.;f»‘ aMﬂmu B./.Bekcnepa,
10-12 OKmFI5pFI 2007, [lybHa

> Tlpornor

> Tlporpamma wccriegosarmg

» basosas ycraHoska: or HyxnorpoHa x HUKE
> @usmka Ha HyxrorpoHa

> PUINKa Ha BHELUHUX YCKOPUTESIIX

> WMHHoBaLN

> 3aKsiroyeHue

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 1



NMponor

3HameHaTenbHbIe cobbITUA 3TOro roaa:

» 100-n nemHud robuneu
akademuka B.U.Bekcnepa

» 50-a 20008wWUHa 3arycKa

cuHxpodpaszaTpoHa

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 2



NMponor

1957r. 3anyck cuHxpodpasoTpoHa —

KpyrnHelwea20 8 Mmupe ycKopumers
ghakmuyecku Oasi cmapm
yCcKopumersibHoU ¢bu3uKe ebICOKUX
3Hepauu, obecrneyue Ha oripeodesiIeHHOM
ompe3ke ucmopuu JIUGUPYOWYH POJib
OUsIN e amux uccriedosaHusix

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 3



NMponor

OuepedHbIM ripopbieom 8 obriacmu yckopumerseu bbirno
co3daHue 8 OUAN no uHuyuamuse akademuka A.M.barnduHa

HYKITOTPOHA - nepsozo
Cc8epXripo8oosiW,e20 yckopumeris
pPenisimu8uUCmMCcKUX UOHO8

nocmpoeH 8 OUSN 3a name nem
(1987-92 22.) u 3anyweH 8 1993 a.

A

1
-

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net



Mporpamma WccnepoBaHuin

.-/“"‘" "o e 4 /
.=--"—‘_.._- ...... i

HayuHas nporpamma J1a6opaTopum ONTUMUIUPOBAHA =

B PAMKAX «.ElopomHou KapTbr» OMSIM
OcHosHbIe 0b6nacTu uccnefoBaHUNA:

> BUsuKa penaTUBUCTCKUX TAXeNbIX UOHOB

U3y4YeHue @asoBbIxX COCTOSHUM
CUSIbHOB3IAUMOLENCTBYFOLLEU MATEPUU
[TIOUCK PA30BbIX MEPEXOAOB U KPUTUYECKOU TOYKU

> TTonapu3sauUoHHbIE ABNEeHUS MAJIOHYKITOHHBIX CUCTeM
UCCIIEA0BAHUSA CTUH-3aBUCUMBIX [POLECCOB
[TOUCK HOBbLIX SBJSIEHUU

> @usmka apomartos u3syyveHue ripasusia OLN
[TOUCK MHOIOKBAPKOBLIX COCTOSAHUM (rEHaKBapKu)

3K30TUYECKueE 4pa (rvrnep 54pa)
11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 5



Mporpamma Uccneposanni

» NICA / MPD npoekTt HayesieH Ha
UCCIIEA0BAHNE ropsadess U rs0THOU CUITbHO-B3aUMOAREUCTBYFOLYEN
marepuu

U MTOUCKY MPOSABIIEHUM QA3OBLIX MMEPEXOAOB U KPUTUYECKOU TOYKU B
CTOJSIKHOBEHUSIX TIXKEISIbIX MOHOB

» NICA / MPD - nuaupyrowmii npoext JIBI
KaK 1o Hay4Hou fporpamme,  TaK u 1o pasuTuro 6a30BOU yCTAHOBKU
8 2008-2015

> OXWUAGETCA, UTO 3TOT @/IarmaHcKkuEd NpoekT obecneunT:
- NIPOBEAEHUNE MEPEROBLIX UCCIIEAOBAHUU 10
PU3IMKE TAKESILIX UOHOB
- ripUBIIeYeHME MOSIOREXMU
-u 06pa3oBaHUE LWNPOKOU MEXAYHAPOAHOU KOOrepaLmm
- pa3BUTUE HOBLIX TEXHOSIOMUU (B T.Y. HAHO-..)
- rIipUBsIEHEHUE U OCBOEHUE 3HAYUTESILHBIX PeCypCOB

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 6
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Building 1b Bulding ligee
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Nuclotron llg -
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P

Superconducting collider rings S " o, et

o=

crcmnference - 170 m
maxiran dipole field -6 T
magnet style - "two-mm-one ™’

averaged huninosity - 102 cm 21

{(U+U collisions)
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Collider NICA characteristics

Ring circumference, m 251.2
lon kinetic energy, E [GeV/u], min/max 1/3.5
Particle number per bunch, N.__ ..+ch 2.0-10°
Bunch number, n_ . . 20
Horizontal emittance, = [t mm mrad] 0.7
Momentum spread, Ap/p 0.001
IBS life time [sec] =100
Beta function at interaction points, p* 0.5
RF voltage, U [kV] 200
Laslett tune shift, AQ 0.0044
Beam-beam parameter 0.009

Luminosity, L [cm~?s1], peak/average

2/ (1=1.5) - 1027

11 okta6ps 2007

B.Kekenuase, B.N.Bekcnepy 100 net




» Stage |
(2007-2009)

» Stage I
(2008-2012)

» Stage llI
(2010-2012)

» Stage IV
(2013)

11 okta6ps 2007

~NICA project -

-~ major stages

upgrade of the Nuclotron facility
wide program of R&D
preparation of Technical Design Report

design & construction
infrastructure development

+ assembling

commissioning
& putting in operation

B.Kekenuase, B.N.Bekcnepy 100 net 9



> New Injection complex includes:

developed source of highly charged ions (KRION) - in p/"ogress

R&D on the RF system - in progress

new Linac - the contract under negotiation

> Improved vacuum system - equipment partially ordered
» Upgraded system for the main magnetic field cycle control

- first block at the commissioning stage

> Modernization of the beam diagnostic system - In progress

Necessary R&D are planned at the forthcoming Nuclotron seances

This stage should be completed by the end of 2009 providing:
- acceleration of heavy ions up to Au
- with an intensity of extracted beams ~ >10° A/cycle
- (& repetition rate 0.2-0.4 Hz)
- at the enerqgy of ~ 3.5 Gel//n (for Au)
- developed infrastructure

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 10



Experimental Tasks — the first stage

the following effects will be studied
(on energy & centrality scanning):

» Event-by-event fluctuation in hadron productions
(multiplicity, Pt etc.)

» HBT correlations indicating the space-time size of the
systems involving 7, K, p, 4
(possible changes close to the de-confinement point)

» Directed & elljptic flows for various hadrons

> Multi-strange hyperon production:
yield & spectra (the probes of nuclear media phases)

11 okTabps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 11



MPD - conceptual design

RPC Yoke SC Coil  Cryostat

General View

ECT

ZDC

Al

BT
BBC IT

-"‘JI
£
- =

e
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POLARIZATION PROGRAM

Polarized proton target “SPI”
TENSOR L
LNS, pHe3
Interng| LNS. pHe3
dpol NO target P
STRELA
VECTOR deuteron beam
intensity, 1/sec
deuterons — 1 T 1 1 '10
10 10 l10 10 10
“POLARIS” l l
‘ o0°  j0° o’
neutrons & protons > nucleon beam
ALPOM intensity, 1/sec

Polarized nucleons

11 okta6ps 2007

Ao
Delta 2

B.Kekehv

Polarized proton target 14




2007 2008 2009 2010
Nuclotron runs: period, | Oct.-Nov., | Feb.-Mar., | Oct.-Nov., | Feb.-Mar., | Oct.-Nov., | Feb.-Mar.,
# / hours 37 /600 38/600 39/600 | 40/600 41/600 | 42/600
beams d, SLi d,sLi | p, A<130 | dT,p, A | p, A<200 | dT,p, A
~4 GeVIN
Accel. | Nuclotron-M X X X X X X
R&D «CIPIOS» —» SPD put in operation -
Flavor | NIS+GIBS X X X X X X
TPD X
g Internal target: LNS o X
%_ Extracted beams:
X STRELA, Ao, A2, o o X
g‘. ALPOM (T>4.5, GeV/n)
=]
MPPT preparation (transverse polarization)
FAZA X X X X X
RNP | Physics & R&D for NICA: X X e X X X
Marusya, n-nucl.,
Becquerel
Applied & innovation works X X X X X X

Well focused tasks of Nuclotron-M program, 100-300 h. Pre-requisit for NICA & physics.

Physics — ready to start

Work with POLARIS (conditional): requires successful Nuclotron-M stages (high intensity, energy)

11 okta6ps 2007

B.Kekenuase, B.N.Bekcnepy 100 net
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L.Azh girey

TPD expenment

DUBNA s //J i
Search for the effect of induced tensor polarization of deuterons passing
through the material (different “refraction” index for different spin states).

0.1 ~ |

Unpolarized deuteron beam
is passing through the
matter & are analyzing in

the polarimeter sensitive to
the tensorial polarization.

asymmetry
O

—0.1 :
First measurement
7 2 obtained in March
I ?\ ’07 run at Nuclotron
—~0.2 - T (to be confirmed)
| . | . | . |
0 50 100 150
t(g/ecm?)

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 16



.Litvinenko

1.Test of OZI rule in pp—>pp+d/®
and np—np+¢/® near threshold

ANKE data: R, = 8 x R, (function of excess energy)

o, ub

10

>/ opb
| After 2006 -

Q.: R(¢/w) >> R(0ZI) is a privilege
of annihilation or not?

A.: It is not!
Exotic baryons: New states, can be ' |
detected by the NIS spectrometer o s - * o
(at production level o >0.05 ub)
Intrinsic strangeness and exotic
baryons may be closely connected
and related with the problem of the
“Spin crisis”...

11 okTabps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 17

2. Search for ®+ production in pp near
threshold (the problem is not solved)



. GIBS

Role qﬁ jl asa “glué”*for nuclear matter

Physics of lightest hypernuclei

Goals:
Search for unobserved 6, H

(probing the drip-line for
hypernuclei sector, low limit for
cross section ~0.02ub)

« Measurement of lifetime for 6,He

=11 =2+ =0,1,2
U~1+1 U~4+

GIBS detectors

« Determination of matrix elements

RPC

of weak AN interaction in study

of non-mesonic decays of
hypernuclei 19,Be and 10,B

 Binding energy measurements
for lightest hypernuclei

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 18



_Subiect: phase transitions in hot nuclear matter

T = 0to the break-up at p,
points at p ¢

Spinodal
region

(expansion and evolution from hot to cold)
The first goal: measurement of the mean emission
time for thermal multifragmentation.

Line:
zero rigidity
matter E* - Transition states

— Fragmentation
L

A Dbarrier

Energy

Radius of system

| Assumed nuclear phase o 9 ‘(. J
plavma —» s - .

\ diagram. Q?.
Baryon density is given in %V'
units of the normal one 4 4
Region 0 ; Ir \_\;.J
1 2 3

5 6 7 8
Baryon density p/py

11 okTabpsa 2007 B.Kekenuase, B.N.Bekcnepy 100 net 19



Physics at external accelerators

11 okTabpsa 2007 B.Kekenuase, B.W.Bekcnepy 100 net 20



Type of the Project status; current and future Ne of Financial support from
agreement occupancy of LHE group partici | JINR and collaboration
ianed pants
_ dooudes [R&D | set-up Data | Data | prg) | 2008 | 2009 | 2010
Project construction | taking | analysis
STAR MoU —2009 + + 28 95/2 102/2 120/2
(15,7) | 2m.y. 2m.y.
NA49 MoU 9 30 30 35
(—NA61) finished + + & + (4,7)
Proposal simulation
CBM Proposal + + & 20 75 75 90
simulation (3,5) | INTAS | INTAS
BMBF | BMBF
ALICE MoU —2010 + & + + 31 60 60 60
simulation (16,8) | INTAS
ALICE/TRD +
HADES MoU — + + 8(4,2) | 35 35 35
INTAS | INTAS
BMBF | BMBF
PHENIX MoU — + + + + 16 (5) | 25 30 30
LHE groups have well defined responsibility in physics analysis
& positions in physics program
11 okTabps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 21




A - R ——

ratcev

RESEARCH PROGRAM FOR 2008-2010:

Definitive results on the saturation scale for the
gluon distribution in relativistic heavy nuclei

Decisive test of gluon saturation as the origin
of particle suppression at forward
pseudorapidity

S S A First significant measurements of the x
The STAR dependence of gluon polarization in the proton,
Collaboration: AG(x)

12 countries,
49 Institutions,
~ 500 People

 Definitive search for the existence and location
of the QCD Critical Point

First measurement of flavor dependence of sea
quark anti-quark polarization in the proton

11 okTabps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 22



4 mkiﬂujla‘::‘fi!i_ifg iy ’J'[ﬂ"ﬂ'i .

Study of Hadron Productlon in Hadron-NucIeus and Nucleus-
Nucleus Collisions at the CERN SPS

i NA49 -future
= .
pr -
>~ 0.2 -
Y
% 300 T . .
2 e Search for the critical point of
x N TT strongly interacting matter
2000 % 2 [ '_ Study the properties of the onset of
s g deconfinement in nucleus-nucleus
x5 - S, collisions
100 , o g EE Measure hadron production at high
el transverse momenta in p+p and p+Pb
1 10 1; .
$ (Gev) collisions as reference for Pb+Pb results

11 okTabpsa 2007 B.Kekenuase, B.N.Bekcnepy 100 net 23



-

Compressed Barionic Matt

_— _—

A.Malakhov

LHE participation: RpC
« Transition Radiation
Detector (TRD) magnes
« Superconducting Dipole I
Magnet Target

« Simulation (tracking,
magnetic field)

° PhySiCS Silicon tracker

« The NUCLOTRON will
be used as a test bench
for CBM detectors

11 okTabps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 24
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» Development of radiotherapy methods with proton
and heavy ion beams of the Nuclotron

- Biomedical research on the proton and ion beam to
develop new methods for oncology diseases therapy
(V.M.Golovatyuk, E.A.Krasavin, J.Ruzicka)

- Design a superconductive accelerator of heavy ions
for medical therapy, design a beam transport system to

the patient (gantri) with the superconductive magnet
(N.N.Agapov)

» Study of transmutation of spent fuel from nuclear
power plants (V.M.Golovatyuk, M.l.Krivopustov)

» Micro-pixel photodiodes (Z.Sadygov)

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 26
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Depth-Dose distributions
(Brag peak) measured by wide
aperture transmission 7
ionization chamber & diamond = L Beam line for medical studie
detector & the modified depth
dose distributions

Bragg peaks

2,5

——IC
—e— diamond
—a— RIDGE1

—<— Ridge2 f
A\

1,5 ‘ 7

1,0 — Ko

0,5

2,0 —

Relative dose

s |

0,0

T
32 33 34 35 36 37 38 39 40 41 42 43

t, g/cm” of PMMA

Slovakia & Romania representatives actively
participate in the series of experiments with the
Carbon beam at the Nuclotron.
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1, 2, 3 - dipole magnets;

4 - focusing magnet;

5 - scanning magnet;

6 - sealing of helium tubes;
7 - sealing of vacuum tube;

8 - electric sliding
connection;

9 - electric sliding
connection of cold head
valves;

10 - frame of GANTRY;
11 - support of frame wheels;
12 - screen.

Weight & size are 10 times less
than the “warm” systems

11 okTabps 2007

LA

3655
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BakJgl04YeHne

> Pearmsauyma I 3rana rnipoexta NICA B 2007-2009
BaXHeulas 3a4a4a - KpUTUYHAS AS19 QOPMUPOBAHNS
cTparernyvyeckmux risiaHos Jlaboparopum
> Hayyurasa nporpamma HyrkriotpoHa oripesernsercs
rnpexge Bcero:
- 3a48a4amu pasBUTUS YCKOPUTESIBHOrO KOMrisiekca
- U KOHKYPeHTOCNOCOOHBIMU SKCrepUmeHTamu
rpuBIIEKATESIbHEIMU A1 LWHPOKOU KoorepaLum
> IKCriepUMEHTBI Ha BHELIHUX YCKOPUTESIAX
HernocpeAcTBEHHO CBA3AHBLI C AOMALUHUMM 30Aa4amM

> Vimeerca oripenerieHHsI UHTEPEC K riPpOAOSIKEHNIO
HayarbIx UHHOBALMOHHBIX POEKTOB

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 29



Remarkable events in 2007:

> the 100-th anniversary
of academician V.l. Veksler

» the 50-th anniversary
of Synchrofasatron

Dedicated celebration events will take place in October

11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 30
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spare
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CIPIOS—SPI project. V.Fimushkin, A.Belov
tot. FTE ~? LHE ~?

The key pre-requisit for polarization studies at JINR
11 okta6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net 32



STRELA V.Glagolev, N.Piskunov
tot. FTE ~ 10.4, LHE ~10.4

Measurements of the cross section and Ty
in dp—pp(1S¢)+n charge exchange reaction

5000—
4000
3000 f—
2000[—

1000

Enwllon. . dls NPT
o 01 005 0 0.05 01

coordinate resolution ~ 100 um (drift chambers)

®n
i/}
.' =0/ =./
n P, p
® N:
1 ..’/ ve!
d Py :.'
ps
d_-ﬁ

ar 0o omi0m =0 =0 () i e (3)

atsmall [ t|: Fq — 1 and
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LNS+p3He V.Ladygin
tot. FTE ~ 14, LHE ~ 13.1
The goals are: (1) to measure the analyzing powers in the dp-elastic and dp-breakup
reactions, (2) to establish deuteron beam polarimetry at 270 MeV (LNS).

p3He: to measure the polarization observables in the d3He—pa in a GeV range in the

region of the deuteron D-wave dominance; (2) the energy dependence of 3NF and
high energy deuteron polarimetry.

" 1TH]

L L L
o] 500 1000 1500 2000

S Tyin. MeV




ALPOM 1.Sitnik, M.Piskunov
tot. FTE ~1.8, LHE ~1.8

Calibration of polarimeter for JLAB 11,Gg, /G, experiment:
measurement of the analyzing power for pCH2 —“p”X reaction at momenta ~7 GeV/c

0,25 T T
v 1.75GeVic
8 G .
020} e Previous data
*

5.3 GeVic /

0,05

pperp

[ _
%
83
; ]
éi : JLAB data from
g $ 1 expt. 93-027 & 99-007
e 03-027 { { and proposal 00-111
' = —  for p,Ggp/G,p
—0a L T l_I: T 35

0.0 2.0 4.0 6.0 B.0 10.0
Q* in GeV®



Ao-experiment

L.Strunov, V,Sharov

tot. FTE ~12.5, LHE ~ 9

Full determination of the np elastic scattering matrix element at zero degree
in the few GeV energy region. Needs SPI and MPPT.

L L L L L L L L L
—ﬂ.EL{np} i

30 o
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V.I.é gﬁo”%?“a?@zech Journ. of Phys Kgfﬁ%ﬂi?
Suppl. C, C287; also at SPIN-2002 Conf.

Nuclotron’s region

The world NN data base /
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BBeaneHue
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. \q_‘_,__,_:_ St e

LanbHenwee passutue @.8.3. 8 ONGHM 6b1n0 Uo6ycnosnel-fei_
HaNMYMeM COOTBEeTCTBYHOLWEW YCKOpUTeibHOW 6a3bI 5

TToTepa nuamnpyrolWwmx NO3ULUU CUHXPOPA3OTPOHA Obycnosmna
peanm3aumuko YacTm Nporpammel rMo @.B.3. U p.A.¢p. Ha BHELWHUX
6a308BbIX YCTAHOBKAX AN COXPAHEHUs Hay4YHOro noTeHuuana u
KyNbTYpbI COBpEMEHHOr0 3KCMepumeHTa:

« ¥-70 B CepnyxoBe (bUC, bNC-2, HAPM, SKCHAPM, ['unepowH,..)

- SPS nLEP CERN (NA4, SMC, DELPHI, NA48, NA49, COMPASS)
 RHIC BNL (STAR, PHENIX), HERA DESY (H1, HERMES),

» Tevatron FNAL (CDF u D0), SIS GSI (HADES) n ap.

* wnpokomacwTabHoe yyactue B nporpamme LHC B CERN:
ATLAS, CMS, ALICE

* MOAroToBKa K yyactuto B nporpamme Ha FAIR GSI: CBM, PANDA

1 okTsa6ps 2007 B.Kekenuase, B.N.Bekcnepy 100 net
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Resource request from polarization working group

3ampoc pecypcoB — Ovaok (USER1)
fez yvuema pabomud & pexcume USER?

Nenn FCTEPUMENTT 2007 208 2000
1. LNS 30 S0-+100* 100+
2 PHE3-CUPID 200*

3 AC 360+-120* 450" 480"
4. DELTA-2 30 100+150= S00=
3. ALPOM 48 100
&. STRELA 100 200 100+
7 TEFD &l 30
G68--120* 400+1030* 1180*
* - NyYOK NOMAPUICERHHERX 4eRTPOHOE
3anpoc pecypcok — MaT.&MHTC

Nenn FrCTEPUMENRT 2007 2008 2000
1. LNS 29(3) 13(3) B{3)
2 PHE3-CUPID 50(10) 20(10)

S AC 15(4) 12(4) 8{4)
4 DELTA-2 50(4) 60(6) 4(4)
5. ALPOM M3 33)
6. STRELA 20(4) 12(4) 6(4)
7 TPD

197(30) 120(32) 66(17)

[
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“Investigation of secondary particle generation and neutron

yields from extended targets in nuclear interactions.

Study of transmutation of spent fuel from nuclear power plants
(GAMMA-2md).”

First experiment with graphite moderator -in the march 2007 Nuclotron run

- 10N-94-( DTI

11 okTabps 200 39



LTy ‘ |
6d4-clement ANMPD  4-¢lement prototype  Smgle element MD for
matrix for imaging.  for PET muon beam momnitor (for PSI )
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