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JTabopaTtopusa penaTUBNCTCKOU aaepHOnN onsmnku

Nyonukauumn 2003 roga
Phys.Rev.Lett. 4 3kcn.

‘Pramana 1 3kKcn.

NIM 2 JKcn

Phys.Rev. C 2 Teop.

Phys.Lett. 1 Teop.

JHEP 1 Teop.

*Acta Phys. Pol. 1 Teop.

se-aRXIV 6 (Submitted PRL -2 akcn.,

Phys. Rev. C -4 akcn.)
Bcero: 18

Ceccuna OPBI, gekabpb 2003



JIlabopaTopusa penaTUBUCTCKOU AaepHON hU3NKN

PuHaHcoBoe obecneyeHue B 2003 roay
Tema «<bBAK-AJIMCA» (MuHnpomHayka) 1270 Tbic.pyb6.
Tema «PEHUKC» (MuHnpomHayka) 360 ThbIC.pYyoO.
Bunanthbl:

LIEPH (AJTMCA) 50 kCHF (MuHnpomHayka)
+16 KCHF (LEPH)

BHJ1 (PEHNKC) 58.3 k$ (MnHnpomHayka)
+44.2 k$ (LEPH)

Ceccuna OPBI, gekabpb 2003



t =5fm/c

hard collisions

hadron gas freeze-out




Heavy lon Collisions: What for ?

-— Radius of the Visible Universe —»

Investigation of the hadron matter states at extreme SRR
temperatures and densities is important for understanding of:

puoIas |

@ The fundamental properties and QCD predictions such as:
§ Confinement
§ QCD mass generation via broken chiral symmetry

@ The physics of the early Universe evolution z E S P
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O6wwmn BUA akcnepmMmeHtTanbHon yctaHoBkn PEHUKC
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PHENIX Run 3
Detector Physics: pp, dA
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g UHENIX Detector \ * WU3mepeHue Bbixoga J/Y B LUMPOKOM
Thi:

Anana3oHe N3AIMeHeHUA KnHemMaTn4eCkux
nepemMeHHbIX, BKno4Yasda Manble X, 4TO
no3BonseT ndyvdatb AgepHoe
JKpaHupoBaHue rmoOOHOB MNMpPU ManbIX X.

«  WN3mepeHMe BbIXxoaa o4apoOBaHHbIX
YyacTuu U u3syyeHue pacnpocTpaHeHus
TAXENbIX KBaPKOB B XONOAHbLIX Aapax
Yyepes perncrTpaumio nenToHoB C
60NbLWUM NonepevYHbIM UMMYMbLCOM.

*  WN3yuyeHune aHepreTM4eckux norepb
NapTOHOB U OXJNaXAeHue CTpyu B

1 R XonoaHou saepHoOn Matepumn Yepes
T LR (T EFTY S RIS '-ng V|3MepeHV|e CneKTPOB nonepequro
o, S UMNyNbCca aapPOoHOB.

‘}fo —] )4 *  WN3yuyeHue 3aBUCMMOCTEN HabBnoQaeMbIX

S : BeJIMYMH OT Yucna “ cepbiX TPEKOB”
J L _ 3apermcTpupoBaHHbIX B KarilopumMeTpe
- - ] EDC N mansbix yrnoB (Forward Angle
Min Calorimeter).

*  Wamepenune dN/dh, dET/dh,
3NNNNTUYECKNX NOTOKOB, YrioBbIX
Koppensauuu uageHTMYHbIx Yyactuy (HBT),
OTHOLUEHUA BbIXOAa aHTUYacTUL K
yacTtuuam, Bbixoga F - Me30HOB.
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PaboTbl, BbinosniHeHHbIe rpynnou JIPA® (bayonuc,
B3Hy3pnaeB, KomkoB ,Psi6oB B.,Ps6oB 0., CamcoHOB,
XaH3apeeB) B akcnepumeHte PEHUKC B 2003 .

Co3paHue HOBOM BbICOKOBOJIbTHOU cuctembl [1K co cneayrowmmm
CBOUCTBaMMU:

a. rmokoe ynpasneHue 6osnee 4yem 600-aMmu_BbICOKOBOSbTHbIMM KaHanamu B AK.

b. aBTOMaTU4YecKkoe oTcnexmBaHme U BOCCTaHOBJIEHNE BO3MOXHbIX TPUNOB 3a Kak
MOXHO MEeHbLLUNUN NMPOMEXKYTOK BPEMEHMW.

C. BO3MOXHOCTb KOHTpons 3a coctosiHuem [1K B pexxnme peanbHOro BpeMeHM.
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CTpyKTypa a4yenkm apencpoBon Kamepbl TPEKOBON CUCTEMbI
PEHUKC

2 mum 2 o

5 = zenze (anode) wire { 25 mbkm = W{Au))
C - channel wire { 20 mbim - Cu{Be) )

F - field wire { 90 mkim - Cu{Be) )

G - poard wire { 90 mbkm - Cu{Be) )

Ch - cathode wire { 90 mkm - Cu{Be) )




HacTpouka BbICOKOBOJIbTHbIX PEXMMOB, aHanu3 pado4vnx
napamMeTpoB U MepTBbiX 30H. Co3aaHue KapT 3(hpPeKTUBHOCTMU:

Kputepun otbopa:
CpegHsas ogHONpPoBONoOYHas

9o PEKTUBHOCTb HE MEHbLLE
90%.

3aBUCUMOCTb 3(PPEKTUBHOCTU
B X1 (cnHUN) n X2 (KpacHbIN)
CIosiX OT HOMepa aHO4HOM
HUTKW

CpengHsas obpaTHasi 04HOMPOBO-

noyHasa adpPEeKTUBHOCTb He
Bbile 10%.

[MpocTpaHCTBEHHOE
paspeLueHmne

He XyXe 150 MKM.

[1ByxTpekoBoe paspelueHune ~
2 MM.
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Co3gaHue n TecTMpoBaHMe MOHUTOPUHIOBOW KaMepbl
npegHasHa4vyeHHoON Anda nsMepeHns opendoBon CKOPOCTHU
9NEKTPOHOB B pabo4yeM rase ApendoBomn Kamepsbi.
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UHTerpauma cucteMbl MOHUTOPUHIa B ra3oBYHO CUCTEMY
akcnepumeHta PEHUKC.
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U3meHeHue apendoBOro BpemMeHm 35IeKTPOHOB B ApendoBom

npomexyTke K ®EHUKC co BpemeHem

(Kpyrnble TOYKM — BXOA4 Kamep, pPOMOUKN — BbIXoa)

Integral de/\Vdrir) from 0.3 cm to 1.9 cm, X2, Blue - East, Black - West

Drift time [ns]
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Y4yacTtue B nNonyyvyeHUu pe3yrnbTaToB B 3-eM LMUKIIe paboTbl
konnaunpgepa RHIC- 2003

vJ ey = 200 GV

changed badrons
B B d-Aumin. bas
M By Au-Au 0% ceniml

N

_III|III|III|III|III 1

B charged hadrons

®  neutral plons

Top:

Nuclear modification factor RdA
for (h++h-)/2 in minimum bias
d+Au compared to RAA in the
10% most central Au+Au
collisions. Inner bands show
systematic errors which can
vary with pT , and outer bands
Include also the

normalization uncertainty.
Bottom:

Comparison of RdA for
(h++h-)/2 and the average of the
0 measurements in d+Au.

The bar at the left indicates the
systematic uncertainty in
common for the charged and O
measurements



J/W production
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FIG. : The invariant mass spectra for dielectron and dimuon
pairs. Unlike-sign pairs are shown as solid lines, the sum of
like-sign pairs as dashed lines,
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FIG. 4: (a) The present J/v mean pr value compared with
previous measurements at lower energy. The linear fit param-
eters are p = 0,53, g = 0.19. (b} The present J/2) total cross
section compared with previous measurements at other values
of /5. The curves are discussed in the text.



DRAFT PHENIX S-year planning template

Info to be provided by Accelerator, Detector and RCF groups

: T =
Fiscal Year 2003 2004 2005 2006 2007 2008
Run Pli‘l]l'J d+Au 200 GV Au+Au 200 GV Sr5i 200 GeW AurAn 614 GV pp 200 GeV AutAu 200 GV

16 weaks, 2.7 nb-1 S+14 weeks, 123 ua-1 5+0wesks, 2.2 mh-1 5+19 weaks, 45 ub-1 5+19 wesks, §2ub-1 5+19 weeks, 340ub-1
Run Mode 1 60%
) ptp 200 GeWV prp 200 GeW op 200 GV
Rllll. -_‘i_[ﬂl'l_l? - 10 wesks, 035 pb-1, 27T% | 5+0 wesks beam 5+5 wesks, 1.2 pb-1
(27 Weelks) development 0%
Ops cost” _
Base cost $6.0M $6.3M $6.6M $6.8M $7.1M $7.4M
Incr. Costiweek rusning $Mkiwk $27kiwk = S42k/wk = S42kiwk = $42lwls = $42kfwh =
P L ! $14k media 331k media 531k media 531K media 531k madis
Incr. Cost/week Breakdown 311k zas 311k zas $11k 23 511k gas 511k zas
¥ 2k Visitor incre. ¥ 2k Visitor Iir.e ¥ 7k Visitor Incre 5 7k Visitor Incr.e 5 2k Visitor Incre

R&D Plan

VIX brlendcp %85k

VIX brlendcp 5400k

VIX endcp 3450k

VIX endcp 3300k

R&D Projects , HED s50k | HBD £250k
Annual fundine required TPC 54501 TFRC 33001 TPC 53001 TPC 33001
! greq DAQ k| DA $200: | DAQ S200k
":ﬂl]lt.ﬂl ]IEqulpm.E]lt VIX brl 520001 | VTX brl 52000k VTX brliendcp 32000k | VIX endcp 32000k
Capital pro jeﬂﬁ-"upgmdeg HED $750k | HED § sl | TEC $2000k | TPC $2500k
Annual funding required DAQ 5100k | DAGQ 5 200k DAQ 5 200l
‘ greq Operating Cap 5500k Operating Cap 35000 Operating Cap 5500k | Operating Cap 3500k Operating Cap § 500k | Operafing Cap 3 500k
Non-DOE funded quli]]l]lE]H VTIX barrel RIKEN | VIXbarrel RIEEN | VIXbarrel RIKEN
Muyon Trig Det  NSF | AMuoom Trig Det NSF Muon Trig Det NSF
540 TB raw data 1200 TB raw data 1600 TB raw data 1600 TE raw data 1600 TE raw data

Data Produced

Notes:

1. Enter the “as run” data from FY03. This gives us a base point for extrapolating various budget scenarios (e.g. constant effort)

-

C-A guidance for collider projections)
3. Ops cost = manpower and consumables supported by the RHIC operations budget to run the machine, detectors and RCF. The sum of Ops
cost + R&D funding + Cap equip funding should equal the total RHIC budget under KB0O202011 {Accelerator Operations) and KB0O202012
(Experiment Support) and KB0201021 (Exp. Equipment for RHIC Research [ex-AEE])

2. For each run mode enter primary physics goals, required data sample (beam, energy, integrated lnminosity), and number of eryo weels (using




NMNAD B AJIIUCE

(HukynuH,KomkoB,Mudtaxos,llonskos, Pa3aHoB,
PowuH,CamcoHoB, TapaceHKkoBa, TapakaHOB,
XaH3ageesB...




LLlaxTa ¢ yctaHoBkou AJIUCA
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Dimuon Spectrometer &

¢ Study the praduction of the JI'¥, %", Y, Y" and
Y"decayingin2 muonsg, 2.4 <y < 4

¢ Resglution of 70 MeV at the JI'Y and 100 MeV
atthe Y

RPC Trigger Chambers

3 stations of high

granularity
pad tracking chambers,
over 800k channels__

e

Complex absorber/small T
gger chambers
angle shield system to Mot N\ Filter
minimize background Dipole Magnet: bending power 3Tm
(gﬂ cm from ‘E’EP‘EI} Meer BT s
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Muon Stations 3-4-5




B 2003 roay npoBeaeHa paboTta no NnoaroToBke
Npon3BOACTBA MIOOHHLIX KaMep

Pa3paboTaHbl U U3rOTOBMEHbLI
ycTpoucTBa ANnA Npeun3voHHOU
obpe3Ku neyaTHbIX nnaTt, AnA
mHctutyTta Caxa (KanbkyTtTa,
Unaua) un INFN (Karnmnapu,Utanus)

Pa3paboTaHbl n U3rotoBrieHbl 4
BbICOKOBOJIbTHbIX UCMNbITaTENbHbIX
CTEeHAO0B AnAa moaynen

PaspaboTaHa, nsrotoBsrieHa v
MCNbITaHA HAMOTOYHAaA MallMHa

Pa3paboTaHbl n U3roTtoBsieHbl 4
aBTOMaTU3NPOBAHHbLIX YCTPOUCTB
ONSA U3MEPEHUA HaTAXKEeHUs
NnpPoOBOJIOK B moayne

Pa3paboTaH, M3rotoBneH u
MCNbITaH CTeHA AJA UCNbITaHUN
MoAayneu ¢ nomoubio B-4acTuy

g OOGopyaoBaHa n noaroToBneHa K
Havany cepuMmHOro npom3BoAcTBa
TPEKOBbIX KaMmep MOHHOIO
CreKkTpomMeTpa Yncrtasa coopo4vyHasa 30Ha.

g Y4acTtve B U3roTOBJIEHUM,
TeCTUPOBaHUM U aHanuse NPOTOTUMNOB
Moayneu TPeKoBbIX Kamep

g BbinonHeH npoekt MiooHHOro
dunbTpa



YcTpoucTBO 18 IPELE3MOHHON 00PE3KH II€YaTHBIX ILIaT,
pa3p0O0TaHHOE M U3roToBiaeHHOE It nHCTUTYTa INFN
(Karnuapwu, Utanms)




Y CcTpolCTBO A1 MPELE3MOHHOM O0OpE3KH IeYaTHbBIX I1j1aT,
pa3pOOTaHHOE U U3TOTOBJICHHOE /ISt MHCTUTYTa Caxa
(KanpkyrTa, MHIMN)




BBICOKOBOJIBLTHRIN UCTBLITATEIBLHBIN CTEH]T
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HamMmoTouHasg mamnimuHa




ABtomatuzupoBaHHas 80 KaHaJIbHAsI CUCTEMA
M3MEPEHUS HATSHKEHMS IPOBOJIOK
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Pa3zpaboTaH, H3rOTOBJIEH U UCIILITAH MPOTOTHUI CTEHAA AJIs
MCITBITAHUI TPEKOBEIX KaMep ¢ IOMOIILI0 D-gacTwiy




O6opyaoBaHa M NoAroToBrieHa K HaYany cepuMmHOro npou3BoAcTBa
TPEeKOBbIX KAMep MIOOHHOIO CMeKTpomMeTpa Ynctass cOopoyHas 30Ha.




Full size (2400 mm) slat prototype on T10 beam line
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BBINOJIHEH TTOJTHBIU WHXKEHEPHBIU IMTPOEKT

MiooHHOro (huabTpa
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1.*Reference dimensions.
2.The dimensions in [ ] to be measured after
assembling with respect tho the matching part.
3.Tolerances ** tu be achieved during assembling by
means of consecutive positioning of the pieces 12—16,.
4.Weld control is done by meons of the external
examinnation.
56.To be marked according to the regulations
sequentially pieces 1—11.



Teopetunyeckue pesynbtatbl B 2003 (Kanos)

1. doTopoxageHue J/'¥Y n WY Ha agpax npu HU3KUX U NPOMEXYTOUYHbIX IHepruax

Llenb:A3y4yeHne BO3MOXHOCTU U3BrievyeHns cevyeHun WN BanmogencrTeus
HeoOXxoauMoOro Ansi OUeHKM nogaBrieHMs Bbixoda YapMoHusa B AA

CTOJIKHOBEHUAX

PesynbTaT: NpeackasaHbl oCUUNNALUN CeYEeHUS KOorepeHTHOro ootTopoXxaeHus
YyapMoOHUA Ha agpax. lNpeanoxeH cnocob onpeaeneHna y—¥un WN

3fIeMeHTapPHbIX Ce4YeHUMN.

Pb(y, #)Pb

50 55 60

35 40 45
w (GeV)



2. KorepeHTHOE poXxXaeHne BEKTOPHbIX

Me30HOB B ynbTpanepudepuniecCKkux

PENATUBUCTCKUX AOPO-AOCPHbIX

CTOJIKHOBEHUAX :

Lens: KXO-aAMHamuka ssgepHbIX rMOOHHbIX
NNOTHOCTEM B 06N1acTN ManbIX X
MHTepec: B HaYanbHou ctaguu
ynbTpapenaTuBucTckux AA
CTONKHOBEHUMN - CBEPXNJIOTHaA

cpena rnroHOB C ManbIiMu x (minijets).
Pag cBoncTB 3TOM Cpeabl-rrOOHHbIe
3KpPaHUPOBKU, POCT MMIOOHHbIX
NJIOTHOCTEN C YMEHbLUEHNEM X

- nnerye n3yunTtb B AnppakLuMoHHbIX
npoueccax KorepeHTHOro ooTopoxaeHus
KBapKOHMEB Ha fsapax.

Cnocob6: YnbTpapenAaTMBUCTCKUE UOHDbI —
MCTOYHMKN NOTOKa KBa3upeanbHbIX
¢oToHOB. YnbTpanepudepuyeckue
CTONIKHOBEHUS — BblAeJieHNe KOrepeHTHbIX
AndppakUMOHHbIX NpPoLIeCcCcoB.

leading twist gluon shadowing (solid line)
the Impulse Approximation (dashed line).
PesynbTtaT: JoMuHupyrowmimn acpdekt
rMIOOHHbIX 3KPaHUPOBOK B leading twist
approximation.
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J/W production acceptance, AliRoot estimation. The peak at O
pseudo-rapidity corresponds to the case when both muons are
detected in ALICE barrel,the middle | 1 muon is detected by the
barrel, another one hit the dimuon spectrometer, the third peak is
formed by the muon pair detected by the dimuon arm.

(HUKynuH)

J/¥Y Pb
Eta| AliRoot, 45<0,, 135 Er:temfm
%00_ Hnm“ 111111
600_— # M MH Z:L.,., 151:
500 {J"Jﬁ]hﬂ ﬂHH et o0t
400_— 7.3% +

300 +
200

100—

Rapidity ¥

Estimated counting rate: 1500 events/day

PesynbTtaT: BO3MOXHOCTbL M3MepeHUs BbiXxoga YapMOHUA B
ynbTpanepudepnyecknx ctonkHoBeHusax ¢ ALICE Ha LHC. 9T1o
npepnonaraemasa omsnyeckaa nporpamma nabopatopum B ALICE



byayuee c CBM B GSI

RHIC&LHC - Collider, pp,pA,AA
PHENIX&ALICE — BblCcOKas

Temnepartyna v NNOTHOCTb i . LHC
aHeprum : T >170-200 M3aB, (Ealy Universe \(BHIC
€~5-200 Na3B/¢pm*, HU3Kas :
NNOTHOCTb 6apMOHOB - KBapk-  Tcs ! [EEJH
nmooHHas NMna3sma — PaHHAS 20Me¥ LIk
BceneHHas

GSI — Fixed target ; pp, pA,
AA, + @aHTUNPOTOHbLI JHeprus -
(7-40)A IN'3B

CBM — B AA Hu3Kas
Temneparypa,BbIiCOKas
GapuoHHaa nnoTtHocTb — (5-10)p

—HentpoHHbIe 3Be3abl, —
KBapkoBas Nnasma —

LiBeToBas ‘ w5~ 10 nuclear
CBepXxnpoBOAMMOCTb Baryon density p

Temperaiure




Sketch of the CBM setup: .
a dipole magnet (blue), a RICH
Detector (turquoise), a TRD detector
(pink) and a RPC TOF wall (yellow).
The Silicon tracker is inside the

magnet.

NMpeanoxexnue JIPA® B
nporpammy CBM: “
UccnepgoBaHne AMHaAMUKH
GapUOHHbLIX B3aMMOOENCTBUN B
obnactu npumeHumoctTun pQCD”

1. UccnepoBaHue XXeCTKUx

3KCKITHO3UBHbIX NPOLEecCcoB
NMPOTOH-NPOTOHHOrO U
AHTUNPOTOH-MPOTOHHOIO
B3auMmogeucTemsa (Xx=1) B
AO0epHOU cpege.

Uenb:

MexaHu3sm B3aumoaencTBuSA:
KBApKOBbIN OOMEH, FMOHHbIU
obmMeH(Landshoff);

fAaepHbIn PUNbLTP KBapPK-
rMIOOHHbIX KOHdUrypaumm
pa3nM4yHoro pasmepa

LiBeToBasa npo3payvyHOCTb Saep

2. U\ccnepgoBaHue npoueccoB

poXAaeHUA ObICTPbLIX ME30OHOB B
XXECTKUX KBa3nynpyrux npoToH-
NMPOTOHHbLIX
B3anMmoaeuncTBusax(x<1l) B
AO0epHoOU cpene



NepcnektnBa yyactusa MUAD(JIPA®D) B eRHIC

 Accelerator Design:
5-10 GeV polarized electrons,
10 GeV polarized positrons,
25-250 GeV polarized protons,
100 GeV/u gold ions
Luminosity:

10%2 - 10* for e-p

70% polarization degree for
both lepton and proton

Longitudinal polarization in the
collision point for both
lepton and proton beams

eRHIC approval in 2006
« R&D money - 2007/8 ==
e Construction - 2008/9

I
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PHYSICS at eRHIC

= First collisions for physics in 2012:

Role of quarks and gluons in the nucleon

Spin structure: polarized quark &

gluon distributions

Unpolarized quark & gluon distributions
Correlation between partons € hard
exclusive processes leading to GPD’s
Nuclear structure: unpolarized e-A
scattering; Role of quarks and gluons in
nuclei: e-p vs. e-A physics in comparison
Hadronization in nucleons and nuclei &
effect of nuclear media

Nucleon Structure: polarized &
unpolarized e-p/n scattering.

How do partons knocked out of nucleon in
DIS evolve in to colorless hadrons?
Partonic matter under extreme
conditions:

e-A vs. e-p scattering; study as a

function of A

, Q° (Gevz}

-EIC

FHERA

- — Fixed target u-DIS

- Fixed target e- DIS
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HV Test Bed Can Detect:

Undulations of the cathode surface

The spark-less corona discharge
In N2 burns out the motes

Disconnected pads

The intensity of the corona
glowing is proportional to
the electric field intensity

L oose wires Motes



Wire tension measurements:. Results

e~ E Calibration points
S 3 together with theoretical
------ curve

(ra Cell nurakar 58 115‘? - — N
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D) 700
60.0 g
> /
Scan step: 1 Hz 5 %00 et
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S 40.0 1
] . _ 0 et /
Typical resolution ~ 3% 20,0 .
4r L2 = 1.89 Hz?/g 200 | | |
120 140 160 180 200

EXp =1.90 HZZ/g Frequency,Hz




Hermetic

. i lobby

Window —

Winding
mac hi ne

— Wi nd o

Electronics

Window —

Cas

Fersonal

Room

Wi nd onar




