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PHOBOS

System Vs, GeV
Au+Au 7,9, 39, 62, 130, 200
d+Au 200

Cu+Cu 22,62, 200
pT+p7 22, 62, 200, 500

npOEKTHaH CBETUMOCTE: JJOCTHrHyTaH:

Au-Au  2x10¥cm=2s-! 1.2x10%7 em2s7!

pTpT  2x10% em2 s 2.3x10% em? §71 200 GeV |
1.2x10%2 ecm2s! 500 GeV

* p+p: reference to HI collisions, particle production in elementary hadronic collisions
e d+Au: CNM effect (nPDF, Cronin, hadron final state interactions etc.)

* AutAu/Cu+Cu: study of hot and dense medium;
» Low energy runs: detailed study of medium properties and search of critical point
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IrcnepuMenT PEHUKC - 2010

* Global detectors:
v/ BBC/ZDC provide minimum bias trigger

2010

_PC3

M2

PHENIX Detector

PC3

Central =
Magnet TEC

-

and centrality determination [
* Central arms:
4 Tracking system (DC, PC1, PC2, PC3, TEC) TOF-W 2
v' PID detectors (TOF, RICH, AGEL, HBD, TEC) 8
v EMCal (PbSc and PbGl), MPC A 2
MPC =
* Muon arms:
v’ Three layers of muon tracker (MuTr) N
v Five layers of absorbers and muon identification ' TOF-E |
chambers (MulD) West Beam View East v
Pocculickuli eKknao. - s, m— ﬁ‘
- o iy
» LleHTpanbHbIn marHnT (Mxopckuii 3aBos) %, M‘
« [peiidosble kamepbl (MUAD, MaTunHa) _ I ‘
» ONEeKTPOMAarHNTHbIA KanopuMmeTp: _ e
£ South = £DC Nonh
* PbSc (T3P, lNpoTBuHO) el R ) e
* PbGl (PHLU “Kyp4yaToBCKU NHCTUTYT”) E MmrrI l .fuu ‘
« AGEL (OUS®, [ly6Ha)
v, €, UL, hi, T, K, n, o, K*, n’, 0, P, A, J/‘P, Py South Side View North i
i 18.5m= 60 fi i
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OcHoBHbIE pe3yﬂbTaTbl OEHUKC
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PoxxaeHue aapoHoB B p+p u d+Au

- bonbLe yacTuy
- lllnpe ananasoH namepeHumn
- MeHblLUne HeonpeaerneHHOCTu
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p+p, differential cross sections
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» Serve as a reference for heavier collision systems
* Precision tests for pQCD calculations at p; > 2 GeV/c
» Used to study universal scaling properties in particle production
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d+Au, Vs = 200 GeV

S | d+Au 0-20% r | . 0, s
2\."5NN=2OD GeV : 0+p |
o |  arxiv:1004.3532 (2010)
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* In peripheral d+Au production of hadrons ~ follows binary scaling

* In central d+Au production of hadrons is enhanced at intermediate p-:

* very similar for all mesons

« statistically significant difference between baryons and mesons

—> Hard to reconcile with explanation of Cronin effect as from soft multiple rescattering in the initial state
(R.Hwa et al., Phys.Rev.Lett 93, 082302 (2004))

27.12.2011



lamenue cTpyii: R, A(p1-¢), V()

A

’§ - bonee nuddepennmanbubie U3MEPEHUS
- boabiie yacTuil 1 6osee MUPOKUA TUAINIa30H U3MEPE
- - MeHblMe HeonpeaeIeHHOCTH
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7% 1, Raa(p1), AU+AU, VS = 200 GeV
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[ R p. (GeV/c)
S 0.02F '
& F [ 1] 7] *Newmn measurements at high p.=> smaller
@ 0.01— Y o O & L. a |
jE =N} [ L ;] uncertainties from y-cluster merging in the
I L] .
- 1 o | EMCal (larger opening angle)
-0.01 (N_=351)
_ i EPEEPE B R BN PR R BN B, 0 1 1 1 1
o TR R e a0 s * R, , for n° and n agree within uncertainties
part

* Linear fits to R, , vs. py indicate that R, , 1s consistent with constant at all centralities
* Slow rise (0.01 ¢/GeV) of R, , with increasing p; cannot be excluded
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1%, R, .(py), AutAu, Vsyy = 200 GeV, models
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Model calculations describe measured R, ,(py) at high p using different assumptions
about collision geometry, time evolution of interacting system, energy loss approximations

—> discriminating power of R, , is not sufficient
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T, R, (Pps®), AutAu, \/SNN =200 GeV, models
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nt, Vp, AU+AU, «/sNN = 200 GeV
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« If elliptic flow 1s dominant source of yield vs Ap = (¢-¥,p) variation: % = Noll + 2085 cas 280
* Measurements are extended up to 18 GeV/c in p; |

* v, rapidly increases at low py, reaches maximum at 2-3 GeV/c, then decreases with p;

» Weak dependence on p; at p>5-7 GeV/c

* Results for 1 are consistent with n° at high-p; = no mass dependence

 The magnitude of v, 1s under-predicted by current pQCD energy-loss model calculations, an
estimate of the increase in v, expected from gluon saturation effects and fluctuations 1s
insufficient to account for this discrepancy.
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A3uUMYyTalIbHAsA AaHU30TPOIIUA

- U3mepenue v, u v,
- CyIecTBEHHOE yy4llleHue B pazpemenue RP
- MeHblIne HeonpeaeIeHHOCTH
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v, and v, for h*, Aut+Au, \/SNN =200 GeV

Phys.Rev.Lett.105,062301 (2010)
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v,, identified hadrons, Aut+Au, \/SNN =200 GeV

M: Centrality 0 — 60%
- . Deuteron
0,25 * @
V. « proton
“02 - AK i,
AL t}f*#‘i‘l_;;‘ -
0.15— X0 e T L i :
= sk g Al - i ~
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0.1 e, x ¥ ' T 1 o
0.05 N PH ENIX
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0 l.‘ | L L L L L L L L L L
0 1 2 3 4 . 6
P [éewc]

*  Clear mass ordering at p; <2 GeV/c = consistent with hydro calculations

* At 2-4 GeV/c departure from mass ordering; v2 is more strongly dependent on the quark composition of
the particles = dominance of the quark coalescence mechanism

A 1s consistent with p

¢ 1s consistent with lighter mesons (7, K)

D is somewhat higher then p
* v, for all hadrons seem to approach the same value at very high p;
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v, for identified hadrons, Aut+Au, \/SNN =200 GeV

0121 Centrality 0 — 650%
- m Deuteron

01— * &

Vzmq L = Ip.r-:::-tu:u n

0.08— ‘ K %

: Hl' L H ; [ |
|

0.06— f_-i[@*F I,
N } (.
B |

D.M_— %.ﬁ%
§ S

[I.HE— PH ENIX
- preliminary
u-:Jllllllllllllllll|||||||||
0 0.5 1 1.5 2

KE.fh (ceV

* Universal quark number scaling at kE{/n, < 0.8-1.0 GeV
—> indication of the inherent quark-like degrees of freedom

* Scaling breaks at higher kE/n, with separation of mesons and baryons
- change in particle production mechanisms
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v, for identified hadrons, Aut+Au, \/SNN =200 GeV

nucI:I-th/03l1 2081

0.3 v.v ' :
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C . Ky i
0.15— o
- . {.{ 0.2
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C ] B 0'1
0.05— " PH ENIX L fragmm?tati.un
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O e 0 2 4 6 8 10 12 14
0 1 2 3 4
prA'r'[(?ne'\.-’ic]G P; (GeV)

* D and p follow the p/A scaling
—> suggests similar flows for p and n

D meson is produced as a result of coalescence of 6 quarks or p and n ?7??
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IIpsimMble poTOHBI, AutAu, \/SNN =200 GeV

Phys.Rev.C81,034911 (2010); Phys.Rev.Lett.104,132301 (2010)
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I/, ptpld+Au, \/sNN =200 GeV

L]
=]
T_ I

global errors = 10%

&~ [Prma N5=200 GeV |y|<0.35
§ 1 &!ﬁl = ptp > /Y
2 - W, - ptp >V’
S - ., -

S 10 . PH ENIX
= ;EF + % PRELIMINARY

~ B [*] E.:
oIS e
= .§; E I*I
o) 10° ET] #
~ =
TS v
EI II[I\JIIII!(IIJIII]LI!Illlllll[\'ll]lll
.| 2%%" -@ PHENIX
05“ bh‘ 0.05- <= HERA-B Vs = 41.6GeV
= = CDF\/s = 1.8Te

W 9

; :‘r’m <0.38 90% CL

- =0.021 1 __}\

0 | M | i v N 1 i 1 i
0 3 6 ]
p. [GeV/ic]

IIIIIII|IIII|IIII|IIII
T’HFNI‘C pr-..]lr‘mnir‘y O

12 T -
_____ = .-ﬂ-_t{;-:_i}_ .
.,
"'-a;“uk
.
"Q:’w
't. - .
*?f

arXiv:1010.1246 (2010) °
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* Poxnenue J/Y nomasineno B d+Au B3auMoieiicTBUSAX TIpH y>0
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EKS98 CNM baseline
& PHENIX Aufu y=0
& PHENIX AuAu y=1.75
& NAED In-In
& MNASD Pb-Pb

Marrow boxes: correlated sys
Wide boxes: CNM baseline sys
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dN/d| _,

A. Adare et.al.. arXiv:1010.1246.
N. Brambilla, ef.al., arXiv:1010.5827.
J. L. Nagle et.al., arXiv:1011.4534.
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Yuactue JIPA® (2010)

« JIK
 3aKOHYEH IIUKJI pa0OT MO U3MEPEHUIO MHBAPUAHTHBIX CIIEKTPOB POXKACHUS 1O
MOMEPEYHOMY UMITYJIbCY U (DAaKTOPOB AAEPHON MOAU(PUKALIAN JIsI JIETKUX aJIPOHOB B

Pa3iINIHbIX CTAJIKUBAOIIUXCA CUCTCMAX:
v ¢ > KK B ptp, d+Au, Cut+Cu u Aut+Au npu \/SNN =200 B
v @ = K+K- B pt+p, Cu+Cu u Au+Au npu Vs, = 62 [9B
v o - n'n'n (n%), K, »>n’r° B d+Au, Cut+Cu u Au+Au npu \/SNN =200 I'»B

e bpiia 3amuiieHa KaHaAUuIaTCKas AUCCCPpTAlMA:

v' ]1. Kotos, “Poxnenue ¢p-me30HOB B ptp, d+Au, Cu+Cu u Aut+Au B3auMOAEHCTBHUSX IIPH DHEPTUAX
VsNN = 62.4 u 200 5B B skcnepumente DEHUKC”

* [Ipunsiin yuyactue B 6 KOHpEepeHIHIX:
v' VII xou(pepeHuus mo pu3MKe BEICOKUX SHEPTUH, AAEPHOM (PU3HKE M YCKOPHUTENSAM, XapbKOB.
v’ Snpo 2010, Ilereprod.
v RHIC & AGS Users meeting, BNL.

v’ XIV Bceepoccuiickas konpepennus «PyHaaMeHTa bHbIE UCCIEI0BAHNS M HHHOBAIMU B HAI[MOHAIBHBIX

UCCIIeI0OBATENhCKIX YHUBEpcuTeTax», C.-IlerepOypr.
v Kondepenuus no ¢pusuke u acrponomus, C.-ITerepOypr.
v HSQCD-2010, I'aryuna.

* [ToAroTOBMIIN HECKOJIBKO KOJIJIA0OPAIIMOHHBIX Ty OJUKAIIWA.

27.12.2011
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banmxkanmmue nmiaansl (2011)

* Run-11 (ssuBapb-utons, 2011)

» HoBbIit 1TUKIT aHaIM30B ¢ ucnoib3oBanueM HBD u (F)VTX:
v JIBM
v' CeKTOp TSDKEIBIX apOMaTOB

* OKOHYaHUE TEKYIIUX aHAIU30B, TyOJIMKAIMs PEe3yIbTATOB, 3aIUTA JUCCEPTALIAM

27.12.2011
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Figure 1: Timeline indicating the physics topics, detector upgrades, and accelerator up-

grades over the next decade.
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