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YTO MbI uccneagyem?

Accnepyem cocTosiHUA aaepHOn maTepun

B 9KCTpPeMarbHbIX YCIOBUAX NO TemMnepaType

N MNOTHOCTH:

@ CoBpemeHHas Teopusa QCD npeackasbiBaeT MHOMO
HeOoObI4YHbIX CBOMCTB Y Takon Matepumn (CM. agnarpammy)
@ BaxkHo Ansi noHMMaHusa asontoumnm BceneHHon m
COCTOSAHMA BellecTBa B 3Be34ax
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New State of Matter created at CERN
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| At a special seminar on 10 February, spokespersons from the experiments on CERN* 's Heavy
lon programme presented compelling evidence for the existence of a new state of matter in

8 which quarks, instead of being bound up into more complex particles such as protons and

8 neutrons, are liberated to roam freely,

| Theory predicts that this state must have existed at about 10 microseconds after the Big Bang,
| before the formation of matter as we know it today, but until now it had not been confirmed
8 experimentally. Our understanding of how the universe was created, which was previously
8 unverilied theory for any point in time before the formation of ordinary atomic nuclei, about
| three minutes after the Big Bang, has with these results now been experimentally tested back to
{ a point only a few microseconds after the Big Bang.




New Forms of QCD Matter Discovered at RHIC.

Miklos Gyulassy® and Larry McLerran®
* Physics Department, Columbia UnfversityNew York, NY US54
bPhaaics Department POB 5000 Brookhaven Notional Daboretory Upton, NY 11073 T5A

May 5, 2004

Abstract

We discuss two special limiting foring of QUD matter which may be produced at RHIC. We
vonclude from the available empirical evidence that an equilibrated. but strongly coupled Quark
(zlnon Masma has been made in such collisions. We also disenss the growing body of evidence
that its sonrce 15 a Color Glass Condensate.







Alice collaboration

online system
multi-level trigger
filter out background
reduce data volume

Total weight 10,000t
Overall diameter 16.00m
Overall length 25m
Magnetic Field 0.4Tesla

The ALICE collaboration
includes 1223 collaborators
from 85 different institutes

from 27 countries.



NMNAD B akcnepumeHTe ALICE

YyacTtue B co34aHMN MIOOHHOIO CneKkTpomMmeTpa.

@ TpekoBOM CUCTEMbI - cTaHuum 3,4,5

- pa3paboTKa 1 U3roToBrIeHMe TeXHOSTIOrMYeCKOro U KOHTPOJIbHOro
obopyaoBaHUA Ansa cOOpKU Moaynen Kamep

- NPOU3BOACTBO Y4 YacTU BCexX moayrneun

- TecTupoBaHue moaynen B LLEPH nepen ycTaHOBKOWM B 3KCNepuUMeHTanbHbIN
3an

- c60pKa KaMep U 3Kcnnyatauuma B ceaHCax
@ MNpoeKkTnpoBaHue MIOOHHOro punbTpa

@ lNpoeKkTupoBaHue CynepcTPyKTypbl (KOHCTPYKLMN 3aKpenneHusa Kamep
Ha geTekTope)

O6ocHoBaHue N MmogenupoBaHWe YCITOBUMU ANA UccreaoBaHus
achcekToB npu ynbTpanepedepuvecKnx CTONKHOBEHUSX saep

Y4yacTtue B 06paboTKe aKCNepuMeHTanbHbIX aHHbIX NOCMe 3anyckKa




Pa3paboTtaHo 1 n3rotosneHo obopygoBaHue Ans

NPou3BOACTBa MOAYEN MIOOHHbIX KaMep

L




Slat production at PNPI, Berg-en-Dal, 2004



Slat 33300 GAT 001 assemblmg




Slat 33300 GAT 001 assemblmg .

Wire setting and
tension checks

Slat production at PNPI, Berg-en-Dal, 2004



Wire tension measurement progress:

Frequency scan is replaced by Fourier analysis
. Hardware: minor upgrade required
. New (based on LabView 7.0) soft

. Measuring time improvement : 80 wire measurement takes now
20 seconds!

T=4f_L2p

The LabView
software should
be purchased in
each lab!

Slat production at PNPI, Berg-en-Dal, 2004



Wire tension measurement results:
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Nominal tension: 42 g.




Gas gain homogeneity checks:

Current during surface scan

13.0-
12.0-
1101 <,
1009/ 2~
901

8.0

7.0
6.0
5.01
4.07
3.0-
2.0
1.0
0.0-

i (NA)

0505

|Ieak: 4 nA
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Methods: Current and Amplitude measurements

Gas gain is uniform at level of £20%




Muon Stations 3-4-5
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YbTpa-niepudepudeckue -
B3auMmoieiicteug @ ALICE

Hanucannl I'JiIaBbl, IIOCBAILLICHHLBIC (bOTOpO}KI[eHI/IIO TAKCIIBIX
KBapKOHHEB B CISAYIOIINE TOKYMEHTHI (OyIyT OnyOJIMKOBaHbI B
2005):

 ALICE Physical Performance Report, rmasa 6
 Ultra-peripheral interactions Y ellow Report
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Monte-Kapno cumymnsauu (AliR0Ot) mpencka3bIBIOT pa3yMHBIC
| Rapidity distributions (Minimal trigger cut) | CKOpOCTI/I cycTa u
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OcHoBHas npo0OJieMa - BLIOOP TpUITEpa HYJIEBOIO YPOBHS
(ZDC npuxoauT CIMIIKOM II031H0). Bo3MoKHOCTH:

* JIUMIOOHHBIN TPUTTEP

e JlumroonHubI Tpurrep + Beto oT PHOS (ecnu ymacTes)
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PNPI in CBM




The future Facility for Antiproton an lon Research (FAIR)

SIS 100 Tm
‘ SIS 300 Tm
' U: 35 AGeV

p: 90 GeV

SIS 18
Proton ESR \

Linac

Cooled antiproton beam:
Hadron Spectroscopy

% lon Beams

HESR
(= M) _-\)*SFRS .
lon and Laser Induged Plasmas:i= . N Radioactive

High Energy Dengity in Matter Structure of Nuclei

Plasma far from Stability

UNILAC Physics

Nuclear ' ‘ CR

Collisions ~Atomic
Physics

Compressed Baryonic Matter




States of strongly interacting matter

qiuark-hybrid traditional neutron star
star

hyperon

star neutron star with

pion condensate

Fe
absolutely stable 6 3
strange qu:-.:trk 10~ g/em
matter . 10" gem 3

uuds / 1014gfcm3
m asSma
s

etranna etar

“Strangeness" of dense matter ?
In-medium properties of hadrons ?
Compressibility of nuclear matter?

Deconfinement at high baryon densities ?



CBM physics topics and observables

@ In-medium modifications of hadrons
A onset of chiral symmetry restoration at high I'g

measure: I, W, f ® e‘e-
open charm (D mesons)

@ Strangeness In matter (strange matter?)
A\ enhanced strangeness production ?

measure: K, L, S, X, W

@ Indications for deconfinement at high I g
A anomalous charmonium suppression ?

measure: J/y, D

@ Critical point
A event-by-event fluctuations

@ Color superconductivity
A precursor effects ?
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...MC feasibility studies

-Charmonium identification via dimuon decay

-Multistrange hyperons identification

-Light mesons identification via hadron
mode decays




07.10.2004
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Evgeny Kryshen
- (PNPI, SPbSPU)




"Light mesons identification via hadron
Mo de AeCayS —

Feasibility study low-mass mesons decay-
h,w,j ,Kq

For this task we plan to involve one student from SPbSPU




- chambers (TRT)
- gas systems (TRT,RICH)

RPC
N

TRD 3 I

Sm | EcAL

Target

Silicon tracker




Electronics

TRT Front-End Electronics
Multi-purpose Front-End Chip
ECAL readout electronics

TRO 2

Silicon tracker

5m ; TRD 3 gcaL




RICH
-_— i n i i nh d

Design and Construction of the mechanics

Multi-anode PMT

RPC
Dipole ™
magnet D '7
Target I

S:I:con tracker
RICH 1
RICHZ2
(! - mD 3

EcalL




PNPI-ITEP-GSI-SPbSTU-...




Table 21.2:

Responsibilities

Work package

Institution

Simulation and analysis ramework

GS1 Darmstacdt

Track. wvertex and momentum recon-
struction

KIP Univ. Heidelberg, Univ. Mannheim, JINR-LHE
Dubna, JINR-LIT Dubna

Simulations hadron identfication wvia
TOF, critical fluctuations

Heidelberg Univ., Kiev Univ., NIPNE Bucharest.
INE Moscow, RBI Zagreb

Feasibility study low-mass vector me-
son identification via dilepton pairs

Univ. Krakow, JINR-LHE Dubna

Feasibility study charmonium identifi-
cation via dielectron and dimuon pairs

INE. Moscow. GSI, PNPI 5t. Petersburg, GS1, RBI
Zagreb

Feasibility study D-Meson identifica-
tion

GSI Darmstadt., Czech Acad. Science Rer, Techn.
Univ. Prague

Feasibility study hyperons

Polytech. Umv. 5t. Petersburg, JINR-LHE Dubna

Delta electrons

GS1 Darmstadt

Sihicon Pixel Detector

IRes Strasbourg, Frankfurt Univ., GS1 Darmstadt,
RBI Zagreb, Krakow Univ.

Silicon Strip Detector

Univ. Obnimsk, SINP Moscow State Umiv., CKBM
St. Petersburg, KRI 5t. Petersburg RPC

TOF detector system with read-out
electronics

LIP Coimbra. Univ. Santiago de Compostela, Uniw.
Heidelberg, GS1 Darmstadt, NIPNE Bucharest, INR
Moscow, FZ Rossendorf, [THEP Protvino, ITEP
Moscow, Korea Univ. Seoul., RBI Zagreb., Uniwv.
Krakow, Univ. Marburg

Transition Radiation Detector (TRD))

JINR-LHE Dubna, GS51 Darmstadt, Univ. Minster,
PWNPI St. Petersburg, NIPNE Bucharest

Straw tube tracker (TRT) JINR-LPP Dubna. FZR Rossendorf., Tech. Unmniwv.
Warsaw

Ring Imaging Cherenkov Detector | IHEP Protvino, GSI Darmstadt, Pusan Nat. Uniwv.,

(RICH) PMNPI 5t. Petersburg

Electromagnetic Calorimeter (ECAL)

ITEP Moscow, IHEP Protvino

Forward Calornmeter

INE Moscow

Diamond Microstrip Start  Detector

with read-out electronics

GSL Univ. Mannheim

Fromt-End Electronics,
Data Acquisition

Trigger and

KIP Univ. Heidelberg, Univ. Mannheim, JINRE LIT
Dubna, G551 Darmstadt, Univ. Bergen. KFKI Bu-
dapest, Silesia Univ. Katowice, PNPI 5t. Peters-
burg, Univ. Warsaw

Design of a superconducting dipole
magnet

JINE-LHE Dubna, GSI1 Darmstadt

Calculation of radiation doses

Kiev Univ.

Modification of HADES ftor 8 AGeW

Czech Acad. Science Rex




JkcnepumeHT LAND (R3B)

Protons

y-rays

Neutrons
Protons

Heavy Fragments

Exotic beam from Super - FRS

I Neutrons

Tracking detectors: ) 4
DE, X, y, ToF , Br Target .
Neutrons 1 11 H 11

U3mepeHne anccepeHunanbHbIX ce4eHUn High resolution measurement
KYJIOHOBCKOM AUCCOLMaLUUN U CeYEeHUHN
peakuun 23Al(y,p).

Opendosble kamepbl+CROSS4

- pa3mep paboyein 30HbI 100x80 cm2
- usmepeHne X n'Y koopauHart

- paspeLueHme o < 200 p

- 9dopekTnBHOCTb ~98%

- 3arpy3km < 2:104 1/cexk.




Hexkabpb 2004, ceccua ODPBI

Cnacunbo 3a BHUMaHue




Full size (2400 mm) slat prototype on T10 beam line




Scintillation wall (SW)
£ L

1 x12 =15x 15 cm?

STAR

| — optimization isrequired

Cost ~ 2-3k$/m?
L2
L1 / L2 — depend on cost of system
" 11712 — optimization isrequired
L1
MulD
SW1 [ | «<—SW3 STAR (SW2)
- p
| 7
s / \Effective_
i granularity
STAR (SW1)




with MRS APD light readout

Beaaam b diffierind places = §
of 1he Se' = m .
E L] ) IJI 1 ) i
L lll L L] L] L]

STAR surface properties

Scintillating plate-STAR
(wrapped in black paper)

£ A
_i"
e

Plastic plate with WLS fiber
and two MRS APDs



