ. Physics, £9, 1832 (1971;

* ATOMKI1 Debrecen
#*
McMaster University, Hamilton, Canada



57

NUCLEAR FISSION
L. Jeki, G. Kluge, A. Lajtai, G. Palla, 1. Vinnay

The cross-sections for the excitation of spontaneously fission-
ing isomeric states in 2"NU, 22@U, 22"Pu, 2X*2Pu, 2"2Am by (n,2n) and
(n,n") reactions were measured. It was found that some of the known
spontaneously fissioning isomeric states cannot in practice be excited
by reactions with neutrons.

The distorting effect of the recently identified delayed gamma
radiation on the neutron energy spectrum obtained from the hitherto re-
ported measurements on the spontaneous fission of 252Cf was studied. The
values of the most probable temperature parameter of the neutron spectrum
from 0,5 to 6 MeV were determined.Some recent experimental data were
thoroughly analyzed to show that the existence of the so-called retard-
ed neutrons that are used to interpret certain measured neutron spectra
needs further confirmation. Measurements of the low-energy range of the
252Cf fission neutron spectrum (0,002-1 MeV) with 6Li glass detectors
provided further evidence for the appearance of excess neutrons through
comparison with the values predicted for the low-energy range by extra-
polation (Fig- 4). Neutron energy spectrum calculations for the 252Cf
fission proved that the earlier spectrum formulae having a single pa-
rameter only can be used to a first approximation and that the anomaly
found in the low-energy range of the spectrum may be a consequence of
the high angular momenta of fragments.

Microscopic cascade calculations were carried out to evaluate
neutron emission from different fission fragments. Information about
the properties of the so-called scission neutrons was gained by compar-
ison of the calculated values with data reported in the literature. The
calculations indicated that present experimental data provide no founda-
tion for a scission mechanism that would result in a 10-15% contribution
to the total number of prompt fission neutrons from direct scission
neutrons. As a check on the neutron cascade calculations, the differen-
tial cross-section dd/dE was evaluated for (n,2n) reactions on a wide
range of nuclei. The predictions were found to be in very good agreement
with the experimental data.
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Fig. 4

Neutron energy spectrum of the spontaneous fvasion of 252 ¢f in

the range from 0,002 to 1 MeV. The solid, curve is a Maxwe Liian

distribution for parameter T = 1,57 MeV and well describes
the experimental data available for energies above 0,5 MeV
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D(n,np)n REACTION

T.

Czibdk, J. Kecskeméti

To study the deuteron break-up reaction induced by 14 MeV
neutrons, an experimental arrangement was designed and built which
allows the energy and angular distributions of one of the outgoing
neutrons as well as the proton energy to be measured. The measuring
geometry iIs expected to furnish considerably more information than is
obtainable from reported measurements. Preliminary experiments have
already been performed to establish the efficiency of the neutron de-
tector and the response function of the proton detector.

ANALOGUE-ANTIANALOGUE TRANSITIONS

Szentpétery, J. Szics

Measurements were made to study the analogue-antianalogue MI
gamma transitions on nuclei belonging to the upper half of the If-2p
shells. These transitions, which are especially intense in the 2s-Id
shells, are known to be inhibited by several orders of magnitude in the
lower half of the If-2p shells. It was found that, contrary to expecta-

FEIl, Obninsk, USSR
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tion the gq isobar-analogue resonances arising on proton bombardment
of 58,60,62/Ni ang ©4-66

dipole gamma transitions to their antianalogue states (Fig- 6).

N
Zn target nucler show very intense magnetic

= Fig. S

-1 Analogue to anti-analogue MI transi-
tion strengths in Weisskopf units.
Squares indicate f?/2 ~ 3772 transi-

00 tions; circles Ps/2 "mP3/2 transi-

». 102 - tions; triangles gg /2 Pg/g transi-

> o tions. The open signs are experiment-
al values, filled signs are values
for single-particle transitions with
a spinless core calculated with
Schmidt g-factors
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(n,gamma) REACTIONS
B. Kardon, 1.B._A. Manuaba, 1. Pinter, Z Zamori

The gamma radiation emitted following thermal neutron capture
by xenon of natural isotopic abundance was studied on solid XeFz* Energy
and intensity were determined for 145 gamma transitions in the energy
range 0.2 to 9.3 MeV. In natural xenon 129Xe is responsible for 19%,
131Xe fob 80% of the neutron capture, thus the gamma radiation yields
information about the decay scheme of ~20Xe and 122Xe. All the energy
levels of W2"Xe and '**2Xe are known from radioactive decay to be of
positive parity. The energy spectrum of the measured gamma rays displays
two very intense lines, one at 6467.5 + 1 KeV, the other at 6380.1 + 1 keV,
which populate the 132Xe levels at 2473 keV and 2560 keV, respectively.
If these intense transitions are assumed to have an electric dipole cha-
racter, the levels iInvolved are found to be 3 states. The investigations
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are being continued in order to determine the spin of these levels by
angular correlation measurements.

PUBLICATION

1« KARDON, B., MANUABA, I1.B.A., GROZ, P.: Thermal neutron capture gamma-
ray studies of natural xenon. KFKI-Report 71-46

HYPERFINE INTERACTIONS
I. Demeter, L. Keszthelyi, G. Mezei, Z. Sz6kefalvi-Nagy, L. Varga,
Z. Zamori

The temperature dependence of the hyperfine field at W nuclei
in FeQ 95 WQ 05 alloy was measured using the first excited states of
N~ 2W (100 keV) and (110 keV). The integral rotation wt=a y Ht/h
of the angular distribution of the emitted gamma radiation was found
to be the same within + 6% at the temperatures 115°, 210° and 303 °K.
The values obtained from the reported value of the internal field
(630(12) kG) and Mossbauer effect data for the g-factors of the first
excited levels in the two W isotopes were ghf(182) = 0,264/6/ and

o~N(134) = 0.288/7/. The average
values measured in an external

field are gexfc(182) = 0.236/10/

and 9ext(184) = 0.276/10/. The
differences expressed in the form
ghf/gext = 1 + 6 are SU82) =

= + 0.12/5/ and 6(184) = + 0.045/45/
and they can be explained as due

to the hyperfine anomaly.

The concentration depend-
ence of the hyperfine field at Rh
nuclei iIn the Fe-Rh alloy system
was studied by the same method as
above. The measured hyperfine field
was normalized to the value of
550 kG reported in the literature
for the alloy with 3 at.% Rh. The

KISLi- T. concentration dependence is shown

Hyperfine magnetic field in Fe-Rh alloy in Fig. 6, where the points are pres
as a function of Rh concentration

Hyperfyne field at Rh nuclei

10 20 30 40 50 x at¥% Rh
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irradiation dose

Fig. 7
The quantity Gf—l), which is pro-

portional to the hyperfine magnetic
field, as a function of the absorb-

ed dose iIn F&52 5RR48 5 ann°y
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STUDIES BY MOSSBAUER TECHNIQUE
J. Dezsi, L. Keszthelyi, B. Molnar, D.L. Nagy

The structures of iron complexes in frozen solutions and the
origin of the asymmetry in the lines of the FeCO™ spectrum were studied
by Mossbauer effect measurements. Simultaneous Mdssbauer and differen-
tial thermogravimetric measurements on frozen Fe(C1l07)2 solutions dem-

onstrated directly a correlation
between the changes of the Mossbauer
pattern and the appearance of the
thermal effects revealed by differen-
tial thermal analysis (Fig- 8).

It was shown that the Fe™+
ions in organo-iron complexes with
molecules containing three Fe”+ ions
have identical structures. This fact
is of 1Importance for the interpreta-
tion of intramolecular exchange reac-
tions .

In the case of FeCO”™, it was
found that the anisotropy of the lat-
tice vibrations is much less reflect-
DTA and zero-velooity Mdsebauer ed by the Mdssbauer spectrum than was
absorption Ofs§|32=§n% Fe(CI10 ) believed in the light of the earlier

measurements. A hitherto unobserved
phase transformation was identified in the crystalline hydrate
FeBr2<6H20.

Fig. 8
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1971)

3. DEZSI, 1., OUSEPH, P_J_***  THOMAS, P_M?**: Mossbauer and thermoanaly-
tical studies of ferrous chloride hydrates. Bull. Amer. Phys. Soc.,
16, 23 (1971)
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DEZSI, 1., OUSEPH, P.J.***  THOMAS, P.M.***: Mossbauer study of FeCl,-
-6H20 and its disintegration product. Chem. Phys. Letters, ), 390 (1971)

DEZSI, 1., KULCSAR, K., NAGY, D.L., POCS, L.: On the Mdssbauer spectra of
FeCOg (Siderite). Proc. Conf. Appl. Mdssbauer Effect (Tihany 1969).
Ed. by 1. Dézsi, Akadémiai Kiadé, Budapest, 1971, p. 247

THOMAS, P._M_***_ SANDERS, M.***, DfczSl, 1., OUSEPH, P.J.***: Study of
frozen solutions of ferrous compounds by Mdssbauer effect and differen-
tial thermal analysis DTA. Chem. Phys. Letters, 11, 42 (1971)

CSER, L., GLADKIH, I1.A., KESZTHELYI, L., NAGY, D.L., VINCZE,ql.:
Decomposition of the Mdssbauer spectrum of magnetite at 4.2 K.
Proc. Conf. Appl. Mossbauer Effect (Tihany 1969). Ed. by 1. Dézsi,
Akadémiai Kiad6, Budapest, 1971, p. 553

POSITRON ANNIHILﬁTION

Al

t ¢ ! / T
Adam, D. Horvath, P. Hrasko, Zs. Kajcsos, Marianne Labodi

The antiferromagnetic to ferromagnetic transformation of FeRh
alloys observed by measuring the positron annihilation radiation can
furnish experimental evidence for the validity of theories proposed to
explain this transformation. The angular correlation of the two annihila-
tion gamma rays was measured in both phases of the alloy. The non-sig-
nificant difference between the two measured curves is inconsistent with
Kouvel "s assumption that the phase transformation is due primarily to
a change in electron entropy.

TECHNICAL PROGRESS

ACC

Oy.
E.

*k*k

ELERATORS
Berecz, G. Blrger, P. Gyalog, L. Kiralyhidi, E. Klopfer, P. Kostka,
Pasztor, P. Riedl, J. Ro6sz, L. Valyi

The EG-2R pressurized Van de Graaff ion accelerator was operat-
ed for 3006 working hours in the period from January 1 to July 19, 1971.
A He” ion source was completed and tested under operational conditions.
It has already been employed in the accelarator for nuclear physics
measurements. Developmental work on a He*+ 1ion source was also complet-
ed .

University of Louisville,USA
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A e-ply flax-rubber belt and a natural silk-rubber belt of the
same structure were fabricated as a part of the developmental work on
the charging belt for the particle accelerator iIn cooperation with
industry. The advanced technology applied in the manufacture has lent
a better mechanical strength and a longer lifetime (over 700 working
hours) to the belts.

A new water-cooled analyzing magnet with a 30 mm gap and a
deflecting radius of 680 mm was built into the drift channel of the
accelerator. This permits protons or He:+ ions of maximum 19,4 MeV
energy, deuterons of maximum 9,7 MeV and He”™ ions of maximum 4,85 MeV
energy to be deflected. Two electrostatic beam-steering-plate pairs
and a quadropole lens were mounted between the accelerator tube and
the analyzing magnet. Rotating pin beam indicators were placed in
ionoptically appropriate points of the beam path.

PUBLICATIONS

1. PASZTOR, E., KOSTKA, P., KLOPFER, E.: The new 5 MeV electrostatic ion
accelerator at the Central Research Institute for Physics, Budapest,
Hungary. 1971 Particle Accelerator Conference, Accelerator Engineer-
ing and Technology, Chicago, March 1-3, IEEE Transactions on Nucl.
Sei. Vol. N5-18, 82 (1971)

2. GOMBOS, P.: Investigations on the high frequency ion source of the
5 MeV Van de Graaff generator. KFKI-Report 71-17

ELECTRONICS
Gy. Kozma, L. Lohonyai, D. Placher3 Gy. Serény, L. Szab6, M. Bodonhelyi,
L. Vereba, A. Zarandy

In 1971 the electronics shop built 123 new units of the modular
nuclear instrument family. The expansion of this family of 17 instru-
ments was continued by adding seven new types (@ 3 kV, max. 10 mA,
2.10_4 stability high voltage power supply; a 10 MHz e-decade counter
with integrated circuits, etc.). At present the upgrading of the iInst-
rument family by means of integrated circuits is iIn progress.

Special efforts were concentrated on the development of nanosec-
ond measuring set-ups and high-precision energy (amplitude) measuring
systems. The parameters of these equipments match the highest standards.
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MEASURING CENTRES

Measuring centres were completed for the EG-2R Van de Graaff
generator and the NG-200 neutron generator of the Laboratory by adding
TPA-type small computers to the existing analyzer modular-nuclear elect-
ronic equipment. These computers are provided both with the conventional
peripherals (Teletype, Reader, Puncher) and with analog-digital convert-
ers, autonomous displays, as well as real-time clocks. One of them has
in addition an incremental plotter, the other an incremental tape re-
corder _Programs were written to permit the on-line operation of both
computers in control and analysis of nuclear reaction experiments.

EXTERNAL RELATIONS

LECTURES BY VISITING SCIENTISTS

G. Alaga (Institute Ruder Boskovic, Zagreb)
Vibrational states of even-odd nuclei.

B. Antolkovic (institute Ruder Boskovic, Zagreb)
Investigation of break-up reactions by photoemulsion.

B. Baldin (Joint Institute for Nuclear Research, Dubna)
Nuclear physics research with high energy protons.

Yu. Belyayev (Kurchatov Institute of Atomic Energy, Moscow)
Nuclear reactions induced by Li ions.

L. Fonda (International Centre for Theoretical Physics,
Trieste)

S-matrix poles and the resonances.

Yu. Gangrskii (Joint Institute for Nuclear Research, Dubna)
Nuclear fission studies.

W_M. Gibson (Bell Telephone Laboratories, Murray Hill)
Investigations connected with the channel effect.

R_H. Herber (Rutgers University, New Brunswick)
Chemical application of the Mdssbauer effect.

P_E. Hodgson (Oxford University)

The shell model potential of bound single particle
states.
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1. llakovac (Institute Ruder Boskovic, Zagreb)
Higher order electromagnetic transitions.

1. Kulisic (Institute Ruder Boskovic, Zagreb)
Proton-alpha reactions.

K.V. Laurikainen (Research Institute for Theoretical Physics,
University of Helsinki)

Physical research in Finland.

H.D. Lemmel (International Atomic Energy Authority, Vienna)
Activities of the Nuclear Data Group of the Agency.

V. Lopac (Institute Ruder Boskovic, Zagreb)
Vibrational states of even-even nuclei.

J.W. Mayer (California Institute of Technology, Pasadena)
Measurement of surface layer properties by back-
scattering method.

V.A. Minejev (Joint Institute for Nuclear Research, Dubna)
Production of light nuclei with excess neutrons.

F. Rendic (Institute Ruder Boskovic, Zagreb)
Study of nuclear reactions by neutron time-of-flight
technique.

G. Ripka (International Centre for Theoretical Physics, Trieste)

Hartree-Fock calculations for deformed nuclei.

P . Thomas (Institute Ruder Boskovic, Zagreb)
Topics of experimental nuclear physics in the
Zagreb research institute.

J.C. Walker (The Johns Hopkins University, Baltimore)
Mdssbauer studies at the Johns Hopkins University.

CONFERENCES

Symposium on the Nuclear Three-Body Problem and Related Topics
Budapest, July 8-11, 1971
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DISSERTATIONS
A . Adam:
D. Dolinszky:
G. Gyorgyi:
I. Lovas :
G. Palla:

Experimental investigations with 14 MeV neutrons
(for the degree of Doctor of Physical Sciences)

Fundamentals of nuclear reaction dynamics
(for the degree of Candidate of Physical Sciences)

Dynamical symmetries. The -1/r potential
(for the degree of Doctor of Physical Sciences)

Resonance phenomena in nuclear reactions
(for the Degree of Doctor of Physical Sciences)

Investigation of elastic scattering of neutrons on heavy
nuclei

(for the degree of Candidate of Physical Sciences)
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PHYSICAL OPTICS DEPARTMENT

Physiao-optical research, that is the study of
fundamental physical problems by optical methods, was
one of the fields in which the Institute began its ac-
tivities. The first problem to be tackled was that of
the extent to which wave-particle dualism of light, which
is the basis of quantum mechanics, can be regarded as
being confirmed by experimental evidence. Experiments
performed with a Michelson interferometer to examine the
wave properties were unable to detect any change in the
interferometer fringe pattern even at extremely low in-
tensities. Studies of the complementary particle proper-
ties of light led to investigation of the fluctuations
of the intensity of light. These fluctuations are govern-
ed essentially by two major factors: the processes within
the light-emitting source and the optical system outside
the light source, including the detection processes (pho-
toeffect) .

The study of the internal processes in the light
source initiated a long-term research programme, which
resulted in measurement of the fine structure of the hyd-
rogen spectrum for purposes of comparison with structure
predicted by theory, and study of excitation mechanism
and life-times of excited states in atoms.

Investigation of the optical system was direct-
ed to study of the coherence of light beams in time and
space. Linearity of the photoeffect was observed even at
very low light intensities and with short light pulses.
The latter experiments were repeated recently with lasers

The advent of lasers provided a new tool and far
reaching new possibilities. In experiments with high-
intensity solid state lasers, the non-linear photoeffect
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and multiphoton photoionization from excited atomic states
were demonstrated directly. Alongside this, the necessity
to solve a number of practical problems stimulated inten-
sive work on the construction of lasers, which has result-
ed in the development of reliable lasers with well defined
technical parameters that are now being utilized or ex-
plored in measuring techniques, geodesy and recently as
possible media for information storage.

RESULTS

NONL INEAR PHOTOEFFECT
G. Farkas, Z. Horvath, 1. Kertesz

The successful demonstration of the multi-photon photoeffect
in the earliest laser experiments prompted study of this effect under
pure conditions where masking effects do not arise. This was made pos-
sible by application of the mode-locking technique to synchronize the
phases of the randomly oscillating modes and so produce a train of
uniformly spaced, ultrashort (10_12 sec) light pulses of extremely
high intensity (@ t 10 GW). With pulses of such short duration, inter-
ference from lower order processes, such as thermionic emission, becomes
negligible, while the high intensities attainable permit the effect to
be investigated in a much higher range of power densities (VvIGA/cm ).
Since the multiphoton effects are coherence dependent, a further ad-
vantage of the mode-locked pulse trains is the negligible change in
the coherence from pulse to pulse as compared with the much less
favourable coherence properties of giant-pulse lasers.

Fig. 1

Measuring arrangement for the
nonlinear electron emission
experiment



Fig. 2
Intensity curves for photoeffects of order n = 2,3,4 or 5

a) Nd Ilaser -Cs"Sb target n=2)
b) Ruby laser - Au target (=3)
c) Nd laser -Au target =)
d) Nd laser -Ni target (n=S)

The measuring arrangement is shown in Fig. 1. Mode-locked
trains of pulses spaced at 33 nsec intervals were produced in the about
5 m long laser resonator. The linear signal was given by a fast-ris
photodiode. The results obtained for Cs..Sb, Au and Nitargets with a
Nd3+ and ruby laser are shown in Fig. 29 It has to be noted that most
measurements showed the asymmetry between the leading and trailing
edges of the laser pulse train that can be seen in the figure; that Iis,
the linear signals of identical magnitudes observed in the different
edges are accompanied by nonlinear signals of different magnitudes,
which indicates a continuous change in the length of the individual
pulses within the mode-locked train. As the intensityis increased, the
dependence of the electron current on laser intensity, as measured o
carefully polished gold target, undergoes a change at about 5 GW (Fig-3).
This seems to be due to the fact that at such high intensities a frac-

tion of the electrons comes to be emitted by tunnel effect. The measured
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data essentially agree with those predict-
ed theoretically for the transition region
between the multiphoton photoeffect and
the tunnel effect.

Fig. 3

Intensity dependence of nonlinear electron
emission at extremely high (10 GW cm2)
light intensities.

Transition from the multiphoton photo-
effect to field emission

PUBLICATIONS

1.

2.

FARKAS, Gy., HORVATH, Z.Gy., KERTESZ, 1., KISS, G.: Nonlinear photo-
electric electron emission induced by picosecond mode-locked laser
pulses. Lett, al Nuovo Cim. , 1, 314 (1971)

FARKAS, Gy., MAINFRAY* G., THEBAULT, J .* Production et mesure d"une
impulsion de quelques centaines de picosecondes issue d"un laser a
modes synchronisas. Rev. Phys. Appl., G, 329 (1971)

MULTI-PHOTON PHOTOIONIZATION

J.

Bakos. A. Kiss, Gy. Rubin

Studies of nonlinear photoionization from excited atomic states
performed in collaboration with Soviet colleagues at the Lebedev Ins-
titute, Moscow have been continued at home iIn investigations of multi-
photon-ionization from metastable helium states by the use of a ruby
laser. It was found, surprisingly, that, contrary to the theory which
predicts ionization cross sections from the singlet state about three
orders of magnitude greater than those from the triplet state, the
results definitely showed the ionization to take place from the triplet
state. To investigate this deviation more closely, experiments with a
Nd laser were performed. In this case the ionization of the singlet

Service de Physique Atomique, CERN-Saclay, France
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metastable state requires the energy

of four, ionization of the triplet
state that of five,photons. The findings
verified here too that multi-photon
ionization occurs from the triplet met-
astable state (Fig- 4). The discrepancy
between the theory and the experimental
data can be explained by a more thor-
ough consideration of atomic structure.
On irradiation with Nd laser, reso-
nances take place at the higher prin-
cipal quantum numbers. In a strong
electromagnetic field, owing to the
Stark effect, these resonances can sub-
stantially affect the dependence of non-
linear ionization probability on laser
intensity. The influence of the reson-
ances can be well observed by tuning
the laser frequency (Fig- 5)-

Intensity dependence of multiphoton

photoionization iIn the Nd-laser in-

duced ionization from metastable
helium

PUBLICATIONS
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ROZSA, K. : Multiphoton ionization of the excited helium atoms. Conf.
on Phenomena in lonized Gases. Oxford. 1971. Contributed Papers.
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2. ARSLANBEKOV, T.U.*, BAKOS, J., KISS, A., NAGAEVA, N.L.*, PETROSIAN,
K.B.**, ROZSA, K. : Mnogofotonnaya ionizatsiya vozbuzhdennovo atoma
geliya, Moscow, FIAN preprint No 64. (1971)

COLLISIONS OF SECOND KIND
J. Bakos, A. Kiss, Zsuzsa Sorlei, J. Szigeti

The concentration of excited states in gas depends on the elect-
ron excitation, on the lifetimes of the excited states and the colli-

P_N. Lebedev Physical Institute,Academy of Sciences the USSR, Moscow
#* Research Institute for Physics, Armenian SSR Academy of Sciences, Erevan
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Tire role of resonances in multiphoton ionization

a, b, a : Intensity dependence of the number of ions
at different laser wavelengths

d : relative positions of the energy of the Nd laser
and the levels iIn the cases a, b, c.
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sions of second kind between the excited atoms. The electron excita-
tion cross section and the lifetimes of the excited states in helium
are reliably known from reported data, but only some selection rules
/resonance characteristics, spin conservation/ are known about the
collisions of second kind. Moreover, the discrepant results of the
reported measurements, usually made by indirect methods, have even
renewed the controversy over the validity of Wigner®s spin conserva-
tion rule. In the case of helium this rule prohibits the process

He(11S) +He (MP) =»He (11S) + He(nzD)

which means that a helium atom in the singlet excited state cannot be
brought by collision to a triplet excited state. To clarify this
problem, measurements were performed on excited helium gas using a
method developed at the laboratory. Essentially the technique is the
following: metastable He atoms are produced by pulsed excitation

in a gas discharge tube, then optically pumped from the metastable
into the measured excited state. About 50 ysec after termination of
the exciting pulse the tube contains only He atoms in the ground
and metastable states, so that the process under investigation can
be analyzed under relatively pure conditions. The collision cross

Fig- 6

Measuring arrangement for coZHsions of second hind
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sections for singlet-singlet and singlet-triplet transitions were
measured as

Q(32P-31D) = 14.10~16 cmz Q(32P-33D) = 0.026.10-16 cmz
Q(41P-41D) = 25,5.10~16 cmz Q(41P-43D) = 40.5.10-16 cmz
Q(52P-51D) = 44,2_.10-16 cm2 Q (61P-53D) = 175. 10-16 cm2

The measured values show that the Wignher spin conservation rule holds
for low principal quantum numbers but its validity appreciably decreas-
es as the principal quantum number increases. This observation is con-
sistent with the fact that LS-coupling gets weaker as the spin-orbit
interaction strengthens with increasing principal quantum numbers,
while the spin conservation rule holds only in strictly LS-coupled
systems (Fig. 6).

PUBLICATIONS

1. BAKOS, J., KISS, A., SORLEl, Zs., SZIGETI, J.: Dependence of cross-
sections for collisions of second kind in helium on different experiment-
al parameters. VII. ICPEAC Conference on Electronic and Atomic Colli-
sions Amsterdam,1971. Ed. by N.L. Bramscomb et.al., North Holland Pub.

Co. Amsterdam, 1971. p. 613.

He-Cd LASER
L. CeiVLag, M. Janossy, K. Rozsa

After the first reports of the discovery of the He-Cd |laser,
which emits continuous light at 4416 s wavelength, an experimental a.c.
excited He-Cd laser was built. In experiments with this laser the
interesting observation was made that with increasing discharge tube
current the laser intensity first increases up to saturation (Fig. 7)
and then, after a critical current density is reached, increases again.
It is usually assumed that the excitation of the laser transition of
the Cd 1ion at a wavelength of 4416 R is due to a Penning ionizing
collision process between metastable He atoms and the ground state
Cd atom which results in ionization of the latter and excitation to
the upper laser level in a single step. The above-mentioned current
dependence of laser power, however, cannot be explained by this theory.
A detailed analysis of the experimental data suggests that the Pen-
ning-type ionization actually dominates only in the range of low cur-
rent densities, while the excitation above the critical current is
due to collision between electrons and ground state Cd ions,
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He-Cd laser 4416 8

Instantaneous discharge
current [mA]

Fig. ?

Dependence of the output power of

the a.a. (60 Hz) excited He-Cd

laser on the instantaneous discharge
current

Instantaneous discharge
current [mA]

Fig. 8

Dependence of the output power of

the a.c. (60 Hz) excited ble-Cd

laser on the instantaneous discharge
current

the majority of which is produced
by Penning-type ionization.

This excitation mechanism
indirectly confirmed by exper-
iments with the Ne-Cd
4416 s wavelength. In the power
versus current curve of this laser
(see Fig. 8), the first excitation
segment in the low current range

was
laser of

cannot be observed, since the en-
ergy of metastable Ne
insufficient for the excitation

of the upper laser level by direct
Penning-type ionization. The laser
power dependence at high
is similar to that observed for

He-Cd laser in the same range of
currents and is due to the collis-

ion with electrons.

atoms is

currents

The theory formulated from
the assumed excitation mechanism
explains the dependence of the crit-
ical current on He
Cd concentration and reveals the
importance of He and Ne gas
pressure when it comes to choosing
the optimum electron temperature
for excitation of the 4416 A wa-
velength laser transition of Cd-
ions by electronic collisions. The
He and Ne gas pressures predict-
ed from the theory were found to be
in good agreement with the experi-
data.

pressure and

mental

For scientific measurements
and other practical purposes, a d.c.
excited He-Cd laser was develop-
ed which yields a continuous laser
output of 50 mW. In this, the fol-
lowing principle is utilized: Cd
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metal is evaporated from a small furnace mounted at one end of the
discharge tube. The Cd atoms entering the gas discharge are ionized
and the electric field induced along the discharge tube drives the
ions across the discharge tube. In this way a uniform Cd concentra-
tion can be obtained in the tube by cathaphoresis, while the tube is
kept sufficiently warm by the current to prevent Cd condensation.

PUBLICATION
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at 4416 X in a Ne-Cd discharge. Phys. Letters, 34A, 110 (1971)
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OPTICAL MEMORIES
G. Kiss, J. ROnaky, P. Varga, Cs. Zakar

Several theoretical and experimental problems of information
storage by holography are currently being considered. The aim is to
develop a holographic technique which will provide means and methods
for further optical memory research. The efforts so far have been
concerned with the holographic qualification of the ORWO LP2 and LP3
and the Gewaert Agfa Scientia 8E75 photographic plates, the introduc-
tion of an appropriate technique for the development of amplitude and
phase holograms, the preparation of holograms and their evaluation from
a regular 64 x 64 element checker board.

The first task was to design and build equipment for the
holographic qualification and development of photographic plates. The
grading equipment fixes the interference pattern between two plane
waves. The number of interference lines per mm is altered by modifying
the angle between the two beams, while the depth of intensity modula-
tion of the lines is varied by changing the relative intensities of
the beams. The holograms are exposed on the different photographic
plates with different exposure times. The diffraction efficiency in
the different orders is then measured when the amplitude and phase
holograms thus obtained are reconstructed. The development system rep-
roducibly develops the amplitude and phase holograms at stabilized
temperature in a vertically arranged plate holder by mixing with bubling
nitrogen.

The second task was the preparation of amplitude and phase
holograms from a regular checker board. In order to ensure vibration-
free conditions, work is carried out in a laboratory built on a rock
surface lo meter underground. The true and reconstructed pictures are
displayed and compared by means of an image converter and a monitor.

TECHNICAL DEVELOPMENT

OPTICAL THIN LAYERS

Al

Lutter

Optical thin layers are needed for mirrors and filters utiliz-
ed in quantum electronical experiments. The technology of producing
extremely high stability dielectric thin layers was elaborated in order
to provide the solid state lasers with mirrors that can be used at
light power densities up to several GW/cm .



LASER SYNCHRONIZING ELECTRONICS
Judit Kantor (Electronics Department), Gy. Rubin

A synchronizing equipment was developed for rotating prism

Q-switched lasers. This permits instruments operating with the laser

to be controlled

in the range of + 1 msec before and after the appearance of the laser

pulse.

EXTERNAL RELATIONS
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in 1 ysec steps on a time axis of + 0,25 usee accuracy
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Yu. Nechaev

Dang Thi Nga

Le Van Tang

STUDY TOURS

Gy. Nagy
J. Szigeti
Gy. Farkas

P_N. Lebedev Physical Institute,
Moscow

Hanoi University, North Vietnam
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Joint Institute for Nuclear Research,
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SOLID STATE PHYSICS DEPARTMENT

Solid, state physioe research has been going on
in the Institute now for almost twenty years.

The Laboratory for Magnetics established in
19S3 determined for a long time the scope of the magnetic
investigations carried out in the Institute. The re-
search activities were centred above all on studies by
classical magnetic measurements and magnetic resonance
techniques of magnetization processes and phase trans-
formations in magnetic materials and ordering phenomena.

The installation of the research reactor in
1959 considerably increased the capacity and potential-
ity of solid state physics investigations. The applica-
tion of neutron physical methods to solid state research
started in the Neutron Physics Department. Besides re-
actor physical investigations (heutron slowing down,
testing of moderator materials) the adoption of neutron
physical methods (heutron diffraction, neutron scatter-
ing experiments) in magnetic research gained increasing
importance.

In 1959 the two departments mentioned above were
merged to form the Solid State Physics Laboratory, now
the Solid State Physics Department. The research activ-
ities of the Laboratory were at first devoted mainly to
the theoretical and experimental investigation of phase
transformations, magnetic structures and ordering pro-
cesses. The magnetic studies were soon extended to prob-
lems in pure metals and dilute alloys. The new experi-
mental techniques adopted by the Laboratory-nuclear
magnetic resonance, measurement of transport properties,
application of MOssbauer effect-and the intense basic
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research has led to internationally acknowledged results
in the interpretation of second-order phase transforma-
tions, electric and magnetic properties of dilute alloys
and In the theory accounting for the effects of impurity
atoms in metals.

The Laboratory’8 technical staff has contribut-
ed substantially to the experimental results by the con-
struction of special equipment, electronic instruments,
preparation of samples and in implementing the low-tem-
perature techniques required for up-to-date solid state
research.

The Laboratory has also devoted efforts to the
field of applied research. In 1967 investigations were
started on soft magnetic alloys as copper- and aluminium-
based alloys. Since 1969 much work has been done towards
the exploration of computer memory materials.

RESULTS

THEORETICAL SOLID STATE PHYSICS
P. Fazekas, Cs. Hargitai, J. Kollar, N. Menyhard, E. Praveczky, G. Solt,
J. S6lyom, 1. Tutto, A. Zawadowski

The theoreticians are engaged in the mapping and understand-
ing of the new fields of solid state physics to gauge the possibilities
and necessity of extending the present scope of experimentation. The
main topics at present are theories of magnetism, dilute alloys and
phase transformation.

Magnetite undergoes a metal to non-metal transformation at
T = 119 °K under atmospheric pressure, but as the pressure is raised
the transformation temperature shifts to increasingly lower values.
.The transformation under high pressure was investigated as an extra-
polation at T = O °K and the phenomenon was attributed to Wigner elec-
tron crystal formation due to electron-electron interaction.

In dilute magnetic alloys the amplitudes of the charge density
oscillations arising around the impurity at low temperatures display
a characteristic temperature dependence of the form 1-~j " w”ere o
denotes the spin fluctuation temperature. The experimental data have
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been successfully interpreted in the framework of the localized spin
fluctuations model.

The experimental values of cohesive energy, atomic volume and
compressibility vary in a similar way with the atomic number in all
three transition metal periods, with characteristic extrema occurring
around the middle of each period. These tendencies were explained with
the help of simple band models for the s and d electrons.

Phonon-phonon interaction leads to a departure of the Debye-
Waller factor exponent from the usual «k behaviour. Investigation
of the temperature dependence of the k' term of the expansion for
NaCl provided a means of interpreting the results of a new measurement
utilizing Mdssbauer diffraction, and of estimating the value of the
anharmonicity parameter.

Neutron scattering experiments on solid 4He reveal an ano-
malous phonon branch. It was demonstrated that the anomaly can be at-
tributed to the markedly anharmonic nature of helium lattice vibrations.
The phonon-phonon interaction brought about by the anharmonicity can
lead to a two-phonon bound state which, through hybridization with
single phonon states, appears in the neutron scattering spectrum.

Raman scattering experiments on superfluid 4He permit the
temperature dependence of roton lifetimes to be determined by measur-
ing the width of the maximum corresponding to the two-roton bound state.
An interpretation of the lifetime of rotons was given by taking into
consideration the interactions of rotons with one another and with
other elementary excitons.

Investigation of one-dimensional superconductivity has been
prompted by the idea of possible superconduction at room temperature.
Bychkov, Gorkov and Dzhaloshinskiy have concluded from parquet-type
diagrams that the superconductive transition can also take place in
one-dimensional systems. The same result was obtained in the Department
by applying the Lie equation of the renormalization group and evalua-
ting the infinitesimal generator up to the second order of the perturba-
tion calculation.
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density of states due to impurity scattering 1. Phys. Rev., 313, 167
(1971)
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3127 (1971)

6. MENYHARD, N., SOLYOM, J., ZAWADOWSKI, A.: Effect of the s-d interac-
tion on the spin lattice relaxation. Phys. Rev., 3B, 113 (1971)
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in CdS. Phys. Rev., 313, 1295 (1971)

8. RUVALDS, J.*, ZAWADOWSKI, A.: Resonance of two phonons from different
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MAGNETIC STRUCTURES AND PHASE TRANSFORMATIONS
M.P. Horvath, G. Kadar, E. Kosz6-Kisdi, E. Krén, I. Hagy, L. Pal,
P. Tarnéczi, G. Zimmer, E. Zsoldos

The Magnetics Group is concerned with studies of magnetic
structures and phase transformations, research of atomic and magnetic
ordering interactions. Another research theme encompasses the magne-
tic properties of some computer memory types (e.g- bubble memories).
Equipment is available for measurement of the static and dynamic magnhe-
tic properties of a large variety of materials over a wide range of
temperatures. The transformations of magnetic and crystal lattice
structures in ordered alloys are studied by neutron diffraction and
x-ray diffraction measurements.

The magnetic and crystal structures of the Mn-Pt system
were studied by following the concentration and temperature dependence
of the observed phase transformations. A complete magnetic phase diag-
ram was constructed.

The phase diagram of the Mn-Pt system constructed from the
experimental data is shown in Fig. 2. The intermetallic compounds Mn”Pt
and MnPtz have a CuszAu-type, while MnPt has a tetragonal CuAu-
type structure. Figs. 3 and 4 show the theoretically allowed magnetic
structures in Cu3Au and CuAu types of crystal structures; the
stability ranges of the actually formed magnetic structures can be seen
in Fig. 2

* University of Virginia, Charlottesville, USA
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Fig. T

Magnetic structures allowed in C|/|6Au—type crystal lattice

Fig. 4

Magnetic structures allowed in CuAu type crystal lattice
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For the determination of the complete magnetic and crystal
structure phase diagram of the Mn-Pd system the effects of ordering
and heat treatments on the magnetic structure were studied and several
new intermetallic compounds and magnetic transformations not yet report-
ed were observed.

While investigating the crystal structure of the interme-
tallic compounds Mn~"Ge and Mn”~Ga, it was found that the hexagonal
phase stable at high temperatures transforms to a tetragonal structure
at lower temperatures. It was shown that the Mn”~Sn compound, which
has a similar hexagonal crystal structure, does not form a tetragonal
phase, but a first-order triangular to helical magnetic transforma-
tion takes place instead.

The first-order magnetic phase transformation of FeRh alloy
was studied at extremely high pressures in the presence of a magnetic
field. It was found that the observations cannot be fully described
by any of the theories advanced to date. To improve the models the
electronic specific heat of the alloy was studied and it was found
that if rhodium is replaced by iridium, an anomalous contribution to
specific heat is observed which cannot be accounted for at the present
stage of our knowledge.

Dilute NiMn alloy was studied magnetically in order to
determine the effect of a small quantity of impurity with ordered
magnetic structure. The magnetization of the Mn atoms displayed a
temperature curve which differs from that of the matrix atoms. This
was attributed to a temperature-dependent perturbation of the electro-
nic structure caused by the impurity.

In nickel and iron anomalies were observed in the electrical
resistance and thermopower measurements near the ordering temperature

IT-T 1 _3
It was shown that in the range "~ c < 5.10 the thermopower

has a minimum below the Curie point and a mSximum above this tempera-
ture. For the interpretation of the experimental data a model was sug-
gested which takes account of the impurity effect. To verify the model,
measurements are in progress which should provide information about
the effect of 3d-transition metal impurities on thermopower.

The study of the high-temperature structure of anti ferromagne-
tic MnNi alloy containing non-magnetic impurity and exposed to magne-
tic field revealed unidirectional magnetic anisotropy and a suscep-



tibility anomaly, which have been interpreted as consequences of the
redistribution of the impurities iIn the magnetic sublattices.

The reorientation process and the effect of impurities on
the reorientation temperature iIn rare earth orthoferrites were inves-
tigated by neutron diffraction and magnetic measurements. The domain
structure and the so-called magnetic bubble were observed in terbium
orthoferrite by optical method.
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METAL PHYSICS
L. Cser, G. Griner, A. Janossy, T. Kemény, G. Mészaros, D.L. Nagy,

G. Serf6z6, A. Sut6, K. Tompa, T. Toth, B. Vasvari, 1. Vinaze

The Metal Physics Group is in charge of the theoretical and
experimental iInvestigation of problems connected with the electron
structure of metals and dilute alloys, particularly those of indus-

* Academy of Science, USSR
** Centre d"Etudes de Chimie Métallurgique, Vitry, France
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trial importance (copper, aluminium, iron and nickel and their alloys).
Among the techniques at the research workers® disposal are nuclear
magnetic resonance, Mossbauer effect, low temperature specific heat,
electrical resistance and thermopower measurements.

A very simple empirical model potential was formulated from
measured parameters of the Fermi surface of copper which can be used
satisfactorily to calculate the band structure of copper and to inter-
pret a number of the metal®s optical properties. The parameters of
the model potential were also evaluated for Ni and Fe.

To clarify the asymptotic behaviour of charge density oscilla-
tions around impurities in alloys, using Cu-based alloys as model,
the systems Cu-Ag, Cu-Ge and Cu-Fe were investigated. The wipe-out
numbers of the first order quadrupole effect,which are proportional
to the charge density oscillation amplitudes, were compared with those
predicted from the phase shifts of scattered partial electron waves
reported in the literature. The agreement was found to be satisfactory
and consistent with that obtained for the earlier analyzed systems
(Cu-zZn, Cu-Au, Cu-Ni, Cu-Pd, Cu-Pt, Cu-Mn).

The charge perturbation around 3d-transition metal impurities
was measured in Al-based dilute alloys. The wipe-out number of the first
order quadrupole effect was shown to be temperature dependent, and char-
acteristic temperatures were determined for Mn and Cr impurities.
Theoretical calculations were made to find out the possible causes of
this temperature dependence.

Fig- 5

Expérimental first order wipe-

out numbers at 450 °K and low

temperatures in Al-based dilute
al loys
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Fig.
The

Low-temperature electrical resistance measurements on Al-
based dilute alloys (AlI-Cu, Al-Mn, AlI-Cr) suggested that the anoma-
lous temperature dependence is probably due to a phonon drag effect.

Iron-based dilute alloys were studied by Mdssbauer spectros-
copy to explore the spin and charge density variations due to the
perturbing effect of impurity atoms and thereby gain some insight
into the electronic structure of these alloys. It was shown that the
distance dependence of the perturbed charge density has an oscilla-
ting character, with an oscillation amplitude much greater than that
predicted by the Ruderman-Kittel-Kasuya-Yoshida model. Consequently,
the changes of the hyperfine Tfield (which are proportional to the
changes of spin density) observed around the impurity can be attribut-
ed mainly to the polarized state of the electrons scattered by the
impurity potential.

It was shown that the temperature dependence of the hyperfine
field in iron-based alloys containing transition element impurities
cannot be explained in terms of the Heisenberg model. For certain
impurities (e.g- Ru, Os, Pd, Pt, Mn and Ni - the latter two are shown
in Fig. 6) the temperature dependence of the hyperfine field measur-
ed at iron atoms near the impurities exhibits an anomaly which is due
to the high density of states close to the Fermi surface caused by the
d-level of the impurity atoms.

Information on the
state of ordering in FeSi Q
alloys can be obtained by
Mdéssbauer effect measurements.
It was found that these alloys O

6

difference between the hyper-

fine fields at_iron atoms with
zero and one TFirst neighbour impur-

ity

atom as a function of the

reduced temperature: Mn and Ni
show anomalous behaviour with
respect to the normal curve

for Cr = (20ath) - (25ath) A . (30ath
OV(50azh) o (34ath) 4 (50at

x Cr(22atz) + Co(30at%)
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display an ordering which differs from random distribution; according
to the measurements, the combined effect of two Si atoms is not e-
qual to twice the effect of a single Si atom.

In connection with problems encountered in the manufacture
of aluminium oxide in Hungary, the NMR spectra of a few aluminium
hydroxide polycrystals were measured on proton nuclei in the tempera-
ture range from 173 to 273 °K. Analysis of the second moment of the
absorption signal indicated a different proton distribution from that
in the ideal crystal structure determined by Kroon and Glenser.
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MICRODYNAMICS OF CONDENSED SYSTEMS (SOLIDS AND LIQUIDS)

L.

*

Bata, N. Krob, F. Mezei, L. Vizi

The Neutron Physics Group is engaged in the study of the micro
dynamics of condensed systems, with special regard to the dynamics of
phase transformations in magnetic crystals, the perturbing effects of
impurity atoms introduced iIn magnetic and non-magnetic crystals, and
the one- or two-dimensional ordering shown by liquid crystals.

The special facilities at the disposition of this Group (cor-
relation time-of-flight spectrometer, triple-axis neutron spectrometer

Joint Institute for Nuclear Research, Dubna

e‘institute for Chemical Physics, Moscow
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etc.) and close international cooperation ensure successful work in
this field. Neutron spectroscopical iInvestigations are carried out at
the Dubna IBR-30 Pulsed Reactor and at the research reactor of the
Institute.

In Investigations on the Mn impurity effect on the spin
wave spectra of KNiF* and BiFeO™ crystals, the appearance of virtual
sq modes was observed in both cases.

Neutron scattering experiments were performed in order to
study the behaviour of Mn impurities in Al matrix. The measured
scattering pattern is in good agreement with the Kondo model.

A sensitive measuring procedure combining correlation tech-
niaue with spin polarization analysis was developed for investigating
the presence of magnetic scattering centres at low concentrations.

A correlation spectrometer employing a mechanical chopper
was put into operation and its potentialities for investigations of
liquid crystals were assessed.

Calculations were made concerning the kinetic changes in the
state of conduction electrons of non-magnetic metals brought about by
scattering on magnetic impurities.
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TECHNICAL DEVELOPMENT

EXPERIMENTAL APPARATUS
B. Horvath, G. Kovacs9 B. Szigeti, G. Zsigmond

Equipments constructed:

An automated neutron diffractometer for the study of single
crystals in the wavelength range 0,9-1,2 8 at temperatures from 300°
to 1.300 °K.

A correlation-type neutron time-of-flight spectrometer (KORID)
with an accessory stochastic neutron chopper for inelastic neutron scat-
tering experiments.

A neutron time-of-flight spectrometer for the Dubna IBR-30
pulsed reactor.

LOW-TEMPERATURE EQUIPMENT
J. Balia

Facilities developed and built:

He- He cryostat for the production of extremely low (below
0,1 °K) temperatures (currently under trial).

A gas-flow-type probe for NMR measurements of the hyperfine
magnetic Ffield at temperatures from 4,2° to 500 °K.

A family of low-temperature probes which can be assembled from
modular elements for measurements at temperatures from 2° to 500° K.

MATERIALS RESEARCH
G. Konczos, A. Lovas, J. Vaitz, K. Zambo

An equipment was constructed for growing MnAs single crystals
and the important parameters of crystal growth (p-T-x diagram) were de-
termined.

PUBLICATION

1. PAITZ, J.: Growth of MnAs single crystals. J. Cryst. Growth, 11/2/, 110
(1971)
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INSTRUMENTAT ION
0. bakoB3 J. Hering, P. Horvath, J. Paitz, F. Toth

Instruments developed and built:

An A_.C. (lock-in) device for measurement of signals below
noise level. The device has a sensitivity better than 10 nV over a
frequency band from 1 Hz to loo kHz.

A temperature controller consisting of eight different units.
The test model will be built by the Electronics Department.

Measuring equipment for determination of the complex permea-
bility of magnets over a wide range of frequencies from room tempera-
ture to 900° C.

Instruments for measurement of the magnetic and memory para-
meters of wire memories to the accuracy set by international standard.

A set of machines for the continuous production of wire me-
mories with on-line parameter analysis and assessment is nhearing
completion.

Programmed fast-pulse measuring techniques were developed for
the analysis of wire memory parameters.

EXTERNAL RELATIONS

LECTURES BY VISITING SCIENTISTS

A.F. Andersen (institut for Atomenergi, Kjeller)
Neutron diffraction study of MnBi alloys
V_P. Peskov (institute of Physical Problems, Moscow)
3 4

Physical properties of 3He and He- "He solution
and its utilization for the generation of very low
temperatures

J.M. Ziman ( -H. Wills Physics Laboratory, University of Bristol)
Percolation model of electron charge transport

J. Zittartz (Universitadt zu Koéln, Cologne)
First order superconductive phase transformation
in dilute alloys
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CONFERENCES

"Electric and Magnetic Properties of Dilute Alloys"

Tihany, 20-24 September, 1971

Cosponsored by the Csepel Metal Works and the EOtvos Lorand Physical
Society.

STUDY TOURS AND TEMPORARY APPOINTMENTS ABROAD

Cs. Hargitai Imperial College, London 4 months
A. Janossy Université Paris-Sud, Orsay 1 year
G. Kadar Centro di Studi Nucleari Della

Casaccia, Roma 1 year
G. Konczos Zentralinstitut fur Festkdrper-

physik und werkstoffforschung,

Dresden 15 months
N. Krod Joint Institute for Nuclear

Research, Dubna 3 years
E. Praveczky Joint Institute for Nuclear

Research, Dubna 3 years
G. Solt International Centre for Theore-

tical Physics, Trieste 6 months
P. Szabé Centro Naciodnal de Investiga-

ciones Cientificas, La Habana 3 years

GUEST RESEARCHERS

M_.A. Adawi Cairo University, Cairo 2 years

H. Abou-Helal Cairo University, Cairo 3 years
PATENTS

J. Balia Automatic liquid level controller. Patent claim MA 2046

DISSERTATION

K. Tompa Asymptotic behaviour of the charge density oscillation
around impurities in copper-based dilute alloys. (For
the degree of Doctor of Physical Sciences.)
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CHEMISTRY DEPARTMENT

In the early fifties the main efforts of
the Institute were devoted to nuclear research. It was
soon realized, however, that chemical research consti-
tutes an important part of nuclear investigations. The
Laboratory for Nuclear Chemistry, formed in 1955} began
work in five important fields. The study of stable iso-
topes commenced with the enrichment of boron isotopes
on a technological scale for use iIn neutron counters
and other neutron physics experiments. Uranium chemistry
figured in the research programme in connection with
the processing of Hungarian uranium ores. Analytical
work centred on the development of high-sensitivity
methods for the grading of reactor materials. lsotope
chemistry was studied with a view to the production of
short-lived radioisotopes in the reactor. Radiation
chemical research was initially concerned with the
chemical transformations induced by radiation in water
and organic coolant-moderators of reactors.

Numerous technological problems were tackled
by the Laboratory already in the earliest years of its
existence and many of the nuclear techniques that were
worked out have since been introduced into the later
established special institutions which are now concerned
with uranium technology and isotope production. After
the analytical team had reached its original objectives
it turned its attention to the development of activa-
tion analytical methods.

In more recent years increasing emphasis has
been given to solid state research connected with elect-
ronics and computer techniques. Some exceedingly impor-
tant problems in this field arise in connection with the
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production and grading of basic materials, the mechanism
of the processes involved in their production and various
properties of their structure. Current investigations
are therefore spread over three main topics:

1) In solid state chemistry the greater part
of the work is on the production of new inorganic com-
pounds, special single crystals and thin layers, develop-
ment of magnetic memory materials, and study of amorphous
semiconductors and liquid crystals. The fundamental re-
search associated with the development activities Iis
centred on the laws governing the relationship between
the practically useful properties of these new materials
and their origin and structure.

2) Analytical research is directed mainly at
developing appropriate techniques, with the emphasis on
activation analysis for the solution of analytical prob-
lems encountered in the Institute and in industry.

3) Research in physical chemistry is concerned
primarily with interactions between molecules, ions,
electrons and radicals at different energy levels.

RESULTS

CHEMISTRY OF OXIDES, FLUORIDES AND SINGLE CRYSTALS
G. Csath, P. Farkas, M. Fodor, P. Gréz, K. Kertész, B. Készéi, F. Molnar,
Z. Poké6, A. Révész, J. Vandlik

The formation, thermal dissociation and phase transformations
of rare earth orthoferrites and garnets are under investigation. The
technology of the growing of perovskite and garnet-type oxide monocrys-
tals from solvent melts by "flux" method was further improved. The new
technique was utilized to grow 10x10 mm monocrystals with the composi-*
tions: TbFeO; Sm~A”™ ThQ™M5 Fe03> SmQ”6Q Er0”™M0 Fe03; YFe03; KNiQ” g5
Mth 05 F3 . A method for chemical analysis of the main constituents in
rare earth orthoferrites was developed, and a technique for the determina-
tion of the more important trace elements (Pt, Rh, Pb, F, B) is now under
investigation (Figs. 1, 2).
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Fig- 1

TbFeO2 monocrystals

Fig. 2

Crystal-growing equipment
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PHYSICAL CHEMISTRY OF AMORPHOUS MATERIALS

J.
L.

Balogj M. Gecs-ErS, M. Hegyhati, T. Kasa-Somogyi, K. Pinter, K. Ritvay,
Toth

The basic laws governing ionic processes in non-crystalline
systems are being studied with a view to production of switching and

memory elements of amorphous structure.

Three types of amorphous semiconductor were prepared and
their electric properties thoroughly studied:

m ai@i203)au,
an Al (tetracene)Au,

aitn N1 (As”"Gel”Te31) beryllium-bronze whisker.

The first two, "sandwich structure"™ semiconductor types have
very similar electrical properties and switching mechanisms. Virgin
samples, prepared by vacuum deposition, show a resistance of the order
of I0*0 - 10~ ohm. A reversible breakdown of the element occurs under
an applied d.c. voltage of 8 - 10 V. If suitable voltage pulses are
applied, the element thus "formed" can be brought to states of either
low (10N ohm) or high ("-I0™ ohm) impedance and will remain iIn either
state even when no voltage is applied (Fig- 3).

Fig. 3

I1-V characteristics of AI(A1J0,)Au-
and Al (tetracene) Au-type switching
memory elements

curve A" 1
high impedance (OFF) state
curve "'B"

low impedance (OR) state
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The third, so-called chalcogenide type displays in its virgin
form a resistance of the order of 5.10® - 10® ohm. By applying a grad-
ually increasing d.c. voltage from a high impedance voltage supply, the
resistance of the sample can be reduced to 10 - 500 ohms in the range
35 - 45 V. This low resistance state persists after the voltage is
switched off, but can be reversed to the high resistance state again
by applying a sufficiently high current pulse (Fig. 4). At present the
lifetimes of the switching elements are being studied.

Fig. 4

I1-V characteristics of Ni(A s G e g"d
beryllium-bronze whisker-type
switching memory element

curve "A":

high impedance (OFF) state
curve 'B':

low impedance (ON) state

Charge carriers were produced in solid amorphous 3-methyl-
pentane and 3-methylhexane glasses by flash photolysis and steady
irradiation with gamma rays. The sum of the positive and negative ion
mobilities and the rate constant of homogeneous ion recombination were
determined from the values of the ion current measured as a function
of temperature.

OH radicals were identified in alcohol glasses on irradia-
tion with gamma rays and the proton addition to the radicals was
determined by ESR measurements. Calculations were made to predict
from a theoretical model the site of proton addition, and it was found
that this is determined not by the '"free valency state" but by the
total pi-electron energy.

The anisotropic interactions of irradiated aromatic compunds
were studied by ESR-technique. The magnitude of the a-interaction was
found to be substantially different from that observed with saturated
compounds.

PUBLICATIONS

1. ERO-GECS, M., HEGYHATI, M.: ESR study of the alkyl derivatives of DPPH.
J. Chem. Phys., ~5, 2561 (1971)
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KOSA-SOMOGYI1, 1.: Electrical conductivity of irradiated dielectric
organic liquids and glasses. KFKI-Report 71-11

KOSA-SOMOGYI, 1., TOTH, L., BALOG, J_: Electrical conductivity of
irradiated insulating organic liquids and glasses. KFKI-Report 71-25

BALOG, J., TOTH, L., PINTER, K.: lonic processes in gamma-irradiated
3-methylhexane. KFKI-Report 71-24

RADIOCHEMICAL SEPARATION, REACTOR ACTIVATION ANALYSIS

L.
G.
T.

Andras, L. Bakos, J. Boganos, G. Csada, M. Csajka, A. Elek, M. Ordogh,
Perneazky, A. Simonits, E. Szabd, J. Szabon. Visiting fellows:
Bereznay, H. Rausch, A. Salamon

The 1971 activities were distributed in two main areas; Tfirstly,
the continued development of radiochemical separation and activation
analytical techniques ; secondly, the provision of routine analysis ser-
vices for external establishments.

In connection with the production of wire memory elements,
methods were developed for the determination of iron and nickel in
concentrations of the order of milligrams by separation of the cons-
tituents, followed by titrimetry and, for small samples, spectrometry.

The substoichiometric group extraction technique for chemical
separation was improved. The composition, equilibrium relations and
stability constants were determined for dizone and dithizone complexes
used for the separation of metals. Investigations of the structure
and degree of association of the organic and aqueous solutions of
dibutyl phosphoric acid suggest the formation not only of monomers
and dimers, but also of larger polymeric species. Further investiga-
tions by spectroscopic methods are possible.

New programs were worked out for spectrum evaluation to handle
the new measuring and evaluating procedures required by the introduc-
tion of semiconductor detectors.

Measurements were performed for Tungsram Ltd. to determine
trace contaminants in tungsten and semiconductor grade silicon. The
nondestructive analysis of meteorites was studied in cooperation with
the Geochemical and Analytical Institute of the USSR. A lunar powder
sample received from the Luna 16 automatic moon station was analyzed
by nondestructive method. The analysis covered the elements Co, Cr,
Fe, Sc, Mn, Na and Al.

At the request of the Chinoin Pharmaceutical Works, a method
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was developed for the quantitative determination of the trace elements
Mo and V in mammalian blood. The irradiation times were optimized
in these studies.

PUBLICATIONS

1.

SZABO, E., CSADA, G.l., ORDOGH, M., AMBRUS, G., NAGY, 0., SzABO, J.:
Analysis of impurities and their removal from reactor cooling water.
KFK1-Report 71-18

CSADA, G.l., ORDOGH, M., SZABO, E.: Separation methods used in the
analysis of reactor cooling water. 1lIl. Conf. Nationala de Chimie
Analitica. Ed. E. Jercan, Brass6, 1971. Vol. IV, p. 459.

MIRISZLAI, E., ORDOGH, M., BODANSZKY, H.: Experimentelle Untersuchungen
bei Flissigkeitsverlusten an Periliymphe bei Saugetieren Wiss. Z.
Univ. Halle XX"71, M, H.l, S.-140-144

ORDOGH, M., CSATH, G., SZABO, E.: Chemical separation methods for the
determination of trace elements in blood by neutron activation analysis
111. Conf. Nationala de Chimie Analitica. Ed. E. Jercan, Brassé6, 1971.
Vol. IV. p. 35

ORDOGH, M., CSATH, G., SZABO, E.: Neutron activation of impurities in
thorium and zirconium matrices J. Radioanal. Chem._, 249 (1971)

CSAJKA, M. : Fast chemical separation of cobalt for activation analysis.
111. Conf. Nationala de Chimie Analitica Ed. E. Jercan. Brass6, 1971.
Vol. IV., p. 230

SzABO, F., CSOM, Gy., ORDOGH, M., SzABO, E., VORSATZ, B.: The role of
a research reactor in science, technology and education in Hungary.
3rd Int. Conf. of Peaceful Uses of Atomic Energy, Geneva 1971.

A/Conf. 49/A/326.

VADASDI ,K ., BAUXBAUM, P., SALAMON, A.: Spectrophotometric determina-
tion of traces of T1 in tungsten. J. Anal. Chem., £3, 381 (1971)

RAUSCH, H., SALAMON, A., SzZABO, E.: Problems in the utilization of
secondary nuclear reactions. J. Radioanal. Chem., Jj, 30 (1971)

NEUTRON GENERATOR ACTIVATION ANALYSIS

E.

Kelen, A. Nagy, Sz. Vass, B. Vorsatz, E. Zemplén

The work of the past year can be characterized in general as
concerning the development of measurement methods and data evaluation
procedures and their applications in new fields.

As a part of investigations on the accuracy of radiochemical
determination, a family of programs consisting of three iIndependent
segments was developed which calculates the flux from sources of
cylindrical symmetry and finite dimensions. At the same time a prog-
ram was prepared for display of the calculated curves fitted to the
measuring points.



From analysis of the oxides occurring as inclusions in various
steels it was established the oxygen content of the steel provides in-
formation on the composition and formation of the inclusions. Apart
from the oxides, aluminium, manganese, iron and barium were also de-
termined.

A method developed for the determination of oxygen in alu-
minium proved useful for the elucidation of some problems of
aluminium metallurgy.

Analytical work was carried out on nitrogen determination in
steel, and the evaluation of aluminium, silicon and potassium concen-
trations in tungsten powders.

PUBLICATIONS

1. NAGY, A.Z., CSOKE, A., SzZABO, E., VORSATZ, B., CSEH, S., SALY, S.:
Method for the determination of additive elements iIn sintered

tungsten metal rods by fast neutron activation analysis. KFKI-Report
71-26

2. VASS, Sz., VORSATZ, B., KELEN, E., SZABO, E., SALY, S., CSEH, S.:
Simultaneous non-destructive determination of Al, Si and K 1in
tungsten with 14 MeV neutrons. Journal of Radioanal. Chem., 2,
325 (1971)

3. VORSATZ, B., SZARKA, Gy.: Moglichkeiten der Aktivierungsanalyse
mit 14 MeV Neutronen in der Metallurgie. Neue Hiutte £/4713 (1971)

SPECTROSCOPIC STUDIES
J. Sz6ke. Visiting fellows : B. Bak, E. Dudar, A. Kiss, K. Raksanyi

To study the electron excitation processes in uranyl compounds,
the reflexion, luminescence and absorption (solution) spectra of cryst-
alline uranyl salts and complexes were measured down to liquid nitro-
gen temperature (Fig.- S). The spectra were found to be extremely temp-
erature sensitive. The spectra with hyperfine structures obtained at
low temperatures were decomposed by Ffitting Gaussian or Voigt func-
tions (Fig. 6). For a more accurate assignment of the spectral transi-
tions, the FIR absorption and Raman spectra were also measured. The
observed limitations of the vibrational selection rules can be at-
tributed to perturbation of the central symmetry of the ligand field.
The multiplet structure of the normal vibrations indicates the dif-
ferent positions of individual molecules in the crystal field.



Fig- S

Fluorescence spectra of solid ammonium uranyl-

trie-carbonate at different temperatures. The

fine structure of the spectrum appears at low

temperatures and can be analyzed by computer
technique

Fig- 6

Decomposition of the 0,0 transition region of

the fluorescence spectrum of solid ammonium
uranyl-tris-carbonate by fitting Gaussian func-
tions. This method not only gives accurate transi-
tion energies, but also allows numerical values

to be obtained for the integral intensity, which
is proportional to the transition probability
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A low-temperature, high-resolution digital experimental
technique developed at the laboratory permits the energies of elec-
tronic transitions to be measured to a very high accuracy. The accu-
rate data provide useful parameters for quantum chemical calculations.
The spectra of the derivatives of various benzene substituents (mono-,
di-, tri-substituted - OH, -F, -Cl, -NH2 and -CO -) were studied and
a Pariser-Parr-Popple R-variation method was worked out in order to
determine the basic set of parameters necessary for the calculation
of spectral transition energies to the accuracy of conventional ab-
sorption spectroscopy (+ 2 nm) . The spectra generated by computer
from the calculated parameters show, however, that the method is
unsatisfactory for intensity predictions.

The low-temperature electron spectra of (3-carotene, y-carotene
and lycopene were measured as part of an investigation on linearly
conjugated polyene systems. It was found that the formation of R-type
double bonds in the molecule leads to shifts in the relative poten-
tial curves of the ground and the excited states and in the half-
widths of frequency bands, thereby causing a change in the intensity
distribution of the vibronic states and blurring the fine structure.
At low temperatures the band-width decreases and the fine structure
becomes analysable, which allows the integral iIntensity to be evaluat-
ed numerically. The normal vibrational frequencies combining with the
electronic transitions are not appreciably affected by the R-double
bonding.

PUBLICATIONS

1. LANG, L., BARTECKI, A., HORVATH, G., SZOKE, J., VARSANYIl, G.:
Absorption spectra in the ultraviolet and visible region. Vol. 16
Akadémiai Kiad6é, Budapest and Academic Press, New York, 1971

2. LANG, L., BARTECKI, A., HORVATH, G., SZOKE, J., VARSANYI, G.:
Absorption spectra in the ultraviolet and visible region. Vol. 17.
Akadémiai Kiad6, Budapest and Academic Press, New York, 1971

3. KISS, A., SZOKE, J.: Pi-electron SCF MO calculations for mono-
substituted derivatives of benzene. Chem. Phys. Letters, 11y 52 (1971)

4. DUDAR, E., SzZOKE, J.: Computer generation of UV spectra. Proc. of CSI XVI
Heidelberg: Ed. K. Laqua, Hilger, London, 1971. p. 298

5. SzZOKE, J.: Digital spectroscopic laboratory and computerized spec-
trum library. Proc. of CSI XVl. Heidelberg; Ed. K. Laqua, Hilger,
London, 1971. p. 321
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ISOTOPE EFFECTS
H. Il1lyj G. Jakly, G. Janoeo, L. Matusa I. Nyari, 1. Opauezky

Differences in the thermodynamical behaviour of isotopic
compounds are under study at both experimental and theoretical
levels. The isotopic systems are produced by a gas chromatographic
method developed at this laboratory and the products are analyzed by
mass spectroscopy -

The vapour pressure isotope effect (VPIE) studies were con-
tinued to establish the relationship between VPIE and the structure
of the liquid or gas phase of the system under investigation. The
latest measurements covered the VPIE of aqueous salt solutions chosen
so that both the cation and anion effects can be determined.

Aqueous solutions of alkali and alkaline earth halogenides
were also measured, and it was found that the VPIE of the studied
solutions was always lower as compared with that of pure water at
the same temperature. This is an indication of the structure-breaker
nature of all ions. The extent of the destructive effect was found
to increase in the orders Li+ < Na+ < K+ <Cs+ and F <ClI <Br <1
(This study was carried out by Gy. Jakly at the Faculty of Chemistry
of the University of Tennessee, Knoxville, USA, under the leadership of
Prof. A. Van Hook).

The method developed here for the production and purifica-
tion of deuterium-labelled compounds now employs aCarlo Erba Fractovap
P gas chromatograph. Combined with mass spectrometric analysis,the
same set-up serves also for the determination of contaminants in indus-
trial products at different phases of their processing.

In the theoretical field, studies were made of the appli-
cability of the minimax approximation worked out for the calcula-
tion of the reduced partition function ratio of isotopic molecules
to prediction of the isotope effect on thermodynamic functions. The
approximation was first elaborated for the calculation of the dif-
ferences between the heat capacities of isotopic molecules. It was
found that in this case the minimax approximation yields far poorer
results than for the reduced partition function ratio. The approxima-
tion can be improved by narrowing the range covered by the approxima-
tion.

High-precision measurements of the 8o /0 ratio in rainfall
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were continued on the precipitations systematically sampled in Buda-
pest over the whole year. Evaluation of the measurements for the last
two years 1is expected to be carried out the coming year, in collabora-
tion with the International Atomic Energy Agency.

PUBLICATIONS

1. ILLY, H., JAKLI, Gy.: A simple gas chromatographic method for
normalizing 1°0 enriched water. J. Lab. Comp. 74 (1971)

2. NEMETH, G., GELLAI, B., JANCSO, G.: Application of the minimax
approximation to the reduced partition function of isotopic
molecules. J. Chem. Phys., 5£, 1701 (1971)

3. GELLAIl, B. , JANCSO, G.: Interpretation of the vapour pressure
isotope effect of H-S/DoS. Ber. Bunsenges.Phys. Chemie., 75,

156 (1971) *

4. KISS, 1., JAKLI, Gy., ILLY, H., JANCSO, G.: Isotope effect on vapour
pressure V. Effect of deuterium substitution of the vapour pressure
of methylamine, ethylamine and propylamine. KFKI-Report 71-68

5. GELLAI, B. , JANCSO, G.: Application of the minimax approximation to

the isotope effect on heat capacity of ideal gases. KFKI-Report
71-70

HOT ATOM CHEMISTRY

K.

Berer, A.G. Nagy, L. Vaeavos

Current investigations aim at the elucidation of the mechanisms
of reactions brought about by energetic atoms. The reactions of halogen
atoms formed in nuclear transformations in organic compounds were
studied.

The high-energy substitution reactions of nucleogenic halogen
atoms in meso- and rac-2,3-dichloro-butane diastereomers were inves-
tigated. It was found that high-energy halogen substitution takes
place with either the retention or the inversion of the original
configuration. The stereochemical effects of the halogen substitution
reactions of hot fluorine, chlorine and bromine atoms produced by
(n,y) and (n, 2n) reactions are appreciably influenced by the equ-
ilibrium concentration of the rotational isomers of the diastereomic
2,3-dichloro-butanes. The retention to inversion ratio can be varied
over a wide range by using solvents with different dielectric constants
and by varying the solvent concentrations to cause a shift in the
equilibrium concentration of the rotational isomers.
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The energetic halogen substitution yield varies approximately linearly with the binding

energy of the substituted halogen atom. Thin

indicates the formation of an activated complex
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The high-energy substitution reactions of BE from (n,2n) re-
action were studied in aromatic systems. In agreement with the results
obtained for hot chlorine, bromine and i1odine atoms studied at an
earlier stage of the investigations, it was found that:

a) the hot halogen substitution reaction yield depends
primarily on the binding energy of the substituted
halogen atom and not on the relative masses of the
colliding atoms (Fig- 7):

b) the isomer distribution in the products of hot hydrogen
substitution differs slightly from the statistical law,
in accordance with the aromatic orientation rule.

It can be inferred from the observations on the diastereomeric
and aromatic halogenides that substitution reactions in these systems
do not occur by a direct "knock-on"™ mechanism but through the forma-
tion of an activated complex.

These studies were carried out in part by L. Vasaros in
the Radiochemical Institute of the Kernforschungsanlage, Julich, GFR,
under the direction of Prof. G. Stoeklin.

PUBLICATIONS

1. BEREI, K., STOCKLIN, G.*: Reactions of nucleogenic halogen atoms in

liquid halobenzenes. Radiochim. Acta, 15, 39 (1971)

RADIATION AND ELECTRON CHEMISTRY

Fuies, M. Roder, R. Schiller, E. Zador

Current iInvestigations are concerned with the identification
of the elementary processes involved in radiation-induced chemical
transformations, the properties of the primary radiolytic products,
and the relationship between the observed phenomena and the proper-
ties of the irradiated liquids.

The radiolysis of aromatic hydrocarbon mixtures was Tfollowed
to establish the nature of the interactions between the different

Kernforschungsanlage, Jilich
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components of the mixtures. The radiation chemical yields of gases

in two-component mixtures of hexamethylbenzene with cyclohexane,
benzene or toluene irradiated with gamma rays were determined as a
function of the relative concentration of the components. The results
suggest that the effect on radiolysis observed at low hexamethylbenzene
concentrations can be attributed to an intermolecular energy transfer.

The nature of the negative charge carriers formed in nonpolar
organic systems is still a matter of controversy. Their diffusion is
similar to that of heavy ions, whereas their spectra and chemical be-
haviour suggest a structure simileir to that of solvated electrons in
dipoiar liquids. The behaviour of the negative charge carriers was
studied in hexane isomers, by photoinjecting electrons from a metal
surface into the liquids and measuring the interaction potential bet-
ween the excess electrons and the liquid. The interaction was found to
be weak, but in all cases attractive. According to present theory,
this should exclude the formation of localized electronic states,
although there is other experimental evidence to suggest the contrary.
It was shown that electron localization can be explained by a simple
refinement of the theory as due to a substantial polarizing effect of
electrons, from which it follows that electron localization in hydro-
carbons represents an intermediate case between the situations in
liquid rare gases, where localized electrons are formed exclusively
as a result of repulsive forces, and in dipolar liquids, where they
are formed preponderantly as a result of attractive forces.

The kinetics of radiolytic OH radicals as a function of tem-
perature were investigated in aqueous solutions by the technique of
competing scavengers in both normal and supercooled systems. The re-
duction of the OH rate constants was found to be accompanied in
each case by a decrease iIn the activation energy (Fig- 8). This finding
is In contradiction with the usual Kkinetic predictions and proves that
all OH reactions are diffusion-controlled processes, irrespective of
the magnitude of the rate constant. The latter is related to the dif-
fusivity through the Noyes formula.

A method for the catalytic decomposition of hydrogen peroxide
formed in the primary cooling circuit of the nuclear reactor was test-
ed. Calculations were made to predict the radiation chemical and elect-
rochemical behaviour of the coolant water after alkalinization with
ammonia.
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Fig. 8

Arrhenius representation of competing radiation chemical reactions:

K is the rate constant of the p-nitroso-dimethylaniline + OH reac-

tion, k£ that of the Br~ + OH(I), methanol + OH(lIl) and tartrate + OH

(111) reactions. The greater slopes of the lines in the upper region

indicate that the activation energy rises with iIncreasing reaction
rate constant

PUBLICATIONS
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2. RULES, 1., SCHILLER, R.: The radiation chemistry of supercooled water.
J. Phys. Chem., 75, 2997 (1971)
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TECHNICAL DEVELOPMENT

CRYSTAL GROWING
G. Csath, P. Farkas, M. Fodor, P. Gros, K. Kertész, B. Készéi,
F. Molnar, Z. Pok&a, A. Révész, J. Vandlik

A new crystal-growing equipment with programmed temperature
control was built in which monocrystals can be grown in a volume of
500 ml.
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MASS SPECTROMETRY

L.

Matus, 1. Nyari, 1. Opauszky

Measurements were started with the AEl MS-702R mass spectro-
meter, which is the first double-focused equipment with spark ion
source to be employed in Hungary. The spectrometer lends itself to
the determination of all elements of the periodic chart in the con-
centration range from 10~ to ﬂfg

MAGNETIC THIN LAYERS

E.

Kadar, J. Molnar, E. Szirmai

As a preliminary to work aimed at eventual production of
soft magnetic thin layers for wire memories and hard layers for mag-
netic disc memories, a number of reported experiments were reproduced.
The results already obtained with the electropolishing of aluminium
and beryllium bronzes and electroplating of cooper sheets and magnetic
layers are a promising start in this direction.

PUBLICATIONS

MOLNAR, J., MOLNAR, 1.: Elektroosazhdenie izotopov iridiya i platini,
svobodnikh ot nositielei. Acta Chim. Hung., £8, 237 (1971)

MOLNAR, J., MOLNAR, 1.: Elektroosazhdenie izotopov osmiya, svobodnikh
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Acta Chim. Hung., 68, 245 (1971)

MOLNAR, J., MOLNAR, 1.: Elektroosazhdenie izotopov volframa 1 reniya
svobodnikh ot nositielei. Acta Chim. Hung., 6&J, 23 (1971)

MOLNAR, J., MOLNAR, 1.: Elektroosazhdenie tantala, svobodnikh ot
nositielei. Acta Chim. Hung., £7, 15 (1971)

OPTICAL SPECTROSCOPY

J.

Sz6ke

Monochromators and a low-temperature optical cryostat appli-
cable in the range from room to liquid helium temperature were develop-
ed to expand the basic equipment of the laboratory. Some complete meas-
suring set-ups were assembled from the modules, partly for use in
on-line operated spectroscopic equipment, partly for special photo-

metric analysis. A high-resolution spectroluminometer developed as
part of this programme is illustrated in (Fig- 9).
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Figm 9

Spectroluminometer. The equipment
consists of two 1 m. plane grid
monochromators, a He cryostat
variable from room to liquid He
temperature, and interchangeable
sample chambers which enable one
to study all electron excitation
processes. The measuring system is
linked on-line to a TPA-type small
computer. The removable light
source 1is either a 450 W xenon or
a 500 W mercury vapour lamp

For evaluation of spectroscopic data a TPA small computer is
used to program the measurements and data preparation. Prepared data
are transferred to punched or magnetic tape for off-line evaluation
on the large ICT-1905 computer. After the elimination of noise, the
data block being processed is transformed by an interpolation proce-
dure to a data block with equidistant x-coordinates. The true spectrum
is then constructed in terms of the experimental instrument function
(through elimination of the distortion caused by deconvolution). The
spectra obtained are finally evaluated either analytically or spec-
troscopically .

CHEMICAL ANALYSIS
Vorsatz, B.

A carbon analyser was developed for the determination of the
carbon content of cast iron on industrial scale.

EXTERNAL RELATIONS

LECTURES BY VISITING SCIENTISTS

V._.D. Shantarovich (institute for Chemical Physics, Moscow)
Positronium Chemistry
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L.G. Christophorou

A. Hutton
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A. Van Hook

1.G. Csizmadia

1.P. Alimarin

Z. Herman

V. Cermak

W. Stiller
CONFERENCES

1. 3rd
1971

2. Radioanalytical

International Symposium on Radiation Chemistry,
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(institute for Geochemistry and Analytical
Chemistry, Moscow)
Activation Analysis of High-purity Substances

(University of Salford)
lon Binding of Penicillin by Hydrated Electrons

(Oak Ridge National Laboratory)
Interaction of Slow Electrons with Molecules

(institute FRAE, Bologna)
Conductivity Studies in Aqueous Solutions

(Centre d"Etudes de Recherches Nucléaires, Saclay)
Trace-contaminants of Pure Metals by Activations
Analysis

(university of Tennessee, Knoxville)
Isotope Effect on Virial Coefficients

(University of Toronto)

Quantum-chemical Methods in Biology

(Lomonosov State University, Moscow)
Radioanalytical Methods - Their Role in

Chemical Analysis

the

(institute for Physical Chemistry, Prague)

Kinematics of lon-molecule Reactions

(institute for Physical Chemistry, Prague)

Penning-ionization

(Zentralinstitut fir Isotopen und Strahlenforschung,

Leipzig)

Theory of Fast Chemical Reactions

Tihany, May,

Conference, Pécs, November, 1971
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STUDY TOURS

M. Ordogh Centro di Studi Nuclear! della

Casaccia CNEN, Iltaly 3 months
A. Csdke Joint Institute for Nuclear

Research, Dubna 3 months
L. Vasaros Kernforschungsanlage, Jilich 1 1/2 years
Gy. Jakly University of Tennessee, Knoxville 1 year
Agnes Nagy Brookhaven National Laboratory,

Upton 1 year
J. Vandlik Joint Institute for Nuclear Research,

Dubna 1/2 year
F. Molnar Joint Institute for Nuclear Research,

Dubna 2 years
Erika Zador Interuniversitair Reactor Instituut,

Delft, Netherlands 1 year

GUEST RESEARCHERS

N_N. Dogatkin Moscow 10 months

DISSERTATIONS FOR CANDIDATE®"S DEGREE

Klara Berei: Reactions of nucleogenic halogen atoms with aromatic

compounds.

G. Jancso : Vapour pressure isotope effects as interpreted in

terms of statistical thermodynamics.

Agnes Nagy : Effect of medium density on the measurement of

moisture by neutron scattering technique.
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REACTOR DEPARTMENT

The formation of the Reactor Department dates
back to the installation of the WW\RS research reactor,
which went critical in 1969 and has served ever since
not only as a base for the training of reactor engineer-
ing specialists and reactor physics research, but also
as a neutron source for solid state physics, neutron
physics and other research activities, as well as in
the production of radioisotopes and material tests. In
1967, the reactor was reconstructed, its power being
increased from the original 2 MWt to max. 5 MWt, along
with which came an extension of its fields of exploita-
tion.

Reactor physics research started on a subcri-
tical SR-1 assembly essentially at the same time as the
WWRS reactor began to operate. This first assembly was
followed by the water-moderated ZR-1 and ZR-2 critical
assemblies built with EK-10 fuel elements. The experiments
on these reactors permitted the investigators to acquire
the know-how requisite for the most important reactor
physical measurements and furnished a large number of
experimental data later used as a basis for the experimen-
tal checks of the subsequently elaborated reactor codes.
The experiments needed for the reconstruction of the WWRS
were carried out on the ZR-S critical assembly. A homo-
geneous, solid-polyethylene-moderated ZR-4, built iIn 1966
and 8till operating, lends itself particularly well to
reactor physical investigations, owing to its simplicity
and flexibility. The Department was in charge of the design,
installation and starting-up of a water-moderated, EK-10
fuel element training reactor for the Budapest Polytechni-
cal University. For the zero-power experimental studies
connected with this project a ZR-S critical assembly was
used. The latest member of this series of critical assem-



blies is the ZR-6 system, which is being built in COMECON
cooperation for experiments connected, with the development
of VVER-1000 pressurized-water nuclear power stations.
Simultaneously with the experimental work on this assembly
a reactor calculation model will be worked out.

The research program. concerning the thermo-
hydraulic behaviour of different reactor cores has now
turned away from the earlier concern with organic reac-
tors to concentrate on the problems of pressurized-water
nuclear power plants. Vith the support of the Ministry
for Heavy Industry, work on the development and construc-
tion of an experimental assembly of 2 MV heating power
has got under way.

The reactor physical experiments have entail-
ed continuous development of the reactor safety and in-
terlock logic systems and instrumentation ensuring the
safe operation of the successive critical systems. For
the ZR-1 and ZR-2 assemblies the logic control circuits
were built with the use of relays,and the instrumenta-
tion consisted of units employing electronic tubes. A
considerable advance was achieved with the logic system
for the ZR-4 by the incorporation of transistorized
logic block circuits: besides the fundamental safety and
interlock logics, the system incorporates additional
circuitry for automatic self-checking of its proper opera-
tion. These extremely reliable systems served as a star-
ting point for the development of the logic circuitry
for the Polytechnical University Training Reactor, complet-
ed in 1971, and for the safety and interlock system of
the ZR-6 now under construction.

The workshop of the Department was one of the
first in this country to appreciate and utilize the pos-
siblities of electron beam welding. Initially the technique
was applied for the solution of special laboratory prob-
lems, but the interest shown by industrial companies prompt-
ed further developmental work, the first fruit of which
was the ESH-21 model equipment (completed in 1966) intend-
ed in particular for instrument manufacturers. A second
model was put into operation in the Factory of Mechanical
Instruments. The development of the welding equipment is
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still continuing in the light of the experience gained
from its performance under industrial conditions.

For the design and building of the instruments
needed In reactor physics experiments an electronics
group was formed, which since 1968 has been continuing
its activities as the Measurement Automation Laboratory.
The mainly third-generation measuring chains employed in
reactor physical measurements were developed by this La-
boratory, later to be followed by d.c. chains, also for
reactor applications. These special-purpose equipments
led to the construction of the Korall A and Korall B
correlator models. Further special-purpose equipments
included an rpm-aontroller and phase stabilizer, and
various automated systems (NEDDA, EDINA, HELENA, reactor
physical measuring module etc.), which are at present
undergoing computerization.

The Health Physics Laboratory of the Insti-
tute is also managed by the Reactor Department. In the
period from 1960 to 1965 the main activities of this la-
boratory were devoted to the organization and implementa-
tion of the health physics measures iIn the working places
and their surroundings. A whole body counter built in
1964 still plays an important role in personal monitor-
ing. The health physics service continued its progress
in the years 1965-1970. The concentration of gamma emitters
in waste waters and the concentration of radioaerosols are
continuously monitored. The number of gamma dose-level
monitoring stations was increased and two new types of
the aerosol monitor family were developed. Incorporation
studies were extended to tritium measurements. The neutron
dosimetric group performed calculations of reactor spectra
which have passed through different shields.

Two types of measuring systems were developed
and built for the measurement of average neutron energy,
and the dose field around the WWRS reactor was mapped. A
semiconductor neutron detector was developed at the La-
boratory and at present experimental investigations on a
thermoluminescent dosimeter are iIn progress.
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RESULTS

ZR-6 PROJECT

L.

Gacsi, A. Gizella, Z. Gyimesi, Z. Szabo

The Institute was chosen to accommodate an international group
of researchers engaged in the study of reactor physical problems in
pressurized-water power reactors. The experimental assembly, the ZR-6
critical system, which lends itself to the investigation of different
reactor cores constructed from power plant fuel elements, is now at the
building stage.

A Five-year research programme has been devised by the repre-
sentatives of the participant countries in panel meetings.

A clay mock-up of the ZR-6 assembly is shown in Fig. 1.

Fig. 1
Clay mock-up of the ZR-6 critical assembly

REACTOR PHYSICS
Anna Bagyinszky, L. Bod, A. Fischer, J. Gado, I. Lux, A. Kondor,

G.

Kosaly, L. Meské, F. Szab6é, Z Szatmary, L. Tari, J. Valko,

P. Vertes, J. Vigassy

It has to be noted that reactor physics research on almost
every topic was carried out in close cooperation with the Institute
for Physico-Energetics, Obninsk and the Kurchatov Institute, Moscow
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Reactor statical calculations continued with further work on
the code system, the so-called reactor physical model. The three codes,
THERMOS, RIFF RAFF and GRACE, written earlier for neutron spectrum
calculations were subjected to experimental tests by the use of own
and reported data. Efforts were made to reduce their running times. This
could be best achieved for the most frequently used criticality code
SISYPHUS. New codes completed during the year are RAM, for control
rod calculations, and RJG2, which solves the space-dependent slowing-
down equation. Experimental check of these codes is still in progress.
The library of group constants needed for the calculations with these

codes was updated with cross-section compilations supplied by the
1.A_E_A.

The elaboration of biological shielding computation methods
was started. Calculations with the use of the reactor physical model
were performed in connection with the training reactor project of the
Polytechnical University, Budapest and the safety report for the ZR-6
In Fig. 2 the measured flux distribution of the training reactor is

rn i 1
0 20 20 60

&

100 (cm)

--— RSV1 computation
— RSV1 corrected computation._
measurement by foilactivat ion

Fig. 2

Comparieon of measured and calculated flux distributions in the Train-
ing Reactor of the Budapest Polytechnical University



124

compared with that calculated by the codes. Even with this rather
complicated geometry the curves show an excellent agreement.

For the experimental determination of neutron spectrum the
RFSP code was worked out +to unfold the neutron spectrum from foil
activities. The method is well applicable over the entire range of
energies except in the resonance region (1 eV - 1 keV), where the
accuracy needs to be improved. To this end further investigations
are in progress.

In the field of reactor Kkinetics the pulsed neutron source
method for subcritical reactivity measurements was Investigated. The
extensively used Gozani and Sjo6strand methods were studied with a
new kind of analysis, and some, as yet little known, basic problems
were pointed out. For the evaluation of the problematical effects,
detailed numerical tests were performed using the WIGLE space-time
dependent diffusion code. In addition, methods were developed which
are more laborious than the above procedures but suppress many of
their errors. The verification of the numerical and theoretical
results is now in progress on the ZR-4 critical assemply, shown in
Fig. 3.

So far reactor kinetics
has been used in the sense 'forced
kinetics",that is,conditions under
which the steady operation is inter-
rupted, the reactor is forced to a
time-dependent behaviour, and the
parameters of interest are evaluat-
ed from the measured time dependence.
However, as characteristic of the
reactor as the forced time-dependent
states is the fluctuation of neutron
density, an "unforced" kinetic phe-
nomenon. Measurement of such fluctua-
tions without perturbation of steady-
state operation yields parameter
values which are as useful as those
obtained from the time behaviour.

3 Reactor noise studies have a
long tradition in the Institute. The

Fig-

The ZR-4 critical assembly
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earlier investigations of zero-
power reactor noise have now given
way to the studies of power reac-
tor noise. New theoretical expres-
sions were derived for the fluctua-
tions due to mechanical vibrations
caused by turbulent flow of the
coolant. The technique of noise
spectrum measurements was improv-
ed. A noise spectrum recorded with

Fig- 4 _ _ , .
} i} this new technique is shown in
A typical noise spectrum of the WWR-S -
reactor Fig. 4.
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THERMOHYDRAULICS

L.M. Kovacs, L. Maréti, 1.G. Mathe, L. Szabados, 1. Téth, A. Torok,
P. Windberg

The installation and safe and economic operation of the plan-
ned Hungarian power reactor require the establishment of a suitable
scientific base. As a contribution to this, a research program was
started in 1969 for the thermohydraulic investigation of WWER-type
reactors. The objectives of this program include the development of
thermohydraulic theory to gain a better understanding of two-phase
flow and critical heat flux phenomena, the construction of a computer
model of the reactor, with special regard to the operational problems
of power reactors, and experimental investigation of the reactor core
on a set-up operating at 160 ata pressure and 2 MWt power.

In 1971 these activities were centred mainly on the design of
equipment needed for the research program. An up-to-date data-collec-
ting system which should permit computer evaluation of measured data
was developed for work iIn conjunction with the experimental set-up.

Preliminary work was carried out with the aim to obtain data
for the hydraulic and mechanical design of test sections for fuel as-
semblies .

A set of numerical experiments was carried out with WWER-440
data in order to improve the computer model of the reactor. The results
of the calculations are in reasonable agreement with the actual para-
meters of the power plant.

REACTOR AUTOMATION
L. Boltok, A. Kovacs, G. Sandor

Taking advantage of the Institute®s engagement in computer
production, research in this section has been devoted since 1969 to
the application of computers in the automatic control and safety sys-
tems of the reactor. The main objective is to study the possibilities
of ensuring safe operation under a wide range of operational conditions.
As First step, attention was given to elaboration of procedures and
algorithms with which the computer can handle optimally the problems
occurring iIn reactor operation. If the operational conditions show a
departure from normal, the computer will be able to trace the cause
of the anomaly and call such algorithms as are required to re-set the
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reactor to the power allowed by the safety requirements. The mathema-
tical models used for the elaboration of the algorithms take account

of the actual operational limits of the reactor and solve such simplifi-
ed and interconnected partial problems which together will enable rapid
and reliable control of the power plant.

The potential hazards and the complicated nature of the opera-
tion of a nuclear power plant necessitate experimental investigation
of the control algorithms. For these experiments a hybrid computer
combining MEDA 80 T analog computer (ARITMA, Czechoslovakia) and one
of the Institute®s sK memory TPA computer was built in 1971 in coopera-
tion with the Electronics Department. The two computers are coupled
by an interface system allowing bi-directional analog and digital in-
formation transfer.

RAD10INCORPORATION
A. Andrasi, Eva Beleznay, J. Bir6, 1. Fehér, Gabriella Szende

Within the scope of a silicosis research program the excre-
tion of labelled quartz from rats was measured with a high-sensiti-
vity whole body counter designed for small animals. These measurements
have proved that radiotracer technique is well suited to the quanti-
tative determination of the quartz burden and is useful for study of
the relationship between exposure to quartz dust and the resulting
silicosis.

Radiotoxicological investigations were carried out on rats.
The special whole body counter was used to study the enhancing effects
of external gamma irradiation on the biological half-life of 8§Sr and
the effect of some inhibitors in reducing 83Sr uptake.

The metabolic breakdown of the 58Co—DTPA complex iIn rats was
studied. The experiments have shown that the labelled material is suit-
able for human experiments.

Routine analysis of tritium in the urine of persons working
near neutron generators was considerably facilitated by the TRI-CARB
liquid scintillator spectrometer introduced this year. The combustion
time of the wipe tests was reduced by a factor of 20 by using a fast
burner developed at the laboratory. A personal sampler built for the
determination of aerosol tritium concentrations has also proved to
work well for the assay of lead concentration in the air. A measur-
ing equipment with ionization chamber was developed for measurement
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of the number and energy distribution of beta particles emitted from
the surface of tritium targets.

PUBLICATIONS

1.

FEHER, 1., ANDRASI, A.: Computer data processing for a whole-body
counter. KFKI-Report 71-64

NEUTRON DOSIMETRY AND THE "INTERCOSMOS' PROGRAM

L.

Kobtinger, S. Makra, B. Szab6é, P.F. Szab6, P. Zarand

The spectra of the WWRS reactor neutrons after passage through
aluminium, beryllium and iron shields were calculated. Neutron spectra
were also calculated for water, polyethylene, concrete and iron shields
for monoenergetic incoming neutrons. The calculated spectra were used
for the evaluation of dose-meter readings. The calculations have shown
that it would be useful to introduce an 'albedo” personal neutron dosi-
meter covering the range from thermal energies to lo keV. Participation
in the Oak Ridge meeting on the intercomparison of nuclear accident
dosimeters, organized by the I1AEA, proved to be highly stimulating
for the development of these dosimeters.

Dosimetric studies of the 10/K biological irradiation facility
of the reactor were furthered by the introduction of computer evalua-
tion of the doses. The threshold neutron detector data are compared
with the calculated spectrum by a computer fit. The variations of the
dose rate with burn-up and re-fuelling of the core were studied. A
double ionization chamber set-up was built for the measurement of neut-
ron and gamma dose rates.

Within the frame of the INTERCOSMOS program an integrated
circuit reader for TLD evaluation was constructed. A Monte Carlo prog-
ram was written for the determination of doses absorbed by Snyder-type
homogeneous and inhomogeneous phantoms irradiated by gamma radiation
from an external source. The program was used for the evaluation of
dose burdens from diagnostical X-ray examinations.

PUBLICATIONS

1.

MAKRA, S., ZARAND, P.: Construction and dosimetry of biological irra-
diation facilities of light-water moderated reactors. KFKI-Report 71-74
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2. KOBLINGER, L.: Two codes for calculation of dose distribution in
human phantoms irradiated by external photon sources. KFKI-Report
71-12

3. MAKRA, S., BEKES, E. : Calculation of dose fractions of slow, inter-
mediate and fast neutrons behind different shields, as well as readings
of selected dosimeters. I1AEA, Vienna, 425 (1971)

4. ZARAND, P., MAKRA, S., SANTHA, A.: Dosimetry for a biological irradia-
tion facility at a thermal reactor. Phys. Med. Biol., 16, 479 (1971)

5. MAKRA, S.: Calculation of neutron dosimeter readings for different
spectra. Radiation Dosimetry Vol. 2, pp 281-289, Proc. Int. Summer
School on Rad. Prot., Cavtat, Boris Kidrich Inst. Beograd (1971)

BIOLOGICAL DOSIMETRY
Irma Laboda

The haematological changes induced by irradiation were inves-
tigated. A semi-automatic blood corpuscle counter was built for use
in studies of the variation of binuclear lymphocyte counts with absorbed
dose. Collection of data on the dose dependence of the counts is now in
progress.

Investigations of the relationship between the dose absorbed
by the human organism and leukocyte alkaline phosphatase activity have
shown that chronic exposure to low doses of radiation leads to a defi-
nite reduction in the enzyme activity.

TECHNICAL DEVELOPMENT

REACTOR OPERATION MAINTENANCE

S. Balogh, R. Csikdé, L. Frankl, T. Fust6s, L. Goda, Z. Honti,

S. Horanyi, G. Muoskai, A. Nemeth, D. Pallagi, M. Toth, L. Varkonyi,
G. Vizdos

The WWRSM reactor was operated this year for 3,396 hours at
an average power of 4 MWt. During this period approximately 1,000 ir-
radiations were carried out over 90,000 container-hours. The horizont-
al channels serving for sojLid state physics, nuclear physics and biolog-
ical experiments operated for about 10,000 hours. For neutron activa-
tion analysis 2.oo00 irradiations were carried out in the channels uti-
lized by the pneumatic system.

In addition to the routine operational and maintenance tasks,
work of a research and development nature has been carried out on:
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- fuel element failures

- technological reactor noise

- gamma radiation tolerance of filament optics

- break resistance of irradiated steel samples

- regeneration of the worn-out secondary cooling circuit

The workshop contributed to the installation of the Polytech-
nical University"s training reactor by carrying out the operational
test and making the reactor critical. The assemblage on the site began
on the 1st of February, 1971.

A pneumatic system for the reactor was also delivered to the
University, on-site work started in December of last year. The main
parts (ball valves, dispatcher-receiver station, switch points and the
core segments) were built by the Technical Department of the Institute,
while this laboratory saw to the assemblage and the development and
mounting of the complete electronic equipment.

PUBLICATION

PALLAGI, D., HORANYIl, S.: Power reactor noise studies using a polarity
correlator. KFKI-Report 71-31

RADIATION PROTECTION SERVICE AND ENVIRONMENT MONITORING

Bollaj 1. Erdélyvari, L. Molnar

To improve the environmental monitoring within the Institute
new cables were laid to link four new detectors to the net of gamma
dose rate monitors, while modification of the equipment monitoring
the beta concentration of the waste water was started. Seven radia-
tion protection measures were revised during the year. A novel four-
channel linear ratemeter was developed to improve the monitoring
instrumentation.

PUBLICATION

1. MOLNAR, L.: Continuous measurement of the activity concentration of

radioiodine in air. KFKI-Report 71-13
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REACTOR INSTRUMENTATION
Gy. Kozmann, Gy. Messing

The following instruments were built:

(O A complete set of reliable and up-to-date units for pulse-measur-
ing chains (preamplifiers, amplifiers, discriminators, ratemeters

etc.).

(@) Models of a 3.5 kV and 1,000 V high voltage power supplies for use
within the Institute.

D.C. INSTRUMENTS
Gy. Kozmann, Gy. Somogyi

A "Lin-Log picoammeter'™ was developed for special reactor
requirements. The '"Femtoammeter' constructed here (Fig. 5) is thought
to be one of the best of its kind, with sensitivity of 10 15 A, a zero
point stability of 0.5%/week and TTL level outputs in analog (+1V,

-1 V) and BCD code forms. It has proved to be highly useful in radia-
tion protection, for the analysis of fission products as well as in
other fields, and was found to be suitable for serial production.

The Femtoammeter developed by the Measurement Automatios Laboratory
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REACTOR PHYSICAL MEASURING SYSTEMS

Oy.

Oy.

Messing

The pulse-measuring chains for the Polytechnical University"s
training reactor were put into operation and are performing highly
satisfactorily. The d.c. current and pulse chain measuring systems
for the ZR-e assembly were developed and substantial progress was made
inthe assemblage. Under Soviet-Hungarian cooperation, a 40-channel
pulse chain designed here was mounted in Dubna.

STOCHASTIC MEASURING TECHNIQUES

Kozmann, P. Pellionisz, F. Szlavik

The development of stochastic measuring techniques and equip-
ment carried out under an IAEA contract has this year produced

(1) A new technique for magnetic neutron diffraction analysis by
means of stochastic spin modulation

(2) A classical stochastic and a double stochastic chopper system
for the separation of elastic from inelastic neutron scattering.

A new technique was adopted for the stochastic neutron
scattering measurement by chopper at the Dubna pulsed reactor. The
accuracy of the stochastic time-of-flight technique was improved by
a spectrum-filtering method which removes the high-intensity peaks
from the time-of-flight spectra.

Development efforts are now centred on a new procedure which
should enable on-line computer analysis of changes in the stationarity
of stochastic processes. This so-called Kolmogorov-Smirnov detector
provides rapid information on certain changes of the observed proces-
ses and iIs expected to be useful for the early identification of im-
minent reactor failures.

PUBLICATIONS
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Present status and perspectives of the ltalian
Nuclear Energy Programme
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Reactor thermohydraulics research and fuel element

development within the CNEN plutonium programme

Ch. Reiche (Zentralinstitut fur Kernforschung, Rossendorf)
Codes and methods of reactor calculations

CONFERENCES

Panel meeting on the research program concerning the ZR-e critical
assembly. Budapest, 17-23 August, 1971.

STUDY TOURS

I. Palmai Joint Institute for Nuclear
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L. Turi Danish Atomic Energy Commission

Research Establishment, Risiy 1 year
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ELECTRONICS DEPARTMENT

The Electronics Department Das one of the ear-
liest organizational units of the Institute. Its objec-
tive has always been to supply the electronic equipments
needed for physics experiments requiring special appa-
ratuses. This objective naturally takes in not only the
development of models, but also their reproduction to
adequately high standards. Thus the "manufacturing shop"
of the Department has always worked in close cooperation
with the research and development laboratory.

Each phase of the Departmentls history can be
most conveniently characterized by some type of instru-
ment or equipmenton which efforts were centred at the
time. In the early fifties, there were basic nuclear
instruments, such as amplifiers, pulse discriminators,
counters etc. A number of models developed at the Ins-
titute were subsequently adopted for routine production
on an industrial scale. The next stage can be called the
analyzer period. The development of multichannel analyz-
ers was commenced on the initiative of nuclear physicists.
The first model to be designed still incorporated elect-
ronic tubes, but it was soon replaced by bigger models
with more channels and of transistorized construction.The
development of the transistorized analyzers required con-
siderable efforts to overcome a number of design and
manufacturing problems. The model that evolved is not
only of a high technical standard but also has remarkable
versatility, with applications in a number of special
jobs (e.g- analysis of activation potentials in biological
experiments). Up to the late sixties, approximately 200
analyzers had been produced and are now in use iIn various
research establishments in Hungary and abroad.



The years dominated by the analyzer develop-
ment programme were followed by a period in which efforts
were concentrated on the elaboration of a comprehensive
data-processing system for the Institute. Several meas-
uring substations were set up. The "Reactor Substation™
serves four reactor channels at which pulse height anal-
ysis or time-of-flight measurements by conventional or
correlation techniques can be performed. A special sub-
station 1is destined for multiparametric neutron spectros-
copic measurements. Various spectroscopic data (optical,
mass and Mossbauer spectroscopy, NMR measurements) are
processed in the "Solid State Physics Substation™. The
"Accelerator Substation' handles measurements of pulse
height and the angular distributions of nuclear reac-
tion products. All of these substations are installed
around a computer centre to which the data can be trans-
ferred on telephone lines across the data transfer sys-
tem developed for this purpose in the Department.

An important unit of the data transfer system
is the TPA universal small computer, which since 1969
has been produced in small series for use in other es-
tablishments bothat home and abroad. This machine serves
for the on-line control of and data collection from phys-
ical experiments and can also be utilized as an independ-
ent small calculator. It operates with great reliability
and has a remarkably comprehensive software supply.

Apart from the activities connected with the
Institute’s research work, the Electronic Department is
routinely commissioned by other establishments to carry
out development work. These activitites are closely relat
ed to the national project concerned with the development
of digital data processing systems and small computers.
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RESULTS

SMALL COMPUTERS

J. Bagyinszki, F. Banki, J. Bogdany, L. Budai, K. Dady, K. Ebergényi,

T. Gergely, T. Gorbe, A Horvath, A. lvanyi, P. Karadi, E. Kiradly, K. Kocsis
E. Korenchy, K. Kovacs, E. Reé, l. Renyi, J. Rosta, E. Vas, M. Zsenei

The work on small computers is devoted to two main lines. First
the continued improvement of the TPA models. To the second generation
TPA-1001 transistorized machine a third generation version with intégrat
ed circuits has now been added. The dimensions and manufacturing costs
of the latest model have been considerably reduced as compared with the
earlier types, while the reliability and operation speed have been in-
creased. A host of technological problems had to be solved to make the
machine suitable for serial production.

The other line of activity is concerned with a new small com -
puter design. This new model, the TPA-70,is planned to be a fast operat-
ing type with a very efficient instruction system. The design principle
and the system of instructions have been already elaborated and now the
building of the hardware is in progress. In order that the design should
permit a favourable interplay of hardware and software, the work has to
be complex In nature, comprising theoretical investigations of machines
and systems, their mathematical analysis, application problems of pe-
ripheral equipments.

PUBLICATIONS
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MEASUREMENT AND DATA COLLECTION SUBSTATIONS

J.
K-

Birij M. Blasovszky, N. Buchmiller, G. Reznyikov, M. Sandorn L. Somlay,
Somlay, L. Szanyi, K. Tarnay, K. Ziegelmann

Expansion of the substation network has been continued and two
new stations were added this year: one built for multiparametric neutron
spectroscopy, the other to handle measurements made at the reconstruct-
ed accelerator (principally pulse height analysis and angular distribu-
tion data). A new feature of both substations is that in addition to
output data collection and preliminary processing some parameters can
be continuously monitored and, if necessary, corrected during the runs.
Thus, the TPA-1001 computer of the substation is able to intervene di-
rectly to set the measuring conditions to the optimum or to programmed
parameter values.

The most recent development efforts have been devoted to the
design of a variety of GAMAC compatible real-time peripherals to match

Data processing substation installed close to the reactor
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the third generation machine. These peripheral modules will be suitable
for assembly as data collector or process controller set-ups.

PUBLICATIONS

1. REZNYIKOV, G. , TARNAY, K.: Bystrjy amplitudno-tziffrovoy preobrazovatel
s visokoy razreshayushtshei sposobnostyu.PTE, 1971. No.2. p. 103

2. TARNAY, K., REZNYIKOV, G.: Simulation of analog-digital conversion by
the computer ICT 1905. Proc. of the JUREMA, 1971, p. 87

REMOTE DATA PROCESSING
Gy. Ambrézy, L. Blirger, E. Hamza, A. javor, Sz. Konye, T. Razga, J. Sulyan,
E. Vegh

Last year"s activities were
devoted partly to the production of
some new equipments, partly to the
execution of system technological
experiments. The former work led to
the development for the TPA-1001 and
TPA/1 small computers of a data trans-
fer interface and a multiplexor with
eight teletype/telex inputs. These
equipments were used in the construc-
tion for demonstration and experimen-
tal purposes of a mini time-sharing sys-
tem with eight telex inputs. The AHM
1200 equipment for data transfer by
telephone lines developed in preceding
years was modified to comply to the
standardized computer system of the
COMECON countries. The work on simula-
tion of data transmission networks
continued with the development of new,
more general simulation methods and
procedures, useful primarily in the
design of digital computer systems.

Fig. 2
Equipment for digital data transfer
by telephone line
PUBLICATIONS
1. VEGH, E.: A simple recurrent code for time division multiplexing of

numerous telex channels. Proc. XVIII. Rassegna Internazionale Elettronica
e Nucleare. Roma, 1971. p. 459
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2. JAVOR, A., CSAKANY, A: Some achievements in the investigation of data
transmission networks by using a flexible simulation system. Proc.
XVIII. Rassegna Internazionale Elettronica e Nucleare. Roma, 1971,

p- 329

MAN-MACHINE INTERACTION
R. Alpar, L. Sandor, L.T. Sandor, F. Tor6é, E. Vadéez, F. Vajda

New equipments and methods to facilitate the direct interaction
between the computer and the operator utilizing the machine are being
investigated. Study of the application and design of graphical tools
resulted in the development of an interface which links the 1010B-type
small computer directly to a high-capacity raster type alphanumeric display
Another interface connects the TPA/1 computer to a positioning sphere,
an alphanumeric and functional keyboard and a graphical data input table.
Much research on the system technological problems has gone into the
design of these devices.

Fig- 3

Alphanumeric display interfaced with small computer
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PUBLICATIONS

1. TORe, F., VAIDA, F.: A simple display system utilizing TV techniques.
Proc. XVIIl. Rassegnha Internazionale Elettronica e Nucleare. Roma, 1971,
p- 255

MEMORY SYSTEMS
J. Kantor, Z Nyitrai, E. Papai

Work on this topic is aimed in the first place at the development
of RAM-type ferrite cores for small computers and data collector equip-
ments. A 1,2 ysec cycle time memory for the TPA/l computer, a 1 usee
cycle time memory for the Joint Institute for Nuclear Research, Dubna,
and various memory testing instruments were produced during the year.

LARGE MAGNETIC PERIPHERIES
K. Bein, I. Kbévari, Z. Simon, G. Vas

This group is working on the adaptation of magnetic tape record-
ers to digital computer systems, preparation of optimum test programs,
determination of the mechanical and electronical parameters of interface
electronics. During the year, an incremental magnetic tape recorder was
connected to the TPA-1001 machine of one of the measuring substations,
and investigations of the off-line application possibilities of similar
magnetic tape stores were begun. Within the scope of a cooperative agree-
ment with the German Democratic Republic, a process for controlling small
computers with a magnetic tape memory, and in cooperation with the Dubna
Institute, the interfacing of the TPA-1001 to a large computer were stud-
ied. The application of magnetic disc memories was also a subject of
some investigations.

TECHNOLOGICAL AND DESIGN PROBLEMS

G. Binder, E. Gail, A. Hartai, J. Mikulajcsik, V. Szabd, K. Tobias,
N. Tor6, J. Zsemberi

The production of small computers and complex digital equipments
in small series requires a considerable technological background. An
important contribution to this is the semi-automatic chemical coppering
line and an optical hole-checking equipment. A chemical plating process
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for protection against corrosion was also successfully developed. Design
work resulted in the construction of a display control rod and a signal-

ling sphere of novel type.
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COMPUTING TECHNIQUES DEPARTMENT

On the national scale the Institute has something
of a tradition in the computer field. The second computer
in the country, a URAL-I from the USSR, was installed in
the Institute in 1960. The importance of computers was
thus early recognized and extensively exploited in re-
search activities.

The Computing Techniques Department was formed
in 1959 for the handling of the bulkier mathematical tasks
thrown up iIn experimental work and for the research of
computer methods and techniques.

The problems handled in the Institute soon out-
grew the capacity and performance of the URAL 1 machine.
This had been operating for about five years when it was
replaced by an ICT 1905 computer whose capacity is such
that in about one day it is capable of handling all the
calculations that had been dealt with by the URAL-I.
Nevertheless, the URAL-1 had its merits in introducing
the Institute3s research staff to and familiarizing them
with computing techniques .

The ICT 1905, at that time the computer with the
highest performance in our country, started to operate in
September 1966. The central processor and slow peripherals
Were expanded in 1967 by the addition of six magnetic tape
units.

The TPA-1001 small computer, developed at the
Institute, has been operating in the department since 1969
in combination with a paper tape reader and punch, a mag-
netic tape unit and a graph plotter. In 1970 the hardware
and software needed for the on-line connection of the
small computer to the ICT 1905 central processor were
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completed, and the work of the computer centre is now or-
ganized on this dual computer system basis.

The configuration of the central computer system
as It stands at present is shown by Fig. 1.

PLOTTER

Fig. 1

The configuration of the central computer system
ICT 1905

Core store: 32,768 word (24 bits/word)

6 magnetic tape units

2 paper tape readers

2 paper tape punches

1 line printer

1 card reader

1 console typewriter

operational speed about 100,000 operations/sea

TPA 1001

Core store: 4,096 words (12 bits/word)
1 magnetic tape unit
1 paper tape reader



1 paper tape punch
1 graph plotter
1 teletype unit

RESULTS

The Department is first and foremost concerned with ensuring
the efficient technical and software running of the computer centre of
the Institute. The remaining capacity of the Department is taken up by
participation in the Computer Centre Development Programme and the high-
priority research programme on "Application of Computing Techniques"™ of
the Hungarian Academy of Sciences.

Accordingly, activities can be grouped as follows:

a) technical and software operation of the computers in the
computer centre

b) application of computing methods

c) development of software, designing of computer program
systems.

TECHNICAL OPERATION OF THE COMPUTER CENTRE
K. Banati, T. Benko3 Lili Major

The efficient and satisfactory running of the ICT 1905 and
TPA-1001 computers naturally requires adequate preventive maintenance,
and periodical overhaul and repair work. Simultaneously, new accessories
for improving the machines ” performance are developed or adapted and
put into operation.

The two computers operate continuously. In the first lo months
of 1971 the efficiency of the full ICT 1905 configuration was 92.18%,
that of the central processor itself 99.36%. It has to be noted that
operating at this efficiency entails relatively much more work with the
now five years old computer than was needed a few years ago.

SOFTWARE OPERATION OF THE COMPUTER CENTRE
Maria lvanyos, Erika Lovasul. Mez8, Margit Vizi

The organization of work on the dual computer system is helped
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UPDATED SOURCE SOURCE PROGRAMS
PROGRAM FILE TO BE PROCESSED

Figm 2

The Y Bateh-operating system
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by a Y- operating system designed and developed in the Department. This
system controls amendment , compilation and running of ALGOL and FORTRAN
programs during their debugging and testing. The programs handled by the
Y system are stored on magnetic tape in source language; these are re-
ferred to as the set of source language programs. Since the programs
stored on magnetic tape can be processed efficiently only consecutively,
in the order of their storage, the Y system works in the so-called
"batch"™ mode; that is the programs are not subjected separately to the
above three phases of the operation, but they are first successively
amended, as required, then compiled and finally transferred to magnetic
tape, from which they are successively loaded into the computer for a
test run (Fig- 2).

The Y-system, then, consists of the following three modules:

1. Editor Module (YKA 1)

This module stores, edits and prepares source programs for
compilation. The set of ALGOL and FORTRAN programs is stored on magnetic
tape in source form.

The Editor can execute the following tasks:

- Insertion of a new program into the source file.

- Amendment of a program in the source Tfile.

- Deletion of a program from the source file.

- Punching a copy of a source program onto paper tape.
- Preparation of a program for compilation.

The amendment phase takes place on the ICT computer, but the
preliminary work, which requires a number of slow peripheral transfers
and operator intervention, is performed by the TPA small computer.

2. Module Controlling Batch Compilation (YFRD)

This module controls batch compilation of the ALGOL and FORTRAN
programs stored in the source file by the appropriate compiler program.
As no intervention by the human operator is required, compilation time
is reduced considerably. Compilation takes place according to the so-
called "Program Description” specified by the programmer. The YFRD
program sends successfully compiled programs in binary form to a magne-
tic tape file.
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3. Module Controlling Batch Processing (YFUT)

YFUT controls test runs of the batch of successfully compiled
programs stored on magnetic tape. It loads these programs successively
into core store and reduces the time loss incurred by the deletion and
loading of programs. The program seldom requires human intervention,
since it performs the majority of the machine operator®s activities.

The extension of the Y-operating system to the ICT-TPA dual
system should result in a more efficient utilization of the ICT 1905
machine, as all the slow peripheral transfers and nearly all operations
requiring the intervention of human operators will in future be perform-
ed by the TPA. The first phase of the extended Y-system (which affects
most of the slow peripheral transfers and operator interventions) has
already been tested, and it was found that the TPA can reduce ICT run-
ning time for this by about 40%.

Another possibility realizable with the ICT-TPA dual system is
the input of data to the TPA for preprocessing before direct transfer to
the ICT central processor. Several programs, suitable for different input
and output data structures, were prepared for this procedure. Data input
to the TPA can be arranged from either punched tape or a MAGDA NZ 607
model magnetic tape recorder.

The two-computer system was also utilized as a data bank during
the testing and demonstration of the KFKI TIME SHARING NETWORK system
developed by the Electronics Department.

MATHEMATICAL AND NUMERICAL METHODS, INFORMATION THEORY
Borbala Gellai, Ce. Heged(is, Gy. Kotél, Katalin Kulcsar, Anna Lee,
Katalin Marton, Magda Zimanyi

The efforts in this field are centred mainly on numerical methods
for the solution of mathematical problems arising in the physical research
carried out at the Institute. During the year subroutines were worked out
for the Program Library for the following calculations: numerical calcula-
tion of spherical Bessel, Hankel and Neumann functions, determination of
roots and poles of complex functions, computation of generalized invers-
es of matrices, and numerical quadrature.

New methods for the construction of generalized inverses of
matrices and for the determination of the eigenvalues and eigenvectors
of complex matrices were suggested.
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Basic problems of information theory and measure theory are
being iInvestigated.

Source coding theorems were proved by generalizing the results
of Pinsker and Gallager for sources defined by fidelity criteria in
cases where these allow synchronization errors. It was shown that measur-

es defined on a lattice can be extended to the smallest a-lattice con-
taining that lattice, provided certain conditions are satisfied.

COMPUTER-BASED INFORMATION DISSEMINATION METHODS

J.

Horvath

To promote and facilitate the activities of researchers at the
Institute and at other scientific establishments in the country, the
Institute®s Library instigated computer storage and processing of biblio-
graphic data of journal articles, technical reports etc. The data stored
on magnetic tape are supplied by the Chemical Abstracts Services and
INSPEC (Information Service in Physics, Electrotechnology, Computers
and Control). A program package for the processing, searching and list-
ing of bibliographic data according to queries to the system was worked
out in the Department.

PROBLEM-ORIENTED PROGRAM PACKAGES

Ca.

Heged(s3 Katalin Kulcsar, L.D. Nagy, L. Poes

For the evaluation of multichannel analyser data obtained in
various physical measurements performed at the Institute, a uniform
program package was developed in cooperation with various Departments
concerned. The programs of this package execute data transfer to magne-
tic tape, correction of data, printout on line printer or plotting on
graph plotter, and the least squares fitting of linear combinations of
Gaussian curves for gamma spectra and of Lorentzian curves for Mdssbauer
spectra. The initial values for parameters used in curve fitting are
determined by the program package, by Routti®s method (from the second
derivatives) in the case of Gaussians, and by Fourier transformation,
through selection of an appropriate filter function, for Lorentzians. The
package is completed by an energy calibration program.
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SOFTWARE DEVELOPMENT

Ivina Gladkih, I. Horvath, Maria lvanyoe, Erika Lovas, Gy. Loos, 1. MezS,
M. Hagy, Eva Viszt, Magda Zimanyi

In order to keep up with current developments in software
methods, a study was made of macro-processors and list processor systems.
A simple macroprocessor suitable for the translation of application-ori-
ented languages was adapted for the ICT 1905 machine and tried out for
some translations. J. Weilzenbaum®s machine-independent Symmetric List
Processor (SLIP) was implemented on the CDC 3300 and the ICT 1905 com-
puters .

The brunt of software development work is at present devoted
to the implementation of a uniform software system for the French pa-
tented VIDEOTON lolo/B small computer produced by the VIDEOTON Factory
(Székesfehérvar, Hungary). The plans for a software package for this
computer, the VIDEOTON Data Oriented System (VIDOS), were worked out
in collaboration with the INFELOR Company. As it is intended that the
computer should have the widest possible range of applications, provi-
sion has to be made for not only business planning and data processing,
but also not too voluminous scientific and technical calculations, as
well as process control. In view of the special demands for educational
and data bank services, operation in time-sharing mode will also be ca-
tered for. The software system is now being developed on the basis of
this plan. A relocatable loader program and the ASA FORTRAN compiler
program are now nearing completion.

For the testing of VIDOS programs, a simulator program was
constructed which simulates the operation of the VT 1010/B machine on
the ICT 1905 computer. This program provides a variety of tests facili-
tating the detection of errors, and in addition can carry out the func-
tions of certain service programs (CHARGER LOADER, SORTI BINER, ASTROL)

PUBLICATION

1. MARTON KATALIN: Asymptotics of the e-entropy of discrete stationary
sources. /In Russian./ Probl. Pered. Inf_., 1, 3 (1971)
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TECHNICAL DEPARTMENT

In the years immediately following the foundation
of the Institute, construction of the necessary experiment-
al equipment called for no more than a few skilled techni-
cians in each laboratory. As research developed, however,
the need for ever larger and more sophisticated apparatuses
gradually became such that the capacity of the small special
workshops was quite inadequate to cope with the demands, a
situation which led to the creation of the Technical Depart-
ment lo years ago. While small technical staffs remained
in each research department to run,service and maintain
laboratory equipment, design engineers and a considerable
number of skilled workers were appointed to the Department
to attend to the major technical developmental work.

Besides the development and manufacture of the
increasingly complex assemblies required by the research
departments, the activities of the Technical Department
have branched out in the last five years to delivery to
other research or industrial establishments of complete
special laboratory outfits assembled from research tools
developed at the Institute. Two such types of laboratory
are now supplied: a Mossbauer Laboratory and a Laboratory
for Neutron Generator Activation Analysis.

The MoOssbauer Laboratories are built around the
NP 255-type Mossbauer Spectrometer with a source-driving
mechanism able to displace samples over a velocity range
of 0-20 cm/sec with less than 1/1000 instability during
runs of 10 to 12 hours. A disaus-shaped vacuum furnace
keeps the sample to 0.1 °C accuracy at any temperature
from 20° to 800 °C. The other units are a special support,
vacuum system, cryostats, detector holder and electronic
measuring system. Two such laboratories are in operation
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at this Institute, two in Czechoslovakia and one in the
United Arab Republic.

The central unit of Neutron Generator Activation
Analysis Laboratory, the NA2 type neutron generator, utiliz-
es *(d,n)4He reaction for the production of 14.7 MeV
energy neutrons. The maximum target current of 1 mA ensures
a neutron yield of 10N neutrons /sec ; the maximum acceler-
ator voltage is 120 kV. A twin-track pneumatic tube system
is provided for the simultaneous irradiation and measurement
of the sample and the reference standard. Samples up to a
maximum weight of SO grams can be transported at an average
velocity of 10 misée. The measuring unit is either a special
purpose equipment (e.g. for determination of oxygen in
steel an NK-214_A three-channel analogue setup) or a
universal type based on the NTA-S12 multichannel analyzer,
which 18 suitable for spectrum decomposition by digital
computer. The minimum detectable quantity varies from SO
to Z00 vg, depending on the elements being analyzed. Two
laboratories of this type are in operation at the Institute
and one each at the Dunaujvaros Steel Works, the Geophysical
Institute, the Joint Institute for Nuclear Research at Dubna
Apart from these, a total of seven NA-2 type neutron gene-
rators has been supplied by the Department: two each to
Hungary and Poland, and one each to the USSR, Czechoslovakia
and Brazil.

SOLID STATE PHYSICAL EQUIPMENTS
L. Muzsnay, I. Peter, E. Kiss, E. Serf, L. Varhalmi, B. Horvath, F. Csonka

Several instruments for neutron physical experiments were built
in 1971. One is a new fully automatic, electronically driven neutron dif-
fractometer adjustable to an accuracy of 0.01°. Synchronization of the
driving mechanism with the electronics was achieved by utilizing the
neutron beam from the reactor. Measurements above room temperature up
to 800 °C are made possible by a special vacuum furnace equipped with
a goniometer for single crystals.

A field homogeneity meter, movable in three directions, was
completed for use with the earlier built universal laboratory magnets.
A H— 3 forevacuum pump operating at a pumping rate of 3 m™/hour was
added to the set of pumps. The construction of power supplies and
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titanium pumps capable of operating at a rate of i1oo litres/sec has
greatly facilitated experiments requiring oil-free, pure vacuum.

The test model of an equipment for the preparation of wire
memories was built.

An outstanding result of the development work connected with
solid state investigations is the realization of a laboratory model of
a digital angular display unit having a scale division of 3600, accurate
to o .1°, which can display 6000 coded numbers per second.

CHEMICAL EQUIPMENTS

Horvath, J. Nemeth, I. Peter, E. Serf, J. Varadi, J. Varhalmi

For chemical research (optical spectroscopy) the prototype of
a spectroluminometer, a laser Raman monochromator *bench™ model and
a number of helium-filled sample coolers were built.

A new version of the Activation Analytical Laboratory was
assembled; this is equipped with the more advanced NA-3 type neutron
generator, a pneumatic "rabbit" system and a fully automated measuring
set-up. The laboratory will Ffirst be operated in Dubna before delivery
to Hanoi.

The NA-3 neutron generator is an improved version of the NA-2;
lifetimes of target and ion source are longer, reliability greater, and
handling is easier. With a maximum target current of 1 mA, neutron yield
as high as 1 0 n/sec can be achieved. The target lifetime is increased
by a factor of two by means of a titanium pump vacuum system.

NUCLEAR PHYSICS EQUIPMENT

L.

Hazkot6, B. Horvath, E. Kies, . Peter, M. Szalok

Reconstruction work on the EG-2R Van de Graaff generator is
continuing with the expansion of the target room. The magnet and the
ion-channels needed for this expansion were completed this year.

For nuclear physics experiments the most important equipment
built lately is a set of sorption pumps capable of producing a fore-
vacuei free from oil contamination down to pressures of 10 ~ mmHg.
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REACTOR RESEARCH EQUIPMENTS
B. Egri, 1. Bencze, L. Muzenay, J. Nemeth, V. Probald, R. Schmidt

Efforts last year centred on the construction and manufacture
of the mechanical and electronic parts for the ZR-e Critical Assembly;
the completion of this work is foreseen for 1972. A safety servo-mecha-
nism driving a 10 kg safety rod and the control console for the exper-
imental reactor were constructed. Emergency valves for the safety sys-
tem, developed in the German Democratic Republic, were also manufactur-
ed and tested.

Utilizing the experimental data obtained in the past year, a
high precision water level indicator was designhed which can measure
the water level iIn the reactor to an accuracy of 0.02 mm. The design
of eight other important components was completed. A cooling trap for
the 2 MW thermohydraulic reactor circuit was developed.

HEALTH PHYSICS EQUIPMENTS
J. MeBzarob

Improvements continued to be made to the whole body counter
operated at the Institute.

Plans have been drawn up for an aerosol generator to be operat-
ed in conjunction with an inhalation spectrometer. The generator is to
be built first in order to gain experience for the further development
work.

The aerosol sampler family was complemented with a stationary
sampler, a transportable unit and a measuring-sampling equipment. The
personal aerosol sampler was modified by some technical improvements.

This personal sampler has a sampling filter surface area of
4.9 cm and weighs 1 kg; it can be battery-operated continuously for
lo hours.

PHYSICO-OPTICAL EQUIPMENTS
L. Hazkotdé, A. Szulyovezky, L. varhalmi

The most important equipment completed this year is an Ultra-
vacuum evaporator (Fig- 1). After the 320 mm diameter vacuum chamber
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Ultravacuum Evaporator

has been frozen out with liquid nit-
rogen, the built-in oil diffusion
and titanium sublimation pumps can
produce a vacuum of 3 Xx 10_9 Torr

in two hours without heating, and

2 x 10 Torr after heating at

200 °C for 11 hours. An electron

gun for this apparatus will be comp-
leted in 1972.

The design study for an
atomic beam generator was completed
and the drawings and specifications
were prepared.

A power supply was built
which enables quick starting and
reliable operation of lasers.

MECHANICAL PARTS OF ELECTRONIC
EQUIPMENTS
R. Nagy

Analyzers with stored programs and mechanical units of the TPA
computers were supplied. On a recent demand six plane memories were pre-
pared. Each of these magnetic foil memory units can store 16 K bits (i.e.
approximately 250,000 bits of information). The position of the 250 mm
diameter foil is pneumatically controlled to an accuracy of 5-7 microns.
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LIBRARY AND PUBLISHING DEPARTMENT

The Central Library of the Institute was established in 1953.
It moved to its present building in 1960.

The Library aims to collect all the documentation pertinent
to the activities of the Institute, essentially in the fields of phys-
ics , but also in certain areas of chemistry, mathematics, electronics
and mechanics.

The stock of the Library consists of 40,000 books, 13,000
bound volumes of periodicals and nearly 40,000 reports.

Apart from a complete collection of the Hungarian literature,
the Library holds most of the publications of interest in the above
fields in English, Russian, German and French. The yearly average
increase in books runs to about 2,500 volumes. A weekly list is circul-
ated to inform the research laboratories of recent acquisitions.

The books are catalogued by alphabetical author and subject
indexes. A catalogue for book series and a special catalogue on con-
ference proceedings indexed according to the localities of the con-
ferences are also provided.

The stock of periodicals increases by about 1000 bound volumes
annually; 825 periodicals are currently subscribed to. For orientation
an alphabetical retrospective catalogue of the bound volumes is availa-
ble.

The yearly addition to the material of the report library runs
to about 4000 items, nearly all of them received on exchange from la-
boratories all over the world. The collection consists of scientific
reports, annual reports and dissertations. Retrieval is effected with
the help of cumulative computer-written catalogue. For quick informa-
tion about recent acquisitions a weekly list is issued for the readers.
During 1971 the Department has introduced two computer-based SDI services.



utilizing the magnetic-tape versions of Chemical Abstracts Condensates
and the INSPEC publications, respectively, in order to help the scient-

ific workers of the Institute to keep up with the current literature
in their specialist fields.

The Library has a reference room with handbooks and other

reference materials, and two reading rooms in which

the most recent books
and current issues of journals are shelved.

Fig- 1

Reading room

A well equipped photo-laboratory and photocopy service meet

the reprographical requirements.

tions with home and foreign special

The Library maintains extensive lending and® exchange connec-

libraries. The most important techni-
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cal and special libraries all over the world are included in the mail-
ing list of the Publishing Department.

The publishing activities of the Department started in 1953
with the edition of the periodical "KFKI Kdzlemények' (Communications
of the Central Research Institute for Physics). This periodical ceased
to appear on the 31st December, 1970-The activities of the Department
developed along with the growth of the Institute and at present edit-
ing, translating, typing, duplicating, printing and binding sections
are engaged in publication work. The Department publishes preprints,
numbered reports on the scientific activities of the Institute, con-
ference proceedings, catalogues of instruments, instruction manuals
and other mimeographed material.

Fig. 2

Part of the library’8 reference section
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MPEOVC/IOBUVE

B 3TOM rogy BrnepBble 3a BpeMsi CBOEI0 CYyLEeCTBOBaHUA LieHTpasibHbIi
MHCTUTYT (PU3NYECKUX UCC/efoBaHWii BbiMyckaeT a/ibMaHax, ocBellaiolyii Han6o-
nee BaxHble pesynbTaTbl, AOCTUTHYTble B MNpolwioM rofy. EcTecTBeHHo, 4To
aflbMaHax MOXeT cofepXaTb TOMbKO CBOAHYH WHAopMaLuio O AesiTeNlbHOCTU WH-
CTUTYTa B WCTEKLIEM rofy.

HayuHble pesynbTaTbl 6bUM ONyG/IMKOBAHbl HallMMM COTPYAHUKAMU B
COOTBETCTBYIOLIMX Hay4HbIX XypHanax. Mockofbky B a/lbMaHaxe 4acTo MpuBo-
OSTCA CCbUIKM Ha 3T paboThl, yuTaTeNb, WHTEPECcylLWMiics NoApo6HOCTAMMY,
MOXeT MNoJslyuYnTb 6osiee AeTaslbHyl0 MHGIopMauyio, NMpouYuTaB LMUTUPOBaHHbIE TpyAbl
AnbMaHax e npefocTaBfisieT HeobXoAuMble CBeAeHUs TEM, KTO XO4eT MonyYnTb
TONbKO o6llee NpeAcTaB/ieHMe O AEeATEe/bHOCTM LleHTpasibHOro MHCTUTYTA n3u-
yecknx uccrefoBaHuii.

B 1970-oM rogy WHCTUTYT OTMeYasl CBO [ABaduaTWIeTHWIA tobuneil.
MHe KaxeTcsi LenecoobpasHbiM OMyb6/MKoBaTb B 3TOM MEPBOM a/lbMaHaxe WCTO-
puyeckuin 0630p, NOABOAALMIA WUTOrM ABaguaTuneTHel AeATeNbHOCTU WUHCTUTY-
Ta, KOHEYHO, 6e3 CTpeM/neHusi K MNOJIHOTE, C LEfbl O3HAKOMJ/IEHWS C UCTOpU-
el Hallero MHCTUTYyTa M ero OpraHuM3auMOHHbIM OMbITOM BCEX TeX, KTO WHTepe-
cyeTcsa nNpowibiM LleHTpasbHOro MHCTUTYTa (hU3UYEeCKUX WCCNeAOoBaHW U BaxkHeN
UMM pesynbTaTtaMmy, AOCTUTHYTbIMKM UM 3a 20 ner.

PepakTtopbl aslbMaHaxa CTPEMUIUCH MO Mepe BO3MOXHOCTU W3M0XWUTb
0eATeNbHOCTb OTAENbHbIX Hay4HbIX ob6nacteli B TakoW popme, 4TOo6bI OHa 6Gblia
MOHATHON M MHTEPECHON Takke W TeM uMuamM, KOoTopble paboTalT B ApPYrux
o6nacTax uccnegoBaHuii.

LleHTpasibHbIlA MHCTUTYT PM3NYECKNX WUCCNEeAOBaHUIA SIBMSETCA CaMbiM
KpYMHbIM MCCMefoBaTeNlbCKUM WHCTUTYTOM CTpaHbl, B KOTOPOM MO CYyLUEeCTBY
OCYLLECTBNSIETCSA BbLINO/IHEHUE 4YeThbIPEX KPYMHbIX MCC/eAO0BaTEeNIbCKAX MPOrpamMm,
a WUMEHHO B 06nacTn uM3vMkM TBEPAOr0 Tesia, BbIYAC/UTENBHON TEXHUKU, anep-
HOl 3Heprun, GM3UKM YacTuy, W saepHoi um3vku., B Hawem WMHCTUTYTe npeg-
CTaBfieHbl MOYTKW BCE BUAbl UCCMEOBaTE/IbCKON AeATeNbHOCTM, B TOM uucne
dyHAaMeHTabHble W MpUKNagHble WCCNefoBaHus, a Takke MMeeT MecTo 3Kcne-



pPUMEHTaNbHOE MPOWU3BOACTBO WU3MEPUTESIbHLIX NPUGOPOB U CPeACcTB BblUMC/N-
TeNbHOW TeXHWKW. oAbl Tako MHOrOCTOPOHHel [AeATeNnbHOCTM WMHCTUTYTa 06-
neryawT TPyL KaxAoro uccregoBaTens M 3a04HOTIOATBEPXAAT Ty WUCTUHY,
UTO B OPraHM30BaHHbIX KOMMIEKCHbIM 06pPa3oM MHCTUTYTax M Hay4HbIX LEeHTpax
MMeloTcs ropasfo 6onee 6naronpuATHbIE YC/TOBUST ANS1 OCYLLECTBMEHUSI KPYMHbIX
nccnenoBaTeNibCknuX HauyuMHaHWiA.

Moo 3agady no HanucaHui npeaucriosus obneryaet TO 06CTOATENb-
CTBO, 4TO yHOMﬂHyTbIVI VICTOpI/ILIeCKVIﬁ o630p nomvewieH B CaMoM Hadasie abMa-
Haxa, B CBA3M C 4YeM 34eCb A MOry OrpaHmymTbCA /Wb HEKOTOPbIMWU O6LLMMM
3aMevyaHnAamMn.

LieHTpasibHbIi MHCTUTYT (OU3MUYECKUX WCCNeaoBaHuii paboTaeT B CU-
cTeMe BeHrepckoli Akafemuin Hayk, B CBA3M C 4YeM paboTa MHCTMTyTa Hanpas-
/fleHa Ha BbINOSIHEHWE 3afjad, onpefensieMblX YacTUYHO Akafgemuei, 4acTUYHO
APYrUMW opraHusauuMamu. Hapsgy c 3TUM WHCTUTYT o06nagaet O6LWMpHbIMA BO3-
MOXHOCTSIMM /11 NPOBEAEHNA Mo CO6CTBEHHOW MHMUMATMBE WCCNEAOBaHWn Tak-
Xe U B Takux 061acTax, A€ MOXHO PacCUMTbiBaTb Ha MOMy4YeHWE HOBbIX Hayu-
HbIX PEe3yNbTaToB. XOTA MHCTUTYT MOSydyaeT 3HAUUTENbHYI0 GHOMKETHY0 Cy6CH-
Ovio, B rocfnegHee BpeMsl B HEKOTOPbIX BakHbIX 06/1aCTsIX, Hanpumep, B BblUWC-
NUTENbLHOI TexXHWUKe Hanpas/fieHne uccrefoBaTefbCkoli AesTeNlbHOCT CTaniu
onpeaensiTb KOHTPakTHble pab6oTbl. ATO O3HaYaeT, 4TO Wcc/egoBaTesibckas
[esiTeNbHOCTb MHCTUTYTa, MOMAMO CBOEro K/AacCU4Yeckoro akafemMuyeckoro Xxa-
pakTepa, npuobpena Takke uepTbl, CBOICTBEHHble pab6oTe NPOWU3BOACTBEHHbIX
npeanpusiTUiA, NpUYeM COr/TaCHO HalleMy OMbITy 3TOT Ayan3M okasasl BecbMa
6naronpusaTHoe BO3AeliCTBME Ha 06e CTOPOHbI UccrefoBaTe/bCKoW AesTeNbHO-
CTU MHCTUTYTa. MOXHO yTBepXAaTb, 4YTO 3Ta cBoeo6GpasHas rubpuausauus uc-
cnefoBaTefibCKoil AesiTeNlbHOCTU B 3HauMTeslbHOW Mepe crnoco6CcTBoBasia OGHOB-
NEHVI0 MHCTUTYTa. [loXasnyil, MMEHHO B 3TOM 3ak/luyaeTcss NpuyMHa TCro, 4To
B OTHOLUEHMM HAalUero MHCTUTYTA OKasascsl HeAeilcTBUTE/bHbIM BecbMa OCTPOYM-
Hblii 3aKOH [MapKMHCOHA, COINacHO KOTOPOMY [ABafuaTU/IETHUE YUPEeXAEeHUs Ywe
HauMHalOT MATU nog ropy. [eiAcTBMTENbHO, TecHas CBS3b C MPakTUKOW NocTo-
AHHO NpeabsBAsieT K (PyHAAMEHTa/IbHbIM W NPUKIaAHbLIM UCCNEN0BaHNsSM HOBblE W
HOBble TpeboBaHUS, NOJ BO3[AENCTBMEM KOTOPbIX Hall MHCTWUTYT, Onupasicb Ha
CBOW OYeHb fAake CO3HATE/IbHO BbIpabOTaHHbI KOMMMEKCHbIA XapakTep, CHoBa
M CHOBA CO CBEXVMM CWMAMU MPUHUMAETCS 3a BbINO/IHEHWE BO3HMKAIOWMX TaKUM
06pasomM uccregoBaTeNbCkux 3agad.

BeHrepckue yueHble MOJSb3YHOTCA Xopolueli penyTauueii BO BCeM MUpe,
M MHE KaxXeTcsl, YTO 3TO OTHOCUTCS M K COTPYAHWKAM Halero UHctutyta. O
[06poii cnaBe Hawux COTPYAHWKOB CBMAETENbCTBYET TO, UYTO MHOIMX U3 HUX
NpurnawaT YnTath [A0KNaAbl HA MeXAyHapoAHbIX KOH(epeHUusiX, M36MpaloT B
peaKonnernn M3BeCTHbIX MEXAyHApPOAHbIX XYpHAasloB, HayuHble O6LIecTBa U PyKo-



BOZSILLME OpraHbl MeXAyHapoAHbLIX HayuHbIX OPraHu3auuil, UMTUPYIOT UX TPYAb,
a Takke TO 06CTOSITENILCTBO, UTO HaM 3apy6exHble KOJ/IerM OXOTHO Npuesxa-
0T Ha HallM HayuyHble MeponpuATMsl. Hapsigy ¢ 3TWM HalM COTPYAHWKM MOJb3Y-
lOTCS Takke U MpU3HAHMEM CBOMX COOTEUYECTBEHHMKOB, MOCKO/IbKY CBOMMM Ha-
YUHbIMW pe3yfibTaTamy OHU OKasbiBalT COAECTBME NpPOrpeccy Hallero o6LiecT-
Ba.

B 3akntoueHne st xoTesl 6bl NPeAsioXuTb anibMaHax fto6e3HOMy BHUMa-
HAD MHTEpEeCYOWUXCS ynTaTenein. Hagetocb, 4To, MepenucTaB ero, yutaTenu
nosflyyaT 6ofiee MNofHoe npeAacTaBfieHne o LIeHTpanbHOM WMHCTUTYTe DU3nYecknx
nccrnefoBaHuii, YeM OHU UMEeNW A0 CUX mop.



KPATKAA WCTOPWA LEHTPANIBHOTO WHCTUTYTA ®U3UYECKMX WCCAELOBAHNN

n. NAn
avpeKkTop WHcTuTyTa

BBEJEHWE

Ecn o6patuTbCa K COBbLITUSM mocnefgHnx 50 feT, MNOJIHOCTbI0 OYeBUf-
HbIM CTaHeT A/ Hac npaBoTa MHOrO pa3 BbICKA3aHHOIO YTBEPXAEHUS O TOM,
uTo (oM3MKa wurpana u urpaeT ocobyid posib B Hay4YHO-TEXHUYECKOW peBonoLum,
Nnpu3BaHHOI YCKOpUTbL pas3BuTUE obllecTBa. 3AeCb A0CTATOYHO COCMaTbCs Ha
0CBO6OXEHNEe TUTAHTCKO 3HEepPruun, CKPbLIBAKOLWENCS B aTOMHbIX fApax, WM yno-
MSIHYTb O PEBOJIIOLUMOHHLIX M3MEHEHUAX B 06/1acT COBPEeMeHHOl aBToOMaTWKu U
BbIYNC/INTENbHON TEXHWKU, BbLIPOCIUMX U3 pe3y/bTaToB WUcc/eAoBaHuii B 0611acTy
hn3nkn TBEpAoro Tena. MoXHO C MOJSIHOM NMpaBOTON yTBEpXAaTb, UTO OAUH U3
CaMblX BadKHbIX (PAKTOPOB HayYHO-TEXHWUECKOW PEeBO/OLMM COCTABASAOT OTKPbIThbiE
(pn3nKoli HOBble 3HAHUS U 3aKOHOMEPHOCTW, KOTOpble, KOHEYHO, MOTryT 6biTb UC-
Mo/b30BaHbl U CTAHOBATCSA HEMNoOCPeACTBEHHbIMU MPOU3BOAUTESLHBIMU CUMTaMK B
[esiTeNIbHOCTW, OPraHWM30BaHHOW [ANSi AOCTUXEHUS KaKoi-HWGyAb onpeaeneHHoi
uenu.

du3vka MMeeT elle OAHY OCOBGEHHOCTb, KOTOpas CBs3aHa C TeM, 4TO
husvka NpoHVKNA B UeMbil pag APYrux Hayk. B xumum dmsuueckass XuUMusi yxe
[AaBHO 3aBoeBasia NpaBO Ha CylLeCTBOBaHME KaK CyBepeHHas Hayka; B reosioruu
reogoM3nka LWMPOKO UCMONb3YeT TeopeTuyeckue U npakTuyeckue pesynbTaTtbl dw-
3MYeCKMX WCC/e0BaHW; COBPEMEHHYH 6GMOMOTMI0 HeNb3s NpeacTaBuTb 6e3 6uro-
Pun3nkn; cBA3b Mexay (U3NKON M acTPOHOMUEN [aBHO M3BECTHA.

PykoBoAWTENU Halleid CTpaHbl BO-BPEMS MPU3HA/IM BaXHOCTb Pa3BUTUSA
€CTEeCTBEHHbIX HayK. B MpuMHATOM Ha 06beAMHUTENBbHON NapTWUIAHON KOHhbepeHuum
B 1948 rogy nporpaMmHOM 3asiBieHUn uyntaem: "MccnepgoBaHuss B obnactu ecTe-
CTBEHHbIX HayK HYXHO CBSi3blBaTb C 3ajayeil pa3BuTMA NPOU3BOAUTENbHBLIX CUN
CTpaHbl, pa3BeAbiBaHWEM HAaTypasibHbIX PECCYPCOB Mpy BCEMEPHON MaTepuasibHON
nogfepxke cCO CTOPOHbl rocygapcTBa. [na obecrneyeHus pesynbTaTWBHbLIX Hayu-
HbIX UCCMEAOBAaHUA HYXHO OpraHvM3oBaTb MNMAHOMEPHOCTb Hay4YyHOW paboThl".

B ceHTa6pe 1948 roga 6bi1 obpasoBaH BeHrepckuii HayuHbii CoBer,
KOTOpbI/i B TeYeHWe CBOEro KpaTKOBPEMEHHOrO CyLIeCTBOBaHWS MPUCTYNUN K



pa3paboTke nnaHoB co3faHusa 60/bLLIOr0, COBPeMEHHO 060pYAOBaHHOIO WHCTUTY-
Ta (M3UYecKnx uccrnefoBaHuii. Ha nepBom opraHu3auuoOHHOM 3acefaHun BeHrep-
ckoro HayuyHoro CoBeTa npo3By4asno: "Mbl JO/MKHbI CO34aTb LEMbIA psf HOBbIX
Hay4YHO-MccNnefoBaTeNbCKUX MHCTUTYTOB: HOBbIA MHCTUTYT OPraHWYeckoi Xumuu,
WHCTUTYT HEeOopraHM4eckom XUMWUW, WHCTUTYT NO UCCAefOoBaHWUAM MeTasnoB, UC-
cnefoBaTtesnibCKylo /1labopaTopuo TOUHOW MeXaHVWKM WM ONTUKU, WHCTUTYT npuknag-
HOl MaTemMaTuku, a Takke Nbl JO/DKHbI MOCTPOWUTb M COOTBETCTBYHLLMM 06pa3om
obopyaoBaTtb MOIHOCTbIO COBPEMEHHbIA (PU3NYECKNIA WHCTUTYT."

Ha npoBegeHHom B mae 1949 ropa 3acefaHun Konnermnm BeHrepckoro
HayuHoro CoBeTa ob6cyxaanocb nonoxeHne B o6nactu pusmyeckux muccneposa-
Huii. CTOMT npouMTMpOBaTbh HEKOTOpble pelweHus 3acefaHus: "OTcTanocTb dw
314ecknx uccnepoBaHuii B BeHrpuu saBnsetca katacTpohUUHON. 3Ta OTCTanocTb
He OyaeT NpeofosieHa, ec/M He NposiBUTb 3ab60Ty O co3fgaHum XOoTs Obl O4HOrO,
OecTBUTENIbHO COBPEMEHHbIM 06pa3oM 060pyAO0BaHHOIO MHCTUTYTa (U3NKK, 00
yBE/IMYEHUN 4YMUCNa HayYHbli COTPYAHWKOB M O peELUeHMM BoMpoca O BOCNUTaHWK
n obyyeHun kaApoB." [Na pelleHuWs Bonpoca, CBA3aHHOrO C HeAocTaTKoOM cne-
LUNaNNCTOB KOJIerna npeanokuna KOMMeTEeHTHbIM FOCYyfapCTBEHHbIM opraHam npu
rnacuTb BEPHYTbCA Ha PoAuHY HECKONbKMX MNPOXUBAOLWMX 3a rpaHuuein asTopu-
TETHbIX BEHrepckux (u3nkoB. Ha OCHOBe 3TOro nNpeasioxeHns BMecTe C ApYru-
MM Gbl1 npurnaweH Ha PoguHy Naiiow FHOUW, kKoTopbili B TO Bpemsi 6bil npodec-
copoMm ¢oM3vku B AYy6NMHCKOM YHMBEpPCUTETE W MNONb30BasicA 6GOMbLUMM MeXayHa-
poaHbIM aBTOPUTETOM B 0611acTuM MUCCNefoBaHUin KOCMUYeckux nydeli. bbuia Bbk
CckaszaHa MbiC/lb O npurnaweHun Ha PoguHy M ApYrnx W3BECTHbIX BEHIepCKMX
(hU3nKOB, NPOXMBAIOLWMX 3@ rpaHuuel, O4HAaKo 3TO He MOr/0 OblTb OcyllecTBie-
HO.

YNOMsHYTOE Bblle pELUEHVWE KOMMeruu noguvyepkuano: "Cpeau Hawmx
MPOMbILLIEHHBIX UHCTUTYTOB f/19 OTHOCMTE/IbHO COBPEMEHHbIX MCCefoBaHuii npu-
rogHa TOMbKO uccnegoBaTenbckasi fabopaTopusi 3aBoja Jabeltont K330, rae
3aHMMAalOTCsl BOMpPOCaMM OCBELLEHVS U cpeAcTB CcBsi3u. bypanewTckue BY3-bl He
CNoco6Hbl He TOSIbKO MPOBOAWTL WCCNEAO0BaHWs, OHW He NPWUIroAHblI U A/t COB-
peMeHHoro o6ydyeHusi. Cpeam WHCTUTYTOB B MPOBUHUMKU cereackuii duanueckuii
MHCTUTYT, a Takke pAe6peueHckuii dusnyeckuii MHCTUTYT NPUTOAHbI Ans obyue-
HWA, B MNocnefHeM NpPoBOASAT U UCCNeAoBaHUA Mo siAepHol usvke C MOMOLLLO
aNeMeHTapHbIX cpeAcTB. CneAcTBMEM MNMNAYEBHOrO COCTOSIHMS 6GyfanellTcKuxX yueo-
HbIX UHCTUTYTOB SIBNSIETCA TO, UTO B [aHHbIX YC/TIOBUSIX 3ajadya MNOArOTOBKM
CMeunanncToB He MOXET ObITb pelleHa Boo6uye."

Bcnepn 3a BbISICHEHMEM CYLLECTBYIOLLETO MOMOXEHUS KOJernsl BbicKasa-
nacb 3a TO, uTO6bl BeHrepckuii HayuHbiii CoBeT co3fan UEeHTPasibHbIi UHCTUTYT
[ANs UccnefoBaHWii Mo COBPeMEHHOI 3KcnepuMeHTasIbHO usmnke. VIHTEpecHo,
UyTo yXe Torga pewwi, 4To MHCTUTYT OGyaeT pacrnofnioxeH B Yunnebepue u ero



10

nnowaas 6yaet 50 xong. BbUio npeanoxeHo o6pasoBaHue crefytolpmx 4-x oThe-
NOB: PajMoakTUBHOCTW, aTOMHOM (OU3UKU, KOPOTKUX BOSIH U CMEKTPOCKOMUW.

Yxe nepef oOcHoBaHveM LYV 6b10 cchopMynmpoBaHO, 4YTO OH [OSMKEH
NPOBOAUTbL Kak (PyHAAMeHTasibHble, Tak W NpUKIafHble UCC/MEeAOBaHUSA U 3aHu-
MaTbCs peleHNeM KOHKPETHbLIX MPOMbILLIEHHbIX BOMPOCOB.

BeposATHO, CTOMT el M3 CTapbiX pPeLleHuin NpoLUTUPOBaTb BaxkHyl A1
Hac 4yacTb M3 3aKOHOMpPOeKTa O MNepBoM nATUNEeTUMEM nnaHe: "B TeyeHue 5 nert
HY)XHO MOCTPOWUTb U Pa3BWUTb HOBbIA UHCTUTYT 3KCNEPUMEHTasIbHON OU3NKK, WH-
CTUTYT OpraHW4yeckoil U HEeopraHM4eckon XMMUW, WHCTUTYT MexXaHu3aLun cesib-
CKOTo Xxo03fiicTBa WM T.4. BcemepHyid nomolb HY)XHO OKa3blBaTb BeHrepckoli Aka-
JemMun Hayk, KoTopas [O/hKHa CTaTb LEHTPOM MIaHOMEPHbIX HayUHbIX U TexHu4ye-
CKUX MWCCNefoBaHUi, cayxalum B NepeByld odepefb A1 pasBUTUA MPOU3BOAUTESb-
HbIX CWN CTpaHbl."

B koHue 1949 ropa BeHrepckuii HayuHbin CoBeT nepefasn CBOe MeCTO
peopraHu3oBaHHO BeHrepckoil Akagemmum Hayk. [elicTBuTencHoe cosfaHue LleHT-
panbHOro0 WHCTUTYTa (PU3NYECKMX WUCCNefoBaHWii ObUI0 MPOBO3rMALLEHO B peELLEHUM
Mpe3ngnyma BeHrepckoit AkagemMun Hayk OT 7-ro wona 1950 r., AMpeKkTopom
MHcTuTyTa 6bn1 HasHavyeH npodieccop byaanewTckoro no/IMTEXHUYECKOro WHCTUTY-
Ta WwrteaH KOBAY.

Bpemsa [ONCKaB

MATb NepBbIX NeT uctopun LY AcHO nokasbiBaloT, YTO HOBOE He
poXxnaeTcs Nerko. Ye B caMOM Hauyasle OblI0 MHOTO CMOPOB O 3ajavax, opra-
HU3auumn, CcTpykType WHCTUTyTa. BO3HMKNO OnaceHue, MOXHO /i, NpaBU/bHO
M 06beaVHUTb B KOMMJIEKCHYIO AEeATe/bHOCTb Te WUCCNefoBaHusi, KoTopble B
TO BpPEMSs CUUTa/M BaxXHbIMX TOrjallHue pPyKoBOAMTENU. MHOro CrnopoB 6bU0 O
TOM, CKO/IbKO BpPEMEHM MoTpebyeTcs Ha HakonjaeHue Cua, MNMoAroTOBKY M C Ka-
KOTO BPEMEHM MOXHO OXWAATb MOSIBMIEHUS] HOBbIX Hay4HbIX pPe3y/bTaToB. B go-
KyMeHTax TOro BpeMeHW 4YyBCTBYeTCsl OnpefesieHHoe HeTepreHue, 4To cBUfe-
TeNbCTBYET, C OAHOW CTOPOHbLI, O HEMOHWUMaHWM BHYTPEHHEro MexaHW3Ma COB-
PEMEHHbIX MCCNefoBaHuii, a ¢ Apyroii CTOPOHbI, O MOJIHOCTbIO O60CHOBAHHOM Xe-
naHum, uTtobbl 3aTpaTtbl Ha WCCNeAoBaHUsl onpaBablBa cebs Wam B dopve Ha-
YUHbIX pe3y/nbTaToB WM B BUAE HEMNoCpPeACTBEHHO MCMOJfib3yeMbIX NPOAYKTOB,
yCTpPOWCTB, NpOLECCOB.

MepBoii 3ajauveil 6GblI0 co3AaHMe OTeYeCTBEHHOU 6a3bl A/ COBPEMEH-
HbIX MCCMeAoBaHWii B 06M1acTW KOCMUYECKUX nydyeii. MoxeT BO3HWMKHYTb BOMpOC,
nmoyemy Haya/iM MMEHHO C 3TOro. Ha STOT BOMPOC ecTb TpUBMASIbHLIA OTBET: B
3Toil o6nactu 6bll cneuuanucTt, nog PyKOBOACTBOM KOTOPOrO MOIM HayaTbCs
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[AelicTBUTEe/IbHO COBpPEMEHHble uccnepoBaHus. [BafuatunetHss uctopma MHCTUTY-
Ta OAHO3HAYHO [AOKa3blBaeT, 4TO POSib PYKOBOASLIEW SIMYHOCTU B MCC/ef0BaHU-
AX O4YeHb Benvka. MoXHO MeuTaTb O BE/IMKOJIENHbIX NiaHax, HO OCYLeCTBUTb
X MOTYT TO/IbKO T€, KTO MMEeT OfbiT U 3HaHWs, MpeBbilaiolyie cpefHue.

Ha nocTtaBneHHbIl BOMPOC MOXHO OTBETUTb W CJ/IOXKHEE, N 3TOT OTBET,
KakK HeO6XO,qMMO€ ycnosue, BKNHYaeT B cebs npaBoTy TpuBuasibHOTO OTBEeTa.
CnoxHblii OTBET HECKOJ1bKO AJINHHEEe.

Ye B camom Hauvane 50-bIX rofoB CTasi0 OYEeBUAHbIM BOEHHOE U 3KO-
HOMUYeckoe 3HauyeHue SAAepHbIX uccregoBaHuini. CKpoMHas WHdopMauus, MMeBLIas-
CcA B TO Bpems, nokasbiBana, 4YTO B SAEpHbIX UCCNeLOBaHMAX peLlatolLylo posib
urpatoT U3MKK, 3aHMMaBLUMECH paHee MWCCNefoBaHusaAMU Kocmuyeckux nydeli. Ko-
HEeYHO, peyb MAeT He 0 TOM, YTO AN SAAEPHbIX UCCNEAOBaHWUA HyXHbl Te e
ycTpoiicTBa M Npubopbl, YTO W AfS MCCNeAoBaHWl KOCMUYECKMX yyeit, a o
TOM, 4YTO METOA MbILVIEHNS U Ky/NbTypa W3MEpPUTENIbHON TEeXHWKW, pa3BuUTbie B
ofHON o6nactv, MOTyT CMYXWUTb OT/IMYHOW WCXOAHOW TOYKOW ANnst ApPYroi.

T.k. co3gaHue L/ no nepBoHauasibHbIM MpefcTaBneHusam Maptum u
MpaBuUTENbCTBA ObUIO TECHO CBSI3aHO C XefMaHWem HauyaTb B CTpaHe WccrefoBa-
HUS aTOMHOTO sipa, AaXe CEerofiHs Hefb3s COMHEBAaTbCA B MPaBUILHOCTM peLle-
HUS pykoBoauTeneli VMIHCTUTYTa, oOnpefenuBLUMX B KadyecTBe NepBoii 3ajaunm uc-
cnefioBaHusi KocMuyeckux nydeit. Okasanocb AeicTBUTENIbHO, 4YTO Mo3gHee, B
nepuoj CUNbLHOTO pasBUTUS UCCNEeLoBaHWi aTOMHOTO fApa, 3HauyuTeNbHash 4yacTb
HEeo6Xo4UMbIX CNeuManucToB 6blia BblbpaHa W3 (PU3NKOB, BLIPOCLIMX HA WCCeno-
BaHMUAX KOCMUYECKUX Jfy4yeid.

ECTecTBEHHO, UTO B Mepuoj MOWCKOB, WHCTUTYT NpUHMMancs 3a pe-
leHMe MHoroo6pasHbix 3agad. OpHO Bpemsi cywecTBoBasl OTAen y/AbTpasByka U
aKyCTWMKM, 3aTem OH Obll pacnyuieH; 6bUi0 pelweHo co3fatb B WMHCTUTYTe oTaen
TeopeTuyeckoih U3MKKM, KOTOPLIA BCKOope BblAenuncs M3 MHCTUTYTa U T.4.

BmecTe C uccnefoBaHUsSIMM KOCMUYECKUX Nydeld Hayanocb WU YCWUEH-
HOoe pas3BMTME WCCNefOoBaHU NO CMEeKTPOCKOMNuMW, WveBLEl B BeHrpum 6oratble
TPaAuuMM Ha OCHOBE BCEMUPHO MPU3HaHHOW geAtenbHoctn P. UM/ u 1. TEPE,
ymepwinx ewe o 1945 r. WwrtsaH KOBAY, TorpawHuwii gupektop MHCTUTYTa, npu-
haBan 6onblloe 3HavYeHWe 3TMM UccrefoBaHWAM U Havanacb pabota Ha 6,5 M
KOHKaBHOW peweTke ¢ 30 000 nuHMin Ha | Aroiv, KoTopass B TO BPEMS U Ha Mu-
pPOBOM YpPOBHE cuuMTanacb YHUKasbHOIA.

WccneposaHusa no sgepHoit husuke Mo CcywecTBy pas3BepHY/UCb B CO3-
faHHom B 1952 rogy Otgene atomHoi dusmku, nog pykosoactsom Kapos LLVOHA
MepBoii Uenblo ObIO0 NOCTPOEHME TakuX YCKOpUTEesei 4vacTul, C MOMOLLbIO KOTO-
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pbIX MOXHO coO3faBaTb MNY4YKM 4YacTuy A1 U3YyYeHUs SAepHbIX peakuuii. B nepsbix
nnaHax VMMesio MecTo MOoCTpoeHue reHepatopa BaH-ge-Mpaadpa Ha 1,5 maB, 6e-
TaTpoHa Ha k M3B, yCTpoOiCTB A8 AeTeKTUPOBaHMSA 4YacTul, u annapata Ans
nNpon3BOACTBa TAXesNOoW BoAbl. BaxHOCTb uccnegoBaHwii Nno s4epHOR dmsnke noa-
yepkuBasiacb Ha fHBapckoM nneHyme LK Maptum 1953 r., B pelleHnsax KOTOopo-
ro HanucaHo: "B cBA3W ¢ 6o/bwyMM NOTPEBHOCTAMK M pacxofamu no saepHoi
husuke, ee pasBuTUE [OMKHO NPOMCXOAMTb B MepByld ouvepedb B LMW LA
[OMKEeH NNKBMAMPOBATL Te CBOW noApasfenieHns, KoTopble He CBA3aHbl Henoc-
peACcTBEHHO C 3TOW 06M1acTbio, U, C APYroil CTOPOHbI, AO/MKEH CnocobcTBOBATb
pasBUTUIO OTAE/I0B, COOTBETCTBYIOLWMX AaHHOMY Mpoduo." 3TO peLleHne WMEeso
CBOM OCHOBaHWA, XOTA 34eCb OoTpaxaeTca W onpegeneHHad OAHOCTOPOH-
HOoCTb. OOllee 3HAYeHWe peleHnss COCTOSA/I0 B TOM, 4YTO OHO onpedennno Anas
MHCTUTYTaA, HaxoAsierocss B COCTOSIHUM MOuWcKa NyTen, rnaBHyw 3apavy. Ko-
HEeYHO, B TOM, 4YTO KOHKPETHO [O/KHO ObITb rN1aBHOW 3agadveil, 6onbLIas ponb
nprvHagnexana creuyuanucram, MPUHUMEBLLMM y4yacTue B MOATOTOBKE pELUEHUS.
[na nonHoli cnpaBeA/IMBOCTM HYyXHO CKa3aTb, 4YTO OLEHKA MeXAyHapoAHOro no-
NINTUYECKOTO MNOJIOXEHUSA TOro BPEMEHW TOXe cnocobcTBOBasia MNPUHATUIO 3TOrO
peweHusi. CunTasiocb BO3MOXHbIM Pa3BSA3blBaHWE SAEPHOM BOWHbI, U MO3TOMY $B-
NAeTcsA MNOHATHbIM XenaHWe YBeNMYUTb KOJIMYeCcTBO ChneunanucTos, pasbuparoLmx-
CA B U3MepeHusx SAAEepHOro M3slydeHus U B OLEHKe ero AelcTBuS.

[na BbINONHeHMA 3Tux 3agad B 1952 r. 6bi1 obpasoBaH Pagmonornye-
Ckuii oTgen. OnpegerneHve ero nporpaMMbl UCCnefoBaHuii, KOHKpPeTHbIX 3ajad
6bU1I0 TECHO CBA3@HO C YNOMSHYTbIM MapTUAHBIM PEeLLeHVEM.

MoAvepkMBaHMe BaXKHOCTM WCCefoBaHulii Mo SAEPHON (hU3MKe, Kak 3To
yXe YMNOMWHANoCb, 6blI0 060CHOBaHHbIM. OAHAKO, €CnM CEerofHSIHUM B3rNS40M
MOCMOTPETbL Ha Te TeHAeHUMU Pa3BUTUS, KOTopble OGbUIM 3aMeTHbl ye B Havane
50-x rofoB, TO MO MpaBy MOXHO YTBEpXAaTb, YTO HEBHWMaHUEe K uccepo-
BaHWSIM TBEpPAOro Tesla He WMEeNo HWKaKWX OCHOBAHWl. Ye B TO Bpe-
M 6bUIO M3BECTHO, YTO HEKOTOpble MOMYNPOBOAHUKOBLIE MaTepuasbl (repMaHuii
M KPEMHWIA) MpUrofHbl AN ynoTpe6sieHuss BMECTO 3/1eKTPOHHbLIX /lamn B YCWU/IU-
Tenax Toka, BbINPAMUTENAX M T.4. Hauyanocb cu/ibHOe pas3BuTWe Wcc/efoBaHuii
N NPOM3BOACTBA MPUMEHSIEMbIX B 06/1aCTU TEXHWUKM W CBSA3U cheuuasibHbIX mar-
HUTHLIX MaTepuanoB. MOSIBUINCL HOBble MSITKME MarHUTHble MaTepuasibl C BbICOKOA
MPOHNLAEMOCTbIO, (DeppuUToBblE MaTepuasibl, OT/IMYHO TMPUMEHsieMble B 0611acTU Bbl-
COKMX 4YacToT M T.A. OAHUM CMOBOM, yxe B Hadane 50-x rogoB 6bUI0 BUAHO,
UTO WCCNeAoBaHuUs TBEPAbIX Ten NpuBeayT K PEBOSIOLMOHHBIM M3MEHEHUSIM B
3/1EKTPOHUKE, B MPOMbILLIEHHOCTU CPeAcTB CBA3W. OfHako, K COXaleHulo, Tor-
JallHss MosiMTMKa He npuaaBasia 3TOMY HYXHOTO 3HauyeHusl. [o-BUAMMOMY, €ecCTb
onpedeneHHasl CBA3b MexXay OTHOCUTEfIbHO 3abpOoLLEHHOCTBbI0 3TOi 06/1acT U
HEe[O0OLEHKON 3/TEKTPOHUKUN, KUGEPHEeTUKU WM OTKIOHEHWs nocrefHeli Ha uaeono-
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rM4YecKoli OCHOBE; Brnpo4yem, MHE KaXeTCAdA, 4YTO CamMylo [/1aBHYHO NPUYNHY Hepno-
OLUEeHKN I/ICCI'Ie,lJ,OBaHI/Iﬁ TBEpPOOro Tesia HY)XHO UCKaTb B OTAEJIbHbIX OLLUMBOYHBIX
KOHUEeNUNAX pa3BuUTMAa MNPOMbILLUNIEHHOCTN TOro BpPEMEHMN.

OpgHako, B OfHOW OTpacnu CBsI3W, B MWKPOBO/IHOBOW TEXHWKE - B
nepBylo ouepefdb, ONATb e HA OCHOBe 3a60T 06 060pOHe - Hauyanacb 3Hauu-
TeNbHaa uccrefoBaTebCKO-NPOeKTUpPoBoYHas patGorTa.

[Ons BbINOSHEHWs1 3Tol pa6oTbl B LY 6bin co3paH oTgen noj Hassa-
Huem OTAen 3/1eKTPOMAarHUTHbIX BOJIH, KOTOPbI [0MKEH 6Gbll 3aHUMATbCA MUKPO-
BO/IHOBLIMM MCCNefoBaHusIMU. T .K. WHTEpPec K MUKPOBOSIHOBLIM McCC/lef0BaHUSM
GbU1 BE/IMK M Tak Kak He3aBUCMMO OT LY 1 elle [0 ero o6pasoBaHus 6bu
co3flaH WHCTUTYT ANs NPOBeAeHUs UCCnefoBaHWii B 06/1acTu pafapHolii TeXHUKW,
OTaen 3neKTPOMarHWTHLIX BOSH Bce 6orblle cCMellasics B CTOPOHY TeopeTtuye-
CKWUX WcCnefoBaHuii U, B MepByld oyepefb, 3aHUMAsICS BOMPOCOM B3auMofeit-
CTBUSI 3/1IEKTPOMArHUTHOIO M3MlyYeHus ¢ anekTpoHamu. OHUM M3 TaBHbIX [0-
CTWXeHUWiA oTgena 6bU10 M3roTOBJIEHWE MEepPBOro B CTPaHe LUWMKIUYECKOro YCKO-
puUTENsl, Masior0 MUKPOBOJIHOBOTO YCKOPUTENSl, T.H. MWUKPOTPOHA, KOTOPbIi
VMesT 3Hepruio A0 HECKO/IbKUX MWIJIMOHOB 3M1eKTPOH-BO/bT.

HecmoTps Ha To, 4YTO uMccrnefoBaHusi u3vKM TBEPLAOro Tefa SIBHO He-
[OOLEeHMBaNNCb HAa BbICOKOM NApTUMHOM W NPaBUTE/IbCTBEHHOM YPOBHE, PYKOBO-
anTtenn LA oco3HaBanu MX BaXKHOCTb U MOA Pa3/IMuHbIMU Ha3BaHUSIMU MpPOEK-
TUPOBaNN Havyaso uccrefoBaHuii B obnactT TBEpAOro Tesa, Hanpumep,- co3ga-
HUeM oTgena usnku MeTannoB. [Mepsblii war 6bn caenaH B 1953 rofy, Korga
no npeasiokeHuto AupekTopa WMHCTUTYTa AkafeMusi Hayk pewwna cos3gaTtb Otgen
MarHuTHbIX MccregoBaHuii. 3TOT OTAeN Hayan cBow pa6oTy |-ro siHBaps 1954r.
C uenblo o6ecneunTb HaydyHylo 6asy A7 HadaBlleil pa3BuMBaTbCA B TO Bpems
OTEeUYeCTBEHHOIN MPOMBILLIIEHHOCTU CPeacTB CBsi3u. Llenblo uccrnefoBaHuii Gbi1o
Nydllee NOHMMaHWe CBOWCTB MAarHUTHbIX MaTepuanoB Mpu BbICOKUX YacToTax W
HA 3TON OCHOBE Y/ydlleHWe 3TUX CBOWCTB.

[Jo cux nop nepeble roAbl pasBUTMA WMHCTUTYTa paccmaTpuBanncb B
CBeTe BHELHUX BO3AEeiCTBMIA, (hopMUpOBaBWMX ero. OfHako Hesnb3s npeHebpedb
thakTopamy BHYTPEHHEH WHULUMATMBLI, KOTOPbIE TOXE Chirpasii CBOK HeMaslo-

BaXHYO POJib B CJ/IOXHOM TMpouecce co3aaHnAa Hay4dHOlo MbIL/IEHUA.

AKafemMyK SHOLM MPOSIBUST MHULMATMBY B MNPOBEAEHUM TaKuUX 3KCnepu-
MEHTOB, KOTOpble,Ha MNepBblii B3NS/, NpeAcTaBNsNNCL BaXHbIMA TOMbKO ANS ca-
MbIX abCTpaKTHbIX WCC/eAoBaHWii; "Ha nepBblii B3rNsAA4"-NOTOMY, 4TO CKOpO cTa-
N0 SicHbIM, YTO 6e3 3TWX Mcc/lefoBaHUii Mbl CETroAHS Bpsig /M MOrnuM 6bl FOpPAUTL-
csl pesynbTaTaMu HalWWX NasepHbIX McCefoBaHWiA U MHOTUMKU ApPYTMU  MeToAamiu
N3MEPUTE/IbHOI TEeXHWKW, MOMYyUYeHHbIMU M3 3TUX 3aTparvBatoliyx 4YUCTO dyHaa-
MEHTa/IbHble 3aKOHbl OM3VKU UCCnefoBaHuii.
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A He mory 34ecb OCTaHOBWUTbLCA HWM Ha OMMCaHUM 3TUX 3SKCMEPUMEHTOB,
HA Ha UX TeopeTU4YecKOM OOGOCHOBaHWM, HW Ha cOefaHHbIX U3 HUX BbIBOAAX, XO-
Tenocb 6bl TO/IbKO OTMETUTb, UYTO CErogHsA yxe B LeoM psge y4yebHUKOB Mo
KBAHTOBOW MexaHuke pe3ynbTaTbl 3TUX U3MEepeHuit YNOMUHAKTCA Kak yHoameH-
TasibHO BaXHble 3KCNEpMMEeHTbl B OOGOCHOBaHUM KBAHTOBOW MexaHuku. B camom Ha-
yasie MHOrMe COMHEBa/IMCb B BaXHOCTM 3TUX ONbITOB, HO CErOf4HA OHU WMEIT
HEeoCnopMmMoe MecTO Cpefn KPYMHbIX Hay4yHbIX Pe3y/nbTaToB, AOCTUTHYTbIX B
MHcTuTyTe.

NEPNOJA W3MEHEHUN

B Hauvane 1955 r. BHYTpeHHAA CTpPyKTypa MHCTUTYTa npeacraensniach
6osiee WM MeHee CMoOXMBLUENcsA. HecmoTpsi Ha 3TO Bce ualle BO3HMKana no-
TPebHOCTb, 4YTOObI ANA CTUMY/IMPOBAHUSA HaLero Hay4yHO-TeXHWYEeCcKoro mnpouecca
6blIM NPUHATLI Mepbl MO CTPOUTENLCTBY SAAEPHOr0 peakropa. Hawm dusvku u3
CKYAHOWN wHopMaumn vMenu onpefesieHHble npeactaBneHus o TOM, kKak pa6orta-
0T U 419 Yero MOryT MNPUMEHATbCHA AOEPHble peakTopbl, oAHako, Kak B CoBet-
ckom Coto3e, Tak U B CoefunHeHHbIX LUTatax HayyHO-TexHuyeckas wHopmaums
No A4epHbIM peakTopam 6blla CTPOro 3acekpeuveHa. bonbluve nepemeHbl NpUHeC
1955 ropn. OcnabneHve HanpsXXeHHOCTM B MEXAyHapOoAHOW NOAMTMYEeCKOol aTmoc-
dpepe, 4TO npomsowsio B 6Gonblioli mepe 6narogaps Tomy, u4Tto CoBeTckuin Coto3
cnomMan aTtoMHyt MoHornonmio CoefuHeHHbIX LUTaToB,MpMBEnI0 K TOMY, 4YTO Bedy-
e aToMHble JepxaBbl AOrOBOPUIMCL O MpPOBefeHUMM nog arugol OpraHusauum
O6beanHeHHbIX Haumii mexayHapoAHON KOHMepeHUMM NO MUPHOMY MWCMOJIb30BaHuIo
aTOMHOW 3Heprun n ony6sIMKOBAHUU 3HAYUTENIbHON YacTu AOCTUTHYTbIX B 06na-
CTWU S4epHbIX MccnenoBaHWii pes3ynbTaTos.

OfHOBPEMEHHO C 3TUM pelleHnem CoBeTckuii Colo3 mpeasioxun coupasin-
CTUYECKMM CTpaHaMm MOCTaBWUTb Ha JIbFOTHbIX W BbIFOAHbLIX YCMOBUSIX sigep-
Hble peakTopbl U YCKOPUTENW 4YacTul, HeobxoauMble AN PasBUTUS aTOMHbIX MUC-
cnepoBaHuiA, U NpuUrnacun NpPaBUTENIbCTBEHHbIE AeferaunMn OTAEeNbHbIX CTpaH Ans
npoBefeHns HeobXoauMbIX MeperoBopoB. Hawa cTpaHa Takke HanpaBwia genera-
umio B CoBeTckuit Coio3, rae BrnepBble GbUM MOKasaHbl MHOCTPAHHLIM Y4YEHbIM yCTa-
HOBKW OTAEMbHbIX MHCTUTYTOB, 3aHMMalOMXCA AAepHbIMM uccnegoBaHuamu. [Moce-
leHWe 3aBepluniochk noAnvcaHnem [OroBopa, B pamkax KOTOPOro nepej Halueld
CTpaHoii OTKpbIlaCb BO3MOXHOCTb CO3JaHMsi McCnefoBaTeflbCKoro peaktopa. 310
pelleHWe cTaso Hada/loM HOBOTO nporpecca B Hawem WHcTuTyTe, T.K. [lpasu-
TeNbCTBO pELMIo, UYTO peakTop Ao/MKeH GbiTb MOCTpoeH B LD

nOCTpOVIKa nccnegoBaTenlbCKOro peaktopa B Hawem WHCTUTYTe Bbi3Ba-
na paguvkasibHble NU3MEHEeHUA B MNOCTaHOBKE Hay4HbIX u,enel7| n no cyuectBy CO3-
Aajla TO cerogHdawHee, o4eHb 6naronp|/mTHoe nos1oXKeHne, KOTopoe XapakKTepusy-
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eTcsl Tew, YyTO B Hawem WHCTUTyTe NpoBOASITCS HE TOJSIbKO (hM3mueckue uccre-
[lOBaHUs, HO Takke W MaTeMaTU4yeckue, XMMUYeckne U TexXHU4eckue, MNoAaepxu-
BaloLLyie (oM3nueckne uccrefoBaHus U, B TO Xe Bpems, Npecnefylolme CBOU CO6-
CTBEHHbIE Hay4Hble Lenu.

Puc. |
3an ynpaBsieHuUsa uccriefoBaTeNnbCkoro peaktopa LdA

Bbuio 6bl OWMOKON paccmaTpuBaTb pes3ynbTaTbl CO3[4aHUS peakTopa,
orpaHuyMBas MX Suvb NpeAenamu -B Nonb3y Hawero WHcTutyTa. [yck uccnepo-
BaTe/IbCKOTO peakTopa y Hac B CTpaHe BO MHOTMX 06/1acTsIX YCKOPUJ/T Hay4HO-
-TexXHn4Yecknin nporpecc. llonyyeHHble Ha peakTope M30TOMbl BaXHbI Kak B MpO-
MbILLJIEHHOCTU U CE/IbCKOM XO351CTBE, Tak M B MeAuuuHe, He TroBOps Yyxe 06
obnacTtax, rae npYMeHeHVWe WM30TOMOB BbI3BA/I0 HACTOSILLYH) PEBOJIOLMI0O B MCCe-
JoBaTeNbCKNUX mMeToAax. PeakTop KakK WHTEHCUBHbIA WCTOYHUK HEWTPOHOB cTan
HeobXoAuMbIM CPEeACTBOM MCCNefoBaHuin Ana saepHol usuku, ¢usmky TBepaoro
Tena, XMMUM U B OTAENbHbIX ciyvyasax u gns 6uosoruun. Mpu MccnefoBaHMAX Ha
peakTope BbIPOC/IM Te Hay4Hble Kafpbl, KOTOPble€ B HACTOSILLEE BPEMS CMOCOGHBI
pewarb 3agayu no MUPHOMY WCMO/Ib30BaHWIO ATOMHOM 3HEpruyM B Hallelh cTpaHe.
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Cpeay [0BOAOB B MO/Mb3y CO3[4aHMs peakTopa 6bUI0 O0CO3HaHWe Toro,
UTO B Y[OB/IETBOPEHNM MOTPEOHOCTE B SHEPrM BEHTepPCKOro HApOAHOI0 XO-
3Al/icTBa paHblle WM MO3Xe 3HauMTe/IbHYl posfib [J0/MKHA UrpaTh sifepHast aHep-

re.

Puc. 2
ViccnepoBatenbcknini peaktop Ly

MnaHbl MO Hay4yHOMY WCMOMIb30BAHMIO MCCNeA0BaTe/IbCKoro peakTopa
GbIIM CcO3faHbl 32 OTHOCUTE/IbHO KOPOTKOE BpeMs. B 3TOM 3HAuUTeNbHYo Mo-
MOLb OKas3asiu COBETCKMEe creuuanucTbl. Mo CyWecTBy pasBepHY/IUCL Creayto-
lyie HOBble HanpaBfieHUsl: HeWTpoHHas u3nKa, peakTopHasl u3vka U sgep-
Has XUMus.

VccnepoBaHuss No HEWTPOHHON (OM3VKe OXBaTbiBa/IM WUCCMef0BaHuUs aaep-
HOW pM3MKM M CTPYKTYpbl MaTepuasnoB, MNPOBOAUMbIE C MOMOLLBID HENTPOHOB. Ha-
YUHbIA nNepcoHan Ans aToin obnactu 6bll cobpaH M3 OTAesla KOCMWYECKUX Nyyen
M 13 oTAena MarHWTHbIX MccriefoBaHuii. B obnactu sinepHoi husmkm Kak HoBas
TemMa NOSIBUNINCL UCC/Ief0BaHMA MO AENEeHV0 fiAep WM pagualvoHHOMY 3axBaTy Hei-
TPOHOB pa3/MuHbIMMA siApamu. HayuyHble pabOTHMKU NPUCTYNUAU K CO3[4aHUI0 Held-
TPOHHOTO AudpdhpakTomMeTpa C TeM, 4YTOGbl NO3gHee WMCNosb30oBaTb €ro Ans uccne-
[OBaHUA MarHWTHbIX CTPYKTYp TBepAblIX MatepuanoB. Havanack paspaboTka Heli-
TPOHHOrO CNeKkTpoMeTpa BpPeMeHW nposieTa, KOTOPbIi BHavasle MCNoJsib30Bascs
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ANns U3MepeHusi NosiHoro 3ahPeKkTMBHOIO
ceyeHus BoJopoaocofepXalmnx maTtepu-
asioB, WHTEPEeCHbIX C TOYKW 3PEHUs peak-
TOPHOI TEXHWKU, a 3aTeM [ANs U3y4YeHUs
Heynpyroro paccesiHuss HeTPOHOB B Mar-
HWTHbIX KpucTannax. losgHee 4acTb uc-
cnefoBaHWii MO0 HEWTPOHHON hu3nke nepe-
wia Kk FnaBHoMy oTAeny siaepHoil usnku,
a gpyras yactb - Kk [naBHomy oTgeny
hu3vkn TBEpHOro Tena.

Ha ||-oii MexayHapogHoli KOH-
depeHUM N0 MUPHOMY KCMOJIb30BaHUID
aTOMHOW 3HEepruyM Haum COTPYAHUKK, pa-
boTatolpme B o6nactu (hrsMku peakTopos,
CMOIIM OTYUTATLCS O HOBbIX pe3yfbTa-
Tax. VI3avepeHHble vMM NapamMeTpbl UMEHT-
CA BO MHOIMX CMpaBOYHMKAx MO peakTop-
HO hm3nke. BO3MOXHOCTWM ANSi uUccnepno-
BaHW pa3MHOXaKLWMX cpef, OTKPbIIUCL MNO-

Puc. 3 cne TOro, Korga M3 3anacHbIX TemnsioBbl-
HelTpoHHbIA AndpchpakTomeTp Ons [JensioWmMx 3M1eMEHTOB UCC/1ei0BaTe bCKO-
N3y4yeHUss MNOMUKPUCTaNITNYECKNX

BeLeCTB ro peaktopa BHayasie yAanocb MOCTPOUTb

YCUNTENb HENTPOHOB, a HECKOJIbKO M034-
Hee, KpuTudeckyl c6opky. Mocrne 3TOro Ha LUefoil cepum KPUTUYECKUX CUCTEM
NPOBOAWINCE WCCMEA0BaHUSIMW HallM pe3yfbTaTbl LUMPOKO W3BECTHbl U [O/MKHbIM
06pa3oM OLEeHMBAKTCS.

B o6nactn husmkn peaxkTopoB,HECKO/IbKO Onepexas MexayHapoaHyo
WHULMATKBY, Mbl CPeay MepBbIX CTanM 3aHUMAaTbCH M3y4YeHueM haykTyaumn Heii-
TPOHHOW NMIOTHOCTM (WYMOM peakTopa). Bbiia paspaboTtaHa o6wasi Teopust nyk-
Tyauum NAOTHOCTM HENTPOHOB, U NOA B/USHUEM TEOPETUYECKON [eATesIbHOCTU
pasBepHy/sacb 3HauuTeslbHas aKTUBHOCTb B 06/1acTu 3KCNEepUMEHTOB, Korga Bbh
AICHWUIOCb, 4YTO M3Yy4YeHMe LYMOB peakTopa [JaeT LUeHHble cBefeHus O Haubonee
BaXHbIX MapameTpax, Onpefenswowyx AMHaMU4yeckue CBOCTBa peaktopa. Mccne-
[OBaHMs MO (IM3VKe pPeakTOpOB [AOMNOSHUAUCH MO34HEee UCC/efoBaHWAMU Mo Ten-
NOTEXHUKE, N CErofgHs Mbl MMEEM TpyMny BbICOKOKBA/IMIMLMPOBAHHLIX Ccreuuanm-
CTOB B 3TOl o6nactu.

MoarotoBka K MPOU3BOACTBY MW30TOMOB cAefana Heo6XoAUMbIM
M3yyeHne XVMWM BbICOKOPAAMOAKTMBHLIX aTOMOB, a peakTop Kak MWCTou-
HUK M3/y4yeHusi pfAas  Havasno McCnefoBaHusiM Mo pagualMoHHO Xumun. Ha-
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pagy Cc 3aTuM Haw WHCTUTYT 3aHMMasica BOMpocamu, CBA3aHHbIMW C MOWCKOM ypa-
HOBbIX pyfA, pa3feNeHVeM ypaHOBbIX COEAWHEHWIA, aHa/IMTUYEecKol W DU3NYECcKoi
XUMUEN OKMCEN ypaHa.

BrnocneacTeuy Npou3BOACTBO M30TOMOB B35/1 Ha ce6si VIHCTUTYT U30-
TOMoB, U nocne 3aToro B LDV, kak HOBoe HanpaBfieHWe B Ucc/iefoBaHusX
ANEepHOI XUMUW, MOABWU/ICS UpPE3BblYAHO NPUTOAHLIA ANS O6HAPYXEHUS NPUMECHbIX
3/1eMEeHTOB MeToj. HeNTPOHHO-aKTUBALMOHHbLIA aHanus.

MpakTnyeckn mexay 1955 m 1960 rr. o6pasoBasacb Ta CTPYKTypa,
KoTopas u cerogHa mmeetcs y Hac B WHcTuTyTe.

JTa CTpyKTypa BKIKYaeT B cebf cregylolye cemMb pPasfIMyHbIX, HO

CW/IbHO B3aMMOCBSI3@HHbIX HAyYHbIX HanNpaBf€HWNA: WUCC/ef0BaHUS 3/1EMEHTapPHbIX
yacTtuy, (pu3nka BbICOKMX 3HEPruin), uccnepoBaHus Mo sgepHoir dusuke, wmccne-
[0BaHNs MO aTOMHON usmnke (thusmyeckas ontmka), muccnegoBaHuss No pusmke
TBEpPAOro Tena, XMMUYECKUMEe WCC/efOoBaHUsl, MUCCNefoBaHus Mo usvke u Tex-
HUKE peakToOpoB W UCCNefoBaHWs MO 3/1eKTPOHMKEe. K nepeyncrneHHbIM cemu Ha-
NpaB/iIeHNAAM HYXHO A06aBUTb BOCbMOE: WUCCMEe[O0BaHUS MO BbIYUCUTENIbHON TeXx-
HUKe, Mockonbky LMDV paHO oOCO3Han BaXHOCTb 3TOW 061actu 1M 6bil NepBbiM
WHCTUTYTOM B CTpaHe, WMEBLUMM 3/IEKTPOHHYK BbIYUCAUTENIBHYI0 MALLUHY.

3a 3TOT nepuop upesBbldaliHO CW/IBHO PasBUMNCL KaK cTapble, Tak U
HOBble Harnpas/ieHVsl UCCNefoBaHnii. 3HAUMTes/IbHO YBENMUYMIOChL MaTepuasibHoe
obecrneyeHne uccnegoBaHuii No sAEpHO (PU3UKE,M YCUNEHHO YBeNuumBasncs Tak-
e 06bem uccriegoBaHuiA MO 3/IEKTPOHUKE, T.K. HOBble 3adaunm Tpe6GoBasnm uc-
NO/Ib30BAHUS C/IOXKHbIX 3/IEKTPOHHbIX M3MEpPUTESIbHbIX YCTPOWCTB W cuUcTeM o6pa-
GOTKN [AaHHbIX.

MepBble siAepHble 3/1EKTPOHHbIE yCTpoiicTBa ObUM MOAy4YeHbl n3 CoBeT-
ckoro Coto3a, HO,B3BECMB OTEYECTBEHHbLIE BO3MOXHOCTU,Mbl MPUCTYNUAN K 3Ha-
YMTENbLHOWN MccnepoBaTeNbCKOM U NPOEKTMPOBOYHON paboTe B LENsX co3faHus
OTEYECTBEHHOrO MPOM3BOACTBA AAEPHbIX NpubopoB. TpyAHOCTW, KOTOpble CTOS-
NN TOorga Ha NyTM 3TOW MHMUMATMBLI, A1 CErOAHSILHEro rnasa COBEPLUEHHO MO-
HATbl M TECHO CBSA3aHbl C HEBEPHbIM COOTHOLUEHWEM MeEXAY 3aMHTEepPeCcOBaHHOCTbIO
N JeicTBUTENbHbIMM NOTPeBHOCTAMKU. HecMoTpsi Ha BCE 3TO KOHKpeTHas pab6oTta
Oblla OTNIMYHOI LUKOMIO/ B OCBOEHMM TakOro uccrefoBaTesibCKoOro gyxa, KoTo-
pblli HeO6GxoAuUM ANA YCNELWHOro npoBefeHns UccrefoBaHWii, HanpaB/fIEHHbIX Ha
OOCTMXXEHNE 3KOHOMWYECKUX LeNeil.
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MNEPUOL [EWNCTBUIA

Mepuog Bpemenn oT 1960 po 1970 r., KOTOPbIA, CUMLHO ynpolias,

MOXHO Ha3BaTb NEpuoaoM AeNCTBUI, Obll BPEMEHEM pa3BEPTbIBAHMA YCMELUHbIX
Hay4HbIX MCCNeAOBaHWn B LUMPOKOM Kpyre o6sacTeil, yBeIMUYMBAOLLErocs Mexay-
HapogHOro npusHaHmsa WHcTuTyTa. ECim nocmoTpeTb, Kak C/loXunacb cTaTUCTu-
ka ny6numkaumin 3a 3tm 10 neT, TO OKasbiBaeTcsa, 4To B 1969 r. nossBMAOCL B
2,5 pasa 60sblle HayyHbIX coobueHuin, yem B 1961 r., a KOANMYECTBO cTaTell,
ony6/IMKOBAHHbLIX B VMEIOWMX MEXAYHAPOAHbIA aBTOPUTET XXypHanax, YBENYUIOCH
B 3 pasa. EctecTBeHHO, pe3ynbTatbl paboTbl VIHCTUTYTa Heb3si xapakTrepuso-
BaTb TOJ/IbKO YBE/IMYEHMEM YMCAA HaydHbIX Ny6AMKaLWii, HO BCE Xe 3TOT hakT
CBUAETENbCTBYET O 3HAUYMTE/IbLHOM pasBUTUMN.

KoHe4HOo, HEeBO3MOXHO MepeyYncsiMTb BCe [AOCTUTHyTble 3a 20 feT Ha-
yuHble pe3ynbTatbl VHCTUTYTa. MOXHO TOMbKO MOMbITATbCHA YMNOMSIHYTb O He-
CKOMIbKMX 60/lee WM MeHee TUMUYHBLIX pe3ynbTaTaX, AOCTUTHYTbIX B MHOroo6-
pasHoii pabote WMHcTuTyTa.

O 3HauYeHUU IKCMepuMEHTOB Mo Npupoae cBeTa 6GbUIO0 YXe CKasaHo,
uTo Hapsgy ¢ (byHOAMEHTa/IbHbIM 3HAYEHMEM MPOBEAEHHbLIX SKCMNEPUMEHTOB OHM

Pwnc. 4
NasepHan nab6opatopus
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OblIM NOME3Hbl U MPAaKTUYeCKW, T.K. OHU MOArOTOBASNAN NOYBY [/ Na3epHbIX
nuccnenosaHuii. B BeHrpuy nasepHble UCTOYHWKU CBeTa ObUM CO34aHbl BrepBble
B Hawem WHCTUTYTe, U [0 CErofHsILLHero AHSA B 3TON o6nactm B VHCTUTYyTe Be-
[eTcsl HanpsbkeHHass pab6oTta. [lMocne cos3paHus ras3oBOro siazepa He-Ne ObUM K3-
roToBNEHbl pyOMHOBLIA Nasep, paboTalwWWii B UMMY/LCHOM peXume, nasep Ha yr-
NleKMcNoM rase, KaJMWEBO-UOHHbIA Na3ep W pasHble flasepbl HA KpacuTensx.
BHauyane usyyanocb B3aMMOAENCTBME 3MEKTPOMArHUTHOrO WU3/lyYeHUs C BeLLeCT-
BOM. C MOMOLLpO TOUYHOIN 3SKCMEPUMEHTANIbHOU TEXHUKM HaMm yAasiocb - OAHUM U3
nepBbiX - MNOKasaTb CYLWECTBOBaHWE MHOTOOTOHHOro dpoToadpdpekTa.Ony6/MKoBaH-
Hble MaTepuasibl Bbi3Ba/IM OO/bLIOA OTK/AMK,M C HEMabIM YAOBOJLCTBMEM Mbl MO-
XEeM B3fiTb B PyKMW, Hanpumep, OOWH M3 HOMEPOB XypHasia "Ycnexu n3nyeckmx
Hayk" 3a 1969 r., B KOTOPOM BEHrepckue pe3ynbTaTbl nonyunnu 6osblioe npu-
3HaHue. Ha ycnex uccnegoBaHuil, NPOBOASALLMXCS B 3TOW o6nacTu, ykasbiBaeT
M TO, 4YTO,KOTAa HECKONbKO JieT Hasaj naypeaT Hobenesckoii npemun Bacos
noceTun Haum nabopatopun, OH NPensIoKUN COTPYAHUYECTBO C Hay4YHbIMM paboT-
HMKamMu Hawero MHcTuTyTa. C TOrOo BpEMEHW Yy Hac co3fanucb MI0A40TBOPHbIE
cBA3N C ®u3NYecKMM UHCTUTYTOM AH um. JlebeaeBa. 3HAUMTE IbHBIMU CUMTAKOTCS
U pesynbTatbl MUCCMefoBaHWA MO CTATUCTUYECKUM CBOWCTBaM Na3epHOro CcCBeTa.

B Gyaywem B 3TO 06N1acTM MOXHO 3HauUTESIbHO YBeNuW4nTb 0bbeM pa-
60Thbl, npecnegywlleli npakTuyeckue aAenu. C MOMOWB CO34aHMA  Nyuka
nasepa, ynpasnsemoro uudposbiIM 06pa3om, pasBepTbiBaeTcs 60/blas nepcnek-
TBa [O/19 MUKPOSMEKTPOHMKM U NS 3anoMWHaHus WHdopmaumn. [JanbHeiilee
pasBUTME NaslepHbIX MCCNenoBaHMil TpebyeT opraHusauuyM paboTbl MO U3YyYEeHUH
CBOWCTB /la3epHbIX MaTepuasios.

Cpean pe3ynbTaToB WcClefoBaHWii Mo saepHoii dm3nke Ha nepsBoe Me-
CTO XOTenocb Obl BbIABWHYTb YCNexu, AOCTUTHYTble B 06n1acTv nNpuMeHeHus adr
hekta Meccbayapa. o McTeyeHUM OOHOTO roga Co AHA OTKPbITUA 3ddhekTa Mol
B WHCTUTYTE yxe ToXe cMOraM noATBepAMTb ero cyllectBoBaHMe, U yepe3 He-
CKOMIbKO fleT Kak B siaepHoi du3nke, Tak M B (husuke TBepAoOro tena nosiBu-
NNCb WHTEpPeCHble pe3ynbTaTbl B 06/1acTM npumMeHeHus adhdbekta Meccbayaspa. Kak
N3BECTHO, 3TOT 30heKT AaeT BO3MOXHOCTb A/ OnpedesieHnMss MarHMTHOro mnoss
N rpagveHTa 3/1eKTPMYECKOro MOoNs, UMEKLWMXCS Ha MecTe aTOMHbIX sigep. Haw-
6onbllee BHMMaHWE BbI3BA/IM UCCNeAoBaHWS MO CTPYKType nbAaa,u B 3TOl 06na-
CTU Hawa paboTa noayynna BCEMUPHYH M3BECTHOCTb. LlgHHble pe3ynbTaTbl ObUn
nosiydeHbl M B 06/1aCTM ynopsigoYeHUss HEKOTOPbIX CN/aBOB, MPOMCXOASLLEro B
npouecce TepMoobpaboTKu.

Cpean pe3ynbTaToB WUCCMefoBaHWii B 061acTu siaepHoil dhusnku, fAo-
CTUTHYTbIX 3a nocnegHwe 20 feT, XoTenocb 6bl YNOMsAHYTb OAWH Gonee AaB-
HWIA, HO B MocfiefHee BPeMsi BCE Yalle LMTUPYeMblii pe3ynbTaT. Peub uaeT o6
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Puc. 5
Meccb6ay3pOBCKNii CNEKTPoOMeETp

06 aHHUrMnaAUMnm nNo3NTPOHOB B NepexodHbiX MeTasisiax, 4YTo O3Ha4dasio oAunH U3
nepBbiX wWaroB NpPUMMEHEHnA 3TOlNo ABJIEHNA KaK MeToaa B (1)VI3VIKe TBEPAOIO TE-
na n XnMunn.

3HaunTenbHbIMKM SIBASILOTCS M3MEPEHUsT g-(pakTopa, XapakTepusylolero
MarHuTHble CBOWCTBa BO36YXAEHHbIX COCTOSIHWUI aTOMHbIX SiAep, a MeTOAUYECKM
3ac/yXnBaeT BHUMaHUA KOPPENNSAUMOHHBIA "OH-naiiH” MeTod, paspaboTaHHbIi
[LNs1 onpeAeneHvs BPEMEHW XWU3HW YPOBHEN nopsiaka MUNINCEKYHA, BO3MOXHOCTb
OCYLLECTB/NEHNSI KOTOPOro Gblla [JaHa NpUMeHeHueM pa3paboTaHHoli B WHCTUTYTe
Masioii 3NEKTPOHHOM BbIYMC/IMTENIHOW MallMHbl TUMa tpa. [10ABUIOCH MHOTO L-
TUPYEMbIX U B MEXAyHApPOAHON nuTepaType paboT, CBsI3aHHbIX C UCC/ief0BaHUs-
M/ MO pafuauuoHHOMY 3axBaTy HEMTPOHOB W AeneHuto sigep. PesynbTaThbl, [0-
CTUTHYTble TPYNnoii TeOPeTUKOB SAEPHON (OU3WKWU, M3BECTHbl WU BbICOKO OLIEHU-
BAlOTCA BO BCEM MMUpeE.

B obnact ¢n3MKM BBLICOKMX 3HEPTUIA Ha MNEpBOM MECTe HYXHO YNOoMs-
HYTb pe3ynbTaTbl, AOCTUTHYTbIE B TEOpPeTUYecKoin obnactu. 3HauuTeNbHbIMU SIB-
NATCSA N [OCTKEHUS 3KCMEPMMEHTa/IbHbIX UCCAeAOoBaHWiA, 4TO noATBepxaaeTcs
nposegeHnem B 1970-om rogy B bypanewte MexayHapoAaHO KOHGDEPEHUMU MO



Pwnc. 6
DneKTpocTaTMyeckuii reHepatop C 3Heprvein 5 Mo
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KOCMWYECKUM nyyaM. MHOTO [eHHbIX pe-
3y/NbTaTOB BbIWIO B CBET CO BPEMEHU U3-
MEpEHVs] BPEMEHU XW3HW U-Me30Ha A0 Ao-
Ka3aTe/lbCTBO CYLIECTBOBAHMSI pe3oHaHca
S°, 4TO, Mexay Npo4YMM, MPOU3OLLMIO0 B
MeXAyHapoAHOM COTPyAHUYecTBe.

B o6nactu uccrnegoBaHuini TBep-
[Oro Tena Mbel CTPEMWIUCL K MCMOMb30Ba-
HO BO3MOXHOCTEN, CBSI3aHHbIX C COBMeE-
CTHbIM MPVYMEHEHNEeM $AepHbIX U Kaccuue-
CKUX TBEPAOTENbHbIX METOAO0B W3MEPEHUIA.
B ueHTpe uccnefoBaHuii CTOSIN0 U3yveHue
MarHWTHbIX CBOWCTB MaTepuasioB. Haum
COTPYOHUKN pa3paboTanu OT/IMYHYK 3KC-
nepuMeHTasIbHYI0 TEXHWKY A/ UccrefoBa-
HU/A MarHWTHbIX CTPYKTYpP WM C MOMOLLBIO
NOCTPOEHHOr0 HEWTPOHHOro AnddpakTo-
MeTpa Hawm 6Oo/blUOe KOIMYECTBO TaKmMX
HOBbIX MarHUTHbIX CTPYKTYp W CTPYKTyp-
HbIX MPEeBpalleHnin, B MepByl oYyepeib B
cniaBax Ha OCHOBax MapraHua, KoTopble
3aBoeBa M 6oMbLIOE MEXAyHapogHOe npu-
3HaHue. C MoMoWblo HEMTPOHHOrO CMNEeKTpoMeTpa, NOCTPOEHHOro A1 M3MepeHus
SHEeprMM u MMMysbca HeWTPOHOB, MPOXOAALMX 4Yepel3 TeBepAble Tesa, Mbl OfHUMU
M3 NepBbiX [A0OKa3ajn CyLleCTBOBAHME BO3HMKAKOLWMX MOJ B/IUSHUEM BBEAEHHbIX B
MarHuTHbIA KpuUcTas/l MNPUMECHbIX aTOMOB 60/iee WM MeHee 0Ka/M30BaHHbIX Mar-
HUTHbIX Koneb6aHuii.

Pwnc. 7

MN3mepuTenbHbIii 3an npu
3/1eKTPOCTaTMYECKOM reHepaTope

ATOMHble sifpa, pacrosfiaralwye MarHUTHbIM MOMEHTOM, YyBCTBYIOT BO3-
MyLLaloLLee  AeiicTBME MPUMECHBIX aTOMOB, HAaxOASLMXCA B UYUCTbIX MeTannax, M
NPV COOTBETCTBYIOLIMX YCMNOBUSAX MOFYT CHAYXUTb ANA WX [eTeKTupoBaHusa. Ans
ueneii mccnegoBaHuii Takoro pofa 6bi1 MOCTPOEH CrNeKTpoMeTp AN sifepHo-Mar-
HUTHOTO pe3oHaHca.

B Hawem WHCTUTYyTe 6GbUM MPOBEAEHbl NepBble B CTpaHe McC/efoBaHus
mMaTepuasioB MNpu CBEPXHU3KMX Temnepatypax (4°K). PaspaboTaHHble MeTogpl U3-
MepeHuii N ycTpoiicTBa KPUOTEHHO TEeXHWKM He ToNbKo o6ecneunnn yHukasb-
Hble BO3MOXHOCTW /1 NPOBeAeHuUs (PyHAAMEHTa/IbHbIX UCCMefOoBaHWUA, HO WX WUC-
nofib3oBaHMe ANs KBa/IMGOMKALMM CBEPXUNCTLIX META/IIOB O03HAa4YaeT 3HauyuTeslb-
Hyl0 MOMOLUb W A1S1 MPOMbILLIEHHOCTM.
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Puc. 8

CToxacTuyeckuii npepelBatens /s
nccnefoBaHuii Mo HerTPOHHOW
CNeKTPoCKoNum

B obnactn Tteopumn u3nku

TBEpPAOro Tena 6bria 0606wWeHa Teopus
(ha3oBbIX MepexofoB BTOPOro pofa; 3Ha-
ynTeNbHblE MEeXAyHapoAHble YCMexu CBU-
[eTeNbCTBYIOT O pes3ynbTaTax, A0CTur-
HYTbIX B OOBSACHEHWM [AENCTBUA NpUMEC-
HbIX aTOMOB, BHECEHHbIX B 4YMCTble Me-
Tannbl.

WccnepgoBaHua B 06n1actu Xu-
MUM B Hawwem WHCTUTYTe WMEKT MouTu
15-neTHee npowsioe, U 3a 3TO BpeMms Ha-
UM XUMUKA JOCTUIAIN MHOTUX BblAAHOLUMXCS
pe3ynbTatoB. Pe3ynbTaTbl, MNOMyYeHHble
B XMMWM ypaHa W B 06/11acTV Npou3BOj-
CTBA pafMOoaKTMBHbIX M30TOMNOB, yXe Yyno-
MUHanuch. Bonblioe MexayHapogHoe npu-
3HaHMe 3aBOEBA/IN HAWW WCCrefoBaTesmn
OTKPbITUEM HEKOTOPbIX aHOMaJsInii, KOTO-
pble BO3HMKAKT B pe3yfibTate W3MeHEeHUs
M30TOMHOrO cocTaBa coeguHeHwii (M3o-
TOMHbIA 3dpchekT).

MeTogpl AgepHoin dm3nkn mMoryT

GblTb OTAIMYHO NPUMEHEHbI B XMMMWUYECKOM aHanuse. PasnnuHble npumecu, WMeto-
lpecss B maTtepuanax, nog [AeicTBuemM o6/yyeHuUs HelTpoHaMu CTaHOBATCS pa-
[VOAKTUBHLIMU, U, TakuM 06pPasoM, MOXHO OGHApPYXUTb UX MPUCYTCTBUE, a C

MOMOLLbI0O COOTBETCTBYIOLUX 3TASIOHOB MOXHO JAaxe onpeaennTb WX KOJIMYECTBO.
3Ta BO3MOXHOCTb 6blla OT/IMYHO MCMOJIb30BaHa HaLWMMA XUMWUKAMU,M KOMGUHA-

uUMei knaccuyeckux u sifepHo-pu3MYecknx MEeTOAOoB aHa/IMTUYECKON XUMuK Gbk
Nna paspaboTaHa HaxoAAWAsCA Ha BbICOKOM YPOBHE TexXHWKa onpeaeneHus npu-

MECHbIX 3J/IEMEHTOB.

B o6nactu N3yvyeHna XmmMm4yeckoro BOS,EI,eVICTBI/Iﬂ A0EepPHOro unssniydyeHud
nccnegosaHne CTONKOCTU XUMUYECKUX COG,IJ'I/IHeHI/IIZ K I/I3}'Iy‘-leHI/”O,l7IJ'IVI, HanpoTtue

NX pas3/ioxXeHne MOXeT CTaTb UCTOYHUKOM 60/MbLWIOr0 Ko/INYecTBa HOBbIX 3HAHWN.
Bbinn AOCTUTHYTLI 3HauUTeNbHble pe3ynbTaThbl B obnactn nccnegoBaHnAa mMexa-
HM3Ma nepegavym 3HEPrnmn B OpraHMYeCkunx Mosiekysiax m B TeEOpeTu4eCKomMm U
JKCNePUMEHTa/IbHOM WU3YyYEHUN 3/1EMEHTAPHbLIX MpoueccoB ,El,eﬁCTBI/IH N3n1y4yeHu4.
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Puc. 9
CnekTpoMeTp S4epHOro MarHUTHOTO pe3oHaHca

K pesynbTatam, AOCTUTHYTbIM B MCCNEAOBAHUAX CTPYKTYp HeopraHu-
UecKkMX COeAMHEHWA U B CUHTE3e MaTepuasioB, OTHOCUTCA pa3paboTka CUHTe3a
(h/lypMaoB KCeHOHAa, MOHOKPWUCTA/I/IOB rpaHaToB W (hepputoB M Ta pabdoTa, Ko-
TOopas Mo3BONSET 3arfssHyTb B C/OXHbIA MUP KOOPAMHALMOHHLIX CBSI3€iA.

WccnepgoBaHns No (oM3MKe pPeakTopoB yXe YrnoMuHanuck. OAHako Xo-
Tenocb 6Gbl OCTAHOBWUTLCA Ha OUYEHb BaxHO TeopeTuyeckoil paboTe, B pesy/b-
TaTe KOTOPO HaWM (PU3NKU-PEaKTOPLLMKA MMEKOT MNOUTM TMOJMHbIA KOMMeKe npor-
pavMM ANsl BbIYMCNIEHUS BCEX CYLLECTBEHHbIX MapaMeTpoB PeaKkTOpPOB C Hy/eBoi
MOLLHOCTBIO M KOTOpasi MOXET C/TYXWUTb XOpOLUeiAi OCHOBO W ANsi pelueHuss 3ajad,
CBSI3aHHbIX C 3HEPreTUYecKMMU peakTopamu.

B aKcnepuMeHTaslbHbIX WCC/IeA0BaHUAX MOMy4Yns Gosblioe NpusHaHue
paspaboTaHHbIii B VIHCTUTYTE MeToj, C MOMOLUGI0 KOTOPOro YAasioCb ONpeaenunTb
MUKpO-pacnpefeneHne notoka HEeMNTPOHOB BHYTPU TEM/OBbIAENAIOWMX 3/IEMEHTOB
W UX CneKTpasibHble WHAEKCbl. 3ac/yX1BaloT BHMMaHUS U HOBble pe3y/bTaThl,
[OCTUTHYTble B 06/11acTM K3MepeHWsi PeakTUBHOCTW: COBMECTHO C OGHUHCKUM
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®U3NKO-IHEPreTUYECKUM WHCTUTYTOM Ha-
UM COTPYAHWUKN BHEC/N 3HAUYUTE IbHBIN
BKNaj B [Ja/bHelillee TeopeTuyeckoe U
JKcnepvMeHTaslbHoe pa3BUTUE HOBOTO, -
npeanoXeHHoOro MorMnbHepoMm, - 4pesBbl-
YyailHO OCTPOYMHOro MeToAa M3MepeHust
pPeaKTUBHOCTHU.

YcnelwHo npoAo/mkanucb 1M npu-
MEHANUCbL nccnefoBaHnsa AyKTyauun
NOTHOCTU HENTPOHOB ANS onpefeneHns
cCpefHero BpemMeHW >XU3HW HeWTPOHOB
BHYTpPX peakTtopa W 3(eKTUBHOrO OTHO-
WeHns 3anasfbiBalolmx HeMTPOHOB. Bbiga-
IOWVMUCA ABMAIOTCA U Te pes3ysbTarhl,
KOTOpble MNOJlyYeHbl B UCCefoBaHUAX Ou-
HaMVKUW peakToOpoB C TMOMOLLUB UMMY/bC-
HbIX HEWTPOHHbLIX reHepaTopoB.

Havyatasa Hamm pabota B ob6na-
Puc. 10 CTM TEXHOJIOTMU PeakTOpPOB Besacb CO
YcTaHOBKa [An1s1 BblpallyBaHUs CKPOMHbIMKU MnepcnekTuBamu. BmecTe ¢
MOHOKpUCTa/N/oB  METanos WHCTUTYTOM aTOMHOW 3Heprum um. Kyp-
yaToBa Mbl BK/IHOUYWIUCE B UCC/eA0BaHUsA

Puc. 11

YCTpolicTBO ANSl HEWTPOHHO-aKTUBALMOHHbIX
N3MepeHit



Puc. 12

HenTpoHHbIA reHepaTop A9 Uene HEemTPOHHO-
-aKTMBaLMOHHOIO aHanusa

Puc. 13
3an ynpaBfieHWs YCTaHOBKW A1 U3Yy4YEeHUS KPUTUYECKUX CHOPOK

27
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Pwnc. 14

AKTUBHAas 30Ha
KPUTUYECKON CHOpKK

Puc.

OopraHMyecknx peakTopoB. Bblia u3yuyeHa
pagnauMoHHan CTOMKOCTb MHOIMX MaTe-
puanoB, n 3TW WCCNEAOBAHUA [OMOJIHS-
NINCb TENO-TEXHUYECKMMU U APYTUMU
TEXHOMOTMYECKMMU IKCMEepUMEHTaMMU.

MHTEpecHbIM TEeXHUUYECKUM pe-
3y/nbTaToM 6bUI0 BBEAEHWEe B McCnefoBa-
TeNbCKNI peakTop T.H. peakTopHoli net-
NN, C TOMOLLLI0 KOTOPOI OTKpblIach BO3-
MOXHOCTb WCCNEeAoBaHUsI PasHbIX OpraHu-
Yyecknx maTepuasioB B paguvalVoHHON 30-
He peakTopa. K aTum uccrnegoBaHUAM
OTHOCMTCSl Halla [esTe/lbHOCTb B 06/a-
CTU peakTOpHOW KasiopuMeTpuu.

CoBMECTHO C WHCTMTYTOM atom-
HOli aHeprun um. KypuyatoBa Ml MPOBE/M
UccrneoBaHUs TepMoANHAMUYECKMX
CBOWCTB cmecn AndachbeHnn-6eHsona c
LeNblo NOJMYyYnTb AaHHble A8 NPOEKTUPO-

BaHWA T.H. "MONYTOPaKOHTYPHOI" cucTe-
Mbl /11 3HEpPreTMyeckux peaktopoB. Pas-

15

HelTpoHHbIl TeHepaTop AN U3yyeHus
KpUTUYECKNX CHOpOK, paboTalolyxX B MMMY/IbCHOM
pexvive
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pa6OTaHHaﬂ cucrtemMma Tenepb 3aunuaeTcA COBETCKO-BEHI€pPCKUM NaTeHTOM.

06 o6cToATENLCTBAX 06pa30cBaHUA M PasBUMTUSA HaLMX UCCef0oBaHU
B 06/1aCTU 3/1€KTPOHUKM TOBOPU/IOCH YXKE MHOro pa3s. [OCTUrHyTble pe3ynbTa-
Tbl He MOTYT ObITb NepeyncneHbl 3[4ecb, HO XOTesoCb Obl cAenaTb OAHO o06LIee
yTBEpXAEHNEe. B obpa3oBaHUM MeEXAyHapOAHbIX CBSI3€ii OAHOM M3 cambiX MpuBe-
KaTesfibHblX 4YepT Hawero VHCTUTyTa SIBNS€TCA ero BbICOKUA YPOBEHb W3MeEpPU-
Te/bHOI TEeXHUKU. DTO O0COBEHHO SICHO Bblpaxkaetcsa B o6nactu, rae coumanu-
CTUYECKME CTpaHbl NPOSABAT 6OMbLUIOA WUHTEPEC B MEPEHATMM U MCMNOJSIb30BaHUU
HalmMx pe3ynbTaToB.

MepBas uHMUMaTMBA B 3TON o06nactu 6GepeT CBOe Hayalo OT uccnepo-
BaHUA MO HEWTPOHHOW (M3MKe,n MnepBbiM 6GOMbLIMM pe3ysbTaToMm 6buia pas3paborT-
ka MHOrokaHasbHbIX aHanusatopoB. OfHako, paau CnNpaBen/IMBOCTM, HYXHO CKa-
3aTb, 4YTO MepBas MHUUMATMBA B 3TOW 06NacTn umcxoguna oT (PU3MKOB, 3aHU-
MaroLWXCsi HENTPOHHOWN PU3UKOIA.

Mo3fHee,NOCTPOEHNE COBPEMEHHON CUCTEMbl HaKOM/IEeHUA U 06paboTKu

OaHHbIX 6bU10 pe3ysibTaToM TOro NJ0A4O0TBOPHOrO B3aUMOB/IUSAAHUSA, KOTOPOE CO-
34a/70Cb Mexzay uccrefoBaHusaMU No
3/IeKTpOHUKe ”n B apyrux obnactax. Co-
34aHne nepBoOil OTEYECTBEHHOW MasioNn
BbIYNC/IUTE/ILHOW MallMHbl tpa YbeanTenb-
HO gokas3ano, 4to B 3TOM o6nacty el
pacrnonaraemM OT/MYHbIMW Kagpamu. Mve-
eTCA 3HauuTeflbHbIA CNpoC Ha 3TWU Bbk
YNCNUTENbHbIE MalWHbl CO CTOPOHbI MHO-
MX COBETCKUX WHCTUTYTOB, Y YMHOXaIOT-
CA 3akasbl WM U3 Apyrux coumanncrmye-
CKMX cTpaH. B HacTosillee BpemMs OKOJO
30 Takux mawmH pabotarot B CCCP n
raP. 3t mauwwmHbl 0611a4aldT BecbMa Xo-
powleli cucteMoil maTematuyeckoro obec-
neyeHnss W NPUrodHbl He TOJIbKO ANna yn-
paBneHus u3MepeHusaMmu, AN npegsapu-
Te/NlbHON 06paboTKM AaHHbIX, HO U ANs
BbINOJ/IHEHUA HE O4YeHb CNOXHbIX MaTema-
TUYECKUX BblYUCAEHWIA. Hawm coTpyaHu-
KW [OCTUIIW XOpoWwMX pe3ynbTaTtoB U B
opraHu3auuy COBMECTHOW paboTbl ABYX

Puc. 16 win 6onee 9BM.

MHOrokaHasbHbIl aHanmsartop
TWMNa NTA-512
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Pwnc. 17
Manas 2BM BTOPOro nokosieHus, tpa-—iooi

Pwnc. 18
Manass SBM TpeTbero MoKoJsieHus, tpa-iooi/l
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Hauwm cneupanuctel B 061acCTV BbIYUCAUTENBHOW TEXHUKM WM MaTtematu-
KA MpaBWbHOI oOpraHu3auuein paboT Ha WHCTUTYTCKON 3BM Tuna ict-1905, co-
34aHMeM MporpamMmbl A7 OGC/Y)XMBaHUS MallMHbl, Pa3BUTWEM CUCTEMbl MaTeMaTu-
yeckoro ob6ecneyeHvst BHECNWM 3HAYMTESNbHbLIA BKAA4 B pacrnpoCcTpaHeHuWe KynbTy-
pbl BbIYUCNTENIbHON TEXHUKW B CTpPaHe.

JT0 KOpOTKOE MepeuncsieHne pesynbLTaToB padoTbl MHCTUTYTa GbUIo 6bl
HenosHbIM 6e3 MOoMbITKN OTBETUTbL Ha HEKOTopble BOMPOChI OOLEro xapakTepa.Ka-
Kas nosb3a 6blla ANs CTpaHbl M3 Bceil npowegwein geatensHocTn AO? UTo xe
GbUIO0 MOMYYEHO U3 BCEX MaTepuasibHbIX M AYXOBbIX 3aTpaT Ha UccrefoBaHus?
KoHeuHo,Ha 3TU BOMPOCbI MOXHO WCKaTb OTBET B MOMb3€,NMPSIMOA UM KOCBEHHOIA,
MPUHECEHHO HApOAHOMY XO03SIICTBY HayuyHbIMK pesynbTaTamu L/OWN. ToT dakT,
uTo 6pPYTTO [AO0XOA OT HAluMX AOTOBOPHbLIX MCCNEeAoBaHWii B 9TOM rody 3HauuTeslb-
HO npeBbiwaetT 100 MWIIMOHOB (DOPVHTOB, cam No ce6e CBMAETeNbCTBYeT O TOM,
UTO MPOMBILL/IEHHOCTL OLIEHVMBAET Halm pe3ysibTaTbl U TPeGyeT ucclefoBaTesib-
CKOli AesiTenbHOCTW.

OfHako oueHKy aeaTenbHocTM LY Henb3s NpoBogMTb TO/IbKO Ha
OCHOBE 3KOHOMWYECKOW MO/b3bl. TPYAHO OXapakTepu3oBaTb, Hanpumep, BAWs-
HME Hay4HbIX KOJI/IEKTUBOB, BblpaXalolleecss B O6LIEM MOBbILLEHUM HAYyUYHOTrO YpPOB-
HA B cCTpaHe. OTO BAWUsSIHWME 3HAYUTESIbHO crnoco6CTBYeT nporpeccy oo6uiectea U
Torga, Korga caMmu HaydHble pesynbTaTbl He SABNSTCS BblAAOWMMACH, HO OHU
YCUNMBAKOT B Hay4YHO-TEXHWUECKOM pPasBUTUM Takue TeHAEHUMUU, KOTopble COOoT-
BETCTBYIOT MHTEpecam CTpaHbl M Tpe6oBaHusM O6LLEro pasBuUTUS.

B KOHEYHOM UTOre Ha NocTaB/IEHHbIE BOMNPOCbI B camoli o06Lieli chopve
MOXHO OTBETWUTb Tak: Haubosnbliel nonb3oi aedAtensHocTM LYW 6biio M ocTaert-
CA TO KOCBEHHOe B/MsiHME, KOTopoe crnoco6CTBOBasio OOWEMy POCTY TexHuuye-
CKUX W eCTECTBEHHbIX HayK B CTpaHe.

YcnelwHasi HayyHasi AesaTeflbHOCTb Halwero WHCTUTYyTa BblpaXkaeTcs Tak-
Xe B pocTe U aBTopuTeTa He TOMbKO LIADK, HO M BeHrepckoli (Ou3vKu B LESIOM.

Xopowasi MexayHapoaHas penyTauus BblpaxaeTcsa B 60/bLUO nocellae-
MOCTU HalUMX Hay4HbIX KOH()epeHuuii, B OT3biBax O paboTax HalumMx COTPYAHWKOB,
ny6AnKyeMbIX 3a TpaHulei, B M36paHMM  HalUMX YYeHblX B pefaKkuMoHHble Kossle-
TMW 3arpaHUYHbIX XYPHA/IOB, B PYKOBOASLIME OpraHbl MeXAyHapoAHbIX Hay4HbIX
opraHusauuii m T.4. ” T.M.

MexayHapoaHoe npu3HaHue Hawero VIHCTUTYTa MposiBNsSieTcs ele B of-
HOM, G6OJilee BaXHOM B CBOWX NOC/EeACTBUSIX SIBIEHWM: B LUMPOKOM pas3BepTbIBa-
HUM COBMECTHbIX PaboT B pamkax MeXayHapogHoro cotpygHuyecTBa. CerogHs
y)Xe eCTeCTBEHHO, 4TO YC/IOBMEM COBMECTHbIX WCCMeAoBaHuii ABNsSeTCs B3auM-
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HaAa 3anHTepecoBaHHOCTb CTOPOH, KOTOpasda MOXEeT cyuiectBoBaTb TOJIbKO TOraa,
ecnn o6e CTOPOHblI MOTYT BHECTU NO/IOXNTENbHbIN BKnag B COBMECTHOE€ [AeJlio.

WHCTUTYT [AaBHO OCO3Ha&/T 3HAUYeHUEe MeXAyHapoAHbIX Hay4HbIX CBS3€eW,
M C camMoro Havana Mbl MOCTOSIHHO CTPEMWIUCL K PasBUTUIO WU yrny6neHuo cBsi-
3eli c couuanuCTUYeckMMu CcTpaHamu U, B nepByk odepedb, ¢ CoBeTckum Cowo-
30M. Mbl Y€ HECKONIbKO JIeT N/I0A0TBOPHO COTPYAHMYAEM C OAHMM M3 Haubosnee
KPYMHbIX Hayu4HbIX yupexzaeHuii CoseTckoro Coto3a, VIHCTUTYTOM aTOMHOM 3Hep-
rum um. KypuyatoBa, B 06sactu husumku TBepAoOro Tesna, siAepHoin cusmkm n pe-
aKTOpPHOU (PU3NKKM, UYTO SIBHO CBUAETENbCTBYET O NPU3HAHUMU HalMX pe3y/bTaToB
N Hawei xopoleli penytauuu.

B Gyaylem Mbl XOTUM WATW Aasiblie Mo 3TOMy MNyTW, KMGO Mbl Y6EXAEHDI,
UTo 6€3 XOpOLUX MEeXAyHapoAHbIX CBA3eli HEBO3MOXHO YBe/MumBaTb 3((EKTMB-
HOCTb WcC/efoBaTeNbCKoli paboTbl. Mosb3a MeXAyHapoAHbIX CBsi3eli cKasbiBaeT-
cA B pesynbTatax UCC/efoBaHWii,M MHOXECTBO MPUMEpPOB Ao0KasbiBaeT, 4YTO 3a
ycnewHoli uccrnegoBaTenibCkoli paboToii Bcerga CTOUT 3HAUMTEsSIbHOE MexayHa-
poaHoe COTPYAHUYECTBO.

BaXHOCTb MeX/yHapOAHbIA Hay4HbIX CBA3EN He MOXeT OTTeCHUTb Ha
3afHWli NnaH 3Ha4YeHUe Hay4HbIX CBSA3el BHYTPU CTpaHbl U,rNaBHbIM 06pa3om,
BHYTpM WHcTuTyTa. Ha camom pene, npeHeOGpexeHWe BHYTPEHHWMMW CBS3SMU MOX-
HO cumTaTb O6O/bLIE OWMOKON, 4YeM HEe[0OLUEHKY MeXAyHapoaHblx cBA3ei. Hayu-
Hble U TeXHWYeckue CBSI3N BHYTpPM CTpaHbl 0GecneunBatoT ObICTPOE MWCMOJb30Ba-
HVe [OCTUTHYTbIX pe3ynbTaToB, YCTPaHAWT nNapaiennsM B UCCNeOoBaHUSX,
CNOCOOCTBYHOT pas3fefieHno HayyHoro TpyAa, WMELero Bce 6osbluee 3HauveHue.

Hally cBSA3W C MPOMbILWIEHHLIMA MPEANPUSTUAMU 3HAUUTENLHO YBENYU-
nuck 6narofaps BO3MOXHOCTSIM KOHTPAKTOB Ha WCC/ef0BaHUsi, W NOJyYeHHbId [0
CMUX MOp OfbIT MoKasbiBaeT, 4YTO 3Ta opMa COOTBETCTBYET Jlydlle BCEro WHTe-
pecam o6eux CTOPOH. B o6nactu dyHAameHTa/bHbIX UCCMEefoBaHWiA, rae Takas
chopMa cBfi3eii He O4YeHb BO3MOXHA, CBA3WM CU/IbHO 3aBUCAT OT JIMUHbIX KOHTakK-
TOB. [lOMOXEHWE YC/IOXHSIETCA €ele W TeM, YTO [AeiCTBUTENIbHYI0 Hay4HYIo LEeH-
HOCTb BKNaja COTPYAHMYAIOWMX CTOPOH MOXHO OMpeAenunTb TO/IbKO MNocne onpe-
[leNeHHOro, 4YacTo AO0BOMIbHO A/IUTENbLHOTO, MNPOMEXYTKA BpPEMeHW, T.K. camu
thyHAaMeHTa/IbHble UccnefoBaHusl He MOTYT 6biTb OLEHEeHbl B KOPOTKMI CPOK.

O630p Halleit BHYTPEHHEl XW3HW MNoKas3biBaeT, YTO OpraHuM3aluoHHO
Hal VIHCTUTYT ABASeTca TakuMm Kcc/iefoBaTeNlbCKUM LEHTPOM, B KOTOPOM MMeeT-
Csl HECKOMIbKO pacnofnararlmx OTHOCMTESIbHO G6OMbLO/i aBTOHOMHOCTbIO o6nacTeil
NCCNefoBaHUss U OHWM OXBaTbiBalOT, 3a HEGO/bLIMM WUCK/TIOUYEHUEeM, Kak (oyHOaMeH-
TanbHble, Tak W NpUKNagHble WUCCNEeAOoBaHWs, a Takke W HoBble pa3paboTku, a
B 06/1aCTU 3MEKTPOHHbLIX UCC/efoBaHuii UMeeTcs [axe W OMbiTHOE MPOM3BO/ACTBO.
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Takaa cTpykTypa WHCTUTYyTa 4yacTo CTaBMT BOMPOC: MMEETCA N1 Mexay pasnu-
HbIMA Hay4yHbIMXU 06/1ACTAMU TaKOe CWU/IbHOE B3aMMOB/IMSIHME, KOTOpPOe 060CHOBbI-
BaeT eAuHyH OpraHun3auMoHHYH CTPYKTYpy? [oBops no-gpyromy, Henb3s
paccmatpuBaTb WHCTUTYT Kak aHcaMb6/b PacnofioXeHHbIX /I0Ka/lbHO B OAHOM Me-
CTe€ HEeCKO/IbKMX MEHbLUMX MO pasMepy WMHCTUTYTOB, KOTOpble, MOXET ObiTb, MOr-
NN 6bl GbITb XU3HECNOCOOHLIMA N OTAENBHO?

Te, KTO OCTaBNsieT BHE BHUMaHWs TO, 4TO CErofHs Bpsf4 /M UMeeT-
CA Takasl uccriegoBaTesibckas 3ajlauya, K paspelleHuld KOTOpol He HYXHO npu-
B/ieKaTb pas3fiMyHble OTPac/iM Hayku, MNO-BUAMMOMY MOMM 6bl TaK PasMbIWNAT.
Ho n ansa Hux ybeauTesibHbIM A0/MKEH OblTb [OBOA O TOM, UTO OTAefbHble 6Ofb-
uve uccnepoBaTeflbCkMe YCTaHOBKM (peakTop, BbIMUC/UTE/IbHAS MalluuMHa, YCKO-
pUTenb) WU OTAeNbHble C/OXHble NpoLiecchl (coBpemMeHHass o6paboTka [aHHbIX,
TEXHO/IOTMYECKME MEeTOAbl BbICOKOFO YPOBHS) He MOryT OblTb MCMO/Ib30BaHbl 6e3
CO3[laHNA COOTBETCTBYIOLLEIO0 WHTErpupyloLero opraHa.

OfHako HavbGofiee BaxHbIA OBOA 3a OpraHW3aLMOHHY0 MHTerpauuio co-
CTOUT B TOM, UYTO 3HAUUTE/IbHblE HAyYHbleé HAUYMHAHUS HEBO3MOXHO YCMelHO Mnpo-
BECTU, E€C/M He COeAMHWUTbL BCe pas/inyHble Crnoco6bl; €c/iM HEBO3MOXHO MpuB-
Neyb TO, 4YTO fAaeT (hu3MKa, XUMUA, MaTeMaTuKa, 3/1eKTPOHMKA B LEeNsx AoCTU-
XEHWs1 MoCTaBfIeHHOW 3agauun. Moagepka MHOTOrpPaHHOro, yAapocrnocoGHOro uc-
cnejoBaTeflbCKOro noTeHuuana, Cr/I0YeHHOTo B eAMHYH0 OpraHusauuio,060CHOBbI-
BaeTcsl, C OAHOW CTOPOHbI, TakMMu (DyHAAMEHTa/IbHbIMKA MCCNefoBaHUSIMU, KOTO-

pble TpebyloT 60MbLMX YCTAHOBOK U OpPraHM30BaHHbLIX FPYMMnoBbIX pa6oT, C Apy-
roil CTOPOHbI M TNaBHbIM 06pPa3oM, TEMW HanpaB/ieHHbLIMA Ha BbINOJIHEHUE KOH-

KPEeTHbIX u.enel7| nccnenosaHnAMM, KOTopble 6es3 HeO6XO,CI,I/IMOFO KPUTN4YeCKoro
noteHunana un KOMM/IEKCHOW AeATE/IbHOCTN HEe MOTyT ObITb yCnewHo ocyuwiecTtsrie-

Hbl.
B TomM cnyyae, ecnn uesnb0 VICCI'Ie,CI.OBaHVIVI B 06s1actu ANNEKTPOHUKM

ABMSETCA CO3[aHWe YCTpoicTBa, NPEeBOCXOAALWEro 3aAaHHYl CTeneHb CI0XHOCTMH,
OeAcTBUTE bHbIM pe3ynbTaT uccnefoBaHWii MOXeT ObiTb OUeHeH Torga, ecnu
AaHHOe YCTpPOWCTBO MPOU3BOAUTCA B CEpuUM, IKCnayaTMpyeTcs B YCU/IEHHOM pe-
X/ME U Ha OCHOBaHWW NOJIyYEHHOro onbita 6yAyT npoBeAeHbl COOTBETCTBYHOLLNE
ynydweHus. Ona aToro umeetcs Heob6XOAMMOCTb B 3KCNEpPUMEHTasSIbHOM MNpous-
BOACTBE, ONMpaloLEeMCA Ha MepefoBy0 TEXHOJIOTUIO, Ha 4YTO OTAENIbHO yKa3aHo
B pELIeHnsX, 3anuCaHHbIX B AOKYMeHTe "TIpuHuMMbl HayyHoil nonutukm BCPIT".
Cuntalo BakHbIM MOAYEPKHYTb, YTO B Hawem WHCTUTYTe B3auMHOE B/INSAHNE MEX-
Oy 3MEeKTPOHHbIMW WUCCMEAOBaHMAMM W OPYTUMU  Hanpas/IEHVUAMU, WCMNOJb3YOLWMMU
pe3ynbTaTbl 3TUX WCCNefoBaHWi, urpano 6oMblyld posib B NOCTAHOBKE LUenu, WU,
Nno cyllecTBy, 3TO B3aMMHOe BWUSHWE CAeflasio BO3MOXHbIM ObICTpOE pasBuUTHE
KyNbTypbl M3MEPUTESIbHON TEXHUKW. Halle HaunHaHWe B pa3paboTke Masioi Bbr
YMCANTE/IbHOM MallMHbl, UCMOJIb3YEMON [/ Hay4YHbIX W APYIUX Lenei, TONbKo
noTOMYy WMENo ycnex, 4To ObUIO MOHMMaHWe BoOMNpoca, 6bU MOTeHUMan BbLLE KpU-
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Tnyeckoro, 6brl HEO6XO,CI'I/IMbII7I TEXHOTOTNYECKUNA YpOBEHb, a TakKXe YNoMAHYyTOoe
B3aUMOBNVAHME MeXay pasnnyHbiMA nogpasgenieHunamu HctutyTa.

MYC/AN O BYAYLEM

PaccmaTtpuBasi MHOroo6pasHble CO6bITUSI MPOLUAOro, UHOrAa s MO3BOMS
cebe 3arnsHyTb B Oyayllee, HO BMAPSAMYyl0 O TOM, Kakue MbICIM MOTYT BO3-
HUKHYTb Ha ocHoBe 20-N1eTHEr0 OnbiTa O CTOSIWMX Mepef Hamu rofax ele He
ropopun. Ha camom gene, 3TO He Takas YX ferkas 3agada. TPyAHO cKasaThb,
uTo nNpeacTouT Hawemy WHCTUTYTY B 6yayLiem.

OpmHa U3 XapaKTepHbIX 0COGEeHHOCTell uccnefoBaTenbCKoli pa6oTbl Co-
CTOUT B TOM, 4YTO OHa BCe BPEMS paclIMpPSieTCs, NOCKOSIbKY HOBble MbIC/M MO-
CTOSIHHO BefdyT K (hOpMy/IMPOBaHMIO HOBbLIX MCC/ef0BaTenbCKUX Lenei. A cymma
3aTparT, OTnycKkaemblx Ha MccnefoBaHWs, He pacTeT NpPOMnopuMOHaIbHO POCTY
KonuuecTBa ugeil. Heob6xoayMo TOPMO3WTb CMOHTAHHYD PacxoAMMOCTb B Mcce-
[OBaHUAX, B MPOTUBHOM Cflyyae MOXET MOAYYUTbCA, UYTO GOMbLIOE KOMMYECTBO
HauMHaHWIA ByAeT yrpoxaTb YCMexy pelleHns BaxHelilnx 3agad. Kak pas3 noaTo-
My HYXHO OMpefenuTb Kakue uccrefoBaHus AO/MKHbI MOSyunTb 6Gosiee OCHOBa-
TEeNbHY0 MOAAEPXKY W AN KakUX WCCNefoBaHWii MOXHO 06ecneunTb TOJIbKO
CKPOMHBIA YypOBEHb, A0CTATOYHbIA [/ OCBOEHUSI MeXAyHapoAHbIX pe3ynbTaToB.

B cnyyae uccnefoBaHWii, HanpaBfieHHbIX HA AOCTMXEHUE KOHKPEeTHOI
9KOHOMMYECKON Lenu, MaTepuanbHas nogdepxkka >enaeMblX pasMepoB B HacToSs-
lee BpeMsa npefctaBnseTcs o6ecrnieyeHHoi. OfHako, Pe3ynbTaTUBHOCTb 3TUX
nccnefoBaHuii B mepcrnekTUBe B pelialolleli cTeneHu 3aBUCUT OT Toro, 6asupy-
l0TCS /1M OHM Ha 06AMPHBLIX (PYHAAMeHTasIbHbIX UCCNefoBaHUsAX, W Kak pa3 B 3Toi
061acTU pelnTb, YTO HYXHO pa3BMBaTb B GOMee MOJHYI Mepy U 4YTO HeT,-He-
nerkas 3afgava. Lenbio dyHAameHTaslbHbIX UCCNefoBaHuili SBNSieTCs BCKpbITUE
elle @& W3BECTHbIX 3aKOHOMEPHOCTEe1,CBOINCTB - 1 TakuM 06pasoM BpPsSig /I MOXIO
ckasaTb 3apaHee, K KakuMm pesy/nbTaTaM NpuBeayT NoAJepXaHHble MccrenoBa-
HUS UM C KakUMM HegocTaTkamu 6yfAeT CBSA3aHO YMeHblueHMe NOoALEPXKU. Mo
HO MPWUBECTM MUCTOPMYECKME NpUMEPbl, KOTOpble CBUAETE/IbCTBYIOT O TOM, YTO
HOBble 3HA4UTe/IbHble OTKPbLITUA 4YacTO POXAA/MCb TaM, TAe HUKTO UX He OXu-
fan. W3 atoro, ofHako, He cnefdyeT, 4TO,HAfEsCb Ha CAy4aiiHOCTb, HE HyX-
HO HanpaBAsATb CWIbl HA NOAAEPXKY BaKHbIX B AaHHbIi MOMEHT Hanpas/ieHui.
3T0 nomaiollee 06blYHOE MpefcTaB/ieHUsl MOsIB/IeHWe HOBbIX pe3ynbTaToB o06pa-
WAaeT Halwe BHUMaHWe Ha TO, 4YTO MpU NOAAEepXKe Hay4HbIX HanpasfeHuit, uenei,
HaM HeNb3s MPUMEHATb XEeCTKMe CXembl. ECnu B Kakoi-HMGyab 06/1acTu poxaa-
eTca oGHagexuBaloWmii pe3ynbTaT, TO eMy Hafo CBOEBPeMeHHO oKa3aTb Heo6Xo-
OMMYI0 TOAZEpXKY 3a cueT ApYyroro, MeHee NepcrnekTUBHOTO MCC/efoBaHus.
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EcvM co3HaTeslbHO YNpOCTUTb AeicTBUTENbHOE MOMIOXKEHWEe, TO uUccre-
[JoBaTeNbCkuil noTeHunan LD pasgensetcs,no cywectBsy, Ha cnegytouye 4 06-
nacTu:

a) uccnefoBaHUs MO BbIYUC/IUTENIBHOW TeXHUKe

6) wmccnegoBaHus nNo M3nke TBeEpPAOro Tena

B) uccnefoBaHua no AfepHol aHepreTuke

r) uccnenoBaHus nNo ¢M3vke 4acTul, U SAEepHOR usuke

a) K nepBoii o6nact OTHOCATCSA Haxo4sAWMecsi B MOMHOM pa3BUTUM
paboTbl MO cucTemMam MaTeMaTU4ecKoro obecrneyvyeHuss U CasisbiBaoLMe 60/bLIoe
KONIM4YeCcTBO COTPYAHMKOB paboThbl NO annaparHblM cpefcTBaMm. JTOT uccnefoBa-
TeNbCKUA noTeHuuan npeactaBfsieTCs NPUrogHbIM ANs pa3paboTKu HOBbIX
YCTPOMCTB BbIYNCAUTE/IbHOW TEXHWKU, KOHKYPEHTHOCMOCOOHbLIX Ha PblHKE couua-
JIMCTUYECKUX CTpaH. 3acnyxuBaeT 60/bLIOTO BHMMaHUS pa3BepTbiBaloLascs B
MeXAyHapoaHbIX MacliTabax TeHAeHUMs agantaumm Manbix 3BM O pa3fiMuHbIX W3-
MepUTesbHbIX YCTPOMCTB. 3TN nNpmbopbl 6narogaps 6bICTpoii 06paboTke AaHHbIX
M3MEepeHnii 3HaYMTesIbHO MOMOralT KaK B KOHTPO/Me TeXHOMOrMyeckux MpoLeccos,
Tak U B 3(PEKTVBHOCTM W HAOEXKHOCTU HAKOMJEHUS Hay4HbIX AaHHbIX. B ob6nac-
T WCCefoBaHWii MO MasbiM M cpegHuMm 3BM rnaBHON 3afjadveil Ha nocrefyrolive
rogbl GyaeT pasBuMTUE WCMO/b30BAHUSA 3TUX MallMH A5 PELIeHUs HayuHbIX U Apy-
rmx 3afad.

6) WccnepgoBaHusi TBepAblX Ten BKIOUYAOT B ce6si credylolpe HayuHble
o6nacTtu: usMka TBEpAbIX TEN, XMMUSE U YacTUYHO dm3nyeckass onTuka. Heog-
HOPOAHOCTL 3TUX o6nacTeil Benvka,u B GyaylleM MaHUpYeTCcsl KOHLEeHTpauus
CUN Ha 3 TECHO CBSi3aHHbIX APYr C APYroM 3ajayaxuccnefoBaHue MaTepuasios
NSt 3aNOMMHAIOWMX YCTPOCTB 3BM C LEMblo M3roTOBMEHUS MOAEenu, MCnosb3ye-
Mot B 3BM, uccnefoBaHUs Na3epoB U fla3epHbiX MaTepuasioB C LEMbio NpUMeHe-
HUSI Na3epoB B BbIUNC/IUTE/NIbHOW TEXHUKE U TEXHOMOIMW W, HakKoHel, Wccnepo-
BaHMS METOAOB aHa/M3a NPUMECHbLIX 3/1EMEHTOB.

B) B o6nactn sigepHoit saHepreTukn WHCTUTYT o6nagaeT peasibHbIM,
HO MO OTHOLUEHMIO K APYTMM COLMA/IMCTUYECKMM CTpaHam CKPOMHbIM MOTEHLMAasIoM,
KOTOpbI/i BCce 6onee cokpawaeTcs M3-3a CTapeHus UMermxcsl uccnepoBaTerib-
CKMX YyCTAHOBOK. Mbl JO/MKHbI CMOTpeTb B rfla3a 3Tomy chakTy u BblpaboTaTb Ta-
Kne coobpaxkeHusi, KOTOpble YCWUNMBAOT MWMENOWWMIICS B 061acTM AfepHbIX UCCepo-
BaHWii NoTeHUMas U CTaBAT €0 Ha C/Ayx6y 4acTblo OTEUYECTBEHHbIX Lenew,
YacTblo e - MeX/[AyHapoAHbIX B pamMKax COLMa/MCTUUECKOWh UHTerpauuu.

3agaun uccnefoBaHuii BO MHOTUX OTHOLUEHWsIX onpefensioTca Tpeb6oBa-
HUSIMM COTPYAHMYECTBa, pPa3BepTLIBAOLEINOCS B paMkax WHTerpauuM couuannuctu-
Yyecknx cTpaH.
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Ha nocnegyole roAbl Xopolleid MHULMATMBOIN npeacTaBfisieTcsl npor-
pamMma, KoTopasl, C ydyacTuem 3anHTepecoBaHHbIX cTpaH C3B,6yaeT BbiNosHeHa B
Halwem WHcTUTyTe W TNaBHOW LENnblo KOTOPOI ABNsSieTCA uccnefoBaHue napamet-
POB BOASIHbIX PEaKTOPOB Moj [AaB/fieHMEM NPU U3MEHSIIOWMXCS YC/I0BUSAX Ha 6oree
HafleXXHoe 3KCrepuMeHTaslbHoe 060CHOBaHME MPUMEHSIEMbIX pacyeTHbIX MeTOAOB.
MpepacTaBnseTca 060CHOBAHHLIM OMpefefieHHoe pacnpocTpaHeHue 3Tol nporpam-
Mbl B HanpaBfMeHWM MUccriefoBaHWii Mo TEMNnoBON TEXHUKe W TepMmoruapabruke.

r B Halleii cTpaHe MpaBO Ha CyLIECTBOBaHWE 3SKCMEpPUMEHTasIbH

nccnefoBaHuini no dusnke 3/1EMEHTAPHbIX 4YacTuy, onupaetcsl Ha O6beaVHEHHbIN
WHCTUTYT $SA4epHbIX UCCefOoBaHuii. YdyacTue B 3TOM MeXAyHapogHOM npepnpus-
TUM COLNANUCTMYECKMX CTpaH MOXET ObiTb pe3ysibTaTMBHbIM TOMbKO TOrga, €ciu
B pasBuUTME TOW WAN WMHOW OTpac/M 3KCNEPUMEHTaA/IbHON TEXHUKU Mbl MOXEM BHe-
CTW CBOW BKNajg. 34ecb, B MEpBYW ovyepedb, WMeeTcs BBMAY y4yacTue B paspa-
60TKE W3MEPUTENIbHON TEXHUKM KN 06paboTke [AaHHbIX.

MepcnekTuBbl sAepHOl (OU3NKKM, €ec/i MOHMMAaTb €e B K/1aCCUUYECKOM
CMbic/le, Takke TPYAHO NpeACTaBUMbl 6€3 MeXAyHapoAHOro COoTpyfAHMYEecTBa W3-
-3a 60MbLUOl/i CTOMMOCT YCTAHOBOK, [JAlOMX BbICOKOCTAGU/IbHbLIE MOHO3HEpreTU-
yeckue My4yku YacTul, C U3MEHSIEMOI 3Heprueil.

OfHako, uMeloTcsl o6nacTu, rae siaepHas dmsvka nepekpbiBaeTcs
APYTMMU HaykaMu, B KOTOPbIX WCCMefoBaHUsi MOTYT MNPOBOAUTLCA W NPU  MEHb-
WMX MaTepuasibHbIX 3aTpaTax. Hanpumep, du3nyeckoe U XUMUYECKOe
NPYMeHeHWe aHHWUTUAALUMM TO3UTPOHOB BO BCEM MMpe MNPUBAEKIO MHOTO (PU3MKOB-
-A0EpPLMKOB, M MO UMEIOLLEMYCSl OMbITy B 3TOW 06/1aCTM UMEKTCA NpaKTUYecKu
nonesHble pesynbTaTbl. ElE oAvMH MpUMep: YCKOPUTENW C Masoil sHeprueit oT-
NIMYHO TMPUMEHUMbI A7 BHECEHMSI MPUMECHbIX aTOMOB B KpWUCTan/bl WKW ANs UC-
cnefoBaHUsi NpPUMECHbIX 061acTeil, BBEAEHHbIX B KpUCTafbl.

Byayuwiee 3amMaHuMBO W Torfga, €clM OH He CBO6OAHO OT 3a60T.
A 3a60Tbl 3acTaB/fAOT 3a4yMbIBaTbCsA, UCKATb PELLEHUS.
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HEHOTOPLIE BOMPOCY OPFAHU3ALMU U XO3AWCTBEHHOW AEATE/NILHOCTU WHCTUTYTA

1971-i ropg sIBUACS TOAOM AasibHelillero ycoBepLIeHCTBOBAHUSI B opra-
HM3aumMM paboTbl MHCTUTYTA. XapakTepHble [A/1S pasBUTUS KOMMIEKCHbIX Ucche-
[OBaTeNIbCKMX MHCTUTYTOB NpOLECCbl pPa3BETB/IEHUA U MHTerpauun npuobpenu
chopMbl, onpefenvBLIMECS MPexae BCEero BHELWHVWMM (hakTopamu, B TOM 4ucie Mo-
NUTUKOWN B cdoepe Hayku. COOTBETCTBEHHO [yXy FoCyAapCTBEHHOro nepcnek-
TUBHOTO HAy4yHOro MjaHa B MHCTUTYTe NPOAO/HKaNoch YCOBEPLIEHCTBOBAHME Op-
raHU3aLMOHHON CUCTEMbI C LEMbI0 y/yylleHus paboTbl, T.e. NpU (PUHAHCKPOBA-
HUM Hay4HbIX TeM MNpou3BedeH MNepexofd OT (PMHAHCUPOBAHWS OpraHuM3auuii K
6osiee COBPEMEHHO M TUOKOW cucTeMe (PUHAHCUPOBAHUS 3adaHuii.

HayuHble 1 dmHaHcoBble nnaHbl 1971-ro roga ObuM paccymTaHbl Ha
12 3apaHuii, umMeloLwX O6LLEeMHCTUTYTCKOe 3HavyeHue.BocemMb U3 HUX HOCWUAU
xapaktep yHOAMeHTaNbHbIX U MPUKNafHbIX UCCNefoBaHUii, a B pamkax ocTalsib-
HbIX YeTbipex BeslaCb KOMIJIEKCHAaA AeATe/IbHOCTb, B OCHOBHOM Harnpas/ieHHasi
Ha co3faHue onpegeneHHbIX MaTepuasioB U MPOAYKTOB, XOTHA OHa cogepxana
4acTUYHO W byHAAMeHTa/lbHble uccrefoBaHusa. B pesdynbtate aToro B oTaenax,
NpoBOAALLMX (PyHAAMEHTasIbHble M NpUKIagHble ncciefoBaHns, obpas3oBasinCh
CTPYKTYpbl ""team', COOTBETCTBYWOLWMNE MporpamMme wuccriefoBaHusa. IOTU YeTbipe
nporpaMmsl COOTBETCTBYIOT [/1aBHbIM HanpaBfeHUsAM UCC/ef0BaHUi, NpoBOAVMbIX
B WHCTUTYTE, W BO3IMAB/AIOTCA YETbIpbMS 3amectutesniamu aupektopa. Coor-
BETCTBYIOLWAA CTPYKTypa WHCTUTYTa npuBegeHa Ha puc. |.

MoMMMO MporpamMmM MepBOCTENEHHOW BaXHOCTW, B MHCTUTYTe NpOBO-
OSTCS W Apyrue uccnefoBaTesfibCKO-KOHCTPYKTOPCKUE paboThl, HanpasieHHble
Ha pelleHVe KOHKPeTHbIX 3KOHOMMYeckux 3agad. W3 pacxofoB Ha paboTbl, Mpo-
BOAVMblE B MHCTUTYTe, 60% MOKPbLIBAIOTCA [A0XOAaMU OT KOHTPaKTHbIX Mccnepo-
BaTe/IbCKMX U paspabaTbiBalolyx paboT. HawmMu rfaBHbIMU NapTHEpPaMu SIB/SOTCS
"Orion", BeHrepckuii 3aBof ONTMYECKUX NPUBOPOB, Yenenbckuit meTanypru-
Yyeckuii KOMBUHAT U “videoton™. CpeayM opraHusauuii, oUHaHCUPYIOWMX HalLm
nccnefoBaHns, 3HauuTeNbHOe MecTo 3aHuMaeT [ocyAapCTBeHHbld KomuteT mo
TEXHUYECKOMY pa3BuTuio BHP. MMeloTcs XopoluMe KOHTakTbl C pas/iMyHbIMK Kcche-
[0BaTe/IbCKUMWU MHCTUTYTaMM, HaxoAsWWMUCA Kak B npedenax CTpaHbl, Tak u
3a rpaHuueii. Ons coTpyAHMYecTBa C MCC/efoBaTe/lbCKUMKU MHCTUTYTamu couua-
NUCTUYECKNX CTPaH BaXHyld PO/ib UrpaeT COBMECTHOE MCMOJIb30BaHMe HallmxX
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pe3ynbTatoB B 06/71aCTV U3MEPUTENIbHON U BbIYUCAUTESIbHOW TeXHUKU. CyllecT-
BYeT Xxopowee COTPYAHMYECTBO Takke u ¢ BY3-amu. B 1971-om rogy 6bin nepe-
OaH B aKcnayaTauuio yyebHblli peaktop BypanewTtckoro MosMTEXHUYECKOTO WH-

CTUTyTa, pacyetbl N Kputnyeckasd C60pKa KOTOpOTro OblIN BbINOSIHEHLI B HALLEM
MHCTUTYTE.

BaxHelLMmM M3MeHeHMeM MEeTOAOB YMpaBfeHUsl UCCNefoBaHUAMN B UH-
CTUTYTe SIBASETCS BblAeNeHne WUHCTUTYTCKUX NpPOrpamm NepBOCTEMNEHHON Baxk-
HocTu. [Mepexof K HOBOI chopve ynpaBfeHUs UCCNEefoBaHUSAMU BMecTe C (ovHaH-
CUMpOBaHMEM 3aflaHuii MPUBESIM K TakUM 3KOHOMMWYECKMM pesy/nbTaTam, KoTopble
[OelicTBYIOT Jaxe Ha pas3BUTWE NPOgIECCMOHANILHOTO YPOBHS Mcc/legoBaTeneii.
NccnenoBaHusi, KBa/IMGUUMPOBaHHbIE KaK WHCTUTYTCKME MporpaMmbl, 3acTaBuiun
nccnegoBateneil 3aHATbLCA OCBOEHWEM HOBbIX o6facTeii. Hauw uccneposartenu
nokasanu NoAroTOBMEHHOCTb M B BOMpocax BefeHus paboTbl Mo HOBOMY CTWJIIO.
[eno B TOM, YTO MOMMMO OCBOEHWSI HOBbIX 3HaHWIA, MccnefoBaTeny BbIHYXAEHbI
GbIM HAayuyuTbCsA U paboTaTb MO-HOBOMY, MOCKO/IbKY B pamMkax MporpaMmbl Mpo-
BOAATCS MpWKNadHble M paspabaTbiBaioime paboTbl, OT KOTOPbLIX,B OT/IMYME OT
thyHAAMEHTA/IbHLIX MCC/Ie0BaHUI,0XMAAETCA ONpeaeneHHblli U HenocpeaCcTBEHHbI
9KOHOMMYECKUii adppekT. Takoil moaxof, eCTeCTBEHHO,0T/IMYaeTcss OT CyLLecTBO-
BaBLUEIO Npexae CTuns paboTbl.

Oc0o6eHHO ObICTPO 6bUIM AOCTUTHYTHI pe3ynbTaTbl B MporpaMMe Mo
UMNNaHTaunM MOHOB. B pamkax coTpygHuyecTBa C VIHCTUTYTOM aTOMHON 3Heprum
um. UM.B. KypuatoBa Hawmmu uccriegoBaTensiMM 6blia co3faHa Takasi TexHu-
yeckass u TeopeTunyeckas 6asa, KoTopas MO3BOMAET MPUMEHSITb COBPEMEHHLIE
MeToAbl MUKPOJIErMPOBAHNS B TEXHWKE MONYNpPOBOAHMKOB. B mporpammax mno
UMNAaHTauMM MOHOB M pa3paboTke MarHUTHbIX 3anoOMVHAIOWMX YCTPOWCTB y4yacT-
BYIOT COTPYAHMKM pasHbliX OTAenoB 6e3 HOBOW U 0cob6oii opraHu3aunoHHOWN
hopMbl.

PesynbTaTbl, [AOCTUIHYTble B HOBbIX 06/1acTsX, MNOATBEPXAAOT adpek-
TUBHOCTb MexaHu3Ma ynpaBfieHUsi HOBOrO Tuma, T.e.: Korga pyKoBOACTBO WH-
CTUTYyTa npugaeT KakoMy-TO 33[aHui0 MepBOCTENEeHHY BAaXHOCTb W BblAenseT
HEeo6XoAVMYI0 MaTepuasibHylo MOAAEPXKY B CUY COBMafeHusi HayyHoro MHTepeca
M MaTepuasnibHbIX BO3MOXHOCTEN (IMYHBIX U Hay4HbIX) ycnex gocTuraetcsl 6bk
cTpee M TpebyeT He3HAUUTESIbHbIX OpPraHW3aLMOHHbLIX TMepPeMeH, KOTopble YBesu-
uMBaloT BEPOSITHOCTb ycnexa WUcc/efoBaHNWs M COKpalaloT CPOK, HeobXoauMblii
ANA OOCTUXEHUs pe3yNbTaToB.
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Oco6asi maTepuanbHas nogaepxka OCYLLEeCcTBseTCs PYyKOBOACTBOM
MHCTUTYTa U3 Tpex UCTOo4YHUKOB. C 1971 roga yMeHbLUeHbl 3anjiaHWpOBaHHbIE
pacxoAbl Ha BOCEMb [/1aBHbIX HanmpaB/ieHW M C3KOHOMJIEHHAs cyMMa 06pa-
leHa Ha WHCTUTYTCKMe nporpammbl. U3 choHaa pa3BuTus MHCTUTYTa Takke
BblAesiIfeTca CymMMa, MOo3BOJSOWas npuobpeTtaTs Npubopsl Ans uccnegoBaTene,
yyacTBylOLMX B nporpammax. W HakoHel, HO He B MNOCMEOHIO ovyepedb, 0coboe
BHMMaHWe yAensieTcs CO3[aHui0 ycnoBuii (DUHAHCMPOBAHWSI NporpaMMm 3a cuyet
BHELLUHMX KOHTPaKTHbIX paboT. VcnonHutenu nporpaMmbl MofyyalT ocobylo nop-
[EepXKy He TO/IbKO CHabXeHueM mMaTepuanamu v npubopamu, HO M MOSyYEeHUEM
60s1ee BbICOKMX MPEMUIA.

C MOMOLLBI0 M3MOXEHHOI 3A4eCh KpPaTKO CUCTEMbl ynpaBfieHus UCCNefo-
BaHUSIMU, MpUMbKaOLLIEli K MeTofdy (UHAHCUPOBaHUS 3afaHuii, MOXHO [AOCTUTHYTb
TOTO, 4YTO COKpaTATCA pacxofbl Ha HanpaBfieHHble WccrefoBaHus 6e3 yllepba
AN pe3ynbTaTMBHOCTM (PYHOAMEHTA/IbHLIX UCCNEefoBaHWii U, B TO e BpPeMs, B
He3HauuTeNbHOW Mepe YMeHbLIMTCS oGecrneveHve MaTepuanamu uccregoBaTenei,
€C/IN UX [esiTeNlbHOCTb MPUMbIKAeT K HanpaBfieHHbIM Mporpammam, nosyyYaemMbiv
0CO6YI0 MHCTUTYTCKYIO MOAAEPXKKY.
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PYTINA TEOPETUUECKUX VCC/IEOOBAHUNAN

ViccnepgoBaHuA, Ha OCHOBE KOTOPbIX MO3f4HEee BO3HWKMA rpynna, Hadva-
NMCb MNo4YTW cpasy C MOMeHTa o06pas3oBaHusAs MHCTUTYTa. [podbeccop /1. AHom w©
ero coTpygHuku A. Apam, [. Bapra, XX Hapan n [. ®apkaw npuctynuaum K
OCYLLECTBNEHMIO cepun DyHAAMEHTasIbHbIX 3KCMEePUMEHTOB MO U3YYEHUIO NPUPOLbI
cBeTa. OCHOBHOI UeNbld 3TUX 3KCNEePUMEHTOB SABNSANOCH NPOBeAeHuEe peasibHbIX
3KCMEepUMMEHTOB B TOW 06/1acTW, B KOTOpPO/ TEOpWUS OCHOBbIB/Iacb TOJ/IbKO Ha
MbIC/IEHHbIX 3KCMepumMeHTax.

CKopo BO3HMKNA HEO6XOAMMOCTb B TEOPETUUYECKUX WCC/efoBaHusAX As
aHanmMsa pe3y/bTaTOB 3KCNEepMMeHTa U A1 N/IaHUPOBAHUSI HOBbIX U3MEPEHUA.
MoaTomy rpynna pasfgenunack Ha ge 4acTtu. YacTb paboTbl npoBoawnace B fla-
6opatopun OM3MYECKON ONTUKM, a A7 BbINOMHEHWS APYron yactu paboTt cdop-
MUpOBaslacb Hebofbllasi TeopeTuyeckas rpynna. 3Ta rpynna nofj pPyKOBOACTBOM
npodgpeccopa J1. FAHoOUM MpUCTYNMAa K M3y4yeHWo BOMpoca O BO3MOXHOCTU CBSi3bl-
BaHUs1 ypaBHeHus LlpeauHrepa ¢ knaccuyeckon ruapoanHaMUyecKkoi MOAESbio, M
NMo3TOMy rpynny cTanu Ha3biBaTb, HE BMOSIHE KOHKPETHO,"TMApoAMHAMMNYECKOW
rpynnon”.

Mo3gHee rpynna 6bula HasBaHa "Cpynnoli TeopeTuMyeckux uccnepgosa-
HWIA". Tpynna 3aHMMaeTcs He TOJIbKO BOMNpocamy WHTepnpeTauuM BOSIHOBOW Me-
XaHuKu. PesynbTatbl B 3TOlM 06nactu ony6/vMKoBaHbl B cepuvM paboT, M3 KOTO-
pbIX BOCbMas TOJ/IbKO 4TO Bbiwia B cBeT. [pynna pabotana Takke Hag npobne-
MaMu TeopuMM U MNPakTUKM 06paboTKM [AaHHbIX IKCNEPUMEHTOB, O YeM CBUAETEesb-
CTByeT psag nybnvkauuii 1 MoHorpadusi, MOSABMBLUAACHA B U3JaHUWM "O xford Press”
N KoTopas nosfHee Oblia M3gaHa Ha PYCCKOM sA3blke B MoOCKBE M Ha BEHIEpPCKOM
B BeHrpuu.

Mpynna pab6oTaeT Takke Haj Npo6semMaMu UHTepnpeTauuMu crnelmanbHoW
M obLein Teopun OTHOCUTENbHOCTU. Pe3ynbTaTbl, MNOCBSILLEHHbIE 3TON TeMe,
ony65vkoBaHbl B psge paboT M B MOHorpadumu.
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MMABHbBbIA OTAE/1 LLN3VKN BbICOKKVX SHEPI VA

WccnepoBaHve B3aMMOAeincTBUIl 3/1EMEHTapHbIX YacTull
BbICOKUX 3HEpruii npenctaBnsieT OpraHUYeckylo 4acTb Mccnepmo-
BaTe/IbCKO MNporpaMmbl MHCTUTYTA CO [HSI €f0 OCHOBaHWUS.

Ha nepsbix nopax (1950-1956), nomumo NOArOTOBKMK
TEXHUKN 3KCNepuMeHTa, MPOBOAUIUCL U3MEpPEeHWs B3auMoAelcTBui
3/1IEMEHTapPHbIX 4acTuL, BbICOKMX 3HEPruin B KOCMUYECKUX Jlyyax.
3a 3TOT nepuoa NOSABUAWUCH pe3ynbTaTbl 0 GOpMe cnekTpa naoT-
HOCTW, O TOYHOM oONpeAesieHNM OTHOLIEHUS yucna (POTOHOB U 3Nnek-
TPOHOB, O METeopOsIorMyecknx adgekTax B LMPOKMX aTtMoctepHbIX
JIUBHAX U B JIOK&/IbHbIX MPOHMKAIOLWMX JIUBHSAX.

CoTtpyaHuyectso ¢ O/AN, HauvaBweecsa ¢ 1956 r., OTKpbUI1O
BO3MOXHOCTb A/ M3YyYeHUS B3auMMOAENCTBUSA 3/1EMEHTapHbIX 4YacTuy,
C nomowpto 60MbLIOr0 yckopuTens. B nepBoe BpeMs Mbl y4acTBO-
BaM B 06pabOTKe 3MY/IbCUOHHBLIX C/efoB, a Mno3gHee nepeLuun
K 06paboTKe CHMMKOB Ny3blpbKOBbIX Kamep. B nocnegHue rogpl
B pamkax coTpygHuyectBa ¢ O/FHA Mbl yyacTByem B 3KcnepumeH-
Tax, MpoBOAMMBIX Ha yckopuTene B CeprnyxoBe C MOMOLLBIO My-
3bIPbKOBOW KaMepbl U 3/1IEKTPOHHBLIX MPMOGOPOB.

C 1968 roga Mbl MpUHMMaeM ydyacTme B 06paboOTKe CHUM-
KOB My3blpbKOBLIX Kamep, cAaenaHHbiX B LEPH-e. V3yyeHbl OTHO-
LleHVs1 BeTBeW pacnaja KOPOTKOXMBYLUMX HelTpasibHbiX K-Me30HOB,
a Takke B3aMMOAENCTBUSA MOMOXUTENbHbLIX J1-ME30HOB C aTOMHbIMM
Aapamu.

Cpeay HoBelilumx pes3ynbLTaToB cneayeT oco60 OTMETUTb
o6HapyxeHne sQ-Me30Ha, Wcc/efoBaHWe HelTpanbHOro pacnaga
ME30HOB N W LW, W MU3yYyeHWe OTHOLIEeHWsI BeTBel pacnaga KopoTKo-
XUBYLLMX U [JONTOXMBYLMX K-ME30HOB U pereHepauuu nocrefHux.

B 1963-64 rr. obpasoBasiacb TeopeTuyeckasa rpynna
oTaena U3MKU 3NeMeHTapHbIX YacTtul. PesynbTaTtbl paboTbl rpyn-
Mbl OTHOCATCHA K Cregyloluwm ob6nactam: nomockl Pagpxe, anrebpa
TOKOB, Mostockl TonnepToseHu-omMokowa, CnekTpOoCKoNnuMs afpoHOB,
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PE3Y/IbTATDI

npuHUMNbI CUMMETPUN N HBa3n-cunweTpun B cnabbix B3aI/IMO,D,eI7ICT-
BUAX, o6u.|,a$| TEOPUA OTHOCUTEJIbHOCTMN, d)eHOMEHOI'IOFVI‘—IeCKaﬂ
Teopua wm KﬂaCCI/ICbVIKaU'VIﬂ /IEMEHTAPHbIX YacCTul,.

B 1957-58 rr. B pamkax nporpammbl MexayHapogHoro
Feoumsnyeckoro oga Havyanocb uccnefoBaHue CTPYKTYpbl Mexnia-
HETHOro MPOCTPAHCTBA C MOMOLLLID KOCMUUYECKUX Nyyeli BbICOKMX
aHepruii. Cpean AOCTUTHYTbIX pe3ynbTaTOB BblJAIOWMMCA ABNSAETCA
oOHapyXeHne yaapHbiX BOJSIH COMIHEYHOro BeTpa (adhdekt Popbyla)
MU a3uMyTanbHOW acuMmmeTpum BOKpyr ConHua (27-gHeBHas nepuo-
OVYHOCTb) B o06nactm asHeprum npuén. 10~ 3B.

WccnepoBaHue KOCMUYECKUX Jflyyelt, a Takke 3Kcnepu-

MEHTbl Ha YCcKopuTensix Tpe6yloT BbICOKOPA3BUTON W CMIOXHOM
3/1eKTPOHHOI annapaTtypbl, @ B HAacTosiLLee BpeMsl - YXe U Npume-
HEeHWs1 MoslyaBTOMATUUYECKUX WM aBTOMATUYECKUX W3MEepUTesIbHbIX
YyCTpOWCTB. [N co3gaHusi Heo6XoAUMON 3/1eKTPOHUKU yXe B Haua-
ne 50-x rofgoB 6blla opraHvMsoBaHa rpynna 3/eKTPoHLmMKoB. Cos3-
JaHHble UMM npuGopbl (annapaTypa Afs UCCNEeA0BaHUS LUMPOKUX aT-
MOCDEpHbIX NMBHEN; 15-kaHa bHbIA U -ME30HHbI Tesieckon, aBTo-
MaTU4YeCKU PerucTpupyroLWmii gaHHble Ha nepdoneHTsbl; MoslyaBToMa-
TUYECKMe MUKPOCKOMbI Ansi 06paboTKM CHUMKOB My3bipbKOBbIX
KaMmep C UMPOBLIM BbIXOAHBIM YCTPOWCTBOM M T.4.) [AasM BO3MOX-
HOCTb AOCTUTHYTb MEPEeYNCNIEHHbIX Bblle pe3y/bTaToB.

O6paboTKy AaHHbIX U3MEPEHWA, OCOBEHHO TeX, KOTopble
noslyyeHbl C MOMOLLUbI0 GOMbLIMX YCKOpUTenei, Henb3s nNpeacTaBUTb
6e3 NpYMeHeHUs BbIYMC/MTENbHLIX MaluvH. B Hawem otgene pabo-
TaeT cneumanbHasa rpynna no Co3faHWio HeobXoAMMbIX MPOrpamm;
K 06513aHHOCTAM TrpyMnnbl OTHOCATCA Takke M ajantauusi NporpamMm,
NOJTyYEeHHbIX M3-3a rPaHuLbl, U pa3paboTka COBPEMEHHbIX CUCTEM
06paboTKN AaHHbIX.

OKCMNEPUMEHTANIbHAA ®U3MKA YACTWUL, C NPUMEHEHVEM OSJIEKTPOHHbLIX CYETYMHOB

3. Hagsb,

Ypb6aH, [. BecTtaprom6wu

B pamkax coTpygHuuyecTBa [ybHa-byganewT-CepnyxoB rpynna MpuHU-
Masla yyacTue B 3KCMepuMeHTe M0 pereHepauuy Kb, LUEbI0 KOTOPOro SB/A/OCH
onpepjesieHne pasHOCTM Mexay amnaMtyaamu paccesiHus Bhepe B npoueccax
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K°p - K°p.MloBegeHMe yKasaHHOW BEMMYMHBI B 06/1aCTU BbICOKUX SHEPTUii MOXHO
npefckasaTb MO pasHbLIM TeopusiM (akcuomaTudyeckass Teopusi Nosfsi, MOAEb
nosocoB Pemke, AWUCMEPCUOHHbIE COOTHOLLIEHUS), TMOSTOMY SKCMEPUMEHT MOXEeT
CNYXUTb NPOBEPKOli NepeyucrieHHbIX Teopwii. B Tom uucne, npegctaBnsercs
BO3MOXHOCTb 3KCNEpPUMEHTa/IbHO uccriefoBaTh TeopeMy [omepaHuyyka, npepcka-
3bIBAIOLLYI0 CTPEM/IEHVS PA3HOCTU MHUMbIX YacTeid amnauTyf K Hy/o npy MoBbl-
WEeHU 3Heprun. dyHgaMeHTaslbHoe 3HauyeHue TeopeMbl 3ak/niovyaeTcsi B TOM, 4TO
Mpu e€ BbiBOAE WCMO/Mb3YITCS TOMbLKO OOLME NPUHUMNBI, Kak, Hanpuvep,
NlopeHuoBa VHBApPUAHTHOCTb, MNPUUYMHHOCTbL U T.A4.

PesynbTaTbl M3MepeHuss B obnactu sHeprun 14-42 3B npegcTaBeHbl
Ha puc. |. AHanM3 paHHbIX noaTBepxaaeT Teopemy [lomepaHuyka.

Punc. |

VHTepdhepeHuma HelTpanbHbIX A0ATOXUBYLLNX
N KOPOTKOXMBYLLMX K-me3oHOB: 0 - 3Kcne-
pYMeHTa/IbHbIE TOUKW; HenpepbiBHAA Nn-
HUS - UWHTepdepeHuuss oTCyTCTBYeT. B
BE/IMYMHBI UHTepdepeHuMn (BESIMUYUHY KO-
TOpOi onpefensieT pasHOCTb Mexay [ABymS
JINHUAMU) MOXHO omnpefennTb amnanTyay
pereHepauumn, No 3HepreTUYecKoi 3aBu-
C/MOCTU KOTOPO MOXHO MPOBEpPUTb TEOo-
pemy [MoMepaHuyka, SIBSIOLLYHOCA OJHO

N3 OCHOBHbIX TEOpEM pacCesHWs Npu Bbk
COKUX 3Heprusax. Haum uccneposaHus
NOATBEPXAAT MPaBU/IbHOCTL TEOPEMbl B
obnactn aHeprum 20-40 3B

Yncno cobbITUiA

1 2 3 4 5 6 7X 1010S
K° npoaoMmKNTEeNbHOCTb XWU3HU

WCCNELOBAHVNE 3NEMEHTAPHbLIX YACTWL, C TMOMOLWBKO MY3bIPLKOBOM KAMEPHI

O. NMuutap, T. lemewwn, W. HpacHoBcHu, B. HAHowwn, ®. Tanbuc, M nNow, N. EHuH

3aKoH4YeHbl U3MEPEHUA N CKAHMPOBOYHbIE pPabOTbl NO 3KCMEpUMEHTaMm
AndocpbpakumMoHHOn Amccoumaumn, npoBedeHHbIM B coTpyaHuyectBe CTpacbypr-
-bypanewT. Pa6ota npousBogmnacb Ha CHUMKax nNponaH-peoHHON My3blpbKo-
BOW Kamepbl, 06/y4YeHHOW n+ Me3oHamu C¢ mmnynscom 11,7 as/c B LEPH-e,
B nepBbli nepuog sKCnepuMeHTa WMCcCNefoBasIMCb KOHEYHble COCTOSIHUA 3- ”
5- 3apskeHHbIX Tr-mMe30HOB, 06pa3oBaHHbLIX NPU B3aMMOAENCTBUM N+ + aTOMHOEe
aapo (puc. 2). Bo BTOpoOi nepvopg npegMeToM UcCnefoBaHMs CTasio KOHeYHoe
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Puc. 2

MHoromepHoe wn3obpaxeHne MpoAoNbLHOIO (Pa3oBOro MNPoCTpaHcTBa
BaH-X0B3 B c/fyyae peakuum mn + T W Tl . BWAHO, 4TO OOMMHU-
pyeT AndPaKLMOHHBIA AUCCOLMATUBHBIA MexaHW3M, nonajaiolmni B
obnactb |, onucbiBaemblii nepegadyeli nontca NomepaHuyka. [OavHa
JIVHUIA MponopUMoHanbHa YMCNy COObITUIA.

f,S,-.N

roe 4 - I'IpO,EI,OJ'IbeIVI nvnysibC B CUCtemMe LueHTpa mMacC B3aMMO-

aevicteusa;  f - OoTHOCWUTCHA K MeanieHHbIM it+ ; f - OTHOocuTCA
K ObiCTpbiM T ; OTHOCUTCHA K N- ; n - OTHOCUTCH K MULLIEHU
(HENTpPOH)

COCTOSIHNE W3 HeWUTpasbHbIX "-Me30HOB. Llenbio akcnepumeHTa SIBUIOCb oOnpe-

[leNleHne OTHOLLEeHUs KoMMYyecTBa HeMTpasibHbIX NMPOAYKTOB pacnaja K KosmyecT-
BY 3apsbkeHHbIX NPOAYKTOB pacnaja npu pacnaje mesoHa Alt pacnagatouierocs
no cxeme p+TT. [MonyYyeHbl HaMekU CyllecTBOBaHWS pacnaga AX MesoHa Mo
TeopeTUYeckn OXuaaeMbIM CXemam 34 U s°n.
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B cepeguHe roga Hauvata o06paboTka CHUMMKOB, CAEMaHHbIX Ha 2X-MeT-
poBOli nponaHoBoOit kamepe, 06/y4YeHHON’

Tr-me3oHamn ¢ umnynscom 40 MaB/c
B CepnyxoBe (puc. 3).

MepBbIM pe3ynbTaToM 3KCNepuMeHTa, MNpoBeAeHHOro
B COTPYAHMYECTBE C MHOIOYMC/IEHHON FPynnoit, SIBUMOCbL onpefeneHve cpeaHei
MHOXECTBEHHOCTU BTOPUUHBIX 3apPSHKEHHbIX CNefoB.

Puc. 3

XapakTepHoe B3anmopeiicTene mMesoHa ¢ 40 MaB/c. CHUMOK caenaH Ha
[BYXMeTpOBO/i nponaHoBoii kamepe B CepnyxoBe

B 6yaywieM nnaHupylTCcsl UCCNeAoBaHUS WHKO3UBHBIX peakuuii, usMe-
PeHVe HeNTpasibHbIX BTOPUYHBLIX YacTuy (v°, Tr°, U° W T.4.), U U3ydyeHue

B3aWMOAecTBUS ANdEPPaKLMOHHO-ANCCOLMALMOHHOTO TUNa.

NYBANKALIN

ARNOLD, R. , GEMESY, T., JANOSSY, V., KRASZNOVSZKY, S.,
POSCH, M., TELBISZ, F.: Coherent production of
by meaps of the longitudinal
261, /1971/

PINTER, G .,

3 charged pions analysed
phase space plot. Phys. Letters, 36B,
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STRUGALSKI, Z.S. , GEMESY, T., KRASZNOVSZKY, S., PINTER, G.: Neutral
decay modes of the n particle. Nuclear Phys. ,B27, 429 /1971/
KRASZNOVSZKY, S.: Spin test for a fermion /J > i/ . Decaying into a spin
- j fermion /1°/ plus a spin - 1 photon. Nuclear Phys., B25, 519 /1971/
KRASZNOVSZKY, S., NEMET, G. and PINTER, G.. On the importance of using

exact forms for scattering amplitude in Regge pole theory. Acta Phys.
Hung., 30, 83 /1971/

TEOPUA 3MEMEHTAPHBLIX YACTWL, W TEOPUA MONA

A.
H.

®penken, M. Xasandpay, b. Nykaum, tO. Hupwu, 3. MNepbew, A. LWabewTeH,
Cere, H. Tort

AHanUTMUYeckne CBOICTBA PENSITUBUCTCKOW aMnamTyabl paccesiHus
CUMILHOTO B3aMMOAEWCTBMSI ABYX 4YacTWUl, MpU Hy/neBoi nepegaye UMMynbca U
HepaBHbIX Maccax SIBASIOTCA OYeHb C/IOXHbLIMK, a B TO Xe BPeMsl UIpalT Baxk-
HYl0 pO/b MpW OnuUcaHun paccesiHusi. Mocne MHOroneTHero uccrefoBaHusl, 3a-
KOHYeHHOoro B 1971 r., yAanocb BbISICHUTbL 3TU CBOICTBA C MaTeMaTUyecKol
TOUKM 3pEHMst U TeM caMbiM MOCTaBUTb W3y4YeHue MOBEeAEHUS] CUJbHbLIX B3auMMO-
OeicTBMIA Npu BLICOKMX IHEpPrusix Ha Gonee TBepAblii hyHAAMEHT.

B 06nacT¥ U3yuyeHus CBOWCTB CUCTEM, COCTOSILIMX Gosee uem M3
ABYX 4acTul, [AOCTUTHYTbl ABa BaXHbIX pes3ynbTaTa. YAanoch 3anucaTb B aHa-
NUTUYECKOM BUAE PEeLIeHVs] YPaBHEHWUI TPynnbl CUMMETPUN HEepPensTUBUCTCKO
KBAHTOBOMEXAHWUYECKO Npobnembl Tpex Tesl.

Ons cnyvyas pensaTUBUCTCKOTO paccesiHWsl 3MeKTPOH + HYK/OH yaa-
Nocb TeopeTMyecku paccuuTaTb I(peKkTVBHOE ceyeHue 06pa30BaHMs KOHEYHOro
COCTOSHUSA 3/IeKTPOH + TI-ME30H + 4YTO YroAHO B 06/1acTu parMeHTauum Hyk-
floHa, T.e. AN TK-Me30Ha HW3KOW 3Hepruu. PacuyeT Xopowo cornacyetcs
C 3KCNEepuMMEHTOM.

C MOMOLLUpO NMPUMEHEHUA CNUHOPHOIo ucyncneHuma ypanocb HaiTM TOu-
Hble peleHna rpaBUTalNOHHBIX ypaBHeHVIVI npn TakKuX Ha4daslbHbIX YCJ/TOBUAX, KO-
TOpble MOTYT uUrpartb poJib B ONncaHuu O6pa3OBaHI/Iﬂ n pasBnutnAa 3Bes3n, B
TOM 4ucrsie - B uccnegoBaHnnm rpaBUTayMoOHHOTO Kosinanca.
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NCCNEAOBAHVE KOCMWYECHWX NYYEN
A. Womoan, [. Beuko, T. lFom6owu, A. Xon6a, WN. HoTa, [. Banauw,
1. BaHuuBk, A. Bapra

N3yuyancsa BepxHUii mpegen COMIHEUYHOTO MOAYNSLUOHHOIO cnekTpa
C MOMOLLLI0 MOYKYOGMUYECKOro AeTekTopa C YyBCTBUTESIbHOW MOBEPXHOCThLHO
2x1,5 m”, pacnonoxeHHoro B rnybuHe 20 M noj 3emseil, 4TO COOTBeTCTByeT
cnoto Boabl ToMWMHOW 40 m (puc. 4). W3mepeHus NpoOBOAWIUCL HEMPEPbIBHO
B uHTepBane 1958-1964 rr. u cHoBa ¢ 1967 r.

TeneckonHasi cuctema peructpupyeTt (B HenpepbiBHOM aBTOMAaTUYECKOM
pexume) Takue yacTulbl KOCMWUYECKOTO W3NYYEeHWs, KOTOpble BO3HWUKAKT OT
YyacTul, NepBUMYHOTO KOCMUYECKOTO W3NYUYEHUS, WMEIOWYX 3HEPrui0 NPUMEPHO
B KO”3B.[10 BpPEMEHHOIi 3aBMCUMOCTM YuCna 3apPerucTPUPOBaAHHbIX YaCTUL, MOXHO
CYyAuUTb 06 W3MEHEeHUM WHTEHCUBHOCTU 4yacTul, ¢ aHeprueid B 107" 3B. Llensio
nuccnefoBaHuii SIBNSIETCS [NaBHbIM 06PAa30M U3yyeHue asuMyTaslbHO acuMMeTpuu
MEXMN/MaHeTHOro npocTpaHcTBa B6MM3M ConHua. 3Ta acUMMETpUs NposBAseTcs
B 27-AHEBHOlV KBa3n-NepuoAnYHOCTM WMHTEHCUBHOCTM KOCMUUYECKOro W3JyyeHus.
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Puc. 4
CH/MOK NOA3EeMHOI perncTpupytowein ctaHummn LA

MN3yyaeTca npoGneMa CyllecTBOBaHWsS MOCTOSIHHOW Ha HECKOMbKO NeT acuMmeT-
pun BOKpyr ConHua. C 3TOil Uenblo Mbl NPOAO/MKASIM UccnefoBaHus B 1971 r.
M3 pe3ynbTaToB, KOTOpble MO BCeil BEpPOSITHOCTU 6yayT onyG/MKOBaHbl B
1972 r. cnepyeT, 4TO TaKoli acMMMETpUM He CyLlecTBYeT. BbIsiCHEHbI HEKOTO-
pble, [0 CUX MOp He W3BECTHble, TeopeTUYeckne acnekTbl KopoTauuu BOAN3N
ConHua 4actul, KocMUYecknx nyyeil (BO3HWKHOBEHME HEKOTOPbIX TUMOB MNepuo-
AWYHOCTM U acuMMeTpun).

[nsa onpepeneHva pacnpegesieHWss MO Harpas/ieHMI0 KOCMUYEeCcKoro W3-
Ny4YeHUs ranakTuyeckoro npPOUCXOXAEHUA MPOBOAATCA V3IMEPEHUA B OBYX
mecTax. [lockonbky Bo3myLlatolee aelictBue CorHUA UCKaXaeT pes3ynbTaTbl U3Me-
peHnst Hwke 3Heprmii B K r2 3B, HabnwogeHns npoBogsaTca B obnactu
sHeprun 107-10”" 3B, KOTOpasd Jierko uccnegyercsa nNpu MOMOLWM LUINPOKUX
aTMocepHbIX SIMBHEN. IKCNepMMEHT LenecoobpasHo BbIMNONHATL Ha OOMbLUON
BbICOTE Haf YPOBHEM MOpPS, MNO3TOMY U3MEPEHUS MNPOBOAATCH, C OAHON CTOPOHBI,
COBMECTHO C (IM3MYECKMM WHCTUTYTOM Akagemum Hayk OOCP Ha BbicoTe 3330 m
Haj YpPOBHEM Mopsi B ropax TsHb-lWaHb, B61M3nM Anma-ATbl, a C APYroin cTtopo-
Hbl, COBMECTHO C ®u3nyeckum WMHCTUTYTOM Bonrapckoin AkagemMum Hayk Ha Bbk
cote 2930 M Hag ypoBHEM Mops Ha nuke Myeana B Punbckux ropax (puc. 5).
YcTaHOBKa, pacnofiokeHHass Ha TsHb-LllaHe, cHabxeHa ycTpOiCTBOM [ANns usmMepe-
HUA BPEMEHM B HAHOCEKYHAHON 06n1acTu, KOTOpoe M0o3BONAseT OnpeAensitb Ha-
npaB/ieHUs KaXAoro SIMBHA B OTAENbHOCTM (T.e. HanpasfieHue MepBUYHBIX Ya-
CTWULY C 3Hepruen 107-107"" 3B).
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Puc. 5
doTorpachus ctaHuum Bonrapckoit AkageMun Hayk Ha nuke
Mycana

M3mepeHus B Bonrapum npoposmkaloTcsl yxe 6onee ABYX NneT. 3aKoH-
yeHa 06paboTKa AaHHbIX U3MEPEHUs 3a MepBblii rof pa6oTbl. 3aBUCUMMOCTb WH-
TEHCUBHOCTM OT raslaKTUYeCcKoro HanpasfieHuss OGHapyXuBaeT aHW30TPONuIO
nopsigka 0,1%. OpgHako 3Ta BefMuMHA NEXUT Ha npegene owuboK U M3yyeHue
cucTeMaTMyecknx oWwmboK (rnaBHbIM 06pa3oM MEeTeoposiorMyeckne Koppekumm)

ele He 3akoHYeHo (puc. 6).

Yacbl, cupgepuyeckoe BpemsA

PUC. 6

AHN30TPONUA rasilakTU4eckoro KocMmu-
YeCKOro unsnyvyeHuma no MsMepeHusam,
choenaHHbIM Ha nuke Mycana.

Ha TaHb-LUlaHe u3mMepeHus

HOCAT MOKa 4YTO Ka/IMbpOBOYHbIA Xapak-
Tep. Ha ocHoBe 3TUX U3MeEPEHWI MpuLL-
N0Cb ynyywnTb reoMeTpuio npubopa, yBse-
NNYNTb €ero cTabuibHOCTb M 4YYBCTBU-
Te/IbHYI0 MOBEPXHOCTb. ITW paboTbl Bb
nonHsnucb B 1971 r. cornacHo Hame-
YEHHOMY TMJ1aHy.

B pamkax nporpammbl W3y4YeHusi
KOCMMWYECKOTro MpOCTpaHCTBa B TECHOM
COTPYAHNYECTBE C COLMUANUCTUYECKUMU
cTpaHamy Hayanocb HenocpeacTBeHHoe
N3yyeHne CTPYKTYpbl KOCMWUYECKOro mnpo-
cTpaHcTBa.
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CosgaH nfaH pa6oTbl MO M3Y4YEHWO CTPYKTPYPbl KOCMUUYECKOTo Mpo-
CTpaHCcTBa Npv MOMOLWM KOCMUYECKMX fydyeil. Hauanacb nofroToBuTenbHas pa-
6oTa. B cBA3M C 3TUM Mbl BKIOUYAAUCL B paGoOTy paHee Ha4yaToro COBETCKO-
-4ex0oC/I0BaLKOro COTPyAHMYECTBA, B KOTOPOI Ha Hally A0M0 Bbinana paspa-
60TKa MaTtemMaTMyeckux CTaTUCTUUYECKUX MeTofoB 06paGoTKM AaHHbIX. 3Hauu-
TeNbHasi yacTb 06paGOTKM BbIMOSHAETCA TakKkKe HaMW.
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OBPABOTKA [OAHHbIX W3MEPEHWS KOCMWUECKUX JIYYEN W MO ®U3MKE
3NIEMEHTAPHbIX YACTUL,

K. Xanpy, A. Xon6a, /1. EHuk, W. MaHHO, M. Mow, ®. Tanbuc,
M. BarHap

3apava rpynnbl ABoiiHas. C ofHOW CTOPOHbI, Fpynna [o/ikHa paspaba-
TbiBaTb NporpaMmbl 06paboTKM [aHHbIX M3MEPEHUSA MO (PU3NKe KOCMUYECKUX
nlyyeil U CHUMKOB MNy3bIPbKOBbLIX KaMep, BECTW COOTBETCTBYHLLMIA MalUMHHbIA cCUeT,
aganTupoBaTb MOJlyYeHHble K3 APYTUX MHCTUTYTOB MporpamMmbl, C APYroi cTo-
POHbI, pasBMBaTb TEXHWKY 06pabOTKM AaHHbIX ("OH-namnH").

B aTom rogy B pamkax coTpygHuyecTBa c CTtpac6yprckum  UNHCTUTY-
TOM 06paboTaHbl CHUMKW, MOMYYEHHbIE B TSXKENON kamepe, OGMYYEHHOU TH -Me-
30Hamu 11,7 aB/c, M Hayanacb MNOAroTOBKa nporpaMm Ans 06paboTku CHUM-
KOB NpoMNaHoBOlW Kamepbl, 06nyyeHHOl T _-me3oHamu AO a/c B Cepnyxose.

B aTtom xe rogy Hadanacb ajgantauumss Ha MalnHe cdc 3300 KUHEMA-

Tuyeckoii nporpammsl (grind), Tpebywwen 60MbWOK NamMATW.

* ®OWNAH, MockBa

**OU3NYBCHUAN UHCTUTYT BAH, CodwH
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YacTM4yHO roToBbl MporpaMmMbl A1 U3MEPEHUin € My3blpbKOBOM Kamepoi
B pexume "OH-nalH", M HayaT npo6HbIi CYeT Ha MalHEe tpa (00i C MaMSATbIO
B 8 K. C nomowpto metoga "OH-naiH" nponyckHasi CNOCOB6HOCTb U3MEepeHus
yBennymBaeTcs BTpPOe, MNOCKOJSIbKY MOXHO M36exaTb MOBTOPHOIO0 M3MepeHus
CHMMKOB.

FOTOBUTCA YCTPOWCTBO "OH-flaliH" [ U3MEpeHus pereHepauunm
K°-me30Ha B CepnyxoBe, ynpasnstowee (HOTOYMHOXUTENAMMU CLMHTUNNALNOHHBIX
0eTeKTopoB M MpoBoAsllee nNpeaBapuTeNibHYl0 06paboTKy AaHHbIX M3MepeHus.

TEXH/MHECKOE PA3BUTVE

SNEKTPOHHBIE YCTPOWCTBA
M. Kox, W. T. Ciwou, AO. Tanep

Co3gaHnem TpeTbero U3MepuTenbHOro MUKpOcKona € uudpoBbIM npesa-
CTaB/leHMEM [aHHbIX 3aKOHYEHO pa3BuTUEe NepBOli CTYNeHW cucTemMbl MUKPOCKO-
nos. OguMH M3 MUKPOCKOMOB paboTaeT B pexume "OH-/lalH" ¢ Masioinl BblUMCNK-
Te/IbHOM MalMHON tpa. 3TO ABNAETCA NEPBbIM LUAroMm K pasBuUTUIO BTOPON CTy-
neHu.

K koHUWy 1971 r. 3aKOHYMTCH MOHTa&X YCTpPOICTBa, HakanaMBalLwero
JaHHble 1 CcTabunm3upyowero YyBCTBUTENbHOCTb. YCTPONCTBO CAYXUT 08 Ue-
neii n3mepeHus pereHepauun K°-me30HOB M HENOCPEACTBEHHO CBA3aHO C Ma-
LUMHON TPA 1.

CozpmaH npubop A1 U3MEPEHUst BEPOSITHOCTU cpabaTtbiBaHUSI CLMH-
TUNNALNOHHBIX AEeTEeKTOPOB.

[Jo koHua roga 6ygeT roToBa annapaTypa MeTKM BpeMeEHW C KBapLe-
BbIM BMOpPaToOpOM.

JAHHBE
AOHNAAblI MHOCTPAHHbLIX FOCTEN

W. KUMMER /High Energy Physics Institute, Viennal:
High Energy Physics in the Vienna High Energy Physics Institute.
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B.1. JNoraues:
WccnepoBaHue TaXenbiX siAep B MNEPBUYHOM KOCMUYECKOM U3TyUYeHUuU.

ONNTENBbHBIE 3ArPAHNYHBLIE KOMAHAVPOBKU

0. BECTSPIOVBEU oA, Oy6Ha 2 roga

FrOCTN W3-3A TPAHNLbI

MBaku ALKO AnoHna 2 roga
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MMABHbIN OTAOE/T AO0FEPHON LLUN3VKA

fAnepHodmsnyeckne nccnepgoBaHnst Havyanucb B 1952
rogy B oTAene aTtoMHON (pu3vku MHCTUTYTa. B nepsble rofpl
OCHOBHble yCWUNUA OGbUM Hanpas/fieHbl Ha cO3f4aHuWe OCHOBHbIX
JKCnepuMeHTaNbHbIX YCTAHOBOK. 3a CpaBHUTE/IbHO KOPOTKMWIA
nepuog 6binn co3gaHbl YeTbipe yckopuTensa (0OAWH reHepartop
BaH-ge-I'paacha , ABa KackagHblXx reHepatopa W OAWH reHepa-
TOp HEWTPOHOB). YcChewHo npogsuranncb paboTbl MO CO3[AHWUI0
HeoBOXoANMbIX 3/IEKTPOHHbLIX NpubopoB. [lepBble pes3ynbTaTbl MO-
SABUINCL NPU U3YyYeHUN saepHoro qotosddekta, MO TEXHMKE
N3MEPEHMNST YINOBbIX KOPPenauuin u no onpegeneHvuto HemTpoH-
HbIX 300EKTUBHBLIX CEYEHWIA.

MapannensHo C 3KcnepuMMeHTaslbHON paboToii Hauva-
Mcb 1N TeopeTuuyeckne uccnegoBaHus. B nepsyw ouepeab M3y-
YWIMCb BOMPOCHI M/IOTHOCTM SIAEPHON MaTepUn U HacCbILEHUS
A0epHbIX Ccul. HemanoBaxkHble pesysbTaTbl OGbUM AOCTUTHYTbI B
o6bnacTu uccnefoBaHWs MOAeneid M CMMMETPUU afpOHOB.

B 1955 rogy paboTbl No sgepHoOn dn3nKe 3HaYUTesb-
HO pacwupunucb. Bbin co3gaH oTAen HEWTPOHHOW M3nKn aAns
NOArOTOBKM CTPOUTENbCTBA 3KCMEPUMEHTA/IbHOTO peakTopa,
a Takke (QU3NYECKMX ONbITOB, MNPOBOAUMBIX MpU HeM. B Tom
yncne, BbIMOJHANMNCE 3SKCMEPUMMEHTbI MO JENEeHU0 sfep, peak-
uvsam (N, ramma), no onpefaeneHnio OrU3MyecKkMx napameTpoB
peaktopoB. Co034aBa/iMCb HeOGXOAUMblE [/ U3MEPEeHUus ycTa-
HOBKM (MexaHu4yeckuii npepbiBatesb, KpUCTasan-CnekTpomeTp).

B 1960 rogy o6a Bblleyka3aHHbIX OoTAena o06beau-
HUAMCb B [NaBHbIA OTAEN ALEPHON (PU3NKN.

Tembl pa6oT, NPOBOAMBLUMXCS B Nepuof 06beayHeHus
OTAEesI0oB, CTa/iM OCHOBOI AanbHelilnx uccnepoBaHuii. lMpuee-
JEM KpaTKuil nepedyeHb 3TUX WCC/EeL0BaHWUiA: 3KCMEepUMEH-
TafbHas npoBepka CTaTUCTMYECKOW Teopunu siaep, U3yyeHue
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BO36YX/EHHbIX COCTOSIHWIA SiAep C MOMOLLLI0 Pe30HaHCHOro pac-
CesHUSl raMMa-KBaHTOB, M3yYyeHMe MeXaHuW3Ma SAEpPHbIX peakLuwii
Ha Nerkux sgpax, uccrnefoBaHuWe KackafAHblX MPOLLECCoB ramma-
-U3NlyYeHUss MpU 3axeBaTe HeWTPOHOB, W3yyeHWe MexaHusMa pese-
HUS AOep M Heynpyroro paccesiHusi HeMTpPOHOB.

YcoBepLUeHCTBOBaHNe yckopuTeneli nNpoBoAwnsocb B che-
unasibHOM, TakK HasblBaemoM "oTgesnie yckoputenei" [naBHOro
oTaena sAepHon usnkn. BaxHellwm pesynbTaTOM 6bUia NOCTPON-
ka B 1963 ropgy a/eKTpoCcTaTUYecKoro reHeparopa nog AasJie-
HMEM C 3aHepruei 2,5 MaB. lMo3gHee» 3Heprus ycTaHOBKW, Bcred-
CTBME €€ pPEeKOHCTPYKUMKu, Oblna nosbilweHa Ao 5 Mas. Mo cBouMm
napaMeTpam YCKOpPWUTENb He ycTynaeT MVPOBbIM CTaHAapTam W
HblHe SABNSAETCA OAHOMW M3 OMOpHbIX 6a3 3JKCnepuMeHTasIbHOW pa-
60Tbl, NpoBoAMMON B [NaBHOM oTgene.

Pa3paboTka M KOHCTpyMpoBaHMe HeobXoauMbIX saepHousu-
Uyeckux MpuBopoB Bcerga 6blia CYLECTBEHHON 4acTbio AesiTeflb-
HOCTU oTAena. MaseHbkas rpynna 9S/eKTPOHLMKOB, HauaBluas
3aHMMaTbcsl 3Toli paboToii, NOCTOSHHO pocfa W npeAcTasBnseT
Tenepb CamMOCTOATE/bHbI OTAEN U3MepUTEsIbHOW TeXHUKU. [nae-
Hble 3Tanbl ero [AesTeNbHOCTW: pas3paboTKa YHWMKasIbHbIX NPUGOPOB
[NS1 peLleHnsi OCHOBHbIX Npo6neM sAepHoli (u3nku, Mogy/nbHas cu-
cTemMa KBasu-6bICTPOM 3/1EKTPOHUKK, pa3paboTka M NPOU3BOACTBO
BakyyMMeTpoB, pa3paGoTka W NpOU3BOACTBO TPAH3UCTOPHOI Mo-
LOyNbHOW CUCTEMBI SiAEPHLIX MPUGOPOB.

PE3YJIbTATHI

OYHOAMEHTA/IbHBIE BOIMPOCHI
. Abepawn, M. Xpawko

OpHoli 13 Tem ABNSieTCA U3yyeHuMe poav AMHAMUYECKUX TPYNn CUMMETPUN
B K/JlaCCMYECKO 1M KBAHTOBOI MexaHuke. Teopuio atoma Bogopoga ®doka cdiop-
MY/IMPOBa/iM C MOMOLLB hopMannama 0O06LLUEHHbIX KaHOHUYECKMX npeobpa3oBaHuid.
Micnonb3ys noHATME CKOGOK [upaka, YyCTaHOBUAW CBSA3b Mexay nogxogamun doka
n LWpeguHrepa. MpoBenn aHanui3 MpodneMbl UHTepNpeTaunn reHepaTtopoB M WH-
TErpupyemMocT MHUHUTE3NMA/IbHBIX 3M1EMEHTOB AWHAMWYECKOW Trpynmnbl CUMMET-
puu. Yucto anrebpanyeckum nyTeM Onpeaennuin coOCTBEHHble hyHKUMM aToma
Bogopoga.
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[Apyrum BOMPOCOM MCCNefoBaHUst 6bUT 3aKOH ABVKEHWSI MAarHUTHbIX Ou-
nonei. Ecnm nocnepoBaTeslbHO yYyecTb 3aKOHbl COXpPaHEHWsl SHEepPruu U UMMysb-
ca, TO Heo6xoaumo MOAWUMULMPOBaTb YpPaBHEHUE [ABWXKEHUSI TOYEUHbIX MarHUTHbLIX
avnoneii. HoBoe ypaBHEHWE [BWXKEHWS MPUBOAWUT K TOMY, UTO 3/1EKTPUYECKM
3apsKEHHbIE MarHWTHblE AMMOSM B OAHOPOAHOM MAarHUTHOM Mosie YCKOPSIloTCS Mo
HanpaefeHnio nonsi. MoaudMUMpOBaHHbIE YpPaBHEHWUS ABWXKEHUSI AOMycKalT aHasor
athpekta AxapoHoBa-boma AN1si He3apsHKEHHbIX 4YacTul, 06/1afallMX MarHUTHbIM
MOMEHTOM.

B pamkax camoCOr/lacoBaHHOIo nojxoja WccneaoBann BUSHUE
3apsi10BO-00MEHHbLIX B3aWMOAENCTBUIA HA CTPYKTYPY OCHOBHbLIX COCTOSIHWI sigep.
N3yyeHne peakumn (p,n) y6eauTensHo noATBepXaaeT NpUCYTCTBUE 3apsiioBO-
-06MeHHOro BK/aga B ONTUYECKWii noTeHuuasn, AelCTBYIOWMA HA HYKMOHbI.
OpHako, [0 CMX MOP He NbiITa/IMCb Yy4ecTb 3TOT BKMaZ NPUM ONUCAHUU OCHOBHbIX
cocTosiHuiAi. Pa6oTa, npoBefdeHHasl Tpynnoii, 3anosHwWna aToT npob6en, rnoka-
3aB, UYTO KOPPEensiyuM B OCHOBHbLIX COCTOSHUAX, NpUHALMEXaLWX K aHasIoroBbIM
COCTOSIHMSIM, MPOSIBASIIOTCA B 3apsf0BOM CMELIEHUM OAHOYACTUUHLIX COCTOSIHWIA.
370 06CTOATENILCTBO SIBMSIETCS NPUYMHON U cnefcTBMEM 3apsfoBO-0GMEHHOTro
noTeHumana.

NYBNNKALNN

1. HRASKO, P .: Self consistent charge exchange potential. KFKI-Report 71-27

2. HRASKO, P.: Forces acting on magnetic dipoles. Nuovo Cim., 3B, 213
11971/

3. HRASKO, P.: Quantum mechanical effect without force for spinning
particles. KFKI-Report 71-44

NMPOBNEMA TPEX TEN B AAEPHOW ®WU3VKE W EE MNPUMEHEHUE

M. bepern, 4. beHuye, M. Odonewan, E. [feHew, W. JMosaw, A. Pesamun

Paspa6oTaHHble 15 TEOPETUUYECKOro ONUcaHusl siepHbIX peakuuii
MeTOopbl OCHOBLIBAIOTCA HAa NPEANONIOKEHNM O TOM, UYTO CUCTEMA MOXET pasfe-
NNTbCA TOMbKO Ha ABa dparmMeHTa. OfHako, 3TO MNpPeAnosioKeHne WCKIYaeT
BO3MOXHOCTb O6BACHUTbL peakuuMu pacnafja C MOMOLLUBO CYLLECTBYIOWMX TEeOopWid.
Kpome TOro, He npeacTaBfisieTCsl BO3MOXHbIM KOHKPETHOE pacCMOTPEHUE peak-
UMM c nepepacnpeaeneHnem.

MpUMEHAA TOYHbIE MaTeMaTuuyeckue npueMbl NPobremMbl TPeX TeJsl, BO3MOXHO
YCTpPaHUTb HeKoTopble HeAoCTaTKM Teopun sAepHbIX peakuuid.
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Ha ocHoBe WHTerpasibHbiX ypaBHeHuii daggeaBa paspaboTaHa npocTas
TpexTesnbHas Mofeflb PEe30HAHCHbIX peakuuii, Aonyckawolas TOYHOE peLleHue.
PasfMuHble BapuaHTbl MOAENN C YCMEXOM MPUMEHUMbI A/s1 ONMUCAHUS Pe30HaHCOB
B YNPYroM W Heynpyrom paccesiHuax, Afsi aHanusa sIBNeHuid, CBSI3aHHbIX C W30-
6apuyeckuMi aHa/loroBbIMM pe3oHaHcaMK, a Takxe [N PacCMOTPEHUs B3auMOo-
[eicTBMA CBSI3aHHOTO HYK/OHA C K-Me30HaMu HU3KUX 3HEepruii.

[N M3yuyeHus NpoLEeccoB paccesiHUs Tpex Tesn Bblle Mopora pacnaja
paspa6oTaHa cucTeMa nporpamm Ans 3BM, pellaolias UHTErpasibHble YpaBHEHUS
dagpeeBa B ciiyyae Mogenu cenapabesnbHoi t-maTpuubl AN YacTul, C JioBbM
CMUHOM M Maccoil U Ans B3aUMOAEWCTBMSI C /OBbIMMA NapumasibHbLIMU BOSTHAMU.

C nomolpto MporpaMmbl YAanoch PeWwnTb CUCTEMY WHTerpasibHbIX ypaBHEHWid ans
3aflaun paccesHus (n-a) B Ciydae [AeWCTBUS TEH30PHOM CUMbl U MOAENbHOro
B3auMoeiicTBAS TUMa pP-BOMIHbI. [MokasaHo, u4TO ynpyroe paccesiHue HelTpOHOB

Puc. |
Yrnosoe pacnpegesieHne ynpyroro (n-d ) paccesiHus
npu sHeprum En= 14,1 Mass
———————— HeliTpa/ibHble B3auMOZEeWCTBUS TuUNa S-BOJIHbI
TEH30pHble B3auMMOAEelCTBUSA Tuna S-BOSIHbI
........ B3aMMOAENCTBNS TUNa S+p BOSH
000 3KCMEepUMEHTaSIbHbIE AaHHblE
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yron B rpapgycax

Puc. 2
YrnoBble pacnpegeneHus nonsapusauun ynpyroro (d,t)
pacceaHusa npu E = 14,1 Mss
———————— B3aMMOAeNcTBMe TuMa s+p
TEH30pHOEe B3aMMOZENCTBME TUMA p - sonwe
000 ( p-d) akcnepvMeHTaslbHble [aHHble

HEOObACHUMO  TEH30PHOW CWU/ON, BO3HMKAOWEN B B3aMMOAENCTBMM HYK/IOHOB.
ViccnefoBaHUsi NPOJO/IKAKTCA C LUebio pa3paboTkM peasiucTMYecko TpexTesibHOW
MOZEenn CTOJIKHOBEHUS SiAep C Aeiltepuem.

NYBANKALUNN

1. BEREGI, P.: Graphical method for the determination of resonance
parameters. JINR Preprint E4-54 563

2. BEREGI, P., LOVAS, |.: A three-body model for the study of resonance
phenomena. Z. fur Physik, 241, 410 /1971/

3. BEREGI, P.: On the number of resonances of non-local separable
potentials. Lett. Nuovo Cim., 2, 233 /1971/

4. DOLESCHALL, P.: A three-body calculation with tensor force n-d elastic
scattering. KFKI-Report 71-62
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5. REVAI, J., RAYNAL, J.*: Application of the hyperspherical approach
to the three-body scattering problem. Saclay Preprint DPLT/1971-40

TEOPUA SLOEPHbIX PEAHLMN

N. Bopb6eli, T. LOAWHCHMN, M. 3umaHu

MpoBeneHbl nccnepoBaHus B o6nactu ulydeHus nepudpepuyeckoin Mo-
4enn agepHbiX peakuuii. 3Ta mMogeflb TOYHO YyuuTbiBAeT nepudepunyeckne nap-
unasibHble amnanTyfpl, KOTOpble onpegeneHbl Gnmxaiein K dmsmyeckoih obnactu
0COBEHHOCTBIO aMNINTYyAbl peakuuu, a AeliCTBUE OCTas/lbHbIX OCOOGEHHOCTEW U
OPYTUX OTKPbITbIX KaHa/M0B Y4MTbIBAETCA TOJIbKO (DEHOMEHO/IOTMYECKM, Onycka-
HYEeM HU3KUX NapumanbHbiXx amnantyd. [okasaHo, 4To 3Ta npocTas Mogessb,

B HacTosllel dopve MMEHLLas Mib OAWH MapameTp, B C/lyyae peakuuu c yva-
CTUEM NEerkMx 4acTul, XOpOLIO OMUCbIBAET MUK HYKNOHHOTO OOMeHa, T.€. XOpOLUo
annpokcumupyeT abCcosIloTHOE 3HaYeHue Yr0BOro pacnpegeneHus (puc. 3).

Puc. 3
opn ¥ DWBA pacuetbl (d,t) Yrai0BOro pacnpepge-
neHnsa. CnekTpockonuyeckas wHdopmMauus no ABym
TeopuamM coBnagaeTt B npegenax 20%

*CEN, Saclay, France
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B cnyyae peakuumu nepefaun OAHOTO HYK/OHA Ha JIeTKUX sfApax Mmofenb npa-
BW/IbHO OMWCLIBAET YI/NOBble pacnpegenieHns, U cnekTpockonuyeckas WHopma-

unsd, wu3Bsiekaemasa un3 Heé, coBnagaeT C pesysbTataMin MeToda WUCKaXXEHHbIX
BOJIH ( dwba).

PelueHne npo6nembl paccesiHusi COCTaBHbIX siiep 6buno nbMBe,quo
dewwbaxom K npobrieme paccesHuss ABYX 6eCCTPYKTYpHbIX 4dacTuy. O6006Las
noeto dewbaxa, MOXHO MokKasaTb, YTO pacyeT aMmnaUTyAbl pPaccesiHus peakuuu
nepepacnpefesieHiss NpUBOAUT K pelleHno ABYX (3hPeKTUBHBIX) 3ajay ABYX
yacTuy, Mo OAHOW A1 BXOAHOTO M BbIXOAHOTO KaHana. Xof pacCyXAeHUsi OCHO-
BbIBAETCS1 Ha MOKA3aHHOM paHee HaMy COOTHOLIEHUN MeXZy MOHATUAMU aMnanTyn,
paccesiHisl, BBOASALIMXCA B CTaUMOHApPHOW U HecTauWoHapHO Teopusax pacces-
Husa. AddekTmBHas 3ajava ABYX Ten B BbIXOAHOM KaHasie B OT/IMUME OT ciyvas
dewbaxa NpPUBOAUT K HEOAHOPOAHOMY WHTErpasibHOMY YpaBHEHW. VIMeHHo 3Ta
HEeOA4HOPOAHOCTL CNOCOGCTBYET PELUEHMI0 KPUTUUYECKON Npo6neMbl HOPMUPOBKU
3(h(PEeKTVBHON BOJSIHOBOW (PYHKUMM paccesHUs B BbIXOAHOM KaHasie, WCMo/ib30BaB
JinnNnMaHHOBCKY0 asibTepHaTUMBY WMHTErpPasibHOr0 YpaBHEHWSI TOYHON BOJIHOBOL
OyHKUUM paccesiHUsl, NpUeralwLLylo K C/yval nepecTpoiiku.

MpoBefeHbl MoferbHble pacuyeTbl A1 CpaBHEHUs (hpOpPMCIAKTOPOB, BbITEKA-
WX M3 pasHbIX MPEeAnosioKeHuidi 06 OonucaHuM pacnagalrolmxcs COCTOSIHWIA. Bbin
onpepgeneHbl oyHKUMM MamoBa, BaiiH6epra, a Takke o06bluHas (OyHKUMSI pacces-
HUS B cllyyae MNpsIMOYrofibHOM MOTeHUMasibHOW sMbl A1 OAHOW OfHOKaHasbHO
W ofHOli CBsi3aHHOI AByXKaHasbHOW 3afaun. Bo Bcex lWectu cnyyasx AeicTBu-
Te/lbHble YacTy DOpMIIaKTOPOB OKasa/siMCb MOYTU OAMHAKOBLIMU. MHUMbE YacTw,
JOMUHVpYIOLLME BHE MOTEHUMa/IbHOW SIMbl, OA4HAKO, MNOKa3biBAT OT/IMYHOE ApYyr
OoT Apyra nosegeHue. B pacCMOTPEHHbIX cydyasix pasHble HOpMUpYHoLLMe npoLe-
[ypbl, NpeanoxeHHble AN 3TUX (POPMJIaKTOPOB, NPUBOASAT K TOXAECTBEHHOMY
pe3ynbTaTy C TOYHOCTbIO B OAWH MPOLEHT.

MNYBANKALUMN

1. BORBELY, L.: Application of the nonrelativistic peripheral model to
reactions between light particles. Phys. Letters, 35B, 388 /1971/

2. DOLINSZKY, T.: Reduction of the problem of rearrangement processes to a
pair of two-particle problems. KFKI-Report 71-56

3. GYARMATI, B.*, LOVAS, R.G.*, ZIMANYI, J.: Comparison of the most often
used unbound state wave functions in a square well model. Phys. Letters,
33B, 549 /1971/

*ATOMKI, Debrecen



BORBELY, |.s Comparison of spectroscopic information given by the
peripheral model and DWBA. Phys. Letters, 37B, 243 /1971/

CSUROS, M., CAMERON, J.A .** ZAMORI, Z.: Calculation of the nuclear
properties of 53Cr by the unified model. Canad. J.Phys., £9, 1582 /1971/

CSUROS, M., CAMERON, J.A .**, ZAMORI, Z.: Intermediate coupling in b55Fe.
Canad. J.Phys., 49, 1832 /1971/

NWCCNEAOBAHWE [ENEHNA AOEP

n.

* %

MeHn, O. Knyre, A. Naiitan, W. BwuHHau, . Manna

CoTpyaHuku rpynnbl onpegennnun 3ddeKkTnBHoe cevyeHne BO3HUKHOBE-
HWUS CMOHTAHHO-AENALWMNXCA WM30MEPHbIX COCTOSIHWIA, MOMyYaeMblX B peakumnsix
(n,n") u (n,2n) Ha agpax 235u» 238u, 239pn , 242Pn , 243auw . OKasasochb,
YTO HEKOTOpble M3BECTHblE, CMOHTAHHO-AEeNsWMECS M30MepHble COCTOSIHUSA B
HENTPOHHbIX peakumax COBEPLUEHHO He BO36YyXAarTcs.

WccnepoBanu, B KaKo CTEMNEHW UCKAXAKTCA MNPeXHUe N3MepeHus
CNneKkTpa 3HepruM HeWTPOHOB, BO3HUKAKOLUX NPU CMOHTAHHOM JAeneHumn 252cf
BC/IEACTBME OTKPbITUA 3anas3gbiBalolyx raMma-ussiyueHuin; ganee, onpeaenniu
Hanbosee BepoOsITHOE 3HayeHWe TemnepaTypHOro napameTpa B o6iacTu cnekTpa
0,5-6 MaB. B nocnefHee Bpemsi MOSIBUANCH COOOLLEHMS O CyLLeCcTBOBaHWMM 3a-
[JepXaHHbIX HEATPOHOB B HEWTPOHHbLIX CrekTpax» Twate/bHbIM aHa/IM30M JaHHbIX
nokasasnau, 4To 3TO MNPEANnosIoKEHNe HefOoCTaTOYHO 060CHOBaHO. [MpuMeHss
CTEK/ISIHHbIE AETEKTOPbl C 61 i* WU3MEPWIN HU3KO3HEpPreTuyeckyrw o06nactb
(0,002-1 Ma3B) cnekTpa HeWTpPOHOB pAeneHus 252Cf 1 noaTBEPANAN BO3HUKHOBE-
HMe [06aBOYHbIX HEMTPOHOB, MO CPaBHEHWK C  OLEHKOW, MONyYEeHHON u3
aKcTpanonaumMn dopMel cnekTpa B 06/1acTu BbiCWUMX 3Hepruii (puc. 4).
PacueTbl crnekTpa HEWTPOHOB CMOHTaHHO-AenswerocAa252cr nokasanu, 4To
paHee ucnonb3yemble ofHOMapaMeTpuueckme ¢opMbl CNeKTpa NPUMEHUMbI TOJSIbKO
B MEpBOM MNpPUGIMXEHWW, a C APYFOA CTOPOHbI, YTO aHOMasnus, HaiJeHHas B
HU3KO3HEPreTMYeckol 4vacTu CnekTpa, MOXeT BO3HUKHYTb M3-3a 60/bLIOro
Yr0BOr0 MOMEHTA MPOAYKTOB [AefieHuns.

MuKpockonuyeckme pacyetbl KackafoB, OTHOCALMXCA K HeI7ITpOHaM,
ncnyweHHbIM 13 OTAEeJIbHbIX OCKOJIKOB AeNeHnd, UMeET 60/bLLIOWA I'IpVIHLI,I/II'II/IaJ'IbeIVI
MHTepec. PesynbtaTtbl pacyeToB B COYeTaHUu C OI'Iy6I'II/IKOBaHHbIMVI AaHHbIMKN
n3mMmepeHna no3BosAKT CyauTb O cBolicTBax (TaK Ha3blBaE€MbIX scission )

McMaster University, Hamilton, Canada
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Punc. 4

VI3MepeHHbIi aHepreTMYeckuin CnekTp HENTPOHOB, 06pasylLLNXCA

npu CcrnoHTaHHOM geneHuwn 252cf B guanasoHe 3Heprum ot 0,002

4o | MaB. HenpepbiBHas kpuBas usobpaxaeT pacnpeneseHus

Makceenna ¢ T = 1,57 MsB M XOpOLWIO ONUCbLIBAET NUTepaTypHbie
LaHHble Bolle 0,5 Mss
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HENTPOHOB, BO3HMKAKOWMX B MOMEHT paspbiBa. PacueTbl nokasanu, 4To npeamno-
naratb Takoil MexaHu3M paspbiBa sigep, npyu koTtopoM 10-15% HeliTPOHOB Bblie-
TalT B MOMEHT AefeHusi, Heo6oCHOBaHO. [Ii1 MPOBEPKU YNOMSIHYTbIX pacyeToB
HEelTPOHHbIX KackagoB paccuuTanu A/is WUPOKOro 3HEepreTuyeckoro MHTepeana

apdoekTuBHOE ceuveHne || peakymm (n,20) KM NONYYMIM Xopowee cornacue

C 3KCnepmmMeHTamu.
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N3YYEHUE PEAKLMW D (n,np)n

T. Uwn6ou, MN. HeukBMBTH

WccnepoBanack peakuusi pacnaga AeiiTpoHa, BO3HMKaWas nog Aeid-
CTBUEM HEMNTPOHOB C aHeprueii 14 MaB. M3mepsieTcsa SHeprus M yron Bbineta
O[IHOTO U3 HEeNTPOHOB M 3Heprusi npotoHa. FeomeTpus onbiTa NO3BONSET B
3HAUNTENbLHOW Mepe YBe/MuWTbL Noyvyaemylo MHOPMaLMio MO CPaBHEHWIO CO BCe-
M/ U3BECTHbIMU onbiTamu. Co3faHa ycTaHOBKa A/S1 M3MEPEHUs U MNpoBeeHbl
npeABapuTe/ibHble OPUEHTUPOBOYHbIE 3KCMEPUMEHTLI. B HacTosilee Bpemsi MpoBO-
ANTCA onpefeneHne koadduumeHTa Nosie3Horo AeicTBuUA HEeNTPOHHOro AeTekTopa
N XapaKTepucTUKM MPOTOHHOro AeTekTopa.

AHANTOIrOBO-AHTUAHA/IOITOBYE NMEPEXOA4Y

N. CsHTNBTBpU, 0. Ciou

VI3BECTHO, 4YTO CTO/Ib WHTEHCUBHblE B 2S-id 060M04Ykax aHasoroBo-
aHTMaHasIoroBble raMMa-nepexofbl TMnNa mi Ha HECKOMbKO MOPSAKOB 3aHWXKEHbI
B HWKHEW 4yacTu if-2p 060n04kn. [Na uccnepoBaHWs CBOICTB yKa3aHHbIX
nepexofoB MpOBENM M3MEPEHUS Ha sApax, OTHOCALMXCSH K BEpXHel 4yacTu
if-2p o6onouek. okaszanu, 4To o6pasywwmecs mM3obapuyeckne aHasoroBble
pe3oHaHcbl 19/2 npn 6ombapanposke sgep 58,60,62Ni n 64,662n MpOTOHav>
BOMpPEKN OXWAAHWSAM, MOKa3blBAT OYEHb WHTEHCUBHbIE mi ramMma-nepexofbl Ha
NX aHTuaHanoroBble COCTOSAHUA.

Punc. 5

Cwna aHanoroso - aHTMaHaoroBoro
nepexoga Tuna mi B eAuHULAX
BeVICKOI'Ig)a. KBagpatbl 0603HavatoT nepe-
xog f7/2+f7 | Kpyrn - nepexop

p3/2"p3/2* a TPeyrosibHUKN - MNEepexop,

ge/2"ger2 * Bce HesauyepuyeHHble
0603HayYeHMss OTHOCATCA K 3KCnepumMeH-
Ta&/bHbIM 3HAYEHUAM, a 3a4yepyeHHble-

K pacyeTHbIM OAHOYACTUYHbLIM Mepexosam
ana cnyyana 6eccnumHoOBOro ocTtoBa ¢

Ucnonb30BaHWeM g - haktopoB LUMuara
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3KCNEPUMEHTA/IBHOE WCCNEAOBAHUE fr,y) PEAKUUN
B. KapgoH, W.B.A. MaHyaba, W. MwuHTap, 3. 3amopu

VccnepgoBanoch raMma-u3ssiydeHMe KCeHoHa C eCTeCTBEHHbIM COCTaBOM
M30TONOB, BO3HMKAKOLLEe Moc/fe 3axBaTa TepMuMyecKkoro HeinTpoHa. Ob6pasey,
COCTOAIN M3 TBEpAOro coefuvHeHus xeF2. Onpegenunnce 3Heprus U UHTEHCUB-
HoCTb 145 ramma-nepexogoB B 06nactu aHeprun 0,2-9,3 MaB. 3axBaT HeWTpo-
HOB B 19%-ax C/ly4yaeB NPOUCXOAMUT sapamu xe, a B 80"-ax - sagpamu
131xe. lMoaToMy mccnegoBaHue ramma-crnekTpa gaeT WHGopMauuio O CTPYKType
ypoBHeli nsotonoB 130xe n 132xe. JHepretnyeckne ypoBHU n3zotonos 130xe
n Xe W3BEeCTHbl U3 pajMoakTUBHOroO pacnaga. Bce ypoBHM WMEOT MOMOXK-
Te/IbHYI0 4YEeTHOCTb. XapakTepHbIMU M OYEHb WHTEHCUBHLIMW ramma-nepexogamu
B ramma-crnekTpe, cnegylowumm 3a 3axBaTOM HENTPOHOB, SABASAIOTCA IMHUKN C
aHepruammn 6467,5+1 k3B u 6380,1+1 K3B, KOTOpble 3acenslT YPOBHWU C 3Hep-
rmen 2473 wn 2560 k3B msotona xe. [lNpepnonaras, 4To 3TU nepexonpl
NUMEIT XapakTep 3M1eKTpUYeckoro AMNoNs, YpPOBHU OKasblBATCA C OTpuuaTesib-
HOM 4YeTHOCTbIO WM cO cnuHOM 3. HameuyeHbl uccnepoBaHWsa O1s onpeaeneHus
CNMHa 3TUX YPOBHEA C MNOMOLIBI0 MeToAa Yr/0BbIX KOppensauunii.

NYBNNKALNN

1. KARDON, B, MANUABA, |.B.A., GROZ, P.: Thermal neutron capture
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WCCNELOBAHVNE  CBEPXTOHKUX B3AVUMOAEWCTBU

n.

CBEpPXTOHKOEe noJjie Ha MecTe sfAaep

OemeTtep, /1. Kectxeiwn, I'. Meseun, 3.CeketanbBu-Hagb, /1. Bapra, 3. 3amopwu

ViccnepoBanack TemnepaTypHasi 3aBUCUMOCTb CBEPXTOHKOrO Mons Ha
aapax w h Wb cnnase FeQ 95wWQ 05 B ciiyyae nepBbiX BO30YXOEHHbLIX
ypoBHei ¢ aHepruamm 100 1 HO k3B, COOTBETCTBEHHO. WHTerpasibHbili NOBOPOT
YI/10BOr0 pacnpefeneHvs UCNyLLEHHOro raMMa-msfiydyenus (Wr - ApbHT/N ) C
TOYHOCTbIO A0 6% He MeHsieTca npu pasHbix (115, 210 n 303°K) Temnepatypax.
Mcnonb3ys M3BECTHOE 3HauyeHuMe BHYTPEeHHero nons (630+12 koe ) u pesysnbTa-
TOB Mo adhpekty Meccbayspa, yaasniocb onpefenntb g-thakTopbl NepBbIX BO30YX-
OEHHbIX COCTOSIHWIA, uvelowpe 3HadeHus gh f(182) = 0,264/6/ n
9hf (184-) = 0,288/7/. CpepgHee 3HauyeHWe Pe3y/bTAaTOB W3MEPEHWA B BHELLHEM
none: <37(182) = 0,236/10/ n 9BH<(184) = 0,276/10/. Bblpaxas pa3HOCTb
B ¢doopve ghf/gBH = 1 + s, nonyyaem 6(182) = +0,12/5/ un
& (184) = +0,045/45/. BemumHbl 6 OOBLACHMMbI C MOMOLLBKO CBEPXTOHKOW aHo-
MasIMn.

C MomoLLBpt0 TOrO JXe MeTofa M3yvany 3aBUCMMOCTb CBEPXTOHKOro
nonsa Ha Mecte saep Rh B cucteme cnnasoB FeRh oT cocTaBa. CBepXTOHKOE
none B cfnyyae cnnaea c 3 ar.% Rh HopmupoBasiocb K 3HadeHuo 550 KB, B3fl-
TOMYy U3 nuTepaTtypbl. 3aBUCUMOCTb CBEPXTOHKOrO Moss OT cocTaBa M306paxe-
Ha Ha puc. 6. Toukamy O6O3HAYeHbl HauW pe3ynbTaTbl, CIUIOWHON SIMHUER -
pe3ynbtaTbl U3MepeHus AVP. B cnyvae cnnasa 48,5 aT.Rh Habniwogaetca 3a-
BUCVMOCTb CBEPXTOHKOTO Mosis OT [03bl 061yveHus (puc. 7). I3TOT nocnefHuii

nosa ob6nydyeHus.

Puc. 6 Puc. 7
CBeEPXTOHKOE Mofie B CrnsjaBe Fe-Rh 3aBMCMMOCTb (g2-i) Be/NYMHBLI (Npornop-
Kak (oyHkumsi Rh cocTtaBa LMOHa/IbHOM CBEPXTOHKOMY MOJ0) OT [0-

3bl 06Ny4YeHuss gna cnnaeBa Fe5 " 5
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pe3ynbTaT U pe3ynbTaTbl HA MpeabloylieM PUCYHKE OGbSICHSATCS pagiauyioHHbIMU
paspyLLIEHNSIMMU.

Onpegenunun  g-oaktopbl ypoBHel 298 kaB 1 360 kaB sgpa 103Rh,
9(298) = 0,82(8), 9(360) = 0,44(5). MNonyyeHHble 3HA4YEHUA HeNb3A 06bLAC-
HATb Ha OCHOBE HW OAHOW U3 M3BECTHbIX MoJenen sgep.

Mpy n3amepeHun yrnoBoK KoppensauMm ramma-kackaga 72-134 k3B sgpa
Re c nomowpto aetektopa Ge(Li) nonyumnm 3HadeHne AE = 0,006(2), T.e.
Ha MNOPALOK MeHbLUe MTepaTypHbIX AAaHHbIX.
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NCCNELOBAHNA C MOMOWBIO 3PPEKTA MECCBAY3PA
n. fewwn, N. Kectxein, N.A. Hapgb, Bb. MonHap

C nomowpto achchekta Meccbayapa uccnefoBanuck CTPyKTypa 3amMopo-
XEHHbIX PacTBOPOB KOMMJIEKCHbIX COEAMHEHWI Xene3a W NPOUCXOXAEeHUEe acuM-
MEeTpUU NMHUIA cnekTpa Beco3. B criyuae 3aMOPOXEHHLIX PAcTBOPOB B pamMKax
OAHOTO 3KCTMeprvMeHTa Nokasasn CyLWecTBOBaHME Koppensuun mexay usamepeHue!
napameTpoB Mecc6ay3pOBCKMX CMNEKTPOB M TEPMUUYECKUX MPOLECCOB, W3MEPEH-
HbIX C TMOMOLLLO ANdIIepPEHLMANILHOTO TEPMUYECKOTo aHanusa. PesynbTaTbl M3me-
peHus npuBeaeHbl Ha puc. 8. B cilydae KOMMIEKCHbIX COeAMHEHWIA, cogepxaluy
Tpu noHa ffe3+, nokasanu, 4YTO OHM OAMHAKOBbI C XUMMWUECKOW TOUKM 3peHus.
3TOT haKT CyLIeCTBEHEH [/1s MOHUMAaHWS BHYTPUMOJEKY/IIPHOTO O6MeHa.

Me Master University, Hamilton, Canada
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Puc. 8
MornoweHve meccbayapoOBCKUX KBAHTOB
npu HyNEeBOW CKOPOCTM U KpuBasa audxpe-
peHunanbHOro TepMUYEeCcKoro aHanusa
-iso  -loo -50 -30Ttoc B cnyyae 5 mon.%-~Horo pacteBopa
Ne (ct0 4)2

M3mepeHus Ha Neco3 nokasanu, 4TO B/USHUE aHn3oTponunn Koneba-
HNA pPEeleTKn Ha MeCC6ay3pOBCKI/Il7I CMeKTp HaMHOro MeHblle, 4emMm 3TO nMpeano-
narasioCcb Ha OCHOBE€ MpPeXHuUx I/I3Mep8HVII7I.

B kpuctanne NeBr2.6H20 o6HapyXeH HOBbIA, A0 CUX MOpP He M3BecT-
Hblli, pas3oBblii nepexon. o U3MEHEHUsIM napamMeTpoB MeccHayapOBCKUX Crek-
TpOB MokasaHa Aumepusaumss noHa Fe(CN)5H203_, ob6pasyrouierocs npu rmaposnu-
3¢ UWOHA Fe (cn)64_ .
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5. THOMAS, P .M .*** SANDERS, M .*** DEZSI, |., OUSEPH, P.J.***:Study of
frozen solutions of ferrous compounds by Mdssbauer effect and differen-
tial thermal analysis /DTA/. Chem.Phys, Letters, 11, 42 /1971/

6. CSER, L., GLADKIH, I.A .. KESZTHELYIl, L., NAGY, D.L., VINCZE, I.:
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AHHUTNIAUNA MNO3UTPOHOB
A. Apgam, M. Xpawko, [. XopsaT, XX Haitvow, M. Nabagwn

ViccnepgoBaHne aHTUheppoMarHUTHOro-goeppoMarHMTHOro as3oBoro
nepexoja nNepBoro poga C MOMOWB aHHUTMAALMKA MO3UTPOHOB MO3BOASET Mpo-
BEPWUTb peasibHOCTb TOW WM WMHOW MOAENW, BbIABMHYTON Ans 06bACHEHMs das3o-
BOro nepexoga. V3mMepeHo yr/ioBoe pacnpefeneHue aHHUrMASLMOHHBIX raMma-
-KBaHTOB B 00enx (pasax. KpvBble 3aMeTHO He oT/auMyalTcs Apyr OT Apyra,
4YTO NPOTMBOPEYUT NpeanonoxeHnto Kysesa, COrlacHO KOTOPOMY [ABWXKYyLUEl
cunoi hasoBoro nepexofa SBASETCH M3MEHEHUE 3JIEKTPOHHOW 3HTpOnuu.

PA3BUTUE TEXHWHW 3KCMNEPVMEHTA
A. Bepeu, . Bioprep, M. Asanor, 1. Kupanxsgun, 3. Knondgep,
M. Koctka, 3. Mactop, M. Pupgn, 4. Poc, /1. Baiin

Yckoputenb H3-2RTuna Ban-ge-Mfpaada npopabotan 3006 uyacoB 3a
nepunoa ot | aHuBapsa go 19 wona 1971 roga. CgenaH U MCMbITaH MOHHbI
WCTOYHWK He* , C MOMOLLLI0 KOTOPOro yXe npoBefieHbl cuctematndyeckne sAgepHo-
hunsnyeckme n3MepeHns. YChnewHo 3akoHYyeHa pa3paboTka MOHHOro WCTOYHMKA
K *

B coTpyAHUYECTBE C MPOMbILIEHHBIMA NPEANPUSTUSMIA YCOBEPLLIEHCTBO-
Ba/M KOHCTPYKUMIO JIeHTbl nepefauv 3apsga yckoputens. CgenaHa fieHta u3
lWeCTU C/I0EB /NibHA-pPe3WHbl, U Apyrasi, UMetowas MogoGHYl CTPYKTYpy, M3 Ha-
TypanbHOro Lweska U pes3uHbl. Bnarofapsi MoAepHU3UPOBAHHON TeXHUKe CcKieu-
BaHWsA, Mpu TOil Xe cnoco6HOCTU Nepepaun 3apaga o6ecrneyeHo yBenmuyeHue
MEXaHUYECKOIN XECTKOCTU U BPEMEHU XM3HU (cBbie 700 4acoB) JIEHTLI.

***Universityof Lousville, USA
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B MOHHbIA KaHan yckopuTens BMOHTUPOBAH MarHWTHbLIA aHanm3atop ¢
BOASHLIM OXNAXAEHUEM, VMelomii 30-MUNNIMMETPOBYIO Lefb M 60 MM-bIi paguyc

OTK/IOHEHMNSA,4TO obecneunBaeT OTK/IOHEHME NMPOTOHOB C MaKCcUMasibHOW 3Hepr|/|e|‘/'|.

19,4 MsB unM WOHOB He++ € 3Hepruein 9,7 M3B, WM Xe WOHOB He* C 3Hep-

rmein 4,85 MaB Ha yron 90°. [lMepes aHa/M3aTOPOM PaCMOSIOKEHbl 3/1EKTPU-
YeCKuiA KOPPEeKTop MOMOXEHUs My4yka W KBaApynosbHas nuH3a. B mnoHoonTu-

YEeCKUX Y3/10BbIX MYHKTax nyyka pacrnosioXXeHbl NMHANKaTOpPbI

Myyka C Bpallaloy-
MUCSI UTOJIKaMMu.

NYBANKALINA
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ONEKTPOHHbLIE MPUBOPDI

O. Hoama, N. NoxoHan, [f. Naxep, . WepeHb, N. Cabo,
M. Bopouxeiin, 1. BBpeba, A. 3apaHpgu

MponseoactBeHHas 6a3a B 1971 rogy BbinycTuna 123 npubopa, npu-
Hagnexauwero K 17 Tunam sgepHbiX npuéopoB MOAYy/bHOW CUCTEMbI.

B pamkax KOHCTPYKTOPCKOIi paboTbl MoAy/bHasi cucTemMa Oblna pacluu-

peHa 7 Tunamu HOBbIX NPUOOPOB (BbICOKOBO/IbTHbIA 6/10K NMUTaHMA Ha 3 KB,
10 ma co cTabunbHocTbio 2.10“\

6-AeKafHbli CYUETUMK HA UHTEerpasibHbIX
cxemax Ha 10 My m T1.4.),

a C Apyroil CTOpOHbI, HauyasoCb YCOBEPLIEHCTBOBA-
HMEe BCEro cemelicTBa fAepHbIX MPUGOPOB MPUMEHEHNEM WHTErpasibHbIX CXeM.

BaxkHoi uyacTbio paboTbl SIBAsieTCA pa3paboTka WM3MEepUTENbHbIX CU-
CTEM BpEMEHM HAHOCEKYHAHOro AuanasoHa, a Takke uenelii NpeumnsnoHHbIX

nsmeputeneii sHeprum (amnauTyg). TexHuueckue nokasaTtenu npubGopoB AOCTU-
raloT MMPOBbLIX CTaHAApPTOB.
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W3MEPUTE/IbHBIE LEHTPbI

FnaBoTAen afAepHON (hu3vkM opraHu3oBan fBa U3MepPUTENbHbIX LeHTpa.
OaMH 13 HUX pacnonoxeH npu yckoputesne BaH-ge-Tpaaha eg-2r, a Apyron -
npyu HEWTPOHHOM reHepaTope 10 -200 . M3MeputesibHble LEHTPbl, MOMUMO YXe
CYLLECTBYIOLMX aHaNM3aTopoB U SAEpHbIX 3/1EeKTPOHHbIX NPUOOpPOB, CHabXeHbI
KaoKOblA  OAHOW Masioli  BblYMCAUTENbHON — MaluvHOi Tuna Tpa. Kpome ctaHpapT-
HbIX nepucbepuitHbix yCTpONCcTB (TeneTtann, cuuTbiBaTeNb M nepdoparop), Bbluuc-
NTeNbHbIEe MalmHbl 06M1afalT cnefytoweli annapaTypoli: aHasoroBo-LyUdpoBbIM
npeobpasoBatesieM, aBTOHOMHbIM NPUOOPOM BU3yaslbHOrO nNpeacTaB/eHUs, reHe-
paTtopoM peasibHOro BPEMEHM, LUAroBbIM PUCYIOLLMM YCTPOWCTBOM W LUArOBbIM Mar-
HUTO(hoHOM. [ns 06enx MawmH cocTaBfieHbl MporpaMmbl, NO3BoMsAOWYEe paboTatb
Ha YCKOpUTeNsx B pexume "OH-nanH".

JAHHE

[JOHMNALbI VHOCTPAHHBIX TOCTEN

. AMATA (MHctutyT um. P. BowkoBuua, 3arpeb)
BnbpaLyoHHble COCTOSIHUS YEeTHO-HEeYeTHbIX S4ep.

B. AHTAIKOB/M (MHcTUTYT um. P. BowkoBuya, 3arpeb)
ViccnepgoBaHue peakuuy pacnaja C MOMOLWbLI ()OTO3MY/IbCUMN.

5. BAVVH (OVSU, [y6Ha)
ApepHousnyeckne UccnefoBaHns C MOMOLLLIO MPOTOHOB BLICOKO 3HEpPruu.

KO, BENAEB (MHcTMTyT aTtomHOW 3Heprun um. W.B. KypuatoBa, Mockea)
AnepHble peakuuuv, BbI3BaHHbIE MOHAMU TUTUSA.

Nn. ®OHOA (ICTP, TpwmecT)
Montockl S-MaTpulbl U PE30HAHCHI.

O TAHTPCKUA (OIS, [y6Ha)
VccnepoBaHusa no msvke AeneHus.

B.M. DK/BCCH (Benn TenedoH /la6. Myppeid Xunn)
ViccnepoBaHuss MO YeHEJIUHTY.

P.X. XEPBEP (YHuBepcutet Patrepc, Hblo-BEpyHCBUK)
Xumunueckme npumeHeHus adpdpekta Meccbayapa.
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M.E. XQKOH (Okchopacknin yHnsepcuteT, Okcchopa)
MoTeHuman cBSA3aHHbIX OAHOYACTUYHbIX COCTOSIHWMI B 060M04YEYHON MOoAesM.

n. WIAKOBAL, (MHcTuTyT um. P. BowkoBuya, 3arpeb)
DNIeKTPOMArHUTHbIe MNepexobl BbICLIEr0 MNOpsAKa.

. KYIMWMH (MHcTuTyT um. B. Kngpuua, Benrpag)
(p-a) peakyun.

K.B. JIAYPVKAVHEH (Mccn. WHCTMTYT no TeopeTuyeckoi qmsuke, XenbCUHCKUIA
YHUBEPCUTET)

msnueckne uccrefoBaHnss B DPUHASHANN.

X.4. JTEMVEN (MATAT3, BeHa)
Pa6oTta rpynnbl "AgepHodmanyeckne pdaHHbie" npu MATATD.

B. JIONMAL (MHcTuTyT um. P. BowkosBuuya, 3arpeb)
BubpaunoHHble COCTOSIHUSI YEeTHO-YETHbIX AAep.

M.B. MAVEP (KanTek, MacageHa)
ViccneposaHne CBOWCTB MOBEPXHOCTHLIX C/I0EB METOAOM pacCesHus Hasag.

B.A. MVHEEB (OVSW, Qly6Ha)
O6pasoBaHne Nerkux sigep C M36bITKOM HelTPOHOB.

. PEHOMM (WHcTuTyT mm. P. BbowkoBuya, 3arpeb)
ViccnepoBaHve afepHbIX peakuuii MeTooM BpPEMEHU nofeta HeWTPOHOB.

. PAKA (1cTP, TpuecT, cern Cakna)
PacueT pedopMupoBaHHbIX sifep Mo metony Xaptpu-®oka.

n. TOMAC (UHcTuTyT um. P. BowkoBuya, 3arpeb)
PaboTbl No skcnepumeHTanbHOl AgepHoi tum3nke B 3arpebe.

Ox.C. YAbKEP (xoH XonkMHC YHuBepcuTeT, bantumop)
ViccnepoBanuns no adocpekty Meccbayapa B YHuBepcuteTe K. XOMKMHCA.
KOH®EPEHLA

Symposium on the Nuclear Three-Body Problem and Related Topics.
bypanewT, 8-11 wwona 1971 r.
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ONNTENBHBLIE 3ArPAHUYHbLIE KOMAHOMPOBKU

M. BEPEIN Jy6Ha 2 ropga
Vc oOI0oP Cakna | rog

Jo XPEXyLlU Bnnx 2 ropga

M. KOHL, Jy6Ha 2 roga

M. KOCTKA MioHxeH | rop

To HAOb Jy6Ha 3 roga

r. NATA Framoéypr 14 wmecsueB
4. AP [Jy6Ha 4 ropga

n. N Jy6Ha 2 roga

A. PEBAU Caxna 2 ropga

3. UEPHL Komx 2 ropga

n. CEHITIETEPU KonneHrareH | rog

3. CEKE®A/BLBA-HAOL Ynncana 4 mecsua
0. CHoH Okcgoopa 5 mecsues

WHOCTPAHHBIE YYEHBLIE, MPVBbLIBWME B TNABOTAEN HA A/MTENbHLIA CPOK

Ox.A. KAVEPCH (TamunbToH, KaHapga) 6 mecsueB
M. KEMEHb (ByxapecTt, PymbIHUS) I rog
A. CAHAL (Kaup, OAP) 4 ropa
A.O. WAKEP (Kaup, OAP) | ropg
LVNCCEPTALIMK
. Aabépau:
OvHamunueckne cummeTpuun. MoteHupan - p . (AuccepTaumsi Ha couCKaHue

YYEHOWN CTeneHn pAokKTopa (U3MYecknx Hayk).

. JNOBALL
Pe3oHaHChl B fAepHbIX peakuusax. ([uccepTaunsi Ha coucKkaHue YuyeHoid
CTEeNneHn [oKTopa (U3NYECKUX Hayk),

T. OOMHCKWL:
OO0 ocHOBax [AMHAMWKM AAEPHbIX peakuuid. (AuccepTauus Ha cOuCKaHMe yude-
HOWM CTeneHn kaHgugata U3NYECKUX HayK).

A. ADIAM:
DKCMepUMEHTa/IbHbIE MCCNeA0BaHMsA C MOMOLLLID HEWTPOHOB, MWMEKOLLWX SHEPTU0
14 MaB. ([JuccepTaums Ha COMCKAHME Y4YEHOl CTeneHu AoKTopa Cm3u-
Yyecknx Hayk).



r. NMNA:
ViccnepoBaHve ynpyroro paccesiHisi HEWTPOHOB Ha TSXKesbIX sjpax.
(AnccepTaums Ha cCOMCKaHME Y4YeHON CcTeneHW kKaHAugaTa U3M4ecknx
HaykK.)
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OTAE/T PUNBNHECKO OIMTUVKU

O[IHOBpPEMEHHO C 06pa3oBaHWEM MHCTUTYTa Hadalucb
nccnefoBaHuss Mo (pusnuyeckoid ONTUKe, LEeNblo KOTOPbIX SIB/SIOCH
n3yyeHve yHAAMEHTa/IbHBIX BOMPOCOB (PU3MKM C TMOMOLLLIO OMTH-
yecknx meToAoB. B kauecTBe nepBoro Bonpoca 6blia noctaBfieHa
3aflaya 0 NPaBUILHOCTU 3KCMEPUMEHTAsIbHbIX OCHOB KBAHTOBOIA
MeXaHWKW,-a MMEHHO BOMPOC [yaslbHOro (4acTuia-BofiHA) Xapak-
Tepa KBAHTOBO-MeXaHWYeCKUX 06bEeKTOB. OKCMEepUMEHTbI, Noa-
BEpPrHyTble COOTBETCTBYHOLWEMY aHanu3y, nokasanu, 4to uHTepde-
peHUMOHHasi KapTuHa B MHTepdepomeTpe MalikenbcoHa He u3Me-
HAeTCs BN/JIOTb [10 9KCTPEMaslbHO MaslbiX MHTEHCUMBHOCTEl nagaio-
lero cBeTOBOro Mydyka. B kauecTBe cnepylowero wara 6bUM Bbk
MOSIHEHbl 3KCTMEPUMEHTbI [OMNOMHUTENBHOTO XapakTepa A/ BbisiCHe-
HUSI KOPNYCKY/ISIPHbIX CBOCTB CBETOBbLIX BOJIH. Pe3ynbTaTbl 3aKcrne-
pUMeHTa 06paTuNN BHUMaHWE Ha yKTyauuio UHTEHCUBHOCTU
CBETOBOro noToka. ®nykTyauusi, B OCHOBHOM, onpejesnsieTcs
OBYMs (pakTopamu: BHYTPEHHUMM MpoLeccaMu B UCTOUYHMKE CBeTa
W ONTUYECKOl CUCTEMOI (BHE WMCTOYHMKA), BK/OUAsh MPOLLECChHI

pernctpaumnn (doTtoadhdekT).

ViccnegoBaHne SIBNeHWIA, NPoOUCXOAsLMX B UCTOYHUKE
cBeTa, 0Kas3a/loCb WCXOAHbIM LUaroM A/IMTE/IbHOI nporpamMmbl MUccne-
[OBaHWiA, B pamKax KOTOpPOl MNpoBepsisiocb coriacue Teopun TOH-
KO CTPYKTYpbl CNeKkTpa BOAoOpoJa C 3KCMNEPUMEHTOM; u3y4vancs
MEeXaHM3M BO30YXAEHMA aTOMOB W BPEMS XWU3HM BO30YXAEHHbIX CO-
CTOSIHWIA.

Mpu M3yyeHUM ONTUYECKON CUCTEMbI UCCeA0BasIMChb
NPOCTPAHCTBEHHbIE U BPEMEeHHble YCMOBUSA KOFepeHTHOCTU CBEeTO-
BbiX NMYy4YKOB. [lpoBepssacb NUHENHOCTb hoToadhekTa npu akcTpe-
Ma/lbHO HW3KON WMHTEHCMBHOCTU U KOPOTKMX MMMy/bCax CBeTa.
MocnepHsss paboTa 6Oblla BbIMOSIHEHA NPU MOMOLUM Nasepa.
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MosiBNeHVe fa3epoB [afi0 HOBble CpPeAcTBa U BO3MOX-
HOCTM K OCYLLECTB/IEHNIO MOCTaBJ/IEHHbIX nepes Havm uenei. C no-
MOLLpHO TBEPAOTESbHbIX /1a3€POB BbICOKOW WHTEHCUBHOCTU OblM 06-
HapyXXeHbl He/MHENHbIN POTO3PEKT M, no3gHee, MHOrogPOTOHHas
hoTOMOHM3aUUSA aTOMOB, HaxoAsAWMXCA B BO3OYXAEHHOM COCTOSHUMN.
B TO e Bpemsi KOHCTpyMpOBaHWEe Ja3epoB CTa/I0 HE0bX0AMMbIM
TaKkke U C TOYKU 3PEHUS BbIMNOJIHEHUS MHOTMX NMPaKTUYECKUX 3a-
pau. lMocne pa3paboTKM HaAEXHbIX, VMEHLMX BbICOKME TEeXHWU-
yeckue rMokasaTenu, /1a3epoB HauyasioCb WX MPUMEHEHME B o0b6nactu
reofesnn, U3MepuUTesIbHON TeXHUKW, a B nocregHee Bpems nasepbl
NPUMEHAITCA Aaxe A1 3anoOMUHaHWA MHGopMaLmn.

PESY/IbTATbI

HE/MHENHBIA ®OTO3PDEKT
. ®dapkaw, 3. XopsaT, W. KepTtec

O6GHapyXeHHbI paHee MHOroOTOHHbIN hoTo3thdekT 6bUT MOABEPTHYT
npoBepke B 60M€e YUCTbIX YC/IOBUSX, UCK/IOYAsA BCEBO3MOXHbIE MellatoLye
HabogeHnio adpekta npoueccol. MpoBefeHe Takoro akcnepumeHTa genaet
BO3MOXHbIM MPUMEHEHWE TEXHUKU Y/bTPaKOPOTKUX WUMMY/bLCOB (mode locking).
CylwHocTb MeTofa 3ak/lyaeTcs B criefylolwem: npu CUHXpoHM3aumm a3 Gecnops-
OOYHbIX KONnebaHwuil, CcyLecTBylOWMX B pe3oHaTope, BO3HMKaeT pesy/bTupylolee
6ueHve B BuAe Uyra YyAbTpPakopoTkKmx nepuoamyeckmx (10 CeK) MMNysbCOB
C 3KCTPeMasibHON WHTeHCMBHOCTbKO (I + 10 BT). [MpM MCNONb30BAHUN TaKUX
KOPOTKUX WUMMNY/bCOB B/IMSIHWE MpoueccoB 60siee HU3KOro nopsgka, B TOM
ynucne TepMUUYecKUX, MpeHebpexuMo maso. [anibHeilmm npeumyLlecTsoM nprMe-
HEHNS CBEPXKOPOTKUX WUMMYNbCOB SABASAETCHA AOCTUXEHWEe 60/blUMX UHTEHCUB-
HOCTeN, 4TO MO3BONAET pacwmputb 06nacTb uccnepoBaHus addekta Ao
/1 IBT/cM”. T10CKOJIbKY MHOrOOTOHHble 3dheKTbl CUILHO 3aBUCAT OT Kore-
PEHTHOCTU, 6OMbLUIMM NPEVMYLLECTBOM MPUMEHEHUS CEPUN CaMOCUHXPOHU3UPYHOLLNX
UMNY/IbCOB ABMSIETCA TO, 4YTO KOTEPEeHTHOCTb MEeHSAeTCA OT UMNysabca K WMMySb-
CYy He3HaunTesibHO, N €€ MOXHO CUMTaTb MOCTOSAHHON NO CpaBHEHUID C Kore-
PEHTHOCTbIO TUTAHTCKOr0 WMMY/bCHOrO nasepa.

MprHUMNManbHas cxema NPOBEAEHHOI0 W3MEpPeHUs npuBefeHa Ha
puc. |. B 5-MeTpoOBOM Na3epHOM pe3oHaTope WMMY/bCbl B CAMOCUHXPOHU3MPO-
BaHHOM Lyre cnefoBanu Apyr 3a APYroM C WHTepBasioM B 33 HCeK. JIMHelHbIl
curHan 3afgasascsl 6bICTPOAENCTBYIOWMM (POTOANOAOM. Pe3ynbTaThbl, MNOMyYeHHble
Ha o6pasuax cs3st>, au u ni c nomowsio bla3+ U py6GUHOBOrO nasepa, npuBe-
[eHbl Ha puc. 2. Hago OTMETWUTb, YTO B GOMbLIMHCTBE K3MepeHuii 3ameveHa
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acuMmMeTpusa mexay nepefHuM U 3a4HUM
(PPOHTOM /l@3epHOro Lyra WMMNy/bCOoB,
T,€. B 3TWX ABYX 06nacTax K au-
HeliHbIM MMMy/bcaM O4MHAaKOBOW Benu-
UMHbI OTHOCSITCSI HENMHEelHble CUrHasbl
pa3Hoii BeNMYMHbLI, U3 4Yero cregyer,
UTO [JIMHA OTAENbHbIX MMMY/IbCOB He-
npepbIBHO MEHSAETCHA BAOJIb CaMOCUMHXPO-
HM3MpoBaHHOro uyra. Mpyn gansHeiwem
yBE/IMYEHUN WUHTEHCUBHOCTU, TMpU CBe-
TOBOI MowHOCTM % 5 BT, 3aBUCMMOCTb
3N1eKTPOHHOTO TOKa, WM3MEpPEeHHOro Ha
TWwaresibHO MNOSIMPOBAHHOM 30/10TOM 06-

Puc. | pasue, OT Nla3epHoli UHTEHCUBHOCTY
YcTaHoOBKa A8 U3YYeHUs HeNUHeHoro MeHsieTca (puc. 3). lpuynMHa n3MeHe-
choToachchekTa HUA 3akni4yaeTca B TOM, 4YTO npu

Puc. 2

3aBucumocTb ooToacpdpekta (BTOpPOro, TpeTbero, YeTBEpPTOro

n nNAaAToro I'IOpFI,CI'Ka) OT MHTEHCUMBHOCTMU

a) Nd-nasep ob6bpasely cs3sb (n =r)
pyobunHoBLIA nalep ob6pa3ely au (n =3)
B) Nd-nasep o6pasel au (n =4)

r) Nd-nasep o6bpaseyni (n =5)
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TakuX WHTEHCUMBHOCTSIX 4acTb 3/1€KTpO-
HOB nokmgaeT MeTaslsl, B pes3ynbTarte
TYHHEeNbLHOro aduhekra.

Puc. 3

3aBUCNMOCTb HENIMHEHON 3/1EKTPOHHOM
3MUCCUUN OT MHTEHCMBHOCTM MNpU CBEPX-
BbICOKMX WHTEHCUBHOCTAX 10 eT/cM2)
ceeTa. [Nepexod OT MHOrogpOTOHHOrO
doToadphekTa K TyHHEslbHOMY 3dhekTy.

CpaBHeHVe pe3ynbTaTOB U3MEPEHUss C Teopueil nokasbiBaeT, 4TO
MMeeTCsl HEenioxoe corsiacue B C/lydyae MHOroqpOTOHHOro choToadudekta 1
TYHHEeNbHOro 3adhdpekta B nepexogHo obnacTu.

NYBANKALUNN

1. FARKAS, GY., HORVATH, Z.GY., KERTESZ, |., KISS, G.: Nonlinear photo-
electric electron emission induced by picosecond mode-locked laser
pulses. Lett, al Nuovo Cim., 1, 314 /1971/

2. FARKAS, GY., MAINFRAY, G?, THEBAULT, J.*: Production et mesure d'une im-
pulsion de quelques centaines de picosecondes issue d'un laser a modes
synchronisés. Rev. Phys. Appl., 6, 329 /1971/

MHOIMO®OTOHHAA ®O0TONOHUN3ALNA
M. Bakow, A. Kuw, [. Py6un

ViccnepgoBaHue HenMHEnHon (oTOMOHU3aUUN BO36YXAEHHbIX COCTOSHWIA
aToMOB Hayasniocb B MoOcCkBe COBMECTHO C COTpyAHMKaMW (DU3MYECKOro MHCTUTyTa
um. JlebepeBa. [OCTUTHYTble Tam pe3ynbTaTbl CTUMY/IMPOBanM pasBuTUE OTe-
YeCTBEHHbIX nccnegoBaHuii. C nomowbld py6MHOBOrO flasepa m3ydancs npoiecc
MHOro(pOTOHHOW MOHU3aLMN MeTacTabunbHOro coctosiHus renus. Cepusi npose-
[OEHHbIX 3KCMEPUMMEHTOB MpuBena K HeoxufaHHbIM pesynbTaTtaM. Okasanocb, 4To,
BOMPEKN TEOPETUYECKMM OXMAAHUAM, MpeAcKasbiBalOLWMM Ha Tpu nopsigka 6onbluee
3(pPeKTUBHOE CEYEHME MWOHM3ALUN MeTacTabuNbHOIO CUHINIETHOTO COCTOSIHWS MO

Service de Physique Atomique, CEN-Saclay



OTHOLLEHUIO K MeTacTabu/ibHOMY TPUM/JIETHOMY COCTOSIHWIO, pe3y/nbTaTbl U3Mepe-
HUS OAHO3HAYHO NOATBEPXAAKT, UYTO MOHM3AUUSA NPOUCXOAWUT M3 TPUNIETHOTO
MeTacTabunbHOro cocTosHMSA. [Na TOro, 4To6bl BbIACHUTL MPUUMHY pacxoxgie-
HUS Mexay Teopuel M 3SKCNepyMEHTOM, U3y4vasicsl Npouecc MHOroOTOHHOW choTo-
noHmsauum nog geiictenem Nd-nasepa. B cnyvae Nd-nasepa gnsi moHmsauuu
CUHINIETHOTO MeTacTabu/bHOroO COCTOSHUSA Heobxoauma 3Heprusi 4x (QOTOHOB, a
0N TPUNIETHOr0 COCTOSIHMA - 5i (boToHOB. [lonyyeHHbIi pe3ynbTat (puc. 4)
[oKasaf, 4YTO MHOropOTOHHas MOHMU3auUs
NPoOUCXoAUT M B 3TOM C/lyyae u3 Tpwn-
NeTHOro cocTtosiHMA. PaspelleHne npoTu-
BOpeuus mMexay Teopuein u akcnepumeHTal
cTaHeT BO3MOXHbIM Mpu 6Gonee TlwaTeb-
HOM yuyeTe aTOMHON CTPYKTypbl. [pu 06-
nyyeHUn c novouto Nd-nasepa npu Bbk
COKMX 3HAYEHUAX TNaBHbIX KBAHTOBbIX
yncesl BO3HMKAKT pe30oHaHchbl. W3-3a
athpgpekTa LUTapka, BO3HMKAKOLWLETO MO,
[eNcTBMEM CUMBHOTO 3/1IEKTPOMArHUTHOTO
nosisi, CylecTBOBaHME PE30HAHCOB CUJlb-
HO B/USIET Ha 3aBUMCMMOCTb BEPOSTHOCTU
HENIMHEHON MOHM3aLuUM OT WHTEHCUBHO-
CTU wn3nydyeHus nasepa. lNepecTpanBas
yacToTy Jflasepa, MOXHO HabnwgaTb ycu-
NeHne pelicTBuA pe3oHaHcoB (puc. 5).

Puc. 4

3aBMCUMOCTb MHOrOOOTOHHOI (hOTOMOHM3a-
UMM OT WMHTEHCMBHOCTM Nof AeiCTBUEM
Nd-na3epa B c/lyyae voHM3aUUU renus

B MeTacTaou/IbHOM COCTOSIHUM.

MYBINKALIMN

1.

ARSLANBEKOV, T.i.*, BAKOS, J., KISS, A., NAGAEVA, N .L.*, PETROSIAN, K.B?*
ROZSA, K.: Multiphoton ionization of the excited helium atoms. Conf. on
Phenomena in lonized Gases. Oxford, 1971. Contributed Papers. Ed. by
R.N. Franklin. Donald Parsons Co. Ltd. Oxford, 1971. p.43

APC/IAHBEKOB, T.Y.* , BAKOL, W, K/ A., HAFAEBA, H.JR, METPOCSH, K.B.**,

POXA, K.: MHorooTOHHass nMoHu3aumss BO3OYXAEHHOro artoma renus. Mocksa.
®NAH MpenpuHT te 64 /1971/

dusnyecknii nHcTTYT AH CCCP nm. Jlebegesa, Mocksa
dunsnyecknii MHCTUTYT ApMsAHCKOM Akagemun Hayk, EpeBaH
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Punc. 5
Ponb pe3oHaHCOB npyv MHOrOGDOTOHHON MOHU3aLUMN.

a, 6, B : 3aBMCMMOCTb 4ucna O6pa3OBaHHbIX no-
HOB OT MHTEHCMBHOCTM B CJ/liydae pas-
HbIX OJIMH BOJIH U3Ny4YeHUA nasepa,;

I . OTHOCUTE/IbHOE pacnosioXeHue YpoBHeNn He u
ypoBHein Nd-nasepa B cnyyasx a, 6, B

81
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CTO/NIKHOBEHWMA BTOPOTG POJA

M. Bakow, A. Huw, X Wepneun, 4HA. Curetu

KoHueHTpauus Bo36YXAeHHbIX COCTOSIHWIA B rasax onpegensietcs npo-
Leccamy BO36YXAEHWS 3/TEKTPOHOB, BPEMEHEM >XW3HU BO36YXAEHHbIX COCTOSIHUIA
M CTONKHOBEHUAMWU BTOPOIO poOAa Mexmay BO36YXAEHHbIMW cOCTosHUsMWU. B cny-
yae refiusl Xopolio U3BECTHbl 3PGEKTUBHOE MOMEpPeYHoe ceveHne 3S/1IEKTPOHHOrO
BO3OYXAEHNS U BPEMSI XU3HU BO3GYXAEHHbIX COCTOSIHWIA. B TO Xe Bpemsa mnone-
peyHoe 3gPeKTMBHOE CeuYeHMe CTOMIKHOBEHWUIi BTOPOro pofa WM3BECTHO TOJIbKO
yacTuuHo, 6Gnarogaps HeKoTOpbiM NpaBuiaM oT60pa (Pe3oHaHCHbI XapakTep,
coxpaHeHue cnuHa). 3HadyeHue 3qEKTVBHOIO MNOMNEPEeYHOro CeYeHUst CTOMKHO-
BEHUWI BTOpOro poga onpegenieHo ¢ 6o/bWMM pa3bpocom, Kak pesynbTaT pas-
NIMYHBIX KOCBEHHbIX 3KCNepumeHTOB. BcneacTteue pas6poca pesy/nbTaToB B /-
TepaType BO306HOBW/ICA CMNOP O MPaBW/ILHOCTU 3aKOHA COXpaHeHWs ChuHa Mo
BurHepy. 3TOT NpuHUMN B c/iyvyae renvsi 3anpeliaeT crefylowmii nepexom:

He(l1S) + H(nlp) — > H(11S) + H(n3D)

T.e. aTtoMmy renvs, Haxofswemycsi B BO36Y)XAEHHOM CUHI/IETHOM COCTOSIHUU
BCMEACTBME COYy[apeHusi, 3anpeLieHo NepexoauTb B TpUnieTHoe Bo36yXAeHHoe
cocTosiHue.

C nomoupio pa3paboTaHHOTO paHee B HalleM OTAene meTofa u3mepe-
HWUA M3y4yanocb nonepeyHoe ceveHne npouecca. CylwHOCTb MeTofa 3ak/uyaeTcs
B cfefylolleM: B rasopaspsgHoli Tpy6e, HamoSIHEHHO resimem, npy MOMOLL
MMMNY/TbCHOTO BO36Y)XAEHWUSI MOPOXAAOTCS BO36YXAEHHbIE aToMbl B MeTacTabu/ib-
HOM cocTosiHMM. ONTMYeckas Hakauka MepeBOAUT aToMbl U3 MeTacTabu/ibHOro
COCTOSIHUA B COOTBETCTBYHOLLEE M3yyaemMoe BO36YXAeHHoe cocTosHue. o ucTe-
YeHUU KopoTKOoro BpemeHu (Mpubn. 50 MKCek) nocne npekpalleHns Bo36yxaato-
Wero uMnynbca B U3MepuUTesibHOW TpyGe, KpoMe aTOMOB B OCHOBHOM COCTOSIHWM,
MPUCYTCTBYIOT TO/IbKO aTOMbl B MeTacTabwibHOM COCTOSIHUM. 3JTO 06CTOATESb-
CTBO MO3BOJIAET MPOBECTM IKCMEPUMEHT B OYEHb YMCTbIX YC/IOBUSIX U onpeje-
NUTb 3PEKTUBHOE MOMEpPEeYHOe CEeUYEHWE CUHTNET-CUHINeT WU CUHTNeT-Tpuniet

nepexopoB:
Q(31P-31D) = 14.10-16 cm2 Q(31p-33D) = 0,026.10~16 cm2
Q(41P-41D) = 25,5.10-16 cm2 Q(41P-43d) = 40,5.10-16 cm?2

Q(51P-51D) = 44,2.10-16 cm2 q(51P-53d) = 175.10-16 cm2
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Puc. 6
YcTtaHoBKa Ans U3y4yeHUss CTOJIKHOBEHWIA BTOPOro poga

V3 pesynbTaTtoB M3MEpeHWsi CleAyeT, 4YTO BUFHEPOBCKOE COXpaHeHue
CMVHA BbIMNOJIHAETCA XOPOWO MPU HU3KUX 3HAYEHUAX [/TaBHOTO KBAHTOBOIO
ynucna M Hapylwaetcss NMpu ero YBEeJIMYEHUM, UYTO O6BLACHAETCS Tem, 4To npu
YBE/IMYEHUN TNaBHOTO KBAHTOBOIO 4UC/a CMUH-0pP6UTaNIbHOE B3auMOfeicTene
YCUNIMBAETCA, C/Ief0BaTENbHO, Is- ceass OCMabe-Baer, a 3aKoH COXpPaHEeHus
CMVHA BbIMOSIHAETCA TOJIbKO B C/lydae CUCTEM C YUCTON Is- ceszbio.

NYBNNKALNA

1. BAKOS, J., KISS, A., SORLEIl, ZS., SZIGETI, J.: Dependence of cross-
-sections for collisions of second kind in helium on different experi-
mental parameters. VI1I. ICPEAC Conference on Electronic and Atomic
Collisions. Amsterdam, 1971. Ed. by N.L. Bramscomb et al., North Holland

Pub. Co. Amsterdam. 1971. p. 613

He-Cd JIA3EP
N. Yunnar, M. HAHowwnu, K. Powa

OTKpbITVE He-casa3epa HenpepbIBHOTO W3/yyeHusl Npu A/IMHE BOJIHbI
4416 8 ABMIOCb 3HAYWTENbHLIM LIAroM B 06/1acT ra3oBbiX fla3epoB. Cpasy
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He-Cd nasep 4416 8

MrHOBEHHbIA TOK 3
paspsagku [TA]

Pwnc. 7

3aBNCUMOCTb MOLUHOCTU flasepa

He-cd, BO36YXJAEMOro nepeMeHHbIM

ToKOM 50 rpg, OT MIHOBEHHOro 3Ha-
ueHuUs Toka paspsga

MTHOBEHHbI TOK
paspagku[TtA]

Punc. 8

3aBMCMMOCTb MOLUHOCTU fasepa

Ne-cd, BO036YXAaemoro nepemMeHHbIM

TOKOM 50 T, OT MIHOBEHHOro 3Ha-
yeHMa ToKa paspsaga

rnocne nepBbiX 3apybexHbIX Nyb6mkauui
Hamy ObUl CO34aH 3KCNepUMeEHTasbHbIN
He-cd nasep, B0O36YXAAaeMblii MEPEMEHHbLIM
TOKOM. M3yuyeHne nasepa npuvBeno K O4eHb
MHTEepecHOMY pe3y/ibTaTy, MoKasbiBaoLemy
3aBMCUMMOCTb MOLLHOCTU Nasepa OT Toka
paspsgHoi Tpy6ku. B Hadvase pocT cwibl
ToKa NpMBOAUT K POCTY WHTEHCUBHOCTU
nasepHoro uanydeHusa (puc. 7) ¢ no-
cnefylolmM nepexofoM B HacblweHue. Ho
HaCbllLEHE SIB/ISIETCS TO/IbKO MEePEeXoAHOl
cTagueli, NOCKOMbKY MpU AOCTUKEHUU
HEeKOW KPpUTUYECKON MN/IOTHOCTU TOKa MOl
HOCTb slasepa ONATb yBennyusBaeTcs. B
nuTepaTtype NpUHATO npegnonaratb, 4YTO
BO3OYX/JeHMe ia3epHOro nepexoja MoHa
KagmMusa C OJIMHOW BOSHbl 4416 1 npowucxo-
anT 6narogaps NEHHWHrOBCKUM WOHU3UPYIO-
LYV CTONIKHOBEHMUSAM, COI/1aCHO KOTOPbIM
atoMbl renns, HaxogswmMecs B OCHOBHOM
COCTOSIHUWN, NepeBOAAT ero HenocpencT-
BEHHO Ha BEPXHWI Na3epHblii YPOBEHb.
Ha6niogaemass HamMu 3aBUCHMOCTb MOLLHOCTM
nasepa OT Cwibl TOKa He YyknajblBaeTcs

B paMKu OMMWCaHHOro npouecca BO30YyX-
AeHus. 3 nogpo6GHOro aHanusa akcnepwu-
MEHTa/IbHbIX [aHHbIX cneayeT, 4To npu
HU3KUX MNOTHOCTAX TOKa AOMUHUPYHOLLMM
MeXaHW3MOM BO30YXAeHUA AeACTBUTENbHO
ABNseTca npsaMas uoHusaumsa lMeHHuHra, a
BbLLE KPUTMUYECKOTO TOKa BO3OYXAeHue
npovcxoauTt 6narofaps CTO/IKHOBEHUSAM
3/1eKTPOHOB C aToMaMu KagMwus, Haxons-
LLWYMMCA B OCHOBHOM COCTOSIHUW. WoOHbI kaj-
MUS, ydacTBylOLlMe B 3TOM npolecce,
€eCTeCTBEHHO 06pa3ylTcsd B OCHOBHOM MO
mMexaHu3my [leHHuHra.

OtkpbiTe Ne-cd nasepa Cc gu-
HOli BOMHbI 4416 S fgano KoceBeHHoe nog-
TBEPXAEHNE MPEA/IOKEHHOTO MexaHu3ma.
B 3aBucumocTtu mowHoctu Ne-cd nasepa
oT Toka (puc. 8) OTCyTCTBYeT nepBblii
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Puc. 9
Nabopartopusa u3MKM fla3epos

HW3KOTOKOBbI MEXaHW3M BO30YXAEHUS, MOTOMY UYTO 3SHEprus meTacTabunbHOro
atomMa HeoHa HegocTaTo4yHa Ana npsiMoro (HenocpeAcTBEHHOr0) BO3GYXAeHUs
BEpPXHEro /la3epHOro ypoBHS MO MexaHusMy WoHu3aumu MeHHuHra. O6nacTb Bbk
COKOW MNJIOTHOCTM TOKa, rAe BO36YXAEHUS NPOUCXOAAT 3/1IEeKTPOHHLIMU coyaape-
HUAMM, TOKa3bIBA€T OUYEHb CXOAHYH C He-ca Jla3epoM TOKOBYK 3aBUCUMOCTb.

MocTpoeHHas Ha OCHOBe NPeAsIoKEeHHOIO HaMy MexaHusama Teopus

ycrnewHo 06bACHSeT 3aBUCMMOCTb KPUTUYECKOTO TOKa OT [aBJfieHus renms u
OT KOHUEHTpauuMu Kaamusi. BblsiCHANOCL KpOME TOTO, 4YTO [JaBfieHWe rasoB He
M Ne urpaeT BaxHyld pofib B YCTAHOBMIEHWM OMNTUMasIbHOW 3MEKTPOHHOI Temne-
paTypbl, HeoGxoAuMOli AN BO3GYXAEHVS fla3epHOro nepexoga MoHa Kagmust ¢
ANVHOI BOMHbI 4-416 8 C MOMOLLBI0 3/1EKTPOHHBLIX coyaapeHuii. OnTuMasibHble 3Ha-
YyeHUs fOaBfeHust Ta3oB He U Ne , BblBefleHHble TeopeTW4Yecku, XOpOoLlo corna-
CYIOTCS C 3KCMEPUMEHTA/IbHBIMU 3HAYEHUSAMU.

Hauata pa3pa6oTka He-cd nasepa, BO36YXJAEMOro MNOCTOSIHHbIM TOKOM,
Heo6X0AMMOI0 Kak [Afsl HayuHbIX, Tak W AN NpakTUuyeckux uenei. MpuHumn
paboTbl fazepa MOCTOSHHOIO TOKa Crefylowmii: Ha OAHOM KOoHLe  paspsiiHoii
TPY6KM pacrnofioxeHa neuvka, ucrnapsiowas MeTanaMyeckuini kagmuii. Monagatolye
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B rasoBblii paspsaf aTtoMbl KaAMUsi MOHU3UPYIOTCH, a 3/1eKTpuyeckoe rnone, BO3-
HUKalolee BAOMb pas3psigHoi TpyGKWM, pacrnpocTpaHseT 3TU WOHbl MO Bceil Tpyo-
ke. TakuMm o6pasom, AoOCTUraeTcsi paBHOMepHas KOHLEHTpauus Kagmusi, a ToK
nofaepXvBaeT HeobXoguMylo Temnepatypy B TpyoKe [Ansi TOro, 4To6bl kagmuii

yyacTBoBas B paspage. [OCTPOEHHbI MO Takomy MpuHUMNy He-cd naslep B Ha-
et nabopaTtopum pocTuraeT MowHocTM B 50 BT.

NYBNNKALMA

1.

CSILLAG, L., ITAGI, V.V.* JANOSSY, M., ROZSA, K.: Laser oscillation at
4416 A in Ne-Cd discharge. Phys. Letters, 34A, 110 /1971/

WCCNELOBAHUE OMNTUYECHNX 3AMOMUHAIOLX YCTPONCTB

r.

*

Kuw, WN. Powaku, M. Bapra, 4. 3akap

pynna 3aHMMaeTCs TEOPETUYECKMMU U 3IKCNEPUMEHTa/IbHBIMU BOMPO-
caMmy 3anoMuHaHus WHdopMauunm B ronorpaguueckoin gopwve.

Llenbto Haweld paboThl siBfisinace pa3paboTka Takoi rosorpacduyeckoi
TEXHUKU, METOAbl U CpeAcTBa KOTOPO OTKPbIBAOT HOBble MEPCMNEKTUBbI B 06-
nacTtm uccnefoBaHMs ONTUYECKUX MeToAoB 3anoMHaHusa. Cpegy npoumx 6blna Bbk
nosiHeHa paboTa No rosiorpacdhuyeckoin atrectaumn OTONNACTUHOK orwo Ip2
N LP3, Gewaert Agfa Scientia 8E75. BTOpoil uenbio, MOCTaB/EHHON Hamu, SBU-
IOCb BBeAEHWE COOTBETCTBYIOLLEN TEXHWKA MNPOSABAEHUS aMNAUTYAHbIX U (ha30BbIX
ronorpamMmm, nNpuUroToB/EHWE W MHTepnpeTauus ronorpaMmm npasBWIbHON LUAXMATHOM
[OCKM 64x64.

CnepBa Obl1a paspaboTaHa U MOCTPOEHa yCTaHOBKa ANS MPOSAB/EHUS U
aTtTectauun ronorpadumyeckmx QOTONIACTUHOK. YCTaHOBKa PernmcTpupyet MHTep-
depeHUMI0 ABYX MMOCKUX BOJIH. VI3MEHEHVWEM yria mexay ABYMs Myvykamu u3me-
HAETCS KO/MYECTBO MOJIOC* Monajallmx Ha OAWH MWIIUMETP, a W3MEHeHUEM OT-
HOLIEHNS UHTEHCUBHOCTEl ABYX MYYKOB U3MEHSETCA [Ny6uHa MoaynsuuyM nosoc.
lFonorpaMMbl PErMcTpUpyTCS Ha ABYX pasHbixX poTONIacTMHKaX Npy ABYX PasHbIX
BpemMeHax 3kcnosvuuu. pu BOCCTAHOBIEHWMM aMMIUTYAHbIX U (ha30BbIX ros0rpaMmv
namepsetca auddpakumoHHoe adppekTuBHOe AelicTBME B pas/MyHbIX NopsAkax.

CvicTemMa MpoOSIBNEHUSI CAYXWT ANs NOBTOPSIEMOro MNPOSIB/IEHUS aMn/v-
TYAHbIX M (pa30BbIX rosiorpamm. [IposiBNieHre NPOW3BOAUTCS MNpU CTaBUNN3UPOBAH-
HOW TemnepaTtype, B KacceTe BEepPTUKa/IbHOW KOHCTPYKLMMK, a CMeluMBaHue pacT-
BOpa OCYLIECTBAAETCA MNponyckaHueM nysbipeli asoTa.

Marathwada University, Arangabad, India
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BTopoii 3apaueil, kak Mbl ke OTMevanu, ABASETCS MPUroTOBJIEHWE
aMnanMTygHoOW 1 pa3oBol rosiorpaMmbl MPaBU/IbHON LWIAXMaTHOW Aocku. [Ans Toro,
4yTo6bl NM36aBUTLCS OT MapasuTHbIX BUGpauuin, paboTa npoBoaMTCA B flabopaTo-
pun, pacnofioxeHHol Ha rny6uHe 10 MeTpoB nog 3emneld B ckane. PeanbHast
W BOCCTAHOBJ/IEHHAsi KapTUHblI CpaBHUBaNWUChL C Mnomowpo JOr-a.

TEXHNYECKOE PA3BUTVIE

OMNTUYECHW TOHHWE CNOU
A. NytTtep

PelleHve 3a4ay KBAHTOBOW 3MEKTPOHUKM TpebyeT W3roTOBMEHUS 3ep-
Kan U (QUILTPOB C HAHECEHHbIMU HA HUX BbICOKOKAYECTBEHHbLIMU OMTUYECKM TOH-
KAMU MOKpbITUAMK. B npoluealieM rogy Hamy Gbina paspaboTaHa HagexHas Tex-
HOMOTUS MPOWU3BOACTBA AUINEKTPUUECKUX TOHKUX C/I0EB BbLICOKOW MPOYHOCTH,
KoTopas No3Bo/M/a M3rOTOBUTHL Jla3epHble 3epkasia Xopollero kayecTBa A/isl
TBEPAOTE/IbHLIX /1a3ePOB MOLUHOCTLIO B HECKO/IbKO [BT/CMA.

CVHXPOHU3UPYIOWAA 3/TEKTPOHUKA JIABEPOB

0. HaHTop /FnaBoTpen anekTpoHuku/, L. Py6uH

Bo MHOrMx cnydyasix, B 4acTHOCTWM MpW MccnefoBaHUuM (hOTOMOHU3aLMM
BO36YX/AEHHbIX COCTOSIHUIA, HEeo6X0AMMO 3HATb MOMEHT MOSIBIEHUS Na3epHOro
UMMynbca, MOCKOMbKY TpebyeTcs OCYLecTBUTL Uefblii psg onepauuii B CTPOro
onpeAeneHHbIX MOMEeHTax [0 BCMbIWKW. JTa 3ajadya TpebyeT BbICOKOW cTeneHu
CUHXPOHM3aL MU,

Pa3paboTaHO CUHXPOHM3MPYIOLWEee YCTPOWCTBO A/l CUHXPOHM3auuu na-
3epoB C MOAY/MPOBaHHOW A06POTHOCTLIO M BpalLAWMMMCS NpU3MaMiu, KoTopoe
no3BofsieT ynpasnaTb annapaTtypoii Bo BPeMEHHOM WHTepBasie +1 Mcek [0 U
nocsie BCMbIWKM Waramm | MKCEK U C TOYHOCTbIO 0,25 MKCEK.

JAHHBE

OOKMALbl WHOCTPAHHBLIX TOCTEW

L. KRAUSE /Windsor, Canada/

Inelastic Collisions of Excited Atoms at Thermal Energies

R. PETIT /M arseille/
O ptical Gratings
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MMABHbIA OTAE/1 LUM3VK TBEPAOOIO TEJIA

WccnepoBaHus B 06/1acTU (pU3NKM TBEPAOro Tesia Haua-
NIUCb B HalleM WMHCTWUTYTEe MouyTu ABaguaTth fleT Hasaf.

"®eppomarHnTHbI oTAen", co3fdaHHblii B 1953 roay, Ha
OnuTenbHOe Bpems onpejenus HanpasfieHWe uccrefoBaHuii MarHuT-
HbIX SIBNEHWA. [NaBHbIMM BOMpOCaMy MUCCNEAOBaHUA ABASAMUCH U3Y-
YeHUs MNpoLEecCcOB HamarHuumBaHus, (Das3oBblIX NEpPexofoB B MarHuT-
HbIX BELLeCTBax W SB/IEHWIA ynopsgoynMBaHUsl. SKCMEPUMEHTbl BeIUCb
C MOMOLLBO K/TaCCUYECKNX U3MEPEHUA M (heppoOMarHUTHOro peso-
HaHca.

Mocne nocTpoiikM MccnenoBaTebCKoro peakTopa

(1959 r.) uucno v NPOAYKTMBHOCTb METOAOB MCCMefoBaHWA no
hu3vke TBEpAOro Tesla B 3HAYUTENbHON Mepe yBenuuunucb. [Mpu-
MEHeHWe MeTOOB HEeMTPOHHON u3nkum B 06nacTy TBEpPAOTEsIbHbIX
nccnepoBaHnii Hayanocb B OTAene HEWTPOHHON husuku. B aTom
oTAene MNOMMMO BOMPOCOB (OU3MKU peakTopoB (3aMensieHve Hei-
TPOHOB, WUccnefoBaHMe CBOWCTB 3amegnuteneil) Bce 6onee cy-
LLeCTBEHHAs pofib OTBOAMNACL MNPYMEHEHWK MeTOAO0B HEWTPOH-
HOW cpnaukm (andbpakunss HEWTPOHOB, paccesiHne HEeWTPOHOB) npu
N3y4YeHUN MarHuUTHbIX MaTepuasos.

Vi3 gBYX BbIWeEYNnoOMsHYTbIX oTAenos B 1959 roay ob6pa-
30Banacb flabopatopua ®usmkm TBEpAoro Ttena. OCHOBHbIM Hayu-
HbIM HanpasfneHnem Jlabopatopum cTasio TeopeTUyeckoe MW 3IKcne-
pUMeHTanbHOE M3yvyeHue (a3oBbIX NEPEX0A0B, MArHUTHbIX CTPYK-
TYp ¥ npoueccoB ynopsgoumBaHus. ViccnepgoBaHus B ob6nacTu
MarHeTusMa BbI3Ba/IM UHTEPEC K W3YYEHUI0 YUCTbIX METaslsioB U
pasbaBfieHHbIX CnaBoB. HoBble 3KcnepuMMeHTaslbHble meTodbl (AMP,
n3MepeHne sBMEHUA nepeHoca, aduhekt Meocbayaspa), a TakkKe WH-
TEHCMBHblE TeOpeTuMYecKkne uCccnefoBaHnsa Mo3BOAWIM LOCTUTHYTb
BCEMUPHO NPU3HaHHbIX Pe3ynbTaTOB B 06/1aCTU 3NEKTPUYECKUX U
MarHWTHbIX CBOWCTB pa3baBfieHHbIX CNjiaBoOB, MO Teopun ¢da3oBbIX
nepexogos BTOPOro poga,no CO34aHU Teopuu BJ/IMAHUA NpUMEC-
HbIX aTOMOB B MeTasfnax.



90

3HaunTenbHbI BKMaL B AOCTUTHYTble pe3ynbTaTbl BHEC-
na TexHuuyeckasi 6asa Jlabopatopuu, KoTopasi obecneuvBana
3KCNEepUMEHTaTOPOB HEo6XoAMMbIMU MpuGopamm, creuvanbHbIMU
o6pasuamu, a Takke CTOflb BaXHOI MNpPU COBPEMEHHbIX TBEpAOoTesb-
HbIX UCCNEAO0BaHUSIX TEXHUKOW HU3KUX TemnepaTyp.

Kpome dhyHaameHTanbHbIX UccnefoBaHuii B Jlabopatopun
dwmsmkm TBeppgoro Tena (c 1970 roga - MnaBHbi oTAen duM3nKn
TBEpPAOro Tesa) NpPOBOAMANCH Takxe uMccnefoBaHws, HocsAwye
npuknagHon xapaktep. HauuHas ¢ 1967 roga, MO KOHTPAKTHbIM
cornalleHmsmMm C MNPOMbILYIEHHbIMA NPEeANpUATUAMU NPOXOAAT Uccne-
O0BaHNA MarHUTOMSATKUX CrnaaBoOB U pa3baBfieHHbIX CMaBOB Ha
ocHoBe megn M antomuvHua. C 1969 ropga NaBHbIi OTAEN NPUCTY-
MU K PeLieHno BaxkHbIX 3a4ay Mo W3YyYeHU0 MarHUTHbIX MaTepua-
NIOB ANA 3/1EMEHTOB MaMsATU 3anoMUHAWMX YCTPONCTB BbIMUCAMK-
TeNbHbIX MaLlVH.

PE3Y/IbTATDI

WCCNEAOBAHNA TIO TEOPUN o®U3NHW TBEPAOIO TEJA

n.
E.

®aszekaw, Y. Xaprutaum, 4. Konnap, H. Menbxappg, 3. MNpaseuku, [f. WonT,
Woiom, W. TwTT0, A. 3aBagoBCKK

TeopeTukn NpeacTaBASOT Tpynny, O6GecrneuyvBaroLLyld TEOPETUUYECKYIo
6a3y wuccnepoBaHuii. MapannensHo ¢ 3ToW paboTol OHM e cneaaT 3a pasBu-
TMeM OU3NKU TBEPAOro Tesa, BbISBAAIOT HOBblE TEHAEHUMM W Noc/fe TwaTeslb-
HOTO B3BEelUMBAHMSA (PAKTOB  O6PALLAIOT BHMMAaHWE 3KCMEPMMEHTATOPOB Ha He —
06X0AMMOCTb PACLLUMPEHNSI UCCMEe0BaHMIn B HOBbIX HanpaBfieHusax. OCHOBHOI 06-
NacTbl0 UCCNeAoBaHUiA 3TOW TPynnbl SIBASKOTCSA BOMPOCbI MarHetnama, pas6as-
JIEHHbLIX CNMaBoOB M Teopuu ha3oBbiX NEpPexosoB.

M3BecTHO, 4TO npu aTMochepHOM [JaBneHun u Temnepatype
T = M9°K B marHeTute Habnwogaetcs MOTTOBCKUI nepexoq MeTassi-HemeTtann.
Temnepatypa nmnepexoja YMeHblUaeTcAa C YBe/MyeHueMm fasneHus. lccnepo-
BaHWSA HanpaBns/NCb Ha BbIACHEHVWE XapakTepa B3auMOAelCTBUS 3/1EKTPOHOB
npu T = 0°K u npn 60MbWKX AaBneHWsax. Pe3ynbTaTbl COrnacylTcs € runoTe-
30/ BurHepa o"kpuctannmsaymm" 3N1eKTPOHHOro rasa.

Moy HM3KMX TemnepaTtypax amnauTyga ocuunisuum NAOTHOCTU BOKpPYr
MPMMECHbIX aToMOB B pa36aB/ieHHbIX MarHWTHbIX ChjiaBax MokasbliBaeT XapakTep-

Hyl0 TemnepaTypHyl 3aBUCMMOCTb Buaa i - .B pamkax Teopunm nokanuso-
e2
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BaHHOW CNWHOBOW (hAyKTyauum ObUI0 JaHO NPOCTOE TEOpPEeTUYECKOEe OOBLSCHEHuEe
YNOMSHYTOrO SIB/IEHUS.

JHeprua CBsA3M, aTOMHbIi 0GbEM M CKMMAEMOCTb Kak (PYHKUMS OT
aTOMHOrO HOMepa MoKas3bIBalT CXOAHOE MOBEefeHMe BO BCEX TPex nepuogax
nepexoAHblX MEeTasI/IOB C XapaKTePHbIMU 3KCTPEMasibHbIMU 3HAYEHUSIMU B cepe-
AvHe nepuofa. C MOMOLWBIO MPOCTbIX MPEAroNoXeHUd 0 CTPYKType 30H S-U
d-2N1eKTPOHOB YyAa/NOCh HAlTW TeopeTMyeckoe O0O6bSICHEHME YKa3aHHbIX (DaKTOB.

®OHOH-CPOHOHHbIE B3aUMMOAENCTBMA MPUBOAAT K OTK/IOHEHMIO OT TUNMWY-
Holi KM-HOW 3aBUCMMOCTM B 3KCMOHeHTe hakTopa [debas-Bannepa. Wccneposa-
nacb TemnepaTtypHas 3aBUCMMOCTb Cllieflylolero yneHa pasnoxeHus (no K~) B
cnydyae N ad. PacyeTbl No3BONAT MOHATL pe3ynbTaTbl HOBbIX 3KCMNEPUMEHTOB,
a Takke OUEeHUTb BeMuYMHy napameTpa, XapakTepusyrowero 3ddekTbl aHrapmo-
HUYHOCTH.

JKCMEpPUMEHTbI MO paccesiHUio HeWTPOHOB Ha TBepAOM Hed yKasbiBaloT
Ha CylWecTBOBaHMe aHOMaslbHOW BeTBM B (POHOHHOM crnekTpe. Bbuio mokasaHo,
UyTo 9Ta BETBb BO3HWKAET BC/EACTBUE CWU/IbHOW aHrapMOHWMYHOCTU Kone6aHwuii
peleTKn renusa. VMerowpiics CUbHbI aHrapMoOHVM3M MPUBOAMT K BO3HUKHOBEHWIO
CBSI3aHHbIX ABYX(DOHOHHbLIX COCTOSIHWIA, KOTOpble B CBOK oyepenb rMGpuansu-
pYylOTCS C OAHOIOHOHHBIMKA COCTOSIHUSIMUW, 4YTO,B KOHEYHOM WUTOre,NposABAsSeTCS
B CMeKTpe paccesHWs HelTpoHOB.

M3mepeHremM LWMpYHBI MakcMyMa PamMaHOBCKOrO cCrekTpa paccesHus
B CBEpPXTeKyuyeM He4 MOXHO ONpeAesnTb BPEMS XU3HU CBSI3aHHbIX COCTOSHWIA
ABYX POTOHOB Kak (pyHKUMIO OT Temnepartypbl. C yyeToM POTOH-POTOHHbIX B3au-
MoAeincTBuiA, a Takke B3aMMOAENCTBMIA POTOHOB C APYrUMK 3MEMEHTaPHbIMM
BO36YX/AEHNAMM HaMU O6BbACHEHA MPOAOMKUTESIbHOCTb XM3HW POTOHOB.

ViccnepoBaHne OAQHOMEPHOW CBEPXMNPOBOAMMOCTM Bbi3blBA€T WHTEpeC B
CBSAA3M C NouckamMu CBEpPXNPOBOAMMOCTU MpPU KOMHATHOW Temnepartype. BbIYkoB,
FopkoB ¥ [OA3510WNHCKNIA, NPOCYMMMPOBAB Auarpammbl TMna "napkeTtbill, npuwwm
K BblBOAY, 4YTO Nepexof K CBEpPXMNpOBOAALLEMY COCTOSAHWIO BO3MOXEH W B OAHO-
MEpPHOM cnyuae.

MpUMeHsIs ypaBHEHUE TPynMnbl /11 NEepeHOPMUPOBKM U BbIUMCASSA WHOMU-
HUTE3NMaslbHble OnepaTopbl A0 BTOPOro Mopsaka, yAanocb AOCTUTHYTb pe3ysib-
TaTa, MNoLOGHOIO BblleyKa3aHHOMY.
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WCCNEJOBAHME MAMHUTHBLIX CTPYKTYP W ®A30BbIX MPEBPALLEHUN
M.M. Xopsart, fA. Hapgap, E. Kuwpun-Hoco, 3. Kpen, W. Hagb, . MNan,

T.

*

TapHouwn, A. Uummep, E. >Xongow

Mpynna MarHUTHbIX WUCC/efoBaHWii MPOBOAWUT U3yyeHUe MarHWTHbIX
CTPYKTYP, MarHWTHbIX (PA30BbIX MEPEX0oA0B W  B3aMMOAEWCTBUA  ATOMHbIX U
MarHUTHbIX YNOPSIAOUYEHWNA.

BTopoil, He MeHee BaxHOW, 3ajadveil rpynnbl SBASETCA onpegeneHne
MarHuMTHbIX CBOWCTB BeLeCTB, MPUrOAHbIX A1 MPUMEHEHUS B KayecTBe MarHuT-
HO MamATU 3/1eKTPOHHbLIX BbIUNCAUTENbHLIX MalMH (Hanpumep, Ny3bipbKoBas
namsTb). B pacrnopskeHuy rpynnbl UMETCs Takue npubopbl 1 o6opynoBaHue,

C MOMOLLGI0 KOTOPbIX MpeAcTaBnsieTCs BO3MOXHLIM ONpefennTb cTaTuyeckue u
OVHaMUYecKne MarHuTHble XapakTepUCTUKU CaMblX Pas3HbIX BELLECTB B LUMPOKOM
TemnepaTtypHoM fguanasoHe. K U3y4eHMI0 MarHUTHbIX W CTPYKTYPHbIX NpeBpaLle-
HUIA B yNOpsIOUEHHbIX CniaBax MNPWUB/EKAOTCS METoAbl HEeTPOHHOW aAudpakumn

M Oudppakumm peHTreHOBCKMX Nydeid. BbIO NPOBeAEHO UccriefoBaHWe MarHWTHOW
M KPUCTaN/IMYEeCKOh CTPYKTYpPbl CUCTEMbI MM-pt, M3yyeHMe 3aBUCUMOCTU Temne-
paTypbl (ba3oBbIX NepexofoB OT cOocTaBa M TeMmnepaTypbl, 6blia onucaHa nosiHas

MarHuTHas ¢pasoBas Aguarpamma.

University of Virginia, Charlottesville, USA
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Pwnc. |
Jlabopatopust MarHMTHbIX U3MEPEHWU

OnpefeneHHasl U3 3KCMepyMeHTOB (ba3oBasi Auvarpamma crjaBa  Mn-Pt
n3obpaxeHa Ha puc. 2. WHTepMeTa/IMYeckne coeAvHeHUss Mn3Pt U MnPt o6na-

Temnepatypa (K

Puc. 2
dazoBasd gnarpamma CUCTEMbI MapraHua-naaTuHbl
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[alT Kybuyeckol KpucTan/Myeckol CTPYKTYpol Tuna cu3au, a CTpyKTypa
MnPt saBnsieTca TeTparoHasibHOM, TuNa cuau . PUCYHKM 3 n 4 nokasbiBalOT
BO3MOXHblE MarHuTHble CTPYKTYpPbl, KOTOpble C TEOPEeTUYECKOW TOUKU 3peHus
OCYLLEeCTBUMbl B KPUCTANI/IMYECKUX CTPYKTypax TuMa cul3au WU cuau . OBMaCTu
CTabuNbHOCTU peasnbHbIX CTPYKTYP ykKasaHbl Ha puc. 2.

Puc. 3
BO3MOXHble MarHWTHblE CTPYKTYpbl B pelleTke Tuna cu3au

Bblna onpegeneHa nosiHas MarHUTHas U CTPyKTypHas asoBas gva-
rpamMMa cucteMbl Mn-Pd, U3ydyeHO BMsSIHME YMNOpPsiAOYEHUSI U TepMOooGpPaGoTKM

Ha MarHUTHYH CTPYKTYypy. bBbiiu Hal7|,£l,eHbI HOBblE WHTEPMETa/I/In4eckne coeanHe-
HNA N HOBble MarHUTHbIe d)a3osb|e nepexoaobl.

Mpn M3yYeHUN KPUCTANINYECKON CTPYKTYpbl UHTEpMeTannyeckux
coeamHeHnn Mn3Ge 1n Mn3Ga Mbl onpegenunn, 4YTo rekcaroHasibHas ¢pasa, cTa-
6unbHas npu BbICOKMX TemnepaTypax, Npu OXNaxaeHuun npesBpawaeTcsa B TeTpa-
roHanbHyw pasy. Bbil ycTaHOBMNEH XapakKTep M3MEHEHUS MarHUTHOW CTPYKTYpbl,
CONYTCTBYIOWLErO0 M3MEHEHUD KPUCTaN/IM4Yeckoi CTpYyKTypbl. lMoka3aHo, 4To
coeauHeHne M=8sn, uvelolwee aHanorMyHyo npeablaywym rekcaroHasbHyt CTpYyK-
TYpy» He nepexoauT B TeTparoHasibHYI CTPYKTYpy, OAHako, O6HapyxuBaeT

MarHWTHbI/ ()a30BbIi Mepexoj MNepBOro poja W3 CnMpasbHOW CTPYKTYpbl B Tpe-
YTO/IbHYIO.
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Pwuc. 4
Bo3MOXHble MarHuTHble CTPYKTYPbl B PELUETKe TUMNA cuau

MarHnTHbIN (pa3oBbIi Nepexos MepBOro poga, BO3HMKAWLWMWA B chjlase
FeRh, nccnepoBasncsi npu BbICOKMX AaBMEHUSIX U B CUIbHBIX MArHUTHbIX MOMSIX.
BbU10 YCTAHOBJ/IEHO, 4YTO MOMlyYEHHbIE pe3yNbTaTbl HE YK/1aAblBAOTCA 0€3ynpeyHo
B PaMKM HU OfHOV W3BECTHOW Teopuu. VI3MepeHus 3/1eKTPOHHON Tens0eMKOCTH,
HeobXoauMble A1 YAydLWEeHUs TeopeTWveckol mogenu cnfnasa, nokasanu, 4Tto
3aMeHa poaus Ha vpuauii NpMBOAMT K BO3HWKHOBEHUIO OO0 CUX MOP HEO6BACHM-
MOro aHoMasibHOro BK/afja B Ten10eMKOCTb.

Ons onpefeneHvsl BAUSIHUA MPUMECHLIX aTOMOB Ha HaMarHW4YeHHOCTb
MarHMTHO YNopsifoOYeHHOro MeTassla UcciefoBasv ChfaB n i-wn. HamarHuyen-
HOCTb aTOMOB MapraHua nokasana TemnepaTypHyl 3aBUCUMOCTb, OT/IMYHYLO OT
TOW e 3aBMCUMOCTM aTOMOB HUKENS, 4YTO OObBSACHSAETCS BO3MYLLAOWMM BVSHUEM
MPVUMECHbIX aTOMOB Ha 3/IEKTPOHHYI0 CTPYKTYpPY, 3aBuCALLEM OT TemnepaTypbl.

M3mepeHus conpoTuBneHns u tepmo-d4C npu Touke Kiopu Hukens u
Xenesa BbISIBUIM aHOMa/lbHOe MoBefdeHue. BblIo ycTaHOBEHO, 4YTO B 06/1acTy
T-T
Temneparypsl <5.i0-J Hwke T TepMo-O34C VMMeeT MUHUMYM, a Bblle
TC Makcumym. [peasiokeHHas Hamm Mofenb, 06bsicHsoWas addekT, onupaeTcs
Ha yuyeT felicTBUS npumeceil. SKCMepUMEHTbI, MpoTeKallmMe B HACTosllee Bpems,

HanpaB/i€eHbl Ha BbIACHEHNE BJ/INAHUA 3a-npmmecel7| Ha TepMO-a,ﬂ,C.
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Wccnemys CTpYKTypbl, o6pasylolpecs nof [AeACTBUEM HeMarHWTHbIX
npumecein B aHTU(HEpPPOMAarHUTHOM CM/IABE miihi s MArHUTHOM MOJie MPU BbICOKUX
TeMnepartypax,yCTaHOBU/IM BO3HUKHOBEHWE OAHOHAMNPAaB/IEHHON MAarHUTHO aHu30-
TPONUM U HaNUuue aHoManuii B BOCMPUUMUYUBOCTH.

Mpoueccbl nepeopueHTauun CnuHa W BAUSIHUE MpUMeceili Ha Temnepa-
TYypy nepeopueHTauMn B pefko3emesibHbIX opTodeppuTax uccnegoBasmMch € Mo-
MOLLBI0 AUCopakum HENTPOHOB M MarHUTHLIX M3MEpeHMuid. ONTUUECKUM nyTem
Habnoganack [AOMEHHas CTpyKTypa opTodepputa Tepbusi U BO3HUKHOBEHWE LU-
NVHAPUYECKUX [OMEHOB (TaK HasblBAEMbIX MarHWUTHbIX My3blpeit).
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NCCNEAOBAHVA MO ®UN3NKE METANIOB
n. Yep, A.N1. Hagb, W. BuHue, H. Tomna, [. TpioHep, A. HAHowwn, . LWepdese,
M. Tor, T. KaMmeHb, A. Meoapow, A. WioTte, B. Bawsapwu

Fpynna ®u3nvkn MeTansioB 3aHMMaeTCs B OCHOBHOM 3KCMepUMeHTaslb-
HoM W TeopeTUYecKMM W3yvYeHUeM BOMPOCOB, CBA3aHHbIX C 3N1IEKTPOHHOW CTPYK-
TYPOl TakMx MeTalslIoB M pa3baBfieHHbIX CNaaBOB, KOTOpble MNPeACcTaBsalT He-
Ma/IOBaXHbIi MHTEpec A/ OTeYyeCcTBEHHOW meTannyprum (mefb, allOMUHUA, Xe-
ne30, HUKeNb W UX cnnasbl). MccnegoBaHus MPOBOAATCA pasHbIMU APYTr Apyra
XOpoLWwo pononHawowmMn Metogdamu: AMP, adbekt Meccbayapa, uU3MepeHue Tensnao-
€MKOCTU NpW HU3KUX TemnepaTtypax, M3MepeHWe 3/1eKTPUYEeCKOro conpoTuslie-
HuUa n Tepmo-3/4C.

C NOMOLLBI0 3KCMEPUMEHTa/IbHO OnpeAesieHHbIX NapameTpoB MOBEPXHO-
cTM depvy Meay yAanocb CKOHCTPYMPOBATb MNPOCTOM MoAenbHbIii MoTeHuuan,
ycrnelwHo NpuMeHsIBLUMIACA A/l pacyeTa 30HHOM CTPYKTypbl Meau, a Takke Ans
NHTEpPNpeTUPOBaHNSA HEKOTOPbIX OMNTUUYECKUX CBOWCTB Meaun. MapameTpbl MoAeslb-
HOro noTeHUMana 3KCTPano/MpoBasnCb Ha (PeppoMarHUTHble MeTa/ibl ni u Fe.

[Ons n3yyeHnsa accMmMnTOTUYECKOTro MOBEAEHMS OCUMMAALMK 3apsifoBoid
NAOTHOCTU BOKPYTI MpPUMECHbIX aTOMOB B Meu Obln PacCMOTpPEHbI pa36aBneHHb|e
cnnaBbl ¢u-Ag, cu-Ga M ¢gu-Fe. OI'Ipe,CI,eJ'IEHHbIe Yyucna TyweHuna KBaapynosibHOIo
3¢)d3€KTa nepBoro poga conoctaB/iA/INCb C paCYETHbIMM 3HAYEHUAMWU 3TUX Ben-
YMH, NOJZTy4eHHbIMM NO CABUTY (1)63 napynasibHblX BOJIH, WU3BECTHbLIX N3 /uUTepa-
Typbl. HailoeHHoe cornacue SIBNSeTCA yAOB/ETBOPUTENbHLIM, MNOAOGHO pe3y/b-
TaTamM 60nee paHHWX WUCCMefoBaHWii B cnjaBax CuU-ZN, gu-au, cu-n i, Cu-Pd,
Cu-Pt, Cu-Mn ,

B pas36aB/fieHHbIX chjlaBax alOMUHUA (ai-cu, ai-mn, ai-cr) MNPU
HU3KUX TemnepaTtypax HabG/MioAalTCs aHOMaIM COMPOTUBIEHUS. V13 Hawux K3Me-
peHuii Mbl cienann BbIBOA, 4TO, MNO-BUAMMOMY, OTK/IOHEHWe TemnepaTypHoii 3a-
BMCHMOCTW COMPOTUB/IEHNS OT HOPMAasbHOTO MNOBEAEeHWs BO3HWKAEeT BCNeAcTBUE
(hoHOHHOrO BeTpa.

MN3mepsnock BO3MYyLLEHME 3apsiAoBOi MAOTHOCTM BGMM3W 3a-NpumMeceii
B pas6aB/fieHHbIX ChjiaBax ajloMUWHUA. YMCMo TyLIeHWid, KoTopoe NponopuuoHasib-
HO amnauMTyae OCUMINSLUMM 3apsiAoBOi NIOTHOCTU,MPOSBASIET TemnepaTypHyto
3aBUCUMOCTb. BblIO yCcTaHOB/EHO, 4YTO 3Ta TemnepaTypHas 3aBMCUMMOCTb Xapak-
Tepusyema C MOMOLUbI0 XapakTepUCTUUECKO TemnepaTypbl, OnpeaeneHHoi Hamu
B C/lydyae NpUMECHbLIX aTOMOB MM U CT. Bbll NpoBefeH TeopeTuuyeckuii aHanms
BO3MOXHbIX MPUUYNH SIBMIEHUS.
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Ti V Cr Mn Fe Co Ni Cu Zn Si
Ta

Pwnc. 5

3KgnepmmeHTaanble 3HadYeHna 4vucna Ttyule-

HWA B pa3baBsfieHHbIX chjaBax aIloMUHUSA
npu 450°K »n npu HU3KUX Temnepartypax

C nomowpto achdpekta Meccbayspa
n3yyanucb pasbasfieHHble CcrnnaBbl Xenesa.
FNnaBHO Lenblo nccnefoBaHUs SABUNOCH
onpegeneHne M3MeHeHusi CrMHOBON W
3apsAf0BOA NIOTHOCTU, T.e. 3/IeKTPOH-
HOli CTPYKTYpbl cnjiaBa, BO3HUKAIOLLErO
noA, BO3MyLLAKLLWM AeliCTBUEM MPUMECHOTO
atoma. bbrio nokaszaHo, 4YTO 3aBuUCK-
MOCTb 3apsfiOBOA NJOTHOCTU KakK CDyHK-
LUMA paccTOoAHMA OT MPUMMECHOro aromMa
UMeeT OCLUWIIMPYIOLWWIA XapakTep 1 aw-
nauTyga ocuunasauMu 3HaumTesnbHO 60/b-
e Be/INYMHbI, OXMaaemol no mogenv
PynepmaHa-Kuttena-Kacysa-Yowungbl. Cre-
JoBaTtesibHO, W3MEHEeHue CBEPXTOHKOro
nons (KoTopoe NpOMopLMOHANbHO K3Me-
HEHWIO CMMHOBOW NJIOTHOCTWU) NPOUCXOAMUT
B OCHOBHOM MOTOMY, UYTO 3JIEKTPOHHI,
paccesiHHble Ha MnoTeHuuane npPUMECHbIX
aTomMOB, MONAPU30BaHbI.

Oppekt Meccbayspa nos3BonseT nosiyvyatb UHGOPMaUUO O CTeneHu

nopsiaka cniaBoB Fesi. YcTaHOBMEHO, 4TO pacnpegefieHne aToOMOB KpPeMHMS
OT/IMYaeTcs OT CMy4yaiHOro, KpomMe TOro nokasaHo, YTO COBMECTHOE B/UsHME
[BYX aToOMOB si s NEpPBOl KOOPAUHALMOHHOM cdiepe Ha CMUHOBYIO U 3apsioBYi0
MMOTHOCTbL BCErfga NPeBOCXOAWT ABOWiHOE AelicTBME OAHOro aToMa s i.

Opyrum npegmeToM meccbayapoBCKUX WUCCeAOBaHWA Obin U3MepeHUs
TemnepaTtypHOi 3aBMCUMOCTM CBEPXTOHKMX nofeli B pa3baB/ieHHbIX ChiaBax Xe-
nesa c npuMecamMy a-meTasnsioB. BbIICHMNOCH, 4YTO TemnepatypHas 3aBUCUMOCTU
He COOTBETCTBYeT reiizeH6eproBckoii Mogenu cheppomarHeTnama. OpfHako Tem-
nepaTtypHasi 3aBUCUMOCTb CBEPXTOHKMX MNOMEl Ha agpax Fe, WMEWMX B 6/u-
XalleM OKPYXXEHUW HEKOTOpble NPUMECH, KaK HanpuMep, ru, os, ps, pb WM
mn 1 Ni (cm. puc. 6), BegeT cebss aHOMas/iIbHO, YTO O0OBACHAETCSA B AAHHOM
cnyyae 6O0MbLIOA NJIOTHOCTbIO COCTOSIHWI B6/M3M NoBepxHOCTU Pepmu, BO3HU-
kawowein BcneacTeme d-ypoBHEW NPUMMECHbIX aTOMOB.

HekoTopble Mpo6/eMbl OTEYECTBEHHOW [06blMM  [IMHO3eMa  nocTa-
BUAW nepej Havu 3ajadvy onpefesiuTb XMMUYeckoe COCTOSIHWE MpPOTOHOB
B HEKOTOPbIX NOJIMKpUCTaN/IMYecknx obpasuax rMapooKucy anioMuHus. BTopoii
MomeHT AVP cnekTpa, onpefdesfieHHbli B 06nactu Temnepatypbl 17 3...2730K|
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Puc. 6

TemnepatypHass 3aBUCUMOCTb pPasHOCTH
NPUBEAEHHbIX CBEPXTOHKMX MOJIeil, OTHO-
cawmxeca Kk cnydaio O 1 I-ro npumecHoro
aToma B MEpBOA KOOPAWMHALMOHHOW cdiepe
xenesa. FeMn u Fétu nokasbiBalT aHo-
" (20atZ) ., (5ath) g (30ath) Mammio, a v, Cr, co Her
o v(50az2) O (B4at®h (50at%)

X Cr(22atX) + Co (30at%)

nokasasi, 4Tto pacnpegesieHne MNPOTOHOB OT/INYAETCA OT OXWAAeMOro B uaeaslb-
Ho cTpykType KpoHa-Inemsepa.
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N3YYEHVE MWKPOONHAMUHM KOHOEHCWPOBAHHbLIX CPE[ /TBEPALIE TENA W XXWNOAKOCTW/
N. bata, H, KpoQ, ®. Measu, W. Buanu

pynna HeMNTPOHHOI (PU3MKM 3aHMMaeTCsl UCCrefoBaHUEM AUHAMU-
Yeckux NpoLeccoB, (Pa30BbiX MEPEXOA0B B MArHUTHbIX KpucTannax, WUsydeHuem
BO3MYLLAIOLLEr0 AeNCTBMS MNPUMECHbIX aTOMOB B MarHWTHbIX U HEMarHUTHbIX
KpucTannax, a TakkKe WCCMefoBaHMeM OAHO- WM ABYXMEpPHbIX MOPAAKOB B XWUA-
KUX KpucTannax.

Haxopsiwpmecss B pacnopshkeHun rpymnnbl CneuuasibHble yCTaHOBKM
(KOppensAuNOHHbIA CNEKTPOMETP BPEMEHM NOMeTa, TPEXOCHbLIN HEWTPOHHbIA Chek-
TpOMETp M T.A4.) , a TakkKe LWUPOKNEe MEXAyHapoAHble CBA3M CNOCOOGCTBYHOT
PELLEHMIO MOCTAaBJ/IEHHBbIX 3ajad.

V3mepeHusi ¢ MOMOLLBK HENTPOHHOW CMEKTPOCKOMWW MPOBOAMIUCL Ha
nmnynbcHom peaktope WBP-30 B OMW (r. [AybHa) M Ha 3KCNepuMMeHTasIbHOM
peaktope U/

WccnegoBaniocb BAKWSIHME MPUMECHBLIX aTOMOB MM Ha CMEKTP CHUHOBbLIX
BOMIH B aHTU(EPPOMArHMTHbIX KpUCTasiax knif3 w BiFeo3, M B 060OMX Crydyasx
HabnoganMcb Mofbl TUNa sq.

C MNOMOLLLI0 pacCcesiHnsi HeMTPOHOB M3yyasiocb MNOBeAeHure NPUMECHbBIX
aTOMOB B pelleTKe aslloMUHWSA. TosydeHHbIi CMeKTp HaxoAWTCA B XOpolleM corfa-
cun ¢ mogensbio KoHpo.

KOMBUHUPYS KOPPENSIUMOHHYI0 TEXHUKY C MpuemMamMu MonsipusalMoHHOro
aHanusa, Wbl pa3paboTanu HOBbIM, OYeHb UYBCTBUTE/bHbI MeToh Hab/oAeHVs
CNEeKTPOB MarHWTHbIX PacCeMBaloLMX LEHTPOB HU3KOW KOHLEHTpaLuu.

Bbin BBEEH B 3KCMyaTauuio KOPPEssIUMOHHbLIA CMeKTpoMeTp C Mexa-
HUYecKMM mnpepbiBaTenieM. M3yyanncb BO3MOXHOCTA €ro MnpUMEHeHus B 061acTu
nccrnefoBaHus XUOKUX KpPUCTasioB.

[poBegeHbl pacyeTbl, OUEHMBAKOLME KUHETUYeCKNe WU3MEHEHUA COCTOA-
HNUA 3/1EKTPOHOB NpPOBOAMMOCTU B CJ/lydae pacCedaHnda Ha MarHUTHbIX NpuMecHx,
HaxogAaWwmnxca B HEMarHUTHbIX MeTasinax.

NYBNNKALNN

1. KROO, N ., SZENTIRMAY, Zs.: Zero bias anomaly induced by Mn im purity in
Al-X-Al tunneling junctions. Proc. of the 12fch Internat. Conf. of Low

Temperature Physics, LT-12. Kyoto /Japan/, Sept. 4-12 /1970/. Academic
Press of Japan, 1971. p. 559
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TEXH/YECKOE PA3B/TVE

YCOBEPLEHCTBOBAHVE 3KCMEPUMEHTA/IbHbLIX YCTPOWCTB
b. XopsarT, [f. Kosau, Bb. Curetu, [A. >XurmoHpg

M3rotoBneH aBToOMaTUYeCKUin AudpakToMeTp HEeNTPOHOB AN U3yyYeHus
MOHOKpMCTannoB B o6nactn Temnepartypbl 300-1300°K u npu AnvHe BOSHbI
HelTpoHoB 0,9-1,2 A.

BBegeH B 3KCnayaTauuio KOPPENsSUMOHHbLIA CNEeKTPOMETP BpeEMEHW
nofieta HeWTPOHOB (korid) c C/ydaiiHbIM MpepbiBaTeNEM, NpegHasHa4YeHHbI o
nccnefoBaHNs Heynpyroro paccesiHus HeMTpOHOB.

MocTpoeH HEWTPOHHLIA CNEeKTpOMEeTp BpeMeHu noneta Ans peakTopa
MBEP-30 B Jlabopatopun HENTPOHHON dmsnkn OUAN.

TEXHUKA HU3HNX TEMMEPATYP
A. banna

CKOHCTpyMpOBaHa cucTtema oxnaxieHusi, paboTawolas Ha He3-Hed
ONs co3faHusl cBepxXHU3kux Temnepatyp (Hwke 0,1°K). Pa6oTa Haxogutcs B
cTaAuu NpPOBEpKU.

M3roToBneHa razoBas KOHBEKUWOHHas M3MepuTesibHas ronoBka A/s
AMP cnektpomeTpa B o06nactm Temnepatyp ot 4,2 go 500°K.

PaspaboTaHa eauHas cuctema M3MepUTEesIbHbIX FO/I0OBOK [A/1A pasHbIX
HM3KOTEMMEPATYPHbIX 3KCNEPMMEHTOB B obnactu Temnepatyp 2...500°K.
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TEXHONOTNA MATEPWAIOB
. KoHuow, A. JloBaw, n. ManTy, H. 3am6o

MocTpoeHa ycTaHOBKa /11 BblpallvMBaHUsi MOHOKpUcTasnoB MnAs,c no-
MOLLEIO KOTOPOI OnNpefenunn BakHble C TOUYKU 3PEHUST BblpalivBaHWs MapameTpbl
(gnarpamma p-T-X).

MYBINKALMA

1. PAITZ, J.: Growth of MnAs single crystals. J. Cryst. Growth, 11/2/,
110 /1971/

MPUNBOPOCTPOEHVE
0. bakow, E. XepwuHr, M. Xopsar, n. Mawnty, ®. Tort

Pa3spaboTaHa u3mepuTesnibHas cucTeMa NepeMeHHOro HanpshkeHus ans
n3MepeHuss Masbix (HWKe YPOBHS LWyma) cCUrHanos. Paspellaiowas crnocobHOCTb
npnbopa ny4ywe, uyem 10-9 B,B nonoce oT | ry go 100 Kkruy.

Co3gaHa 3M1eKTpoHHAas cucTema pPerynupoBkM TemnepaTtypbl U3 BOCbMU
eivHNL, W [JOKyMeHTauus nepegaHa MNaBHOMY OTAENy 9MEKTPOHWKM AN cepuii-
HOro MpPOU3BOACTBA.

PaspaboTaH npu6op ANna onpefenieHnMs KOMMAEKCHO BOCNPUUMUUBOCTYU
MarHUTHbIX BELLECTB B LUMPOKOM Auana3oHe 4yacToT U B 06s1acTu Temneparyp
OT KOMHaTHoi go 900°C.

COB,CI,aHbI r|p|/|60pb| Ana U3MepeHnAa MarHUTHbIX napamMeTpoB W 3anoMu-
HaroLLnX CBOIiCTB I'IpOBOJ'IO‘-IHOVI namAaTn, C MOMOLWbH KOTOPbIX MOTYT ObITb onpe-
AeneHbl HeO6X0,EI.I/IMbI€ napaMeTpbl COr/laCHO MeXayHapodHbIM CTaHgapTaMm.

B nocnepgHeli ctaguu pas3paboTKM HaxoAuTCs KOHBelep, npou3Boas-
Wi NPOBOIOYHYI0 NAaMATb,KOHTPONMUPYHOLWUI KAaYecTBO M mapameTpbl NPOBOJIOKU
B Mpouecce Npou3BOACTBA.

Pa3pa6oTaHbl MeToAbl 6bICTPOr0 M3MEPEHUs UMMYNbLCOB A/ UCCNeno-
BaHWSI MPOBOJIOYHOW MNaMSITU.
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ACMMNTOTMYECKOE TMOBEAeHUe OCUMNNAUMKA 3apsigoBOli MAOTHOCTM B6AM3M
npumMeceli B pas6aBfieHHbIX crniaBax Megu.



MABHbBbIA OT/IE/T XM

B cepeguHe nATMAECATbIX FOA4O0B [NaBHEWLMMY 3ajavyamu
MHCTUTYTa OblIM fAaepHble uccnepoBaHus. OTeuyecTBEHHbI U 3apy-
pyGexHbIi OnbIT ACHO MOKa3blBaeT, 4YTO XMMWYECKue uccrepoBa-
HUA NpefcTaBNAOT OpraHWYeckyl 4vacTb AAepHbIX UccnefoBaHUiA.
Mepen OToenom paguoxvMmuu, opraHusoBaHHbIM B 1955 ropy,
CTOA/I0 NATb BaXHbIX 3afad. MccnegosaHue Mo cTabuiibHbIM U30-
ToMmam Hauyanocb C oborauleHuss M30TONOB 6opa B TexHosornye-
CKOM KOJIMYecTBe /11 CYETUYMKOB HEWTPOHOB W A1 APYrux ueneun
HENTPOHHON uM3MKN. B cBA3M C npobniemoli nepepaboTkum oTede-
CTBEHHbIX YPaHOBbIX Py[ HayasMCb WCCMEeAOBaHUSA MO XMMUW ypaHa.
VccnenoBaHnss No aHa/UTUYECKON XUMWM CTaBUNU nepes coboit
uenb paspaboTaTb CBEpPXYYyBCTBUTE/IbHblE METOAbl KOHTPONA YUCTO-
Tbl peakTOpHbIX MaTepuanoB. lVccrnegoBaHus Mo xvMuM pagnoakTus-
HbIX M30TONOB ObUIM HanpasfieHbl Ha MPUrOTOB/IEHUE KOPOTKOXMUBY-
WMX pagMoakTUBHLIX MpenapartoB B aTOMHbIX peakTopax. [peame-
TOM uccnefoBaHuWii MO paguaLVMoHHON XVMUM SIBUOCb U3YYEHWE XU-
MUYECKMX NpeBpalleHnii opraHMyeckux coeauvHeHuA n Bogbl (nofg
gelictBnemMm 06/1y4yeHUs1), MCMOMNb30BaHHbIX B peakTope B KayecTBe
3amepimTeneil HEMTPOHOB WM B KavyecCcTBe OXIakaatollein cpeabi.

Yke B MNepBble oAbl CBOEr0 CyLIeCTBOBaHWS oTAen

YCMeLHo CnpaBu/ics C PelleHNeM MHOTUX TEXHOJIOTMYecKux 3agau.
LocTurHyTble pesynbTaTbl GbUIM NepedaHbl HOBbIM, CO3faHHbLIM cre-
UManbHo ANs 3TON Uenu opraHusauuam. B Tom uyucne, npumMeHe-
HUE W YCOBEpLUEHCTBOBAHWE TEXHOJIOFMW ypaHa, Mpou3BOACTBO
PaAnoaKTUBHLIX U30TOMOB OCYLLECTBSETCS B HacToslliee Bpemsi B
ApYyrMx opraHusauusix. Mocne pelleHns 3afady nepeBoro nepuoga
XUMUKN-aHaTMTUKIA Nepelw K pa3paboTke MeTofoB HEeNTPOHHOro
aKTMBALMOHHOIO aHasu3a.

B nocnepHue rogbl Ha NeEpPBbI NAaH BblWA UCCEe0BaHUS
no chusmke TBEPAOr0 Tena, CBS3aHHble C 3MEeKTPOHMKOW U BblUKC-
NUTeNbHON TexHWKOoM. OCHOBHYW 3ajadvy B 3Tol obnactu npeacrta-
B/ISIET NPOM3BOACTBO HEOOXOAUMbIX MaTtepuasioB, OnpefeneHne ux
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KayecTBa, M3yyeHWe MexaHu3Ma MPOLEcCOB, CBSA3AHHLIX C MPOU3-
BOJACTBOM MaTepuasnoB, W [eTalbHOe WccrefoBaHMe TOHKocTel

X CTPYKTYpbl. B pesynbTaTe Takoro pa3BuUTUSl B [aHHblii nepuop
XUMWUYECKUEe WCCNefoBaHUs MNOCBsILEHbl TPeM GO/bLUMM TeMam.

Llencto mccnegoBaHuii No xummMvm TBEPAOro Tena SIBAAKOT-
CA NPUrOTOBSIEHWE HOBbLIX HEOPraHW4Yeckux cOoeAWHEeHWR, chneumnans-
HbIX MOHOKPUCTa/I/IOB U TOHKUX C/I0€B, YCOBEPLUEHCTBOBaHME
mMaTepuasioB MarHMTHON namMAaATW, uccnegoBaHUe CBOWCTB amMOPHbIX
NONYNPOBOAHUKOB W XWAKUX KPUCTA/IOB, a Takke M3yyeHue 3a-
KOHOMEPHbIX CBSI3E MeXAy YCNoBusMU 06pa3oBaHMs HOBbIX Marte-
pranoB, UX CTPOEHWEM, W UX BaXHbIMU C TOUKM 3PEHUS MpPaKTU-
4YeckKoro MpuUMeHeHus1 cBolicTBaMu. B pamkax uccnepoBaHuii no
aHaIMTUYECKOA XUMUKM, B MEPBYD OYepenb, PELIaTCs Npobiemsbl
MEeTOAOB MCCNefoBaHMsA MNpU MOMOLLWM HEWTPOHHOTO aKTMBALUWOHHOTO
aHanusa. ®u3nKo-xmuMmmnyeckme uccnegoBaHuss B OCHOBHOM Hanpas-
NleHbl Ha BbISICHEHWE 3aKOHOMEpHOCTell B3aMMOAeNCcTBUSA Mexay Mo-
fleKkynamu, MoHamu, 3/1IeKTpoHamMu W CBOGOAHbIMM pajukanamu, Ha-
XOOAWMMACA B pasHblX SHEPreTuyeckux COCTOSHMAX. EcTecTBEHHO,
4YTO B Halleil Hay4yHOW AeATesIbHOCTU YCMeLWHOo Ucnosb3yeTcsa Ta
npakThka, KoTopas 6bUia YyCBOEHa B MpexHeil uccriefoBaTesibCKol
paboTe B 06/1acTun paguoxummu.

PESYJIbTATBI

XYMV MOHOHPWUCTAIICLL, OKWCEM N COEAVHEHWA ®TOPA
M. ®opop, . YaTt, M. dapkaw, M. Fpo3, K. Heptec, Bb. Hacei, ®. MonHap,

3.

Moko, A. PeBac, {. BaHpnwuk

Viccneposanncb ycnoBus obpasoBaHus, Tepmudeckuii pacnafg u daso-
Bble nepexobl OpTOMEPPUTOB M rpaHaTOB penkKo3eMesibHbIX MeTassioB, a Takke
MOHOKPUCTa/INI0B. YCOBEPLIEHCTBOBaMIaCb TEXHOJ/IOTUA BblpalMBaHWA MOHOKpUCTaI-
NIOB OKMCell Tuna nNepoBCKUTa M rpaHaTa M3 pacnniasa C pacTBopuTenem no
meTody "dumwke". Ha ocHOBe 3TWX pe3ynbTaTOB BblpalMBa/IMCb MOHOKpPUCTas bI
TbF*03> Sm0i55Tb0 45Fe03, SnD,60Er0,40Fe03' YFe03, KNiQ”95Mn0/05F3
pasmepom 10x10 mwm" (puc. | mn 2). Pa3paboTaHbl METOAbI XMMWYECKOro aHa-
Nn3a rnaBHbIX KOMMOHEHT OpTO(heppuToB peaKo3eMesibHbIX MeTasnnoB. Hauvanach
paboTa no onpegeneHnto BaxHenwmx mukponpumecen ( pt, Rh, ps, £, 8).
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Pnc. |
MoHokpucTasinbl TbhFeo 3

Puc. 2
YcTaHOBKa AN BblpallvBaHWs MOHOKpPUCTasioB
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PUBNYECHAA XUMUA AMOP®HLIX MATEPWAIOB
N.- Kowa-Womoan, A. banor, M. 3pe, M. Xegbxatu, H. MNuHtep, K. PwntBaun, N. Tot

C LUesibl0 MpUMeHeHnA aMOpd)HbIX MatepmnasioB B Ka4yeCTBe 3/IeMEHTOB
MarHUTHOW namsaAtTn u nepeknwyeHna mnccnegoBasinCb OCHOBHblIE 3aKOHOMEPHOCTU
MOHHbIX MNpoueccoB B HEKpUCTan/IM4eCKnx cuctemax.

MN3roToBneHbl TPW TUna amMopdiHbIX MOYNPOBOAHUKOBbLIX 3/IEMEHTOB
naMaT¥ 1 nepeknoyeHus. MogpobHO M3yueHbl 3/1IeKTpUYecKue CBOICTBa Crie-
[VIOLLMX SMEMEHTOB:

1. Al ~ 12°3 ) An
2. ai(TeTpauyeH) au
3. Ni fvs4Gel5Te3l ) uronka mn3 6epunnnmeBoil GPOH3bI.

Mepeble ABa TwWNa, UMEOLLME TPEXC/OWHYK CTPYKTYpy, 06nagaloT npu-
MEPHO OAVHAKOBLIMY 3/IEKTPUYECKMMU CBOWCTBAMU U MEXAHW3MOM MEPEK/THOYEHNS.
ConpoTtusneHve 06pasLoB, W3rOTOBMEHHbIX BaKyyMHbIM HanapuBaHWeMm, CcOCTaB-
nsaet npumepHo ICr -ICr5 om. Mpu AeNCTBMM MOCTOSIHHOTO HanpsPKeHUs B
8-10 BO/bLT MpoucxoguT obpatumoin Npob6oi. O6paboTaHHbIi TakMM Crnocobom

Punc. 3

BonbT-amnepHas Xxapaktepuctuka

COOPMMPOBAHHbLIX 3/IEMEHTOB MNaMsATK

N MepeknioyeHns tmna ai(ai,o?)

n Al(tTatpayeH) au.

KpuBasa "A": BbICOKOOMHOE ( off)
COCTOSAHMeE.

KpuBasa "B": HM3KOOMHOE ( on)
COCTOSHUeE.
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3/1eMeHT nof AeiCTBMEM COOTBETCTBYIOLLUX WMMY/IbCOB HaMpshKeHUst MOXHO nepe-
BECTM B cOCTOsiHME Hu3koro (10" om) wim Bbicokoro (10' om) conpoTuBAEHUS
(puc. 3 n 4). Tpn OTK/YEHUN HANPSHKEHUS] 3MEMEHT MOXET 0CTaTbCsl B JIOOOM
Ma 3TUX [ABYX COCTOSHWIA.

Puc. 4

BonbT-amnepHasi xapaktepucTuka ane-
MeHTa namMsATM W nepeknlyeHns Tuna
UTONKN N3 Ni(As4Gel5T81 )6eppunue-

Bass 6poH3a. KpuBas "A": BbICOKOOM-
HOoe (off) cocToaHue. Kpusasa "B":
HU3KOOMHOE (on) COCTOSIHME.

XapakTepuctvka TpeTbero 3/1IeMeHTa, T.H. KaJIKoreHWAHOro Ttuna,
oTnnyaeTcsa OT npegplaywmx AByX. ConpoTuBneHve HeobpaboTaHHOro ob6pasua
5.107-10” om. Ecrv Ha anekTpodbl nofatb MOCTOSAHHOE HanpshkKeHwe mnopsaka
35-43 BONbT OT UCTOYHMKA MUTAHUA C BbLICOKAM BbIXOAHbIM COMPOTUBJIEHUEM,
TO COMNPOTUB/IEHUE 3/IEMeHTa NnoHmwxaeTca o 10-500 om, M nocse OTKIYeHUs
HanpsHXXeHUs 3nemMeHT ocTaeTcs B 3TOM cOCTOSHWMM. O6paTHbIi nepexos B BbICO-
KOOMHOE CcOCTOflHMe AocTuraeTcsa 6onblvM UMNY/ILCOM Toka. [anbHeinwel 3aja-
yeil SABNSAETCHA UCCNefoBaHNE BPEMEHW XMW3HU 3/IEMEHTOB.

B TBepablX amMopiHbIX CTeknax 3-MeTu/-neHTaHa M 3-meTus-rekcaHa
nof AeicTBMEM WUMMy/bCa ylbTPagMoeToBOro 0TBeTa WM CTalMOHApHOro raMma-
-06/1yuyeHuns BbipabaTbiBa/MCb HocUTenu 3apsiga. C MOMOLUB U3MEPEHUSI WOHHOTO
Toka 6blna onpegeneHa cymmapHasi MOABWXHOCTb MOMOXUTENbHLIX U OTpULaTENb-
HbIX MOHOB W TeMmnepaTtypHasi 3aBUCMMOCTb KOHCTaHTbl CKOPOCTW OfHOPOAHON pe-
KOM6GUHaL MM WOHOB.

B cTeknoBuAHbLIX CnuMpTax Npu 06/yYEHUM raMMa-KBaHTamMy BbipabaTbl-
Banucb pagukasbl CH 1 ¢ nomowpto SCP onpedensascs npouecc agauuum npo-
ToHa. [poBedeH NPUGMMKEHHbLI MOAENbHLIA pacyeT ANs BbISIBIEHWS MecTa agau-
UMM U YCTaAHOBJIEHO, 4YTO OHO onpeaensieTcss He "CBOGOAHON BaNeHTHOCTbLIO", a
CYMMapHoii 3Heprueii Tr-afekTPoOHOB.

C novolpto MeTofa 3CP 6bUM M3yueHbl aHW30TPOrMHble B3auMOAeRcTBUSA
06/ly4YEHHbIX apoOMaTUYECKUX COeAMHEHWI. YCTaHOB/IEHO, YTO BefMYMHA anbga-
-B3aMMO/IENCTBUS 3HAUUTE/ILHO OT/IMYAETCA OT 3HauYeHWii, onpeaeneHHbIX Ans
HACbILWEHHbIX COeAVNHEHMWIA.
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WCCNELOBAHNE METOAOB PALMOXWUMWYECKOTO PA3LENEHUA HEWTPOHHOIO
AHTVBALMOHHOIO AHA/IM3A TP PEAKTOPE

M. Oppgar, . Augpaw, /. BaHow, H. BoraHu, . Yapa, M. Yaiika, A. 3Inek,

. MepHaykn, A. WwumoHny, 3. Cabo, A. CaboH. lNpuKkoOMaHAMpPOBaHHbIe COTPYAHUKN!
. Payw, A. WanamoH, T. bepes3Hau

B aToM rogy uccnegoBaHusi NMPOBOAWAWCL B ABYX HanpaBneHUsiX.
C ofHOIi CTOPOHbI, Mbl YAYULWWIN TEXHUKY METOLOB HENTPOHHOTO akTMBALMOHHOIO
aHanM3a U pagMoxXMMUUecKoro pasfefieHusl, a Cc ApYroii CTOPOHbI, MNPOBOAM/IMN
O6LIMpHbIE CcepuiiHble U3MepeHUsl, oT4yacTu Mo 3akasy W B Koomepauuu co BHeL-
HUMKU OpraHusauusamu.

B cBA3M Cc npurotoBneHuem HpOBOﬂOLIHOVI namMATn Mbl 3aHUMa/TNCb
onpeaesnieHnemM xenesa MU HUKeENA B MWIIMTPaAMMHBIX KOosinyecTtBax. Onpe,qeneHVle
MOXHO MPOBECTU TOJSIbLKO MNOc/fie pasfeneHna metaanoB. EcnuM KkonmyecTtBO xefnesa
WA HUKensa 6buo nopdagka muiaaurpamMmma, TO Mnocne pasgesieHnda npuMeHsancb
TUTPUMETPUYECKME METOAbl, B C/iydae >Xe MeEeHbLUero Kosindecrtesa MNPUMEHASINCb
CI'IeKTpOdJOTOMeTpI/ILIeCKVIe MeToabl aHasln3a.

YCcoBepLIEHCTBOBA/ICA METOZ, FPYNnoBOro Cy6CTEXUMETPUUYECKOTro
3KCTPaKLUMOHHOIO XMMMWUYECKOro pasgeneHvs. Bbiv onpefeneHbl cocTas, YC/I0BUS
PaBHOBECUSI W KOHCTaHTbl CTAGWU/IbHOCTM KOMM/EKCHbIX COEAVHEHWUI [OM30HA U AU-
TM30HAa, Ucnofibayemble ANA pasfefnieHns MeTannoB. MccnegoBaHue CTPYKTYpbl U
CTEeNeHn accouuauunM OpraHuYyeckMx 1 BOAHbLIX PacTBOPOB AUGYTUIGIOCHOPUCTON
KACMOTbI, MWrpaiolleil BaxHyld posib B 39KCTPaKUMWM MeTaslioB, Mokasaso, 4To
MOMMMO MOHOMEPOB U AVMMEPOB HAAo el npegnonaratb CyLEecTBOBaHWe nonMmep-
HbIX coeAuHeHuii ¢ 6oniee BbICOKOW CTeneHblo arperauyuu. Ona AanbHeilwero usy-
yeHus sABMEHUS HeobXoAUMO MPUMEHEHME CMNEeKTPOCKOMMYEeCKUX MeTogoB.



MprMeHeHWe NONYNPOBOAHUKOBLIX AETEKTOPOB MNpUBENO Hac K BBeAe-
HUIO HOBbIX CMCTEM W3MepeHus U 06paboTKM AaHHbIX. BbUm paspaboTaHbl HOBble
nporpammbl A1 06pa6oTKM raMma-CrnekTpPoB.

Mo 3aKa3y nNpPOMbILLIEHHOrO NpeanpuaTUa "Egyesilt izz6o u onpegensn-
CA cocTaB MuKponpumeceil B BOSbgpamve M B NOMAYNPOBOLHUKOBOM KPEMHUMU.
CoBmecTHO € WNHCTUTYTOM reoxvmum v aHanutuku AH COCP npoBogusica aHaus
cocTaBa pas/IMYHbIX TUNOB MeTeopuTtoB 6e3 pasnoxeHus obpasua. MeTogom
HEelTPOHHOIO akTUBaLUWOHHOro aHanusa 6e3 pasfnoxeHus Obll MCCefoBaH COCTaB
| T NyHHOro rpyHTa, [AOCTaB/IEHHOrO aBTOMATMYecKoW cTaHuuein "/lyHa-16" u3
Mops MN306unnsa, n onpegeneHo cogepxaHue 3/1EMEHTOB CO, er, Fe, SC, M,
Na U Al

Mo 3akasy (papMaueBTNYecKol dwpMbl "chinoin" pa3paboTaH MeTof

KO/IMYECTBEHHOTO ONpeAesieHnss MUKpPONpUMeceit MO MV B KPOBUM M/IEKOMUTAI-
WX XUBOTHLIX. Mpou3BegeHa ONTUMaNM3aUMsi BPEMEHU O06/yuYeHus.
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AKTUBALIVIOHHBIA AHANW3 C MOMOLIBKO TEHEPATOPA HEWTPOHOB
b. ®ops3au, 3. KeneH, A. Hapgb, C. Baw, E. 3emnneH

Mpynna 3aHWmanacb Kak pasBuTUEM METOAUKW M3MepeHuss U obpa-
GOTKM [AaHHbIX, Tak U BHEAPEHWEM Yxe pa3paboTaHHbIX METOJOB B HOBble 06-
nact npYMeEHeHNs.

B pesynbTaTte uccnepoBaHWA CTeNeHuM TOYHOCTU pas/iMyHbIX MEeTo[0B
pagnoxmMmmnyeckoro aHasimsa 6b110 co3gaHo cemelicTBo nporpamMmm, coctosuiee wun3
TPpeX OTAeJIbHbIX yacten. C MOMOLLBpO 3TUX TMnporpamMmm pacyuTbiBaeTCA TMJIOTHOCTb
NOTOKa KOHEYHOro UCTOYHUKa n3nydyeHunsa C LI,VII'II/IH,CI,pVI‘—IECKOI‘/JI CI/IMMETpVIef/’I. Mpu-
roToBJ/ieHa TakKXe nporpaMmma, paluad BuU3lyasibHOE MnpeactaB/ieHne pacyeTHbIX
KPUBLIX WM Xe annpoKCUMUPYOLWNX KPUBbLIX, MNOJIYYEHHBIX U3 TOYEK WNU3MEpPEeHUS.

MccnepoBanucb BPOCTKU OKWCEH B pasfiMyHbIX cTansx. OnpegeneHve
CoflepXXaHusi KMCnopoAa BO BPOCTKax M0O3BO/MAET CyAWTb O cocTaBe W O Mexa-
HM3Me o06pa3oBaHMsl 3TUX OKKUcell. Kpome onpeaeneHus okuceil Mbl 3aHMMasnCh
1 onpeaeneHMeM COAepXaHus a/loMUHUS, KpemHus, mapraHua, xenesa u 6apus.

Paspa6oTaH MeTof OnpefeneHnsl CoAepXaHus Kucnopoda B a/lloMUHW,
NnPYMEHEHNe KOTOPOTo CMOCOGCTBOBA/IO PELLEHUIO BakHbIX NpoGnemM B MeTasnyp-
TUN  aIOUMUHS.

Bbuio onpepeneHo cofepxaHue as3oTa B CTa/AX U coAepXaHwe Kanus,
A/TIOMUHNA N KPEMHUA B Pa3/IMYHbIX MOPOLUKax Bonbcbpama.
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CMEKTPOCKOIMMNYECKVE WCCNEAOBAHNA

M. CeHe, npukomMaHaupoBaHHble cOTpyaHuku: A. Kuw, 3. Ayaap, b. bak

B cBA3M C uccnegoBaHMeM npouecca BO30YXAEHUS 3/1eKTPOHOB B
YPaHWbHLIX COEAMHEHUSIX W3MEPEHbl CMEKTPbl OTPaKEHUs U MornolleHus (B pacT-
BOpax), a Takke JIOMUHECLEHTHbIE CMEeKTPbl KPUCTAN/IMUYECKUX YpPaHWUMbHBLIX Coneit
M KOMMJIEKCHbIX COeAUHEHWUI Npu HU3KUX TemnepaTypax BhioTb [0 Temnepa-
TYPbl XWUAKOTO Tenus. TU CNeKTpbl Ype3BblYaliHO UYyBCTBUTE/bHbI K W3MEHEHUIo
TemnepaTtypbl. Hu3koTemnepaTypHble CMeKTpbl, WMEoWMe TOHKYI CTPYKTYpY,
OblM pasnoXeHbl Ha KOMMOHEHTbI Mo (oyHKUMsSM [aycca u daiita. Ona Gonee op-
HO3HAYHOrO omnpeaefnieHns NepexooB 6bUM U3MepeHbl paMaHOBCKME CMEKTPbI
M CMeKTpbl MOr/IOWEHUS B [a/IEKO UHppakpacHoli o6nacTu. YCTaHOB/EHO,

Pwuc. 5

®lyopecUeHTHbIi cnekTp TBEPAO aMMOHWEeBOli CONMW ypaHun-Tpuc-

-kapboHaTa Mpu pasHbiXx Temnepartypax. Mpyv HU3KUX TemnepaTtypax

nosiBNsieTc TOHKas CTPYKTypa cnekTpa, aHann3 KOTOpPOoil MpoBO-
AWUTCA C MOMOLLUBIO BbIUMCAUTENBHON MallHb
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yTo npaBuia oT60pa KoNebGaHUsi UMEKT OrpaHWyYeHHoe 3HauyeHue, 4YTO CBA3aHO
c neptyp6auueii (LeHTpa) acUMMeTpuM Nons NUraHaoB. MynbTunaeTHas CTPYK-
Typa HopMasibHbIX koneb6aHuii ykasbiBaeT Ha pas/iMyHOE MOJSIOKEHNE OTAesIbHbIX

MOJMIEKYNT B KPUCTaN/IMYEeCKoOM rore.

Puc. 6

Pa3noxeHnWst Ha KOMMOHEHTbI (D/IyOPEecLEeHTHOro crekTpa TBepaoli aMMOHVEBON

COMN ypaHun-Tpuc-kap6oHata B6aM3M 0,0-nepexofa C MNOMOLLBO (pyHKLMK

Fraycca. MeTog, moMumo onpefesieHMsi TOYHON 3HepPru nepexofa, AaeT Ha-

[eXHble uYMCNeHHble 3HauYeHUs ANs UHTerpasbHON MHTEHCUMBHOCTM, Npomnopumo-
Ha/lbHOW BEpOSITHOCTW nepexoga

Co3gaHHas B HaweM WMHCTUTYTE HU3KoTemMnepaTypHas 3KCnepuMeHTaslb-
Has TexHWKa C BbICOKOW paspellaroleli cnoCO6HOCTbIO U LMGIpOBLIMA YCTpOCTBaA-
MU MO3BOJIIET OYEHb TOUYHO ONpefensiTb 3HEpPruyM 3NEKTPOHHLIX Mepexofos,
3HauyeHMe KOTOpbIX SIBISSETCA OCHOBOM A1 MOATOHKM NapamMeTpoB MPUOBIKEH-
HbIX pacyeTOB KBAHTOBOW XWMWUW. BbUM U3yyeHbl CMAEKTPbl Pa3NYHbIX (mohg-,
OW- 1N Tpu-3aMeLlleHHbIX) aepuBatoB 6eH3ona (-oH, -+, -cl, -w2 ”n -co), u
C MNoMOLLBID pa3paboTaHHOro Hamu 6eTa-BapuauMoHHOro metoga [Mapusepa-Mappa-
-Monna 6L onpegeneH OCHOBHOW Habop napameTpoB, MpU MOMOLLM KOTOPOro
C obwenpuHAToin ans abCcopObUMOHHOI CMEKTPOCKOMUM TOYHOCTbIO (+2 HM) MOXHO
paccuuTaTb 3HEPIU0 CNeKTpasibHbIX NEepPexonos.

MeTog He AaeT HafdexHblX pes3ynbTaToB A/ pacyeTa 3HAYeHuid
WHTEHCMBHOCTE!, 4TO MNOATBEPXAAEeTCs ChnekTpaMu, COCTaB/eHHbLIM Ha ZBM 13
pacuMTaHHbIX HamM MapameTpoB.
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M3yyanucb HuskoTemnepaTypHble CNEeKTPbl TakKuX AIMHEWHO COMPSHKEHHbIX
MO/IN3HHBIX CUCTEM, Kak 6eTa-KkapoTUH, raMma-KapoTUH U JIMKOMWH. YCTaHOB-
NleHO, 4YTO BBefeHVe [ABOWNHOI CBA3M 6eTa-Tuna B MOJEKY/Ny MNPUBOAUT K OTHO-
CUTENIbHOMY CHWKEHWMIO NOTEeHUUWasbHbIX KPUBbIX OCHOBHOIO W BO30YXAEHHOro Co-
CTOAHUIA W K CMELLEHUHO MOMYLUIMPUHBI NOM0C, HENOCPeACTBEHHbIM CNeACTBUEM
yero SBASIETCA M3MEHeHMe pacnpefefieHusi MHTEHCUBHOCTEW BUOGPALMOHHLIX nepe-
XO0[0B W pa3MbiTUe TOHKOW CTPYKTypbl. [Mpy HU3KMX Temnepatypax LWMpUHa Mosoc
yMeHbLIaeTCs, MOXHO OnpefenuTb TOHKYI CTPYKTYPY M MOXHO NPOBECTUM YUC/IEH-
Hblli pacyeT WHTErpasibHON WMHTEHCMBHOCTW. Ha 3Ha4yeHMe 4YacToTbl HOPMasIbHbIX
KonebaHuii, KOMOMHMPOBAHHbLIX C 3NEKTPOHHLIMKM Nepexogamu, [ABOVHasA 6eTa-
-CBSi3b CYLIECTBEHHO He B/USET.

NYBNNKALNN

LANG, L., BARTECKI, A., HORVATH, G., SzZOKE, J., VARSANYI, G.:
Absorption spectra in the ultraviolet and visible region. Vol. 16.
Akadémiai Kiad6, Budapest and Academic Press, New York, 1971.

LANG, L., BARTECKI, A., HORVATH, G., SZOKE, J., VARSANYI, G.:
Absorption spectra in the ultraviolet and visible region. Vol. 17.
Akadémiai Kiad6, Budapest and Academic Press, New York, 1971.

KISS, A., SzOKE, J.: Pi-electron SCF MO calculations for mono-substitued
derivatives of Benzene. Chem. Phys. Letters, 11, 52 /1971/

DUDAR, E., SzZOKE, J.: Computer generation of UV spectra, in Proc. of
CSI XIV. Heidelberg; Ed. K. Laqua, Hilger, London, 1971. p. 298

SZOKE, J.: Digital spectroscopic laboratory and computerized spectrum
library, in Proc. of CSI XIV. Heidelberg; Ed. K. Laqua, Hilger, London,
1971. p. 321

NCCNEAOBAHUE W3O0TOMHbIX 3®®PEKTOB

n.

OnaycHun, X. Wnnu, A. Aunn, . HAHHo, J. Matyw, W. Hsapwu

Fpynna n3yyaeT OTAM4YME TepMOAMHAMMUYECKUX CBOWCTB pasfiNyHbIX
M30TOMHbIX COEAVHEHWI, C MOMOLLBH 3KCMEPUMEHTA/IbHLIX U TEOPETUYECKUX Me-
ToaoB. COCTaBHOl 4acCTbi0 3TUX UCCeAO0BaHW SIBNSIETCS MOJSlyYeHWE W30TOMHbIX
COeIMHEHUI C MOMOWB ra3oBoli XxpomaTorpacdmu - no meTody, paspaboTaHHOMY
paHee 3TOli e rpynnoi,- ” Macc-CNeKTPOMEeTPUYECKUA aHaM3 MOoJSyHEHHbIX
COEeAUNHEHNIA.
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Mpogomkanock M3yvyeHue W30TOMHbIX 3PGEKTOB AaB/IEHUS MapoB
(B panbHeliwem V3O c uenbio BbIICHEHUS B3aumMocBa3um QO[T co CTPYKTypon
XUAkoli unyu razoobpasHoil pasbl. B 3Tom rogy npoBoAWIMCL UCCNEeAO0BaHUS
V3N B BOAHbIX pacTBOpax CoJieil. Bbym BblGpaHbl Takue CUCTEMbI, B KOTOPbIX
OAVNHAKOBbIM 006pa3oM MOXHO HabAAaTb KaTMOHHBLIA WU @HWOHHbIA 3dheKT.

M3yyanucb BoAHble PACTBOPbI Fa/IOr€HUAOB LIENOYHbIX U LLEeN0YHO-36-
MefibHbIX MeTannoB. CornacHo MNosyYeHHbIM AaHHbIM BCE WCCefoBaHHble PacTBO-
pbl Mpy MoBbIX TemmnepaTypax MokasbiBaloT MeHblWii VSO, uyem uucTtas Boga. Vi3
3TOro cnefyeTt, 4UTO BCE MCCNeAoOBaHHbIe WOHbI MMEKT paspylialollee aeicTeue
Ha CTPYKTYpPY BOAbl (structure-breaker), B CrefylolleM nopsigke:
bl + < blat < K+ < Cs+ W F- <ci" <Br < i" . lccnegosaHuss nNpoBOAUIUCH

noj, pykoBoAcTBOM npodp. A. BaH Myka Ha XMMUYecKoM chakynbTeTe YHMBEpCu-
TeTa wTata TeHHeccu.

Ounctka mMmartepunanos, HeO6XO,lJ,VIMbIX Ana 3KCnepumMmeHToB, W nojsiyyeHune
COEAVHEHWIA, MEYEHHbIX AelTepuemM, MNPOBOAWINCL MO pa3paboTaHHON Hamu paHee
MeToAuKe ra3oBOi xpomaTorpadum (carlo Erba Fractovapp). OTUM Xe CMOCO-
60M ObUM OUMLLEHbI U MaTepuanbl Ans ApYrux uccnegosaHuii. KombuHupys ra-
30BYH0 Xpomatorpadmio ¢ macc-cnektpomeTpueli, Mol onpegenvian MnpucyTcTeme
Pa3nNYHbIX 3arpﬂ3HeHVII7I B MNPOMbIL/IEHHBIX MPpOoAYyKTaXx, MNOJIly4YeHHbIX B OTAEJIbHbIX
(paszax npousBopcTsa.

B xofle TeopeTuyeckoit paboTbl MccnefoBanack BO3MOXHOCTb MpUMe-
HEeHUs MeToda NPUBANKEHUST MUHUMYM-MakcUMyM, pas3paboTaHHOro Afs pacuyeTa
NPUBELEHHOrO OTHOLUEHWSI CYMM COCTOSIHWI M30TOMHLIX MOMEKYN, C LEe/blo Npu6-
JIMKEHHOTO onpefeneHnst U30TOMHbIX 3DCEKTOB TEPMOANHAMUYECKUX DYHKLIWIA.
B nepBylo ouepefb,npuUGAMKEHNEe MUHUMAKC 6bl10 MPUMEHEHO ANs pacuyeTa pas-
HOCTU B TEMN/I0EMKOCTU W30TOMHLIX MOJekyn. W3 pesynbTaToB crnepyeT, u4To
NPUBMMXKEHNE MUHUMAKC B 9TOM c/lyyae [aeT [afieko He Takue Xopoluve pesysib-
TaTbl, Kak,Hanpumep, B c/ydyae pacyeta OTHOLIEHUSI CyMM COCTOSIHWiIA. CTeneHb
MPUGIMKEHUST MOXHO YNYULWUTb CY)XEHUEM WHTepBasia NpUOSIMKEHNUS.

Mpogomkanocb onpegeneHne ¢ BbICOKOW TOYHOCTbIO COOTHOLUEHWUS
180/160 B ob6pasuax 0ocafkoB,CO6MpaBLUUXCA CUCTEMATUUYECKM B TeyeHue BCero
roga co Bceil Tepputopum BypanewTta. O6paboTka JaHHbIX MPOBOAUTCS B CO-
TpygHuyectee ¢ MAIAT3.
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WCCNEAOBAHMA 1O XMW TOPAYMX ATOMOB

n.

Bawapow, K. Bepeun, A.l'. Hapgb

lNaBHOW UEeNblo 3TUX WCCNEeoBaHWUil SIBASieTCS M3ydeHne MmexaHusma
peakuuii atomoB, 06/1afalOLIMX BbICOKO 3Hepruei. B aToM HanpasneHuu npoBe-
[eHbl paboTbl MO M3yyeHWlo peakuuii aToMOB OTAauu rasiofeHOB C OpraHuYeckuLl
COEIVHEHUSIMMU.

B TOM uucrie U3ydyasucb BbICOKOSHEpPreTUYeckne peakumn 3amelleHus
ropsiuMx aToMoB TasioreHoB C AuacTepeovepamu, meso- u d,t -2 ,3-Auxnopoéy-
TAaHOM. YCTaHOB/IEHO, YTO BbLICOKOSHEpPreTMYeckue peakuun 3amMeLleHVs MOoryT
npoTekaTb Kak MO MEeXaHW3My COXPaHEHUs OPWUrMHAasIbHON KOHdMrypauum
mMonekynbl (yaepxaHue), Tak W No Tuny BanbAeHOBCKOIo 06palleHus
(vHBepcus). PaBHOBecHasl KOHLEHTpaUus M30MepoB BpalLeHUs AnacTepeoMepoB
2,3-auxnop6yTaHa B 3HauUTesIbHOW Mepe B/MSET Ha CTepeoxuMuyeckue mnocneg-
CTBUSA peakuuii 3amelleHUsl aTOMOB OTfAauuM f, ci w sr, 06pa30BaHHbLIX B siep-
HbIX peakuusx ) U (n,2n). Takum 06pa3oM, OTHOLUEHMSI BbIXofa NPOAYKTOB
3aMeLleHnst ¢ yaepXaHueM KOHUrypauum K BbIXOAY C MHBEPCUE MOXHO W3MEHSICh
B LUMPOKOM WHTepBasie [06aBneHneM pacTBopuTenieli C pasnnuHbIMKA AUSNEKTPU-
YECKMMM MOCTOSHHBIMA ~ U/IN Xe W3MEHEHMEeM KOHLeHTpauuu [aHHOro pacTBOpU-
TeNns, 4To,B KOHEYHOM MTOre,NpuBOAUT K W3MEHEHWIO PaBHOBECHO KOHLEeHTpa-
UMM M30MEPOB BpalleHUsl anacTepeoMepoB 2,3-Auxnop6yTaHa.



119

BbM Takke W3yuyeHbl BbICOKOIHEpreTUYeckne peakuuyu 3amelleHus
aToOMOB OTAA@uuM £, MOJyYEHHbIX B SAEPHON peakuuMn (n,z2n), C FasloUAHbIMM
npou3BoAHbIMKM GeH3ona. [MonyyeHHble pesynbTatbl (pUc. 7 )- B COOTBETCTBUU C
[JaHHLIMM peakuuii ropsumMx aTtomoB xsopa, 6poma U uMofa - MokasbiBaloT, uTo
a) BbIXOf BbICOKO3HEPreTUUYEeCKUX peakuuii 3amelleHnsi rasioreHoB, rnpexae
BCEro,3aBWCUT OT 3HEpPruM 3aMelLeHHOro aToMa rasioreHa, a He OT COOTHoLle-
HWUSI Macc cTasikmBawolmxcs sigep, M 6) pacnpegeneHue M3OMePHbIX NPOAYKTOB
BbICOKOIHEPreTUYeCKMX peakuuii 3amelleHus BOAOpOAA B apoMaTMyeckoM siape
He3HauMTesIbHO OT/IMYyaeTcss OT CTaTUCTMUYEeCcKOoro, C TeHAeHuueli, COOTBeTCT-
BYlOLLE/i MaaBW/ly apoMaTMUecKoro Hanpas/ieHus.

Mcxoas M3 aKcnepuMeHTaslbHbIX Pe3yNbTaToB, MOXHO CAenaTb 3ak/iio-
YyeHue, 4YTO B M3YUYEHHbIX CUCTEMAaxX peakuun 3aMelleHus TopsuYnx aToMOoB raso-
reHOB MNPOTEKalT rMaBHbIM 06pa3oM NyTemM 06pa3oBaHUs KOPOTKOXMBYLLETO BO3-
GYXX[IEHHOTO MPOMEXYTOUYHOrO KOMMJieKca, a He Mo MeXaHusMy npsiMbIX coydape-
HWIA rosluero atomMa C 3aMellgeMbiMM aToMamu MOJIEKY/bl.

YacTb paboTbl BbiMOSHEHA B WHCTUTYTE paguvoxumun SAepHOro uccre-
JoBaTtenbckoro ueHtpa (KOmx) nog pykoBogcTtBoM npodp. . LUTeknuH.

NYBNNKALNA

1. BEREI, K., STOCKLIN, GT: Reactions of nucleogenic halogen atoms in
liquid halobenzenes ._Radiochim. Acta, 15, 3946 /1971/

WCCNEQOBAHUA MO PAAVALIMOHHOW XUMUA N XMW SNEHTPOHOB
P. Wwnnep, M. Popap, W. Cabo, 3. 3agop

Lenbto MccnefoBaHwii sIBASNOCL M3y4YeHUe 3/1eMeHTapHbIX MNpPOoLLeCcCoB
XUMUYECKUX MpPeBpaLLeHNii, MPOUCXOASILMX B Pas/IMYHbIX XWUAKOCTAX Mofg [AeicT-
BEM 06/yYeHUsl, YCTAHOB/MIEHME CBOICTB MEPBUYHbLIX MPOAYKTOB MpeBpaLleHuii
M BbISICHEHWE B3aVMOCBS3€il MPOLECCOB CO CBOWCTBAMMW XUAKOCTEINA.

[Nsi BbISICHEHWs1 XapakTepa B3auWMOAENCTBU MeXay KOMMOHEHTamu
nccnepoBasics pPaaMosiva pasMyHbIX CMeceli apoMaTuyeckux YrneBofopoLoB.
C 3T0il Uenblo ABYXKOMMOHEHTHbIE CMecy rekcameTWU/I0BOro 6eH3osa C UMK/IOo-
-rekcaHoM, 6eH30/I0M W TO/yosIoOM GblIM NOABEPrHYTbl FaMMa-06/1yYeHNI0 1
onpefensncs BbIXOd BbiAeNeHUst ra3oBblX MPOAYKTOB Kak (hyHKUUs cocTasa.

Kernforschungszentrum, Julich, BRD



Puc. V

Bbixog nNpoayKTOB ropsayMx aTtoMoB rasioreHoB NpUMEPHO JINHEHO 3aBWUCUT OT QHEPrnn CBA3N 3aMELLUEeHHOro aromMa rajioreHa.
310 CBMNAOETE/IbCTBYET O BO3MOXXHOCTM BO3HUMKHOBEHMA MNPOMEXYTOYHOIO KOMIJIEKCa.

0cT
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Pe3ynbTaTbl YKas3biBalOT Ha TO, 4YTO 3alMTHOE AeicTBMe, BO3HMKalolee npu
Ma/bIX KOHLEHTpaUWUAX rekcameTusioBoro 6eH3o/a, NOsBASETCS M3-3a MexMmore-
Ky/IsipHO nepegadn sHepruu,

Mpupoaa oTpuuAaTeNbHLIX HOocUTenellt 3apsifa, BO3HMKAOWWMX B HEnossip-
HbIX OpraHMYeckux CUCTeMax, BCe €l YyCTaHOB/eHa OAHO3HauYyHO. [ndddoy3uoH-
Hble CBOMCTBA HOCUTEefeli HaMOMMHAIOT TSHKESble MOHbI, HO CMEKTP U XMMUYeckoe
noBeAeHVe YyKasblBalT Ha TO, 4YTO WX CTPYKTypa noAo6Ha CTpykKType Cco/fBaTu-
POBaHHbLIX 3/1EKTPOHOB B MOMSAPHBLIX XUAKOCTSAX. CBoWCTBA OTpULLATESbHbIX HOCHU-
Teneii 3apsfga u3ydanucb C MOMOLBIO M30OMEpOB rekcaHa. C MOMOWBI0 UHLEKTU-
POBaHHbLIX 3/1EKTPOHOB, MOJyYEHHbIX METOAOM (poTo3hpekTa Ha MOBEPXHOCTU
MeTansioB, GbUT onpefenieH NOTeHUMan B3aMMOAENCTBMSA W36bITOUHLIX 3MEKTPOHOB

Puc. 8

1306paxeHns KOHKYpUPYIOLLMX MPOLEeCCOB pafualyioHHOR Xumum
Mo 3akoHy AppeHuyca. Kj - KOHCTaHTa CKOpPOCTWM peakuum

P-HUTPO30-ANMETUNM-aHUTNH + OH; - KOHCTaHTa CKOpPOCTHK

peakuuii Br~ + CH (1), metaHon + OH (llI) u TapTapat +

+ OH (I11). BbilepacnonoXeHHble MpsiMble B TO Xe BPeEMsS £B-

nsaTCca 6onee KpyTbiMW, M3 3TOro crnepyeT, 4to 6osbluas

KOHCTaHTa CKOPOCTM peakuun COOTBETCTBYeT 60/blieMy 3Ha-
YEeHVI0 aKTMBAaLWOHHOW 3Hepruu
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c xugkoctamu. CornacHo onbiTy, 3TO B3aUMOAEWCTBME SIBASieTCS criabbiM U

B KaXAOM C/iyyae nNpuUTArMBaloWMM. JTO siB/ieHWe, COrMlacHO CyllecTByloLlel
TEOPUMN, WCKMOYAET BO3HUKHOBEHMWE JIOKA/IM30BAHHbIX 3/IEKTPOHHbLIX COCTOSIHUNA,
OfHaKO [pyrMe 3KCMeprMeHTbl YKasbiBalOT Ha MX cyllecTBoBaHue. [locne BHece-
HWUS COOTBETCTBYIOLLMX MOMPABOK B TEOPUIO MOXHO MOKas3aTb, 4YTO M3-3a 3aMeT-
HOTO MONSIPU3ALMOHHOIO AElCTBUS 3/1EKTPOHOB BCE-TakM MOryT BO3HMKATb fo-
KafiM3oBaHHbIE 3/IEKTPOHHbLIE COCTOSIHUS. MTak, NoKasM30BaHHbIE B Yr/1€BOA0PO-
[ax 9/1eKTPOHbI 3aHMMAOT MPOMEXYTOYHOE MECTO Mexay 3/1eKTPoHaMu B nonsp-
HbIX XWAKOCTSIX, /IOKa/IM30BaHHLIMU M3-3a YUCTO OTTA/IKMBAOWWMX B3aWMOAENCT-
BUI, rae NoONsipu3oBaHHblE CUbl B OCHOBHOM SIBAISIOTCS MPUTSTMBAOLLMMU.

WccnepoBanacb knHeTuka pagukanos CH B BOAHbIX pacTBopax npu
noMoWM MeTofa KOHKYPUPYIOLUX JIOBYLUEK pafuKasioB B HOPMasibHbIX U Nepeox-
NaXOEHHbIX CUCTEMax KakK qiyHkumss Temnepartypbl (puc. 8). Okasanocb, 4TO
BO BCEX M3YYEHHbIX C/y4YasX YMEHbLUEHME KOHCTaHTbl CKOPOCTU peakuuu pagu-
kanoB CH conpoBOXOaeTcs YMEHblUeHMEM aKTUBAaLWOHHON 3aHeprun. ITOT pesy/ib-
TaT, NpoOTUBOpPEYaLLUA OBObIMHLIM KMHETUYECKMM MpefcKkasblBaHWUAM, AOKa3blBaer,
4YTO BCe peakuumu pagvkasa CH He3aBMCMMO OT KOHCTaHTbl CKOPOCTM peakuuu
KOHTpoNupyTca auddy3veidi 1M B3aMMOCBS3b MeXAy KOHCTaHTOM CKOpPOCTU
peakuun n koadpcpuupeHtom auddy3nm ycTaHaBnMBaeTCsA COOTHoweHnem Holica.

Bbin onpefeneH BO3MOXHbIi CMOCO6  KaTa/IMTUUYECKOro  pasfioXeHus
nepeokncy Bogopofa, o6pasylolleiica B NepBUYHOM BOASAHOM BUTKE aTOMHbIX
peakTopoB. [IpoBeAeHbl pacueTbl NS BbISICHEHUS PaAMaLMOHHOIO U 3N1eKTPOXu-
MUYECKOTo MoBefeHWs BOAbl, LMPKY Mpylolleli B MepBUUYHOM BUTKE W coaepxalleit
amMMuack.

NYBNUKALWN

1.

RODER, M. : On the radiolysis of hydrocarbon mixtures. KFKI-Report 71-23

RULES, 1., SCHILLER, R.: The radiation chemistry of supercooled water.
J. Phys. Chem. , 735, 2997 /1971/

RULES, 1., SCHILLER, R., The kinetics of OH radical reactions in
irradiated ordinary and supercooled water. KFRI-Report 71-21

SCHILLER, R. : Some problems of ion-eleotron recombination. Prog, and
Problems in Contemporary Rad. Chem. Ed. J. Teply /Academia, Praga, 1971/
p. 221
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TEXH/NYECKOE PA3BUTVE

XUMUA OHUCEN, ®TOPUAOB W MOHOKPUCTAJINIOB

M. ®opgop, . Yar, M. dapHaw, M. Tpo3, K. Keprtec, Bb. HeceH, ®. MonHap,
3. NMoko, A. Pesec, #, BaHanuk

BBefleH B aKcn/yaTauuio annapaT AN BblpallMBaHUs MOHOKPWUCTaoB
B 06beme 500 M/ C MporpamMMHbIM yrnpaB/ieHMeM Tepmoperynatopa.

MACC-CMNEKTPOMETPUA
N. Onaycku, /. Matyw, W. Hsapwu

Havanucb perynsipHble uU3MepeHusi Ha Macc-cnektpomeTpe Tuna
ms 702 R, TMPOM3BOACTBA ae1, KOTOPbIA SABNAETCHA NepBbiM YCTPOWCTBOM B CTpa-
He C WCKPOBbIM WOHHbIM WCTOYHWKOM W ABOWHOW (POKYCMPOBKON. YCTaHOBKa MO3-
BO/IleT OMpeAenvTb BCE 3/MEeMEHTbl NEepPUOAMYECKOW CUCTEMbI B 06/1aCTUM KOHLLEH-
Tpauun 10 -109.

TOHHVME MAIHUTHBIE C/NOoU
M. Monnap, 3. Kapgap, E. Cupmau

HenocpeACTBEHHON NpakTUYeCKOi Lenblo MccriefoBaHuii aBnsietcs, ¢
OfIHOVi CTOPOHbI, MPUrOTOB/IEHME MNPOBOOKN, MNOKPbLITOM C/I0EM MarHUTHO-MSITKO-
ro martepuana, Heob6XxoAyMON AN KOHCTPYMPOBAHMUSI MArHUTHOW MPOBOOYHON
naMsTi, a C APYroil CTOPOHbI, MPUTOTOBMEHWE MAarHUTHO-XECTKOro c/los Mar-
HUTHOTO AucKka. 3a VMMEBLLWICS B HAleM PacrnopshKeHUM CPaBHUTENIbHO KOPOTKUIA
CPOK Mbl OrpaHWyMBasMCb WUCC/efoBaHMsSIMU BOCMPOU3BOASLLEro XapakTtepa. [o-
CTUTHYTblE [0 CUX Mop O6HaaeXuBawolye pes3ysbTaTbl B 06/1aCTW 31EKTPONOUN-
poBkM 6epunnnesoii GpPoH3bl U rasibBaHM3auMnM HOCUTESIbHbIX MEeAHbIX W MOoKPbIBato-
WX MarHUTHbIX C/I0EB NPEACTaBASIOT peasibHYld OCHOBY [A/1S1 pelleHusl AaHHOW 3a-
gauu.

NYBANKALNN

1. MOMHAP, ii. MO/HAP, N.. 2nekTpoocaxpeHne W30TOMOB MpUAUS U NNaTUHbI,
CBOOOAHbLIX 0T HOCWUTENEW. Acta Chimica, 68, 237 /1971/

2. MOJ/HAP, 1., MO/MHAP, WN.: 3nekTpoocaxgeHne Wn30TOMOB OCMMUS, CBOOOAHbLIX OT
HOocuTenen, u MeTod WX KOHUEHTPUPOBaHMSA B Ma/loM OObEME. Acta chimica,
68, 245 /1971/
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MO/HAP, ., MOJKP, W .. SnektpoocaxpaeHne W30TOMOB BOSbdpama U peHus,
CBOOOAHbIX OT HOCUTEeNei. Acta Chimica, 6T_, 23 /1971/

MOJTHAP, I7I, MOMHAP, N .: 3JnekTpoocaxpgeHue Wn30TOMNOB TaHTana, CBOOOAHbLIX
OT HocuTenen. Acta Chimica, 67, 15 /1971/

PA3SPABOTHA OMNTUYECKO-CIMEKTPOCKOMUNYECKUX MPUBOPOB

n.

CeHe

B kauyecTBe MNepBOro LWiara pelleHbl OCHOBHbIE 3/1EKTPOHHbIE U ONTU-
yecko-mMexaHu4yeckne npo6/emMbl, BO3HUKAKOLME NpU pas3paboTke CMEeKTPOCKOMu-
yeckux nNpubopoB. PaspaboTaHbl U U3rOTOBJIEHbI CAyXallMe OCHOBHOI WU3Mepu-
TeNbHOW annapaTypoii MOHOXpPOMaTopbl M ONTUYECKWU KpuocTaT Ans HU3KKX
TemnepaTyp, NO3BO/SIOWMIA NPOBOAUTL WM3MEPEHUS B WHTEpBasie OT KOMHATHON
TemnepaTypbl A0 TemnepaTtypbl XWUAKOro renus.

M3 WMNoBbIX G/IOKOB MOCTPOEHO HECKOSIbKO KOMMJIEKCHBIX M3MepuTesb-
HbIX YCTAHOBOK, KOTOpble OT4YacT¥ MPeAcTaBAsOT OCHOBHYHO annapaTtypy Hatueli
cnekTpockonuueckoii naéopatopuu, paboTatloleil B pexuMe "on-line", a C

Puc. 9

CneKTposIlOMMHOMETP. YCTaHOBKA COCTOMT
M3 ABYX OAHOMETPOBbLIX MOHOXPOMAaTOPOB
C NJIOCKOWN peleTKon, reaneBoro Kpuo-
cTaTa, paboTalwlero B uUHTepease oOT
Temnepartypbl XUAKOro resius fo KOMHaT-
HOW TemnepaTypbl W 3aHMEHSIEMbIX AepXa-
Tenein ob6pasua. YcrtaHoBKa nossonsier
M3yyaTb BCe BO3MOXHble MpPOUEecChbl BO3-
6yXAeHNs 3NeKTPOoHOB. V3meputenoHas
cuctema umeeT cBs3b "on-line" ¢ 3BM
Tnna TPA. WCTOYHMK cBeTa Takxe 3ame-
HSEeMbIA (KCEHOHOBAasi amna C MOLLHOCTbIO
450 BT wam pTyTHasa namna B 500 BT.)

OPYTrOil CTOPOHbI, CNyXaT ANS peLleHnsl LeneBbix 3agady (POTOMETPUYECKOro aHa-
nunsa. OguH 13 nNpubopos, paspaboTaHHbIi B Hawein nabopartopum - CHEKTPOSIO-
MUHOMETP C BbICOKOI pa3speLlatolleli CNOCOBGHOCTBI - U306paXeH Ha MPUIOXKEHHON
dotorpacpumn  (puc. 9).
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O6paboTka CMEeKTPOCKONMUYECKUX AaHHbIX C MOMOLB BblYAC/IUTENbHOM
MalvHbl HauyMHaeTCsA C NporpaMm U3MEpPeHWs M MPUTroTOBAEHUA [aHHbIX, Hanu-
CaHHbIX gns 3BM tuna TPA. C masion 3BM Tuna tpa [faHHble nonagatoT
"off-line" Ha 6omblwyto 2BV B BMAgE NepdOnieHTbl UANM MarHUTHOW fieHTbl. Ha
6onblioli 3BM nporpamma, npexae BCero, MCK/YaeT LWyMbl, W Janee MaccuB
nyTeM 3KCTpanonauuyM AaHHbIX npeobpasyeTcss B MacCuB C 3KBUAWCTAHTHbIMU
3HaYeHUAMM KoopauHaTtbl X. C MoMOWBH” 3KCMEePUMEHTAIbHON annapaTypHOi dyHk-
uMn onpefensieTcsl peasibHblii cnekTp (MCKIYEHWE [EKOHBOJTHOLMOHHOIO KCKaxe-
H1sA). TlonyyeHHbIi cnekTp npeacTaBnseT 06BbEKT OCHOBHOI npoueaypbl obpa-
60TKM, KOTOpas HOCUT IMBO CMEKTPOCKOMUYECKUA, MO0 aHanUTUYeCcKuii Xa-

pakTep.

Paspa6oTaH 1 BBeAeH B 3KCNyaTauuio annapaTt Ans onpegeneHusi co-
[JepXaHusi yrnepoga B YyryHe B MPOM3BOACTBEHHbLIX YC/IOBUSIX.

JAHBE

[LOKNALbI MHOCTPAHHbIX FOCTEW
B.4. WAHTAPOB/MM (MHCTUTYT Xxmmuyeckoin cusmku, Mockea)

H.H. OOTATKMH (MHCTUTYT reoxumunm uU aHaiuTU4eckol xumun vM. BepHapckoro,
MockBa)

D.N. POWER /University of Salford/
lon Binding of Penicillin by Hydrated Electrons

L.G. CHRISTOPHOROU /0Oak Ridge National Laboratory/

Interaction of Slow Electrons with Molecules

A. HUTTON /lInstitute FRAE, Bologna/

Conductivity Studies in Aqueous Solutions

P. ALBERT /Centre d"Etudes de Recherches Nucléaires, Saclay/

Trace-contaminants of Pure Metals by Activations Analysis

A. Van HOOK /University of Tennessee, Knoxville/

Isotope Effect on Virial Coefficients

1.G. CSIZMADIA /University of Toronto/

Quantum-chemical Methods 1in Biology
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1. P. ALIMARIN /Lomonosov State University, Moscow/

Radioanalytical Methods - Their Role in the Chemical Analysis

Z. HERMAN Z/lInstitute for Physical Chemistry, Prague/

Kinematics of lon-molecule Reactions

V. CERNAK /lInstitute for Physical Chemistry, Prague/

Penning-ionization

W. SCHILLER /Zentralinstitut fir Isotopen und Strahlenforschung,
Leipzig/

Theory of Fast Chemical Reactions

KOH®EPEHUMN

I» MexgyHapogHasi KOH(pepeHUus no pagumauMoHHOW Xumun, TuxaHb, Man 1971 r.

2. KoHthepeHUuss no paguoxmmmyeckomy aHanusy, [lled, HOs6pb 1971 r.

ONNTENBHBIE 3ArPAHWYHBIE KOMAHAMPOBKWN

M. SPOEr Centro di Studi Nucleare della 3 mecsua
Casaccia, NnTannda
A. YEKE oA, Oy6Ha, CCCP 3 mecsaua
N. BAWAPOL Kernforschungsanlage, Julich 1,5 ropa
ﬂ- KN University of Tennessee, Knoxville | rog
Brookhaven National Laboratory, | ro
ArHew HAOp Upton a
A. BAH/IK oVian, Oy6Ha, CCCP 2,5 roga
¢. MOHAP oA, OybHa, CCCP 2 ropga
3pMKa 3Am]D Interuniversitaar Reactor | ropg

Instituut, Delft, [onnaHanA

MHOCTPAHHLIE TOCTU

H.H. JOrATKV/H CCCP, MockBa 10 mecAues
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HAHOWIATCHUE OWCCEPTALIM

Knapa BEPEW:
Peakunn ropsuymx atomMoB rafsioreHoB, 06pa3oBaHHbIX MpU SOEPHbIX peak-
LUMAX, C apomMaTUyeCKUMW COoefUHEHUSMW.

M. AHYC:
TonkoBaHME M30TOMHbIX 3IPEKTOB AABMEHUS MAPOB C MOMOLLBO CTATUCTU-
Yyeckoil TepMoAVHAMUKN.

A. HAOb:
[JelicTBue njOTHOCTU cpefbl NPU U3MEPEHUN BIAXHOCTM C MOMOLLBID pacces-
HUS HENTPOHOB.
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PEAKTOPHbIA MTMABOT.AES

O6pasoBaHe PeakTOpHOro rnaBoTAena CcoBNajaeT C
co3gaHWeM uccneaoBaTesibCKOro peaktopa Tuna BBPC, KoTopblii
BCTYNWA B cTpoil B 1959 rogy. PeakTop CAYXUT UCTOUYHMKOM
HeWTPOHOB A/ MHOTOYUC/IEHHBLIX TBEPAOTE/bHLIX, siaepHodUusnye-
CKMX U MPOYMX IKCMEPUMEHTOB, ANS MOJSIyYEHUS PafMOaKTUBHbIX
M30TOMNOB, [/ UCCMefoBaHUs pas3fiMuHbIX MaTepuasioB, siBsieTcs
6a30l0 BOCMUTAHUS KBa/IMDULMPOBAHHBLIX OTEYECTBEHHbIX Cheuuasm-
CTOB MO peakTOpHOl TeXHWKe; C HEero Hayanucb peakTopHO-tu-
3MYeckMe WCCrefoBaHUa B Haweil cTpaHe. B 1967 roay peaktop
GbIT PEKOHCTPYMPOBAH, €0 MOLIHOCTb MoBbicMnack ¢ 2 MBT [0
5 MBT, paclwmpunace 061acTb MPUMEHEHUs.

VccnepoBaHusa no r3nke peakTopoB HavasMcb OfHOBpe-
MEHHO C Hauvanom paboTbl peakTopa BBPC Ha mogkpuTMyeckon cu-
cTemMe ZzR-1. Cregytouym atanoMm paboTbl GbUM peakTopbl Hy/eBoW
MOLLUHOCTM ZR-1 M ZR-2 Ha TB3Jl-ax Tuna ék-w C BOAAHbIM 3amef-
niteneMm. B npouecce M3MepeHWin ObUIM OCBOEHbI OCHOBHbIE 3KCMe-
pvMeHTaNbHble MeToabl (OU3MKU peakTopoB, a Takke HabpaHo 60/b-
Lo KOJINYECTBO 3KCNEepUMEHTasIbHbIX [aHHbIX, BMOCNEeACTBUU UC-
NO/Ib30BaHHbIX 4719 NPOBEpPKM pa3paboTaHHON HaMu pacuyeTHOW Mo-
Jernn peakTopoB. Heobxogumble AN PEKOHCTPYKUUW peakTopoB
BBPC akcrnepuMMeHTbl NMPOBOAWANCL Ha cOopke =zr-s. B 1966 rogy
6bUT NOCTPOEH peakTop zr-4 c TBEPAbIM OAHOPOAHbLIM MONAU3ITUNE-
HOBbIM 3amejnuTesieM. JOTOT peakTop [AeWCcTBYyeT [0 HacTosLero
BpeMeHW, NOCKONbKYy rmMbkoe W MnpocToe YCTPOWCTBO AenaeTr ero
OCOBEHHO MNPUroAHbIM A1 NPOBEAEHUS 3KCMEepPUMMEHTOB MO peak-
TOpHOW un3nke. [naHUMpoBaHWe, COOpYXXEeHMe K MyCK y4vyebHOoro
peaktopa bypanewTtckoro MonMTEXHMYECKOrO MHCTUTYTa, paboTato-
wero Ha TB3J/l-ax TuNa ex-wo c BOAAHbIM 3aMep/iMTesiemM, NPOBOAU-
nncb coTpyAHMKamum PeakTOpHOro rnaeoThena. Heobxogumble ans
pelleHns 3Tol 3afayn 3KCNepuMEeHTbl NPOoBOAMINCE Ha cHopke
ZR-5. Cepuo COH0OpPOK Npoao/mKaeT peakTop zr-6, MOCTPOEHHbIN
018 3KCNEepUMEHTOB MO NMaHWPOBAHUIO ATOMHOW 3/1eKTpoCTaHuuu
Tvna BB3OP-1000 B pamkax COTpyAHMYECTBa Mexay cTpaHamMu-yya-
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cTHMUamu COB. [MMapannenbHO C 3KCNepuMeHTaslbHOU paboToil,
NPOBOAUMOW Ha KpuTuyeckoh cbopke, paspabaTbiBaeTcs pac-
yeTHas MoAesnb peakrTopa.

Mporpamma umccnegoBaHuii TepMoruapaB/nyYecknx cooT-
HOLUEHWIn B 30Hax peakTOpOB Hanpas/fieHa Ha Npo6/eMbl BOASAHbLIX
peakTopoB noA AaefieHMeM. JTa nporpamma 3ameHwna paboTtbl no
peakTopam C opraHudyeckum 3amepgnurtesniem. B coTpyaHudecTBe C
cooTBeTCTBYyHOWMM oOTAeniom MuHuctepctBa Tsxenol [MpoMbILieH-
HOCTW HayanocCb CO3[aHue 3KCNepuMMeHTa/IbHOro CTeHfa C MOl
HOCTbO B 2 MBT.

MporpaMma 3KCMEPUMEHTOB MO pPeakTOpHON du3uke no-
Bfiekna 3a coboli ycoBepLUEHCTBOBAHWE /1I0TMYEcKoi cucTembl 6510-
KUPOBKM, a Takke MpubopoB, obGecneunBarLLmMx 6e30nacHyo
aKkcnnyartauuilo Kputuyeckux cuctem. Cuctema ynpaBrfieHUs peak-
TOPOB zR-i W ZR-2 6blla NnocTpoeHa Ha 6ase pene, a npubopsbl
paboTann Ha 3/eKTPOHHbIX namnax. CylecTBeHHbIi Wwar Bnepepg
Obl1 caenaH nNpu Cco34aHUMM CUCTEMbl YNPaB/IEHUSt zr-4, KOTOpas
cocTosifia yXe K3 NoNynpoOBOAHMKOBbLIX CXEM, W, MOMUMO OCHOBHbIX
3aga4 6M10KUPOBKM W TEXHUKM 6Ge30omacHOCTU, aBTOMaTUYeCKM OcCy-
uiecTsnsiia NpoBepKy cobcTBeHHON paboTocnocobHocTn. JTa

upesBblUyaiiHO HafexHasl caMonpoBepslolWas cUcTeMa fieria B OCHO-
BY CUCTEMbl ynpaBfieHusi yue6HoOro peaktopa lMonUTEXHUYECKOro

MHCTUTYTa, nNyweHHoro B 1971 roay, a Takke cTposilierocs pe-
aKkTopa zZR-6.

Hall MHCTUTYT cpegm nepBbiX MNpUCTynun K paspaboTke
MeToZa CBapKM C MOMOLWB0 3/1IEKTPOHHOrO nyyka. Ha nepsom
JTane HOBbI MEeTOh CBapku MPUMEHSNCA TOMbKO A1 cneundn-
yeckux nabopaTopHbIX Lenei, ofHako pesynbTaTbl NPUBAEKN
BH/MaHVe Uesioro psija NpoMbILIEeHHbIX NPeanpusaTuii, 4Tto 3acTa-
BWNO Hac paspaboTaTb, KDOMe 3KCNepuMeHTasIbHbIX M naéopartop-
HbIX YCTAHOBOK, TAKXXE€ W MNPOMbILIEHHbI BapyaHT CBapO4HOro
annapaTta. B 196b rogy 6bin NOCTPOEH annapar esh-21 , B Nep-
Byl oYepeb,npuUrogHblii Ana 3agady npubopocTpoeHus. B 1966
roay 3apaboTas BTOpPOi 3k3emnasp annaparta Ha 3aBoje MexaHu-
YyeckMx u3mMepuTesibHbIX NPMBopoB. Ha ocHOBe HakKonjeHHoro na-
60paTopHOro M MPOMBLILLIEHHOrO OMbiTa annapar Obil ycoBepLUeH-
CTBOBaH.



[nsa co3paHns anNekKTPOHHbIX NPUB0OPOB, HEO6XOAUMBIX
ONnsa nccnenoBaHuii No usvke peakTopoB, 6blna opraHM3oBaHa
rpynna 3eKTPoHLUKOB, KoTopasa B 1968 r. npesBpaTuiacb B
OTgen aBToMatTmsauun umsmepeHuin. Otgenom 6bu1o paspaboTaHo
CeMeincTBo NpubopoB, B OCHOBHOM TPETbLEro MNOKOJSIEHUA, ANA
uenen peakToOpHbIX M3MepeHuii. 3a pa3paboTKOW MMMY/IbCHbIX
KaHanos crnefoBasia pa3paboTka KaHanoB MOCTOSSHHOIO TOKa,
CAyXawyx Takke A7 peakTopHbIX u3MepeHuid. W3 uenesbix
ycTpoicTte o6pasoBanucbk koppensatopbl "KOPA/UT A" n "KOPA/T B".
Pagom ¢ HUMM co3faH Uenblii pag opyrux npuéopos (Hanpumep,
perynatop uucna obopoToB M cTabunmsatop dasbl) U UeNeBbIX
aBTomatunyeckmx yctporcts (HOAOA, 2OMHA, XEJMIEHA, 610K u3-
MepeHuss no um3nke peakTopoB U T.4.). B HacTosiee Bpems no-
CrnefHVEe YXe 3aMeHSTCS aBTOMAaTMKOl, OCHOBbIBawLlelics Ha 2BM

K PeaktopHoMy rnasoTaeny otHocutca u OTgen pagma-
LUMOHHOI 6e3onacHOCTM MHCTUTyTa. B nepmog ¢ 1960 pgo 1965
rogoB paboTa oTAena rnasHbIM 00pa30M CBOAMAACL K KOHTPOJIO
pabounx MecT U UX OKPY>XeHUs. BaxHyl posib B KOHTPOJE JIMYHOM
pajnaLMoHHON 6e30nmacHOCTM urpaeT annapaT, CO3[4aHHblA B
1964 r. AN vM3MepeHus pajmnoakTUBHOCTU BCEro 4Yesi0BEeYEeCKOro
Tena O4HOBPEMEHHO.

3a nepuop ¢ 1965 po 1970 rr. [eATesibHOCTb oOTAena
MO0 KOHTPO/IIO pabounMx MeCT U OKpyXaloleli TeppuTopun ycunw-
nacb. MOMUMO HenpepbIBHOTO KOHTPOSA KOHUEHTpauuu pajmoakTus-
HbIX BELLEeCTB B KaHa/M3aLMOHHbIX OTX04ax W KOHTPOJ/IA pajnmoakTuB-
HOro a’poCo/IbHOTO CoAepXaHus BO34yxa, OTAe/IOM co3fjaHa Ha
TEPPUTOPUN MHCTUTYTA CUCTEMA M3MEPEHUs YPOBHA [03bl ramma-
-fiyyein, paspaboTaHO ABa HOBbIX TuMa NPU60OPOB, OTHOCALLUXCA
K cemeiicTBY m3MepuTeneil aspocona. B m3mepeHuss pagmoakTuB-

HOrO coAepXaHus opraHnu3Ma BK/HOYEHO OrpefesieHne CoAepXKaHus
TpuTtua. B obnactu HeWTPOHHON [03MMeTpun npousBefeH pacuet
ONA BblYUMCIEHUA CMeKTpa HeWTPOHOB, NPOXOAALMX 4Yepe3 pas/ind-
Hble 3awWuTHble cnon. CKOHCTPYMpOBaHbl ABe CUCTEMbI, W3MEpSIOLLmEe
CPefHIO 3HEeprnio HEMTPOHOB, M M3roTOBJIEHA A03MMeTpuyeckas
kapTa peaktopa BBPC, o nuMHMK yCcOBepLUEHCTBOBaHUA AO3UMETPU-
yeckMx npubopoB B oTAene paspaboTaH NoNynpoBOAHWKOBLIA [Je-
TEKTOp HelTpoHoB, M ¢ 1967 rofa BeAyTCA OMbIThl MO CO34aHUIO
TEPMOJIIOMUHECLIEHTHOIO A03UMeTpa.
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PESY/IbTATBI

NMPOrPAMMA ZR-6

N. raum, A. Twmnizenna, 3. Awumewwn, 3. Cabo

B HaweM MHCTUTYTe paboTaeT MexXayHapoAHbli uccrnefoBaTefbCKuii
KONMEKTUB, M3yyalolmii BOMPOCbI PeakTOPHOW (hU3nkM 60MbLUMX 3HEPTreTUYeCcKnx
peakTopoB C BOAOV Nof AaB/EeHUEM.

YcTaHoBKa, T.e. KpuTunyeckas C60pKa zr-6, ansa UCcCnegoBaHUA ak-
TUBHbIX 30H, COCTaB/IEHHbIX M3 TBJJ/1-0B aTOMHOWA 3/IEKTPOCTaHUMN, HaxogutTca
B CTaaunn MOHTaXa.

Ha coBellaHusx cneuuanucToB CTpaH-ydyacTHUL, nporpammMbl paspa6oTaH
nnaH paboTbl Ha G/wkailwe 5 neT M HameuyeHbl COOTBETCTBYOLWME hOpMbl  CO-
TpyAHMYEeCTBaA.

Ha puc. | BugeH makeT cTposLieiics KpuTuuyeckolt C60pKU zr-6

Pwnc. |
doTorpadma makeTa CTPOSILLENCA KPUTUYECKOI COOPKN zr-6 .
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NCCNEAOBAHNA MO ®U3NKE PEAHTOPOB
AHowHa BapuHckun, J1. bop, A. oduwep, A. Tago, W. NyHe, A. KoHpgop, [. Kowali,
Nn. Mewko, ®. Ca6o, 3. Catmapwu, N. Typu, 4. Banko, M. BepTBu, M. Burawwu

B kauecTBe npeaBapuTesIbHONO 3amMevyaHus OTMETUM, 4YTO uccnefoBa-
HWSA MO pusmke peakTOpPOB NOYTM 6e3 WCK/IYEeHUA MPOBOAATCA B TECHOM KOH-
TakTe Cc OBHUHCKUM PU3NKO-IHEPreTUYEeCKUM WUHCTUTYTOM U MOCKOBCKUM WIHCTU-
TYTOM aromHoin aHeprum um. W.B. KypuaTtoBa.

Bbina pacwuMpeHa cucTema nporpamMm, T.H. peaKToOpHoOpu3anveckas MO-
nenb, paspaboTaHHas A/ pacyYeTOB CTAaTUYECKUX CBOWCTB peakTopoB. I3 um-
Cna paHee HanucaHHbiX NporpaMm pacyeTa HEWTPOHHbLIX CMEKTPOB Tpu nNpor-
pamMMmbl - THERMOS, RIFF RAFF U GRACE - M0ABBpI/INCb MOApo6HON 3SKCMepWMBH-
TasibHOW MpOBEpPKE C WUCMNO/b30BaHMEM pe3y/ibTaTOB COOCTBEHHbLIX 3KCMNEPUMEHTOB
N NUTepaTypHbIX pe3ynbTaToB. BaxkHO/A yacTbi 3ajayunM yCcOBEPLUEHCTBOBAHWS
NMEeRLMXCSA NporpaMm SABNSIETCS COKpalleHMe BPeMeHM cuyeTa. MakcuMasibHblIi
ycnex B 3TOM OTHOWEHWW Obln JOCTUTHYT MNPU COKpaLEHWM BPEMEHW cuyeTa uvalle
BCETr0 MCMNOMb3yEMOI MNpPOrpamMMbl sisyphus , MNPUMEHSEMONA ANA pacyeTa KpUTUu-
HOCTKW. I3 HOBEeMWwWnx nporpaMm 3aKOHYeHbl NporpamMma ram, BbIMOMHANOLWAA pac-
yeT CTepXHeW pPerynnupoBkKuM, K nporpaMMa rjgz, palalowas ypaBHEHMUS MpPOCT-
paHCTBEHHOro 3amMef/ieHnsa, XOTA 3JKCNepuMeHTaslbHass NpoBepkKa 3TUX nporpaMm
He 3akoHYyeHa. [MpuMmeHsAs KoMIMAAUMK 3QPEKTUBHBIX MOMEPEYHbIX CEeYEeHWUi, Mo-
NyYyeHHbIX oT MAIFAT3, Mbl MOAEPHM3UPOBa/IN GUBNAMNOTEKY TPYNMNOBbIX MOCTOSHHbIX,
HeobxoguMyK A1 MCNONb30BaHMA BblleykasaHHbIX MporpaMm. W, HakoHey, cre-
AyeT OTMeTUTb, YTO Hamu 6Oblla HayaTa paspaboTka cuUCTEMbl pacyeTa 6uonoru-
YeCKOl 3aWuTbl peakTopoB. B kauecTBe pe3ynbTaTa MPUMEHEHWS peakTopHodun-
31M4YeCcKo Modenv npuBeAeM pacuyeTbl Ans yyebHOro peaktopa BbypganewTckoro
MoNNTEXHNYECKOTO MHCTUTYTa W pacyeTbl, Heobxoaumble A AOKYMeHTauuu
6e3onacHoCTM peakTopa zr-& Ha puc. 2 nokasaHbl U3MEPEHHOE W pacyeTHoe
pacnpegeneHnss HEMTPOHHOIO NOTOKa B peakTope.PacyeTHas M M3MepeHHas
KpUBbIE XOPOLUO cOorsiacylTcs, HEecMOTpsA Ha OTHOCUTEJIbHO C/OXHYH reoMeTpuio
peakTopa.

MporpaMmva rfsp paspaboTaHa Ans onpefeneHnss HEMTPOHHbIX Chek-
TpOB. HeNTpoHHbIi CNeKTp Ha MecTe akTuBaluuuM BOCCTaHaB/IMBaeTCs MO M3Me-
pPEHVsIM PaAuoaKTMBHOCTU (DO, aKTMBUPOBAHHbLIX B [AHHOW TOUKe peakTopa.
MeToa onpaBgan ceb6ss BO Bcell 06nacTu 3HEpPrum, 3a UCKIOUYEHWEM pe30HaHC-
Holi o6nactn (I 3B-1 K3B), r4e TOYHOCTb MasioyaoBreTBopuTenbHa. Llensio
JanbHeWWnx uccnefoBaHnii SIBNSieTCA 3anosiHEHMEe 3Toro npobena.
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—-—— RSV1 computation
-—-—- RSV1 corrected computation
e measurement by foilactivation

Puc. 2
ConocTtaBneHne U3MEPEHHOTO W pacyeTHOro NoTokKa y4yebHOro peakrtopa
bypanewtckoro MonanTeXHUYECKOTo MHCTUTYTA.

B 06nactM KMHETWKM PeakToOpoB M3yyasics MeToj onpefeneHus nop-
KPUTUYHOW peakTUBHOCTM C MOMOLULH0 MMMYMbCHOTO WMCTOYHUKA HENTPOHOB.
HaligeH HOBbI TeopeTuyeckuii NMoaxof K O6LenpuHATbLIM MeTogam [o3aHu 1
LLlécTpaHAa,n BbIsIB/IEHbI MX HEKOTOPble Ma/lOU3BECTHbIE MPUHUMAMASIbHbIE MPO6-
nembl. [N KONUYECTBEHHOTO UCCNEeAOBaHUA 3TUX 3phekToB BLINOSHAMINCL YKC-
JIeHHble pacyeTbl C MOMOLLUpH0 BPEMEHHO-MPOCTPAHCTBEHHOW MnporpamMmmbl Audidoy3umn
WIGLE. By passuTbl 6onee TpydoeMkne MeToda, CBOOOAHblE OT  He-
[OCTATKOB MpeAblaylinx. DKCNepumeHTanlbHas MpOBepKa BbIBOAOB, CAEMaHHbIX
TeopeTU4eckMM MyTeEM WM C MOMOLLBK YMC/IEHHbIX pacyeToB, MPOBOAWUTCS Ha
KpUTCOOpKE ZR-4» M3006pPaXEHHON Ha puc. 3.

Jo cux nop nog KMHETMKOW peakTopa nogpasymMeBann T.H. "BbIHYX-
[OEHHYl0 KUHEeTUKy",T.e. TOT C/yuyai, Korga cTauuoHapHblii pexuM peaktopa
npepbIBaeTCs U peakTop BbiHyXAeH pa6oTaTb B pexume, 3aBUCSLLEM OT Bpeme-
HU. W3mepsia 3Ty BPEMEHHYD 3aBUCUMOCTb, MOJlyYyaem onpefenieHHble napameTpsbl
cuctembl. OpHako, (OIyKTyaunsi HEeMTPOHHOW NIOTHOCTU SIBNSIETCS COGCTBEHHbIM,
HEBbIHY)XAEHHLIM KMHETUYECKMM SIBMIEHWEM B peakTope W XapakTepusyeT ero



TaK Xe XOpOoLlO, KaK W BbIHYXAEHHbIE,
3aBuCSILIME OT BPEMEHU COCTOSHUS.

NTakK, aKcnepMMeHTaslbHOe W3yyeHue

hnykTyaunii  nossonseT onpeaenuTb

XapakTepHble napameTpbl  CUCTEMbI

6e3 HapylleHUs CTalMOHApOoro pPexu-

Ma peaktopa. lccregoBaHue LyMOB

peaktopa umMeeT 6o/bluve TpaauLun

B Hawem MHCTUTYyTe. [ocne nepepbl-

Ba B HECKO/MbKO fleT CcHoBa Gbln

cAenaHbl KpynHble wary B 3TOM Han-

paBfieHuUn, npuuyem  Ha 9TOoT pas

M3yyasnucb LUyMbl  SHEPreTUYecKux

peakTopoB, Toraa kak B npeablayume

rofbl WccnefoBaHWsl LWYMOB OrpaHu-

yMBanUCb TOJIbKO PEakTopoM Hyse-

BOI MOLUHOCTU. bBbUM  paccMOTpeHbl

TeopeTnyeckme BOMPOChl PAYKTyaLu-

OHHbIX SIB/IEHUiA, BO3HMKAIOLWMX BClef- Puc. 3
CTBME  MexaHU4yeckux KonebaHuii,
BbI3BaHHbIX TYP6Y/NEHTHLIM TeuYeHNeM
oxnaxgatoleli XMAKOCTU. YCOoBepLUeH-
CTBOBa/slaCb TEXHUKA M3MEPEHUs LUYMOBbIX CMEKTPOB. Puc. 4 unsobpaxaeT LUyMO-
Bblli CNeKTP, M3MepeHHbli C MOMOLLLI0 YCOBEpLUEHCTBOBAHHON annapaTypbl.

KpuTuueckas c6opka zr-4

Puc. 4
TUNUYHBIA LIYMOBbLIA CNEKTp peakTopa BBPC
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TEPMOTMAPABNNYECKNE WCCNELOBAHNA
Nn.M. Kosau, /1. MapoTtu, O.N. Mata, /1. Cabapgow, W. ToT, A. Tepek, M. BuHpbepr

[ns co3gaHna BEHrepckol aToOMHOW 31eKTpocTaHuum n 6e30nacHoi,
SKOHOMHOI 3KchyaTauuu peaktopa TpebyeTcs Halmume COOTBETCTBYHLLEN OTe-
4YeCcTBEHHOW Hay4Holl 6a3bl. Hauatble B 1969 r. TepmorugpasBnnyeckue uccne-
[OBaHNS peakTopoB Tuna BB3IP aBnswTcs yacTblo 3To nporpammbl. Cpegy Ha-
MEUEHHbIX Leseid mporpammbl OTMETVM Criedylolme: pasBuTue Teopuu TepMorug-
paBnuKM npexae BCero Aas fydlero NOHWMaHWSA SABMEHUS ABYX(has3HblX TeuyeHui
N KPUTUYECKMX TennoBbIX MOTOKOB; MOAENUPOBaHWe peakTopa C MOMOLLb Bbk
YNC/IUTENBHON  MalUMHbl, NpU  OCOG60M BHMMaHWWM K Npobneme  akcnayatauuu
aTOMHOM 3/1EKTPOCTaHLUMN; 3KCMEPUMEHTa/IbHOE UCCnefoBaHMe 30Hbl peakTopa.

Haunbonee BaxHOI yacTblo paboTbl 1971 roga SABMIOCH COOPYXEHUe
Heo6XoAMMON 3KCMepuMeHTaIbHOW yCTaHOBKW. Pa3paboTaHa cOBpeMeHHas cu-
CTemMa HaKoM/eHUs [aHHbIX K YCTaHOBKE C MOLWHOCTbI0 2 MBT M C AaB/ieHUEM
160 aTtn, nossonswwWwan obpabaTbiBaTb pe3y/bTaTbl U3MEPEHUS C MOMOLUB0 Bbk
YNCNUTENBbHOW MaLLWHBI.

MpoBedeHa noaroToBuTenbHan padoTa A/1A NOMYYEHMS [aHHbIX, He-
06X0AUMBIX [N pacyeTa MeXaHUYecKUx W TUAPaB/IMUYECKMX MapaMeTpoB U3Me-
PUTE/bHbIX YYaCTKOB CTEPXHEBbLIX MYYKOB.

MpumeHas pgaHHble no BB3P-440, npoBepeHa cepust "4YnC/IE€HHbIX"
3KCNEPUMEHTOB A/19 MPOBEPKU MOAENMPOBaHUA peakTopa C MOMOLWBH BbIYUCN-
TeNbHOI MalHbl. Pe3ynbTaTbl pacyeToOB W peasibHble 3Ha4YeHus napameTpoB
aTOMHOI 3N1eKTPOoCTaHLMN CcOoBMajaldT C TOYHOCTbK, Tpebyemoil Kak npu KOH-
CTPyMpOBaHMK, TakK W 3Kcnayartauuu.

VWCCNELOBAHUNA MO ABTOMATU3ALWN PEAKTOPOB
N. Bonnok, A. Wanpgop, 3. 3o060p

WccnegoBaHusi no aBToMaTM3alWMM pPeakTopoB, GasvpylolMecss Ha Bbl-
UMCAUTENbHBIX MallvHax, NPOU3BOAVMBIX B MHCTUTYTE, WMET Lefblo npu-
MeHeHne 2BM ANna pelleHus 3adad ynpaBneHus M 3awmtbl. OCHOBHOW Lenblo, no-
CTaB/IEHHOI nepepg, rPynnoi, sIBNsSieTCS M3ydyeHue BO3MOXHOCTel o6ecrnevyeHus
6e3onacHoii paboTbl peakTopa WM aTOMHOI 2MEeKTPOCTAaHLUMKU B LUMPOKOM Auana-
30HEe PEeXMMOB 3JKcnayaTauuu. s OOCTMXKEHMS MOCTaBfIEHHOW Uenu Hadarta
paspaboTka MeTo4oB M anropuTMOB, HanpassioWMX Pa6oTy BblUMCAUTESIBHON
MallHbl Ha pelleHne NpPo6/ieM, BO3HMKAOWMX NPU HOPMasIbHOM WM MOYTU HOp-



137

Ma/IbHOM pexvMe peakTopa,Takum o06pa3om, 4YTOObl MpU HOPMaslbHOM pexvme ZBVI
6bl1la 3aHATa ONTMMa/IbHBIM YMpaB/fieHNEM, a MpyY OTKIOHEHWM OT HOPMAasIbHOrO
pexvmMa ycTaHoBua 6bl NPUUUHY BO3MYLLEHWUS W BKIOYWIA anropuTMbl,AONYCKaO-
e 3KcnayaTauuio peakTopa B npefesax AONYLWEHHON MOLWHOCTW, YAOB/ET-
BOpsitOLLE TpeboBaHMsAM 6e3onacHOCTM. MaTemaTuyeckue MoAenu, MpUMEHsIEMbIe
npu paspaboTke airopupMoB, YUMTbIBAIOT peasibHble TEXHOMOTMYECKNe orpaHu-
YEHVSI M pEeLlaloT YMNpPOLLEHHbIE, B3aMMOCBSI3aHHbIE YaCTHble MNPOGMEMBI, KOTOPbIE
COBMECTHO obecneunBaloT ObICTPbIi M HaOEXHbIA KOHTPO/Ib aTOMHON 3MeKTpo-
cTaHuum.

CnoXHOCTb M NOTeHuuanbHass 0NacHOCTb 3JKcnjyaTauuum aTtOMHOW 3nek-
TpoCTaHuum TpebyeT IKCNepuMMeEHTasIbHOW NPOBEpPKU anropugMoB ynpasBieHUs.
[na peweHua aToil 3agaunm 6blia co3gaHa rmépuaHas BbluMCAUTENbHAA MalmHa
n3 kombuHaumm MEOA 80 T ( aritma, HexocnoBakusl) U tpa c¢ OMNepPaTUBHOM
namsateto 8 K (npoussoactea LMOW). [Be BblUMCUTESNbHbIE MallMHbl COEAMHATCH
C MOMOLLBI0 MPOMEXYTOYHOro YCTpPOCTBa, W3rOTOB/IEHHOINO COBMECTHO ¢ [NnaBoT-
0eqloM 3M1eKTPOHUKM 1 obecneunBaroLLero ABYXCTOPOHHIO nepefadvy WHdopMaumm
B UW(POBOM WM aHaNOroBoM npeacTtaBsieHnn. [locTpoeHnem rmbpuaHON MalmHbl
pacwmpsieTca He TO/IbKO 3KcnepuMmeHTasnbHasa 6as3a uccnefoBaHUs Mo aBToOMaTu-
3alMM peakTopoB, HO U BHeApPEHWe HOBOro 3heKkTVBHOrO MeToja rM6puAaHOL
BbIUMC/INTENIbHON TEXHUKU.

MWCCNEAOBAHVE BHYTPEHHEFO OB/IYMEHUA W OBMEHA BELLECTB
n. ®dexep, A. AHgpawwn, ®. banesHau, . CBHA3?

Mo nporpamme MUccnefoBaHWsl CUIMKO3a HaMM NPOBEAEHbI M3MeEpPeHUs
BblAEeNEeHNs] PaAN0aKTMBHOIO MEUYEeHHOro KBaplia U3 KpbICbl C MOMOLLBbIO YyBCTBU-
TEeNbHOTO CYeTuYMKa, CHMMAIOLIETO MOKas3aHWs CO BCEro Tesa XWBOTHOTO. JKcre-
PUMEHTbI TMOATBEPANAN MPUMEHUMOCTb TEXHUKU PagMoakTUBHO MeUYeHHbIX aToMoB
NS KO/IMUYECTBEHHOTO onpefenieHus BBEAEHHOro Keapua W AJisl U3yuyeHus CBA3M
Mexay 0030/ KBapua W Bbi3BaHHbLIM €10 CU/IMKO30M.

C nomMolpto TOTO e cuYeTyMka NpPOBOAMANCL PagUOTOKCUKOMOTMU-
yeckne WCCNeAoBaHWS YBENMYEHUs BPEMEeHM 6GUOJIOTMYecKoro nosaypacnaja
nof AeiAcTBMEM BHELIHEro ramma-o6/lydyeHuss B OpraHu3me KpbiCc, a Takke WC-
CNnefoBaHUsl YMEHbLUEHUS] YCBOEHUS S5Sr  OpraHu3MoM Mpyu MPUMEHEHUU HEKOTO-
PbIX WHTMBGUTOPOB.

52
Bbiv onpegeneHbl MeTabosimyeckne MoCTOsiHHbIE KOMMJIeKCA  co-dtpa
Ans kpbic. CaenaH BbIBOJ, YTO BELECTBO MPUIOAHO A4S UCCefoBaHUsi yenoBeka
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CnekTpoMeTp C XUAKUM CLUMHTWUNIATOPOM tri-carb, BBEAEHHbIi B
aKcnsyaTauyuio B 3TOM oAy, CNoco6CTBOBas WcC/efoBaHWsIM npolecca BBefe-
HUS TPUTWSI B OpraHuW3M; C €ro MoMOLb0 PerynspHo onpefensieTcs coaepxaHue
TpUTUA B Moye. CxXuUraHue MasKoB, CHSTbIX Ha 3TUX e pabounx mecTax,
YMeHblLUEHO B ABaauatb pa3 6narogaps neuke 6bICTPOro CXUraHus, cAenaHHoi
cunamu rpynnbl. [Ansi U3MEpPeHUsi aspOCOsIbHOW KOHLEHTpauuu TpuUTUA B BO3AyXe
caenaH annapat gns 3abopa npo6, KOTOPbI YCMewHo MNpUMEHSsINCS ANns onpeje-
NIeHNs1 cofepXaHus CBMHLA B ropoackoli atmocdepe. Kpome 3Toro,npuroToB/ieH
n3MepuTesbHbIi NpUBop C MOHW3AUMOHHOW KaMepoli gns onpefenieHus Konuyectsa
N SHepreTUYeckoro pacnpegeneHns 6eTa-4yacTul,, MCNYLIEHHbIX C MOBEPXHOCTU
TPUTUEBLIX MULLIEHEIA.

NYBNNKALWMA

1.

FEHER, 1., ANDRASI, A.: Computer data processing for a whole-body
counter. KFKI-Report 71-6 4

HEMTPOHHAS [JO3VMETPUS W WUCCNELOBAHWA "WHTEPKOCI10C”
X. Makpa, N. Ho6nwuurep, M.MN. Cab6o, b. Ca6o, M. 3apaHpg

B kauecTBe npogoskeHWs paboTbl, HauyaToi B MNpeaplaylwme rogbl,
GblT onpefeneH BbIXOAHON CMEKTP Pas/MUHbIX SKPAHUPOBAHHLIX WUCTOUYHWKOB Hell-
TPOHOB.B TOM uucne - paccyuTaH CNeKTp HEeWTPOHOB,BLIXOAAWMX M3 peakTopa
BBPC uepe3 a/llOMUHUEBbLIA, GEPUNSIMEBLI U XENe3Hblil 3aluTHbIE C/I0OM, a Takke
ANs cnydas MOHO3HEpPreTMUYeckMx WCTOYHUKOB HEWTPOHOB,0KPYXEHHbIX BOASIHOMN,
Mo/IMaTUNEHOBOM, GETOHHO W XefesHoil cTeHkaMu. [py MOMOLY PacCUMTaHHbIX
CMeKTPOB 6blIO OMpeAesieHo, Kakoil copT A03MMEeTpOB LieflecoobpasHo npu-
MEHATb Ha JaHHOM MecTe.

Pe3ynbTaThl pacyeToB YyKasbiBalOT Ha Lenecoo6pasHoCcTb BBeAeHWs
nepcoHaNbHbIX anbbefo A03MMEeTpPoB, paboTalolyx B 06/1acTV SHEepruu oT Tep-
Muyeckoit ao 10 k3B. Mbl NPUHSAM yyacTe B CpPaBHEHUWM [O3MMEeTpPOoB, Npu-
MEHSIeMbIX NPV HEecuyacCTHbIX C/lydasiX, opraHusoBaHHOM MATATO B Ok-Pupxe,
UTO 3HaAYMTE/IbHO CMOCOGCTBOBA/IO YCOBEPLUEHCTBOBAHMIO 3TWX A03MMETPOB.

Mpogonxanocb Ao3uMeTpuyeckoe obcregoBaHWe GUOMOTMYECKOro Ka-
HaTta 10/K peaktopa BBP-CM. B cBSA3M C aTumu paboTtamu Mol Nepewsm K 06-
paboTke [03MMETPUYECKUX [AaHHbIX C MNOMOLBH0 BbIYMCAUTENBHOW MalUMHbL  AaHHbIE,
Nnosly4eHHble MOPOroBbIMN AeTeKTopamMu, annpoKCUMUPYIOTCA pacyHeTHbIM CNeKTPOoMm
C MNOMOLLbI MporpamMmbl. M3yyanacb 3aBMCUMOCTb WHTEHCUBHOCTM [03 OT Mepe-
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CTpOI7IKI/I N BbIrOPaHUA 30HbI, Oblna n3rotosseHa ,CI,BOVIHaFI MOHN3aLlNOHHaA Kame-
pa ana n3MepeHnd MHTEHCUMBHOCTM ramma- " HEIZTpOHHbIX A03.

B pamkax nporpammbl VIHTepKocMoOca Mbl 3aHUMa/IUCh YCOBEPLLEHCTBO-
BaHWeM MNpuGopoB M pacyeTamu f[03. ChaenaH npubop Ha UHTerpasibHbIX CXemax,
oueHvBatoLMii +14 . CocTaB/ieHa Nporpamma BblYWCMEHVS [03 ramMma-nydeit, mo-
NYYEHHbIX U3 BHELUHEro WCTOYHMKA OAHOPOAHLIM W HEOAHOPOAHLIM MakeTamu Tuna
CHaiigepa. C nomoLlplo MporpaMMbl paccuuTbiBaeTcsl [030Basi Harpyska npu Me-
OVLMHCKUX OUArHOCTUYECKUX PEHTFEeHOBCKUX WCCMefoBaHUsIX.

NYBAVUKALN

1. MAKRA, S., ZARAND, P.: Construction and dosimetry of biological
irradiation facilities of light-water moderated reactors. KFKI—Report
71-74

2. KOBLINGER, L. : Two codes Tfor calculation of dose distribution in human
phantoms irradiated by external photon sources. KFKI-Report 71-12

3. MAKRA, S., BEKES, E.: Calculation of dose fractions of slow, intermediate
and fast neutrons behind different shields, as well as readings of
selected dosimeters. IAEA, Vienna, 425-433 /1971/

4. ZARAND, P., MAKRA, S., SANTHA, A.: Dosimetry for a biological
irradiation facility at a thermal reactor. Phys.Med.Biol., 167 479 /1971/

5. MAKRA, S.: Calculation of neutron dosimeter readings for different
spectra. Radiation Dosimetry Vol.2, pp. 281-289, Proc.In t.Summer School
on Rad.Prot., Cavtat, Boris Kidric Inst. Beograd /1971/

BNONOIMMYECKN -4O3MMETPUYECKUE WCCNEOLOBAHNA
N. Nab6opa

M3yyanucb remaTosiorMyeckne M3MeEHEHMWs, BO3HMKalLye nof AeicT-
BMEM JlyyeBOW Harpy3ku. Co3faH nosiyaBTOMaTUMYECKUA CUYETUUK KPOBSIHbIX Te-
neu, C MOMOLWKBIO KOTOPOTrO MCCNEeAoBanocb U3MEHeHVe 4vucna NMMAQOoLUTOB C
OBYMA siipaMu, Kak (yHKUMS OT [03bl 06/1yvyeHus. B HacTosilee Bpemsi npous-
BOAUTCA HaKOM/EeHWEe [aHHbIX, HEeOOXOAUMbIX ANS ONpefesieHNst COOTHOLLEHWS
003bl 1 BbI3BAHHOIO et adhdiekTa.

CoOTHOLLIEHWE MeXay A030i, MOrMOLWEHHOW YeoBeYeCcKUM OpraHu3MoM,
N cogepXaHvem hepMeHTa LienoYHoMeTaiMyeckoro diocgara /1eiikouuToB OfHO-
3HAYHO YyKa3blBaeT Ha YMEHbLUEHVWE aKTUBHOCTWU (depMeHTa noj AeicTBUEM Ma-
NbIX, HO PerynsipHo nocTynawwmx, A03.
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PA3BUTVE TEXH/KA

OKCIMNYATALNA PEAKTOPA

Banor, P. Uwuko, /. ®paHkn, T. ®wowrtsw, J1. Toga, 3. XoHTu, W. XopaHnu,

Myukaun, A. Hawmert, [. Nannaru, M. ToT, /1. BapkoHu, . Busgouw

B TeuyeHne roga peaktop BBP-CM npopa6otan 3396 uyacoB npu cpeg-
Hell TensoBoli MOLWHOCTN 4 MBT.

3a aTOT nepuopg npomsseneHo okono 1000 o6nyyeHwidi B KonmM4vecTBe
90.000 o6paseu-yacos.

Fopu3oHTanbHble KaHanbl (Ny4YKM HEWTPOHOB), chyxawwe AnA TBepao-
Te/NbHbIX, AAEPHOMU3NYECKUX N BUOOTMYECKUX UCCNefOoBaHWUi, NO3BOMNAN MNPO-
BECTU 3KCNEPMMEHTbl C 06wym BpemeHem B 10.000 uacos.

B kaHanax, CHaGXeHHbIX MHEBMAaTUYECKOI MOYTON, 4YMCNO O06/yYEeHUN
pocturno 2000. B 3aTux KaHanax BbIMNOAHAKTCA 06/yvyeHuss ob6pas3uoB AN aKTu-
BALMOHHOIO aHasnusa.

MoMMMO BBIMOJSTHEHUST 3a4ay 3KcnayaTauuy U yxoda 3a peakTopom rpe
BOAW/IUCb W Hay4HO-UccnefoBaTenbckue pa6oThl, U PaboTbl MO MOAEPHU3ALUN.

Bbuin BbINOSIHEHbI CNeaylolye 3KCMNepUuMEHTHI:

- uvccnefoBaHWe NPUYUH BO3HWMKHOBEHUSI HeucnpaBHocTelt TB3J1-0B;

- MccnefoBaHWe TexXHOMOTMYeckoro Lyma peakTtopa;

- onpegeneHvie npefena BblAEPKKM ONTUYECKUX BOJIOKOH MPU ramma-o6/yYeHuu;

- onpefeneHve MPOYHOCTM O6/yUYeHHbIX CTafibHbIX 06PAasLOB Ha W3/10M;

- MPUCTYNUAM K PEKOHCTPYKLUM yCTapeBLUEro BTOPUYHOIO OX/IKAAIOWETO KOHTY
pa peakTopa.

BbUl0 MPUHATO yyacTue B 3aBepLUeHWM MOHTaXa aTOMHOTO peaktopa
ByganewTckoro MoMTEXHUYECKOTOo MHCTUTYTa, rAe NPoBeAeHbl HEeoGXoAuMble
UCMbITaHUSl, U peakTop BBEAEH B 3KCMyaTauyuio MO Has3HayeHuto. MoHTaxHble
paboTbl Ha MecTe Hauyanacb | cpeBpana cero roga.

C,ana B 3KCcniiyatayunr U cucrtemMa NMHEBMATUYECKO MNOYTbl  aTOM-
HOro peaktopa bypanewTckoro lMONUTEXHUYECKOrO MHCTUTYTa. MoOHTaX Ha
MecCcTe Ha4yauiCA B ,qua6pe npownoro roga. [naBHble y3/1bl CUCTEMbI (LIJapOBbIe
KnanaHbl, CTapTOBble W TMMpPUEMHbIE CTaHUWW, pa3BeTBJ/IEHNA N YYaCTKU TDY6,
HaxoaAaWwnxca B aKTMBHOI 30HE peaKTopa) OblIM U3rOTOB/IEHbI TEXHUYECKUM
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FnaBoTgenoM. MoHTaxHble pa6oTbl ucnonuua OTAen aKcnayatauuuM peakTopa.
Ynpaersiolwas 3MeKTpoHMKa ToXe SBAsSeTCcA MpoAaykuuei oTtaena.

NYBNANKALINA

1. PALLAGI, D., HORANYI, S.: Power reactor noise studies using a polarity
correlator. KFKI-Report 71-31

CNY)XKBA PAOWVALIOHHON BE3OMACHOCTV W KOHTPOJIb OKPYXXAIOLLEM CPEALI

N. 9ppasisapu, N. MonHap, A. Bbonna

B uensx pasBUTUS CUCTEMbI KOHTPONS Ha TEPPUTOPUN MHCTUTYTa CO3-
AaHa kabenbHas cuctema Ans YeTbipex HOBbIX AETEKTOPOB M3MEPEHUSI YPOBHSA
pagmaumMm ramma-siydeil U HavaTa PeKOHCTPyKuuMA npubopa Ansi HenpepbiBHOMO
N3MepeHNss KOHLUEHTpauun 6eTa-ny4vyein B KaHaIM3auUUOHHbIX Bogax.Cpean opraHu-
3alMOHHbIX paboT OTMETMM BBEAEHWE CEMU W3MEHEHHbLIX MpPaBUN pagnauMoHHON
6e3onacHoCTU. K 4umcny MHCTUTYTCKUX NPUBOPOB pagnauMoHHON 6e30nacHOCTM
HaMmu Obln fo6aBMEH YeTblpeXKaHasibHbIA NIMHENHbLIA U3MepUTENb WHTEHCUBHOCTHU
N3Ny4YeHus.

NYBANKALNA

1. MOLNAR, L. :Continuous measurement of the activity concentration of

radioiodine in air. KFKI-Report 71-13

PEAKTOPHbIE S/IEKTPOHHBIE TMPUBOPLI

O. MBccuHr, [. Ko3maHH

B aToil 06/1acTM AOCTUTHYTHI Crleaylolme pesynbTaTbl:

Co3faHbl COBPEMEHHbIE U HafeXHble 3/1eMeHTbl UMMY/IbCHOIO U3Mepu-
TeNbHOro kaHasna (nNpegycunuteny, OfHOKaHaslbHble aHaIn3aTopbl, U3MepuTesin
cpefHero uyucna MMnynbLcos U T.4.). PeweHa npobnema 6/10K0OB BbICOKOBO/bT-
HOro nNuUTaHWs Cc pa3paboTkoil 6/10koB Ha 3,5 kB M 2x1000 B.
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MPUBOPBLI TMOCTOAHHOIO TOHA

A. HoawmaHH, [. Womoan

PaspabotaH npubop "Lin-Log picoammeter" , YAOBETBOPSAIOWMNIA BCEM
TpeboBaHMsAM peakTOPHOW TexHuKn. Mpubop "Femtoammeter"

- OQVMH U3 NyHwmX
B Mupe cpeau npubopoB nofobHoro HasHayeHus (puc. 5).

Ero uyscTBUTENb-

Puc. 5

demTOamnepmeTp, paspaboTaHHblii B Otgene asBToMa-
TM3aumMm M3MepeHuii.

HOCTb: HO~15 a, cTabuUNbHOCTb TOYKU HYNA:
nosBnsieTcs U B aHanorosoli dopve (+1 B, -1
TTL. [Mockonbky npubop “"Femtoammeter”

0,5%/Hepens, Ha BbIXxode curHan
B) M B KOAE bcd Ha YPOBHSAX
OAWHaAKOBO XOpOLIO MPUMEHUM N B
FnaBotgaene (Hanpumep, AO3UMETPUS, WUCCrefoBaHWe NPOAYKTOB AeNeHus) u
BHE ero, nfaHupyeTcs nepegada npubopa B cepuitHoe NpPou3BOACTBO.

W3MEPUTE/IbHBIE CUCTEMbl MO PEAHTOPHOW ®U3VKE
0. MeccuHr

YcrnelwHo 3akoH4Yuach cfada B aKchsyaTauuio UMMY/NbCHOTO kKaHana y-
yeGHOro peaktopa BMW.PaspaGoTaHa M YyacTMuyHA W3rOTOB/MEHA WU3MEpUTEsbHas
cucTemMa zr-6, COCTOsILAS W3 CUCTEMbI IKCM/yaTaUMOHHBLIX WMMY/bCHLIX KaHasIoB
M KaHanoB MOCTOSIHHOTO ToKa. B pamkax COBETCKO-BEHTepCKOro COTPYyAHUYecT-

Ba B [y6He BBefeH B aKcnayatauutio 40-kaHas/bHbIA MMMY/bCHbIA KaHan, CKOH-
CTPYMPOBaHHbIA Hamu.



143

CTOXACTUYECKME METOAbl M3MEPEHWUA

0.

HoamaHH, [I. MannunoHunc, ®. CnaBuk

Hawa peatensHocTb no paspaboTke NpPUOGOPOB M M3MEpPUTESIbHbIX MeTOo-
[OB CTOXacTU4YecKoro AelicTBUSA, KOTOPYH Mbl MPOBOAUM B pamMKax O4YeHb BbIrOA-
HOrO Af19 MHCTUTYTa KOHTpakTa ¢ MAIATS, 6bina ycnewHoih n B 1971 ropy.
PaspaboTtaH HOBbIi METOA, MArHUTHOW HEWTPOHHON AMdIpakumu, WCMNONb3YHLWWIA
CTOXacTMUeCcKyt CMUHOBYKD MoAynsumio. PaspaboTaH MeTon pasfeneHns ynpyroro
N Heynpyroro paccesiHus HeNTPOHOB CHayana C NPUMMEHEHMEM KracCu4ecKoro-
-CTOXacTUyeckoro, BNOCNeACTBUM [ABOWHOIO CTOXacTUYeCcKOro npepbiBaTens.
MpennoxeH HOBbIA MeTOA,MO3BONSALWMIA NPOBOAUTL U3MEPEHUS C MOMOLLUp CTOoXa-
CTMYeCKoro npepbiBaTens Ha AYy6GHUHCKOM MMMNY/IbCHOM peakTope. [10CKO/bKy
NPUCYTCTBME WHTEHCUBHbLIX MUKOB B CNEKTpe, MOJlyYeHHOM C MOMOLLLI0 CTaTUCTU-
4yeckoro MeToda BpeMeHu noJseTta, yxyAwaeT TOYHOCTb M3MEpPEHMs, Hamu paspa-
60TaH MeToA punbTpauuy cnekTpa.

HoBblii MeTo, npeAHasHauYeHHbIM AN UCCefoBaHUs CTalMOHAPHOCTM
CTOXacTUYECKUX MPOLLECCOB C MOMOLLUBI0 BbIUMC/NTELHON MallMHbl B PEXMME
"OH-NaiH”, HaxoAWTCS MoKa B CTaguu pa3paboTku. ITOT Tak HasbiBaeMblii Ae-
TekTop KonmoropoBa-CMUpHOBa M03BOJISIET 3a KOPOTKOE BPEMSI MoslyyaTb WHGOP-
MaLMio 0 HEKOTOPbIX M3MEHEHUSIX Ucc/legyemoro npouecca. Oxugaercs, uTo
3Ty METOAWKY YCMEeWHO MOXHO 6yaeT NpUMEHUTb Kak Ao6GaBoyHOe CpefcTBO MH-
OVKauun onpefenieHHbIX aBapuiiHbiX TeHAeHUWid peaktopa.

NYBANKALINA

PELLIONISZ, P.: Statistical chopper method for separation of elastic
and inelastic scattered neutrons in time of flight experiments. Nuclear
Instrum. Methods, 92% 125 /1971/

PELLIONISZ, P.: A new equipment for measuring stochastic processes:
statistical analyzer. KFKI-Report 71-42

PELLIONISZ, P.: Double statistical chopper for the elimination of
inelastic scattered neutrons in time of flight experiments.
Atomkernenergie /ATKE/ Bd. 17 /1971/ Lfg.4

KROO, N., PELLIONISZ, P.: Correlation technique at pulsed neutron
sources. KFKI-Report 71-45
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JAHHBE

KOH®EPEHLINA

CoBelllaHve crneuuasMcToB No paspaboTke pa3BepHYTOlM Mporpammbl MCCef0BaHUi
Ha KpuTuyeckoli cbopke Tuna BB3IP. bypanewrt, 17-23 aBrycta 1971 r.

ANVTENBbHBLIE 3ArPAHVMYHBLIE KOMAHAWPOBKW

MAIMAA oA, Ay6Ha, CCCP 2 ropa
LmoHme VHCTUTYT uM. JlaHXBeHa, 1,5 roga
peHo6b, PpaHums
B. CUTETU Centro di Studi Nucleari | rog,

della Casaccia, WTanus

n. TYPU Danish Atomic Energy Commission | roa
Risd Research Establishment,
JaHuna

A. BAJIKO Danish Atomic Energy Commission | roa
Ris$ Research Establishment
JaHua

1. BEPTELU Kernforschungszentrum, | rog

Karlsruhe , ©®Plr

¢

BUrALLIA Kernforschungsanlage | roa
Julich , ®Pr

MHOCTPAHHbLIN  CTAXEP

Caepn J/IBBAKNI OAP 3 roga

NEKUWMW, MNPOYNTAHHbLIE WMHOCTPAHHBLIMA TOCTAMU
Dr. Gabriele TESTA /Centro di Studi Nucleari della Casaccia, WTtanwunal:
nepCHeKTVIBHbIe nnaHbl N COBPEMEHHOE TM0JI0XEHNE NUTaNbSHCKOWN nporpamMmmbl
Nno aTtomHOl Heprmnn.
Dr. Padi GRILLO /Centro di Studi Nucleari della Casaccia, WUTtanwnsal:
ViccnepoBaHns no ycoBeplUueHCTBOBaHWio TB3J/1-0B U no Tepmorugpasnuke
peakTopoB B paMKax I'II'IyTOHI/IeBOVI nporpamMmbl cnen .
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Christian REICHE /Zentralinstitut fur Kernforschung, Rossendorf, T[P/:
METO,qu N nporpamMmMmbl pacyeTta peaKkTopoB.
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MMABHbIN OTAOE/T D/IEKTPOHUKA

lNaBHbIi OTAEN 3/1eKTPOHWKU SIBASIETCA OOHUM U3 nep-
BbIX OTAENOB WHCTUTYTa. [NaBHas 3afjadya oTaena - obecneuyeHue
(pM3NYECKMX IKCMIEPUMEHTOB HEOOXOAVMbIMU C/IOKHBIMU 3/TEKTPOHHbI-
MU yCTpOicTBaMU. ECTECTBEHHO, YTO A7l AOCTMXKEHMS MOoCTaB/EeH-
HOIi LLeNn,MOMUMO KOHCTPYMPOBAHUS HOBLIX MOAeneii, Heo6xoanMo
GbUI0 M UX MasiocepuiiHoe NpPou3BOACTBO. [103TOMY NPOW3BOACTBEH-
Hble MacTepckue BCerga VWMenu TecHblli KOHTakT C oTAenamu, Bbk
MOHSIOWYMM  UCCNefoBaTeNbCKylo paboTy.

OThenbHble nepuodbl uctopum NaBoThena Jsydlle BCero
XapaktepusylTcsa Temu npubopamy unm cemeincrtsamum npubOpPOBKO -
Topble OblnM co3faHbl B HeM. B 1950-x rogax Ha nepBoM MnaHe
CTOSANN sfepHble Npubopbl: YCUNUTENU, AUCKPUMUHATOPbLI, CYeT-
UiKM M T.4,. YacTb 3TMX NpuBOPOB cTana BbiNyckaTb Brocaen-
CTBMM OTEYECTBEHHAs MPOMbILLNEHHOCTL. BTOpoli neprog MOXHO
MMEHOBATb NEpPMOAOM aHaan3aTtopoB. o MHUUMaTUBE (IU3UKOB-
-ilepPLWMKOB Ha4yanoCb MPOEKTMPOBAHUE MHOTOKaHa/IbHbIX aHanu3a-
TopoB. [lepBbli aHanm3aTtop paboTan el Ha 3NEKTPOHHbIX namnax,
HO B CKOPOM BpEMEHW YXe MOSIBU/IMCb TPaH3UCTOPHbIE aHanu3aTopbl
C YBENMYEHHbIM 4uC/IOM KaHasnoB. CepuiiHbii BbIMYCK aHasn3aTtopoBs
3acTtaBun [NaBHbIA OTAEN 3/1IEKTPOHUKU pellaTb MHOFOYUC/IEHHbIE
TexHosornyeckne npobseMbl, HayYMTbCSH COCTaB/ISATb AOKYMEHTa-
o NpubopoB M T.4. B kauyecTBe 60MbLIOTO AOCTUXEHMUS, MOMUMO
OT/INYHbIX TEXHUYECKMX MOoKa3laTesieli aHa/M3aToOpPOB, HYXHO OTMe-
TUTb WX MPUFOAHOCTb /11 BbIMOSIHEHUS MHOTUX CNeLnasnbHbIX
QYyHKUMIA  (Hanpumep, WM3MepeHne pas/iMyHbiX CUrHasoB B 6Guonoru-
yecknx uccnepoBaHusix). Bo BTopoi nonosuHe 1960-x rogos
6bUI0 BbINyLLEHO MpYMepHO 200 aHanM3aTtopoB, GOMBLLUMHCTBO KOTO-
pbiX BBEAEHO B 3KCMyaTauuio B 3apyBGexHbIX U 0TEeUYEeCTBEHHbIX
nccnefoBatelbCKUX UHCTUTYTax.

Ha cmeHy nepuofy aHanM3aTopoB Mpulles nepuof paspa-
60TKM cucTem 06paboTkM fAaHHbIX. B TeueHne aToro nepuoga
BCTYNU/MIO B CTPOW HECKO/IbKO W3MepUTESbHbIX LLeHTPOB. M3mepu-
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TeflbHbIi LEHTP peakTopa UeHTpain3lyeT WU3MEepeHust Mo YeTbIpem
KaHaslaM 1 MO3BO/ISIET MPOBOAMTL WCC/IEA0BaHUS C MOMOLbLID METO-
[OB aMnuTYAHOTO aHanmM3a WM U3MEpPEHUsI BPeEMEHW nonerta,npu-
YeM nocnefHUn MeTof MOXeT ObiTb MPMMEHEH B KOMOMHAUMU C KOp-
PEeNAUNOHHON TeXHUKON. OTAeNbHbli U3MEPUTENbHbIA LEHTP CNYXUT
ONA peLleHus MHOrornapamMeTpoBbiIX 3ajay HeWTPOHHOM CNeKTPOCKOo-
nun. O6paboTKa [aHHbIX, MOJIyYEHHbIX Pa3HbIMU CMEKTPOCKOMMU-
YyeckMMM MeToaMu, NPOU3BOAUTCS B WU3MEPUTESIbHOM LIEeHTpe
Otgena cdum3vkn TBEpAoro Tena (Hanpumep, MeccbayapoBckue,
AMP-cnekTpbl U cnekTpbl Macc-crnekTporpadga). B nsmeputensHom
LEHTpe ycKopuTens BeAeTCcs HakonieHve M obpaboTka aMnauTyn-
HbIX CNEKTPOB W YI/I0BbIX pacrnpefeneHnii npoaykToB SiAepHbIX
peakuuii. Bce usaMepuTesibHble LEHTpbI CrpynnMpoBaHbl BOKPYT Bbk
YNC/IUTENIBHOTO LEHTpa, C KOTOPbIM B MPUHLMNE BO3MOXHO ycCTa-
HOBNEHME CBSA3M Yepe3 nepegavy [AaHHbIX N0 Tese)OHHON NUHUN.
Bcs cucteMa CBSI3M ONMpaeTcs Ha CUCTEMY nepefadn LaHHbIX,
CKOHCTPYMpPOBaHHy B [NaBHOM OTAene 31EKTPOHUKN.

BaxHbIM 3BEHOM CUCTeMbl 06paboTKM AaHHbIX SABASETCS
YHMBEpCa/lbHas Masian BblYUCAWTENIbHAS MallMHa Tuna'rtpa” , KO-
Topasi ¢ Hayana 1969 roga BbINyckaeTcs B HEGOMbLIUX Cepusix
AN UHCTUTYTCKUX, OTEYECTBEHHbIX M 3KCMOPTHbLIX Lenei. MawmHa
MOXeT ynpaBfsiTb (DU3NYECKUMU IKCMEePUMEHTAMU, HAKOMAATb AaH-
Hble, a Takke pa6oTaTb B PEXUME YHVUBEPCASIbHOW BbIUMCANUTESb-
HO/ MalMHbl. MawwHa 061a4aeT BbICOKOW HaAEXHOCTbIO U OuYeHb
pasBUTOW CUCTEMOW MaTemMaTUyeckoro obGecreyeHus.

FnaBoTAeNn 3NEeKTPOHUKM, MOMUMO peLleHus 3anad,
HOCALUMX XapakTep uUccnefoBaHUA WM YCOBEPLUEHCTBOBaHUA 3Kcne-
pYMEHTa/IbHOW 6a3bl MHCTUTYTA, MPUHMMAaEeT 3akasdbl U CO CTOPOHBI
BHELWHMX MpM. BbINONMHEHMe Takux 3aka30B TECHO CBSI3aHO C
N1aHOM pPa3BUTUS OTEYECTBEHHOW TEXHWKU BbIYUC/IUTENbHbIX MalliH
N umdpoBoii 06paboTKN AaHHbIX.
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PE3Y/IbTATbI

PA3PABOTKA MAYX BbIYANCIUTE/IbHLIX MALLVH

T.
n.
T.

lepreii, 9. bapguHcHu, K. LOapaun, A. bBorgaHb, E. Pe, ®. BaHku, W. PeHn,
Kapaagw, A. WaaHwn, 3. Hwupait, E. Hopeuun, 3. Baw, K. Kouuw, A. Xopsar,
lep6e, K. KoBau, #A. Powrta, M. XeHeiti, N1. bygpaun, K. D6epreHun

Mo aTuM Temam pa6oTa BedeTcsl B ABYX HanpasrieHusx. [lepBoe Ka-
caeTcsl MablX BblUAC/UTENbHLIX MAlMH TUMA tpa-iooi, BbIMYCKAIOWMXCA B He-
60/MbLIMX cepusix. BHauyane aTa MalmHa BbiMycKanacb B BapuaHTe BTOPOTo MOKO-
NeHns, T.e. Ha TpaH3ucTopax, a B TeKylem rofdy nosiBuics BapuaHT 3Toii
MallMHbl TPETbEero MOKOoMeHUsl, paboTalolleil Ha WHTerpasibHbIX cxemax. JTo npu-
BE/0 K YMEHbLLEHNO ra6apuToB M Cce6ecTOMMOCTU MallvHbl M B TO e Bpems
K YBENMYEHUID HafeXHOCTW W ObICTPOThbI AeicTBUS. [1s BbiMycka MallMHbl HEo6-
X04MMO 6blUI0 PEwUTb MHOFOUUC/IEHHbIE TEXHOMOrMYeckme npob/emsl.

HayuyHble COTPYAHWKM BbIMOSHAKOT TaKXe KOHCTPYKTOPCKYH paboTy Mo
BbIYMCNNTE/IbHOW MallMHe HOBOFO TWNa “tpa-70", KoTopasi 6ygeT masnoii 6bl
CTpOAENCTBYIOLLEN MalUMHOM C OYeHb 3PEKTMBHOW CUCTEMOI KOMaHA. B 3aTom
rogy 6bum paspaboTaHbl OCHOBHblE MPUHLMMbI KOHCTPYKUMW U Ha4vanucb paboTbl
no opraHuMsauuMy BHYTPEHHEN CTPYKTYpbl MalluHbl. 3Ta MHOFOCTOPOHHSSA paboTa
oxBaTblBaeT TEOpPETUYEeCKOE W3yYeHMEe MalMH U CUCTEM, MX MaTemaTuyeckoro
onucaHus, BOMPOCbl BHELIHWX YCTPOWCTB W pa3paboTKy BHYTPEHHeil opraHusa-
UMM MalMH B TECHOM CBSA3M C MaTeMaTuM4ecKkMM o6ecrneyeHueMm.

NYBNNKALNN

a A W N P

FOKAL 1971 Manual /KFKI ed./

SLANG-2 Manual /KFKI ed./

SIMBOLIC EDITOR Manual /KFKI ed./

FOKAL How to use its interval subroutines /KFKI ed./

GERGELY, T.: Analytical self-adjusting control system of teaching.
Autom atica, 1971. No.2, p. 21

GERGELY, T.: Probability models for computer systems. Proc. of the
Symposium on Comp, and Aut. ed. by A.E. Laemmel, Polytechnic Press,
New York, 1971, p. 115

GERGELY, T., YEZHOV, |.1l.: Quasi-Markovian series.Studia Scientiarum
Mathematicarum Hungarica, £, 213 /1971/

GERGELY, T., YEZHOV, 1.1., TSUKANOV, I.N .: On a mass-serving system.
Dokladi AN USSR, 33A, 963 /1971/

GERGELY, T., MEDVEDEV, V .P.: Investigation of the ergodic properties
of digital mass-service system. Theoretical Cybernetics, 1971. No. 3.
p. 98
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HAKOMNEHWE AAHHbIX, W3MEPUTENbHbLIE LEHTPbI
A. bupu, M. Bnawoscku, K. TapHau, /. Womnan, /. CaHu, I'. Pe3HUKOB,

M. Byxmwonnep, /1. Womnan, K. UurenbmaH, M. LWWaHgop

B TeueHve roga cucrtemMa UHCTUTYTCKUX WU3MEPUTESTbHbIX LLEHTPOB
npojo/mKasia paclupsATbCa: BCTYNUAM B CTPOI ABa HOBbIX LeHTpa. [lepBbil U3
HUX CNYXWUT AN MHOrornapameTpoBbIX W3MepeHWin B 0611acT HENTPOHHOW chek-
Tpockonuu, a ppyron - ANA NpoBeAeHMs U3MEepeHuli C MOMOLLBI0 PEeKOHCTPYMpo-
BaHHOro yckoputensa. OH npurogeH 6onee BCero A1 U3MEPEHWn aMnanuTyaHbIX
CNEeKTPOB W YIrNOBbIX pacnpegeneHuin. Hoeoii yepToli 060MX HOBbIX LLEHTPOB MO
CpaBHEHMIO CO CTapbiMM SiBASieTCA TO, 4TO 34ecCb, MOMAMO HakonaeHus u obpa-
60TKM [aHHbIX, NpeacTaBNsAeTcs BO3MOXHOCTb HENpepbiBHO criefuTb 3a onpeje-
NIEHHbIMM MapamMeTpamy 3KCNeprMeHTasIbHbIX YCTAaHOBOK BO BPeEMS U3MepeHus
N B c/yyae HeobXxoQUMOCTM BHOCUTb Koppekuuu. Takum obpasom MalumHa
"TPA-1001", ynpaBnsawoWAa 3KCNEPUMEHTOM, B COCTOAHWM BMeLMBATLCA B MNPO-
Lecc WM3MepeHus C Lenbi BbINOIHEHWUA 3a[aHHOM nporpamMMbl U ONTUMasibHOro
NnpoBefeHNs 3KCnepumeHTa.

HauaTa paspa6oTka cucTeMbl nepudepuiiHbIX YCTPONUCTB "real-tim e "
K MallMHam TPeTbero MOKOJIeHWsl, COBMECTUMbIX C CUCTEMOWM "camac®, uro 03-

Pwnc. |
Mi3mMepuTenbHbI LEHTP NpU peakTope
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HayaeT HOBOe Hanpas/ieHune Tew. B 6/10KOB 3TOW CUCTEMbI I'IpOCTeVILLIVIM o6pa—
30M MOXHO 6y,qu COCTaB/1ATb CUCTEMbl A1 HaKoneHua fOaHHbIX UM ynpasrie-
HUA 1o6bIMN npoueccamwu.

NYBAVNKALNN

PE3SHVKOB, I'., TAPHA{A, K.: BbICTpOAENCTBYIOWMIA aHaNoroBo-unugpoBoin npeod-
pasoBaTeslb C BbICOKOW paspellatoLleli cnocobHOCTbIo. [Mpubopbl M TEXHMKA
akcnepumeHTta No2, 1971 r.

TARNAY, K., REZNYIKOV, G .: Simulation of analog-digital conversion by
the computer ICT 1905. Proc. of JUREMA, 1971, p. 87

TENEOBPABOTKA [JAHHbIX
O. Am6poau, /.Boprep, 3. Xamsa, A. dABop, C. KeHe, T. Pasra, dA.WysaH, 3.Ber

Pa6oTa, npoBefeHHas B TeEKyLLeM
rogy, Hanpasnsfnacb Ha pa3paboTKy Heko-
TOPbLIX YCTPOWCTB W Ha NpoBeAeHue 3Kcne-
PUMEHTOB MO KOHCTPYKUUKU cucTeM. B pam-
Kax yka3aHHOW pa6oTbl MOSIBUMINCH CTbIKYIO-
ye ycTpolicTBa, NO3BOMsIOWME,C LEMbI0
nepefayn AaHHbIX,COEANHSTb MalLHbI
"TPA-1001" W "TPA/I" W 8-KaHa/TbHbIiA
MynbTUNEKCOP AN Tesiekca/TeneTaiina.

HasBaHHasi anmapaTypa M03BO-
nMna  MNoCTPOUTb UM UCMbITaTb  CO3[aHHYH
ONs AeMOHCTPALUMOHHbIX Leneid 8-kaHaslbHYIo
MUKpPOCUCTEMY pacnpefeneHns BpemMeHu. bBbr
Na BbinylleHa annapartypa nepejayn AaHHbIX
no tenedoHHOn nuHum Tna AHH 1200, pas-
paboTaHHas B MpOWYIOM rofy B COOTBETCT-
BUM ¢ EAVMHON CUCTEMOI BbIYUMCAUTENbHbIX
MawwmH C3B-a. B kauecTBe HOBOro kKkpyra
3agay 6blmM paspaboTaHbl 06Wye npouenypbl
Puc. 2 M MEeToAbl CUMYNSLMKU, HeobXoaumble ANs
Annapatypa ans nepesaun UMMUTaUMM paboTbl ceTW nepefadn AaHHbIX.
OaHHbIX N0 TenedgoHHOW fun- Ota paboTa B 60MbLUOA Mepe cnocobCcTByeT
Hin KOHCTPYMPOBAHUIO CUCTEM LMIPOBLIX BbIYMC-
NINTENbHbIX MallVH.
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MYBINKALNN

1. VEGH, E.: A simple recurrent code for time division multiplexing of
numerous telex channels. Proc. XVIIl. Rassegna Internazionale Elettronica
e Nucleare. Roma, 1971. p. 459

2. JAVOR, A., CSAkAny, A.: Some achievements in the investigation of data
transmission networks by using a flexible simultation system. Proc.
XV I1Il. Rassegna Internazionale Elettronica e Nucleare. Roma, 1971,

p. 329

CBA3b YE/MOBEK-MALUMHA
®. Baiiga, ®. Tepe, N.T. WaHpgop, P. Annap, 3. Bagoy

Lensto pa6oTel No 3Tol Teme sBAsieTcs o6ecrneuyeHne HenocpefcTBeH-
HOTO KOHTaKTa MexXdy MaluMHO/ M 4Ye/IoBEKOM, WCMOMb3YLWWM €eg.

B aToli 06nacTu nNpoBOAMTCS WCCNefoBaHWe HOBbIX METOAO0B M anna-
patypbl. B 3TOoM rogy OCHOBHble pe3yfnbTaTbhl AOCTUTHYTbI B o6nacTtu paspaborT-
KM U NPMEHEHUs Tpadpmuecknx YCTPOINCTB MpeAcTaB/eHUss AaHHbIX, NOKAKIoYae-
MbIX K Ma/biM BbIUUC/MTENbHLIM MawuHam. Co3faH 610K COrnacoBaHuUs MeXay

Punc. 3

ANchaBnTHO-LMGIPOBOE YCTPOWCTBO NPeACcTaB/ieHNa AaHHbIX (gucnsnein),
NOAK/TIOUYEHHOE K Masloii :ﬁl\/l TMNa tpavi
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Wasioil MallMHOM 1010 B U angaBUTHO- LMDPOBLIM YCTPOINCTBOM MpeacTaBeHus
JaHHbIX, VMEILYM GOMbLUIYI0 MPOMYCKHY0 CMoco6HOCTL. BMok cornacoBaHusi ocy-
WEeCTBNSIET CBSA3b C MalUMHOM uepe3 MpsMOii AO0CTyn K namsiTu. Bbiiu caenaHbl
fJanee credylolyie ycTpoicTea: 670K CorflacoBaHUsl K tpal/i , NMO3ULMOHMPYIOLLWIA
wap, angaBUTHO-LUM(POBOIA 1 (OYHKLUMOHA/bHBLI perucTp nepekniouyeHuss u Tabno
BBOAA [AaHHbIX B rpadMyeckoM npeacTaBneHun. B cBSI3W C BHeApeHVWEM nepeuu-
CNeHHbIX YCTPOCTB npoBeAeHa 6ofblias nccnepoBaTesibckasi pabota no Teopun
CMOXHBIX CUCTEM.

NYBNNKALWA

1.

TORO, F., VAIDA, F.: A simple display system utilizing TV techniques.
Proc. XVIIl. Rassegna Internazionale Elettronica e Nucleare. Roma, 1971,
p. 255

3ANOMVHAIOILME YCTPOWCTBA

3.

HwunTtpawn, 1O. KaHTop, 3. Manaii

Mo aToil Teme npexay BCEro NMPOBOAMTCH YCOBEPLUEHCTBOBaHWE nams-
TWU C NPOU3BOMLHON BbLIGOPKOM Ha heppuUTOBbIX KOMbLaxX, NPUroAHOW AN MasbiX
BblUACANTENBbHbIX MalMH U HakonuTenel AaHHbiX. 3a Tekywuid rof co3faHo 3a-
noMMHatoLLlee YCTPOMCTBO K MallMHe tpa/i C BpPEMEHEeM uukia 1,2 MKCekK, 3arno-
MVHaloLee yCcTpolicTBO no 3aka3y QMY ¢ BpemMeHeMm uUMKna | MKCek, a Takke
annapartypa 418 NpoBepKku 3anoMyHaloLyxX YCTPOMNCTB.

BHELWHWNE 3AMOMUHAIOWLME MAMHWTHBLIE YCTPOWCTBA

n.

Hesapwu, K. BeliH, . Baw, 3. LWumoH

Mepen aTO TeMoOW CTOAT crnedylolwme 3afauvn: CTbIKOBKA HakonuTenew
Ha MarHWTHOW NIeHTe C CUCTEMOWN UMPOBLIX BbIYUCAUTENbHbLIX MAlUUH, U3rOTOB-
NleHne ONTUMasIbHbIX MPOBEPOYHBLIX MPOrpaMm, OnpefenieHne MexaHU4Yeckux u
3/1eKTPUYECKMX MapaMeTpoB CTbIKYHOLMX YCTPONCTB. B 3TOM rogy rpynna npo-
Besla CTbIKOBKY WHKPEMEHTa/IbHOr0 HaKOMUTEessl Ha MarHUTHOW JIEHTE C MallMHOM
TPA-1001, Haxopslleicsa B OJHOM M3 WM3MEPUTESbHbIX LEHTPOB, C LE/blo Usyde-
HUSI BO3MOXHOCTW MPUMEHEHWUST MOAOOGHLIX 3anNOMMUHAIOWMX YCTPOWCTB Ha MarHWTHOW
NeHTe Mpu OAHOCTOPOHHElM CBA3U. B pamkax MexayHapoAHOro coTpyAHuMYecTBa
4P n O/, Oy6Ha) Benucb paboTbl MO CBA3M 60/bWON BV U tpa-icoi , &
Takke MasblX BblYACAUTE/IbHLIX MalluH, YNPaBAsOLWUX MpoueccaMmu, U MarHUTHOM
neHToON. WccnepoBanack BO3MOXHOCTb MPUMEHEHWUS] MarHWTHbIX LUCKOB.
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TEXHONOINA, BOIMNPOCbl KOHCTPYUPOBAHUA

0. BuHpep, n. Xembepu, K. Tobuaw, n. Mukynaiunk , A. XapTawu,
H. Tepe, 2. lan, B. Cabo

MpPOU3BOACTBO MasibiX BbIUACAWUTENbHBLIX MalMH U CAOXHBIX LMGIPOBLIX
YCTPONCTB B HEOGOMbLUMX CEpUAX TpebyeT Haluuus 3HauuTeNbHOW TexHosoruye-
CKOW 6asbl. B aTOM rofy 6biM M3roTOBMEHbLI MOMyaBTOMAaTUUeckuii KoHBeliep
[N HAHeCeHus1 Cnosi Meau XMMWUYECKUM MNyTeM W ONTMYECKoe YCTPOWCTBO A/
KOHTPO/IS KayecTBa OTBepCTUil. Pa3paboTaHO BbICOKOKAYECTBEHHOE XMMUYECKOoe
O/IOBSIHHOE MOKPbITUE, 3alylaollee OT KOPPOo3uu. M3 KOHCTPYKTOPCKUX MNpoGrem
Heo6Xo4MMO BblAeNMTbL pas3paboTKy MaHen ynpaeneHus Ans CUCTEMbl BU3yaslb-
HOro BOCNPOM3BEAEHMs (ZUCnaein) M MNO3MUMOHUPYHOLLEro Liapa.

LOKNALbl WHOCTPAHHBLIX TOCTEMN

g_r' LéWIS HOOTON /Atomic Energy Res., Harwell/

The application of CAMAC modules in data collection.

R. KITAI /Me Master University, Hamilton, Canada/

Electronic research and development at Me Master University.

H.R. LEHMANN /VEB Narva Combinat, Berlin/

Management of an industrial combine.

O.K. HE®EOEB /06beAWHEHHbIA MHCTUTYT SAEPHbIX MccnepoBaHuin, [y6Ha/
E.B. LAPAIIOBA

Bo3mOXHOCTU NpuUMeHeHus ,qI/ICI'II'IeVIHbIX CNCTEM.

n. M. OPUMAIDK /MHCTUTYT KnbepHeTuku, Kues/

MeToabl KOHCTPYMPOBAHMWS BbIMUCNUTENbHbIX MallMH B KMEBCKOM WHCTUTYTe
Kn6epHeTukn,

H.B. EPMOIAEB /06beAMHEHHbI MHCTUTYT SAEPHbIX uccnegosaHuii, [y6Ha/
B./. UY/KOB

|_|p06ﬂ6MbI O6pa6OTKVI AaHHbIX C MOMOLUpHO MaslbiX BbIYUC/IUTE/IbHbIX MalluH.

roCtn WM3-3A TPAHULbI

Edgardo Felippo RIVERON Research Institute for 1,5 ropa
Cybernetics, Havana, Cuba

Perfecto DIPOTET Research Institute for 6 mecsaues
Cybernetics, Havana, Cuba
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Heinz BEHNKE Akademie-W erkstatten fir 6 MmecsaueB
Forschungsbedarf, Berlin,
DDR

H0.1. HEYAEB O6beANHEHHBIA UHCTUTYT SAEpHbIX 3 mecsauya

nccnepoBsaHuii, [y6Ha

ONVUTENBHBIE 3ATPAHWNYHBIE KOMAHAVPBBHW

3. K/HOSVEPCKU oVAn, OybHa, CCCP 2.5 roga
6. JIEHOBA/ ! 2 roga
M. LAHOOP " 2 roga
B. PYC " 2 ropa
N. XOPBAT " 3 mecaua
W.. TDKCKEP ft 2 roga
M. CANA 1.5 ropa
. XAPACTU onAn, Oy6Ha, CCCP 2 roga
M. XAPACTU 1 2 roga



OT/1EN BbIUC/INTE/IbHOW TEXHUKUA

Hall MHCTUTYT MMeeT 3HauuTeNbHble Tpaguuunm B CTpaHe
B 06NacTu BbIYUCANTENbHOW TexHuku; B 1960 r. y Hac BBe/u B
JKcnayarauuio BTOPYH B BeHrpuu BblUMCAUTENBHYIO MalvHy COBET-
ckoro npoussoacTtea Ypan |. Wtak, WD cBoeBpeMeHHO 0CO03Han
BA)XKHOCTb BbIUYAC/IUTENbHLIX MaWMH M CTasl akKTUBHO MPUMEHATb WX
ONA pelleHVs CBOMX 3ajaud.

OTgen BblUACAUTENIbHOW TEXHWKU BO3HMK B 1959 r. pana
peweHns 3agady 60/blLIOr0 06bEMA, BO3HMKAKOLWMX B OTAeNax WHCTU-
TyTa, a Takke [ANa UcciefoBaHWiA B 06NacT BbIYUCUTESbHbLIX Me-
TOOO0B.

OuyeHb CKOpO MawmHa Ypan | - Kak KO/JM4YeCTBEHHO, Tak
M KauyeCTBEHHO - yXe He Mor/jia CrnpaBnsaATbCA CO BCEMW MaTemaTuye-
CKUMM 3ajavyamMu, BO3HMKAOLWMMW B UHCTUTYTEe. MOLLHOCTL MallmHbI
okasanacb MasieHbKol, W MO3TOMY CO BCeli 04YEeBUAHOCTbIO BCTa/IU
TPYAHOCTU MNPUMEHEHUS €€ CUCTeMbl NMPOrpamMMupoBaHUs.

MawwvHa Ypan | npopaboTasa B oTgene npumepHo 5 ner.
C eé nomowpio 6bUI0 peLleHO CTOJSIbKO BbIMUC/UTENbHbIX 3afay, CKOJb-

KO MOXET PeluTb HbHELIHSS MHCTUTYTCKas MawwmHa ict 1905 npu-
MepHO 3a | AeHb. W Bce »e Henb3s HeAoOLEeHUBATb POJib MallWHbI

Ypan | B BHEAPEHUM W PA3BUTUN BbIYUC/IUTENLHON KyNbTYpbl B WH-

cTuUTyTe.
B 1966 n 1967 rr., B ABa npuema, Obll peann3oBaH

nnaH, HanpaB/feHHbIA Ha YA0BNETBOPEHWE MOTPebHOCTel WMHCTUTYTa
B BbIUNC/IUTENILHOW TEXHUKE: dwpMa ict nocTaBuia 3N1EKTPOHHYHO
BbIUNC/INTENBHYIO MallvHy ict 1905 , koTopas Torga Oblla B CTpaHe
BbIYNC/INTENBHOW MalUMHON C camMol 6O0MbLIOA MOLLHOCTbIO.

Cava MalMHa W Mef/ieHHble nepudepuiiHble yCTpoicTBa Ha-
Yasin paboTaTtb C CceHTA6psA 1966 r., a B 1967 r. KOMMJEKC Malw-
Hbl GblT paclmpeH 610 6/10kaMU MarHWTHOW JIeHTbI.

C 1969 r. B Hawem oTgene paboTaeT Manas BblUMCAU-
TeNbHas MawwvHa Tuna tpa 1001, K KOTOPOW, MOMMMO MeAEHHbIX



nepudpoepuii o1 NepdoneHTbl, OTHOCATCH Takxe OAnH 610K mar-
HWTHO NIEHTbI K OAWMH TpadonoCTPOUTENb.

B 1969-70 IT. B LW/ 66U co3gaHbl hardware U
software, Heob6xoauMMble AN CBA3WM ABYX MalMH, U C Tex nop op-
raHMsauma paboTbl, npoTekawleld B BbIYUCAUTE/ILHOM LEHTpe, Ooc-
HOBaHa Ha CUCTeMe, COCTOoALEN U3 ABYX MalluH.

Cuctema BbluMcnUTENbHBIX MawwmH Bl LD npeactaBnieHa
cnegytouym komnaekcom (puc. 1):

Pwuc. |
LleHTpanbHaa cuotema 3BM /oA
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ICT-1905

OnepaTtuBHaa namsAtb - 32 768 cnoB (pasmep cnosa 24 ABOUYHbLIX pas3psaga).

6/10KOB MarHWTHOI NEeHTbI

CUUTBIBaKOLLMX yCTpOCTBA C MEPdIONEHTbI
nepchopupytolLmx ycTpoiicTBa Ha nepdoneHTy

| andasuTHO-UMGPOBOE NevaTatollee YCTPONCTBO

| cuuTbiBatOLLlEE YCTPOWCTBO C nepdiokapT

| KOHCONbHasA MalHa

CkopocTb AeictBms MawmHbl - 100 000 onepauuit/cek

N N O

TPA—001

OnepaTtuBHasa namsatb - 4096 cnoB (pasmep cnosa 12 ABOMYHBLIX pas3psifoB).

| 610K MarHUTHOWM Jf1eHThI

| cumTbiBalOWEE YCTPOMCTBO C MepdoseHThbI

| nepchopupytollee YCTPOMCTBO Ha NepdiosieHTy
| rpadhonocTpoutens

| Tenetaiin

PESY/IbTATDI

FnaBHol 3apadeli OTAena BbIYUCAUTENBHOW TEXHUKU SBMSETCHA BbICOKO-
KayeCTBEHHass TexHu4yeckas M MaremMaruyeckas 3aKcniayarauus MHCTUTYTCKOTO
LEeHTPa/IbHOrO napkKa BblYUC/UTE/IbHBIX MawwH. 3TO 03HayaeT, 4YTO y4yacTue oTge-
Na B peweHunM ApYyrux 3ajaHuii JO/MKHO COOTBETCTBOBATb TeM cujiaM, KoTopble
OCTaloTCA Moc/ie BbINOSIHEHUA NaBHOW 3afauun. OTgen yyacTByeT B LleHTpasbHOl
nporpaMmMe Mo BbluncnutenbHol TexHWke W B WUCCAefoBaTeNlbCKOM 3afaHunm npeumy-
LLLeCTBEHHON BaxHOCTM Akagemun Hayk BHP,03arnaBneHHoin "TIpMeHeHMe BbIYUCAN-
TENbHON TexXHUKWU". WTak, COrnacHo Bblleyka3aHHOMY, uccnefoBaTesibckas pabo-
Ta oTgena CrpynnupoBaHa BOKPYr CAefylwyx Tpex Tew:

a) TexHnyeckasd U "software" 3KCNnayataunsa LEHTpasibHOro napka Bbl-
YNC/INTENIbHBIX MallMH MHCTUTYTA,

6) npuMmeHeHne MeToaoB BbIYNCIUTENIbHON TEXHUKM;

B) pasputne maremMatnyeckoro obecneyeHns mMalwvH © pa3pa60TKa npor-
PaMMHBIX CUCTEM.
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TEXHUYECKAA OSKCMNYATAUMNA UEHTPANBHOIO MAPKA BbIMNCINTEBbHBLIX
MAWMH MHCTUTYTA

H. BaHaTtu, T. Beke, /1. Maliop

JesitenbHocTb OTAena BbIUUC/IUTENbHON TEeXHWKU Mo " hardware" 3KC-
nayatauuMn NpoBOAWTCS Ha cuUcTeMe, cocTosieli M3 MamH T 1905 U Tpa 1001.
Lienbio 3Toil paboTbl ABMAAIOTCA 3KCM/yaTauusi LeHTPasbHOro napka BblUMCAUTENb-
HbIX MallMH C 60MbWMM KO3(h(MLUMEHTOM NOME3HOro AelicTBua W nogaepxaHue cooT-
BETCTBYIOLLETO TEXHWYECKOr0 YPOBHS MalLHbI.

COOTBETCTBEHHO MOCTAB/IEHHOI Uenu MpoBOAUTCS MOCTOSIHHAsS npodousiak-
TUKa, Nepuoguuecknii KanuTasibHblli PEMOHT MaluHbl, paspaboTka BcromoraTtesib-
HbIX YCTPOWCTB, CAYXalWuxX [1s MOBLILEHUS TEXHUUYECKOTo YPOBHS 3KCMayaTauuu,
cornacoBaHue W BBefeHMEe B CTPOI HOBbIX YCTPOWCTB.

Cuctema ABYX BblUACAUTENbHLIX MalmH paboTana HenpepbiBHO. Koadu-
UMEeHT nonesHoro pgerictemsa komnnaekca 1CT 1905 3a 10 mecsuye 1971 r. co-
cTtaBndet 92,18%, a K.n.4. UeHTpanbHOro yctpoicrtea 99,36%. Hago oTmMeTuTb,
04HAKO,YTO [OCTWXKEHME TaKuX nokasaTenei Ha MalluHe,aKcnayaTupyemoin 6onee
nAaTn net, TpebyeT 3HauYMTeNbHO 6onbliero Tpyaa, yYem TpeboBasocb A8 3TOrO
HEeCKONbKO neT Haszag,.

"SOFTWARE" 3KCMNYATAUVNA LUEHTPANBbHOIO MAPKA BbIYNC/IUTENBHbLIX
MAWLMH MHCTUTYTA

nN. NWBaHbaw, 3. JloBaw, WN. Me3e, M. Busu

OpraHusauysi pa6oTbl CUCTEMbI, COCTOSILE/ M3 MalMH TCT 1905 U
tpa bool , ob6neryaetcss 6narogapsi onepauMoHHON cucteme y. OnepauuoHHasi cu-
cTemMa y CAyxuT Ansd o6paboTKM OTNKMBAEMbIX NPOrpaMM, HamMCaHHbIX Ha SA3blKax
anron u copTtpaH. 3To 03HayaeT, UTO UCMpaBfieHMe, NepeBof U CueT 3TuX
nporpamMM MNpPOU3BOASATCS W YNpaBAslOTCA COOTBETCTBYIOLLEH NporpaMmoii, BXogs-
Weit B OnNepaumoHHyl0 CUCTEMY.

Te nporpamMmbl, KOTOpble 06pabaTtbiBatloTCA OnepaurioHHOW CUCTEMOW vy ,
XpPaHATCSA Ha UCXOAHOM $13blke Ha MarHWTHOW NeHTe. VX COBOKYMHOCTb Ha3biBaeT-
cs Habopom nporpaMM Ha WCXOAHOM si3blke. [1OCKOSbKY /11 S3KOHOMHOIM 06paboT-
kKu TpebyeTcs cuuTaTbCa C MNOPAAKOM  XpaHUMbIX Nporpamm,  onepawyoH-
Has cucteMa paboTaeT B pexume "batch” (puc. 2). 3TO 03HayaeT, 4TO Kaxgas
nporpaMma He ob6pabaTbiBaeTcs OTAE/bLHO MO BCEM TpPeM CTagusiM, a CcHayasia Bce
nporpaMMbl UCMPaBASOTCA, MOTOM MNEPeBOAATCS, NepeBefAeHHble Nporpammbl 3anu-
CbIBAlOTCA HA MarHUTHYH NIEHTY W, HakKoHel, NpPOBOAWTCS CYeT MporpaMm Mo
nopsigky ux 3anucu.
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OnepartvBHas cuctema y batch
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OnepaumoHHasi CUCTEMA y coctout us CHEAYIOWMX TPEX MNporpamm:

1. Editor modul /YKAL/

3JTa nporpamMma Mpou3BOAWUT 3anoMWHaHWe, WCMpaBfeHWe W NoAroTOBKY
nMporpaMM, HamucaHHbIX Ha WCXOAHOM si3blke. HaGop nporpamm Ha f3blkax asnros
N hopTpaH, WUCMOMb3YeMblii B BbIUAC/IUTE/ILHOM LIEHTPE, XPaHWTCA Ha MarHUTHbIX
neHTax (B Tak HasbiBAEMbIX HAKOMUTENAX AaHHbIX). [porpaMMa ykai NPOU3BOAUT
o6HOB/MeHMEe (peAakumio) "aKTMBHOTO" Habopa MpPorpaMm Ha TaK Ha3bIBAEMOM OC-
HOBHOM HakonuTene ("akTUBHbLII" Habop BK/IOYAET MPOrPamMMbl,KOTOPbIE WCMOJb30-
Ba/fWCb B nocrefgHee Bpems), MoArotaBAvMBaeT MpPoOrpammMbl K TPAHCASLUU U OCY-
WecTBNSAeT HeobXxoAuMylo nepefady AaHHbIX MEXOy OCHOBHbIM M 3anacHbIM Hako-
nuTenem (3anacHoii HakonuTeslb COAEPXWUT NpOorpammbl, KoTopble A/WTeNbHoe Bpe-

Ms He MCnofb30BasInCh).
C MOMOLLBI0 MPOrpaMMbl ykai woxwo MPOU3BOAUTL CrEAyHoLLEe:

- 3aHeceHMe HOBOW MNporpaMMbl B OCHOBHOW HaKOMWUTENb;

- MCnpaBfieHue nporpamMMbl, Haxofslieiics B OCHOBHOM HakonuTene;
- CcTWpaHue nporpaMmMbl C OCHOBHOIO HaKonMuUTesns;

- MoslyyeHMe KomuuM nporpaMMbl Ha NepdoneHTe;

- NOAroTOBKa MNporpaMMbl K TpaHCASLUUN.

O6HoBMEHVE HaKoNMUTeNen NPOBOAMTCSA Ha MalMHE ict , a NOATOTOBUTE/b-
Haf pab6oTa, Tpebylwas MeasieHHOA4ENCTBYOWEN nepudepuiiHoin nepegaum B 60/b-
oM KOMMYecTBE M 4acToro BMellaTeNnbCTBa oOfepaTopa, MNPOUCXOAUT Ha MalwHe
TPA .

2. MMporpamma ynpaBfieHUs TpaHCcAsuuein “batch” G frd )

MporpaMmMa ynpaBfsieT CepuitHbIM NepeBoAgoM MpPorpaMM Ha A3blkax
anron u dopTtpaH, 06pabaTbiBaEMbIX OMNepauuoHHOW CUCTEMOI vy, w BbINOMHSET
cnepyowye (OyHKUMW: NepeBog nporpamMM, MOATOTOBEHHbIX K mepeBogy, C no-
MOLLGI0 CPOTBETCTBYHOLLEN TpaHCAMpPYIOWein nporpammMbl 6€3 BMellaTe/lbcTBa onepa-
Topa, COI/lacHO MOXenaHusM MporpammucTa, 3aJaBaemMbiM C MOMOLLpO Tak Hasbl-
Baemoil BBOAHOI WHOpPMaLWK; OCYLECTB/IeHMe Hamboniee SKOHOMUYHOIO 3aHece-
HUS TPaHCMMPOBAHHLIX MPOrpaMM B NaMsATb; MOAFOTOBKA K CUeTy.

3. lporpamMma ynpaBneHUss CYETOM “batch" (yfut)

MporpaMva ynpaBfsieT CEepuitHbIM CUETOM MepeBefeHHbIX W COBpaHHbIX Ha
MarHWTHOI fleHTe nporpamm. [lporpammbl, NepeBefeHHble W COBpaHHble Ha MarHuT-
HOli NeHTe B MpolLecce npeablaylUX onepauuii, no ouyepeau 3arpyxarwTcs B one-
paTUBHYI0 MaMsATb MallMHbL [porpaMma B 3HA4YUTENIbHO Mepe yMeHblUaeT noTepu
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BPEMEHW, BO3HMKAlOWWE MpW CMeHe NporpaMM, BblgaeT Ccoo6LIeHVst Afs onepaTtopa
Ha KOHCOJSIbHOW nuWywWwein MuiumHe 1 TpeGyeT MUHMMasIbHOrO BMeLlaTe/bCTBa onepa-
TOpa, MOCKOMbKY 60/bllas 4acTb paboTbl BbIMNOMHAETCS aBTOMAaTUYECKM.

PaclumpeHve onepaumoHHONW CUCTEMbl y Ha WCNOJSib30BaHMe CUCTEMbl Ma-
wvHbl ICT-TPA cnocob6cTByeT JydlwemMy MCNO/Ab30BaHMI0O BO3MOXHOCTEN MallMHbI
ICT 1905, MOCKOJ/IbKY oOnepauuv MeL/ieHHbIX nepudepuiiHbiX nepefay AaHHbIX U
OeincTBua onepaTtopa BbINOSHAIOTCA Ha Masioil BblYACNUTENBHOMW MalluHe rpa . B
TeyeHne rofa paclumMpeHVe U uchbiTaHne B paboumx ycnoBuax nepBoi dhasbl yco-
BEpPLUEHCTBOBAHHOWN OMNepaLnoHHON cucTeMbl y, BKIOYalOWed Te onepauun, KOTO-
pole 6onble Bcero TpebywT nepudpepuiiHOn nepegayn 1M AEencTBuiAi onepaTopos,
YCMEWHO BbINOIHEHbI. COrNacHo OnbITy, HaKOMAEeHHOMY BO BpPeMs WUCNbITaHuli, Ma-
LUMHHOE Bpems ICT 1905 , 3aTpayvBaemMoe Ha nepByl aly o6paboTKu nporpamm,
cokpallaeTcs Ha 40% 6narogaps NPUMEHEHWUIO MalHbl tpa.

BTopoii 0651acTbl0 MPUMEHEHUSI CUCTEMbI ic t-tpa S$SIB/ISETCA BBOA U Mpe-
obpasoBaHMe [JaHHbIX € Momowbi TPA 1 nocnegyowas Mx nepefada Ha MalvHy
TCT ANs pasibHeiwein o6paboTku.

[N BbINOSMHEHWSI 3TOW 3adaun cAenaHo HEecKosIbKo NporpaMm COOTBET-
CTBEHHO CTPYKTYpe BBOJHOI W BbIBOAHOW MHbopMauun. BBof MHGOpMaUUM & tpa
ocyLlecTBAIsieTCs NGO ¢ nepdoneHTbl, NMG0 C MOMOLLBI0 CUCTEMbI perucTpauun
[JaHHbIX HA MarHWTHOW NeHTe "magda nz 607",

MpyMeHeHWe [BOWHOW CUCTEMbI B KaueCTBE HAKOMUTeNs [AaHHbIX Npou3-
BOAMMOCL MPU WCMBLITAHUM CUCTEMbl "kfki time sharing mintahalézat” (MOAENb
Ana paboTbl C pasfeneHHbiM BpeMeHeM), cAenaHHoi B [NlaBHOM oTAene 3/1eKTpo-
HUKMW.

MATEMATWYECKNE WCCNELOBAHUA MO BbIMVCANTENBHON TEXHWHE,
UYNCNEHHBIE METOAbl, TEOPUA WVH®OPMALIN

b. Tennaun, 4. Xeregwow, K. Hynuap, A. Katan, A. J/in, K. MapTtoH, M. 3unmamu

MepBoouepeaHOl 3adadelt rpynnbl SABASETCSH MPUMEHEHWE UUC/IEHHbIX Me-
TOAOB A/151 PeLleHusi MaTeMaTU4eckux 3ajay, BO3HUKAKLWMX Mpu U3NYECKUX uc-
cnepoBaHuMsAX, NPOBOAUMBIX B WHCTUTYTe. Pe3ynbTaTbl paboTbl nNpeacTaBrieHbl B
dopme cTaHOAapTHbIX NporpamMm, cAenaHHbliX Ans 6ubnuotekn nporpamm LGW. Bbr
N coenaHbl NporpaMMbl /1S PeLleHVs Criefylowmnx 3ajad: 4Yuc/iieHHoe onpegeneHune
chepuuecknx OyHKUMA Beccens, XaHkens, HelmaHa, onpegefnieHve KOpHeW u no-
IIOCOB  KOMM/IEKCHbIX (DYHKUWIA, obpalleHne 0606LLIEHHbIX MaTpul, YWC/EHHblE KBaf-

paTypsbl.

TeopeTuueckne uccnefoBaHUs NPOBOAWINCL B 06MacT NMHeiHol an-
re6pbl, Teopuu WHopMaLMM U Teopun Mepbl.
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Paspa6oTaHbl HOBble MeTofbl 06palleHVsi 0606LUEHHbIX MaTpuL, W Mpeasno-
XeHbl HOBble Crocobbl onpeaenieHnss COB6CTBEHHbIX 3HAYEeHWn U COBCTBEHHbIX BEKTO-
POB KOMM/IEKCHbIX MaTpul,.

O6o6Last pe3ynbTaThl /InHekepa v Fannarepa, AokasaHbl TeopeMbl KOAu-
poBaHWA AN UCTOYHWKOB, OMNPefesieHHbIX C MOMOLLBIO [0BEpPUTESbHbIX KpUTEpues,
AN Takux cflydyaeB, MNpW KOTOPbIX AOBEpUTESIbHbIE KPUTEpWUM [OMYyCKAloT OLMBKy
CUHXpOHM3auuu. [lokasaHo [fasiee, 4TO OnNpegesieHne Mepbl Ha ceTKax, Npu Bbk
MOJTHEHUM HEKOTOPbIX YC/IOBUI MOXHO OGOOLIMTL HA HaVMEHbLUYID 0-CeTKY, Coaep-
Xalllylo ceTKy, Ha KOTOpOi onpegeneHa Mepa.

M3YYEHUE METOAOB OBPABOTKWN [AHHbIX CMEUMANBHON NINTEPATYPbI
N. Xopsart

C uenbto o6ner4eHns opueHTaumm HayudHbIX COTPYAHUKOB B cneu,Vlaanoﬁ
nutepartype un nogaepxku I/ICCﬂe,D,OBaTeanKOﬁ paboTbl B Hawem WHCTUTYTE U B
OPpYyrnx mnccnepnoBatesibCKUX MHCTUTYTaX CTPaHbl B MNPOWWIOM roay Hayasnacb pas-
paboTka MeTogoB 06pabOTKM U XpPaHEHUs AaHHbIX I'Iy6}'II/IKaLI,VII7I cneLwlaanoM nn-
TepaTtypbl Npy MOMOLWM BbIYUCAUTENIbHLIX MalunH. MarHutHble J1eHTbl, coAepxaluue
OaHHble N0 pu3nKe, 3/TEKTPOHUKE 1 BbIYMCNNTE/NbHOI TEXHUKe, nocTtynakwT OT KOM-
NaHWWN INSPEC (information Service in Physics, Electrotechnology,

Computer and Control) W OT Chemical Abstract Service. [lporpamma, O6pa-
6aTbiBalOLLas AaHHble I'Iy6}1VIKaLI,VIVI, T.e. npousBogswas OTbICKaHWe [AaHHbIX ny6nu-
Kauuini c onpegeneHHol TeMaTWMKOW M BbIBOL MX Ha nevatawolwee yCTpOWCTBO, pas-
pa6otaHa OTAENOM BbIYMCMNTENBHOW TEXHUKMU.

PA3PABOTKA KOMM/MEKCHbIX MPOrPAMM W MPOUEAYP ANA CNEUUNANIBHBIX 3AL0AY
Y. Xsrepgww, H. Kynuap, A./1. Hapgb, . MNou

[na o06paboTky [aHHbIX pas3fnYHbIX (PU3NYECKUX IKCNEepUMEHTOB, Hakon-
NIeHHbIX B MHOrOKaHaslbHbIX aHanm3aTopax,B COTpygHMYecTBe C Apyrumu oTaena-
MM MHCTUTYTa Oblia co3gaHa eguHas KomnnekcHas nporpamma. OTAenbHble npoue-
Oypbl KOMMJIEKCHON nporpamMMbl NPOM3BOASAT Creaylowme onepauun: 3anucb AaHHbIX
M3MEPEHNA HAa MarHWTHYK NIEHTY, HanpaBfieHWe [aHHbIX, NpeAcTaBfeHue AaHHbIX
Ha AYJTY unn Ha rpadMyeckmx puUcyrowmnx ycTpolicTBax, annpoKCMMauns KpuBbIX
pasHbiMu  dyHKUMAMKU (B cnlyvyae raMma-cnekTpoB cynepnosuumii Kpusbix [aycca,
a B cnyyae MeccbayapOBCKMX CMEKTPOB Cynepno3vuunini kpuebix JlopeHua). Ons
onpefeneHns HayvaslbHbIX NapameTpoB, HE0OXOAWMbBIX A/ Ha/IOKEHUS KPUBLIX, B
cnyvyae kpuBbIx [aycca nporpaMma npumeHsieT metog PyTTu (NpyMeHeHue BTOpbIX
NpPov3BOAHbIX), a B C/llyyae KpuBbiX JlopeHua nporpamMma npou3BoAUT npeobpaso-
BaHMe ®ypbe C BbIOGOPOM COOTBETCTBYHOLWEH GUbTPyoWwein dyHKuun. KomnnekcHas
nporpamMma AonosiHeHa npoueaypoii, Npou3BOAsLLIEA KanMbpauuio 3HepruyM ramma-
-CNeKkTpoB.
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YCOBEPLWEHCTBOBAHNE MATEMATUYECKOIO OBECMEYEHUA
n. Tnapkux, W. XopsaT, M. WMBaHbew, [f. Jleun, WN. Mese, M. Hapgb, 3. BucrT,
M, 3umanun, 3. JloBaw

OsHakoM/ieHMe ¢ MeToJamy fINCTOB M MakKpOMpoLLeccopoB 060CHOBa/IO
npuMeHeHne B 1971 r. COBpPEMEHHbIX METOAOB YCOBEPLUEHCTBOBAHMS MaTematuye-
CKOro o6GecneuyeHnsl. Ha MalmHe 10T 1905 ObUT NPUMEHEH NPOCTOI Makponpolec-
COp TpaHCAsUMM cneumanbHbiX A3bIKOB, PasBUTLIX [N KOHKPETHbIX 3agady. Ha oc-
HoBe cTaTbW BeiiueH6ayma 6bU10 CO3[aHO MpeAcTaB/ieHNe A3blka symmetric
List Processor (slip),HEe 3@BUCSALLIEr0o OT COpPTa MalMHbl, AN MaMH cdc ssoo
m T 1905.

3HaunTenbHaa 4acTb paboThbl MO YCOBEPLUEHCTBOBAHUIO MaTeMaTu4eckKo-
ro obecrnevyeHuss 6Gbila HanpaBfieHa Ha CO3JaHuWe CUCTeMbl MaTeMaTuveckoro obec-
nevYeHnss Manoid 3NEeKTPOHHOW BbIYUC/IUTENIBHON MallMHbl videoton 1010/B, MPOU3-
BOAMMOI MO hpaHLUy3CKON NMLEH3MN 3aBOAOM videoton (CekelldexepBap, Ben-
rpus) .

B pamkax coTpygHuM4ecTBa C MNpPeAnpuSTUEM infelor OblU1 pa3paboTaH
niaH eavHON CUCTeMbl MaTeMaTWyeckoro O6ecrneyYeHWUst videoton Data oriented
system (viDOS) [ANns ykasaHHOI Ma/oil BblYMC/IMTENIbHON MaluHbl. Mpyu pa3paboT-
Ke ObUI0 HEOOGX0AMMO y4YecTb TO OO6CTOSITENbLCTBO, UYTO MallvHa OyAeT UMeTb LW
pokyto 0651acTb MPUMEHEHUsl, MO3TOMY, KPOME peLleHust 3ajay 3KOHOMUYHOro yn-
paBneHusi, 06pabOTKM WMHJIOPMAUMM Ha NpeanpusaTUSX, MallMHa A0/MKHA OblTb Npu-
cnocobsieHa TaKkke K MPOBEAEHU HEBOMbLUMX HayYHbIX W TEXHUYECKUX pPacyeToB.
A NpYMEHEHUEe MallMHbl B KAaYeCTBE HaKOMWTEesis AaHHbIX NoTpeboBasio co3gaHus
BO3MOXHOCTU paboThbl MalWHbl B pexuMe MybTUMNPOrpaMMUpOBaHKS.

B cBA3M € ykasaHHOWN Bblle paboToii npoBoguTCca paspaboTka eguHoi
CUCTEMbI MaTeMaTuM4yeckoro obecneyeHusi. 3aBeplueHa nporpamma 3arpyskum u pac-
npepenexns, cpenaHa nogpobHas cxema MporpaMMbl MepeBoda A3blka asa
fortran W MPOBOAUTCS pa3paboTka Apyrnx nporpamm.

[Nsi MCnbiITaHUA U NPOBEPKM MPOrpamMM CUCTEMbl vidos Oblla co3fAaHa
nporpamma- CuUMy/nsaTop,KoTopass UMUTUPYeT Ha MmawvHe T 1905 npuHuun geii-
cTBUSA MawuHbl VT 1010/B. Mporpamma o6nagaeT UesbiM PsiioM BO3MOXHOCTEN, 06-
nervapumx ucnsiTaHne nporpaMm CUCTEMb U HaxXOXAeHue OlNGOK.
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Momumo  MmuTaumnu pa6OTbI MaluHbl vt o0 w0 /B 3Ta NporpamMmma BbINOSI-

HAET TakKXe beHKLI,I/II/I HEKOTOPbIX Cﬂy)Ke6HbIX nporpaMM (chargeur , loader ,
SORTI, BINER, ASTROL).

MNYBNVNKALNA

MAPTOH, K.: AccumMnToTMKa €-3HTPOMUM LUCKPETHbIX CTauMOHapHbIX MCTOYHUKOB.
Mpobnembl nepegaun mHopmauun, 7, Ne2 3-15 /1971/.



TEXHVNUECKUN N1IABOT/IES]

[esaTenbHoCTb B 3TOW 06/1aCTM Havyanacb C MOMEHTa
OCHOBaHUA WMHCTUTYTa U, TakMM 06pa3oM, MMeeT [ABaALaTUNIETHIO
Tpaguuuio. B nepsble rogpl CyLleCTBOBaAHUA MHCTUTYTa HeobXxoau-
Mble 3KCMepuMeHTasbHble cpefcTBa CO34aBasiuCb B MacTepCKux na-
6opaTtopuii, pacnonaralowmx HebonbWMM nepcoHasiom. C pas3BuTheM
nccnegoBaTenbCKo paboTbl CTanlo HeobXxoAuMMbIM co3faHune 6Gonee
KPYMHBIX W CMNOXHbIX CPEeACTB MCC/eA0BaHUs: YCTAaHOBOK, M3roTOB-
JIeHVe KOTOpbIX MPEBOCXOAMI0 BO3MOXHOCTU MENKUX TEXHUYECKUX
eanHuL,.

Mostomy 10 net Haszag 6buUi0 peweHo co3gaTb TexHu-
yeckuii rnasotgen. KoHueHTpauua WMHXeHepOB-KOHCTPYKTOPOB U
3HauYNTEesIbHOIo KOoMMyecTBa KBanuuuupoBaHHbIX pabounx obecne-
4YA0 Nydllee YAOBNETBOPEHMEe pacTywumx noTpebHocTel. A C Uenbio
BbINOMIHEHUSA 3JKCM/lyaTauMOHHbIX WA PEMOHTHbIX paboT Ha 3kcne-
pYMeHTaNbHOl annapatype B KaxOM OTAefle COXpPaHUIucCb Hebosb-
LLMe TexXHUYecKue Cusbl.

TexHUYeckuin rnaBoTAeN SBAAETCA UEHTPasIbHOW TEeXHU-
yeckoil 6a30il MHCTUTYTa, KOTOopas yAO0BNEeTBOpPSEeT BCe pacTyyM
NOTPEe6HOCTSIM KccnefoBaTe/IbCKMX OTAE/I0B B 6osiee CMOXHbIX pa-
60Tax, HocAWwMX paspabaTbiBaloMini UM NPOU3BOACTBEHHbIM Xapak-
Tep. 3a nocnegHue 5 neT AeATeNbHOCTb rna.BoTAena paclumps-
nacb B HanpaBfleHUM cO34aHusi U CcObITa KOMM/IEKCHbIX naboparto-
pUi, COCTOSILLUX M3 OTAE/bHbIX 3KCMEPUMEHTa/IbHbIX YCTaHOBOK,
KOTOpble MPUMEHVMbI U B APYrMX WUCCNeA0BaTeNbCKUX YUPEeXAeHU-
AX WM B MPOMbILYIEHHLIX labopaTopusx. B nocnegHee Bpems 3a-
BeplweHa paboTa Haj ABYMs annapaTypamu Nogo6HOro tmna: Mec-
cbayapoBckasi ycTaHOBKa M slabopaTopusi akTMBALMOHHOIO aHa-
nn3a C HEeWTPOHHbIM TeHepaTopoM.

Bnok ynpaBneHus ABWXEHVEeM MCTOYHMKa MeccbayapoB-
CKOro cnekrpoMeTpa Tuna np 255 MN03BOJISIeT 3a4aBaTb CKOPOCTb
OBWKEHMA UCTOYHMKa B o6nactm 0 * 30 cMm/cek co CTabubHOCTbIO
0,1% 3a Bpems usMepeHuss B 10-12 uyacoB. B BakyyMHOli neuke,
uvetoLeli doopmy Aucka, Temnepatypa obpasua meHsietcsa ot 20°C
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PE3Y/IbTATDI

po 800°C c¢ TouHocTbto go 0,1°C. Kpome 3TOro, CrekTpomeTp
UMeeT cnegylolMe 4yacTu: crneumanbHas cTOKa, BakyyMHas cu-
cTeMa, KpuocTaTbl, gepxaTes/lb AeTeKTopa W 3/eKTPOHHas u3Mepu-
TenbHasa cuctema. [lBa ak3emnnaspa cnekTrpomeTpa [AelcTBYOT B
Hallem MHCTUTYTe, ABa - B YexocnoBakuu, a oauwH - B OAP.

Nabopatopua akTMBALMOHHOIO aHanuM3a pacnonaraet re-
HepaTOpOM HEWTPOHOB TuMa na-2. HeWTPOHbl C 3Hepruen 14,7MaB
ob6pa3ylTca B AgepHoi peakumn 3T/a,n/4He. ITa 3Heprusa pocTta-
TOYHA U ANA aKTMBauuu Kucnopoga» MakcMManbHO [A0CTUraeMblii
aKcnsyaTauMoHHbI TOK Ha obpasue coctaBnser | ma, yemy cooT-
BETCTBYET BbIXO4 HelTpoHOB 10" HelTpoH/cek. MakcumasnibHoe
HanpshkeHne yckopeHus 120 kB. [MHeBMaTuuyeckas cuctema, Chy-
Xalwasa Ana TpaHCNOpTUPOBKU, SABMSETCHA YABOEHHOW, 4YTO NO3BONS-
eT OAHOBpPEMEHHO noABepratb 06/yyYeHW0 U obpasel, W KOHTPO/b-
Hbli NnpenapaT. MakcumasnbHbli Bec o6pasua 50 noHZOB npu cpea-
Heli ckopocTu B 10 m/cek. B cnyvyae npuMMeHeHuUs U3MepuTesibHOW
cUCTEMbl AN KOHKpPeTHOM 3ajayun (Hanpumep, onpefeneHve KUcso-
poga), cucTtemMa cHabxaeTcs TpexkaHaslbHbIM aHas10roBbiM U3Mepu-
TeNbHbIM 6/I0KOM TWpa NK-214A, a B Cnyyae MNpPUMEHeHus eé ans
0bWux nabopaTopHbIX Ueneli cuctema paclumpseTcs MHOrokaHaslbHbIM
aHasM3aTopoM TuMa nta-512, uto MO3BOMSAET MNOJiydaTb CNEKTPSI,
npurogHble AAs8 MartemaTuyeckoin o6paboTKM C MOMOLLUBIO BbIUYMCIU-
Te/IbHON MalunHbl. MUHMMa/IbHOE KOSIMYEeCTBO OnpejensiemMoro Belle-
CTBa 3aBUCUT OT KOHKPETHOro asiemeHta n coctasnfeT 50-300
MKr. JlabopaTopunm akTUBALMOHHOIO aHanu3a C HeWTPOHHbIM reHe-
patopom paboTaloT B criefylowmx Mectax: gse nabopatopun B
LD, opgHa Ha kombuHaTe B r. [lyHayiiBapow, ogHa B WHCTUTyTe
reoonsnkn, gse B YexocnoBakum u ogHa B O/AM (Ay6Ha). Heid-
TPOHHblE TeHepaTopbl TWUMa na-2, CAeNaHHble ANS peLleHus camo-
CTOATENbHbIX 3afjay, paboTalT B crefylwmx MecTax: [ABa reHepa-
Topa B BeHrpuu, asa B [lonblwe, ogmH B CCCP 1 no ogHOMY B
Yexocnosakun, bpasunuu n 4P.

AMMNAPATYPA ONA ®N3VKW TBEPAOIO TENA

. MyxHawu,

N. Netep, 3. Kwuw, 3. Wepd, /. Bapxanmu, b. XopsaTt, ®. YoHka

B TeueHvne roga 3aBepliEHO HECKO/SIbKO YCTAHOBOK A HENTPOHHOIA

pu3nkn. OpHa M3 HUX - HOBbIN AMdpaKkTOMETp HEWTPOHOB - MO3BOMSAET yCTa-
HOBWLIb Yrosl M3MepeHuss ¢ TouyHoCcTbl A0 0,01°. MexaHW4YeckuMm [ABVDKEHVNEM
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ynpasnseT 3/IeKTPOHHAA cucTema, Jonyckawuwias nporpaMvMHoe ynpasneHue. Cos-
MecTHas Hanagka MexaHW4yeckux 4vacTeli C 3/IeKTPOHHOW aBTOMaTWKOW Npou3BO-
annacb yxe B 1971-oM roay npu peakTope C MOMOWbLIO HEWTPOHHOrO nyu4ka.
CneuuwanbHas BakyyMHasi neyka C rOHMOMETPOM [/ MOHOKPUCTa/INoB MO3BOseT
NnpoBOAUTL M3MEPEHUSA MpPU BLICOKMX Temnepartypax, BnnoTb go 800°C.

K yHuBepcasbHbIM NabopaTopHbIM MarHMTam, M3rOTOB/IEHHbIM paHblUe,
M3roToBAIEH Npu6Op, CNOCOGHLIN ABUraTbCA B TpEX HanpaBneHUsx,ns u3Me-
peHVs O4HOPOAHOCTU MarHWTHbIX nonei. CaenaH ()OpBaKyyMHbI Hacoc A1 rasa
3He wmowHocTblo B 3 M”/uac. Mpou3BOACTBO TUTAHOBLIX HACOCOB MOLLHOCTbIO B
100 n/cek n HeobXo4MMOro K HMM 6/10Ka MUTaHMS OYEHb BaXHO ANA Tex obnac-
Tell nccnepoBaHusi, B KOTOPbIX HEOOXOAUMO WMETb BakKyyMHbli 06beM 6e3 napoB
macna.

CpoenaH nepBblii 9K3eMNAp annapaTa, NPOM3BOASLLETO NPOBOJIOYHYIO
namsaTb.

Kak Bblgatoleecs TexHuyeckoe poctmxeHue 1971-ro roga B obnactu
annapatypbl 418 TBEpAOTEsbHbIX MUCC/efoBaHulii HeobXoAMMO OTMEeTUTb co3faHue
nabopatopHoOro ak3emnaspa uudpoBoro MHAMKatopa yrna nosopota ¢ 3600 ge-
NeHnsMn 1 ¢ TouHocTbio B 0,1°, nossonswwero Bbigadyy 600 KoAMPOBaHHbLIX UMAP
B CEeKyHay.

XUMNYECKAA AMNMNAPATYPA
WN. MNetep, WN. HameT, W. XopsaT, 3. llepd, W. Bapaagu, /. Bapxanmu

[na XMMUYECKUX WUCC/Ief0BaHMIA MO OMTMYECKON CnekTPOCKONUU:NepBblii
3K3EMM/IAP CMNEKTPOyMUHOMETPA, "AOCKOBasi" MOAE/Nb /1a3epHOr0 paMaHOBCKOro
MOHOXpPOMAaTopa W OCHOBHble 3K3eMMNAPbl YCTPOWCTBA TE/IMEBOr0 OXNAXAEHUS
o6pasyoB..

B 1971-om rogy 3aBeplUeH HOBbli BapuaHT nabopaTopuu akTUBaLMUOH-
HOro aHanu3a C MOMOLB0 ObICTPbIX HEWTPOHOB C 3Hepruei 14 MaB, koTopas
CHabXeHa YyCOBepLUeHCTBOBAHHbIM TeHepaTOpOM HENTPOHOB TWMA na- 3, & MHEB-
mMatuyeckas nouyta M nosiHas MU3MepuTesibHass cuctema cayxar Ans 6bIcTporo
NpoBeLEeHNs aBTOMAaTUYECKNX W3MEpPEHWin BbICOKOM TO4YHOCTM. Takas nabopatopust
ycTaHOB/ieHa cHayana B [ly6He, a BhocneacTBun B XaHoe. KpynHbIM TexHuuye-
CKMM pe3ynbTatom B 1971 rofy SBNAETCA CO34aHuMe YCOBEPLUEHCTBOBAHHOIO re-
HepaTopa HENTPOHOB na-3. YBENYEHO BPEMS >XM3HU MULLEHW U WOHHOTO WCTOY-
HUKa, ynydlleHa yCTOMYMBOCTb PabOoThl M YMPOLIEHO 0O6palleHne C reHepatopam.
MakcumasnibHOe 3HauyeHWe TOKa MuWeHM | Ma, a BbIXOL HEWTPOHOB fdocTuraet
3HayeHus 5.10-'-0. BakyymHasaA cucTemMa C TWUTAHOBbIM HacOCOM YyBennymsBaeT
BPEMS XU3HW MULLIEHN B [ABa pasa.
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AMNMAPATYPA ANA ALEPHOW ®U3NKN

b.

XopsaTt, W. MNBTep, M. CanoH, 3. Huw, J1. XaskeTe

Mocne pekoHCTPYKUWWU reHepaTopa BaH-ge-Tpaadpa TUMNA eg-2r & aTom
rofly NpoBOAWIOCH paclUMpeHue 3KCMepurMeHTaslbHOro 3ana. Vi3 MexaHuyeckux
pa6oT, HeoOXOoAUMbLIX ANS PACLUMPEHUs, 3aBeplUeHbl MAarHWT W WOHHbIE KaHasibl.

[Ons npoBegeHnsa agepHo-pu3nvecknx mccnegosaHnin B 1971-om rogy
pa3paboTaHbl U BBeAeHbl B CTPOA HECKO/IbKO COPOLUMOHHLIX HACOCOB, MO3BONSIO-
WKMX NonyyYnTb chopBakyym no 10~ MM pT.CcT. 6e3 3arpsa3HeHus napamy macna.

ATMMNAPATYPA ONA ®U3NKWN PEAKTOPOB

n.

MyxHaun, W. beHuye, B. Mpo6ang, P. Wwmuar, n. HameTt, B. 3Orpwu

B npowviom rogy npoAo/mKasncb KOHCTPYKTOPCKME M MPOM3BOACTBEHHbIE
pab6oTbl, Heobxogumbie ANA CO3[aHMA KPUTUYECKON COopKM zr-6. UacTb paboTbl
nepexoaut Ha 1972 roj, XOTA yxe B 3TOM oAy M3rotoBneH u ncnpobosaH B
TexHnyeckoMm rnaBoTAeNe CcepBOMexaHu3M 3alluTbl, NPUBOAALLMA B ABWXEHUe 3a-
WKTHble cTepxHU Becom 10 kr. CpenaH NynbT ynpaB/ieHUS 3KCNEePUMEHTasIbHOro
peakTopa, cAenaHbl U UCMbiTaHbl aBapuiiHble KknanaHbl, Chyxawpe ANA 3alUTHbIX
uenei. MNpu pa3paboTke nocnefHUX UCNOMb30BaNNCb KOHCTPYKLUWU, MNOMYyYEeHHble
n3 rgpP.

Ha ocHoBe 3KCNepMMEHTOB, MNPOBEAEHHbLIX B 3TOM rofy, CKOHCTPYyMpO-
BaH YYBCTBUTEJIbHbI YPOBHEMEpP, MO3BOMAOWMA M3MEPATb YPOBEHb BOAbl B peak-
Tope C TouyHocTbio 0,02 mwm.

[Na peakTopHOl TEeXHUKM CKOHCTPYMpOBaHa cucTeMa OXNaX[AeHus Tep-
MOTUAPAB/IMYECKOTO KOHTYpa C TenjoBoOi MOLHOCTbI0 2 MBT.

AMMAPATYPA AN PAAVALMOHHOM 3ALMTHI

n.

MBcapou

B npowyiom rogy npoAosiXanocbk YCOBEPLUEHCTBOBAHMWE CUYeT4YMKa,CHUMa-
lOLLIEro nokasaHusi co BCero Tesa.

MpoBoAMNNCE KOHCTPYKTOPCKME paboTbl MO UHFANSLUMOHHOMY CMEKTPOMET-
py aspo3onbHOro reHepartopa. CHavana 6yaeT W3rOoTOB/IEH reHepaTtop M, COOT-
BETCTBEHHO HAKOM/IEHHOMY Ha HeM OMbITy, O6yAyT NpoOAo/KaTbCA AalbHellne
paboThl.

B pamkax ycoBepLIEeHCTBOBaHWUA cemelicTBa npuGopoB Ans 3a6opa
a’3p030/bHbIX NPO6 6bUM YyyulleHbl KOHCTPYKUWUKU CTABUIbHOTO, MEepPeHOCHOro,
N3MEpPUTENBLHOIO W JINYHOTO MPUGOPOB B3SATUS A3P030/IbHLIX NPO6.
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Bec nuyHoro asposofibHoro npu6opa | Kkr, a 6atapes no3BosnseT
npoBoAnTb 10 uyacoBylo HemnpepbiBHyl0 pa6oTy. MoBepxHOCTb dunbTpa 4,9 cm”.

AMMAPATYPA [ONA ®USNYECKON OMTUKN

A. Wyiiosckn, N. XasakeTe, Jl. Bapxanuu

OfHMM M3 CO3[aHHbIX annapaTtoB SIB/SIETCA CBEPXBaKYYMHbIA Hanblv-
Tenb, B paboyem ob6beme (guametpom 320 MM) KOTOPOro C nomowplo Anddpy3noH-
HOr0 W TUTAHOBO-CYB6/IMMALMOHHOIO Hacoca Moc/ie . BbIMOPaXMBAHNUSA XUOKAM a30-
TOM, HO 6e3 oTxura, gocTuraetcs Bakyym 3xHO~  Topp 3a 2 vaca, a nocrne
H-u yacoBoro omnxura npu Temnepatype 200°C MOXHO AOCTUYbL Bakyyma B
2x10-1® Topp. (Pwnc. |. CeepxBakyyMHbliAi HanbiNntenb). OgHako W3roTtoBe-
HVe 9MeKTPOHHOW MyLWKW, HeobxoAuMmol [Ns HanblauTenei, nepexoamt Ha 1972

rog.

BtopbiM annapaTtom, CO34aHHbIM
B 3TOW e o6nacTu, ABMASETCA YyCTaHOB-
Ka "aTomHoro nyudka". B HacTosiLee Bpe-
MA pas3paboTaH nnaH, NPUroTOBJIEHbI KOH-
CTPYKUMOHHbIE YepTexu W [OKyMeHTauus
4N npousBoAcTBa.

MN3rotoBneH 6510k nutaHus,obe-
cneuvBaloWwnii BbICTPbIA 3anNyCcK W YCTOW-
UMBYK 3KCM/lyaTauuio na3epos.

MEXAHWYECKNE YCTPOWCTBA ANA SNEHTPOHWKMN
P. Hagb

TexHuyeckunii otgen obecneyu-
BaeT MexaHUyeckMMu feTasisiMu BblYUCU-
TeNbHble MalwwmHbl TPA M aHanusaTopbl C
3anvcaHHbIMKM nporpaMMamMu. M3roToBrieHbl
6 LWTYK NNOCKMX namaTeil, TO eCTb Takux
MarHuUTHbIX (OOJIbIOBbIX 3anOMUHAIOLLMX
YCTPOWCTB, KOTOpble MOTYT 3anoMuHaTb
nHchopmaumio B ogHom 6noke 16 K, a 3To
cooTtBeTcTByeT 250 000 wHdopmaumsm. B
COOTBETCTBMM C OCHOBHO/ KOHCTPYKUMEW perysimpoBKa MOMOXEHUS MarHUTHOM
donbrn ¢ guametpom 250 MM OCYLLECTBASETCHA C MOMOLLIO MHEBMATUYEeCKOro ycT-
poiicTBa C TOYHOCTbIO A0 5-7 MWKPOHOB.

Pwnc. |
CBepxBakyyMHbIli HanblAUTENb
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BUB/TMIOTEKA N N3OATE/IbCKNIA OTAE/]

LleHTpanbHaa 6ubnmoTeka MHCTUTYTa 6Oblna ocHoBaHa B 1953-em
rogy. Ha HbHelwHeM mecTe oHa Haxogutca ¢ 1960-ro roga. 3agadvein 6ubnvo-
TEKN SABNSETCA HakonjeHwe nyb6nukauumii U nuTepaTypbl, COOTBETCTBYHLLEN nesi-
TEe/IbHOCTU WMHCTUTYTa, [/laBHbIM 006pa3oM - B 06M1acTu u3vku,a Takke U B He-
KOTOpbIX 06/M1acTAX XMMUMW, MaTeMaTuKu, SMEeKTPOHWKM U MalUMHOCTPOEHMUSI.

Bubnuoteka umeetr 40.000 kHur, 13.000 TOmMOB nepuoguyeckon nu-
Tepatypbl U npumepHo 40.000 npenpuHTOB.

Kpome nosIHOW KOANEeKuun BEHTepCKOW HayyHoi nutepatypbl B 6M6M0-
TEeKe MMEeeTcsl OCHOBHas nuTtepaTypa Ha aHr/IMNCKOM, PYCCKOM, HEMELKOM U
hpaHuy3ckoM fA3blkax. EXerogHo KonM4yecTBO KHUT yBenuuusaetcs Ha 2.500
TOMOB. EXeHefdenbHO BbIMyCKAETCA CMNUCOK HOBbLIX MOCTYM/IEHUIA ANsi MHGopMaumm
nccnepoBaTenbckux nabopatopuii.

Ha Becb (hOHA KHUT MMEKTCS andaBUTHLIA U NpPeAMETHLIN KaTanoru.
Co3paHbl creuvasibHble KaTanorum Ans MaTepuasioB KOHJIepeHuuin no MecTy npoBe-
OEHNA KOHQIEPEHUMIn U AN1s MHOTOTOMHBIX U34aHWA.

KonnuecTBo nepuogmyecknx nsgaHuii exerogHo yBenuuMBaeTcs npu-
MepHO Ha 1.000 TomoB, 825 M3 HMX MOCTynakwT MO0 NOCTOSHHOMY 3aka3y (no
noanvcke). Ana o6GneryeHuss opueHTauuyM B MEpPUOAMYECKON SMTepaType cocTaBs-
NeH andaBUTHbIN PETPOCNEKTUBHLIA KaTanor 3TOoi nuTepaTypsbl.

MaTepuan 61M6IMOTEKN MPENPUHTOB YBENUUMBAETCS EXEerogHo NpUMepHo
Ha 4.000 u3gaHWii, U MOYTM BCce M3 HUX MOCTynalwT Mo obMmeHy c nabopaTopusi-
MU Bcero mupa. Konnekuusi coCTOMT M3 HayuHbiX NPENPUHTOB, EXEerofHbiX W3-
JaHuii U guccepTaunii. HaxoxgeHne eauHuL, KOSJIeKUUW NPoU3BOAMTCS C TMO-
MOLLBO KaTasora, o6pabaTbiBaeMoro npu MoCpeAcTBe BbIYMC/IUTENLHOW MallVHbI.
EXeHefenbHo BbIMYCKAETCS CMUCOK HOBLIX MaTepuasioB Afisi o6ecrnedyeHus GbiCcT-

poi uHchopMauum ynTaTenei.
3a 1971 rop oTaen BBes B 3KCM/lyaTauuio [Ba HOBbIX Tuna 06CIYXU-

BaHWS SDi, OCHOBAHHbIX Ha BbIYAC/AUTENIbHOW TEXHWKE W NPUMEHSIoLLME
"Chemical Abstract Condensates" W I'Iy6}'IVIKaLI,VIVI INSPEC, nMNOJly4Yyaemble Ha
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MarHUTHON NeHTe, C Uefbl NOMOYb Hay4yHbIM COTPYAHWKAM WHCTUTYTa cneautb
3a TeKkywein nutepatypoin B ux obnactu.

B 6ubnnoteke wumeroTcs CI'IeLI,VIaI'IbeIVI 3an gna cnoaBOYHWMKOB WM KaTa-
NIOTOB M fABa ynTaTesibHbIX 3ana. HoBble KHWXHbIE W XypHasibHble MNOCTYMN/eHUs
HaxogAaTCA Ha nojsikax 4utasibHOro 3asa.

Puc « |
UuTanbHbli 3as1

Xopowio ob6opyaoBaHHas ¢oTonabopatopuss U rpynna @oTOKONUMPOBaHUSA
YOOBMETBOPAOT MOTPEBHOCTAM NO MPUrOTOBNEHMIO (DOTOKOMMIA.

BubnnoTeka nopdepXxvBaeT LUMPOKUII OOMEH MaTtepuasiaMu C oTeuyecT-
BEHHbIMM 1 3apyOeXHbIMU TEXHUYECKUMU 6ubnnoTekamn. Agpeca BaKHEMWMX Tex-
HUYECKMX U creunasibHbiX GUGNMOTEK BK/HOUYEHbI B MOYTOBbIE CMUCKK M3paTesib-
ckoro oTgena. Wspatenbckasi AeATeNbHOCTbL OTAena Hayanacb B 1953-em rogy



n3gaHnem “krki Kozlemények” (COO6LIEHUA LIEHTpasibHOTO MHCTUTYTa (on3n-
Yeckux uccnegoBaHuil), NOSIBNSBLLUMXCS nepuoaunyeckun o 31-ro geka6bps 1970
roga. [esTenbHOCTb OTAeNa pocfla BMecTe C POCTOM MHCTUTYTa U B HacTosi-
luee Bpems OTAeN pacrnosiaraeT MalluMHonevyaTHOl, mepenseTHON, Tunorpaduue-
CKOIi, KOMMPOBA/IbHOW, M3A4aTeNbCKOl CeKuMsaMU W Tpynnoii nepeBoAYMKOB.
OTaen BbiNyckaeT MPenpuHTbl, OTAe/bHble COOOLLEHUs!, MY6AMKyIoWMe HayuHble
pe3ynbTaTbl UHCTUTYTA, MaTepuasibl KOH(EpeHUMid, KaTtanoru v UHCTPYKLUK
Mo aKcnayatauuy NpuGOpPOoB, a Takke U Apyrue Matepuasibl, U3roTOB/IEHHble
C TMOMOLUBI0 MHOXWTE/ILHOTO annapara.

Puc. 2
YacTb cnpaBO4YHOro otgena 6mb6nmoTeku

m1i<n
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