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JIlabopaTopusa penaTUBUCTCKOU AaepHON hU3NKN

CocTtaB nabopatopuu B 2006 roay
Ben.Hay4H.cooTpyaoHUK 1 (adpm)+1(1/2 ctaBkn)

CTapLu.Hay4H.coTpyaHUK 6 (KaHad. do.-M. Hayk)+1 O/cT.

Hay4H.coTpyaHMK 2 O/cT.
AcnnpaHT 1+1counckaTenb
CTyoeHT 1 (1/2 ctaBkm)
Ben. nHxeHep 7

MexaHunk 1+1 (1/2 cTtaBkn)

JTabopaHTbl, MOHTa)XHULbI 5

Bcero: 28 yenosek

B.CamcoHoB, JIPA® 25.12.2006



JTabopaTtopusa penaTUBNCTCKOU aaepHOnN onsnku

Nyonukauumn 2006 roga

Phys.Rev.Lett. 7 (publ.) + 10 (subm.) PHENIX
Phys.Rev. C 2 (publ.) PHENIX
Phys.Rev. D 2 (publ.) PHENIX
*Nucl.Phys.A 1 (publ.) PHENIX
*ALICE Phys.Perf. Rep. 1 (publ.) ALICE
*CBM Techn.Stat.Rep. 1 (publ.) CBM
*ArXiv:hep-ph. 1 (publ.) Teop.

Bcero: 15(publ.)+10 (subm.)

B.CamcoHosB, JIPA® 25.12.2006



Ooknaabl 2006 roaa
Quark Matter 2006
(November 14-20, 2006, Shanghai, China)

Yu.Ryabov, “M easurement of theleptonic and hadronic decays of |
and w mesons at RHIC by PHENI X”

V.Ryabov, *“Measurementsof w and n mesonsin p+p, d+Au and
Au+Au collisions at Osy,, = 200 GeV in the PHENI X
experiment at RHIC”

CBM Collaboration Meeting
(February 28-March 3, 2006, GSI, Darmstadt)

A. Kisdleva, “Vector meson ssmulations (m+m pairs)”

E.Kryshen *“STSsetup optimization for hyperon measurements’

V. Baublis, “CBM MulD optimization for dimuon measurements’

CBM Collaboration Meeting
(September 19-22, 2006, Strasbourg)

A. Kisgleva, “Soft muon identification”

CBM Muon Workshop
(October 16-18, 2006, GSI, Darmstadt)

V.Baublis  “Simplified Muon Track Reconstructionin CBM”

A.Kisdeva “Absorber study”

V. Nikulin “Considerationsfor the MUCH Tracking Detector Choice”

B.CamcoHoB, JIPA® 25.12.2006



Ooknaabl 2006 roaa

3-rd DimuonNet workshop
«Heavy Flavors and Quarkonia production in Heavy lon Collisions
at the LHC»,
(March 29-31, 2006, Alessandria,ltaly)
E. Kryshen “Polarization studieswith the ALICE central barre”

PWG-3 meeting
(April 18, 2006)
E. Kryshen, “ The dependence of the ALICE acceptance on the number and
position of the TRD super modules'.

XVIII International Baldin seminar on high energy physics problems
“Relativistic nuclear physics and quantum chromodynamics "
(September 25 - 30, 2006; Dubna, Russia)
V. Nikulin, “ALICE muon ar m: Status and possibilitiesfor heavy quarkonia
photoproduction studies’

B.CamcoHoB, JIPA® 25.12.2006



JIlabopaTopusa penaTUBUCTCKOU AaepHON hU3NKN

PunHaHcoBoe obecneyvyeHue B 2006 roay
Tema «<bAK-AJIMCA» (MuHobpHayka) 1500 Tbic.pyO.
Tema «PEHUKC» (MnHobpHayka) 170 TbIC.pYyoO.

Tema «PAH»

Busntbl:
LIEPH (AJTMCA)

EHI (PEHUKC)

B.CamcoHoB, JIPA®

670 TbIC.pyO.

80 kCHF (MuHobpHayka)
+16 kCHF (LUEPH)

50 k$ (MnHobpHayka)
+ 36 k$ (BHI)

25.12.2006



INTAS-CERN Grant
“Preparation for data taking and distributed analysis
for the ALICE experiment at LHC”

INTAS-GSI Grant
“Development of a Muon Detection System
for Compressed Baryonic Matter Experiment”

EU FP7
"CBM muon detector proposal to construction”

INTAS YSF Grant
E. Kryshen

B.CamcoHoB, JIPA® 25.12.2006
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CeaHcbl RHIC (1 - 6)

Run Year Species sY2[GeV] d.dt N, Pp-p Equivalent DataSize
01 2000 Aut+Au 130 1nb? 10M 0.04 pb 3TB

02 2001/2002 Au+Au 200 24nbt  170M 10 pb?  10TB
p+p 200 015pbl  37G 015 pb!  20TB

03 2002/2003 d+Au 200 2.74nbt 5.5G 1.1 po!  46TB
0+p 200 0.35pb!  6.6G 035pbl  35TB

04 2003/2004 Au+Au 200 241nb!  15G 100 pb! 270TB
Aut+Au 62 9 N 58M 036 pbt  10TB

05 2004/2005 Cu+Cu 200 3 nbt 8.6G 119 pb! 1737TB
Cu+Cu 62 0.19nbt 0.4G 0.8 pbt 483 TB

Cu+Cu 225 2.7 nbl oM 0.0l pbl 1TB

p+p 200 3.8 pbl 858 3.8 pbl 262TB

06 2006 p+p 200 107pbl  230B 107 pb! 310TB
p+p 62 0.1pb? 28B 01 pbt 257TB

B.CamcotioB, JIPA® 25.12.2006 9



NMNAP B akcnepumente PEHUKC
(cenyac)

YnpaBneHue n KOHTposb paboTbl ApendoBOU KaMepbi:

(%] COI'IpOBO)K,EI,eHI/Ie CUCTEMbI aBTOMAaTUYECKOIO yrnpaBlieHNA BbICOKUM HarpsAaXeHnem

(2 x 368 kaHanoB.)
@ ConpoBoXxaeHne BCroMoratenbHOW kamepbl Masnoro pasmepa Afii MOHUTOPYHra CBOWICTB
ra3oBoOW cpeabl AeTekTopa
@ Wcnonb3oBaHWe anroputMoB KanmbpoBkn AeTekTopa, obecnevyeHne MmakCumanbHO
AOCTUKMMOIO MMMYJSIbCHOIO paspeLueHmns
@ ConpoBoxaeHne aBToMaTUY4ECKON CUCTEMbI KOHTPOSIS Ka4yeCcTBa AaHHbIX MOCTYNaoLWmnX ¢
aeTekTopa

YyacTue B 3KCMEPUMEHTE:

@ CwmeHbl
@ [1naHoBble peMOHTLI U 0bcnyXuBaHmne

Yyactne B 0bpaboTke aKCrnepuMeHTanbHbIX AaHHbIX:

@ OT16op AaHHbIX “BbICOKOro” kayectaa. Q/A dunsnyeckmx gaHHbIX (nonoxeHne nukos p/K/p
Ha Wwkane macc, alignmrnt n 1.4.)
@ W3yyeHne pacnagoB nerkMx Me3oHOB B apPOHHbIE U NTENTOHHbIE KaHaslbl.

Y4YacTHMKKN 3KCMePUMEHTA:
@ B.baybnuc, E.B3Hy3paes, [O.MBaHunwes, b.Komkos, B.Pga6os, KO.Psabos, B.CamcoHosB,
A.XaH3aneeB

B.CamcoHoB, JIPA® 25.12.2006

10



PHENIX publication Summary

e Since 2001:
— 32 PRL’s
— 11 Phys. Rev. C
— 3 Phys.Rev.D
— 1 Phys. Lett. B
— 1 Nucl. Phys. A

e > 3700 citations

Cumulative PHENIX Citations
4000
3500 -
3000 -
@ 2500 -
S 20004
2
1500 1
1000 1
500 -
0 N T T T T T T T T T T T T
Jan-01 Jul-01 Jan-02 Jul-02 Jan-03 Jul-03 Jan-04 Jul-04 Jan-05 Jul-05 Jan-06 Jul-06 Jan-07
20- | 10- | 20- | 12- 26- | 4- 26- | 4- 5- | 19- 23- 11-
lgfn_ 1-(‘)];” Feb- | Mar- | Mar- | Apr- 6-(‘)];”_ 46]3u|- Sep- | Dec- lgjn_ Mar- | Sep- | Dec- | Mar- 16]5u|- 1-(’)\‘50\/ Mar- l%-élul- Sep- 7-(’)\‘;\/-
03 | 03 | 03 | 03 03 | 03 04 | 04 | 04 | 05 06 06
—+—CiteData| O | 390 | 413 | 426 | 428 | 449 | 524 | 567 | 733 | 887 | 912 | 1075 | 1409 | 1676 | 1927 | 2206 | 2624 | 3028 | 3356 | 3493 | 3744
= = nferred 0 | 390 | 413

* Most-cited paper from RHIC:

— “Suppression of hadrons with large transverse momentum in central Au+Au
collisions at Vs,,= 130 GeV ”,

K. Adcox et al. , Phys.Rev.Lett. 88:022301 (2002), nucl-ex/0109003
— 12 other papers with > 100 citations

B.CamcoHoB, JIPA®
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AHanus JKCNepnMeHTalJibHbIX AadaHHbIX

N3yyaemblie pacnagbl:

j ® KtK- BR=49.2+0.7%

j ® etee BR=2.97%0.04 10%%
w® etec BR=7.18+0.12 10°%
w® p°%g BR=8.90+0.25%
w® pptp BR=89.1+0.7%

MoTtuBauusa:

\V4 Vlsmepeva JIerKknx BeKTOpHbIX Meé30HOB B
AdAPOHHbLIX U NTENTOHHbLIX KaHalrlaxX pacrnaga —
MHCTPYMEHT nccnegoBaHmnsAaA BoO3MOXHOIo
YaCTU4YHOIro BOCCTaHOBJ1€HUA Kupaanoﬁ

Vv [l1aHHbIe O pPoxXaeHnn 3Tux Mme3oHoB

h® ppp’° BR=231%
KO® p°p® BR=314%

AOMNOSTHAIOT KAPTUHY O POXAEHUEe Nerknx
Me30HOB Ha RHIC.

B.CamcoHoB, JIPA®

Vv w, h, KO — Me30HbI fiBNsieTCcA BaXKHOMN
KOMMOHEHTOM ANA pacyeTa 3eKTPOHHbIX U
POTOHHbLIX KOKTEennen NCnonb3yemMbix B

Vv U3MmepeHUe oTHOCUTENbLHOro Bbixoaa
BEKTOPHbIX U CKansApHbIX Me3oHoB (W/p°) npu
Gonblwux p; HeceT MHhopmauuio o6
MeXxaHM3Max obpasoBaHUA CBA3aHHbIX
g-gbar cocTosiHUN.

CMMMeTPUN B CTOJNTIKHOBEHUAX TAXeJbIX AOep.

pa3nu4yHbIX aHanu3sax akcnepumeHta ®EHKC.

25.12.2006
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Ilerkne me3oHbI

N3mepeHbl BbiIxoabl ME3OHOB:
Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX
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Ilerkne me3oHbI

N3mepeHbl BbiIxoabl ME3OHOB:
Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX

\/ W — Me30H (p°p*p 1 p°g kanan) p+p (Run3 + Run5), d+Au, Au+Au B3auMoaeuncTs.
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Ilerkne me3oHbI

N3mepeHbl BbiIxoabl ME3OHOB:
Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX

\/ W — Me30H (p°p*p 1 p°g kanan) p+p (Run3 + Run5), d+Au, Au+Au B3auMoaeuncTs.

v h —Me30H (p°p*p  kaHan) p+p (Run3), d+Au B3aumMoaencTB (CpaBH. C gJ KaHarom ).
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Ilerkne me3oHbI

N3mepeHbl BbiIxoabl ME3OHOB:
Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX

\/ W — Me30H (p°p*p 1 p°g kanan) p+p (Run3 + Run5), d+Au, Au+Au B3auMoaeuncTs.

v h —Me30H (p°p*p  kaHan) p+p (Run3), d+Au B3aumMoaencTB (CpaBH. C gJ KaHarom ).

v KO — me30H (p°pPkanan) p+p (Run3+Run5) u d+Au B3aumoaencTBUSAX.
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JICI KVIC NVMICSUVUHRDI

N3mepeHbl BbiIxoabl ME3OHOB:
Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX

\/ W — Me30H (p°p*p 1 p°g kanan) p+p (Run3 + Run5), d+Au, Au+Au B3auMoaeuncTs.

v h —Me30H (p°p*p  kaHan) p+p (Run3), d+Au B3aumMoaencTB (CpaBH. C gJ KaHarom ).

v KO — me30H (p°p°kanan) p+p (Run3+Run5) n d+Au BsaumopencTBusXx.

V/ | , W— Me30Hbl (e'e*kaHan) Au+Au u d+Au B3anmMoaeucTBus.
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Ilerkne me3oHbI

M3MepeHbl BbiXO0Abl ME3OHOB.

Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX

V/ W — Me30H (p°p*p u pg kaHan) p+p (Run3 + Run5), d+Au, Au

+AU B3aMMoOeucTB.

v h —Me30H (p°p*p  kaHan) p+p (Run3), d+Au B3aumMoaencTB (CpaBH. C gJ KaHarom ).

v KO — me30H (p°p°kanan) p+p (Run3+Run5) n d+Au BsaumopencTBusXx.

V/ | , W— Me30Hbl (e'e*kaHan) Au+Au u d+Au B3anmMoaeucTBus.

V| —Me30H (K'K*kaHan) TemnepaTypa, MHTerpasnbHbIN BbIXOA,.
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Ilerkne me3oHbI

N3mepeHbl BbiIxoabl ME3OHOB:
Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX

\/ W — Me30H (p°p*p 1 p°g kanan) p+p (Run3 + Run5), d+Au, Au+Au B3auMoaeuncTs.

v h —Me30H (p°p*p  kaHan) p+p (Run3), d+Au B3aumMoaencTB (CpaBH. C gJ KaHarom ).

v KO — me30H (p°p°kanan) p+p (Run3+Run5) n d+Au BsaumopencTBusXx.

V/ | , W— Me30Hbl (e'e*kaHan) Au+Au u d+Au B3anmMoaeucTBus.

V| —Me30H (K'K*kaHan) TemnepaTypa, MHTerpasnbHbIN BbIXOA,.

Vv W, K? — Me30HbI (aapOHHbIe KaHanbl) — OTHOLEHUs K p°
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Ilerkne me3oHbI

N3mepeHbl BbiIxoabl ME3OHOB:
Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX

\/ W — Me30H (p°p*p 1 p°g kanan) p+p (Run3 + Run5), d+Au, Au+Au B3auMoaeuncTs.

v h —Me30H (p°p*p  kaHan) p+p (Run3), d+Au B3aumMoaencTB (CpaBH. C gJ KaHarom ).

v KO — me30H (p°p°kanan) p+p (Run3+Run5) n d+Au BsaumopencTBusXx.

V/ | , W— Me30Hbl (e'e*kaHan) Au+Au u d+Au B3anmMoaeucTBus.

V| —Me30H (K'K*kaHan) TemnepaTypa, MHTerpasnbHbIN BbIXOA,.

Vv W, K? — Me30HbI (aapOHHbIe KaHanbl) — OTHOLEHUs K p°

V/ | , W — Me30HbI (aAapoHHbIe KaHanbl) Ry, U Ry
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Ilerkne me3oHbI

N3mepeHbl BbiIxoabl ME3OHOB:
Vv | —mMme30H (K*K- kaHan) p+p, d+Au, Au+Au B3aumMoaenucTBuUaX

\/ W — Me30H (p°p*p 1 p°g kanan) p+p (Run3 + Run5), d+Au, Au+Au B3auMoaeuncTs.

v h —Me30H (p°p*p  kaHan) p+p (Run3), d+Au B3aumMoaencTB (CpaBH. C gJ KaHarom ).

v KO — me30H (p°p°kanan) p+p (Run3+Run5) n d+Au BsaumopencTBusXx.

V/ | , W— Me30Hbl (e'e*kaHan) Au+Au u d+Au B3anmMoaeucTBus.

V| —Me30H (K'K*kaHan) TemnepaTypa, MHTerpasnbHbIN BbIXOA,.

Vv W, K? — Me30HbI (aapOHHbIe KaHanbl) — OTHOLEHUs K p°

V/ | , W — Me30HbI (aAapoHHbIe KaHanbl) Ry, U Ry

\V/ j , W — Me30HbI (aApOoHHbIe KaHanbl) nsydyeHue moamdunkKkaumm Maccbl U LULUPUHBI
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Topics .
*Global and Collective Dynamics in A+A Collisions

Jet Quenching and Medium Modification of Jet Partiles
*Strangeness and Heavy Flavor Produ
- Direct Photons, Dileptons and Vector
*Hadron Correlations and Fluctuations |
*QCD at High Temperature and
+ Low-x Parton Dynamics and Parton
*Quark Matter in Astro-particle Physics
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Jlerkne BeKTOpHbIe Me30HbI (] U W)

Vv PHENIX nmeeT namepeHus B agpoHHbIX KaHanax pacnaga.

vv O6Ga me30Ha BeayT cebs B Au-Au n d-Au CTOJSIKHOBEHUAX TaKXe, KaK
OCTalfIbHble Me30Hbl C TOYKU 3PEeHUA BIIUSHUA cpeabl.

Vv lNony4yeHbl NnpeaBapuTeribHble 3MepeHns BbixoaoB W & j
Me30HOB B e'e" KaHane.

v Heob6xoaumo ynyuiwieHue cutyauum ¢ ¢(poHOM.

v Ba3oBble nsmepeHnus (p+p Vs=200GeV) nonyyeHbl B aAPOHHbIX
KaHanax, NenTOHHbIW KaHan aHanM3npyeTcs cem4vyac Ha yxe
Nosly4eHHOW CTaTUCTUKeE.

v Cneayrowumm war — usMepeHus B IeNTOHHOM KaHarie npu 6osnbLioun
cTaTUCTUKe U ucnpasreHHoM oHe B A+A CTONKHOBEHUAX.

B.CamcoHosB, JIPA® 25.12.2006
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[Ipoepamma obHo8Js1IeHUe criekmpomMempa

.ylfllé‘lgHoeﬂeHbl e 2006:

e TOF-West g e o :' Run-7:

* RNXP \ RNXP
Y

MnaHupyemcs : S { 1 o7

Run 9 (2008) aciins |/

emuTrig_1

Run 10 (2009)

« Si-VTX Rllilf&lzli

emuTrig_2

RING IMAGING
CHERENKOV
DETECTOR

Run 11 (2010)
* NCC
e FVTX

muTrig

ELECTROMAGNETIC |
CALORIMETER

B.CamcoHosB, JIPA® 25.12.2006 24



Long term RHIC facility strategy

2006 2011

Lumlnusrt':.-' upgrade

'RHIC Il Construction.
e

m——

| Shart term upgrades
—_—— _
_——

Mid term upgrades

E beam + newy detector

Mid Term Plan
———



GS|

CBM detector: e*e” setup CBM detector: p*p- setup
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Electrons vs muons: physics difference

CERES (1997)

T _an’t >
Hé- | []' E T 1T | T T | LI | LIS | LI | LI | T | LI | T E %
2 CERES/NA45 Pb-Au 158 A GeV 2
i . @
E - " Preliminary Oig /G = 8 % ] ;.
i F 7]
- p>200 MeVic ] S
E =
A, 6..>35 mrad
£ 0" 2.1<1<2.65 |
=1 L
107 WiR! 5
10° N\ —+— |
L1 L L 1f 1 1 L1 1h%1 4 | |‘1__| |“1."t 11 | [ | [ | E
0 02 04 06 08 1 12 14 16 18
arXiv:nucl-ex/9712008 vi 23Dec 1997 mg. (GeVic 2}
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CBM performance: Low-mass vector mesons

Dimuons (Kiseleva)

Dielectrons (Galatyuk)
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CBM performance: Charmonium

Electrons (Maevskaya)
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m, , (GeVic’)

counts{{event x 10 MeV/c?)
2

Muons (Kiseleva)
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Both satisfactory; muons seem to work better

B.CamcoHoB, JIPA®
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Experimental conditions and requirements (A+A collisions)

observable detector reaction rate DAQ/trigger
requirements requirements
J/y—ete- STS (no vertex det.), 10 MHz high speed STS tracking ?,
RICH, TRD, TOF, ECAL high speed TRD tracking,
no secondary vertex
J/y, p,w, ¢ | STS (no vertex det.), 10 MHz high speed tracking with
— U+M- absorber, fast muon STS and muon chambers
chambers
open charm STS with excellent limitations due to | high speed secondary verte
DO, D%, Ag, vertex resolution, radiation hardness | selection,
DO, Dt (TRD and TOF optional | and readout speed | high archiving rate,
for proton rejection) of vertex det. large data volume
p, W, ¢— et+e- | STS (no vertex det.), <100 kHz
RICH, TRD, (TOF, ECAL)
hadrons STS (no vertex det.), < 100 kHz no event selection,
TRD (as tracker), TOF high archiving rate,
hyperons STS (no vertex det.), < 100 kHz large data volume
no particle 1D
photons, 1°, .. | ECAL < 100 kHz
B.CamcoHoB, JIPAD 25.1P.2006 30




Mirrors, optical scheme of CBM
RICH

Vertical ~Horizontal

\'.

O

S

#

i
|"-__?-_-_/’h-_-__-____-_q\-_-__-'l

i
I
F
I

S=3.5x4.5 m2, R=4500 mm
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x CBM RICH, hexagon mirrors
u m V. Samsonov, O.Tarasenkova, E.v(z;ﬁsf)aev

I H
’ 7@
A= 05 frn
J?’_‘; ‘ A=(0,5+12) mm

Hexagon effects:

® | ack of exact geometrical description
-=> impossible to divide a goal spherical
surface into hexagons exactly, one can
only to approximate manually the
surface by hexagons with irregular gaps
between them (0.5-12mm); the
technological gaps between mirrors is of
the order of 3mm

® Completion efficiency of the surface
by hexagons is ~ 96%0;
® Cutting of hexagons (if necessary) to

fit a line between 2 mirror walls and to
fit other sides of the goal surface.




CBM RICH, trapezoid mirrors

V. Samsonov, O.Tarasenkova, E.Vznuzdaev (PNPI)

The main idea — A=0mm
latitude/longitude division:
® the division of the goal spherical
surface into units has the precise
geometrical description;
* minimal gaps between units,
the only technological gaps of
3 mm are needed,;
® the only 2 variants of the unit
dimensions, the length of side
Is about 450 mm;

® no fitting cuts for units. L |

i

72 trapezoid units 33



Conceptual layout of the RICH

34



Realistic support structure for the trapezoid
MIrrors

|!
||

_4' ) A | - .:' | I' f
| [ | |
¥ I
[l : - | v il
| % X i i \ 'l.“'
' s [ | | i &l
i i | | I il

e 3 types of vertical elements
e 3 types of horizontal elements

- 2 types of cross connection

e Dimensions of vertical
elements: 100x51x4xX3 mm

e Dimensions of horizontal
elements: 50x30x3.5x3.5 mm

ANNEEEEENE

"
b

B.CamcoHosB, JIPA® 25.12.2006
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Mirror tuning mechanics, 3D drawing

Hexagon mirror
option

B.vcamiunus y JIF 71 £35.12.2006
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Mirror tuning mechanics, 3D drawings (2)

Trapezoid mirror
option

B.CamcoHosB, JIPA® 25.12.2006
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Mirror tuning mechanics, PNPI prototypes

——y —

Hexagon mirror tuning
mechanism

Trapezoid mirror tuning
mechanism

2.2006 38



PNPI optical test bench

Realization

Schema of the optical

bench
B.CamcoHosB, JIPA® 25.12.2006 39




Results of the PNPI prototype tests

Wy (mrad)  Angle trajectory of the laser beam (prototype 2)
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MUonCHamber system (MUCH)

First design study

4Fe+1C 2 layers between absorbers
Increasing thickness 1 —in front of MUCH
full thickness ~ 1m Fe 2 — behind last absorber

c®

220

B.Camconos, MIPSI® 25.12.2006 41



MID system: 4Fe+C

2 dADSO0IDE ADSOIDE
0 20 30 0
,-:’|’_'
e
/] | 0 dele
i
bl

i

W ‘
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Alternative option: u ID system with absorber

Il wirh C4+Fa 2 isarksars

C/Fe absorbers + detector layers ¢ e
N § m*’z—
S Jy—p+p-
: s/b ~ 100

—
=

’ ._/ gl : Fih | e . \ .
Simulations AutAu 25 AGeV: m,,, (GeVic?)
=10*
@ track reconstruction from hits in o '|
STS and muon chambers 0 I
(100 um position resolution) 05- :

04-

@ muon ID: tracks from STS to
muon chamber behind absorber

counts/(event x 10 MeV/c?)

0.3-

0.2-

next steps:
@improve track matching efficiency (~ 50%)
@realistic hit producer (— detector layout)

L. wWANVILVUIrNnvD, JII 71w LJ. L. YUV

1

Pfone
m,, (GeVic?)



Detector comparison

MWPC MWPC

MWPC | digital | digital

analog ' anode | cathode GEM micromegas @ scintillator
Rate >5*10°
capability 10° Hz/mm? Hz/mm? | 105 Hz/mm2 _
2D readout yes no yes yes yes no
Spatial 0.030- 1 0.5-1.5 0.05 mm 0.05 mm
resolution 0.050 mm| mm |5-10 mm| (analog) (analog) >5 mm
Influence of
magnetic field High Low Low Low
Spark
tolerance Good Poor Poor B
Experience Good Poor Poor Good
Cost Moderate High Moderate | ~100Euro/ch

http://indico.cern.ch/conferenceDisplay.py?confld=473

“Micro-pattern Gas Detectors: status and perspectives”, CERN, Jan 2006

Pestov report (CERN, December 2006)
“New micropattern spark-protected gaseous detectorsand their applications to
High Energy Physics and Medicine”

B.CamcoHoB, JIPA®
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JkcnepumeHT LAND (R3B)

Protons

y-rays

Neutrons

Heavy Fragments

Exotic beam from Super - FRS

Protons

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

Neutrons

U3mepeHne anccepeHunanbHbIX ce4eHUn High resolution measurement

KyNnOHOBCKOM AMccouMalum u ce4eHnm
peakuumn 23Al(y,p).

Opendosble kamepbl+CROSS4

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

- paspeLueHme o < 200 p

- 9dopekTnBHOCTb ~98%

- 3arpy3ku < 2:10% 1/cek.

B.CamcoHoB, JIPA® 25.12.2006
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Ctanenb Ana coopkum Kamep

B.CamcoHosB, JIPA®

Co3gaHue 3TUX Kamep Mbl
paccmaTtpuBaem Kak R&D BO3MOXHOro
peweHnsa AnAa TPeKoBbIX CTaHUMM OOoNbLUON
nnowaaun B npoektax Ha FAIR GSI.

Bonee TOro, yxke aTm Kamepbl, TOMUMO
akcnepumeHTta LAND, oyayT aBnaTbCcA
TpekoBou cuctemon (Heobxoaumo doyaert
caenartb elle ABe KaMmepbl) MPOTOHHOro
nneya yctaHoBku R3B ana uccnenoBaHus B
NOJSIHOM KNHEeMaTUKe peaKkLuumn c

BbICOKO3HEPru4yHbIMM pagnoakTUBHbIMU
nydykamu Ha FAIR GSI.

Kamepa B cobpaHHOM Buae

25.12.2006
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HNekabpb 2006, ceccua ODPBI

Cnacunbo 3a BHUMaHue

B.CamcoHosB, JIPA®
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PE3YJIbTATbI

 Ha RHIC obpasyeTtcs cnnbHO B3anMOOENCTBYHOLLEE
NapTOHHOE COCTOSIHME NMNIOTHOU MaTepun

e [lonyyeHbl NepBble AaHHbIE O XapaKTepUCTUKaxX
OAaHHOWN MaTepun

— OHepreTnyeckne noTepu, HavanbHasa napToHHas
NMIOTHOCTL (MogaBfieHNe CTPYWU, U3YyYEHUE MOTOKA NErkux
N TAXKESbIX KBApKOB)

e>15 NaB/cdom* n dN/dy > 1100
— HayanbHas temnepaTtypa (TepmMmarsibHble POTOHLI)
T,2v¢ = 300-400 MaB?

Takue 8bICOKUE n/IomHocmu u memrepamypabs|
becripeyeO0eHMmMHbI

B.CamcoHoB, JIPA® 25.12.2006

48



