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Discussion on accession of the Republic of Belarus to ICRANet 
 

In March 2014 prof. Remo Ruffini had a meeting with the First Deputy Minister of Foreign 

Affairs, Mr Aleksandr Mikhnevich. They discussed successful joint activities, including two 

international conferences organized by ICRANet in Belarus, as well as organization of ICRANet 

center in Belarus, and possible entrance of Belarus to ICRANet. 

In August 2015 Dr. Gregory Vereshchagin had a meeting with the chairman of the State 

Committee on Science and Technology of the Republic of Belarus, Dr. Alexander Shumilin and 

discussed with him, on behalf of Director of ICRANet, organization of ICRANet center in Belarus 

and possible accession of Belarus to ICRANet.  

In April 2017 prof. Remo Ruffini had a meeting with the Chairman of the Standing 

Committee for Foreign Affairs and National Security prof. Sergei Rakhmanov and discussed 

possible accession of Belarus to ICRANet. In April 2018, during the Third Zeldovich meeting the 

delegation from ICRANet has been received by the Deputy Minister of Foreign Affairs of Belarus 

and discussion about the accession of Belarus to ICRANet took place. 

Following these meetings the National Academy of Sciences has initiated the request to the 

Council of Ministers of the Republic of Belarus to start the procedure towards the accession of the 

Republic of Belarus to ICRANet. 

Fig. 9. Meeting of Director of ICRANet, prof. Remo Ruffini and the Chairman of the Standing Committee for Foreign 

Affairs and National Security prof. Sergei Rakhmanov, 27 April 2017. 
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On April 24, 2018 the Deputy Minister of Foreign Affairs of the Republic of

Belarus,  Andrei  Dapkiunas,  met  with  the  delegation  of  the  International

Center for the Relativistic Astrophysical Network (ICRANet), headed by the

Director of the Center, Professor Remo Ruffini. The delegation visits Minsk to

participate in the international scientific symposium dedicated to the memory

of the famous scientist, native of Minsk Yakov Zeldovich.

During  the  meeting,  the  sides  discussed  the  expansion  of  international

scientific cooperation in the field of relativistic astrophysics, participation of

Belarusian  scientists  in  ICRANet  programs,  joint  research  and  events.

R.Ruffini expressed interest in the official accession of Belarus to ICRANet

Deputy Minister of Foreign Affairs of Belarus A.Dapkiunas meets the... https://mfa.gov.by/print/en/press/news_mfa/fd4a7f5e32424fda.html
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and opening of the Centers’ office in Minsk.

Background  Information:  The  International  Center  for  Relativistic

Astrophysics  Network  (ICRANet)  is  an  international  scientific  organization

promoting research activities in relativistic astrophysics and related areas.

Joint  international  center  of  relativistic  astrophysics  ICRANet  has  been

operating on the basis of the Institute of Physics of the National Academy of

Sciences of Belarus since April 2017.

русская версия    беларуская версія

Deputy Minister of Foreign Affairs of Belarus A.Dapkiunas meets the... https://mfa.gov.by/print/en/press/news_mfa/fd4a7f5e32424fda.html
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Belarusian Republican Foundation for 

Fundamental Research (BRFFR) 

 

Minsk - Belarus  

 

Cooperation agreement ICRANet - 

BRFFR  

 

Director  

Alexey E. Daineko 

 

Signatories  

Academician Sergey Gaponenko  

 

 

ONGOING AND PREVIOUS ACTIVITIES  

 

 

Joint Activities  

Joint Call for Proposals “BRFFR – ICRANet – 2018” 

http://www.icranet.org/callBRFF-ICRANet2018 

Joint Call for Proposals “BRFFR – ICRANet – 2021” 

http://www.icranet.org/index.php?option=com_content&task=view&id=1311  

Joint Call for Proposals “BRFFR – ICRANet – 2022” 

https://www.icranet.org/index.php?option=com_content&task=view&id=1447 

Joint Call for Proposals “BRFFR – ICRANet – 2025” 

https://www.icranet.org/index.php?option=com_content&task=view&id=1447 
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ICRANet-BRFFR joint calls 
 

The Belarusian Republican Foundation for Fundamental Research (BRFFR) and the 

International Center for Relativistic Astrophysics Network (ICRANet) announced a call for 

proposals for joint basic research projects in relativistic astrophysics. Scientific areas of the call are: 

relativistic astrophysics, cosmology, gravitation. 

Joint applications from international research teams including Belarusian scientists have to 

be submitted simultaneously using agreed application forms to both organizations: Belarusian team 

apply to the BRFFR, international ones – to ICRANet. Duration of the projects is up to 2 years. 

The first call was closed in December 2018 and the joint project “Relaxation of 

multicomponent optically thick relativistic plasma with quantum degeneracy” was selected for 

funding. The project is led by Dr. Ivan Siutsou from the Belarusian side and by Prof. Gregory 

Vereshchagin from the ICRANet side.  

The second call was closed in September 2020. Two research projects were approved: 1) 

“The motion and radiation of a test charged particle in the vicinity of a black hole” with Belarusian 

PI prof. Alexander Gorbatsievich from Belarusian State University and ICRANet PI prof. Gregory 

Vereshchagin and 2) “Kinetics of nonuniform and (or) anisotropic relativistic plasma with 

correlations” with Belarusian PI Dr. Alexander Mikhalychev from the B.I Stepanov Institute of 

Physics of the National Academy of Sciences of Belarus and ICRANet PI prof. Gregory 

Vereshchagin. 

The third call was closed in September 2022. Three projects were approved: 1) 

“Electromagnetic field of a system of charges moving near spherically symmetric and magnetized 

black holes” with Belarusian PI prof. Alexander Gorbatsievich from the Belarusian State University 

and ICRANet PI prof. Gregory Vereshchagin; 2) “Kinetic processes and radiation transfer in 

relativistic plasma in external electric and magnetic fields” with Belarusian PI Dr. Mikalai 

Prakapenia from the B.I Stepanov Institute of Physics of the National Academy of Sciences of 

Belarus and ICRANet PI prof. Gregory Vereshchagin and 3) “New effects in interaction of 

electromagnetic radiation with astrophysical plasma resulting from lower permittivity and density 

of states as compared to vacuum” with Belarusian PI Dr. Oleg Romanov from the Belarusian State 

University and ICRANet PI prof. Gregory Vereshchagin. 

The forth call was closed on 5 of November 2024 with total of 3 projects submitted. 
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Cooperation Agreements with the Belarusian State University 
 

On September 5, 2008 a Cooperation Agreement between ICRANet and the Belarusian State 

University (BSU) was signed by the director of ICRANet, prof. Remo Ruffini, and Rector of BSU, 

prof. Vasily Strazhev in Minsk, Belarus. This cooperation agreement has been renewed on August 

26, 2013 by the director of ICRANet, prof. Remo Ruffini, and Rector of BSU, prof. Sergei 

Ablameyko. 

 

 
Fig. 1 Opening of the First Zeldovich meeting, organized by ICRANet and BSU. From left to right are the Rector of BSU, 

prof. Sergei Ablameyko, the director of ICRANet, prof. Remo Ruffini, and Dr. Gregory Vereshchagin. Minsk, 2009.  

 

The goal of this agreement is to deepen the scientific and research cooperation, as well as to 

arrange bilateral seminars, make possible exchange of expertise, research and educational staff, 

publication of joint works. Within this agreement ICRANet has organized together with BSU the 

Zeldovich meeting in Minsk in 2009. 
In addition, within this agreement two PhD students from BSU, Yuri Tsalkou and Aleksander 

Tarasenko, visited ICRANet. Two undergraduate students at the Department of Theoretical Physics and 

Astrophysics of BSU, Svetlana Vlasenko and Ivan Rybak, were supervised by Dr. Gregory 

Vereshchagin in their course works. Dr. Mikalai Prakapenia has defended his Ph.D. thesis under the 

supervision of Prof. Gregory Vereshchagin in 2020. 
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Belarusian State University  
 

Agreement ICRANet - BSU  
 

Rector  

Andrei Karol  
 

Signatories  

Prof. Sergey V. Ablameyko  
Prof. Alexander Gorbatsevich  

 

Contact person  

Prof. Alexander Gorbatsevich  

 

ONGOING AND PREVIOUS ACTIVITIES  
 

 

Joint Activities  

 

THE SUN, THE STAR, THE UNIVERSE AND 

GENERAL RELATIVITY The International 

Conference in Honor of Ya. B. Zeldovich 95th 

Anniversary  
 

Belarusian State University, Minsk, Belarus, April 20-
23, 2009 
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Visiting Professors to BSU  

 

 

Dr. Alexei Aksenov 

Participation in the:  

∙ Zeldovich meeting, 

20-23 April 2009 

 

Prof. Hagen Kleinert  
Participation in the:  

∙ Zeldovich meeting, 

20-23 April 2009  

 

Prof. Vladimir 

Belinski  
Participation in the:  

∙ Zeldovich meeting, 

20-23 April 2009  

 

Prof. Vladimir 

Popov  
Participation in the:  

∙ Zeldovich-100 
Meeting, 10-14 March 

2014  

 

Prof. Sandip Kumar 

Chakrabarti  
Participation in the:  

∙ Zeldovich meeting, 

20-23 April 2009  

 

Prof. Remo Ruffini - 

ICRANet Director  

 

Prof. Jaan Einasto  
Participation in the:  

∙ Zeldovich meeting, 

20-23 April 2009  

 

Prof. Gregory 

Vereshchagin  
 

 

Prof. Roy Patrick 

Kerr  
Participation in the:  

∙ Zeldovich meeting, 

20-23 April 2009   

Prof. She-Sheng Xue  
Participation in the:  

∙ Zeldovich meeting, 

20-23 April 2009  
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National Academy of Sciences of Belarus  
 

ICRANet-NASB Agreement 
 

Annex to Cooperation Agreement  
 

The Chairman of NASB Presidium  

Vladimir G. GUSAKOV  

 

Signatories of Agreement  

Academician Vladimir Gusakov
  Alexander Shumilin

 
 

Signatories of Annex  
       Vladimir GUSAKOV  

 
Contact person  

Prof. Sergei Ya. KILIN  
Dr. Mikalai Prakapenia  

 

ONGOING AND PREVIOUS ACTIVITIES  

 

Zeldovich-100 Meeting  

Minsk (Belarus)  

March 11-14, 2014  

 

ICRANet-Minsk workshop  

Minsk (Belarus)  

April 26-28, 2017  
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The Third Zeldovich meeting  

Minsk (Belarus)  

April 23-27, 2018  

 

The Forth Zeldovich meeting  

virtual meeting  

September 7-11, 2020 

 

 

The Fifth Zeldovich meeting  

Yerevan (Armenia) 

June 12-17, 2023 
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Visiting Professors to NASB  

 

Prof. Vladimir 

Belinski  
Participation in the:  

∙ Zeldovich-100 
Meeting, 10-14 March 

2014  

 

Prof. Remo Ruffini - 

ICRANet Director  

 

Prof. Sandip Kumar 

Chakrabarti  
Participation in the:  

∙ Zeldovich-100 
Meeting, 10-14 March 

2014  

  

Prof. Alexei 

Starobinsky 

Participation in the:  

∙ Zeldovich-100 
Meeting, 10-14 March 

2014 

 

Prof. Valeri 

Chechetkin  
Participation in the:  

∙ Zeldovich-100 
Meeting, 10-14 March 

2014  

 

Prof. Lev Titarchuk  
Participation in the:  

∙ Zeldovich-100 
Meeting, 10-14 March 

2014  

 

Dr. Marco Muccino  
Participation in the:  

∙ Zeldovich-100 
Meeting, 10-14 March 

2014  

 

Prof. Gregory 

Vereshchagin  

 

 

Visiting Professors from NASB  

 

Academician Sergei 

KILIN  
Visiting Professor at 

ICRANet  

From 15 to 17 of 

December 2019 

 

Prof. Yuri Vyblyi 
Visiting Professor at 

ICRANet  

From 4 to 22 of 

September 2017  

From 5 to 15 of 

August 2019 

 

19



Cooperation with the National Academy of Sciences of Belarus 
 

On September 6, 2013 a Cooperation Agreement between ICRANet and the National 

Academy of Sciences of Belarus (NASB) was signed by the director of ICRANet, prof. Remo 

Ruffini, and the Chief Scientific Secretary of NASB, prof. Sergei Kilin. The agreement has been 

renewed on September 7, 2023 and signed by prof. Remo Ruffini and Academician Vladimir G. 

Gusakov. Within this agreement ICRANet has organized together with NASB the Zeldovich-100 

meeting in Minsk in 2014. The 3
rd

 Zeldovich meeting was held in NASB in 2018. 
The agreement allows Belarusian scientists to participate in ICRANet research and visiting 

programs, as well as to take part in many international activities including meetings and seminars. The 

first PhD student from Belarus was Ivan Siutsou, who was enrolled in the IRAP PhD program in 

2009 and successfully defended his thesis in 2013. He has spent two years in Rio de Janeiro, Brazil, 

with a post-doc position within the ICRANet-CAPES program. From 2017 to 2021 he has been a 

researcher in ICRANet-Minsk. 

 

ICRANet-Minsk center 
 

On July 18, 2016 an Annex to the Cooperation Agreement between ICRANet and NASB 

was signed by the director of ICRANet, prof. Remo Ruffini, and the Chairman of NASB Presidium, 

prof. Vladimir Gusakov in Minsk, Belarus. 

 

 
Fig. 2. Signature of the Annex to the Cooperation Agreement between ICRANet and NASB by the director of ICRANet, prof. 

Remo Ruffini, and Chairman of the Presidium of NASB, prof. Vladimir Gusakov. Minsk, 2016. 

This document brought the collaboration between ICRANet and NASB to a new level and 

led to creation in Belarus of an ICRANet international academic center, ICRANet-Minsk. The 

ICRANet-Minsk center aims fostering scientific research in relativistic astrophysics, gravitation and 

cosmology in Belarus. The center is located at the Stepanov Institute of Physics of NASB. 
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The staff of ICRANet-Minsk center includes 

the director, Academician Sergei Kilin and 

researchers: Dr. Mikalai Prakapenia, Dr. 

Stanislav Komarov and Aksana Kurhuzava.  

Dr. Mikalai Prakapenia completed his 

PhD studies at the department of theoretical 

physics and astrophysics of the Belarusian 

State University under the supervision of Dr. 

Gregory Vereshchagin and successfully 

defended his thesis in 2020. Dr. Stanislav 

Komarov defended his PhD in 2020 and 

joined ICRANet-Minsk. In 2023 professor 

Alexander Gorbatsievich from Belarusian 

State University has joined ICRANet-Minsk 

center as affiliated professor. In 2024 Aksana 

Kurhuzava, PhD student at the Institute of Physics of NASB and lecturer at the Belarusian State 

University of Informatics and Radioelectronics, has joined ICRANet-Minsk. 

The scientific activities of ICRANet-Minsk center are coordinated by ICRANet and one of 

the ICRANet faculty members Dr. Gregory Vereshchagin is a frequent visitor at ICRANet-Minsk. 

In 2017 ICRANet-Minsk center has organized the first workshop on high energy 

astrophysics in Belarus.. This workshop was 

an opportunity for young scientists working 

in relativistic astrophysics from European and 

Asian countries to exchange experience and 

to present results in their fields to the 

Belarusian scientists. This event was 

organized within the 2017 Year of Science, 

declared by the Presidential decree. 

In 2021 Dr. Mikalai Prakapenia has 

initiated two novel lecture courses for the 

graduate students of the Belarusian State 

University: Relativistic astrophysics, 4
th

 year, 

50 hours and Relativistic kinetics, 5
th

 year, 108 hours. Both these course are introduced in Belarus 

for the first time. They open a possibility for the students of the Belarusian State University to 

follow the most recent development these active fields of research. The development of these 

lecture courses was essentially done in collaboration with ICRANet. 

Since 2023 ICRANet-Minsk center together with the Belarusian Physical Society organizes 

a contest for the best popular essay on astrophysics among students, see: 

https://master.basnet.by/bfo/astrocontest/info.php  

The publication by Mikalai Prakapenia and Gregory Vereshchagin “Pauli blocking effects 

on pair creation in strong electric field” in Phys. Rev. D 108, 013002 (2023) was recognized by the 

Bureau of the Presidium of the NAS of Belarus among the Top 10 results of the activity of 

scientists of the Academy of Sciences for 2023 in the field of fundamental and applied research, 

see: https://nasb.gov.by/eng/news/13836/ 

In 2024 a special issue of ”Science and Innovations” journal published by the National 

Academy of Sciences of Belarus from April 2024 (number 4 (253) 2024) was prepared by the 

members of ICRANet-Minsk and invited renowned astrophysicists, see: 

http://innosfera.by/taxonomy/term/2429. 

 ICRANet-Minsk center is supported within the joint ICRANet-BRFFR funding program 

since 2017. 

 

Fig. 3. Opening of ICRANet-Minsk center at the B.I. Stepanov 

Institute of Physics, 2017. 

Fig. 4. Mikalai Prakapenia working at ICRANet-Minsk. 
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ICRANet-Minsk center  
 

 

Dr. Stanislav Komarov  
Current position: Senior Lecturer, Belarusian State University 

researcher at ICRANet-Minsk 

Visits in ICRANet-Pescara: 

From 9 to 30 of May, 2022 

From 3 to 19 of May, 2024 

 

 

Dr. Mikalai Prakapenia  
Current position: Researcher at ICRANet-Minsk 

Senior lecturer, Belarusian State University 

Adjunct professor at ICRANet 

Visits in ICRANet-Pescara: 

From 1 to 27 of July 2018 

From 17 to 26 of September 2019 

From 5 to 16 of December 2022 

From 17 to 29 of July 2023 

From February 5 to 16, 2024 

 

Aksana Kurhuzava 
Current position: Researcher at ICRANet-Minsk; PhD student at the Institute 

of Physics of the National Academy of Sciences of Belarus; Lecturer, 

Belarusian State University of Informatics and Radioelectronics 

 

Prof. Gregory Vereshchagin 

Current position: professor at ICRANet (Pescara, Italy) 

Visiting researcher at ICRANet-Minsk 
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Belarusian scientists visiting ICRANet 
 

The collaboration agreements between ICRANet and the National Academy of Sciences of 

Belarus allows organization of exchange of scientific staff: Belarusian scientists visited ICRANet 

and ICRANet scientists visited Belarus. 

 Dr. Ivan Siutsou  
Current position: Researcher at ICRANet-Minsk  

Previous positions: CAPES-ICRANet post-doc at CBPF 2014-2016  

Visited ICRANet in Pescara (Italy): 

From 2 to 31 May 2017  

From 15 September to 15 October 2017 (supported by MOST program, an EU funded 

project for enhancing professional contacts between Belarus and the EU) 

From 24 September to 22 October 2018 

 Dr. Stanislav Komarov 

Current Position: Lecturer at the Belarusian State University 

Visited ICRANet in Pescara (Italy): 

From 9 to 30 of May 2022 

From 3 to 19 May 2024. 

 Mikalai Prakapenia 

Current position: Researcher at ICRANet-Minsk, lecturer at the Belarusian State University  

Visited ICRANet in Pescara (Italy): 

From 1 to 27 of July 2018 

From 17 to 26 of September 2019 

From 5 to 16 of December, 2022 

From 17 to 29 of July 2023 

From 5 to 16 of February 2024. 

 

ICRANet scientists visiting Belarus 

 
 Prof. Remo Ruffini 

Current position: Director of ICRANet, Italy 

Frequent visits to NASB in Minsk, Belarus: April 2017; July 2017; April 2018. 

 Prof. Gregory Vereshchagin 

Current position: Faculty professor at ICRANet, Italy 

Frequent visits to NASB in Minsk, Belarus: April 2017; October 2017; December 2017; 

April 2018; August 2018; August 2021; August 2022; August 2023. 

 Prof. Jorge Rueda 

Current position: Faculty professor at ICRANet, Italy 

Visit to NASB in Minsk, Belarus: April 2018. 

 

NASB scientists visiting ICRANet 

 
 Academician Sergei Kilin  

Current position: Deputy chairman of the Presidium of NASB  

Visits to ICRANet: From 15 to 17 of December 2019 
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Publications with affiliation to ICRANet-Minsk 

 G.V. Vereshchagin, "Cosmic horizon for GeV sources and photon-photon scattering", 

Astrophysics and Space Science 363:29 (2018).  

 V.A. Belinski, G.V. Vereshchagin, "On the cosmological gravitational waves and 

cosmological distances", Physics Letters B, Volume 778 (2018) 332-338.  

 N. O. Prokopenya, I. A. Siutsou, G. V. Vereshchagin, "Numerical scheme for treatment of 

Uehling-Uhlenbeck equation for two-particle interactions in relativistic plasma", J. Comput. 

Phys. 373 (2018) 533-544.  
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Zeldovich Meetings 
 

ICRANet has initiated a series of international meetings in Minsk, Belarus, celebrating 

Yakov Borisovich Zeldovich, the famous Soviet physicist and astrophysicist. 

From 1943, Zel'dovich played a crucial role in the development of the Soviet Union's 

nuclear bomb project. From 1963, he turned to cosmology and astrophysics, with pioneering 

contributions to these fields. He is known as a founder of the Russian school of Relativistic 

Astrophysics. 

Exceptionally wide research interests of Ya. B. Zeldovich ranging from chemical physics, 

elementary particle and nuclear physics to astrophysics and cosmology provide the topics to be 

covered at these conferences: 

 Early cosmology, large scale structure, cosmic microwave background; 

 Neutron stars, black holes, gamma-ray bursts, supernovae, hypernovae; 

 Ultra high energy particles; 

 Gravitational waves. 

 

 
Fig. 5. Prof. Remo Ruffini with close collaborators of Ya. B. Zeldovich in front of his monument in Minsk, 2014. 

From 2009 to 2018 three international meetings in honor of Ya. B. Zeldovich have been 

organized in Belarus by ICRANet and co-sponsored by ICRANet, NASB, BSU, and the Central 

European Initiative. 

Many participants at these conferences are the members of the world-famous scientific 

school in astrophysics and cosmology, founded by Ya. B. Zeldovich, who are leading scientists in 

these fields in many countries worldwide including Germany, France, Italy, UK, USA and Russia. 
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The First Zeldovich meeting, 2009 

In 2009, within the celebration of the International Year of Astronomy, ICRANet organized 

the international conference, the First “Zeldovich meeting” in Minsk on April 20-23, 2009. Yakov 

Barosovich Zeldovich, the outstanding soviet scientist, was born in Minsk, Belarus, and the 

conference celebrated his 95
th

 anniversary. The conference has created a stimulating environment 

for scientific exchange and contacts between scientists in the West, those coming from the great 

Russian school of Zeldovich, and local scientist from Belarus. Such internationally renowned 

scientists as Roy Kerr, Hagen Kleinert, Nikolay Shakura attended the conference and presented 

talks there. In addition, a memorable public lectures were given by Remo Ruffini, Gregory 

Vereshchagin and Vladimir Kurt, as well as a round table with participation of Zeldovich 

collaborators such as Vladimir Belinski, Valeri Chechetkin, Jaan Einasto, Vladimir Kurt, Vladimir 

Popov, and Nikolai Shakura, was organized. The proceeding of the meeting were published by the 

American Institute of Physics, in volume 1205 of AIP conference proceedings. 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Participants of the First Zeldovich meeting in Minsk, 2009. 
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The Second Zeldovich meeting, 2014 
 

 In 2014, the 100
th

 anniversary of Yakov Barosovich Zeldovich was celebrated with many 

international conferences. The first international meeting in this series was the Second Zeldovich 

meeting in Minsk. Many of the lecturers at the conference were the closest former collaborators of 

Ya. B. Zeldovich. Many 

young researchers took part 

in the meeting. In 

particular, the students 

from International 

Relativistic Astrophysics 

PhD program, including 

both CAPES-ICRANet and 

Erasmus Mundus program, 

participated in the 

conference and presented 

results of their scientific 

work. The conference was 

jointly organized by 

ICRANet and the National 

Academy of Sciences of 

Belarus. The opening 

address was given by 

Nobel Laureate prof. 

Zhores Ivanovich Alferov and by Prof. Remo Ruffini. There were more than 80 participants, 

nationals of Argentina, Armenia, Belarus, Brazil, China, Germany, India, Italy, Kazakhstan, Poland, 

Russia, and other countries. The conference covered many topics including cosmology, relativistic 

astrophysics, general relativity, elementary particle and nuclear physics, detonations and explosions. 

Plenary papers are published in the leading Russian journal on astronomy and astrophysics, 

Astronomy Reports, vol. Volume 59, Issues 6 and 7. Regular contributions are published in special 

open access issue of Nonlinear  Phenomena in Complex Systems, Vol. 17 No 4 (2014). 

 

 

 

Fig. 8. Nobel Laureate prof. Zhores Alferov addresses participants of the Second 

Zeldovich meeting in Minsk, 2017. 

Fig. 7. Participants to the Second Zeldovich meeting in Minsk, 2014. 
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The Third Zeldovich meeting, 2018 
 

The Third Zeldovich meeting was held in April 23-27, 2018 in Minsk, Belarus. The 

conference was jointly organized by ICRANet and the National Academy of Sciences of Belarus. 

The meeting was sponsored by these two organizations and by the Central European Initiative 

(CEI).  

About 80 participants, nationals of 

Argentina, Armenia, Belarus, Bosnia 

and Herzegovina, China, Colombia, 

Germany, Hungary, Italy, Kazakhstan, 

Poland, Russia, Slovenia, Taiwan, 

Ukraine and other countries took part in 

the meeting. 

 The conference covered many topics 

including cosmology, relativistic 

astrophysics, general relativity, 

elementary particle and nuclear physics, 

detonations and explosions. This 

celebration was the third international 

conference in Minsk dedicated to Ya. B. 

Zeldovich. The previous meetings were 

held on 20-23 of April 2009 and was 

organized jointly by ICRANet and 

Belarusian State University celebrating also the 2009 Year of Astronomy, and on March 11-14, 

2014 celebrating 100th anniversary of Ya. B. Zeldovich. 

 

Fig. 9. Participants to the Third Zeldovich meeting in Minsk, 2018. 

Fig. 10. Profs. Vladimir Fortov, Sergei Kilin, Remo Ruffini and 

Gregory Vereshchagin. The Third Zeldovich meeting in Minsk, 2018. 
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The Fourth Zeldovich meeting, 2020 
 

The Fourth Zeldovich meeting was held on September 7-11, 2020. The meeting was 

originally scheduled for 20-24 April 2020, but due to COVID pandemic it was first postponed to 

September, and then converted into virtual format. It was organized jointly by ICRANet and the 

National Academy of Sciences of Belarus. 

The total number of 

participants registered at the meeting 

is 146 persons from all continents 

represented by the following 

countries: Argentina, Armenia, 

Belarus, Brazil, Chile, Columbia, 

China, Czech Republic, Denmark, 

Estonia, France,  Germany, India, 

Iran, Italy, Netherlands, Pakistan, 

Poland, Russia, Romania, Moldova, 

South Africa, Ukraine, United 

Kingdom, United States. There were 

90 talks among them 31 invited. 

There were 90 talks among 

them 31 invited. Each day was divided 

in three sessions following the Central 

European Summer Time (CEST): 

 Monday: Gravity, Gamma-ray bursts, General relativity and the quantum; 

 Tuesday: The space missions, Magnetic fields, General relativity and alternative theories; 

 Wednesday: Early Universe, Black hole horizons, Multi-messenger astrophysics; 

 Thursday: Gravity, astrophysics and elementary particles, Large scale structure of the 

Universe, Sturburst and dark matter in the Universe; 

 Friday: Exoplanets and astrobiology, Dark matter and dark energy, Supernovae and gravity. 

The conference booklet and presentations are available from the conference website: 

http://www.icranet.org/zeldovich4. 

The meeting was recorded and its contents is available on the ICRANet YouTube channel: 

https://www.youtube.com/playlist?list=PLr5RLbSWSonutlLDMpO1OnGV97rnCEdum 

 The proceedings of the meeting are published in Astronomy Reports in October 2021: 

https://link.springer.com/journal/11444/volumes-and-issues/65-10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 11. The poster of the Fourth Zeldovich meeting. 
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The Fifth Zeldovich meeting, 2023 
 

The Fifth Zeldovich meeting was held June 12-16, 2022 in Ani Plaza Hotel in Yerevan, Armenia. It 

was organized jointly by ICRANet the National Academy of Sciences of Armenia and the National 

Academy of Sciences of Belarus. 

The meeting started with the opening 

remarks by Prof. Remo Ruffini, 

Director of ICRANet, Prof. Narek 

Sahakyan, Director of ICRANet 

Armenia, and H.E. Hakob Arshakyan, 

Vice President of the Armenian 

National Assembly, at the presence of 

eminent authorities, such as H. E. Vahe 

Gevorgyan, Deputy Minister of 

Foreign affairs of Armenia, H. E. 

Ashot Saghyan, President of the 

Armenian National academy of 

Sciences, H.E. Avet Poghosyan, 

During the opening ceremony, the 

Russian scientist Marat Glifanov 

accepted the MG16 Marcel Grossmann 

Award on behalf of the Institute of 

Space Research (IKI) of the Russian 

Academy of Sciences.  

 More than 100 participants from 17 different 

countries joined the conference and presented, in 

total, 75 talks on the most relevant recent results 

on multimessanger astrophysics, early universe, 

large scale structure, cosmic microwave 

background, neutron stars, black holes, gamma- 

ray bursts, supernovae, hypernovae, gravitational 

waves and quantum and gravity. New results on 

the leading space projects from space based and 

ground based astrophysical observatories were 

also reported, such as: the James Webb Space 

Telescope JWST (USA), presented by Prof. 

Massimo Stiavelli and Prof. Garth Illingworth; 

the radio telescope FAST (China), the X-ray 

observatory Insight-HXMT (China) as well as 

the high energy particle observatory LHAASO (China), presented for the first time by Prof. Zha 

Min, Prof. Li Di and Prof. Shuang-Nan Zhang; the Cherenkov telescopes MAGIC (Germany), the 

gamma-ray telescope DAMPE (China and Italy), the X-ray polarimeter IXPE (USA and Italy), the 

X-ray observatory Spektr-RG (Russia and Germany, presented by Prof. Rashid Sunyaev and Prof. 

Marat Gilfanov of the Russian Academy of Sciences), the network of robotic telescopes MASTER 

(Russia), the neutrino 8 observatories ICECube (Antarctica) and the Baikal-GVD (Russia) as well 

as planned missions eXTP (enhanced X-ray Timing and Polarimetry mission) and German-

Brazilian-Italian ground-based gamma- ray telescope SWGO. 

 

The official website: www.icranet.org/zeldovich5. 

The proceedings of this meeting are published by Astronomy Reports: 

https://link.springer.com/journal/11444/volumes-and-issues/67-2/supplement 

Fig. 12. The poster of the Fifth Zeldovich meeting. 

Fig. 13. Some of the speakers at the Fifth Zeldovich meeting. 
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Moments with Yakov Borisovich Zeldovich
Remo Ruffini

ICRANet, p.le della Repubblica, 10 - 65122 Pescara, Italy and
ICRA and University of Rome “Sapienza”, p. Aldo Moro 5, I-00185, Rome, Italy and

ICRANet, University of Nice-Sophia Antipolis, 28 avenue de Valrose, 06103 Nice Cedex 2, France

Abstract. A recollection of special moments spent with Yakov Borisovich Zeldovich and with the scientists of Soviet Union
and abroad.

The first impression upon meeting a person is the one
which characterizes all subsequent interactions.

I met Yakov Borisovich Zeldovich for the first time
in 1968 at the GR5 meeting in Tbilisi. I had known
his name from his two classic papers on relativistic
astrophysics in Physics Uspekhi coauthored with Igor
Novikov [1, 2]. There had been a strong impulse to boy-
cott the GR5 meeting due to the tense relations over hu-
man rights between the Soviet Union and the USA at that
time. Finally a small group around Johnny Wheeler de-
cided to participate. Among them were Arthur Komar,
Bruce Partridge, Abe Taub and myself.

It was also my first visit to the Soviet Union. The en-
trance to Leningrad was already very special showing
the difference in organization from our Western world.
I will recall elsewhere some of the anecdotes. It was in
the airplane to Tbilisi that a very particular experience
occurred. The year 1968 was a time in which dissent was
growing in the Soviet Union and the New York Times
had just written an article on Andrei Sakharov and his
reflections on peaceful coexistence and intellectual free-
dom. I boarded the plane for Tbilisi with Arthur Komar.
We sat in the last row of a quite modern jet plane with
open seats and shining windows, and we were comment-
ing and laughing on all those stories we had heard in
the West about windowless seats reserved for western-
ers on Soviet planes. When the plane was almost full the
stewardess called the names of Arthur Komar and Remo
Ruffini asked us to move to seats reserved for us in the
front of the plane. We were delighted and we considered
this an honor. Our two seats were in a line of three seats
. . . the only ones in the plane without a window. We were
quite upset. In between us there was a third person who
did not seem to speak English. So we started complain-
ing about these methods and commenting appropriately
also about Sakharov’s recent opinions as presented in the
New York Times and asking ourselves about the fate of
Sakharov after his open statements. The plane was sup-
posed to be a direct flight to Tbilisi of approximately
seven hours. After approximately three hours of flight,

without any announcement, the plane abruptly started to
descend quite rapidly and landed in a town called Min-
eralnye Vody. After landing there was a lot of confu-
sion, there were additional planes and finally it was dis-
closed that, as a common practice in the Soviet Union
in the presence of bad weather, the plane had stopped
and we would continue the flight the morning after. It
was also announced that for foreigners there would be a
room to sleep. Soon after I realized that there was only
one room for all the foreigners! Since it was impossi-
ble to sleep I went back to the airport hall and I noticed
this person who had been sitting between me and Ko-
mar on the plane to be alone in the hall and had found
a chair. He was seating quietly waiting for the morning.
I was attracted by his silence and his self-control. I ap-
proached him introducing myself: “Ruffini, Italy.” To this
his answer: “Sakharov, Soviet Union!” I still remember
his serene smile. He was the first Soviet scientist I met on
the way to our meeting in Tbilisi. The arrival in Tbilisi
with Kumar and Sakharov was marked by the fortunate
encounter with other monumental scientific figures.

We had the marvelous opportunity to meet some his-
torical figures like Vladimir Fock, Iosif Shklovsky and
Alexei Petrov and also Dmitry Ivanenko. It was amusing
to see the ceremonial relations between Fock and Iva-
nenko. Fock, who as expected was always in the first
row, had a conspicuous auditorial “apparat." Every time
Ivanenko was taking the floor to speak, Fock was discon-
necting his “apparat” with a very explicit gesture. In ad-
dition of course there was Yakov Borisovich surrounded
by a large number of then young collaborators includ-
ing Gennady Bisnovatyi-Kogan, Valery Chechetkin, Vik-
tor Shvartsman, Nikolay Shakura, Alexei Starobinsky,
Rashid Sunyaev, Sergei Shandarin and others. Zeldovich
was encouraging all his students to attack in their scien-
tific presentations almost like a boxer ring trainer.

The first day of the meeting Zeldovich invited me
to lunch and asked me just at the beginning to speak
about my research. I started to explain my work on self-
gravitating bosons I had started in Rome and just recon-

1
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Figure 1. Solvay meeting of 1933. The series of photos from the Solvay meetings has been kindly given to ICRANet by Jacques
Solvay, the descendant of Ernest Solvay in occasion of the assignment of the Marcel Grossman award to the Solvay foundation.
Gamow is on the last row, perfectly symmetric with respect to other participants.

sidered after an interaction with the Pascual Jordan group
in Hamburg. Indeed it was there that we realized that
the previous treatment on Einstein-Klein-Gordon fields
had a fatal error in the energy-momentum tensor leading
to meaningless results. Later the correct work was com-
pleted by myself at Princeton and the published paper
[3] became known as the paper in which the new con-
cept of Boson Stars was introduced. After my first words
Yakov Borisovich stopped me. I asked why. He stated
“How long did you speak?” I answered “approximately
forty seconds.” To that he replied “If Landau would have
been here he would have stopped you after twenty sec-
onds.” To that I immediately replied somewhat amused
and self-confident “I do not think so, I am sure Landau
would have said how new is this idea and he would have
approved my considerations.” He followed then my pre-
sentation of the new results and more polite and construc-
tive discussions followed for the rest of the lunch. We
also talked about George Gamow. Zeldovich recalled the
animosity of all Soviet physicists towards Gamow since

he did not return to Moscow after the famous Solvay
meeting of 1933, see figure 1. By this action Gamow
hampered the possibility for all Soviet physicists to travel
abroad after that date. He recalled how he was motivated
by a matter of pure confrontation against Gamow for
some time. As soon as Gamow presented the theory of
a hot universe he himself presented an alternative the-
ory of a cold universe, initially at zero temperature [4].
The process of building up heavy elements was stopped
in his theory by the presence of a degenerate sea neutri-
nos and only hydrogen would be born from an expand-
ing Friedman universe. He stressed again, how building
such a theory was motivated ideologically and politically.
He recognized the crucial role of the Penzias and Wil-
son discovery of the cosmic microwave background ra-
diation which disproved his ‘political’ theory and proved
instead the validity of Gamow’s theory1. He finally con-

1 I have made recollection of all this in a recent publication in [5].
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cluded “Yes: although Gamow made many mistakes he is
one of the greatest Soviet scientists!” And then recalling
the fundamental contributions Gamow made to the un-
derstanding of the DNA structure he asked: “How many
Nobel prizes did Gamow receive? Two?” I answered:
“None.” And I was surprised how distant he was from
our world.

Paradoxically the work of neutrinos in cosmology was
later reproposed by Viktor Shvartsman [6] by consider-
ing the role of the many neutrino species and in general
to the number of “difficult to observe particles with zero
rest mass”. In that paper Viktor, see figure 2 established
his classical result of an upper limit to the number of neu-
trino species Nν ≤ 3 assuming that the chemical potential
of the electron neutrino be zero. This result signed a new

Figure 2. Picture of Viktor Shvartsman taken by myself in
Moscow in 1975. Among the students of Zeldovich I was most
impressed by Viktor. We reproduced one of his fundamental
works in one of our book [22]. It was clear to all of us that
his isolation in the Caucasian mountains, so far from the world
of Moscow and the world of theoretical research he was so
strongly aiming for, was a key factor in the tragic epilogue of
his life.

beginning in the dark matter problem in the Universe.
I myself worked later on the role of massive neutrinos
in cosmology. I considered their fundamental role both
in cosmological nucleosynthesis [7] and in formation of
the structure in the Universe due to dark matter, leading
to a fractal structure of the Universe [8].

But let us go back to Zeldovich: we became very good
friends in the following years, and I regularly met him in
Moscow. We had also the great pleasure to share so many
common friends. In particular, I remember many interac-
tions with Bruno Pontecorvo, see figure 3. In particular,

Figure 3. Picture taken by myself in an unplanned visit to an
hospital in Moscow. On the left side Zeldovich, on the right
side Pontecorvo.

with the participation of Bruno and Italian television we
produced a documentary “Il caso neutrino” recovering
the fundamental moments of the discovery of the neu-
trino all the way to the determination of their mass and
their role in cosmology [9].

Since 1973 I had the great fortune to become a very
close friend of Evgeny Lifshitz. He had just granted to
me and John Wheeler the honor of being quoted in a
named exercise in the volume “Theory of Fields” of his
classic series with Landau. As we became more famil-
iar with Evgeny, I developed a profound admiration of
his intellectual abilities, of his understanding of physics
and of his moral stature. Evgeny often recalled a series of
anecdotes. One of the best aphorisms of Landau: “Astro-
physicists often in error, never in doubt,” and a different
one related not only to astrophysicists but to physicists at
large: “Due to the shortness of our lives we cannot afford
the luxury to spend time on topics which are not promis-
ing successful new results”. It was Evgeny who made
me aware of some additional peculiarities in Zeldovich’s
character.

Lifshitz described that famous argument on the equa-
tion of state of neutron stars. Zeldovich first challenged
the concept of the critical mass of the neutron star us-
ing an ad hoc model of supranuclear density interaction
[10]. He had then purported the possibility of having an
equation of state with the speed of sound equal to the
speed of light, see [11]. Lifshitz then recalled that Lan-
dau did not want “to offend” the intelligence of colleague
physicists. If an issue was very difficult and important he
would explain this issue. In other cases he was not go-
ing to explain and would ask the person to answer him-
self. In the specific case of the extreme equation of state

3
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Figure 4. The picture of Li-Zhi Fang with his wife, myself,
Leopold Halpern, Volodia Belinski and his wife at the Rimini
Meeting of CL of 1991.

Figure 5. Dinner at Lifshitz home in Moscow (circa 1985).
At the center Evgeny Lifshitz and, on his left, Zeldovich and
Vitaly Ginzburg with their wifes. Picture taken by my wife
Anna Imponente.

Figure 6. Picture taken by myself.

p = ρ of Zeldovich he simply told him “wrong!”, and
to Zeldovich’s request “why?” he simply answered “you

Figure 7. Ya. B. Zeldovich monument in Minsk in front of
National Academy of Sciences of Belarus.

Figure 8. The picture of George Coyne and myself greeting
John Paul II.

find out.” This was before the tragic Landau car accident.
After the accident Landau was no longer in any condi-
tion to give a proof of the statement, and Zeldovich was
unable to give a proof either. One day at the restaurant
of the Academy in Leninsky Prospect, Yakov Borisovich
asked Evgeny in my presence “Why you did not insert
my equation of state in the Landau and Lifshitz book?”

4
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To this Lifshitz replied “Did you solve the problem as-
signed by Landau?”, and to that Zeldovich said “No.”,
and to that Lifshitz’s answer was “Then I do not quote
the result in the Landau and Lifshitz book.”

Figure 9. I look with terror Zeldovich approaching the Pope
John Paul II clearly with an unidentified object disguised under
his jacket.

Figure 10. Zeldovich presenting his books to Pope John Paul
II.

Figure 11. Zeldovich after the presentation of his books. To
the offering of the books the Pope said “Thanks” and Zeldovich
very loudly shouted “Not just ‘thanks’ ! These are fifty years of
my work!” The Pope kept Zeldovich’s collected papers under
his arm during the entire rest of the audience.

My visit to Moscow was specially joyful due to
the interactions with so many extraordinary scientists
like Aleksandr Prokhorov, Isaac Khalatnikov, Pavel
Cherenkov, Vitaly Ginzburg and others kindly invited to
lunch with me in the Italian Embassy by the then Ital-
ian ambassador Sergio Romano and his predecessors.
Encounter with Khalatnikov was especially productive.
Khalat was the founder of the Landau Institute. How-
ever, among the others faculty members was Vladimir
Belinski. The friendship with Lifshitz and Khalat soon
extended to Volodia. So much so, that it transfered to
Italy with his wife Elena, see figure 4, and became Italian
citizen and one of the first faculty members of the newly
founded ICRANet since 2005. Also extremely pleasant
were the meetings at Yevgeny’s home with friends and
their wives, see figures 5 and 6. One very special oc-

Figure 12. Picture of Wheeler, Christodoulou and myself in
Fine Hall in Princeton in the former office of Albert Einstein.
The picture is taken in front of the fireplace where Einstein
wrote with charcle, and now is engraved in gothic scripture in
the marble, the famous sentence “Raffiniert ist der HerrGott,
aber boshaft ist er nicht”.

Figure 13. Receiving the Cressy Morrison Award of the New
York Academy of Sciences in 1972.

casion took place in Moscow. One day I was visiting
Yakov Borisovich in his Institute. He said “Come and
see a present I received from my friends in Minsk, where
I was born.” And he showed me a bronze statue of him-

5
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Figure 14. Solvay meeting of 1973.

self. I told him “Congratulations, I can finally say that
I have a friend with the bronze face!” using the Italian
meaning “faccia di bronzo” which are not very comple-
mentary words addressed to someone who is insensitive
to problems. Full of these memories I was delighted to
see in the city of Minsk, now reconstructed and rebuilt,
in the serenity of the spring his statue in form of a mon-
ument in front of the Academy of Sciences, see figure
7.

In 1985 I decided to create an international consortium
dedicated to the field of relativistic astrophysics, the In-
ternational Center for Relativistic Astrophysics (ICRA).
This consortium relates the University of Rome “La
Sapienza” to the University of Stanford, and the Space
Telescope Institute at the USA, the University of Sci-
ence and Technology in Hofei, China, the Specola Vati-
cana and the ICTP. It was coherently founded by George
Coyne, Li-Zhi Fang, Francis Everitt, Riccardo Giacconi,
Abdus Salam, and myself, see figure 8.

The most unique occasion with Zeldovich came in

1986 in Rome during the visit of the four delegations
of the space research program of Europe, Japan, Soviet
Union and the USA in occasion of the Halley comet
mission. ICRA organized the meeting at “La Sapienza”
and the Vatican. It was the first time Zeldovich could
come to the West as a member of a very exceptional
delegation created by Roald Sagdeev for this epochal
meeting. There are many anecdotes with Zeldovich being
shocked by a number of cars in the Italian streets and
proposing to help himself with one since in his opinion
it would be impossible to trace back the real owner. I did
successfully convince him no to proceed in such an idea.
Entering in the “Sala Regia” in the Vatican he attempted
to seat in the first row and to my request to take his
assigned seat in the 21st row seeing all the remaining
ones still empty he said “Nobody will notice me in the
first row.” I insisted that he should come back to the seat
assigned to him by the Vatican ceremonial office. After
few minutes he realized that the first rows were occupied
on one side by the cardinals, the bishops and personnel
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of the Vatican, and on the other side by the ambassadors
to the Vatican all in their sumptuous vests. Certainly the
presence of Zeldovich in the first row would have been
quite obvious and unjustifiable! But the surprises were
not yet over. I was supposed to introduce him to the Pope
during the audience with the members of the delegations.
And I saw Zeldovich approaching with a clearly large
object under his jacket. I was terrified, see figure 9.

Suddenly Zeldovich opened the jacket in front of John
Paul II, extracted two books and put them into the hands
of the Pope John Paul II, see figure 10. His holiness said
“Thank you very much, professor Zeldovich”, and to this
with a very loud voice which penetrated the entire “Sala
Regia” Zeldovich forcefully replied “Not just ‘thanks’!
These are fifty years of my work!” There was a great
laugh from everybody as they relaxed. Later on John Paul
II recalled that this was one of joyful audiences he had
ever had. And he kept the two large red volumes over his
white robe during the entire audience, see figure 11.

Finally I would like to remark that a great scientist
can even make a great discovery when he participates in
some irrational actions. In the late fifties when the race
to the Moon between the US and the Soviet Union was
on someone proposed to show the great technical abil-
ity in the space vehicles and in the nuclear technology
proposing to the Soviet superiority to explode at a fixed
time an atomic bomb on the Moon2. This awful project
fortunately was never implemented. Nevertheless it was
one of the motivations to develop a highly secret mission
from the United States in order to test the no proliferation
agreement: the Vela satellites. These satellites were con-
ceived to patrol all the region around the Earth and the
Moon for possible nuclear explosions! Everybody knows
today that this led to the discovery of gamma-ray bursts
and we were very honored and pleased to announce their
discovery at the 1972 AAAS meeting in San Francisco
which was chaired by Herb Gursky and myself [14].

In 1987 I visited Zeldovich in Moscow for the last
time. There was a meeting at the Academy of Sciences
on cosmology. While he went to deliver his talk he asked
me to keep his jacket with the three gold stars and red
stripes of the Hero of Socialist Labor. He was among
the few people to have three such decorations. They told
me that even Stalin had only one such “star”. I was not
surprised. By that time I had become aware of his many
contributions in ignition, combustion, explosions as well
as of his work with Yulii Khariton and Igor Kurchatov
on the atomic bomb. Slowly but inevitable I became also
aware of the role of John Wheeler in the American H-
bomb project. Of course it was clear they had done an

2 Different versions exist of this story. Some presented direct involve-
ment of Zeldovich [12], some show Zeldovich as an opponent of this
idea on technical grounds [13].

Figure 15. Jonhy enjoying the pictures of Jacopo in 1999.

Figure 16. Picture of Ginette and Johny Wheeler with Anna
in High Island with Ginette holding one of her preferred Gucci
scarf.

Figure 17. Picture taken in my office at “La Sapienza” of
Vladimir Popov surrounded by Gregory Vereshchagin, She-
Sheng Xue and myself in 2006.
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Figure 18. The picture of the participants of the Varenna summer school. In the second row Anthony Hewish (Nobel Prize, 1974),
Joe Taylor (Nobel Prize, 1993), Subrahmanyan Chandrasekhar (Nobel Prize, 1983) and Riccardo Giacconi (Nobel Prize, 2002).

enormous work in the physics of the bomb and also it was
evident that they had learned one of the greatest amount
of physics reachable at the time.

When it came to the work on Relativistic Astrophysics
I was surprised to see that this vast quantity of knowledge
in physics they had acquired in making the bombs did not
help as much as one would have expected. They were
somewhat overshooting and did not catch the beauty, the
different and possibly more profound physical scientific
complexity, and also the conceptual simplicity of the new
phenomena. In the case of Wheeler the interactions with
him during the first years in Princeton had be tremen-
dously intense. At times we were working 13 hours a
day. We wrote that celebrated article for Phyiscs Today
[17], recently reprinted [18], in which we were present-
ing for the first time a Black Hole as a physical object and
not just as a mathematical solutions. Such an object was
indeed interacting actively with the rest of the Universe
by a vast amount of energy, in principle extractable: the
rotational and the electromagnetic energy. These works
were received an exponential growth with the coming
to Princeton of Demetrios Christodoulou from Greece
at the age of 16. When he started his thesis of PhD at
the age of 18 Demetrios approached the problem sug-
gested by Wheeler of the collapse of a scalar field form-
ing a black hole which he finally solved in 2009 [19]. A
second part of his thesis was developed under my guid-

ance [5] which has led to the general mass formula of
the black hole [24], see figure 12. Interestingly precisely
these concepts have made later the Black Holes through
their “Blackholic energy” the explanation of Gamma Ray
Bursts [25]: the largest instantaneous energy sources in
the Universe second only to the Big Bang [5, 20, 21].
In collaboration with Rees we also wrote a book giv-
ing guidelines for the study of Black Holes, Gravitational
Waves and Cosmology [22]. The field of Relativistic As-
trophysics started to grow exponentially after the intro-
duction of X Ray Astronomy by Riccardo Giacconi and
his group [23]. Paradoxically Wheeler interest started to
depart from these topics and drifted toward a (possibly
too) vast field of exploring the world of mathematics in
the quest for better expressing the laws of physics, see
also my recollections in [5]. It was that time in which
I proposed the paradigm for the first identification of a
Black Hole in our Galaxy [26], see figure 13.

A profound separation of scientific interests had al-
ready occurred in those days at the Les Houches summer
school: the first one solely dedicated to black holes [27].
After that event I dedicated myself to the study of Black
Holes larger than 3.2 solar masses. While S. Hawking
and his group directed all the attention to mini black
holes (see e.g. [28]). The field of matter accretion on a
Black Hole was not developed in the West and became
dominated by the Russian (see Titarchuk contribution to
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this volume) and Indian schools (see Chakrabarti con-
tribution to this volume). In the case of Wheeler a dif-
ferent point of view on the role of European scientists
in the United States of America emerged, and a separa-
tion of our scientific interest became manifest in the 1973
Solvay meeting (see figure 14), which was followed by
my return to Europe. These differences did not affect in
any way the deep friendship between us extended to our
families, see figures 15 and 16.

In the case of Zeldovich some similar event hap-
pened. I was trying to make him appreciate the beauty
of the work I was developing with an American hero
of Relativistic Astrophysics, Jim Wilson, himself a dis-
tinguished participants of the American Bomb projects.
The work on the relativistic magnetohydrodynamics ef-
fect around Black Holes have today reached the greatest
interest for microquasars and active galactic nuclei ex-
planations [29]. To that he was answering with his in-
terests toward the possible radiation of a rotating sphere
due to quantum effects. To me that work did nor appear
so promising in view of the intrinsic stability imposed by
quantum effects on a rotating system.

Thinking over my scientific discussions with Zel-
dovich I was especially admiring his work with Vladimir
Popov on heavy nuclei, as expressed in our recent report
[21]. On this topic see also Popov’s contribution in this
book. This topic has become central to our current re-
search, see figure 17.

In all my discussions with Zeldovich through the sev-
enties I was particularly eager to illustrate to him my
work on the black hole identification and to observe his
feedback. Much of these works, following the Solvay
meeting, were summarized in our celebrated Varenna
summer school, see figure 18. This basic work then
appeared in the book [15] which is currently being
reprinted [16]. That epochal meeting in the scientific
content was followed until today by three Nobel Prize
winners among the lecturers as S. Chandrasekhar (1983),
J. Taylor (1993), and R. Giacconi (2002), see figure 19.

But let us return after this digression to my last meet-
ing with Zeldovich. While he was speaking Sakharov en-
tered the room and sat in the first row near me. He had
just been permitted to return to Moscow after the Gorky
exile. I had just been helping at the University of Rome
to attribute to him a laurea honoris causa - in absen-
zia. I looked at him closely: the face had changed from
the Tbilisi days, his smile was gone and his gentle as-
pect had been modified. Even the structure of the face
was somewhat more tense with a more prominent jaw. I
gave my hand to him: “Ruffini, Italy” and his immediate
answer recalling a serene expression resembling the old
days “Sakharov, Soviet Union!”

In June 1988 on the hundredth anniversary of the
birth of Alexander Alexandrovich Friedman we went
to Leningrad with Werner Israel and a few other rel-

Figure 19. Picture of Riccardo Giacconi receiving the Nobel
Prize.

Figure 20. Television broadcast made by Igor Novikov,
Andrei Sakharov and myself in the celebration of Alexan-
der Alexandrovich Friedman’s 100th Anniversary, Leningrad,
1988.

ativists. It was a very emotional occasion to find the
tomb of Friedman and put some flowers on it. Yakov
Borisovich Zeldovich had died on December 2, 1987.
This was the occasion of a trip by night sleeping train
between Moscow and Leningrad with my wife Anna.
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The next compartment on that train was occupied by An-
drei Sakharov and Elena Bonner. The day after a mem-
orable broadcast from the television was made by Igor
Novikov, Andrei Sakharov and myself in the celebration
of Alexander Alexandrovich Friedman, see figure 20.
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