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Copepxanne

IKCnepnMeHTbl Ha nyuxkax HywnorpoHa
nonsapusoBaHHbIE U AAEepPHbIe

> BHyTpeHHwue [My4kn
ETA-NUCLEI, DELTA-2, LNS, PHOTON-2, SCAN-1

> BoulBenenHbie My4ku
BECQUEREL, DELTA-SIGMA, ENERGY & TRANSMUTATION, FAZA, GAMMA-2, GIBS,
MARUSYA, NIS, KRISTAL, SCAN-2, STRELA, Radiobiological Investigations

CoeMecTHbIe NPOeKTLI C APYruMMN HaYYHBIMW UEHTpaMm

- BNL : PHENIX, STAR - GSI: HADES, CBM, PANDA
- CERN SPS : NA49 - CERN LHC : ALICE



IonapHu3oBaHHbLIE MYYKH W MOJAPUMETP AJis BHYTpeHHero myuka HykaoTpona

Nuclotron (built: 1987-92)
> 1994 - Data taking for physics started at the internal target

Polarization
(=]
o

» 1999 - Experiments with extracted beams

~  June, Dec 2005 - Experiments with polarized deuterons 0.2

OnpepeneHne Nonsapusayum nydka - MeTon U3sMepeHus acCuMMeTpuu kBasmynpyroro
PP — pacceaHWUA NPU B3aMMOAeNCTBUMU YCKOPEHHbIX AIEUTPOHOB C AApaMu Boagopoaa

Pl

nepeuuHoi I ~ 10° ana namepeHni ¢

Leader: S.V.Afanasiev
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. ¢ ¢
0. 1 12 14 16 1.8 2
Kin. Energy GeV/nuc.

Pg=( ﬂAﬁ[(N:N)/(NﬂN)]

' > The setup is a part of the
SCAN-spectrometer

> Operation on the internal
beam of the Nuclotron

PINTA noseonaer npoBoAuTL M3MEpPEHMsI 3a KOPOTKOEe BpeMAa npu
OTHOCUTE/IbHO MaNoO¥W MHTEHCUMBHOCTM NyuKa ACUTPOHOB (Hanp., npu

TOuHOCTLIO 1 % Tpebyerca ~ 10

MMH.) U paboTaTh OQHOBPEMEHHO C APYrUMM NONbL30BATENAMN.
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JKCHEPUMEHThI HA BHYTpeHHNX myukax HyxaoTpona - 1993

I Llens: nsmepexne nonepevyHoro pasmepa o6nactu AApo-AAepHbLIX B3aUMOOeHCTBUN C
POXASHUEM KYMYNATUBHBLIX YacTuL

CKAH'1 MeToa: nsmepeHne Koppenauui KyYMyNATUBHLIX NPOTOHOB-(hParMeHTOB MULLEHN C
L ManbiMM OTHOCUTESLHLIMY UMNYNLCaMM

I PykoBoguTtensb: C.B.AdaHacbeB I
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>~ NONy4YeHbl NPUGNU3UTENBLHO OAUHAKOBLIE paavychl B3aumoaenucTema ana d+C — p+p+X n
d+Cu — p+p+X npoueccos npu 2 A:-3B/c, paBHblie ryc = 3,0 £ 0,5 PM U Iy, = 3,0 £ 0,5 pm

> paanyc 0bNacTn 3MUCCUUN He 3aBUCUT OT TUMA YacTULbl —CHapAAa, HO cnabo pacTet ¢
YBENUUYEHVEM YrNa U3MepeHus



+ Bratislava, Prague

Pyxosoautrenu:

A.B.KypenuHn, B.A.KpacHos

WccneporaHne y3xkoW pe3oHaHCHOMN
CTPYKTYPbI B peakuum poxaeHusn
NnUOHORB Ha aapax npu E ~ 350 A-MaB
Ha BHYyTpeHHeM nyyvke HyxnoTpoHa

AC

NUCLOTRON

tunnel wall
,/ ' Target station
7 4
Egg#ﬁ%?rgcﬁon p.K,
HoBaa BHYyTpeHHaaA MMULLEHb —> (AT-Z(AE)) method)

Hyxnorpona
2004 |
6 MuweHei bt 4?'\ . MAgnate elements
CH2,C,Al,Cu,Ag,W + nycrasi MMlLIEHb | —— m m{;’ é’ e

m1, m2, m3 - monitor counters m3
T2 - time-of-flight counters

1
ST-14 layers plastic scintillation spectrometer
AC - anticoincidence detector

TonuwmHa MmuieHen — 50 MKM
AHanoroB He uMmeeTtcsa!




March and June 2004 Nuclotron Runs. I . I
Pion yield for C, Al, Cu and Ag targets for Preprlnt INR — 1 154/2005
proton and deutron beam near 350 MeV

bombarding energy. 0.055
013 vV——r——r———————————
On-line data, very preliminary! " March 2005
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Jis 0osee TsKeJbIX MHUIIEHeH, HauyuHasg ¢ Cu, mosiBjseTcsl Y3KH MAaKCHUMYM B 00/1aCTH JHEPruu
ny4ka 350 A M»3B. JT10 03Ha4aeT, 4T0 AaHHbIHI 3¢ eKT MOoKeT MMETh AJACPHYIO IPUPOAY.

B 2005 r. Ob1J1 U3MepeH BbIXO0J MMOHOB MO YrjoM 73° npu 00MOapaupoBKe Ag MYYKOM JACHTPOHOB €
sHeprusamMu ot 320 MhB no 360 M»sB. Buano, 4yro 3TH mpeaBapuTe/ibHbIe JaHHbIC IMOATBEPIANIU
HaJIM4YMe Pe30HAHCHOM CTPYKTYPbI B BbIX0/¢ IHOHOB B PEAKIMHU ICUTPOHOB HA THKEJI0H MUILICHU.



— Search for and study of n-mesic nuclei (in which the n

ES A GTIE TR [ reli bk oot
_ Leader: S.V. Afanasiev

> reaction p+A— n+p+ ,(A-1)

> elementary process

> p+n¥*> n+S*y; (1535)*> n+ p + n*

NN —= S =>nNMN—=..— 5, > nN

The registration of correlated =N pairs that are
produced at the decay of the S,,(1535)
resonance bound in a nucleus or correlated NN
pairs from N*S*->NN reaction coinciding with

p,p, that are produced when an eta nucleus in First results
the pA reaction is created

on search n-mesonic nuclei

- | The efective mass in the region
. of S,, resonance for the energy 1400 1500 1600 1700
o of primary beam 1.5 A GeV M., MeV/c?

eff ?



o~ BEKTOPHOW W TEHIOPHbLIX AHANUIUPYIOWUX
| J\J -~ cnocobHocTel B dp-ynpyrom paccesHun W B peakuuu pasBeana gewutpoHa e dp-
\) & & -
B3anMOAeNCTBUM B 06nacTu KMHET. 3Heprun gentpoHa ot 300 oo 500 MaB

WccnepoeaHne aHOManbHOrO Yrnoeoro noseneHus dp-ynpyroro nonepevHoro cedveHusa (T.H.
pacxoxneHve Carapbl - coepemedHble NN-noTteHuwanbl He MOryT BOCMNPOW3BECTW NoBeaOeHwe
MONEpPEqHOro Ce4eHNs B dp- ynpyrom pacceanuv Bbnusu 120° B cucteme LUeHTpa Mace)

"“"‘-:;\ -
Leader: V.P. Ladygin - 0.2 °_ NUCLOTRON
0 | e-RIKEN °
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08 |
Ayy 0.6 |- «© .. .. )
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04 | o
0.2 - 270 MeV
) ! ! '
60 80 100 120 140
Ocm , deg

» Tlomyu4eHbl HOBBIE JaHHbIE 06 YIIOBOM 3BHCHMOCTH YIpyroro dp paccesHus
ObUTH MOTy4YeHbI PH SHEPTHAX MONAPU30BAaHHBIX AeHTPoHOR 270 M»B, 880

Bua nocrieaxen moandukaumnm M>B 1 2000 M>B.

ycTaHoBkM LNS Ha BHyTpeHHeEM
nyyke HyknoTpoHa. > Hannsie npu 270 M3B GbutH HY)KHBI /IS CDAaBHEHHUA C H3MEPEHHUAMH,

- BbINOJIHEHHBIMHU paHbilie B RIKEN npu Takoi e 3Hepruu AeHTPOHOB.
CTaHuns BHYTPEHHUX MULLEHEN

oKpy>XeHa 36 CUMHTUNNALUNOHHBbIMMA
AeTeKkTopamu, pacrnonoXxeHHbIMn B 4
MIIOCKOCTSX.

> [Ipopomxenue usmepeHuit E-3aBHCHMOCTH CeYeHUH W aHATH3UPYIOMIHUX
cnocobGHocTel B dp-ynpyroM paccesHHH H B peakluu pa3Bajia JeHTpoHa B dp-
B3aumMojiercTBuu Ha Hyknorpowne.



F
- OTHOWeHUA BLIXOAOB Nap y -kBaHToB B uHTepBane macc (530, 570)
| —
_P I J O J_IO J\ J - _). M3B, o6pa3oBaHHbIX B peakumn d+C > y+y + x (npu Py = 2,75 A
3B/C), Ha aHanorn4Hbie Bbixoabl B peakuvm p+C 2> vy + v + x (npw

Leader: Kh. Abramyan
P, = 5,5 3B/c), B 3aBUCUMOCTY OT 3Heprum Eyl + Ey2.

m d/p
Linear Fit

3Ha4YeHue 3Heprun n-Me3oHOB,
COOTBETCTBYIOLLEE 3HAYEHUIO
nepemeHHoun X =1 anga peakuuun

o

A

1

o
— + +
> E d+C— n+x
—

0,14 Kax BuaHO U3 pucyHka, npu nepexoae B
A : obnactb X > 1 (o6nactb poxaeHuna
T T =46 GeV NOANOPOroBbLIX 1-ME30HOB) HapyLwaeTcA
Z T =2.0GeVIN PEXNUM 3KCNOHEHUWaNbLHOW 3aBUCUMOCTH,
|:> Toraa Kak AnA Bbixonos n0-Me30HOB

s 3KCNOHEHUMaNbHbIA PEXUM COXPaHAETCA

| BO Bcen obnactu X > 0,6 (naHHble,
— T T 11— NONY4YeHHble paHee B LukKne
1000 1200 1400 1600 1800 | gycnepumenToB Ha yctaHoBke ®POTOH, Ha
E +E . MeV ny4Kax CUHXpoha3oTPoHa).
- IS
Mony4eHo ykasaHne Ha CywWwecTBeHHOe pa3nuyne B MexaHuImax poXaeHUA T, U n-Me30HOB
B AAPO-AAEPHbLIX B3aUMOASUCTBUAX B NOANOPOroeon obnacrtu




NUCLOTRON - Extracted Beams

Leader: P.l.Zarubin

* i3yyanach MyJabTH(pParMeHTALMA JIerKMX PaJHOAKTHBHLIX H CTAa0MIILHBIX siAep C

HaAYAJbLHOM dHepruei Boie 1 A I'HB

14N ¢ P=2.86 A I'3B/c, °Be ¢ E=1.2 A I3B u 'Be ¢ P=1.23 A I'3B (cpopmupoBan u3

yCKoOpeHHBIX ‘Li mociie HX mepe3apaixn Ha BHelrHel Mumenn) — SI® 2007r.
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DI NS RE TV FAN Leaders: L.N.Strunov, V.I.Sharov

Bbinn BbLINONHEHbLI U3MEepPeHUA CeYeHuwn nepe3apaakm np— pn Ha .qeﬁ'repueaoﬁ n I'IpO'I'OI-II'IOﬁ MULLEeHAX
npun ux oGnyqel-wm MYYKOM KBa3SUMOHOXPOMaTUYECKUX HeNONAPU3OBAHHLIX HEUTPOHOB.
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— Ereray depermdermt GHAURI BPSH
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Hoeble AaHHbIe HE3ABUCAT OT IHEPryuM B AMana3oHe IHeprui nepenYHbIx yactuy (1 - 2) MB
W CYLecCTBeHHO PacXOaATCA ¢ NpeackasaHvem no PSA



\VE AL | N/
IR iJ‘) I Leader: A.A.Baldin

Particles produced in interactions (n, K, p) with momenta 500 - 1200 MeV/c were
registered under an angle of 30° with the angular spread 1-2°

Goal: estimation of a possibility of registration and |dent|f|cat|on of two partlcles in one
event with close momenta and traveling at the same angle (within the angle of
registration 2-3° of the magneto-optical spectrometer)

2004-05 Time of flight spectra of protons and Nuclotron run MARUSYA 12C beams
pions obtained in the reaction C+Cu for 000
three momenta of the registered particles : E=2.2AGeVy

- f
Measurements demonstrated a possibility of registration 3500 i
of such events with sufficient statistical confidence ( up to ‘ —«— 800 [MeV/q]
100 events per hour) for investigation of the effective /| — -~ 1000 [MeVi/c]
miss s;|)<ectrum for states produced via the channels XVIII ISHEPP’s Talks: f; + 1200 [MeV/c]
:ﬁ ’np:l'hz’ :fg’dTiE:’ill'ibution of the magnetic field of the A.Baldin, I.Yudin P | |

o | \‘ .
2000 - Small size Cu

spectrometric setup MARUSYA was discussed.

2. The results of modeling and comparison of the
calculated distribution of the magnetic field with
measured data were presented.

N

/ \\ : ' targets (4x4 mm)

3. Mathematical formulation of the direct 1000 —
magnetostatical problem was given. ] /‘-\ 5 ;"

4. Numerical procedures and algorithms for 500 1 i \O‘ s ~
calculation of the field using vector and two scalar 4 ‘_ o/" g . _,." !
potentials were described. - : %

5. The obtained results will be used for processing 600 620 640 660 680 700 ' 720 740 760 780 800 820 840
experimental data and modeling magnetooptical TOE

systems.
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Leader: E.A.Strokovsky J\J r -
— |

The project is aimed at searching for effects of polarized nucleon strangeness, including violations of the OZI rule, in
vector meson production in pp and np interactions near threshold. = o{pp —ppe)/oipp — ppw)

It 1s necessary to carry out measurements of the ratio of the production cross sections of @ and @ mesons near
their production threshold in nucleon interactions, i.e. at laboratory nucleon momenta above 2.7 GeV/c.

=1
~ il

The typical signature of the pp — @pp event is

pp — (K*K) + pp with 3 positively and 1 7 ////
negatively charged tracks (4-prongs signature) - /,%0
what is planned to use in the main event = e
selection trigger. A

Beam > * {h \.Ij _.§

A = 200 g

'3 minidrift wire chambers (MDC) with multitrack ‘n;-,EaE"
resolution capability installed into the analysing \-
magnet ////

The 4-prongs signature corresponds to
production of the ©* baryon with positive
strangeness when it decays into the nK*
channel:

pp—O0*+K +p+m, 0 - nk

pp — ©*+ K +p+ m, 0 - pK°, K°— mm

Pions are too "soft” (in most cases) to escape
the volume of the analysing magnet.. In order
to detect these pions




Investigation of production and decays of hypernuclei o r r) ~ Leader:
- Measurement of the lifetime of *H ,, “H ,, H, hypernuclei & J. Lukstins
* Measurement of the binding energy of *H ,, °He , hypernuclei by the studying of their Coulomb dissociation
e Investigation of the non-mesonic decay channels of medium hypernuclei

Incident He beam (6.8 GeV/c per nucleon) interacts with a carbon target (T) 10-15 cm long, and hypernuclei of 6.2-6.7 GeV/c
per nucleon momentum are produced with a cross section of microbarns.

LIGHT HYPERNUCLEI - MESONIC DECAY NONMESONIC DECAYS OF HYPERNUCLEI
PRODUCTION AND DECAY: . : : :
4 Higher decay rate, but more complicated trigger {due to
He beam *He + C —}H +...—’He + =« hizh background).

fre " e 1 - - . , , -
He + C —3H +...—"He + = [he most interesting tasi(suggested by L.Majling ile=

"Li beam AH ...~ He 4 =
Li + C —SH +...—fHe + =

cay via mtermediate “Be

L — 774+ "Be 1Be — 17 +p+ *Be

BEAM ENERGY - 6 GeV per a nucleon - _
\Be —n+n+ "Be VB —n+pt+ "Be

The mean decay range of hypernuclei is approximately 40 cm. So, one can insert a trigger counters C1 just near the target
to measure the charge value of hypernucleus while a block of trigger detectors C2 beyond the decay volume (V) measures
the charge of the decay products. In the first experiments proportional chambers PC1,2 will be used as trackers to locate
the hypernuclear decay points. For more complicated experiments the high resolution track detectors (HR) will be installed
between the decay volume V and the first of the proportional chambers H1 to measure coordinates and to locate vertex
position of the decay products emitted at very small angles

e, NS

PG,

The proportional chambers PC3,4 beyond the analyzing magnet together with the chambers PC1,2 measure momenta of
positive secondary particles (daughter nuclei and fragments) to identify different hypernuclear isotopes, if necessary.



I r)- —~l- )
d {J i_l.-l:) J_I _I_&|_| Leaders: A.M.Taratin, A.D.Kovalenko

CnekTpbl U3Ny4eHus, 3aperucTpupoBaHHble AETEKTOpoM, Npu 06nydeHun kpuctanna (001) kpeMHUA ny4YKkoM
npotoHoB 5 MB u nyukoMm sapep yrnepoaa 2.2 M3B/HYKNOH.

= 400 [ o I +
150 o o
é B 'ﬂﬂ=22-5b é : ﬂﬂ=22.5
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100 |- !
i i g |
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Photon energy , keV Photon energy , keV

> Makcumymbl a 1 B 0Opa3oBaHbl (POTOHAMW NAPA3UTHOrO XapaKTePUCTUYECKOro U3NYYEHUA aTOMOB HUKens
Kopnyca AeTtextopa, Bo3byxaaeMbix BTOPUYHBIMY YacTULIaMW.

Megcymymsl, 00pas08aHs] 38 CUST (DOTOHOS MEPAMETOVYSCKOro VsrlyYsHyis. NonoeHns Makcymymos
SEABYICHT OT Y12 OPYISHTEILIY KPYICTASISIE Y COOTBSTCTBYIOT T8OPSTYIHSCKYIM SHAYSHYIZIN L7 SIVHYINA
MNEPANSTONYSCKOro YSrYyUeHYIsl.

» OGHapyxeHue napamMeTpru4ecKkoro U3Ny4eHUs B KpUCTanne ot penATUBUCTCKUX AAEP OTKPLIBAET NepCneKkTUBLbI
ero UCnonb30BaHUA ANA ANarHOCTUKW NYYKOB AAep B PasnNU4HbIX YCKOPUTENbHbIX UeHTpax. CyweCcTBeHHbIM

AOCTOUHCTBOM NapaMeTPUYECcKOro U3ny4eHusa ABNAETCA TO, YTO (POTOHbLI reHepupyloTca noa GonbwnMMKn yrnamu K
Ny4Ky, BbICOKa BEPOATHOCTb UX U3NY4eHUA U 3(h(hEKTUBHOCTL PerncTpauvu.
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- - MY, SPS, CRiY
Cooperation with Others Centres e
JINR Leader: G.l. Melkumov

baryons, K anti-baryons, K, ¢
T=125+£3 MeV
B,=048+ 0.01
+ INDF= 96/41

X
Pl 03]

Bf 048+ 001 18 with a 900-channel time-of-flight detector (TOF) employed for particle
 xMpE=aal 1§ identification in_addition to dE/dx measurement performed by the time
i projection chambers (TPC).

\' The LHE(JINR) group has actively taking part in the data analysis

¢ _ Transverse spectra and thermal analysis

pix01y

\\ T=121+3Mev ] | The LHE(JINR) provided a significant contribution to the NA49 experiment

A (% 0.0%5)
T (% 005

Antiproton and proton production

R (001
T 200N

0 (%0035

N0
Tod (001

Indication for the onset Data from:

of deconfinement NA49 NA49-future

< # Pb+be LN .
+M ly"-’-‘
02 ~= 7 e T
i ]
o s - . ENEEEE
% |
I [ N ' B EEEEEN
- vl L H |sEEEES
oo o PR RAC TR 10 20 30 40 80158 10 20 30 40 80 158
1 10 1o energy (A GeV) energy (A GeV)

Ns (Gev)



. R R R RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRER
JINR Leader — A.S. Vodopianov

& RGEMNIGAGERN
Scientinc progrem: AR o s

Study of Quark-Gluon Plasma and phase transition in the relativistic heavy-ion experiment at the LHC by
measuring particle ratios and Pt spectra (strangeness production, collective flow, jet quenching), particle
interferometry, multiplicity fluctuations and event structures, direct photons (thermal radiation), and lighter and
heavier meson decays into lepton pairs (resonance line-shape pararmeters and partial chiral symmetry restoration
at low masses, color screening and deconfinement at high masses.

Dipole Magnet
PHOS crystals

TRD drift chambers
Computing

NP

Physics & Simulation

Physics Performance Report - the following sections were finished with the participation of JINR team:
> Particle identification with the ITS (Section 5.4.1, responsible - B.Batyunva, S.Zaporozhets

>  Detection of phi->K+K- (Section 6.2.6, responsible - B.Batyunya

»  Resonance influence for the HBT study (Section 6., responsible - B.Batyunya, L.Malinina

Simulation of the phi->e+e- decays production and detection in the ALICE was started (B.Batyunya, S.Zaporozhets)
The hydrodynamic part of a Numerical Kinetic Model was done and checked for the nuclear interaction at STAR and
LHC energies (L.Malinina, T.Pocheptsov together with theorists N.Amelinf, R.Lednicky, Yu.Sinyukov)

The comparison of the simulation results for the particle identification and energy losses in the PHOS spectrometer by
the GEANT3 and FLUKA transport code has been done using the AliRoot

Simulation of p-Pb and Pb-p interactions for the production of Charmonium and Bottomium families has been
performed. Ratios of signal/background and significant were estimated

vV VvV VYV



JINR Leader — A.S. Vodopianov

s 4 | . J . l||'-—--- -
Very Large Dipole Magnet for Muon Spectrometer (9 x 7 x 3.5 m; 800 ton)
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JINR Leader — A.S. Vodopianov

& RGEMNIGAGERN
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Study of Quark-Gluon Plasma and phase transition in the relativistic heavy-ion experiment at the LHC by
measuring particle ratios and Pt spectra (strangeness production, collective flow, jet quenching), particle
interferometry, multiplicity fluctuations and event structures, direct photons (thermal radiation), and lighter and
heavier meson decays into lepton pairs (resonance line-shape pararmeters and partial chiral symmetry restoration
at low masses, color screening and deconfinement at high masses.
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Physics Performance Report - the following sections were finished with the participation of JINR team:
> Particle identification with the ITS (Section 5.4.1, responsible - B.Batyunva, S.Zaporozhets

>  Detection of phi->K+K- (Section 6.2.6, responsible - B.Batyunya

»  Resonance influence for the HBT study (Section 6., responsible - B.Batyunya, L.Malinina

Simulation of the phi->e+e- decays production and detection in the ALICE was started (B.Batyunya, S.Zaporozhets)
The hydrodynamic part of a Numerical Kinetic Model was done and checked for the nuclear interaction at STAR and
LHC energies (L.Malinina, T.Pocheptsov together with theorists N.Amelinf, R.Lednicky, Yu.Sinyukov)

The comparison of the simulation results for the particle identification and energy losses in the PHOS spectrometer by
the GEANT3 and FLUKA transport code has been done using the AliRoot

Simulation of p-Pb and Pb-p interactions for the production of Charmonium and Bottomium families has been
performed. Ratios of signal/background and significant were estimated

vV VvV VYV



Simulation results for ¢— KK and ¢p—e'e, o—e'e
decays in ALICE using ITS, TPC, TRD and TOF detectors.

(B.Batyunya, M.Vala, S.Zaporozhets)
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8x106 Pb+Pb events at 5.5 TeV/nucl
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The resonance peak after subtraction of
the background.



Transition Radiation Detector for ALICE experiment
N, \R Leader - Yu.V. Zanevsky

The Transition Radiation Detector is one of the main detector components of the ALICE experiment at the
LHC. It increases the tracking performance of the ALICE central barrel detectors and provides separation of

electrons from the large background of pions. By combining these two functions, the TRD also provides a
fast trigger on high transverse momentum electrons.

> The ALICE TRD detector is subdivided into 540 individual readout chambers, assembled in 18 Super Modules.
> 100 readout chambers are constructed at LHE JINR

> The modern infrastructure needed for TRD chambers construction and testing has been built at LHE JINR
(blg. N2 40) - clean rooms (120 m2) with climate facility, tools for chambers construction, test equipment

~ Test stand with X-ray tube under computer
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\)L_&J ); J G/ BJ\Jl_. LHE Contribution VBLHE Leader: Yu.A. Panebratsev

Fpynna JIB3 yyacTBoBana B 3ToMm NpoeKre BO BCex CTaAuAxX ero peanusauuu, rnaBHbIM o6pasom B
noAarotroBke NpoexTta, npousegoacrtee u moaenupoeaiun EM Endcap KanopumeTtpa u B aHanu3e AaHHbIX.

o z-Scaling for pp, pA, AA collisions at RHIC
o Multiple particle correlators and high multiplicity
o Random matrices approach o Kinematical fit for VO particle reconstruction
o Fast hadron generator at RHIC & LHC energies . o Momentum and spin particle correlations

STUDY OF EVENT STRUCTURE OF HEAVY ION COLLISIONS AT HIGH ENERGIES

Mpoeenex cucTemMaTUYeCKUn aHanu3 HoOBbIX SKCNepUMeHTarNbHbIX JaHHbLIX MO UHKNIOINBHLIM CneKTpam

vacTuy ¢ Gonbwumu Pt poxaeHHbIMK B PP n AA ctonkHoBeHunax Ha RHIC/Tevatron B pamkax koHUenuun
Z-CKeWnuHra.

Hoeble paHHble STAR noKa3bIBalOT CUMNbLHYIO 3aBUCUMOCTL Ha MHOXeCTBeHHocTM U Pt, Ho
| He3aBUCUMOCTb hOpPMbI CkeWNUHroBow ynkunmn y(z).

o Wavelet analysis for jet & resonances
o Fractal dimensional analysis of STAR events

B I

Pa3paboTtaH HOBLIAW NOAXOA4 W peanu3oBaHa Ha OOGBLEKTHO-OPUEHTUPOBAHHOM A3blke C++ B

m . nporpammHol cpeae ROOT komnbloTepHaa Nporpamma ANA NOCOGLITUNHOrO aHanusa ANPO-AAEPHbIX

— s cOoObiTHH ¢ ycTaHOBKN STAR Ha OCHOBE Teopuu CRy4YaWHbIX MaTPUL.

e
n—"

Mony4eHo o6ocHOBaHME NPUMEHUMOCTU U pa3paboTaH MeTon pacueTta ko3dduuveHToB BeNBNeT

A. Cmaduuk pPa3noXeHUA ANA BblAENEeHNA Pa3NU4YHbIX KNAacCoB COOLITUIA BO B3aUMOAEUCTBUMN HaCTUL, BbICOKUX
I.Ocockoe Sl UL 5 5
Moka3aHo, YTO AUCKPETHLIE BEUBNETLI NO3IBONAIOT BLIAENUTL NONE3HbLIW CUrHaN B YCNOBUAX

Gonbworo ¢poHa. YCTaHOBNEHO, YTO AUCKPETHbIE BeUBNEeTbl YCTOWUYMBbLI K LUYMaM.

J.Fedorigin Paspa6GoTan meToa HenpepLIBHOro BEWBNET aHANU3a YrNOBLIX CNEKTPOB PENATUBUCTCKUX 4acTul,
POXAEHHLIX B AAPO-AAEPHLIX CTONKHOBEHNAX C LUENbLI0 NOUCKA KONbUEBLIX CTPYKTYP.

Pa3paboTaH u NpoTecTUpoBaH METOM PEKOHCTPYKUNUN HENTPanbHbIX CTpaHHbIx yacTuy (K0, A),
WUCNONbL3YIOWNA TONOMNOrNYECKU anropuTM B COYETaHUN C KMHeMaTnueckum putom. Onpeaenexa

3(h3IKTUBHOCTL METOAA HA OCHOBE aHaNM3a IKCNEePUMEHTaNbHbLIX AaHbIX, NONYYEHHbLIX Ha YyCTaHOBKE
STAR eo ezanmopgernicTenax AuAu npu snerun 200 'B, n aokazaHo NpenMyLwWecTso npeanaraemMmon
MEeoAUNKU NO CPABHEHWUIO C UCNONb3YeMOolio




Pa3paboTaH M _ NPUMEHEH MeToad BblYUCNeHUA hpakTanbHOW pPa3MepHOCTU COoOLITUN

MHOXXECTBEHHOro POXAEGHUA YacTUML B SAADO-AAEPHbLIX B3aUMOAEUCTBUAX A aHanuisa
aKCnNepuMeHTanbHbIX AaHHbLIX, NONYYeHHbIX Ha konnanaepe RHIC.
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2003 - High p, Upgrade .
+Tsukuba Univ.-Japan, BNL-USA

PriEpr y JiJ‘J_[.I\)/ SINAS
R&D

Two test RUNs in DUBNA and three RUNs in KEK

JINR Leader: A.G. Litvinenko
Prototype design and production

Frame for aerogel counters design and production

i Counters assembling and testing

Participation of the VBLHE group in the
construction of the Nose Cone Calorimeter (NCC)

Calorimeter is necessary for study spin proton structure

Nose Cone_ P11

Calorimeter

R3

Muon
Spectrometer

Muon
Piston-Hole
Calorimeter

Electronics — Bazylev

Detector — Zamiatin, LPP

Mechanical Works - Litvinenko

Physics - Litvinenko

Forward
Silicon
Tracker

NCC consist from tungsten plates and
semi-conductor detectors.

Prototype of NCC was fabricated by Moscow State
University and PHENIX group in Dubna




cloztlor)

rIA\NDES S0 - T2 gzpe]e

Coordinator from JINR — Prof. Yu. Zanevsky shover

Tofino

The physics motivation for HADES includes the
investigation of in-medium modification of light vector mesons
as well as the study of dilepton continium in the hot dense
hadronic matter.

at SIS 18, GSI Darmstadt
(p, T, A)+ACO||ISIOI'IS p<3p,, T <80MeV

JINR activity for HADES:
-Low mass Multilayer Drift Chambers MDC Il and Front End
Electronics (constructed, tested and integrated into the
HADES spectrometer).

-Track reconstruction software “Dubna Tracking Software “

- Participation in physical program and data analysis.
Recent dilepton spectra obtained by NA45 and NAG60 at CERN indicates the changes of meson properties in
nuclear matter at high energies. Similar and even much higher enhancement of dilepton production on
conventional source was shown early by DLS experiment at lower beam energies.

New HADES data confirms the DSL “puzzie”: the huge (~6 times) enhancement of dielectron yield on
conventional source for 1AGeV CC interactions. It was also shown that in case of 2AGeV CC
collisions the enhancement is ~2 times lower.

This new results is published in “Physical Review Letters” 98(2007)052302 and presented on INPC2007, Tokyo.

Now HADES is developing the physical program for SIS 100, FAIR (2-8 AGev).



Latest HADES results

2007 (era of HADES): The DLS puzzle is solved by accounting for a larger

pn bremsstrahlung !!!
Elena Bratkovskaya: “Dileptons from heavy - ion collisions: from SIS to FAIR and
off-shell transport, Workshop in Trento, Italy 18.06.2007
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Conclusion

Some selected metodical and experimental
results obtained in the experiments
performed with internal and extracted

nuclear beams of the Nuclotron were
presented together with the results
obtained in the cooperation of the VBLHE
with other centres.
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