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JINR in figures

JINR’s staff members ~ 5500

researchers ~ 1300
including from the Member States ~ 500
(but Russia)
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>4 Doctors and PhD ~ 1000
D Total operation of basic facilities ~ 15000 hoursl/year
Ul JINR budget in 2007 - 45 M$
b in 2008 - 55 M$
in 2009 - 70 M$

in 2015 (plan) - about 200 M$
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" JINR’s Science Policy Today and Tomorrow

damental Scj e

the JINR Scientific
Council approved
the Road Map
of the Institute’s strategic
development
for the next 10-15
years

Special Economic Zone UC, DIAS-TH
Technopark “Dubna” International Univ. "Dubna”
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Upgrade and Development of JINR Basic Facilities

Telecommunication channels:
77 Gbps — November 2008,

Upgraded
Nuclotron-M (2009) including GRID technology second phase 2009

+ T
NICA (2013-2014) Participating in LHC, RHIC, TEVATRON...
: In future: FAIR, ILC ...

The
15-m long
" LHC cryodipole

New reactor
IBR-2M IREN-I
2010 2008




Low Energy Heavy lon Physics

The main home facilities (today):
Cyclotrons U400 and U400MR,
accelerator complex DRIBs-I

Future plans:
- U400R, accelerator complex DRIBs-lI
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Priorities in Heavy lon Physics

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
(8Ca, 38Fe, ®*Ni, %K)
and radioactive
isotopes.
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Intense Resonance Neutron Sourse (IREN)

m R E. JNJ IREN 1-st stage

parameters with TH2129 klystron
T Max. electron energy — 75 MeV

Electron gan :
Accelerator — 8 Av. electron energy — 50 MeV

section #1

Modulators ——& Peak electron current - 2.8 A
- |

N _«: Sm
Spectrometer — 1N [+ i[ Pulse duration — 200 ns
Accelerator / . :L == Lo L.
. nam Repetition rate — 50 Hz
N ‘ \BDDL Beam power — 1.4 kW
€-bpeam channe ‘.‘:.‘ T-{
Converter  ——Ji8 Target fE8 Neutron flux ~ 3-1012 n/s
Fision core | PR hall :
.
spi sk s First e-beam November 2008

LRI orart of experimental program:
May 2009 y



Nuclotron is
superconducting
synchrotron for
heavy ions

I High Energy Physics I

(has been operating
since 1993).

The main home faC|I|ty (today):
Nuclotron complex of VBLHEP (upgrade till 2009).

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

Booste
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Co”ider' /

C=2512m

Spin Physics
Detector (SPD
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Existing beam lines

(solid target exp-s)
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< Injector: 2x10° ions/pulse of 23832
| at energy 6 MeV/u

Collider (45 Tm)
Storage of
15 bunches x 1-10° ions per ring
at 1-4.5 GeV/\u,
electron and/or stochastic cooling

\ Stripping (40%) 238U32+ — 23892+

N

Nuclotron (45 Tm)
IP-2 injection of one bunch
of 1.1x10° ions,
acceleration up to
2x15 injection 1+4.5 GeV/u max.

cycles N \/

Bunch compression (“overturn” in phase space)

electron cooling,
acceleration

Two
superconducting
collider rings

IP-1




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

strategic programme of neutron scattering research.

Parameters of Source

Power: mean 2 MW,
in pulse 1500 MW

operating since 1984

) 4 i o
N. Dollezhal and I. Frank
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“Road I\/Iap” —in the flel*f
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)




JINR Medical-Technical Complex
on proton beams of synchrocyclotron

1967 — First investigations at
cancer treatment;

1999, — Creation of radiological
department in Dubna hospital;
2000 — 2008, — 456 patients were
radiated by proton beam.

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

20



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)




DUBNA SITING and

ILC ACTIVITY in JINR

- Shallow site layout with one
& 8% B tunnel in the Dubna region



Layout of ILC in the Moscow Region

MUHHCTEPCTBO
NPOMBIMIJEHHOCTH U HAYKH
MOCKOBCKOM OBJIACTH

25008, Mocksa, yn. Tespckan, 12, €7p. 2 ven.: 629-61-62, dhaxc: 628-02-52
4 ta
AL 0L g 157 -FLIS
- JwpexTopy ObLCAHRENIOIO
+ s M HICTHTYTS AAEPUBIX HCCACIVBAHKA
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¥eaxacMmuili Anexceii Hopaiiporuu!

MHHHCTCPCTRY NPOMEILACHHOCTH W Haykn Mockosckod obnacTi nopy<eno
npoundopuuposate Bac, wro [ybephatop Mocwosckoi ofinacte b.0. [pomon
nopaepmunaer wenuMatHey OWAH no pasmcmennin Mexayrapoanoro Jluneidnore
Koanainepa Ha TeppuTopHs MOCKOBCKOA 0GNAcTH M roTOB WA COOTBETCTBYIOUIEM

yrane oxasars cofeficTame B npencnax nomHomound Mockonckod  olaacin
kak cyGuexta Poccufickoll denepaumu (obpamenne ot 16.02.2007 Ne 010-28/186).

B.H. Kosrpen




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




Members of GDE and ILCSC
Dubna, June 7, 2008







Participation of JINR in the ILC International
Technical Activity

International Linear Collider:
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
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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.

Ti tube (China) S8 Tube (Austria )

\_23 20 \

_.--'—'"_! k

#42.5
#44.5
#47.5
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Photo injector prototype activity

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.
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Welcome to JINR (Dubna)
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