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THE INSTITUTIONALIZATION OF THE SCIENTIFIC RESEARCH 

OF CRYOPHYSICS IN UKRAINE (THE 30 s OF THE 20 th cent. –  

THE BEGINNING OF THE 21 th cent.) 

In the article, the process of institutionalization of research work on the field of 

low-temperature physics in Ukraine was reconstructed. It was established that the 

determining trend in the development of low-temperature physics was the creation of 

the specifically targeted research laboratories and institutes, which made it possible 

to deepen research work. It is determined that in the ‘30s of the 20th century a network 

of scientific centers for research in the field of cryophysics began to appear. It was 

shown that the first cryogenic laboratory in the USSR and the fourth in the world was 

organized by I.V. Obreimov in Ukrainian Institute of Physics and Technology, which 

became the basis for scientific research on the field of cryophysics in Ukraine. The 

contribution of Ukrainian scientists and scientific groups to the organization of science 

and stable social structure was specified. The research is based on the use of a complex 

of general scientific and historical methods. 

Keywords: institutionalization, cryophysics, research work, research laboratory, 

research. 

 

ІНСТИТУЦІОНАЛІЗАЦІЯ НАУКОВИХ ДОСЛІДЖЕНЬ У ГАЛУЗІ 

КРІОФІЗИКИ В УКРАЇНІ (30-ті рр. ХХ ст. – ПОЧАТОК ХХІ ст.) 

У статті вперше реконструйовано процес інституціоналізації науково-

дослідної роботи з напряму низькотемпературної фізики в Україні. 

Встановлено, що визначальною тенденцією розвитку фізики низьких 
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температур було створення вузькогалузевих дослідних лабораторій та 

інститутів, що дало змогу поглибити науково-дослідну роботу. Визначено, що 

у 30-х рр. ХХ ст. почала формуватися мережа наукових центрів для досліджень 

у галузі кріофізики. Показано, що перша кріогенна лабораторія в СРСР та 

четверта у світі була організована в УФТІ І.В. Обреїмовим, яка стала базою для 

розгортання наукових досліджень з кріофізики в Україні. Конкретизовано 

внесок вітчизняних учених та наукових колективів у процес організації науки у 

стійку соціальну структуру. Дослідження ґрунтується на використанні 

комплексу загальнонаукових та історичних методів. 

Ключові слова: інституціоналізація, кріофізика, науково-дослідна робота, 

дослідна лабораторія, дослідження. 

 

ИНСТИТУЦИОНАЛИЗАЦИЯ НАУЧНЫХ ИССЛЕДОВАНИЙ  

В ОБЛАСТИ КРИОФИЗИКИ В УКРАИНЕ 

(30-е гг. ХХ в. – НАЧАЛО XXI в.) 

В статье впервые реконструировано процесс институционализации 

научно-исследовательской работы в области низкотемпературной физики в 

Украине. Установлено, что определяющей тенденцией развития физики низких 

температур стало создание узкоотраслевых исследовательских лабораторий и 

институтов, что позволило расширить научно-исследовательскую работу в 

этой области. Определено, что в 30-х гг. ХХ в. начала формироваться сеть 

научных центров для исследований в области криофизики. Показано, что первая 

криогенная лаборатория в СССР и четвертая в мире была организована в УФТИ 

И.В. Обреимовым, которая стала базой для развертывания научных 

исследований в области криофизики в Украине. Конкретизирован вклад 

отечественных ученых и научных коллективов в процесс организации науки в 

устойчивую социальную структуру. Исследование основывается на 

использовании комплекса общенаучных и исторических методов. 

Ключевые слова: институционализация, криофизика, научно-

исследовательская работа, исследовательская лаборатория, исследования. 

 

In the modern world of rapid scientific and technological progress, an important 

part in determining the potential of Ukraine as a competitive state is research in 

fundamental sciences that have not only theoretical but also applied character. Physics 

is one of the important natural sciences that influences dynamic scientific and 

technological progress. In particular, this applies to the field of low-temperature 

physics. Application of cryophysics makes it possible to achieve significant results in 

the most progressive branches of science, industry, agro-industrial complex, medicine, 



construction industry, and others. The basis for the intensification of research work on 

the direction of cryophysics is institutionalization. 

Some aspects of the institutionalization of research on the direction of cryophysics 

in Ukraine were disclosed in the scientific works of A. Tanshina, V.M. Varyukhin, 

V.I. Kamenev, V.M. Krivoruchka, V.I. Gryshchenko, V.I. Garbuz [1; 14; 17; 19]. 

However, the authors did not aim to reconstruct the process of institutionalization. The 

methodological bases of the research are based on the use of the principles of 

historicity, objectivity, comprehensiveness and general scientific principles of 

historical knowledge, which made it possible to objectively determine the most 

effective directions and ways of solving the problem. 

As a result, the internal logic of the development of the scientific branches of 

physics and the transition to the professional level of activity is the process of 

institutionalization of science, which involves the adoption of administrative decisions 

on the creation of scientific institutions, research centers, laboratories, etc. 

In the article, the process of institutionalization of research work on the direction 

of cryophysics in Ukraine has reconstructed [Pic. 1]. It was established that the 

determining trend in the development of low-temperature physics was the creation of 

narrow-band research laboratories and institutes, which made it possible to deepen 

research work. It was determined that for decentralization of science in the USSR a 

decision was made on the organization of physical centers in the province because 

before the beginning of the 20th century in the USSR there were only two centers of 

physical science – Leningrad (now is St. Petersburg) and Moscow. In 1928 A. F. Joffe 

decided to allocate the same institutes for Tomsk, Kharkov, Dnepropetrovsk and 

Sverdlovsk (now is Yekaterinburg) from the Physical-Technical Institute of Leningrad. 

This year, the construction of the Ukrainian Institute of Physic and Technology (UIPT) 

in Kharkov started, with financial support from the Supreme Council of the National 

Economy of the USSR and Ukraine, and it was completed in a short period – 9 months. 

I.V. Oreimov, the first director of UIPT, laid the strategic direction of scientific 

research at the institute, which allowed for a short time to obtain significant results in 

the field of theoretical physics [1].  



Pic. 1 

The institutionalization of research on the direction  

of cryophysics in Ukraine 

 
 

The first cryogenic laboratory in the USSR and the fourth in the world, 

subsequently headed by L.V. Shubnikov, was organized by I.V. Oreimov. The institute 

became the basis for the deployment of scientific researches on cryophysics in Ukraine. 

From the first days of the organization in the laboratory, the properties of liquefied and 

solidified gases (nitrogen, argon, oxygen, methane) were investigated. Scientists of the 

cryogenic laboratory of UIPT, the first in the USSR, began to study the properties of 

helium. For experimental research, an experimental deep-cooling station was 

constructed. Scientists of the institute initiated in the USSR conducting research on the 

topic «atomic nucleus» [1; 2; 3]. 

By the beginning of the 1950s, there were only three cryogenic laboratories in the 

USSR at the Institute of Physics Problems (Moscow), UIPT (Kharkiv) and the Institute 

of Physics (Tbilisi). With the help of UIPT in 1953, a cryogenic laboratory was 

organized at the Physics and Technical Institute of Leningrad and in 1954 at Institute 



of Physics in Kyiv. The forces of scientists were scattered in the small labs of physical 

institutes and performed only auxiliary functions. 

In the late 1950s, one of the most promising directions was the study of space. At 

that time, the physical science developed dynamically, in particular, physics of low-

temperature played a significant role in the scientific and technological progress of the 

country. Current issues at that time were the exploration and development of space, the 

design of missiles, guided shells and other space technology, as well as mechanisms 

and devices for them. These tasks were due to the fact that space-based aircraft and 

materials from which they were made should operate in a radically different 

environment from the physical characteristics. Much of the information available at the 

time contained information only on the behavior of materials in terrestrial conditions. 

Therefore, the preparation of missiles, the complexity of conducting remote 

experiments made it necessary to study the behavior of materials in conditions 

simulating space. Consequently, it was necessary to simulate space in laboratory 

conditions. In addition, using methods and instruments based on the use physics of 

low-temperature, questions were asked about their application in space exploration, 

metal strength, superconductivity, medicine, biology, agriculture, and others. Much of 

the information available at the time contained information only on the behavior of 

materials in terrestrial conditions. A wide range of applications of the results of 

cryogenic physics studies required much more focus on the development of the most 

relevant and important issues in this field. Therefore, at the beginning of 1959 

B.I. Verkin and A.A. Galkin began to prepare the scientific base for the future 

institution [4; 5]. With the support of Director of the Institute of Radiophysics and 

Electronics (IRE) O.Ya. Usikov, scientists were able to get premises for the first 

laboratory of the future institute, which was named «Laboratory B». Also, with the 

active help of S.P. Capitza, scientists received funding of about 2 million rubles. The 

money was transferred to the IRE account because Institute for Low Temperatures 

Physics and Engineering (ILTPE) itself had not officially existed. But scientists have 

already begun active research in a small laboratory. During 1959 intensive work was 



conducted, scientists worked in two directions: the realization of the received funding 

and the expectation of a positive decision on the organization of the institute [6; 7]. 

The two great powers in the struggle for leadership were the Soviet Union and the 

United States of America (US). Academic S.P. Korolev, who was one of the pioneers 

in rocketry and the prominent designer of the first artificial satellites in the USSR, 

raised the question of a vacuum test of friction knots on the topic «Star». As noted 

above, even before making a positive decision on the existence and construction of 

premises for the institute, B.I. Verkin, together with the team, decided to start research 

on the problems of vacuum testing of friction units in a small laboratory, which the 

scientists managed to organize on their own. This would help draw the attention of the 

leadership of the Academy of Sciences of the USSR to a significant internal potential 

of scientists. At the same time, this topic could provide the organizers of the institute 

with significant material benefits and open the way to the possibility of a successful 

institution building. The first test installation with a cryogenic vacuum from the main 

gas pipe and DC motor, which has already worked in the Scientific-Research Institute 

of vacuum technology of S.A. Vekshinsky for 500 hours. As a result of the experiment, 

a bitter copper with graphite was obtained, which was a testimony to the processes of 

friction in the vacuum. To this experiment on friction in the vacuum, nothing was 

known and there was no vacuum material science. When S. P. Korolev learned of such 

an initiative from the side of the scientists, he was angry, but this important experience 

opened all the doors to the scientist. From that moment, a decision was made to direct 

the work of the institute and support its activities by the Central Committee of the 

CPSU. The management of ILTPE was entrusted with the organization of the vacuum 

research center and the development of vacuum and space materials [5]. 

Accordingly to the prospective plans for the development of science under the 

Decree of the Council of Ministers of the USSR №681 (May 11, 1960) and the 

Resolution of the Presidium of the Academy of Sciences of the USSR (May 13, 1960) 

made a decision on the establishment of a Institute for Low Temperatures Physics and 

Engineering (ILTPE) in Kharkov for the development of advanced scientific research 

in the field of physics of low-temperature and solving practical problems of the 



country’s economic complex [8]. The Council of Ministers of the USSR, by its Decree 

№876-375 (September 23, 1961), assigned the main institute in the field of cryogenic 

rocket technology to ILTPE. The main task of the newly created institute was the 

carrying out of research and development works aimed at improving systems with low 

boiling fluids used in special objects and spacecraft [11; 12]. 

On the basis of the study of monographic works of scientists, it was established 

that in ILTPE studies were carried out in a wide range of fundamental and applied 

directions, such as: electronic properties of normal metals, fundamental applied 

superconductivity, high-temperature superconductivity, transport processes in 

materials and systems, structure and mechanical properties of materials at low 

temperatures, properties of cryogenic crystals and liquids, molecular biophysics, 

physics and technology of ultra-high temperatures [10]. 

Beginning from the 1960s, experimental research on laboratory simulation of 

space conditions was developed at the Institute. Led by B.I. Verkin, a team of scientists 

formulated the physical basis for laboratory simulation of the space environment and 

designed high-vacuum cameras simulating the cosmic environment and radiation on 

the basis of which integrated research on structural materials was carried out under the 

influence of low temperatures and space conditions. Scientists have created a 

comprehensive simulator that is designed to study the properties of materials and 

coatings under the influence of the main factors of outer space. Currently, the modifier 

is used in the interests of the National Space Agency of Ukraine, its modified versions 

work at the Institute of the German Aerospace Agency and the Harbin Polytechnic 

Institute in China. It should also be noted, that in 1974 by I.C. Janson was discovered 

a new method of microcontact spectroscopy, which is now widely used in leading 

world laboratories to study the interaction of conduction electrons with various types 

of quasiparticle excitations in metals and alloys. In 1987, for the discovery and 

development of this method, the scientist was awarded Hewlett-Packard Award of the 

European Physical Society. Now the institute is developing new directions for 

scientific research: obtaining and researching carbon nanomaterials (fullerenes, 

nanotubes, etc.). 



In 1965 in Donetsk for the theoretical and experimental development of problems 

of solid state physics, Donetsk Institute for Physics and Engineering named after 

A. A. Galkin Academy of Sciences of the Ukrainian SSR (DonIPE) was established to 

provide further technological progress in the metallurgical, coal, engineering industry 

of the Donbas. The organizer of the institute and its first director was the academician 

of the Academy of Sciences of the Ukrainian SSR A. A. Galkin. Close cooperation 

with ILTPE provided an opportunity to master the production of cryogenic liquids in a 

short time, which allowed DonIPE to develop solid-state research and comprehensive 

research on substances in extreme conditions (low temperatures, high pressures, strong 

magnetic fields, etc.). 

As the analysis showed, scientists of the Institute received a number of 

fundamental scientific results of world significance: the discovery of a fundamentally 

new physical phenomenon of the intermediate state in antiferromagnets; development 

of the theory of excitons, kinetic properties of semiconductors, defects in crystals; 

detection and investigation of irreversible induction of a new magnetic state by a strong 

magnetic field; development of qualitatively new approach to obtaining physical 

information on tunnel characteristics of superconductors; the discovery of the 

phenomenon of doppler-phonon resonance in metals; detection of a new type of plastic 

deposition of mesoscopic level – formation of local dipole bends of a crystal lattice, 

and others. 

In particular, in DonIPE, the basics of controlling the mechanical properties of 

highly azo-alloys with the use of high pressures have been developed; methods and 

regimes of forming of products from powders using cold isostatic pressing; new 

principles for the formation of nanostructured materials in massive samples, based on 

the use of high hydrostatic pressures and intense plastic deformations; complex of 

results of development of the most urgent areas of science: high-temperature 

superconductivity, physics of strongly correlated systems, nanophysics and 

nanotechnologies, magnetism, optics, structure and properties of materials, scientific 

foundations for the creation of new functional materials. Now the Institute develops 

the actual directions of physical science: nanophysics and nanoelectronics; physics and 



technology of perspective structural and functional materials; physics of crystals under 

extreme conditions [13; 14]. 

In 1967, at the Kharkov State University, the cryogenic laboratory created by 

V. I. Hotkevich begins to work with its helium. At the Physics Department of the 

Kharkov State University, nitric and helium liquefaction stations were set up to 

intensify scientific research in the field of physics of low temperature. The cryogenic 

laboratory is the only one in higher educational establishments of Ukraine, which 

provides cryogenic fluids with the educational process and scientific research at the 

university [9; 15]. 

Fundamental developments in the field of physics of low temperature, the 

discovery of new phenomena and processes in biology, medicine, chemistry, 

biotechnologies, cryogenic engineering and other branches of science gave impetus to 

the development of a new direction – cryobiology and cryomedicine. At that time, the 

urgent issue was the development of a network of banks for cryopreservation of blood. 

In September 1968 in Ukrainian Institute for the Improvement of Physicians of the 

Ministry of Health of the USSR the first problem research laboratory in Ukraine for 

low-temperature preservation of bone marrow and blood was established. The initiator 

of the creation and the first head of the laboratory was the founder of domestic 

cryobiology, corresponding member of the National Academy of Sciences of Ukraine, 

specializing in «Cryobiology», academician of medical sciences S. N. Pushkar. The 

laboratory was located on the territory of the Kharkov Regional Oncology Clinic, 

which contributed to the comprehensive treatment of patients [16]. 

The development of a new direction was also facilitated by the creation of the 

Institute for Problems of Cryobiology and Cryomedicine of the National Academy of 

Sciences of Ukraine (IPCandC) on the basis of the Laboratory of Phthisis in 1972. 

From 1972 to 1983 IPCandC was headed by S. N. Pushkar, who became the head of 

fundamental research aimed at studying mechanisms of cryosurgery and 

cryoprotection of cell structures, as well as numerous applied developments, many of 

which were introduced in medicine and the national economy. For example, for the 

first time in the world, scientists have developed quantitative theoretical models of 



phenomena and processes occurring at different stages of the cycle of low-temperature 

preservation of bone marrow, the tissue of the thyroid gland, developed new methods 

of treatment with the use of cold weather. 

Cryobiotechnologies have been developed in IPCandC, which include 

preparation, cryopreservation and long-term preservation of cryoplactin, cells, and 

tissues (embryonic hematopoietic and nerve cells, early chorionic tissues, spleen, 

thyroid gland, kidneys, tubular and flat bones, cartilage and cerebral tissues, gonads, 

cells and tissues of other organs). Clinical approbation of cryoplactinin in the treatment 

of fetoplacental insufficiency, unprotected pregnancy, diabetes mellitus and its 

complications, infertility in men and women, pathological climax confirmed high 

therapeutic efficacy [17; 18]. 

By V.I. Grishchenko together with his staff were developed methodological 

approaches to fertilization outside the body. For the first time in Ukraine in 1990, 

artificial insemination was carried out, which resulted on March 19, 1991, a child from 

the test tube was born. Patented in the USA, England, France, Germany and Japan the 

method of ultrafast freezing of sperm and human embryos was developed at the 

Institute [19]. 

Investigation of physiological processes with short-term effects of cold on the 

body contributed to the development of new non-pharmacological methods of 

correction of human pathological conditions, primarily disorders of the central nervous 

system. After prolonged experiments, scientists of IPCandC found that the short-term 

effect of low temperatures causes an increase in the power of the spectrum of the 

bioelectric activity of the heart, both in the ultralow and in the low-frequency range, 

while the changes are reversible with fast return to normal. Therefore, periodic 

procedures in the chamber of extreme cryotherapy at a temperature of -120 degrees 

Celsius increase the ability of the body to adapt through the activation of intracellular 

metabolic and transport processes, which leads to a decrease in destructive processes 

in the myocardium. The first chamber of extreme cryotherapy was constructed in the 

mid of 1990s in Kharkov in IPCandC with the participation of scientists from ILTPE 

[17; 18; 20]. 



With the initiative of the scientists of the Institute of PTILT at the higher 

educational establishments, new departments were organized: in 1977 the Department 

of Technical Cryophysics was created at the Kharkov Polytechnic Institute at the 

Faculty of Physics and Technology; In 1978, at the Kharkov State University, the 

Department of Biophysics was created at the Radiophysics Faculty. 

On June 22, 1994, the Ukrainian Society of Cryobiology and Cryomedicine 

(USCC) was registered as a voluntary non-governmental organization at the Ministry 

of Justice of Ukraine. The main tasks of the organization were to promote the 

implementation of research work on the problems of cryobiology and cryomedicine in 

practice; exchange of information between members of the organization on questions 

of cryobiology and cryomedicine; development of the international community on 

matters within the statutory activities. October 18–20, 1995, the first congress of USCC 

was held in Kharkov [19]. In 1998, on the basis of the Institute, with the support of 

UNESCO, a unique in the world International Department of Cryobiology and 

Cryomedicine was created. 

Consequently, the establishment of narrow-band research laboratories and 

institutes was the decisive trend in the development of cryophysics in Ukraine, which 

made it possible to deepen research work. The first cryogenic laboratory organized in 

UIPT became the basis for the deployment of scientific research in the field of low-

temperature physics in Ukraine. With the help of UIPT in 1954, a cryogenic laboratory 

was organized at the Institute of Physics in Kiev. In the late 1950s, physical science 

developed quite dynamically, in particular, the branch of low-temperature physics 

played a significant role in the country’s scientific and technological progress. 

Therefore, in 1960, a special research institute – ILTPE in Kharkov was set up to 

develop promising scientific research in the field of cryophysics and to solve practical 

problems of the country’s economic complex. In 1965 for theoretical and experimental 

development of the problems of solid-state physics and for the further development of 

technical progress in the metallurgical, coal, engineering industry of Donbass DonIPE 

was created, which, thanks to close cooperation with the ILTPE, was able to develop 

complex research of substances in extreme conditions. In order to develop a new 



direction – cryobiology and cryomedicine – on the basis of the laboratory of ILTPE in 

1972 IPCandC was created. 
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