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History of Science in Russia
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Saint-Petersburg  Academy
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1724

• Imperial Academy of Sciences 1747

• Russian Academy of Sciences 1917

• USSR Academy of Sciences 1925

• Russian Academy of Sciences 1991

First cohort from abroad - Bernoulli, Euler, Delisle, …
Lomonosov was the 1st Russian academician (1745)

fully state-sponsored (poll-taxes from 4 cities)

Peter  I

4/19/2016



Mikhail Lomonosov (1711-1765)
“Father of Russian Science”
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• Molecular theory of heat & colors

• Proved the law of conservation of 

matter in chemical reactions

• Discovered Venus’s atmosphere

• Built first helicopter

• Concept of atmospheric electricity

• Geodynamics and metal origins

• Proved organic origin of soil & oil

• Founded first University (Moscow)

• Formed Russian literary language

• Outstanding historian

• The best poet and courtier
more - Physics Today, Feb.2011
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Dmitry Mendeleev (1834-1907)

• Periodic law (1869)

• Finalized equation 

for ideal gas (1874)

beyond Clapeyron’s

(1834) 4/19/2016Vladimir Shiltsev | Russian Physics



20th Century: USSR 
Physics Dominates!
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Nobel Prizes for  
Russia/USSR : 

19 total

– 7 in Physics

– 6 in Literature

– 2 in Physiology

– 2 Peace Prizes

– 1 in Economics

– 1 in Chemistry



Society’s Call for Physics (100% State Support)
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Berlin, 1945

Sputnik
1957

A-bomb
1949

MESM, 1948

1st computer in Europe

Cyclotron
RI, 1948

1st in Europe

BTA-6m 
1975

world’s largest 

till 1993

BESM-1…6, 
Elbrus supercomputer, …

1st Nuclear Plant, Tokamak, 
Dubna, Serpukhov, Novosibirsk…

Exploration of Moon, Venus, 
1st space-radiotelescope, …



Physicists EXTREMELY Popular! (e.g. movies)
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NINE DAYS OF ONE YEAR (1962)
Drama, includes:
nuclear physicists, 
move to Siberia,
radiation exposure
love story, etc

Soviets particularly excelled in their efforts to popularize scientific

knowledge among the widest possible segments of the population

and make science education available to broad masses
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1978 Petr Kapitsa 
Superfluid He

1958 Cherenkov, 
Tamm and Frank

Cherenkov radiation

1962 Lev Landau
Theory of superfluid He

1964 Basov, Prokhorov
Laser

2003 Abrikosov, Ginzburg
Theory of superconductors

2000 Zhores Alferov
Semiconductor laser
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A.Sakharov

1993 1994

“Pauper Professors 
– Russia’s Shame!”

1987-91 1989



OECD Research & Development  Data
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USSR,

PPP



Results of Science’s Extremity in 90’s 
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1. Left Science (~60%)

2. Suffer (~1/3)    

3. Emigration (<5%):

– > 15,000 (?) scientists

– > 6,000 in the US

– ~40% Physicists

George Soros
Open Society 
Foundation
(1995-2013)

>1B$ total
support for 
~65,000  
teachers, 
professors & 
students



• Over 160 participants from US and Russia; 26 presenta-
tions by world leading scientists; attended by Minister of 
Education and Science D.Livanov and Ambassador of 

Russia in the US S.Kislyak

7-th Russian-American Sci Association Conference

GWU, Washington, DC, Nov 7-9, 2015
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Russian Scientific Diaspora: RASA-USA

www.rasa-usa.org

• Joint APS-RASA George 
GAMOW session & Awards

• attended by Igor Gamow, 
GWU Professors, historians, 
students, APS/CISA/FIP, policy 
makers
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APS and Russian Physics Diaspora
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APS and Russian Diaspora (2)
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2010 Andrei Geim and 
Konstantin Novoselov

Graphene

Moscow Physics and Technology Institute 
University of Manchester



Russian Physics Now: 
• 78 Research Institutes doing fundamental (49)  and applied 

physics research (29) - some 35,000 staff
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St.Petersburg (8)
Ioffe Phys. Tech. Inst.

SPb Institute Nucl.Phys.
Pulkovo Observatory

Moscow (38)
Kurchatov Institute

JINR (Dubna)
Lebedev Institute

Landau Theor. Physics
Inst. Cosmic Studies
Inst. General Physics

Nihznii Novgorod (2)
Inst. Applied Physics

Physics of Microstructures

Tomsk (5)
Inst. High Current Electronics

Optics of Atmopshere

Novosibirsk (14)
Budker Inst Nucl Physics

Inst. Semiconductors
Inst. Hydrodynamics

Inst. Laser Physics
Inst. ThermoPhysics



“Radio-Astron” (SPEKTR-R) 2011-now
10 m, λ=1.2-92cm Lebedev Physics Institute 

20 Earth dia base  27 µ arc sec (record)
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Colliding Beams 1-6 GeV cme
Budker Institute of Nuclear Physics (Novosibirsk)

• “Round Beams” technique for record high beam-beam tune 

shift ξ=0.25

• “resonant depolarization” record energy precision δE/E~1e-7
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Russia: 2 out of 7 

Colliders

– VEPP-2000

– VEPP-4M

– DAFNE (Italy)

– BEPC (China)

– Super-B (Japan)

– RHIC (USA)

– LHC (Europe)

• (NICA – constr’n)



Record High Magnetic Field 2,400 T
VNIITEF (Sarov)
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Explosively pumped flux compression generator



New Elements 113-118
Joint Institute for Nuclear Research (Dubna) 
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IUPAP: 
December 30, 2015 
#113 RIKEN
#115 JINR,LLNR,ORNL
#117 JINR,LLNR,ORNL
#118 JINR, LLNL

#114 Flerovium
(JINR, 2012)

#116 Livermorium
(JINR, LLNL, 2012)



World's Longest Laser 270 km
Novosibirsk IAE & Aston (UK)

Raman 

fiber 

laser

4/19/2016Vladimir Shiltsev | Russian Physics23



Russia Supports Int’l Megascience

European 

XFEL (Hamburg)

25%

FAIR

(Darmstadt)

17%

Grenoble, 11%



Russia-CERN: 
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• In-kind contribution 
~150 M$ to LHC constr.
(beamlines)
• Support of many groups 

in 4 major experiments
• Considering joining CERN 

as Associate Member 

TOTAL LHC
USERS

~12500

USA (non-member) 1730

ITALY 1500

GERMANY 1200

RUSSIA (non-member) 920

UK 900



Russia-ITER: 9% (2B$?)

(EU & RU, US, CH, RK, IN, JP)
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29 m dia x 29 m
2020… -2022?

Construction at Cadarache, France, site of the ITER nuclear-fusion experiment 

the idea of 
tokamak (1951 -
Lavrentiev, Sak-
harov, Tamm)
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Other Megascience Projects: Research Reactor PIK (St.Peters-

burg – under constr.), 4-Gen FEL ISSI-4 , Tokamak IGNITOR 

(both – Kurchatov Inst.), 200 PW EXELS Laser (N.Novgorod), 

e+e- Collider Tau-C Factory (Novosibirsk) 

1.2-9 GeV c.m.e.

5 МeV/u

600 MeV/u)

0.6-4.5 GeV/u

quark-gluon plasma studies

Russia’s Megascience: Ion-Ion Collider NICA

8 countries contribute to construction; 
450 collaborators from 30 countries 

2020
Dubna

JINR



2015-2016 Times Higher Education
World University Rankings- Physical Sciences

4/19/2016Vladimir Shiltsev | Russian Physics28

3 others in Top-300 (QS): Moscow Institute of Physics&Technology ; 
Saint-Petersburg State University, Saint-Petersburg Polytechnic 

Physics research in Russian Universities started 

to grow only recently, # publications on the rise
~40% of total, ~half – in collaboration with RAS



IFs’ of Top-10 Russian Physics Journals

2.964 LASER PHYSICS LETTERS
1.892 PHYSICS-USPEKHI
1.409 RUSSIAN GEOLOGY AND GEOPHYSICS
1.364 JETP LETTERS
1.297 ASTRON LETT+
1.287 REVIEWS ON ADV MATERIALS SCI

1.156 HIGH TEMPERATURE
1.049 RUSSIAN J. OF MATHEMATICAL PHYS
1.025 LASER PHYSICS
0.931 J EXP THEOR PHYS+

4/19/2016Vladimir Shiltsev | Russian Physics29

(out of ~40)

Russia’s Physics Papers 16,000/yr (4.1%, 7th)

Russia’s Total Sci Papers 50,000/yr (1.7%, 15th)2014



GDP and Science Indicators
….that makes an average ~12.5% increase per step

So, due to regular improvements the evolution was

GDP

(PPP, WB’14)

B$

Incl.

Goods

B$

Total

Research

B$

Basic 

Research

(State)

B$

USA

17,400 3,600 470 75

China

18,000 9,000 370 17

Russia

3,700 1,500 42 4.5
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# 2

# 1

# 5 # 9

# 1

# 2# 1

# 4

# 2 # 1

# 4

# 9



2013 Reform of Russian Academy 
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• Government: “..RAS is ineffective and outdated, 

too many functions”: 

– expertise

– finances, organization, legal, information, etc

– (too independent, politically unsupportive, estate-rich)

• Reform:
– RAS’s only function is now only expertise; RAS 

combined with Medical and Agriculture Academies

– Special Agency to control finances, organiz’n, etc

– Focus on science in Universities, rather than Institutes

– More of grant support, less “base” support (1:3 now)



2013
• Federal Agency for Scientific Organizations (FASO)

to control finances for academy research org’s, 

appoint directors of institutes, etc
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Physicist, 67 Bureaucrat, 36



Massive protests in Moscow, Novosi-

birsk, etc  cosmetic changes in the law, 1 year 

moratorium on RAS property deals 
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Academy’s Reform: Two Years Later
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• Massive replacement of ~ 50% of Institute Directors over 65

• State law on “minimal secured” science funding support 

• Resolved several legal issues on RAS property

• Some energization of research activities in Universities

• No serious hiccups in money flow

• No visible increase in scientific productivity

• No reduction of huge income gap btw executives-scientists

• Substantial increase of the paperwork and reporting

• Clogged collaborations between research institutes, int’l 

partners, local governments and Universities

• Scientists largely removed from decision making at al levels 

from Institute to State; internal democracy lost

• Moderate salary increase (now 0.5MRub=7k$ /yr avg) at the 

expense of staff attrition; still far from Putin’s goal of x2 region

+

-



Life Under New Management: ITEP
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Institute for Theoretical and Experimental Physics (Moscow)

• Research on nuclear physics, accelerators, cosmic rays

• Created in 1945 under Acacdemy of Sciences

• then under RosAtom, since 2011- part of ”Kurchatov Institute” Center 

• Poor sci management, reduced site access, move from HEP to nano-science, 

low salaries 200$/mo while administration gets x20 more, etc
Exodus of scientists
• BELLE group (De’15)

Prof. Mikhail Danilov 
(B-mesons, CERN) 2015

Prof. Alexander Gorsky
(string theory, QCD) 2014



“Russian Robin Hood of Science”

Alexandra Elbakyan

• https://sci-hub.io

• 48,000,000 papers for free

• ”anything you want” directly 

from JSTOR, Springer, 

Sage, and Elsevier, etc

• PDF in a second 

• using access keys donated 

by academics 
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* sued by Elsevier in response to the NY 
Court injunction - referred to  article 27 of the 
UN Declaration of Human Rights: “…everyone 
has the right freely to participate in the cultural 
life of the community, to enjoy the arts and to 
share in scientific advancement and its 
benefits". 

Limited access to int’l periodic due to lack of funding



Science as Victim of Strained US-

Russia Relations
• U.S. government policy guidance issued in Spring’14 to 

agencies to clamp down on travel by government scientists to 

Russia. Based on that guidance, NASA and the Department 

of Energy (DOE) announced in April’14 that they would block 

most government travel to Russia
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• “…Earlier this month, the FBI warned universities in 

Boston, Massachusetts, about venture-capital 

partnerships with Russia (see go.nature.com/oyxpth). 

The US government is also severing scientific 

exchange by NASA and the Department of Energy with 

scientists in Russia. These moves are causing 

widespread consternation in the Russian research 

community….

• …the new US policies are likely to be 

counterproductive.”

http://go.nature.com/oyxpth


Push back: DPF to OSTP 

“…Inhibiting the interchanges 

among scientists is antithetical to 

the nature of science.”

“…We urge you to remove the 

ban on visits of Russian scientists 

to the US as well as to allow US 

laboratory scientists to travel to 
Russia”
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2 years later: Counterproductive Indeed

• Exodus of Russian scientists from many US-led 

collaborations

– Europe greatly benefited from that (CERN, XFEL, FAIR)

– Adds to already existing issues of the US “decoupling” from the 

world’s science (since 9/11)

• Multi-fold reduction of US to Russia travel/exchanges

• Reduction of Russian $$ support (full… now partially back)

• “No-guarantee” of visa’s and visits of any kind

• In “positive” cases - greatly increased terms to get 

visitors/collaborators to the US 

– Extra layer of approval (eg DOE)

– from 1-2 mos before to 3-4 mos now (was even longer)
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• Russian physics and science in general was and is a visible 

part of world’s culture:

– over ~300 years – many great names and many ups & downs 

– particularly flourishing in Soviet times, 1950’s to 80’s

• Social changes and breakup of the Soviet Union in 1991 led to 

catastrophe for science as well: 

– x6 reduction of funding, x3 reduction in # of researchers

– creation of significant scientific diaspora, very visible in APS

• Certain progress occurred since early 2000’s but still far from 

restoration of former Soviet scientific might :

– physics doing relatively well, due to strong base and int’l collab’s

– still, salaries and prestige are low, recent reforms not effective

– the US measures against Russian scientists counterproductive 

and need to be revoked

• Russian physics (science) undergoing reforms which might 

take another 5-10 years … possible outcomes not yet clear

Summary and Outlook
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