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Scientific School 
1. (1) [2] V. N. Efimov, discovered the Efimov’s effect, founder of Efimov’s physics and 

discoverer of Efimov’s world, PhD 1968, Dr. Sc. 1974, Leningrad, USSR, now professor at 

the Washington State University, USA. 

2. (2) [1] N. A. Cherepkov, Humboldt Prize Recipient, PhD 1970, Dr. Sc.1983, Leningrad, 

USSR, Professor and Chairman at the State University of Aerospace Instrumentation (now 

retired), St. Petersburg, Russia. 

3. (3) [3] V. K. Ivanov, PhD 1970, Dr. Sc. 1988, Leningrad, USSR, Fellow of the Institute of 

Physics, UK, was Dean of Physical-Mechanical Faculty of the St. Petersburg Polytechnic 

University, now Chair in General Physics, Russia.  

4. S. I. Sheftel, PhD 1974, Leningrad, USSR, now school teacher in Israel.  

5. S. G. Shapiro, PhD 1975, Leningrad, USSR, now in business, St. Petersburg, Russia.  

6. [4] N. B. Avdonina, PhD 1975, Leningrad, USSR, now Associate Professor at the Fairbanks 

University, USA.  

7. A. Tanchich, PhD 1975, Belgrade, Yugoslavia, now Head of the Theory Department, 

VINCA Institute, Belgrade, Serbian Republic.  

8. I. Pavlin, PhD 1977, Belgrade, Yugoslavia, now in USA.  

9. (4) [5] V. A. Kharchenko, PhD 1977, Dr. Sc. 1988, Leningrad, USSR, now Research 

Professor at the Institute of Theoretical Atomic and Molecular Physics, Harvard University, 

USA.  

10. (5) I. S. Lee, PhD 1977, Dr. Sc. 1988, Leningrad, USSR, now in business in Tomsk, Russia.  

11. (6) [6] A. S. Baltenkov, PhD 1978, Dr. Sc. 1988, Leningrad, USSR, now Professor at the 

Arifov Institute of Electronics, Uzbekistan.  

12. (8) [7] S. A. Sheinerman, PhD 1979, Dr. Sc. 1995, St. Petersburg, Russia, Professor, St. 

Petersburg Maritime Technical University, St. Petersburg Agriculture University. 

13. M. B. Zhalov, PhD 1982, Leningrad, now Senior scientist at the Konstantinov’s Institute of 

Nuclear Physics St. Petersburg, Russia. 

14. [8] M. Yu. Kuchiev, PhD 1983, Leningrad, USSR, now Professor at the Sydney University, 

Australia.  

15. V. L. Yakhontov, Humboldt Fellow, PhD 1985, Leningrad, USSR, now in Switzerland.  

16. [9] V. K. Dolmatov, Humboldt Fellow, PhD 1985, Leningrad, USSR, now Full Professor at 

the University of North Alabama, Florence. 

17. (10) [11] V. A. Kilin, PhD 1985, Dr. Sc. 2005, Tomsk, USSR, now head of the foreign 

relation department Tomsk Technological University.  

18. [10] A. S. Kheifets, PhD 1986, Leningrad, USSR, now Professor at the Australian National 

University, Canberra, Australia.  

19. A. N. Kolesnikova, PhD 1988, Tomsk, USSR, now docent at Tomsk Polytechnic University, 

Russia.  

20. (7) L. V. Chernysheva, Dr. Sc. 1988, Leningrad, USSR, now leading scientist of the Ioffe 

Physical-Technical Institute, St. Petersburg, Russia.  

21. (9) [12] A. V. Solov'ev, Humboldt Fellow, twice, PhD 1988, Dr. Sc. 1999, St. Petersburg, 

Russia, now leading scientist at the Ioffe Physical-Technical Institute, St. Petersburg, Russia, 

and professor of the Institute for Advanced Studies, Frankfurt-on-Main, Germany.  

22. [13] A. V. Korol', Humboldt Fellow, PhD 1988, Dr. Sc. 1999, St. Petersburg, Russia, now 

Associate Professor at the St. Petersburg Maritime University, Russia.  

23. V. A. Sosnivker, PhD 1989, St. Petersburg, Russia, now in Israel. 

24. V. A. Kupchenko, PhD 1989, St. Petersburg, Russia, now at the St. Petersburg .State 

Technological University, Russia.  

https://en.wikipedia.org/wiki/Vitaly_Efimov
https://en.wikipedia.org/wiki/Efimov_state
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25. (11) M. L. Shmatov, PhD 1993, St. Petersburg, Dr. Sc. 2007, Moscow, Russia, now Senior 

scientists at the Ioffe Physical-Technical Institute, St. Petersburg, Russia. 

In the list () is the sequential number as a Doctor of Sciences (Dr.Sc), [] - sequential number 

as professor 

 

N. A. Cherepkov (from 1983) and V. K. Ivanov (from 1988) started to organize their own 

groups. Since then they have their own PhD students, many of which defended their own theses, 

thus essentially increasing the size of the school.  

 

Events in the Group 
In 2017, it is 50 years since appearance of this group. It gave life to 25 PhD students, of which 

14 are DCs and professors. During these years we published about 20 books and 1000 refereed 

articles. 

 

Happy events 
 

25.10.17 V. N. Efimov received the Faddeev Medal for 2018 

My nomination: 

The Nomination of V. N. Efimov to the Faddeev medal for prediction and 

investigation of the Efimov effect. 
 

 With this letter I am nominating Prof. Vitaly N. Efimov to the Faddeev medal for the prediction 

and subsequent investigation of the specific three-body levels, the number of which logarithmically 

increases with the two-boy scattering length growth. I consider this prediction published as long ago 

as in 1970 as a groundbreaking discovery important not only in three-body, but in almost each part of 

contemporary physics. 

I know Efimov since 1948, when he was a promising, full with curiosity, schoolboy. After 

acquiring Diploma at the Leningrad Electro-technological Institute as an engineer, he moved closer to 

science by joining the Ioffe Physical-Technical Institute being invited there by late Prof. L. A. Sliv and 

me. It was, as far as I remember, in 1961. He worked there with me on the energy and properties of 

rigid spheres gas. The corresponding results were published in 1964 and 1968, and formed his PhD 

thesis, defended in 1966. In course of this research, he became interested in the derivation of the three-

body scattering amplitude. 

His results that latter became known as Efimov effect were derived around 1970 and were almost 

immediately approved as very promising and extraordinary important by two well-known experts in 

theoretical physics in general and in the three-body problem in particular, namely late V. N. Gribov 

and L. D. Faddeev. They expressed their opinions during a specially arranged meeting of four of us at 

a conference in Novosibirsk. A little bit later this Efimov work became the content of his Doctor of 

Science thesis, defended at the Institute of Theoretical and Experimental Physics in Moscow in 1974. 

As a first natural example of a predicted by his theory level, Efimov considered the 12C formation of 

three  - particles. 

Already at that time Efimov demonstrated outstanding depth in understanding the physical 

picture of his effect. It is remarkable that he received very important analytic results in three-body 

theory without using any specific three-body equations, such as derived earlier by G. V. Skorniakov 

and L. D. Ter-Martirosyan for zero-range interparticle interaction, or their generalization for any 

interparticle interaction, known as Faddeev equations. 

https://web.infn.it/eu-few-body/index.php/13-news/22-faddeev-medal-2018
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It deserves to be noted that in subsequent publications he investigated more complicated cases 

than initially studied three particles of equal masses. However already his initial study permitted to 

discover his famous scaling low for the number of bound specific levels N in a three-body system of 

particles with pairwise attractive interaction with radius 0r  and scattering length a 

 

0~ ln /N a r . 

 

This leads to N →  as 0/a r → . 

The very fact that for 0 0r =  the number of 3-particle level is infinite was known from Danilov – 

Gribov work, but was considered as an unphysical effect that appears due to absolutely unknown 

reason. The recipe, suggested by Gribov was simple – to neglect all of them but one and to identify 

this one with e.g. triton bound state for a three-nucleon bound state. Only Efimov clarified this situation 

that was dramatic at that time. He not only resolved this problem but predicted a family of unknown 

levels. However, at that time experimental confirmation of Efimov theory did not exist. 

 This confirmation followed with a prominent delay, in 2006, and came from Innsbruck. The 

Efimov theory acquired overwhelmingly broad and important applications with consideration of 

gaseous objects, in which the scattering length can be changed under the action of laser light from very 

small to very big values, both negative and positive. Under such conditions a new domain in physics 

was opened that is now called Efimov world. It became an unexpectedly broad area of research. 

 It is not an overestimation to say that the consideration of a new matter – gases with alternating 

scattering length under the action of laser field, transformed a very interesting theoretical result into a 

real excitingly rich and interesting Efimov world, that exist according the following law of Nature: 

0ln /N A a r=  

 I am positive that the discovery of such a law deserves highest awards. The Few-body 

community has its award – Faddeev medal, for which Efimov is the most suitable candidate. 

 

Miron Ya. Amusia, 

 

Professor of physics, Jerusalem 

 

PS While preparing this Nomination Letter and rereading Vitaly Efimov article in Wikipedia, I run 

across an article entitled 50 People Who Deserve a Nobel Prize. It includes Efimov and six others, 

with P. Higgs, who received this prize in 2013, among them. So, Faddeev medal would be a good start. 

 

25.01.17 

 

27.12.17 M. Ya. Amusia and L. V. Chernysheva received the A. F. Ioffe Prize of the Russian 

Academy of Sciences for 2017 “For outstanding work in physics”. It is awarded for the series of 

publications on “The theory of resonance phenomena in the processes of interaction of photons, 

electrons, and positrons with atoms, fullerenes and endohedrals”». The official announcement is 

Премия имени А. Ф. Иоффе 

 

Vitaly Efimov, Talk at 22nd International Conference on Few-Body Problems in Physics (FB22) in 

Caen, 11.07.18 at the ceremony on awarding Faddeev medal Road to a Three-Boson Surprise  
This article belongs to the Topical Collection “Ludwig Faddeev Memorial Issue” 

Abstract This is the text of the talk given at the XXII International Conference on Few-Body Problems in Physics, Caen, 

France, July 9-13, 2018. The author is a co-recipient of the 2018 Inaugural Faddeev Medal. First of all, I would like to 

https://en.wikipedia.org/wiki/Vitaly_Efimov
http://www.thebestschools.org/blog/2012/09/30/50-people-deserve-nobel-prize/
https://en.wikipedia.org/wiki/Peter_Higgs
http://www.ras.ru/about/awards/awdlist.aspx?awdid=70
https://fb22-caen.sciencesconf.org/
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thank the Few-Body Physics community for honoring my and Rudi Grimm’s work with the first-ever Faddeev Medal. In 

my talk Iwill not spend much time on what we have done: in this audience I guess almost everybody knows what we have 

done.1 Instead I will focus on what you probably don’t know. I ill talk about a serpentine road that led to the 1970 finding 

of the surprising properties of quantum three-body systems [4,5]. On my way along this road I was fortunate to meet Ludvig 

Faddeev, and I will talk about this too. 

To be followed easier, I break this road into ten segments. 

1. The starting point is Leningrad, now St. Petersburg, 1955. By that time, upon graduating from a 

high school, I was sure I liked math and physics more than history or literature. 

2. Following a suggestion by my father, mechanical engineer, I began college studies at Leningrad 

Electrical Engineering Institute. I soon realized that I greatly enjoyed higher math and physics, and I 

developed a habit of thorough independent study of these subjects. This gradually became my main 

occupation. Initially I considered my self-studies as groundwork for my future engineering career, but 

that reason faded with time. I graduated in 1962, earning the master degree in radio engineering. 

3. The title of my master-degree thesis was “Statistical Approach to Ground States of Atomic Nuclei.” 

The title and content of the thesis had little to do with radio engineering. Fortunately the professors 

relented and allowed the submission and presentation. The sharp turn from radio engineering to 

theoretical nuclear physics was initiated by a purely accidental event. About two years before the 

graduation, while walking in a street, I ran into Miron Amusia. He graduated from the same high school 

few years earlier than I. We knew each other quite well.2 At the time of our chance encounter Miron 

was a young theorist at the Theoretical Physics Division of the famous Ioffe Phys Tech Institute in 

Leningrad.3 As we walked along the street, I shared with him my aspirations. After several more 

meetings Miron made it possible for me to regularly visit seminars at the Ioffe Institute. He shaped the 

direction of my further self-studies and introduced me to his boss Lev Sliv, head of the Nuclear Theory 

group. After I presented my calculations involving 

electromagnetic resonators—I had done them working part-time at a Leningrad Electrical Engineering 

Institute lab—and after my master-thesis presentation, Sliv decided to accept me to his group. This 

way, 
1 For a brief review of basic concepts see Efimov [6]; Ferlaino and Grimm [7]. Recent developments are reviewed by 

Naidon 

and Endo [10]; Greene et al. [8]; D’Incao [2]. 

2 We first met when Miron was assigned to mentor a group of younger school kids including myself of age 10. 

3 He is still there today; he is also at the Hebrew University, Jerusalem. 

immediately after graduating from Leningrad Electrical Engineering Institute, I started at the Ioffe 

Institute. A self-taught beginner, I was absolutely happy! 

4. Miron suggested the direction of my initial research, and in 1966 I earned the PhD degree presenting 

the thesis titled “Pair Collisions in a Low-Density Degenerate Fermi Gas.” The main results were 

published in Annals of Physics [1]. 

5. There were two reasons I then decided to focus on the quantum three-body problem. First reason 

naturally emerged from my studies of low-density Fermi gas. At low densities the properties of the gas 

are determined by pair collisions of gas particles. As the density increases, the effect of triple collisions 

grows. One therefore needs to properly take it into account, which requires understanding of three-

body physics. The second reason was no less important. I knew that the three-body problem in classical 

and quantum physics was considered one of the toughest. In particular, the three-nucleon problem was 

not clearly understood. Being a quite ambitious and self-confident young man, I decided I was up to 

the challenge. 

6. I started with the collision of three quantum hard spheres. I made this choice because my previous 

work on Fermi gas involved particles with a strong repulsive interaction imitating the strong short-

range repulsion between the nucleons. To my amazement, I was able to solve this problem.4 The result 

was published in Soviet Journal of Nuclear Physics [3]. 
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7. The success with three hard spheres served as a great encouragement to continue working in the 

field. At that time a typical paper in nuclear or atomic three-body physics involved heavy numerical 

calculations, with not much of physical insight. A rare exception was the paper by Llewellyn Thomas 

[11], and I decided to carefully study it. Thomas showed that if two quantum particles are loosely 

bound, three of them will definitely be bound tightly—the size of their bound state will be on the order 

of the range of interparticle forces. This is called the Thomas collapse. Thomas’work had a significant 

impact on the early development of nuclear physics because his finding demonstrated that the range 

of nuclear forces cannot be too short. Indeed, the deuteron can be considered a loosely bound two-

nucleon system. According to Thomas, if the range of nuclear forces were too short, the three-nucleon 

system, triton, would collapse, which is not the case. I asked myself the question, How will three-body 

forces affect the Thomas’ result? After all, particles can interact not only pairwise but also when three 

of them closely approach one another. With this in mind, I modified the trial wave function constructed 

by Thomas so that it now included the effect of strong three body repulsion. This modification affected 

the Thomas’ result very little as long as the ranges of two- and three-body forces were assumed to be 

of the same order. But a strange situation emerged when I made the range of three-body repulsion 

significantly greater than the range of two-body forces—but still less than the size of the loosely bound 

state of two particles. I expected that such strong and extended three-body repulsion would destroy the 

binding of three particles. To my surprise, it didn’t. Puzzled, I considered an extreme case. I set the 

binding energy of two particles to zero so that the size of their loosely bound state became infinite. 

Keeping the three-body repulsion strong, I then began to gradually increase its range. I found that no 

matter how long this range was, the three-body bound state survived! I tortured myself with this 

striking result for quite a while until I realized5 that (i) the loose two-body binding generates an 

effective long-range attraction of three particles, and that (ii) the range of the attraction is 

approximately equal to the size of loosely bound two-body state. 

That was the key finding. A simple physical picture now emerged. Suppose a particle approaches a 

loosely bound pair. The particle will start feeling the presence of the pair at distances approximately 

equal to the size of the pair. At these distances one particle of the pair can leave the pair and form a 

similar pair with the incident particle. This process of particle exchange can repeat itself many times 

giving rise to an effective three-body attraction with the range equal to the size of the pair. 

8. After the physics became clear, it was much easier to deduce unusual properties of the new 

phenomenon. It turned out that due to the long range of the effective three-body attraction, it was able 

to support numerous excited three-body states. In the extreme case when the binding energy of two 

particles is zero—so that the range of the three-body attraction gets infinite—the number of such 

excited states is infinite. They are all similar to one another differing only in their scale. Another 

interesting result was that with increase of the strength of two-body forces the number of those excited 

states may decrease. The physical picture explained this 
4 To be more precise, I demonstrated that the problem can be reduced to a one-dimensional equation to be solved 

numerically. 

5 A simple quantum-mechanical example helps see that a strong repulsion of arbitrarily long range does not necessarily 

destroy binding. Consider a particle bound by an attractive 1/r or 1/r2 potential cut at shorter distances by a repulsive core. 

The particle remains bound by such potential regardless of how large the core radius is. 

paradox in simple terms: with strengthening of two-body forces, the binding energy of the pair 

increases, the pair tightens, and its size decreases causing the range of the three-body attraction to 

decrease. Such attraction supports less three-body bound states. 

9. In Winter 1970 I completed the work and discussed it at a seminar of our group. Miron readily 

accepted and supported my findings. Soon after that, while pacing a hall of the Ioffe Institute building, 

I saw Ludvig Faddeev. Those days Faddeev was already a prominent figure in quantum physics. His 

workplace was the Leningrad branch of the Steklov Mathematical Institute. Yet he sometimes came to 

the Ioffe Institute to discuss his research. I knew him well because we previously talked about my 
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paper on three hard spheres. Upon seeing him in the hall, I approached him and drew a diagram of 

three-body bound states on a tiny piece of paper (today this diagram is often referred to as the Efimov 

plot). I briefly explained the meaning 

of the diagram. Faddeev was very surprised. In a few days he called me and said he confirmed my 

results using his own method. Since then he firmly and actively supported my findings. As far as I 

know, he recommended publication of my paper in Soviet Journal of Nuclear Physics [4]. Miron 

encouraged me to write a brief report for Physics Letters. It was published [5] and became widely 

known. 

10. The immediate reaction to those two papers was quite strong, yet mixed. Some people 

enthusiastically supported the results. Some others were openly skeptical. I heard a lot of different 

opinions. I also heard that a physicist who refereed my Physics Letters manuscript was initially certain 

that the results were wrong. Yet trying to disprove them, he came up with his own proof of their 

validity. Some skeptical opinions were published as recently as in 2013. 

To conclude, looking back at this story, I could say it was a good mixture of passion, luck, and 

perseverance. “Chance favors the prepared mind,” famously said Louis Pasteur, and this story seems 

to fit his words nicely. I was extremely lucky to meet Miron Amusia, Ludvig Faddeev, and Lev Sliv 

at the right place and the right time. 

I would add that I was also fortunate to witness the second life of my findings after the remarkable 

experiment by Rudi Grimm and his group [9]. But this is a different story. 
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Sad events 

 
20.03.17. Passed away N. A. Cherepkov, one of the first members of the group. 

Дорогая Миля, уважаемый Митя, коллеги и друзья покойного! Примите искренние 

соболезнования в связи со смертью очень близкого нам всем человека. 

Моя жена и я с большой печалью узнали о том, что ушёл из жизни Коля, профессор 

теоретической физики Николай Алексеевич Черепков - широко известный во всём мире 

специалист по теории атомов и молекул, лауреат премии Гумбольдта, автор нескольких книг и 

сотен журнальных публикаций, научный руководитель ряда аспирантов. 

Я познакомился с Колей, тогда студентом Ленинградского Кораблестроительного 

института, в далёком 1960 году. С несколькими другими сокурсниками он стал участником 

моего домашнего семинара и увлёкся физикой всерьёз и надолго. Он вскоре перешёл на 

физический факультет ЛГУ. После его окончания поступил в аспирантуру ФТИ, Там, году в 

1964, мы начали исследования роли многоэлектронных корреляций в атомных процессах. 

Сравнительно долго не было публикаций. Ситуация резко изменилась в 1967, а начиная с 

1970-71 они пошли лавиной. На них сразу обратили внимание в СССР и за границей. По 
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результатам этих работ Коля в 1970 защитил кандидатскую диссертацию, а в 1972/73 мы с 

Колей поехали в Югославию для организации с югославскими коллегами сотрудничества в 

области исследований атомных процессов. 

В самом начале 70х Коля предложил совершенно новый механизм формирования 

спиновой поляризации электронов в процессе фотоионизации атомов. Он сам уделял большое 

внимание изучению этого механизма, что с годами стало одним из важнейших направлений в 

исследовании атомов и молекул. Результатом была и докторская диссертация, защищённая 

Колей в 1983. 

С конца девяностых основным объектом внимания Коли и его учеников стали 

двухатомные молекулы. Здесь им были также получены очень важные результаты. Многое 

было сделано вместе с экспериментаторами, зарубежными и российскими, с которыми Коля 

часто и плодотворно работал рука об руку. 

У нас были не только служебные, но и личные отношения. Мы вместе отмечали 

праздники, ходили друг к другу в гости, как-то вчетвером встречали Новый год.  

В конце девяностых его работа в области атомной и молекулярной физики получила 

особую награду - он стал лауреатом международной премии им. А. фон Гумбольдта. В 2000 и 

2006 нами, вместе с В. К. Ивановым и Л. В. Чернышевой, были опубликованы две монографии. 

Наша совместная работа продолжалась более полувека. Коля в ней был очень важным 

сотрудником – конструктивным, творческим, необыкновенно надёжным и ответственным. 

Сейчас, перебирая в памяти все прошлые годы, жалеешь лишь о том, как быстро это 

замечательное время проскочило – как миг. 

Думаю, Коле было бы приятно узнать, что Приближение Случайных Фаз с Обменом, в 

развитии которого он принимал столь активное участие, широко используется в мире. 

Библиография содержит уже почти 650 наименований. 

Коля прожил яркую, насыщенную жизнь, оставив после себя достойный след. Пусть 

земля ему будет пухом. 

 

Главный научный сотрудник ФТИ, профессор Еврейского Университета в Иерусалиме, 

М. Я. Амусья 

 

21.03.17. 

 

English translation: 

Professor of Theoretical Physics Nikolai Alekseyevich Cherepkov, a widely known specialist in 

the theory of atoms and molecules, the Humboldt Prize winner, the author of several books and 

hundreds of journal publications, and the supervisor of a number of postgraduate students, passed 

away. 

I met Kolya, then a student at the Leningrad Shipbuilding Institute, in the distant 1960s. With 

several other fellow students, he became a member of my home seminar and got carried away by 

physics seriously and for a long time. He soon moved to the Physics Department of Leningrad State 

University. After his graduation he entered the postgraduate course of the Physico-Technical Institute. 

There, in 1964, we began to study the role of many-electron correlations in atomic processes. 

For a comparatively long time there were no publications. The situation changed dramatically in 

1967, and from 1970-71 they went into an avalanche. They immediately drew attention in the USSR 

and abroad. As a result of these works, Kolya defended his PhD thesis in 1970, and in 1972/73 Kolya 

and I went to Yugoslavia to organize cooperation with Yugoslav colleagues in the field of atomic 

research. 
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At the very beginning of the 1970s, Kolya proposed an entirely new mechanism for the formation 

of the spin polarization of electrons during the photoionization of atoms. He himself paid much 

attention to the study of this mechanism, which over the years has become one of the most important 

directions in the study of atoms and molecules. The result was a Doctor of Sciencel dissertation, 

defended by Kolya in 1983. 

Since the late nineties, the main object of attention of Kolya and his disciples have become 

diatomic molecules. Here he also received very important results. Much has been done together with 

experimentalists, foreign and Russian, with whom Kolya often worked fruitfully hand by hand. 

We had not only official, but personal relationships. We celebrated holidays together, went to visit 

each other, once celebrated together the New Year. 

In the late nineties his work in the field of atomic and molecular physics received a special award - he 

became a laureate of the International Prize of A. von Humboldt. In 2000 and 2006 we, together with 

VK Ivanov and LV Chernysheva, published two monographs. 

Our joint work lasted more than half a century. Kolya in it was a very important collaborator - 

constructive, creative, extraordinary reliable and responsible. Now, looking over all the past years in 

memory, you only regret how fast this wonderful time slipped by - just like a blink. 

I think Kolya would be pleased to learn that the Random Phase Approximation with the Exchange, in 

the development of which he took so active part, is widely used in the world. The bibliography contains 

almost 650 titles. 

Kolya lived a bright, rich life, leaving a worthy track. Let he rest in peace. 

 


