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60 years: Mission of JINR Science
Bringing
Nations
Together

5 Major: Pillars:

O Research .
Basic'studies at the frontiers of knowledge

dinternational cooperation
Combining world intellect and material resources

O Innovation
Multi-disciplinary studies
New instruments and technologies

& Education . :
Training students, young scientists and engineers

O Qutreach
Promoting science in society worldwide

International cooperation




Establishment of the Joint Institute for Nuclear Research

The Joint Institute for Nuclear Research (JINR)

is an international intergovernmental scientific
research organization established through the
Convention signed on 26 March 1956 in Moscow to
unite scientific and material potential of its member
states in order to study fundamental properties of

EUGHE

Albania  Bulgaria China Czechoslovakia

GDR Hungary D.P.R.Korea Mongolia
T

A

Poland Romania USSR Vietnam

The results of research carried out at the Institute

can be used solely for peaceful purposes for the
benefit of mankind.




Founders of JINR

V.Veksler

" N.Bogoliubov,
D.Blokhintsev

B.Pontecorvo

L.Infeld

H.Niewodniczanski

M.Meshcheryakov

A.Baldin
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Dubna — Island of Stability




= Membership of Belarus, Russia, and Ukraine

= Armenia, Azerbaijan, Georgia, Kazakhstan,

= Uzbekistan —June 1992;

= Associate members: Germany (July 1991)

1993-2018: 25 years of the New Era

of the Joint Instltute for Nuclear Research
'v ,"j’ o .mllmtm

Session of the JINR Committee of Plenipotentiaries, Dubna, 17 March 1993

Early 19905;
v Dramatic transformation of European socio-
political landscape;

was approved at CP session in December 1991; v Economies in transition in Central/Eastern
Europe, Russia: social and economic
challenges;

and Moldova — March 1992;

= Czech and Slovak Republics — March 1993; v New era Of cooperation for JINR: new

Member States and Associate Members.
and Hungary (February 1993).
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JINR — Russia Agreement

“The Agreement between the Government of the Russian Federation and

JINR on the Location and Terms of Activity of JINR in the Russian
Federation” was approved in 2000.

This Agreement grants privileges and immunities in accordance with established
practice for international intergovernmental organizations.




JINR in figures

JINR staff members ~ 4500
researchers ~ 1200

including those from the Member States
(but Russia) ~ 400

Doctors and PhDs ~ 1000

2010 2011 2012 2013 2014 2015 2016

JOINT INSTITUTE FOR
NUCLEAR RESEARCH

SEVEN-YEAR PLAN
FOR THE DEVELOPMENT OF JINR
2010-2016

(Approved by the Committee of Plenipotentiaries of the Governments
of the JINR Member States at its session held on 19-21 November 2009)

Dubna 2009




At present JINR has 18 Member States

OyoHun

105D

[262]
Dubnium

Participation of

in JINR activities is based on bilateral agreements signed at the governmental
level.




Cooperation with CERN

CERN has been JINR’s main partner in Particle Physics for more than 50 years

Dubna physicists are widely involved in more than
20 CERN projects, including 3 LHC experiment

P

1963, JINR, Dubna 2004, JINR Dubna 1971, Dubna

CERN Director-General CERN Director-General Dr R.Aymar CERN Director-General Prof. W.Jentschke
Prof. V.Weisskopf, meeting with and JINR Director Prof. N.Bogoliubov

Prof. V.Dzhelepov and :
Prof. B. PONtecorvo JINR director acad. V. Kadyshevsky

2010: CERN — JINR mutual participation in their projects CERN
2014: CERN — JINR reciprocal Observer status \
N




JINR vs CERN @ Web of Science®

JINR publication statistics in comparison with CERN
2011 -2017 2017 CERN 2017
Total number of publications: 8178 | Total number of publications: 1260 | Total number of publications: 1 287
Total number of citations: 97 711 Total number of citations: 1 202 Total number of citations: 1 694
Excluding self-citations: 77 861 Excluding self-citations: 837 Excluding self-citations: 1226

Average citations per article: 11,95 A\{erage citations per article: 0,95 Average citations per article: 1,32
h-index: 106 iy h-index: 15

2016: JINR in comparison with CERN
JINR CERN
Total number of publications: 1147
Total number of citations: 1164

Excluding self-citations: 948 Excluding self-citations: 1829

Average citations per article: 1.01 Average citations per article: 1.89
h-index: 14 h-index: 17

Total number of publications: 1186
Total number of citations: 2241




JINR comprises 7 Laboratories, each being
comparable with a large institute in the scale and

scope of investigations performed
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FLNR accelerator complex

DC-280 U-400 U-!{xD'Z'JHI‘ IC-100
SHE factory Heavy and superheavy Light exotic Applied research
nuclei
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I . PAC 30th December 2015:

28th November 2016:

®neposuii 114 | Mockosuit 115 | JiuBepmopnii 116§ Teuneccun 117 | Oranecon 118

Fl Mc Lv Ts Og

Flerovium Moscovium Livermorium Tennessine Oganesson

All these elements were synthesized for the first time at the U-400
accelerator complex of the Flerov Laboratory of Nuclear Reactions of JINR.




DC-280 cyclotron: main magnet assembling

15 September 2016: started

18 January 2017

Magnet of DC280 cyclotron is assembled
and ready for testing!




Today: constructing the SuperHeavy Elements (SHE) Factory

A Completion of the SHE Factory building and its engineering systems
(April 2018)

a Assembling the DC-280 cyclotron. Installation of new Gas-Filled Recoil
Separator (April — July 2018)

Q First experiments (2078)




Technology transfer to JINR Member States

CYCLOTRON CENTRE IN ASTANA
(KAZAKHSTAN)
LAUNCHED IN 2006

* 2003: Government decision
on the creation of a cyclotron

center in Astana

e 2004—-2005: Designing and
manufacturing of equipment
of the DC-60 cyclotron

* 2006: Delivery of equipment — @ b/ w / DC-60 ¥
to Astana; mounting, tuning & g CYCLOTRON - ‘
- . . : e ' ’;:‘.v‘-‘r‘ s & |

and adjustment; first beam
generation




IBR-2: Pulsed reactor with fast neutrons

mean power 2 MW

pulse frequency 5 Hz

pulse width for fast neutrons 200 us

thermal neutrons flux density on the moderator surface: 10"°n/cm?/s

maximum in pulse: 10'° n/cm? /s
e - S IBR-2 is included in the 20-year
' , == European strategic research program

in the field of
neutron scattering




Facilities at IBR-2 reactor

15 instruments are in operation a the Spectrometer Complex of the IBR-2M Reactor

C— Diffraction
- DN-2, DN-12, DN-B, FSD, FSS, HRFD, SKAT, EPSILON

EPSILON )
Small-angle scattering
YuMO
NERA

x Reflectometry
GRAINS, REFLEX-P, REMUR

Inelastic scattering
=" DIN-2PI, NERA

Nuclear Physics
ISOMER, KOLHIDA

et \\\% Neutron Activation Analysis
| REGATA

M Neutron imaging

i. NRT

/ RECATA' \ AR

I I |ZOMER
.
REFLEX-P 8
// A &

GRAINS FSD

\
.

The user policy of the IBR-2 is world friendly.
~200 proposals from ~20 countries are selected annually



Assembling of the First Cluster of the GVD at the Baikal lake
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JINR
Dzhelepov

Laboratory
for Nuclear

Problems
INR of RAS

Institute for
Nuclear

Research of
the Russian

Academy of
Sciences

M.A.Markov



Present and future of the BAIKAL-GVD
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~2300 OM (2020)
8 clusters

Since April 2016

April 2017 taking data
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Merging of the Laboratory of High Energy and Laboratory
of Particle Physics into the Veksler and Baldin Laboratory of High

Energy Physics

Veksler & Baldin Laboratory
of High Energy Physics

is founded on May 4-th 2008 in accordance
with the decisions of the JINR Committee
of Plenipotentiaries (27-28 Nov. 2007)

by the JINR Director decree N 112

of February 19th, 2008

27 — 28 HoA6psa 2007 a.

«Komumem nonHomouYHbix npedcmasumeneli TOCTAHOB/IAET:
... 0006pumb npeodnoxceHue oupexkyuu MHcmumyma o6 usmeHeHuu cmpykmypsl OUAUN 8 ceAa3u

C NAQGHAMU MOOEepHU3ayUU YCKOPUMEeNbHO20 KOMIAEKCA HYKAOMpoHa U co30aHus ycmaHosKku NICA.

C uenbro KOHUEeHmMpauuu Kaoposbix U (hUHAHCOBbLIX pecypco8 HA 8blrnosaHeHUU amol rnpuopumemHoul
npoepammel OUAN co30ame Jlabopamopuro u3uKU B8bICOKUX 3Hepaul um. B.U. Bekcnepa u

A.M. banduHa, ucKaw4ue U3 cmpyKkmypol MHcmumyma Jlabopamopuro 8bICOKUX 3Hepauli
um. B.U. Bekcnepa u A.M. banduHa u Jlabopamopuro ¢pu3uxku yacmuuy».

JINR: 25 Years of New Era V. Matveev 23



25 March 2016.

NICA “corner stone” ceremony
at LHEP JINR




Lattice QCD
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Infrastructure (SC magnets)

~ 450 SC magnets will be assembled & tested in the workshop

The technological line for SC magnet assembly and tests
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Tests of the pre-serial dipole magnet: magnetic field measurements
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SC cable production workshop




=457 status of the NICA complex realization (NICA

Nuclotron & channels 40%
Injection complex 49%
Booster 64%
Collider 18%
MPD 35%
BM@N 60%
SPD 2%

Infrastructure 39%
Innovation area 1%

I'T & computing 25%
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NICA Center




New issue of the ESFRI Roadmap

Main Research Infrastructure in Particle and Nuclear Physics

COMPASS HIPA

DAONE-INFN Frascati MAX-lab

| _ LEPTON/
Alas ELKNP (ELSA MAMI  pporoN
s

LHC HADRON BEAMS

PLASMA WAKEFIELD " HIPA DA®ONE-INFN Frascati

ACCELERATORS FAIR
‘ RHIC

SACLAY ~ STFC-Daresbury
NICA | . HEAVY ION BEAMS

Uni-Glasgow INFN-Frascati
ESS JST GANIL ALTO

 COSY Antiproton decelerator-CERN  GSI

GSI  DESY  MPI-Munich
.\ ISOLDE SPIRAL2  ECT*

ELl-beamline L INFN-Legnaro  JYFL

STRATEGY REPORT
ON RESEARCH
INFRASTRUCTURES

P JCGA - Complementary Project £

ITS APPLICATION




J Participants of HLC
2 JINR: 25 year of New Era

e

N e : : 7/05/2017
NICA construction site a year ago




‘g Reorganization of the Laboratory of Computing
_ &) 2000

. Techniques and Automation (LCTA ) into the
Laboratory of Information Technologies (LIT)

Challenges before 2000: Laboratory today:

Transition of the developed

countries worldwide to the
unified information society

Transition to distributed
computing that ensures

participation in the large-scale
international research projects

(LHC)

The need to connect to

computer networks for science
and higher education

Application of international
standards

Transition to electronic
methods of particle detection

4
=
=

Networking

Power@cooling

* 100 Gbps +
2x10 Gbps

¢ 4160 core,
* 5,4 PB disk, 9 PB
tap

¢ 3640 core,
2PB disk

252 CPU, 77184 GPU
cores, 182 PHl-cores, 2.4

TB RAM, 57.6 TB HDD,
142 Tflops

*700CPU, 2TB
RAM

Now, LIT IT-infrastructure is one of the JINR basic facilities




Establishment of a new, seventh laboratory of JINR

2005: Laboratory of Radiation Blology& Laboratory today:

Molecular radiobiology

chromatin
"beads-on-a-string" dsDNA

Radiaton |. ~ }
mutagenesis ! - o : |
Radiation physiology _ £ e

DNA damage
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JINR: 25 Years of New Era V. Matveev
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Nuclear planetary science

[k L In collaboration between
WL e ' the Space Research
T Institute (RAS) and
3 s FLNP (JINR), a special
(0 facility has been
iy constructed at the LRB
~ R gt that can model planetary
soil and allows testing
) | prototypes of active

neutron and gamma
spectrometers.

\J/
»,
=

The facility can use a

neutron generator for soil
model exposure. Inside
the facility, a silicate

glass-based soil model
has been assembled.
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