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Steven Weinberg: “I am a physicist, not a historian, but 
over the years I have become increasingly fascinated by 
the history of science. It is an extraordinary story, one of 
the most interesting in human history.  Today’s research 
can be aided and illuminated by a knowledge of its past, 
and for some scientists knowledge of the history of 
science helps to motivate resent work.”
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Country ratings in science

One of the possible options to grade science 
levels in countries is a number of Nobel prize 
winners. 

However, if we use the criterium there is an 
official opinion that the Nobel Committee 
ignores achievements of Soviet (Russian) 
scientists and therefore, the level of Russian 
science was underestimated (see, A. Blokh,

“The Soviet Union in the interior of the Nobel 
Prizes” Fizmatlit, Moscow 2005). 



http://lheplive.jinr.ru/live-streaming/





V. L. Ginzburg:  Russian scientists practically did not nominate their 
compatriots for the Nobel Prizes, and then they said that their outstanding 
achievements were ignored by the Nobel prize Committee.

For instance, The Bureau of the Department of Physical and Mathematical 
Sciences of the USSR Academy of Sciences sent an extract from the 
minutes of the meeting dated November 1, 1955 to the Foreign 
Department of the USSR Academy of Sciences "On the nomination of 
Soviet scientists for the Nobel Prize."

 The Bureau of the department does not consider it appropriate to 
nominate Soviet scientists for the Nobel Prize, since, in the opinion of the 
bureau members, this prize cannot be considered international due to the 
fact that the Nobel Committee did not consider it tedious to award this 
prize to outstanding figures of science and culture of our country (D. And 
Mendeleev, L. N. Tolstoy, A. P. Chekhov, M. Gorky). The Bureau chairman 
 academician M. A. Lavrentiev, the secretary is Candidate of Chemical 
Sciences A. N. Lobachev 

 



One case of physical discovery combination (Raman) 
scattering

The combination scattering was discovered 
independently by G. S. Landsberg and L. I. 
Mandelstam on 21 February 1928 in Moscow and S. 
V. Raman and K. S. Krishnan on 28 February 1928 in 
Calcutta. However, Raman and Krishnan published 
their paper  on 31 March 1928 in Nature,  while L-M 
paper was received by  on 12 July 1928 in  Zeitschrift 
für Physik and published in November 1928.

Many Soviet physicists (including V. L. Ginzburg) 
considered this case as a discriminnation of Soviet 
physicists since Raman received a Nobel prize in 
1930, but Landsberg and Mandelstam not. 

 



 

Year Nominee NomNominator

1930 Chandrasekhara Raman   
Werner Karl Heisenberg

Jean Perrin NP in 1926 
1926 1926

1930  Grigoriy Landsberg
Leonid Mandelstam (Mandelshtam)
Chandrasekhara Raman

 Orest Khvol’son

1930
0 

 Chandrasekhara Raman
Robert Wood

 Eugene Bloch

1930 Robert Wood
Chandrasekhara Raman

 Niels Bohr NP in 1922 
1922

1930 Chandrasekhara Raman Prince Louis Victor de 
Broglie 

NP in 1929 
1929

1930 Chandrasekhara Raman  Maurice de Broglie

1930 Chandrasekhara Raman  Richard Pfeiffer

1930 Chandrasekhara Raman Ernest Lord Rutherford NP in 190890

1930  Chandrasekhara Raman  Johannes Stark NP in 19199

1930 Chandrasekhara Raman  Charles Wison NP in 1929



 

Nominee Nominator

1929 Robert Wood
Chandrasekhara Raman

Niels Bohr NP in 1922

1929 Jean Cabannes
Chandrasekhara Raman

Charles Fabry



 

YYear
1

1930

Nominee 

Grigoriy Landsberg
Leonid Mandelstam (Mandelshtam)
Chandrasekhara Raman 

ТщNominator

Orest Khvol’son

1930 Leonid Mandelstam (Mandelshtam) Nikolay Papaleksi



GR was born in conversations between 
A. Einstein and D. Hilbert in November 

1915



This interesting correspondence has been was publicly 
known in 1978



G. Gamov (Friedmann’s student), V.A. Fock 
(Frederiks’s & Friedmann’s student)



Two great physicists (George Gamow and Abram Alikhanov) were born 
at the same day (04.03.1904) in Odessa and Elizavetpol (today Ganja, 
Azerbaijan). This generation of physicists creates a glory of Russian 

science. 



Former LSU rectors: A. D. Alexandrov 
(Delaunay  (Delone) and Fock’s student) and S. 

P. Merkuriev



International GR 
Conferences

GRG-0, Bern (1955), Pauli, Fock, Alexandrov

GRG-1 (1957, Chapel Hill, NC, USA), Feynman, 
Bondi, Weber, Wheeler, De Witt, Bergmann --
The start of GWs race

GRG-3 (1962, Warsaw, Jablonna, Poland) 

The First Texas Symposium (1963) – R. Kerr, 
A. Papapetrou, T. Gold

………………………………………………………
………………………………………………...

 



GR0





63 years since the Jablonna Conference 
(GR3)

and 68 years since the Chapel Hill 
Conference (GR1) 









A. Einstein (1930) about J. 
Kepler (1571-1630)

Precisely in such a troubled and turbulent time as ours, when it is 
hard to summon up joy about mankind and the progress of 
human affairs, it is especially comforting to think of such a great 
and serene person as Kepler. He lived at a time when the very 
conception of universal lawfulness of nature was not at all 
established. How great must have been his faith in such 
lawfulness, to have the strength to endure decades of patient, 
difficult work—supported by no one and understood by few—in 
the empirical investigation of planetary movement and its lawful 
mathematical expression!

Our admiration for this wonderful man is joined with another 
feeling of admiration and veneration, not for any person, but for 
the mysterious harmony of Nature into which we were born.

           



 Johannes Kepler lived a very hard life in very difficult times (it 
was the Thirty Years War in Europe)







The founders of GR studies in Russia 



Vsevolod Konstantinovich Frederiks 13.04.1885 (Warsaw) – 
06.01.1944 (?) (Gorky ?) 

In 1903 VKF finished gymnasium in Nizhnij Novgorod

In 1907 VKF finished Geneve University with specialisation 
in physics

In 1909 VKF got PhD in physics under supervision G. E. 
Guye (Geneve)

In 1911 VKF an assistant at the Theoretical division of 
Physics Institute at Gottingen under W. Voigt

In 1914 civil prisoner, private assistant of D. Hilbert



Woldemar Voigt (1850-1919) was the Frederiks 
supervisor at Institute of Physics in Gottingen University 



In 1918 VKF came back in Moscow, work in Institute of 
Physics and Biophysics

In 1919 VKF was a senior physicist at State Optical Institute, 
a member of Atomic commission,  associate professor in 
Petrograd State University, professor in Pedagogical 
Institute  

In 1920 VFK is a lecturer at Polytechnic Institute 

In 1921 VKF published the first review on GR in Soviet 
Physics Uspekhi

In 1923 VKF was a senior physicist in Institute of Physics 
and Technology 

In 1924 VKF and AAF published of the first chapter of their 
joint book “Basics of GR”



 

In 1926 VKF was  a  Consultant to the Geological Committee     

 In Autumn 1927 VKF married  Maria Dmitrievna Shostakovich (a 
sister of composer D. D. Shostakovich). 

 In 1931  VKF was Head of the Crystallization Laboratory in  LPTI 

 In 1933  VKF was Head of anisotropic liquid Laboratory in LPTI

 In 1934 VKF got Dsc degree without a formal defense, nominated 
by the LPTI Scientific Council as a candidate for corresponding 
member of Soviet Academy of Science, co-editor with A. Р. 
Afanasiev of Course on General Physics (I. K. Kikoin, Yu. B. 
Khariton were among authors of chapters in the book)

On October 20, 1936 VKF was arrested   as a defendant in the 
Pulkovo case.

On May 23, 1937 VKF sentenced to 10 years in prison camps 
(Taishetlag) 



 

In 1939   VKF was in Orel prison  

In 1940   VKF was in Ukhta (Izhemlag, Komi)

 On January 6, 1944 VKF died. Only in 1957 relatives got an 
official document on his death,  where is the dash made in the 
place of death 



Alexander Alexandrovich Friedmann (Friedman) 
4(16).06.1888 (Sankt-Peterburg) – 16.09.1925  (Leningrad) 

In 1897 - 1906 AAF was a student at the Second SPB gymnasium 

In 1905 AAF wrote the first mathematical paper (published in 
1907)

In 1906 - 1910 AAF was student at mathematical division of the 
faculty of physics and mathematics

In 1910 - 1913 AAF left in SPB University for a preparation for a 
professor position

In 1913 AAF passed master exams and got master degree

In 1914 – 1916 AAF joined the army as a volunteer,   he served in 
aviation units 

In 1918 – 1920 AAF was a professor of mechanics deprartment of 
Perm University 

In 1920 – 1924 AAF was a researcher at Atomic Commission in 
State Optical Institute

In 1920 – 1924 AAF was a professor at the Faculty of 
Physics and Mechanics of Petrograd Polytechnic Institute At



 

In 1920 – 1924 AAF was a professor at the Faculty of 
Physics and Mechanics of Petrograd Polytechnic Institute 

In 1920 – 1925 AAF was a senior physicist, head of 
mathematical bureau, scientific secretary and since February 
1925 director of Main Geophysical Observatory

In 1922  AAF published his first cosmological paper

In 1923  AAF published his book “World as space and time”

In 1923  AAF travelled to Germany and Norge

In 1923  AAF wrote a letter to A. Einstein

In 1924  AAF published his second cosmological paper

In 1924  AAF (with V. K. Frederics) published «Foundations 
of relativity theory»



 

In July 1925 AAF and P. F. Fedoseenko made a record-
breaking balloon ascent (flight at 7400 m)

In July – August 1925 AAF and his wife relaxed at the 
Crimea cost

On August 17, 1925  AAF came back to Leningrad, while his 
wife (N. E. Malinina) went to another town.

Perhaps, in his last train trip AAF was infected by a typhus 
since he ate dirty fruits.   According to Friedman himself, he 
probably got infected by eating an unwashed pear bought at 
one of the railway stations on the way from Crimea to 
Leningrad.  Suddenly (on September 2) he felt sick.

On  September 16, 1925  AAF died in hospital.

He was buried at the Smolensk Orthodox Cemetery in 
Leningrad.





  The revolutionary breakthrough in 1917 

Assuming uniform and isotropic distribution of matter in the 
Universe A. Einstein found the first (static) cosmological solution. 

Remarkably, so rough approximation for matter distribution give 
an opportunity to describe a behaviour of the Universe.

Later it was found that this (static) solution is unstable. 



























In 1933 at Caltech after the Lemaitre’s 
lecture A. Einstein said: “This is the most 
beautiful and satisfactory explanation of 
creation to which I have ever listened”. This 
Einstein’s opinion was widely distributed 
through mass media. These circumstances 
had a negative impact on the development of 
cosmological studies in USSR for around 
thirty years. 



Abbe Georges Henri Joseph Édouard Lemaître   7 July 1894 – 
20 June 1966 (The Big Bang Father)

GL signed on voluntarily on 9 August 1914 and entered in 
Belgium army 

GL gained his doctorate this was his licence to teach, not a 
PhD in 1920 

GL got travelship to visit UK and USA in 1923

GL  visited Slipher in Arizona and Hubble at Mount Wilson in the 
summer of 1925

GL defended his PhD Thesis at MIT in 1927

In 1927 GL published a paper “On a homogeneous expanding 
universe of constant mass”, appeared in the Annals of the 
Scientific Society of Brussels. In the paper derived the law (which 
was called later the Hubble law). This derivation was omitted in 
the English translation published in 1931

 



“In October 1927, Einstein participated at the 5th Solvay 
Congress in Brussels, where the main topic was quantum 
theory. Lemaitre was not invited to those discussions, but 
Louvain is only 20 km from the capital, so during a break in 
the closed sessions he caught Einstein’s attention, and the 
two took a stroll in the Parc Leopold. Einstein commented 
favourably on Lemaitre’s mathematical competence, 
although he rejected the notion of an expanding universe as 
an abomination. And it was Einstein who, at this encounter, 
directed Lemaitre’s attention to Friedman’s work. Lemaitre 
found this news unsettling, but his confidence in Slipher’s 
data compelled him to continue to work on expansion as the 
key to interpreting the data on “nebular velocities”.” (S. 
Mitton, A & G April 2017) 

 



In 2011 Mario Livio learned that GL decided to omit the 
Hubble law derivation since the law was known as Hubble 
law obtained from observations

In 2018 IAU decided to name the Hubble law as Hubble – 
Lemaitre law 

In 1931 GL published a paper where he introduced a hot 
Universe model

In 1946, Lemaitre’s book L’Hypothesis de l’Atome Primitif, 
Essai de Cosmologie2) had described his ideas at greater 
length, paying more attention to concepts of the quantum 
world. Lemaitre predicted also a temperature a few  K as 
relic. 

In 1948, Ralph Alpher and Robert Herman published  a 
value of 5 K for the temperature of the cosmic microwave 
background

 







However, even earlier M. Bronstein (Sov. 
Physics – Uspekhi, 1931) wrote in his review 
of cosmological models considered in the 
framework of GR “Friedman’s cosmological 
solutions are half forgotten”.  



Чехов А. П. Записная книжка IV
A. P. Chekhov. 

17. Национальной науки нет, как нет национальной таблицы умножения; что 
же национально, то уже не наука.

17. There is no national science, just as there is no national 
multiplication table; what is national is no longer science.



BSE (Second edition, v. 23, p. 109), Cosmology. As one can see, 
in contrast of other branches of physics Soviet atheistic 

philosophers were controlling cosmology   in 1950s.



In 1940s G. Gamow proposed the hot Universe 
model, calculated primodial nucleosynthesis and 
predicted an existence of CMB radiation. Gamow  
was the youngest corresponding member of Soviet 
Academy of Sciences (from 1932 to 1938, restored 

posthumously in 1990).



 G. Gamow (on communications with Soviet Physicists)

So a couple of years ago ... You see, my situation with Russian scientists is that physicists and 
astronomers know that I am persona non grata, and they are afraid to write to me, and I 
don't want to write to them because I bring them into trouble. But biologists don't. A 
Russian name, well, there are many Russian names. So a couple of years ago I got from 
Luchnik some reprints. He was interested in this coding problem, and I sent him my 
reprints and letter. And this is my stationery, which probably you have seen.

https://www.aip.org/history-programs/niels-bohr-library/oral-histories/4325





“Shmaonov described how, in the middle of the 1950s, he had been 
doing postgraduate research in the group of the well-known Soviet radio 
astronomers S. Khaikin and N. Kaidanovsky: he was measuring radio 
waves coming from space at a wavelength of 3.2 cm. Measurements 
were done with a horn antenna similar to that used many years later by 
Penzias and Wilson.  Shmaonov carefully studied possible sources of 
noise. Of course, his instrument could not have been as sensitive as 
those with which the American astronomers worked in the 1960s. 
Results obtained by Shmaonov were reported in 1957 in his PhD Thesis 
and published in a paper (Shmaonov 1957) in the Soviet journal Pribory i 
Tekhnika Eksperimenta (Instruments and Experimental Methods)*. The 
conclusion of the measurements was: “The absolute effective 
temperature of radiation background ... appears to be 4 ± 3 K.” 
Shmaonov emphasized the independence of the intensity of radiation on 
direction and time.” 

*Shmaonov, T., 1957, Method of absolute measurements of the effective 
temperature of radio emission with a low equivalent temperature 
[Методика абсолютных измерений эффективной температуры 
радиоизлучения с низкой эквивалентной температурой], Pribori i 
Tekhnika Experimenta (in Russia), 1, 83





Shmaonov in 1957 in Pulkovo





A typical version for an ignorance of the 
Shmaonov’s discovery

 No one knew an astronomical sense of his 
discovery in 1950s (including S. E. Khaikin)      

  However, we have to keep in mind that dynamical models 
of Universe (Friedmann, Lemaitre, Gamow..) were banned 
due to Soviet Philosophy opinion on evolution of the 
Universe until  June 1963 when this ban was lifted.  In 
June 1963 Soviet Academy of Sciences changed  its point 
of view on allowed models for the Universe evolution 
since it celebrated 75th anniversary since  the Friedmann’s 
birthday.    Therefore, we celebrated 60 years of Russian 
physical cosmology in 2023. Shmaonov (2021) wrote in 
the book on Khaikin: «Gamow’s works were not widely 
known in the world, in USSR his works were banned since 
he was considered an enemy of the people» 



Kapitsa (1962) in “Experiment, theory, practice”:   “ What has been said about physics can be applied 
to other areas of the natural sciences. The separation of theory from experiment, experience, and 
practice damages, first of all, the theory itself. I would like to say that the separation from experience 
and from life also occurred among philosophers who study the philosophical problems of natural 
science.

Here is another example that shows what insufficient understanding and knowledge of physical 
experiments leads to. Many still remember freshly how a number of philosophers, dogmatically 
applying the method of dialectics, proved the inconsistency of the theory of relativity. The greatest 
criticism from philosophers was subjected to the conclusion of the theory of relativity that energy is 
equivalent to mass multiplied by the square of the speed of light (E = mc2). Physicists have long 
verified this law of Einstein in experiments with elementary particles. To understand these 
experiments, deep knowledge of modern physics was required, which some philosophers did not 
have. And so physicists carried out nuclear reactions and tested Einstein's law not on individual 
atoms, but on the scale of an atomic bomb. Physicists would be good if they followed the conclusions 
of some philosophers and stopped working on the problem of applying the theory of relativity to 
nuclear physics! In what position would physicists have put the country if they had not been prepared 
for the practical use of the achievements of nuclear physics?

This shows that the application of dialectics in the field of natural sciences requires an exceptionally 
deep knowledge of experimental facts and their theoretical generalization. Without this, dialectics 
itself cannot provide a solution to the problem. It is, so to speak, a Stradivarius violin, the most perfect 
of violins, but in order to play it, one must be a musician and know music. Without this, it will be as 
out of tune as an ordinary violin. ”



P. L. Kapitsa (1962, 1963) and Ya. B. Zeldovich (1963)  
played a great role to remove the ban on dynamical models 

for the Universe



P. L. Kapitsa (1963):  “Friedmann made one of the most significant 
theoretical discoveries in astronomy—he predicted the expansion 
of the Universe. From Friedmann's solution of Einstein's 
cosmological equations, it followed that the radius of curvature of 
our world could change over time. A few years after Friedmann's 
work was published, the American astronomer Hubble discovered 
the recession of galaxies—a consequence of the expansion of the 
Universe*. Thus, Friedmann "at the tip of his pen" discovered an 
amazing phenomenon of cosmic scale... 
Friedmann did not live to see his calculations confirmed by direct 
observation. But we now know that he was right. And we are 
obliged to give a fair assessment of the remarkable result of this 
scientist. Friedmann's name has been undeservedly forgotten until 
now. This is unfair and this needs to be corrected. We must 
perpetuate this name. After all, Friedmann is one of the pioneers 
of Soviet physics, a scientist who made a great contribution to 
domestic and world science. It is necessary to publish a collection 
of all his works and publish his biography.”

*Now it is called the Hubble – Lemaitre law.



Alexander Alexandrovich Friedman and Vsevolod Konstantinovich Fredericks, 
being professors at Petrograd (now Leningrad) University, were the first to 
introduce Russian physicists working in Petrograd to Einstein's recently created 
theory of gravity. It was at the very beginning of the twenties, when the blockade 
of Soviet Russia had just been broken and scientific literature began to arrive 
from abroad. A seminar was held at the university's Physics Institute, where, 
among others, reports on Einstein's theory were presented. The seminar 
participants were professors and senior students (there were few of them then). 
The main speakers on the theory of relativity were V. K. Fredericks and A. A. 
Friedman, but sometimes Y. A. Krutkov, V. R. Bursian and others spoke. I vividly 
remember the reports of Fredericks and Friedman. The style of these reports 
was different: Fredericks deeply understood the physical side of theory **), but 
did not like mathematical calculations, while Friedman focused not on physics, 
but on mathematics. He strove for mathematical rigor and attached great 
importance to a complete and accurate formulation of the initial assumptions. 
The discussions between Fredericks and Friedman were very interesting.  (in 
Fok V A “The researches of A. A. Fridman on the Einstein theory 
of gravitation” Sov. Phys. Usp. 6 473–474 (1964);    Фок В А "Работы А.А. 
Фридмана по теории тяготения Эйнштейна" УФН 80 353–356 (1963)   )



1st Alexander Friedmann International Seminar on 
Gravitation and Cosmology (22-26 June 1988, Leningrad). 
Many famous scientists attended the meeting: D. Sciama,  
A. D.Sakharov, S. Hawking, M. A. Markov, B. Carter,  S. 

Deser, R. Ruffini







RELIKT-1 from Russian: РЕЛИКТ-1[a] (sometimes RELICT-
1) was a Soviet cosmic microwave 
background anisotropy experiment launched on board 
the Prognoz 9 satellite on 1 July 1983. It operated until 
February 1984. It was the first CMB satellite (followed by 
the Cosmic Background Explorer in 1989) and measured the 
CMB dipole, the Galactic plane, and gave upper limits on 
the quadrupole moment.

A follow-up, RELIKT-2, would have been launched around 
1993, and a RELIKT-3 was proposed, but neither took place 
due to the dissolution of the Soviet Union.











A radio-brightness map taken in the 8mm range during the 
Relict-1 experiment shows differences in the intensity of 
cosmic microwave background radiation caused by the 
movement of the Solar system at a speed of 350 km/s 
relative to the totality of all other galaxies (the dipole 

anisotropy). 







Maps Based on Two Years of DMR Observation (COBE)

 



Maps Based on Observations Made Over the Entire 4-year Mission (COBE)

 





Submission dates for COBE and Relikt-1



Submission date for  Relikt-1











Erast Borisovich Gliner 26.01.1923 (Kyiv) – 16.11.1921  
(San-Francisco) 

A. D. Sakharov on his first cosmological papers published since 
1960s: “In one of the hypothetical equations of state that I have 
considered, the energy density tends to  a constant value as the 
density of matter tends to infinity. That is, in the limit, the energy 
density does not depend on the density of matter. The pressure is 
negative,and the substance is stretched. Such an equation of 
state leads to the expansion of the universe according to the law 
of exponential  function. Independently,and with greater certainty, 
Gliner wrote about the same thing in the same years”.

It means that EBG considered vacuum energy in cosmological 
theories many years before an introduction of inflationary 
cosmology proposed by A. A. Starobinsky, A. Guth, A. D. Linde 
and many years before the discovery of the accelerated expansion 
of the Universe in 1998 and the introduction of dark energy as a 
component which determines a behaviour of the Universe.

 





 

In my description of Gliner’s scientific biography I essentially use

Yakovlev, D.; Kaminker, A. . Universe 2023, 9, 46. 

https://doi.org/10.3390/universe9010046

and

A. D. Chernin

https://ufn.ru/tribune/trib118.pdf



 

In 1926, Erast and his mother moved to Leningrad

In the summer of 1940 EBG graduated from school and was 
admitted to the Chemistry Department of Leningrad State 
University (LSU)

EBG spent the coldest and hungriest winter of 1941–1942 in 
Leningrad

At the end of April 1942, EBG insisted on enlisting and was 
assigned to artillery. He was awarded the Order of the Red 
Star. He was wounded three times. The last wound to the 
right arm on 30 October 1943 required amputation and he 
was hospitalized for several months.

He was then released from the army and returned to 
Leningrad in the summer of 1944. For medical reasons, he 
could not work with chemicals and was unable to continue 
his chemistry education. He was admitted to the Physics 
Department of LSU. He had to start from the first year, 
because the programs of the Chemistry and Physics 
Departments were different.  



 

On 19 May 1945, EBG was sentenced by the military tribunal under 
Articles 58-10, part 2 and 58-11 to 10 years with subsequent five-
year suppression of civic rights and no right to appeal. 

In 1945 -- 1952, EBG worked at the Special Construction Bureau 
(OKB-172) in Kresty designing naval gun systems.

 In 1952, he was transferred to Moscow, to KB-1 (S. Berya was one 
of heads of the KB). Gliner was released on 25 April 1954. He 
returned to Leningrad but was legally forbidden to live there for five 
years.

In May 1955, Gliner was offered a permanent job at a construction 
bureau P.O.691  (Leningrad branch of KB-1), and he accepted the 
position.

By the middle of 1963, he had passed all the exams and defended 
his thesis “Investigation of the singularity of Schwarzschild’s    
external solution”. In June 1963 he graduated from LSU (diploma 
with honors)



 

In 1962  the Publishing House of “Vysshaya Shkola” published a 
textbook “Differential Equations of Mathematical   Physics” co-
authored by N. S. Koshlyakov, E. B. Gliner and M. M. Smirnov.

By the middle of 1963, he had passed all the exams and defended 
his thesis “Investigation of the singularity of Schwarzschild’s    
external solution”.                                                                              
In June 1963 he graduated from LSU (diploma with honors)

In 1963 B. P. Konstantinov  sent a request to LSU with the 
proposal to employ him.

In 1965 EBG published the first paper in Soviet JETP.

In 1970 he prepared PhD thesis. 

V. L. Ginzburg, V. A. Fock and A. D. Sakharov supported Gliner’s 
studies and they proposed to present Gliner’s thesis as D Sc    
thesis. V. A. Fock and  A. D. Sakharov were ready to be 
opponents.



 

Ioffe LPTI administration  insisted on two points. First, either 
Sakharov is removed from the list of opponents, in which case the 
defense is allowed, perhaps even as doctoral; otherwise, all 
dissertation documents are taken away by administration and 
there will be no defence at all. Second, to frighten Gliner, it was 
said that the GR theory (Gliner’s topic) was not included in the 
work plan of the Ioffe Institute; accordingly, the topic should be 
changed, otherwise Gliner could lose his job.

It was unbelievable cruelty, but nobody protested because almost 
nobody knew. As for E. Gliner, it was a matter of principle not to 
disregard Sakharov. He refused, and his dissertation documents 
were locked away at the institute.



Conclusion
Very often our scientific community was not active in 

promotion of achievements of compatriots therefore, 
the achievements were underestimated or even not 
known in other countries.

I listed people whose achievements were underestimated:

V. K. Frederics, A. A. Friedman, G. Lemaitre, G. 
Gamow, S. E. Khaikin, T. A. Shmaonov, I. A. Strukov 
and Relikt-1 group, E. B. Gliner... 



Backup slides



From Paradise Lost by A. A. Migdal

“...Some of us turned out to be more equal than others, 
and our Western friends, regardless how hard they tried 
to help us in isolation, could do nothing with the laws of 
a free market – if you are not present to explain and 
defend your ideas they will get stolen or simply ignored 
and reinvented...”



М. И. Монастырский (2009) “...К слову сказать, у нас (в России) 
очень любят причитать по поводу недооценки русских учёных на 
Западе. Но тщательный анализ реальных фактов показывает, что 
больше всего признанию русских (советских) учёных мешают 
другие русские (советские) учёные...”



M. I. Monastyrsky (2009) "...By the way, we (in Russia) are very fond 
of lamenting the underestimation of Russian scientists in the West. 
Russian Russian (Soviet) scientists are the ones who hinder the 
recognition of Russian (Soviet) scientists the most, however, a careful 
analysis of the real facts shows...”



Massive graviton theories
•  M. Fierz and W.Pauli-1939   
•   Zakharov; Veltman, van Dam – 1970
•  Vainshtein  - 1972 
• Boulware, Deser -- 1972
• Logunov, Mestvirishvili, Gershtein et al. 

(RTG)
• Visser – 1998 (review on such theories)
• Rubakov,  Tinyakov – 2008
• de Rham et al.—2011 -- 2016





Constraints on graviton mass from S2 
trajectory

•  AFZ,  D. Borka, P. Jovanovic, V. Borka Jovanovic gr-
qc:  1605.00913v;    JCAP (2016) :

• λg > 2900 AU = 4.3 x 1011 km with P=0.9  or

• mg < 2.9 x 10-21  eV =5.17 x 10-54 g

• Hees et al. PRL (2017) slightly improved our 
estimates with their new data mg < 1.6 x 10-21  eV  
(see discussion below)







About citations
L. B. Okun said to young colleagues: “You have to prove that your studies are 
known in the world. Let me  know a number of citations at your papers”.

A few year ago at ITEP seminar, a ITEP researcher informed people that  a 
Nobel prize winner quoted his paper (and it was like a small sensation that 
Nobel prize winners knew papers from researchers of our Institute), and I 
decided to take a look how many Nobel prize winners quoted our paper and 
recognized that V. L. Ginzburg, S. Weinberg, G. Smoot, A. Ghez and her co-
authors, R. Genzel and his co-authors. In particular, V. L. Ginzburg quoted our 
paper in his last reviews on the most interesting problems of physics and 
astrophysics.

 I counted more than 30 citations on our paper from A. Ghez and R. Genzel 
groups in their papers on trajectories of bright stars near the GC. 





In a recent paper GRAVITY 
collaboration quoted 8 our papers









Shadow reconstructions for 
M87* and Sgr A* are based on 

three pillars: Synchrotron 
radiation,  VLBI concept, GR in 

a strong gravitational field 



Synchrotron radiation predicted by 
George A. Schott





 I.  Pomeranchuk, The maximum energy that primary cosmic ray electrons can have on the Earth's surface 
due to radiation in the Earth's magnetic field, J. Phys.  USSR,  2, 356 (1940)

 D. Ivanenko and I. Pomeranchuk, On the Maximal Energy Attainable in a Betatron, Phys. Rev. 65, 343 
(1944)

 L.A. Artsimovich and I. Pomeranchuk, The maximum energy that primary cosmic ray electrons can have on 
the Earth's surface due to radiation in the Earth's magnetic field, J. Phys.  USSR,  2,  267 (1945)

 Elder, F. R., Gurewitsch, A. M., Langmuir, R. V., & Pollock, H. C. Radiation from Electrons in a 
Synchrotron. Physical Review, 71(11), 829 (1947)

   In 1950 D. Ivanenko, A. A. Sokolov and I. Pomeranchuk were awarded the State prize of the second grade 
for works on synchrotron radiation, presented in book “Classical Field Theory” (there is interesting 
reminding on the issue in “Without retouch” by B. L. Ioffe). 

 



Academician Lev Andreevich Artsimovich (the founder of the Atomic physics chair 
at the Physical department of MSU, Academician secretary of the General Physics 

and Astronomy division (before Academician secretary of the Mathematics and 
Physics Division) of the Soviet Academy of Sciences, the chairman of the National 

committee of physicists)



Synchrotron radiation plays a key role in many astrophysical 
objects (including BH’s and pulsars (Crab Nebula)) . In 1946 
they predicted emission in radio band from solar corona. In 

May 1947 they participated in Brazil expedition  



The Soviet expedition in Brazil for solar eclipse observations in 20 
May 1947 where S. E. Khaikin and B. M. Chikhachev discovered 
radio   emission from solar corona during the solar eclipse aboard 

the “Griboedov” ship



The idea of VLBI observation was introduced by L.  I. Matveenko 
(1929—2019) in 1960s and it was realized in Soviet – US joint 
radio observations  in 1970s. Matveenko proposed also a project of 
a ground – space interferometer. This idea was realized later by 
Japanese (HALCA, VSOP, 1997) and Russian Astronomers 
(Radioastron, 2011) . 



For about 20 years we declared that 
black holes are specific metrics for 
theorists  while black holes are dark 
spots (shadows) for observers and 

we reported these ideas in many 
institutes located in different places 

over the world  (Russia, Serbia, 
China, Bulgaria, Switzerland, Italy, 
Greece, Germany, USA, UK, India, 

Pakistan,  Australia, Spain, France). 
These ideas were also reported at 

EHT meetings.







At the initial stage of development of GR and quantum mechanics gedanken 
(thought) experiments were very popular in a discussion of specific features of 
new theories. To discuss observations signatured of black holes J. M. Bardeen 
considered features of an existence of bright screen which  is located behind a 
Kerr black hole in the case of an observer is located in the equatorial plane. In 
these considerations it was assumed that photons emitted by a luminous screen 
do not interact  with a matter around a black hole. 

Clearly, this gedanken experiment looked rather artificial 
since first, there are no luminous screens behind 
astrophysical black holes, second, masses of black holes 
were estimated not precisely and a majority of 
astrophysical black holes were black holes with stellar 
masses but even now shadows around these black holes 
are too small to be detected, third, it was not clear how to 
detect a darkness or to distinguish it from a faintness.





AFZ et al., NA (2005): “In our old paper https://ui.adsabs.harvard.ed
u/.../2005NewA...10.../abstract 

we wrote at the end "In spite of the difficulties of measuring the 
shapes of images near black holes is so attractive challenge to look 
at the ‘‘faces’’ of black holes because namely the mirages outline 
the ‘‘faces’’ and  correspond to fully general relativistic description of 
a region near black hole horizon without any assumption about a 
specific model for astrophysical processes around black holes (of 
course we assume that there are sources illuminating black hole 
surroundings). No doubt that the rapid growth of observational 
facilities will give a chance to measure the mirage shapes using not 
only RADIOASTRON facilities but  using also other instruments and 
spectral bands (for example, X-ray interferometer MAXIM (White, 
2000; Cash et al., 2000) or sub-mm VLBI array (Miyoshi, 2004)).

Astro Space Centre of Lebedev Physics Institute proposed except 
the RADIOASTRON mission and developed also space based 
interferometers (Millimetron and Sub-millimetron) for future 
observations in mm and sub-mm bands. These instruments could 
be used for the determination of shadow shapes.

https://ui.adsabs.harvard.edu/.../2005NewA...10.../abstract
https://ui.adsabs.harvard.edu/.../2005NewA...10.../abstract












James Maxwell Bardeen passed 
away on June 20, 2022





John Bardeen  (1908 -1991), the father of J. M. Bardeen. E. Wigner was  J. 
Bardeen’s supervisor.

At the Nobel Prize ceremony in Stockholm, Brattain and Shockley received their 
awards that night from King Gustaf VI Adolf. Bardeen brought only one of his 

three children to the Nobel Prize ceremony. King Gustav chided Bardeen 
because of this, and Bardeen assured the King that the next time he would bring 
all his children to the ceremony. He kept his promise. Bardeen brought his three 

children to the Nobel Prize ceremony in Stockholm in 1972.





Bardeen and Brattain proposed an alternative design of amplifier based on 
germanium, instead of the previously popular elemental silicon.  It was 

December 16, 1947, the day modern transistor was born, marking a revolution in 
the field of communications.





Shadows from Melia 



Falcke, Melia, Agol



EHT team: “Similarly, for the EHT, the data we take only tells us only a piece of the story, 
as there are an infinite number of possible images that are perfectly consistent with the data 
we measure. But not all images are created equal— some look more like what we think of 

as images than others. To chose the best image, we essentially take all of the infinite 
images that explain our telescope measurements, and rank them by how reasonable they 

look.  We then choose the image (or set of images) that looks most reasonable. “









Sgr A* shadow discovery by EHT (reported 
on May 12, 2022) 

Press Conferences around the world (Video 
Recordings): 

Garching, Germany - European Southern Observatory 

Madrid, Spain - Consejo Superior de Investigaciones Científicas 
México D.F., Mexico - Consejo Nacional de Ciencia y Tecnología 

Rome, Italy - Istituto Nazionale di Astrofisica 
Santiago de Chile - ALMA Observatory 

Washington D.C., USA - National Science Foundation 
Tokyo, Japan - National Astronomical Observatory of Japan 



For Sgr A* D=51.8±2.3 uas, 
(EHT collaboration, 12.05.2022)







The Event Horizon Telescope 
Picture







Conclusion
Very often our scientific community was not active in 

promotion of achievements of compatriots therefore, 
the achievements were underestimated or even not 
known in other countries.

The shadow concept has been transformed from a purely 
theoretical  category  into an observable quantity 
which may be reconstructed from astronomical 
observations.   

Therefore, VLBI observations and image reconstructions 
for M87* and Sgr A* are in a remarkable agreement 
with an existence of supermassive black holes in 
centers of these galaxies.





V. S. Letokhov on 
colleagues

Even here in the USSR, no serious attention 
was paid to our work. The explanation is that 
others don't always understand that you are 
doing something really new. The scientific 
environment is quite conservative. They don't 
always like it when someone succeeds. 
Especially if this "someone" does not belong to 
one of the influential scientific groups. 
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