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JINR

1956-2006

DUBNA

JOINT INSTITUTE for NUCLEAR RESEARCH
International Intergovernmental Organization

s B

Albania Bulgaria  China Czechoslovakia

—nC N

Hungary D.P.R.KoreaMongolia

- 1 1 I EN

Poland Romania USSR Vietham

The agreement on the establishment of JINR
was signed on 26 March 1956 in Moscow

2009 4
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Collaboration with > 700 institutions from 60 countries



      ??????? ? 1992 ????, ? ???????????? ????????? ???????? ??????????? ????? ????. 18 ??????????? ??????????, ????? ??????? 9 ????????? ??????? ????, ????? ????????-??????????? ?????????. ????? ????, ?? ????????????????? ?????? ????????? ?????????? ? ?????????????? ? ?????????, ????????, ???????, ????? ???????, ??????? ? ???????, ? ? ???????? ??????????? ??????.  ??????????? ????????????? ????? ?????????. ??????? ???? ???????????  ????? ??? ? 700 ????????????? ? 60 ??????? ????, ????????? ? ???????? ?????????? ????????.



JOINT INSTITUTE for NUGCLEAR RESEARGH]

» 46 prestigious academic and state awards, and
prizes of Russia, Bulgaria, Georgia, Romania,
Czech Republic, Uzbekistan and other countries.

More than 40 discoveries, including:

1959 — nonradiative transitions in mesoatoms
1960 — antisigma-minus hyperon

1963 — element 102

1972 — postradiative regeneration of cells

1973 — quark counting rule

1975 — phenomenon of slow neutron confinement

1988 — reqgularity of resonant formation of muonic
molecules in deuterium

1999-2005 — elements 114, 116, 118, 115 and 113

2006-2009 — chemical identification of
superheavy elements

2009
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Three Pillars of JINR

Great experience and world-wide
recognized traditions of scientific schools:
— more than 40 discoveries
— 46 prestigious academic and state
awards of Member States and other
countries

Large and unigue park of basic facilities
for fundamental and applied research:

— various types of particle accelerators

— high flux pulsed reactor

Status of an international intergovernmental organi zation:

— JINR was established through the Convention signed on 26 Mar ch 1956 by
eleven founding States and registered with the United Natio ns on 1 Feb. 1957

— Russian Federal Law on Ratification of “The Agreement betwee n the
Government of the RF and JINR on the Location and Terms of Acti vity of JINR
in the Russian Federation” (January 2000)

— broad international cooperation — more than 700 instituti ons located
in 60 countries
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Committee of Plenipotentiaries

Scientific Council

Directorate

PAC for Particle Physics

PAC for Nuclear Physics

PAC for Condensed
Matter Physics

|

3/

2009 European School of HEP

Finance Committee

Science & Technology Council

7 Laboratories

45

Office of Administration
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JINR In figures

JINR’s staff members ~ 5500
researchers ~ 1300

iIncluding from the Member States ~

(but Russia)

Doctors and PhD ~ 1000

2009

10


   ???? ????? ?????????? ???? ? ??????. ?????? ????? ??????????? – ???????? 5500, ?? ??? 1300 – ??????? ??????????, ??????? 500 ?? ????? ???????? ????? ??????. ?????? ??????? ????? ????? 1000 ??????? ???????????.


$6 71 1 8"14

[] 7-Year Programme: ‘2003 — 2009’
2010 — 2016’ (in preparation)
M Road Map (2006-2017)
http://wwwinfo.jint.ru/Road_Map 2008-2017.htm

JINR shomle eevelep s role as a werle
leaeler In certain raseareh comains)

Fundamental
len

Innovation Education
belt programme

Ij! 1}

Special Economic Zone “Dubna” UC, DIAS-TH
Public-Private-Partnership International Univ. “Dubna”
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JINR's ROAD MAP

Basic Scientific Directions
High Energy Physics

(] Nuclear Physics

[1 Condensed Matter Physics
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Telecommunication channels:
20 Gbps — 2009 U400MR

800 Gbps — 2016

U400R

Upgraded Nuclotron-M JINR networks: DRIBs
(2009 — 2010) — GRID technology — -
+ — improvement of computer BSIIESS IIIII _((22%%%22%%%))
NICA (2013-2014) links with Member States

(2010-2016)

Participating in LHC, RHIC, TEVATRON...
In future: FAIR, ILC ...

LHC-2008 FAIR-2015 ILC — after 2020 (?)
New reactor IBR-2M — 2010
Complex of modern neutron IREN-I
spectrometers (2011-2016) 2008
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NICA general layout
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Heavy ion physics at NICA
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International Linear Collider

- The activities at JINRR on FHysocss aantd
Detector fior ILC are undererayay aaved wwill

be comntinued im owder to ppooulde
JINR's visitle pzaticogzdetoon im thikis
ambitious ppoggectt.

—@® Factory of thieeHigglosson

Dubna Siting:
Layout of ILC
In the Moscow Region

—+@ Supersymmetry

—® Dark matter, dark energy
-9 ..

~ O

m
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JINR UNIVERSITY CENTRE

More than 300 students and
postgraduates from Member States
are trained at the UC

= Chairs: MSU MIPT MEPI MIREA others

JINR Is a school of excellence for the Member State  s!
“ Dubna” International The UC offers graduate

)

University BTV programmes In the fields of:
S Elementary Particle Physics

DIAS - TH Nuclear_Physms

Theoretical Physics
Dubna International " Condensed Matter Physics

Advanced School

on Theoretical Physics VEETAICEL [PTjecs

" Radiobiology
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The Special Economic Zone
iIn Dubna,
Moscow region









The history of cooperation between CERN and JINR

spans over 45 years.

CERN is JINR’s main partner in Particle Physics.
Dubna physicists are widely involved in more than
20 CERN projects, including 3 LHC experiments

1963, JINR, Dubna
CERN Director-General
Prof. V.Weisskopf,
Prof. V.Dzhelepov and
Prof. B.Pontecorvo

2004, CERN Director-General
Dr R.Aymar in Dubna

2009

1971, Dubna
CERN Director-General
Prof. W.Jentschke
and JINR Director
Prof. N.Bogoliubov

22



Hetextoper, CERN SPS

NA4 — the First JINR-CERN Experiment

High Luminosity spectrometer for deep inelastiarecattering

BCDMS
NA4 Collaboration

Bologna
CERN
Dubna
Munich
Saclay




Co-operation with CERN at SPS

Progress in Fxpprimpnml Dhyqi(‘q

24
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Main BCDMS results

-Structure functions

FZp (X’ Q2)1 de (X1 Q2)1 FZC (X1 Qz)
have been measured with high precision (~1%)

which is not exceeded up to now in the
corresponding kinematic region

- Q? behaviour of F , is in agreement with QCD.
Parameter : L ocp= 263142 MeV

Corresponding to:

a,(M2)=0113+0003exp)+ 0,004theor)

(most precisely measured)

26
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Direct CP violationin NA48
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NA48/2 (spokesperson Prof. V.Kekelidze, JINR) “

Two major parameters - a0 and a2 of pi-pi scattering lengths have been extracted
with an unprecedented experimental precision of few percents.

This result is highlighted at CERN as experimental achievement in 2008

cusp
K ®3p

M2(0°

measurement of =f(

—

o NA48/2 & ChPT restriction




DIRAC




LHC: ATLAS DETECTOR "

The experiment was ready for the
LHC start-up in September 2008

All JINR'’s obligations to ATLAS
were successfully fulfilled

The very first beam-splash
event from the LHC in ATLAS
on 10:19, 10t September 2008

\ 4
!
# | !
$ .
% & The JINR-ATLAS team now is
! - fully concentrated on the
( awaited LHC physics

2009



./ 17} #$
% &

— with beam dumped on collimator
( ntop) First Beam-Induced
events in hadron calorimeters
seen at CMS

— and beam halo (bottom) in
endcap muon system
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LHC: ALICE DETECTOR

Interaction of the proton
beam with residual gas
detected by ALICE Inner
Tracking System during the
start-up of the LHC

JINR obligations to the
construction of the ALICE
detector (a very large dipole
magnet, drift chambers, lead
tungstate crystals) have been

fulfilled.

The first data on proton-proton
collisions, expected in 2009-2010
will be analyzed at JINR via
ALICE-GRID.

vector meson

Physics goals:
production ( 4, 5, ff), femtoscopy

(particle  correlations), heavy
quarkonia production (J/ 6 — and
ii - families).



Following discussions between the Directors-General of CERN and of JINR, it was
agreed that CERN should organize the 1970 School in  collaboration with JINR in
Finland, which at that time was not a Member State  of either CERN or of JINR.

In 1971, JINR organized a School in Bulgaria in coll aboration with CERN,

following which it was decided to hold joint CERN — — JINR Schools.




Welcome to JINR (Dubna)




Anti-proton to proton ratio

Baryon to meson ratios

Charged particle directed flow

Charged patrticle elliptic flow

DCC searches

Elliptic flow for identified charged hadrons & photo
Femtoscopy of identical particles

Femtoscopy of K 7,87 ,97 , etc
Fluctuations of particle ratios, esp. K/ 7, p/7
Fluctuations of <p >, <v,>, photon multiplicity, etc
Hyperons and light hypernuclei

Invariant mass and p . distributions of leptons
Longe-range forward-backward correlations
Net-proton and net charge kurtosis

Nuclear modification factor

Production of light nuclei and antinuclei
Standard femtoscopy source parametrs
Strong parity violation

Triggered azimuthal correlations

Untriggered pair correlationin  #: and #,
Yields of strange particles

ns



Circumference m 225
Number of collision points 2
Beta function in the collision m 0.5
point
Rms momentum spread 0.001
Rms bunch length m 0.3
Number of ions in the bunch 10
Number of bunches 15
Incoherent tune shift 0.05
SPD Rms beam emittance 3.8/
at 1 GeV/u/at 3.5 GeV/u p mm mrad 0.26
Luminosity per one interaction cnrésl 6.64.02°
point at 1 GeV/u 1.14.027
at 3.5 GeV/u

O



Nuclotron is a
superconducting
synchrotron for

heavy ions

(has been operating
since 1993).

The main home faclility (today):
Nuclotron complex of VBLHEP (upgrade till 2010).

Future plan: creation of NICA/MPD —
Nuclotron-Based lon Collider Facility and
Multipurpose Detector (2014).

O







B energyincms

@ energy in lab. frame

J.Randrup, J.Cleymans, 2006

Maximal baryonic densities on freeze-out curved High densities on interaction stage!?

.




The NICA Project Milestones




8. >H: #?7% 8#9 % 5S@ABS8=

31 research centres in 15 countries
(including 8 JINR Member States).

http://theor.jinr.ru/twiki-cgi/view/NICA/\WebHome
e




LIT: telecommunication, networking,
and computing infrastructure

LHC experiments
CERN, European and
US GRID programs

The home made implementations of open software,
CERN Projects: COMPASS-II, NAG2
NICA/MPD/SPD

projects at FAIR complex,

International Linear Collider (ILC)

O
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— Networking

— Computer
power

— Data storage

— Software
installation and | =

ma|ntenance - [Incomin (%utgoing

& 150 |

>
— Mathematical
support !l.l
Grid — solution
for LHC and
other research

JINR — 44% of all RD’IG\




11 JUNE 2009
«Presentation of the new telecommunication channel
JINR-Moscow and of the JINR Grid-sespgerdnt»
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EDUCATIONAL PROGRAMME
JINR University Centre: 1997-2008

The number of students preparing their graduation diplomas at
JINR has increased 9 times

7 new JINR-based university chairs have been opened
more than 150 Master's theses are prepared each year

creation of student laboratories began in 2005

174 people have completed the PhD programme at JINR

Lnternatio al student practice in the JINR fields of resear ch has
een held since 2004

eekly classes (éoracticum) for secondary schools have been
unctioning since 2002

760 people have completed programs of training specialists for
equipment operating and received their qualifications.



The main goals of the 2010-2016 experiment
are.

measurement of exclusive processes with
the aim of obtaining data on Generalized
Parton Distributions;

measurement of the MMTDY processes;

study of the transverse structure of the
nucleon;

continued study of the longitudinal spin
structure of the nucleon ( DG/G, parton
distribution functions etc.);

study of the doubly charmed baryons.

Yo= 12"
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120 G(Z ® eeG(Z® hadrong

s(e'e ® hadrong= (E7- M2)es M




NA48/2. Search for the direct CP-violation in charg  ed kaon decays

Al

Two decay modes:
BR(K*®p*p*p-)=5.57% (“charged”) 3.11Y10° events
BR(K*® p *p° p%=1.73% (“neutral”’) 9.13Y107 events

Kaon rest frame:

TSmith et al. (1975) “neutral”

10 i Ford et al. (1970) u = 2my.(My/3- Eqqq)/My?;
! T —HyperCP prelim. (2000) v = 2m,.(E;- E,)/m 2
: : TNF (2005) “neutral”
100 by b " Matrix element:
Py ' IM(U,V)]2~ 1 + gu + huZ + kv2
neutral
104 charged”] Direct CP-violating quantity:
the slope asymmetry
X
o A= (0.-9.)/(3,+9.) * O
o= ikik 6m
A48/2 final results:
FEW@<4@

A, (charged) = (-1.5 + 2. 2)Y104
10© STC of the LHEP /-\ (neutraly= (1.8 + 1. 8)Y10 4
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continues a series of experiments
at the NA49

interactions of nuclei of various
size (A) at the energies 20-158
GeV/n

phase transition from hadron
matter to quark-gluon plasma and
mixed phase

- hadron production for neutrino
and cosmic ray experiments

- JINR team will participate in this
program for the period preceding
the start-up of the NICA
accelerator complex.
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