CERN and JINR have almost 60-years long history of fruitful collaboration

In the field of the fundamental physics and scientific exchange

CERN = JINR

Scientific Cooperation Meeting

25 April, 2017
CERN, Geneva, Switzerland
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JINR — CERN strategic partnerships

JINR actively participates in the LHC programmes including
the ATLAS, CMS , ALICE and the Collider itself and planning to
contribute to the LHC detectors upgrade.

Besides, JINR participate In the four SPS projects:

Compass-Il (NA58) — nucleon spin structure, hadron
spectroscopy (with interests to future SPD at NICA);

NAG61 — (intersects with BM@Nuclotrone and MPD);
NAG62 — CP-violation and rare decays;

NA64 — search for the dark sector:

Accelerator development: CLIC, FCC, precise laser metrology,
Computing and Information Technologies, WLCG, Tier-1

Neutrino platform, nTOF, DIRAC, Educ.Teachers program etc




New Seven Year Plan for the development of JINR (2017 — 2023 )
has been approved by the Committee of Plenipotentionaries

of the Governments of the Member States of JINR
IN November 20, 2016 in Krakov, Poland.

"8 OBLEOUHEHHbLIA MHCTUTYT
ANEPHbIX UCCIEQOBAHMU

JOINT INSTITUTE FOR NUCLEAR RESEARCH

SEVEN-YEAR PLAN
FOR THE DEVELOPMENT OF JINR
2017-2023

ROAD MAP CEMWIETHHI IIJIAH PABBUTUA OUIH
HA 2010 - 2016 TOJIbI

(UPDA TED) (vreepanen Ko [Tonromousnsix [IpeacraBuresieit npaBuTEILCTB

MHTETOM 1b
rocynapers-unenos OUAM na ceccnn, cocrossmeiica 19-21 noadpsa 2009 roxa)

Dubna 2008 Dubna 2017
Ay6nxa 2009

Working Group is created for development of the JINR Long Range Strategy



Mayjor objectives of the plan for the development of JINR
IN the next 7-years period (2017-2023).

- Focusing on the effective use of new and modernized basic facilities, built up under the previous
7-years plan (IBR-2M, SHE factory, DRIBs, IREN, Grid Tier-1, MICC);

-New fixed target facility at NUCLOTRON - BM@N (2017-2019);

- First stage of the NICA collider (2020) and full stage (2023);

- Full scale Gigaton Volume Neutrino Detector at the Baikal lake (2020);

- Development and application of the nuclear methods for Life Science and Medicine;
- Development of education programs, support of multidisciplinary studies;

- Extension of the international cooperation around basic facilities of JINR, further integration of
these facilities to European and worldwide research infrastructure;

- Attracting new countries to the JINR family;

- Adjusting the general infrastructure and “modus operandi” of JINR accordingly to experience of
best international research centers (CERN, Fermilab, INFN, GSI, CNRS, KEK and J-Park etc)
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‘ Main targets of the NICA complex:

- Study of hot and dense baryonic matter properties,
search for critical phenomena;

\,‘{: AL
UCLOTRON BASED 'ON C“OLLIDER FACILITY

- Investigation of nucleon spin dynamics

High Baryonic Density Frontier
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Agreement between Government of Russian Federation

and JINR on realization of the international mega-sciences
project of the superconducting heavy ion collider NICA

02 June 2016
the Agreement has been signed !

ITPHMJIOXKEHME Ne 3
k CornameHuto Mexxay [TpaBUTEIBCTBOM
Poccutickoii @enepaiinu U MeKIyHapOIHOK
COFrTAMEHHE Me}Kl'lpaBI/ITeJ!IDLCTBeHHOﬁ Ha})/('-IHI;—
mexay llpasurenncrsom Poceuiickoii Meaepaunn HCCJIe0BATEeILCKOH opraHu3zauuei
H MEA/LYHAPOAHOH MEKRINPABHTEILCTBEHHOH HAYYHO-HCCIEA0BATEILCKOMH OO0BeTMHEHHBIM HHCTUTYTOM SIICPHBIX
oprauusaumeid OObeIHHEHHBIM HHCTHTYTOM SIEPHBIX HCC/Ie10BaHHi UCCIIEJOBAHUN O CO3JaHMH U IKCILUIyaTauuH

|} u |} |
0 COIIAHHH H IKCILUIYATAUMH KOMILICKCA CBEPXIPOBOASILUKX KOJIeN KOMILIEKCa CBEPXMPOBOASAUINX KOJNEI V V P u t I n V I S I t I n J u n e ZO 11
HA BCTPEUHBIX nyukax Tsokeabix nonos NICA Ha BCTPEYHBIX MyYKaX TsokelIbix HoHoB NICA ] "

IlpoekT

.

[IpasurenscrTso Poccuiickoit Denepaumu H MENK/1y HApOIHas

MEKIPABHTEILCTBEHHASA Hay4YHO-HCC/IC10BaTe/IbCKAs opraHM3auus
OObeAHHEHHbIH MHCTHTYT SACPHBLIX HcchenoBanui (nanee - OObeAMHEHHBIN OUHAHCOBBIE PACXO/bI —

MHCTHTYT SACPHBIX HCCIICAOBAHMIT), B JalibHelweM umenyemble CTOpOHAMM, .
THEINTYT ALER p SCERCROBNHENY, 3.2 Y e Ha peajiH3alHI0 0a30BoH KOHPHUIYpaLHH NPOEKTa KOMILJIEKcA
Bhipaxkas oOulee kenaHue COACHCTBOBATL YKPCIUICHHIO [MOTCHUMAIA CBepPXNPOBOASILIMX KOJIeN HAa BCTPEUHBIX MyMKax Tszkeabix nonos NICA

Poccuiickoit Mesepaunn 1 OOLEAMHEHHOI'O HHCTHTYTA A/IEPHBIX UCCII/IOBAHMIA 3a cueT cpeacTs ¢eaepaabHOro Groaxera Poccniickoii Meaepaunn J O i n t i n V e S t m e n t m
B o0jsacTtH  NPOBOAMMBIX  HAYHHO-TEXHHHYECKMX M HHHOBAUMOHHbIX .
MCCHIIOBAHMI B cooTBercTBUH  co  crartbei 30 CornamieHus  Mexay

[lpasutenscreom Poccuiickoit Meaepaunn u OObeAMHEHHBIM HHCTHTYTOM MJIH. pyOJie

SACPHBIX HCCACJ0BaAHHI O mecTonpedbiBaHHM M 00 YCIOBHMAX ACATCALHOCTH

O0BbeAHMHEHHOrO HHCTHUTYTA AAEPHBIX HecnenoBanuit B Poccuiickoit Mejiepainu
ot 23 okta6pa 1995 roa,

u [}
CTPEMSCH CO3/aTh KOMIUICKC CBEPXMPOBOMALIMX KOJEL HA BCTPEHHbIX OMNBITHO-KOHCTPYKTOPCKHE - ( I n 20 13 r I C eS )
nyukax Tskenwbix uonos NICA (Nuclotron-based lon Collider fAcility), paGoThI p
obnanatowmii  GecnpeueeHTHLIMH  apaMeTpamMu B 00JIaCTH  HCClIE10BAHUS
(GHU3MKH HacTHIL K sAep BLICOKHX Hepruit v obecrneuuBalOWMil BO3MOKHOCTD KanuraneHublie 3aTpaThl
€ro NPHUMEHEHHS Ui HHHOBALHOHHLIX pa3paboToK B NPHOPHUTETHLIX 00naCTAX Ha co3anue

HAY"YHbIX 3HAHUI, TEXHHKH M TeXHOJIOIHH,
COITACHIIHCh O HHIKECIICAYIOLIEM!

o Russian Federation:

Hactosmee Cornawenue, 3akmovaemoe ¢ uenbio  (GopMHpOBaHHS
NpaBoBOM  OCHOBbI, no3soiasier CropoHam nyreM OOBCAHHCHHS CBOMX
MATEPHATbHO-TEXHHYECKHX M (PMHAHCOBBIX pecypcoB BHOCHTb BKJIald B
COBJAHHC M IKCIUIYATALMIO MCK/LyHAPOHOIO Mera-caieHc 1npoeKTa KoMiulekca .
CBEPXMPOBOJIAIMX KOJIELL HAa BCTPEYHBIX MNy4Kax Tskenblx uoHoB NICA J IN R an d Oth erS
(nanee - kommuiekc NICA), koTopbiii  npejaycMaTpuBaer  Co3laHHe -
YCKOPHTE/IBHOIO KOMILIEKCA JUIA [MOJYYCHHS [MYYKOB THXKEIBIX MOHOB M

Bcero

2947103 doc 2947103 .doc




NICA International collaboration

Belarus Ukraine ‘
NC PHEP BSU (Minsk) BITP NASU, KSU (Kiev)
GSU (Gomel) Bulgaria KhNU, KFTI NASU (Kharkiv) |
Germany INRNE BAS (Sofia) . y
GSI (Darmstadt) TU-Sofia Russia | l
JLU (Giessen) 7 INR RAS (Moscow) /
Frankfurt/Main Univ. LTD BAS BINP RAS (NOVOSIbeSk)
FIAS SWU MSU (Mscow)
“. FZJ (Julich) PU (Plovdiv) e e i
FAU(Erlangen) {.Pel. Univ ersity
IULBiaggengrad) RI (St.Petersburg)
Poland
Tech.University (Warsaw)
Atistialia Warsaw University ! Ital
Averbaiian  racoterm (Krakow) Czech Republic e ya -
CERN J Wroclaw University TUL (Liberec) 9 5, e l
Chi INP (Krakow) CU (Prague) .
ina RSA Rzezh, ... Mongol.la
hieriacy UCT (Cape Town) s b
Grens LL/ plohannesining) Slovakia
P ' iThemba Labs USA

JINR I FN Agreement Workshop in Dubna on Megaprojects - ENI{@FA\ FAIR Agreement
1 | ’\lw o Russia, Italy, Germany, France, China, [§ | e

Egypt, South Africa Republic, others.
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XX Intergovernmental
Subcommission
Russia-China on scienific

and technological cooperation,

Shanghal, 19-20 October,2016

RF was represented by vice-
minister A.V.Lopatin
Chineese vice-minister YIN
Hejun had declared wish of
Chinato join NICA.

Both vice-ministers agreed to
ask RF and PRC Governments
(level of Intergovernmental
Commission) to initiate the
procedure of signing the
Agreement between PRC and
JINR on NICA Collaboration.
JINR was represented by JINR
vice-director G.Trubnikov

P iR L B 1] 23 I 2% aREaEs BAE Hnplz=

XX 3ACE[AHUE POCCUACKO-KUTACKOW MOAKOMUCCUM NO HAYHHO- TEXHUWYECKOMY
OTPYAHUYEC] vxomuccv" no ne '= OBKE PErYN -:a X BCTPF'-I rMAB NPABUTENIBCTB

b — b

ol h
"

ACKOW nopkomye
MUCCHI Mo nnnromsxz PEYR g oy o




ESFRI Road map 2016

PARTICLE PHYSICS NUCLEAR PHYSICS

COLLIDERS " COMPASS HIPA
— . MAP . DAQONE-INFN Frascati MAX-lab
: y. | _ LEPTON/

FCC ILC At ELI-NP  ELSA MAMI PHOTON

- dAlice n_"“""""'---"-------------"-'_':_':jjj_‘:::::ilii?'-:'-'-'-'- '''''''''' : ‘_

T [oEMs ) " HADRON BEAMS

PLASMA WAKEFIELD l“‘-..____h . LHC .'I ;f"‘r; HIPA Dﬂﬂ}N E—INFN FraECHti
ACCELERATORS | FAIR ‘

| .' COSY Antiproton decelerator-CERN  GSI

—————————————————————————
________________________
__________

HEAVY ION BEAMS

- -
m
-

-

SACLAY STFC-Daresbury

Uni-Glasgow INFN-Frascati ESS JST GANIL ALTO

GSl DESY MPI-Munich ISOLDE SPIRALZ2 ECT* GSl

ELI-beamline INFN-Legnaro JYFL

T
'''''
-----------------

‘‘‘‘‘

NICA - FAIR — Complementary Projects



MPECC

Recommendations (in a draft form)to be reported in the
NUPECC Long range plan 2017

(Presentation by NUPECC Chair Angela Bracco, Darmstadrt,
January 13 2017)

... Strong support for the full exploitation of up-coming and existing
facilities (see details on the next slides...)

... For the NICA facility complete construction and commissioning in
order to study a hot and baryon rich matter in heavy ion collisions
nprogram at Vs NN =4 - 11 GeV. Develop and bring into operation the
on BM@N, MPD and SPIN detectors as well as to put into operation

the SHE factory for search of a new stability regime for nuclel with Z
beyond 118 ( )

,“f



May 2012:
Official approval of the name Flerovium for element 114

and the name Livermorium for element 116
| UlP A C

International Union of Pure BOth December 2015:
Approval of the discovery of new elements113,115,117,and 118
t 113: RIKEN (Japan)

ts 115 and 117: JINR (Dubna) - LLNL (USA) — ORNL (USA) collaboration
t 118: JINR (Dubna) — LLNL collaboration.

28" November 2016: 5 104 —
IUPAC approved names and symbols of new elements: N
Nihonium  (Nh) for element 113, D
Moscovium (Mc) for element 115, 38 SF.isome

Tennessine (Ts) for element 117, =
Oganesson (Og) for element 118. )/ @A)

' dneposuit 114 | Mockosuii 115 | JiuBepmopuit 116§ Teuneccun 117

- Fl Mc Lv

Flerovium '  Moscovium Livermorium

Oraumecon 118

' Og

Oganesson

Tennessine

All these elements were synthesized for the first time at the U-400

accelerator complex of the Flerov Laboratory of Nuclear Reactions of JINR.
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The 7t period of D.I. Mendeleev’s Periodic table of elements is now complete
A substantial increase of experimental sensitivity Is required to explore new
period of Mendeleev’s Table. = Superheavy elements (SHE) Factory
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o \B C N O F Ne
et 10,81 12,011 14,007 15,999 18,998 20,18
Boron Carbon i

49

SHE Factory Is included into the NUPECC Long-Range Plan




|UPAC yTBepavn Ha3BAHUA INEMEHTOB 113, 115, 117 n 118 S u p e r
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e e o Elements
(SHE)
Factory

: /S ™ .
® Completion of the SHE Factory building and
Its engineering systems (2016 — June 2017)
® Assembling the DC-280 cyclotron.
® Installation of new Gas-Filled

Recoll Separator.
(2016 — December 2017)

® First experiments (2018)



DRIBS-1Il ACCELERATOR COMPLEX

DC=-280 U-400 U-40084 IC-100
SHE factory Heavy and superheavy Light exotic Applied research

nuclei nuclei

Flerov Laboratory of Nuclear Reactions
basic directions of research:
Heavy and superheavy nuclei Radiation effects and physical groundwork of

Light exotic nuclel nanotechnology
Accelerator technologies




Fragment separator ACCULINNA-2:
The basic facility for light radioactive nuclel research

Construction: phase-one :

2015: assembled and tested with a
primary beam;

2016: zero-angle spectrometer Is
delivered at FLNR;

2017: first run with a radioactive-
lon beam;

2017-2021: Further development:
 RF kicker and detector arrays
for particles, neutrons and

gammas

......

* New cryogenic gas-vacuum

system (including tritium target) g ' &4 _ :
Acculinna-ll included into the NUPECC Long Range Plan Commissioned- 13 April, 2017




BAIKAL - GVD project’

’ o ~2300 OM (2020)
B ) 8 clusters

Since April 2016
taking data
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Pressurised water reactor:

rermal power 3100 mw:  |INeUtrino experiments at Kalinin NPP

Neutrino flux ~ 6 10%° v, (Tveri region, 285 km from Dubna)
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IBR-2: Pulsed reactor with fast neutrons

mean power 2 MW The user program at the
pulse frequency 5 Hz spectrometer complex of the

upgraded reactor IBR-2 is

thermal neutrons flux density on the the reactor, specialists from
moderator surface: 1013n/cm?2/s many countries conduct

experiments in physics,
material science, biology,
IBR-2 Is included In the 20-year European strategy geology, etc.
research program in the field of In 2016 - 197 proposals
neutron scattering for experiments
. S - at the neutron beams came
- from 19 countries.

maximum in pulse: 10°n/cm?/s

M Azerbaijan
M Belarus

M Bulgaria

M China

M Czech Republic
M Egypt

M Germany
M Hungary
M Italy
_1JINR

M Latvia

i Mongolia

i Myanmar (ex-Burma)
M Poland

i Romania
M Russia

i Serbia

ud Slovakia
M Ukraine
i Vietham




Computing — resources usage

W T1_UK_RAL
¥ T1_DEKIT 5%

4%
M T1_ES_PIC
¥ TO_CH_CERN
9%
CMS events

' processed by
# T1_IT_CNAF ,
10%

all CMS Tier-1
M T1_FR_CCIN2P3

in 20161 :

‘ ¥ T1_RU_JINR

14%

M DLNP i FLNR
9,03%  0,13%

¥ BES
Wour 206% g

Experiments
BM@N, MPD,

CMS, ATLAS, ALICE,
PANDA, CBM,

STAR, COMPASS,
NOvA, BESIII, DIRAC,
Mu2e, NUCLON, TAIGA,
WLCG (Worldwide LHC
Computing Grid)

M T1_US_FNAL
42%

il Universities d UC

30,12%

of Russia _,1,21% & BEsi ™ NOV‘/’-\
& DLNP 2,82% V9% @ vBLHEP
2% \ I ‘ M biomed - 0”:;;
0,05% *
M atlas
M UT 4

HybriLIT

resources Tier-2 grid by

user VO

25,59%

usage
M Universit
Dubna
0,70%
M JINR Member
States
6,14% ™ FLNP i HybrillT M Cloud tea
0,60% team M cms 69,53%

23,64% 0,06% 29,03%




JINR
University & POSTGRADUATES ACTIVITIES

Centre International Student Practices | International Scientific Schools

i uc.jinr.ru (events) f((;)é FI;I:}ysics Teachers at JINR and

teachers.jinr.ru

UNIVERSITY CENTRE
ED! | ATING o
SCIERUI—Tg-Igg Summer Student Programme
students.jinr.ru For School Students
S e VIsits

* Video conferences

« Days of Physics

* Interschool Course of Physics and
Maths

* Physics Lab (hands-on activities)

(Jp
(a
<X
LLl
14 L3

lBacheIor’s, Master’s—& PhD
theses at JINR
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"... the reciprocal granting of Observer status by CERN and JINR,
as proposed by JINR, would further strengthen the close ties
between the two organisations. The improved exchange of
Information and mutual consultation on programmes and strategies
would create new synergies and provide a basis for even more
Intense and successful co-operation in the future ...”

CERN Counclil, September 2014

JINR 1s an Observer to CERN Councll
CERN Council September 2014

CERN iIs an Observer to JINR CP
JINR CP November 2014

Great goal - to go along the bilateral road towards each other.



We are grateful to CERN Directorate and all staff for constant and effective
support to members of JINR teams participating in CERN programmes and
rediness to provide valuable help and expertise in realization of JINR projects
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Thank you for your attention!




JINR - the International Intergovernmental
Organization | é ining 18 member states
and © associated states.
It is located in the city of Dubna in 120 km
to the north from Moscow
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JINR comprises 7 Laboratories, each being
comparable with a large institute in the scale and scope of
Investigations performed
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JINR Research Experimental Facilities

® Heavy lon Superconducting Complex

Physics of dense and hot baryon matter
Spin structure and dynamics of nuclear matter

* Intensive pulsed neutron breader reactor
Condensed matter & Nuclear physics

 High Power Cyclotron Complex and Factory
Superheavy elements and Exotic nuclel
Dubna Radioactive lons Beam studies

e Complex of computing & information technologies

complex for LHC and NICA

* Neutrino Gigaton Volume Detector at Baikal lake
Neutrino Physics and Astrophysics

e Accelerator facility for radiobiology and medical studies
Hadron therapy, astrobiology, cosmic medicine



