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VietnamPoland Romania USSR

Albania Bulgaria

Hungary

China

Mongolia

Czechoslovakia

GDR D.P.R.Korea

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

JOINT INSTITUTE for NUCLEAR RESEARCH 

I.

JINR JINR ––
 

the Bridge between West and Eastthe Bridge between West and East
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Committee
 

of
 

Plenipotentiaries

Scientific

 

Council Directorate Finance Committee

PAC for Particle Physics

PAC for Nuclear Physics

PAC for Condensed

 
Matter Physics

Science & Technology Council

7 Laboratories

University Centre

Office of Administration

Governing Bodies & StructureGoverning Bodies & Structure

I.
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6

JINR’s
 

staff members ~
 

5500
researchers

 
~

 
1300 

including from the Member States ~
 

500                   
(but Russia)

Doctors and PhD ~ 1000

Total operation of basic facilities
 

~ 15000 hours/year

JINR budget in 2007 -
 

45 M$
in 2008 -

 
55 M$

in 2009 -
 

70 M$
in 2015 (plan) -

 
about 200 M$

JINR in figures
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JINR’s Science Policy Today and TomorrowJINR’s Science Policy Today and Tomorrow

In 2006

 
the JINR Scientific 
Council approved 
the Road Map

of the Institute’s strategic 
development 

for the next 10-15
years

Special Economic Zone
Technopark

 

“Dubna”
UC, DIAS-TH

 
International Univ. ”Dubna”
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8

JINR’s
 

research niche offered 
by home facilities

HeavyHeavy--Ion Physics:Ion Physics:
-- at high energies (up to 5 GeV/n)at high energies (up to 5 GeV/n)
(in future (in future sNNsNN

 

= 9 = 9 GeV,GeV,

 

NICANICA
 

facility)facility)

-- at low and intermediateat low and intermediate
energies (5 energies (5 ––

 
100 MeV/n)100 MeV/n)

Condensed Matter PhysicsCondensed Matter Physics
using nuclear physics methodsusing nuclear physics methods
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Upgrade and Development of JINR Basic Facilities

Upgraded 
Nuclotron-M (2009)

+
NICA (2013-2014)

second phase 2009

New reactor 
IBR-2M

2010
IREN-I
2008

DRIBs
JINR networks, 

including GRID technology

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

FAIR

Telecommunication channels:
77 Gbps – November 2008, 
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Low Energy Heavy Ion PhysicsLow Energy Heavy Ion Physics
The main home facilities (today):

Cyclotrons U400 and U400MR,
accelerator complex DRIBs-I  

Future plans:
-

 
U400R, accelerator complex DRIBs-II  

(in operation since 1979)

U400

U400M

(in operation since 1993)

DRIBs

 

–
Dubna

 

Radioactive
Ion Beams 
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Physics and chemistry of the superheavy

 

nuclei with Z 

 

112; 
structure and properties of the neutron-reach light exotic nuclei

Accelerator technology 

Heavy ion interaction with matter;  applied researches

To accomplish these 
tasks, the FLNR

 

 
Cyclotron Complex 
will be upgraded for 
producing intense 
beams of stable 
(48Ca, 58Fe, 64Ni, 86Kr)  
and radioactive (6He, 
8He)

 

isotopes. 

To accomplish these 
tasks, the FLNR

 

 
Cyclotron Complex 
will be upgraded for 
producing intense 
beams of stable 
(48Ca, 58Fe, 64Ni, 86Kr)  
and radioactive (6He, 
8He)

 

isotopes. 

Priorities in Heavy Ion PhysicsPriorities in Heavy Ion Physics
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D.I. Mendeleev 
1834 - 1907

114
Discovered

 
at JINR in 

1999

115
Discovered

 
at JINR in 

2003

118
Discovered

 
at JINR in 

2001

113
Discovered

 
at JINR in 

2003

116
Discovered

 
at JINR in 

2000

112
Chemical

 
identification

 
in

 

2006

II.

Yuri

 
Oganessian

Georgiy N. 
Flerov



13

Intense Resonance Neutron Sourse
 

(IREN)

IREN 1-st stage 
parameters with TH2129 klystron
Max. electron energy –

 
75 MeV

Av. electron energy –
 

50 MeV
Peak electron current –

 
2.8 A

Pulse duration –
 

200 ns
Repetition rate –

 
50 Hz

Beam power –
 

1.4 kW
Neutron flux  ~ 31012

 

n/s

First e-beam November 2008
Start of experimental program:

May 2009
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High Energy Physics

Nuclotron is 
superconducting 
synchrotron for             

heavy ions
(has been operating 

since 1993).

The main home facility (today):
Nuclotron complex of VBLHEP (upgrade till 2009).

Future plan: creation of NICA/MPD –
Nuclotron-Based Ion Collider Facility and

Multipurpose Detector (2014).
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NIC
A

T

NB

A.N.Sissakian
A.S.Sorin
M.K.Suleymanov
V.D.Toneev
G.M.Zinovjev

www.gsi.de/documents/DOC-2004-Mar-196-2.pdf

and Gluons

RHIC,SPS,NICA,FAIR

Mixed phase
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NICA Scheme and Operation Scenario

Nuclotron

Krion

 

& 
Linac

Booster

Collider
C = 251.2 m

Existing beam lines
(solid target exp-s)

MPD

Spin Physics 
Detector (SPD)

Bldng

 

205

NICA
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Booster (30 Tm)
2(3?)

 

single-turn injections, 
storage of 3.2×109,

acceleration up to 50 MeV/u,
electron cooling,

acceleration 
up to 400 MeV/u

Nuclotron (45 Tm)
injection of one bunch 

of 1.1×109

 

ions,
acceleration up to 
14.5 GeV/u max.

Collider (45 Tm)
Storage of 

15

 

bunches 

 

1109  ions per ring 
at 14.5 GeV/u,

electron and/or stochastic cooling 

IP-1 IP-2

Stripping (40%) 238U32+ 

 

238U92+

Two 
superconducting
collider

 

rings

2х15

 

injection 
cycles

Bunch compression (“overturn”

 

in phase space)

NICA Scheme and Operation Scenario
Injector:

 

2×109

 

ions/pulse of 238U32+

at energy 6

 

MeV/u
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Neutron Reactor IBR-2Neutron Reactor IBR-2

D. Blokhintsev

N. Dollezhal

 

and I. Frank

The IBR-2 reactor is included in the 20-year

 

European 
strategic programme of neutron scattering research.

operating since 1984

Parameters
 

of
 

Source
Power:

 

mean

 

2 MW, 
in

 

pulse

 

1500 MW 

Pulse

 

freqency: 5 Hz. 

Neutron

 

flux

 

in

 

pulse

 

5 x 1015

Neutron

 

pulse

 

width: 320 μs
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“Road Map” – in the field of 
Condensed Matter Physics
“Road Map” – in the field of 
Condensed Matter Physics

The main home facility:
reactor IBR-2 

(now under  reconstruction)

Plans:
-

 
upgraded reactor IBR-2M (2010) 

-
 

creation of a complex of modern 
neutron spectrometers around 
modernized reactor (2011-2015)   
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JINR Medical-Technical Complex
on proton beams of synchrocyclotron

During last years around 100 
patients per year were radiated 
by proton beam in JINR

1967

 

–

 

First investigations at 
cancer treatment;

 
1999, –

 

Creation of radiological 
department in Dubna

 

hospital;
2000 –

 

2008,

 

–

 

456

 

patients were 
radiated  by proton beam.
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New facility for proton therapy at JINR: cyclotron IBA C235 

The prototype of C235 will be 
assembled, tested and put in 
operation at JINR in cooperation 
with IBA (Belgium) 
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DUBNA SITING and
ILC ACTIVITY in JINR

Shallow site layout with one Shallow site layout with one 
tunnel in the tunnel in the DubnaDubna regionregion
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Layout of ILC in the Moscow Region

Moscow region

Tver region
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Unique Proposal of Shallow Tunnel Solution in Dubna
 

Region 
The ILC is proposed to be placed in the drift clay at the depth of 20 m (at 
the mark of 100.00 m) with the idea that below the tunnel there should be 
impermeable soil preventing from the underlying groundwater inrush. It is 
possible to construct tunnels of the accelerating complex using tunnel shields 
with a simultaneous wall timbering by tubing or falsework

 

concreting. 
Standard tunnel shields in the drift clay provide for daily

 

speed of the 
drilling progress specified by the Project of the accelerator (it is needed 
approximately 2.5 years for the 50 km tunnel).
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GDE Meeting at JINR: Dubna
 

Site Discussion
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Members of GDE and ILCSC
Dubna, June 7, 2008
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International Linear International Linear ColliderCollider: : 
accelerator physics and engineering accelerator physics and engineering 

Theme leaders: A.N. Sissakian 
G.D. Shirkov

Period:

 

2007-

 

2009

-Preparation of works of JINR;

-Participation in estimations 
and design of ILC elements

Participation of JINR in the ILC International Participation of JINR in the ILC International 
Technical ActivityTechnical Activity
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JINR  Participation  in the ILC Cryomodule

 

design.

This international effort includes contributions from many institutions, including 
JINR together with FSUE “RFNC-VNIIEF” (Sarov, Russia). The key participants at 
the JINR are J.Budagov, B.Sabirov and A.Sukhanova.

In the recent months JINR and Sarov have started a collaboration with INFN- 
Pisa on a bi-metallic Ti-SS transition tube to connect the Titanium helium vessel 
with a 76-mm diameter two-phase helium line in an ILC cryomodule (CM).  Such a 
transition would allow for a very substantial cost savings in the ILC cryomodule 
production. Successful preliminary tests with prototype transition tubes of a smaller 
diameter, supplied by JINR and Sarov, were conducted by JINR  in collaboration 
with INFN-Pisa.   
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Main results:
- JINR scientists worked in operation runs at PITZ 
and FLASH. Several scientific missions of JINR staff 
to DESY Hamburg and Zoethen were done. 
- JINR performed design and started construction of 
the test bench for CsTe photocathode preparation. 
This test bench is planed to be used for preparation 
of GaAs photocathode in future. 

Photo injector prototype activity
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Welcome to JINR (Dubna)Welcome to JINR (Dubna)Welcome to JINR (Dubna)
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