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STAR BES

0 Beam Energy Scan
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The Solenoid Tracker At RHIC (STAR)

Magnet

BEMC

LUESAEHE ¢

EEMC

* Full azimuthal coverage

*-1<n <1 coverage

» Uniform acceptance for all
beam energies

» Full TOF barrel

» Low material budget in the
tracking volume
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PID at STAR
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K/m, A, Z vs. Eq,
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Freeze-Out Conditions

STAR Praliminary

T FTTTmg

¥ BES (STAR)
— Andronic et al.
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0 Statistical model fit to 7, K, p
01 Excellent agreements with pub.data
0 Clear centrality dependence of T
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o > KK

0 Rep in Ep, dependence

0 ¢ /K ratio vs. theories
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Flow (v,) of Charged Hadrons
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Integrated v, vs. E-\,
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Particle — Antiparticle v2
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Particle — Antiparticle v2
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v,/ncq scaling

13
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o ¢-meson results deviates from others at 11.5 GeV
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K(p)/m E-by-E fluctuations
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Results from heavy-ion
collisions by ALICE

Mateusz Ploskon
ALICE Collaboration

Pb+Pb @ sqrt(s) = 2.76 ATeV

2010-11-08 11:30:46

Fill : 1482

Run : 137124

Event : 0x00000000D3BBE693




A Large lon Collider Experiment

EMCAL T0/VO
Y, 1, jets Trigger
TRD e
| Electron ID (TR) =
PMD
y multiplicity
TPC N
Tracking,
PID (dE/dx)
FMD
PHOS_ ’ ’ Charged
Y, U, jets multiplicity

S Magnet | ['acoroE
’ Cosmic trigger
HMPID
PID (RICH) @ high p;
| TOF
PID
Dipole
ITS MUON
Low p; tracking H-pairs

PID + Vertexing

IKYoo for MM Not shown: ZDC (at +114m)



ALICE Data
2

System E (TeV) Trnigger Events [Ldt

pp 7 MB 1500M 25 nbt
Rare  200M 2 pb?
pp 2.76 MB 65M 1.1 nb?
Rare ~9M  ~20nb*
PbPb 276 MB 30M 3 pb? oy Rty (FO) VOC
210 pp Py at 5= 376 TeV | | ALICE Performance ° * MB triggers: Coincidences
z [ P Dhm ol = SPD Fast-Or (=2 chip hits)
10° NBDX[IN  +(1ON_] | = VO (A side, -1.7<n<-3.7)
1f * VO (C side, 2.8<n<5.1)
‘IHE'
i 1 - Centrality in PbPb
5 - * Amplitudes in VO scintillators
10k 5 § : ;% % 5 i 1 * Reproduced with Glauber Model
IR NI -
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Particle Production in pp/PbPb

Energy dependence Comparison to predictions
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PRL 105, 252301 (2010)
Energy dependence
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IKYoo for'HIM

— stronger rise than log extrapolation




RHIC vs. LHC

Centrality dependence of particle production
0 The same

N
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System-size dependence vs. Theories
B

Centrality dependence of particle production

1 identical
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variation of
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system-size at 6,/ # [ —
— = HIJING 2.0 (sg=0.23) [11]
RHIC and LHC SI,'Q o ——— HIJING 2.0 (sg=0.20) [11]
- — Armesto et al. [12]
0 Global features H . Kharzeev et al. [13]
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Freeze-out Volume : Source-size

2
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1 Energ? dEpEHdEﬂCE' Phys.Lett.B 696:328-337,2011

* system with larger (2x) volume and (1.4x) lifetime (w.r.t RHIC); follows the
trend of multiplicity; faster expansion <=> larger collective flow

2. Pair momentum dependence:
* larger radii, strong dependence on kT; Rout/Rside smaller than at RHIC;
overall agreement with extrapolations kyoo for HIM

3. Important constrains to [hydrodynamical] modelling




ldentified particle spectra
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Particle Ratios vs. Thermal model
=N

L SQMIN PoPb \sgA276TeV
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Elliptic flows

- ALICE preliminary, Pb-Pb events af\'s,, = 2.76 1V = - ALICE prelminary, Fb-Pb events at\ s, = 2.76 eV
03 10-20% (CGC initial conditions) 0ar 40-50% '
. ET, v {SP, An|=1} {n's=0.2) | v,{SP jAn=1}
| El‘ff, v (3P, Jan|=1} ~hydra LHC L @K, v_[SP, |An|=1)
WP, uEfSF. pni=1}  -hydro+UrQMD LHC _ w P, vEfSP. an>-1}

0.2} L 0.2

L QM1 akn

0.1- " (CGC initial conditions)
| {n/s=0.2)
6 ~hydro LHC e
. [ hydro+UrQMD LHC ;
IR A N T T TR T MO M | L83 i [ A | ' B B B B A B B A B A
25 3 35 % 0.5 1 1.5 > 25 3 3,
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mass dependence due to the radial flow
viscous hydro predictions describe the data
similar to RHIC : hydro+UrQMD (rescattering) for antiproton
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Jet quenching
B

#(particles observed in AA collision per N-N (binary) collision)

Ratio =
g #(particles observed per p-p collision) Phys. Lett. B 696 (2011)
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RAA in- vs. out-of-plane
T

10-20% central 30-40% central
1 i
D‘.‘E | Centrality 10-20% e. e Inplne Eﬁ | Centmality 30-40% @ . mp@
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I S e ;
.
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out-of-plane
y Suppression out-of-plane stronger <= longer in-medium
path length - significant effect even at 20 GeV/c
Wee => Path length dependence of energy loss
X n-plane  aqditional constraipts to epergy loss models (?) - similar

[— information from v2 at high p;
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Flavor dependence
2
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A hint of the above only at low p;
New insight to theory? Better precision measurements needed...
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Flavor dependence
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J/Psi RAA
B

EEE 1 4 m ALICE (Pb-Pby s, = 2.76 TeV). 2.5=y<4, p >0 (prefiminary)
! o PHENIX (Au-Auns,. = 0.2 TeV). 1.2<dyl<22. p >0 (arXiv:1103.6269)
1.2

}{ » PHENIX (Au-Auys, = 0.2 TaV), lyleD 35, p 0 (nuclexD611020) E "/,lp LHC VS RHIC
1 8.

0.6 HHI i

RN ks
I-"-rr '__'I+ .
o M d ;.41 * n B * ALICE 2.5 < y < 4 (~forward)
: L E A sy 1
g e s ¥ O ; PHENIX y < 0.35 (mid-y)
0.2 oo "
(") ALICE a:l-llw‘.:n in waighted by hl_l‘ ’ ' PH ENIK 1.2 < ? < 2.2 {fﬂrwa rd]

JJJJJJJJJ I - b b4 I. 4 - = 4 - & e - a- - = = - = = - = I. - Lok - I
ﬂl'.} 20 100 150 200 250 300 350 400

MNow™>
Less suppression than at RHIC at forward rapidity: RAA(ALICE) > RAA(PHENIX, 1.2<y<2.2)
Similar suppression as at RHIC at midrapidity : RAA(ALICE) = RAA(PHENIX, |y|<0.35)

Contribution from B is not substracted ; Cold nuclngr Q“O'Hffﬁr effect at RHIC vs. LHC ;
PA@LHC needed



UPC with ALICE

o [
Pb+ Pb— Pb+ Pb+ p°

* [nvariant mass of unlike &
sign (2-track) events with ,
event p,<0.15 GeV/c NV
. . AAATH
* Pion mass is assumed. P ﬁ
* Trigger: both tracks with
hits in Silicon-Pixel- Wnpan | B

Detector and Time-Of-
Flight

* Expect a low mean p;
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UPC with ALICE

Pb+ Pb— Pb+ Pb

* |nvariant mass of ur
sign (2-track) events
event p;<0.15 GeV/

* Pion mass is assume

* Trigger: both tracks
hits in Silicon-Pixel-
Detector and Time-
Flight

* Expect a low mean
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UPC with ALICE

I
Process of pp collision in ALICE

m Double-Pomeron Exchange(DPE) is dominant
process in pp collision
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Anti-Alpha with ALICE

Time of flight (sensitive to m/z-ratio): m = \/?1
"'}f R

J4E am'u.redf(l]ﬂzn;aﬂﬂnuﬂ’f_g_@] 40 e
* E;EE ﬂﬂ : I ’ 2 iz Three candidates
— 3 ol confirmed by TOF
= GDDE § a0k analysis
L 550F ‘Ha 8
& 500F-
= 2
I= 4505 .
-:_::s 400
2 350F
w =
x 3{3!0E
] 2505 * .
© 200 | | |

P I T T T P I T T T A S T T T
1 1.5 2 2.5 3 3.5 4

IKYoo for HIM

Rigidity © (GeV/c)



Conclusions and Outlook

I
0 Excellent agreements of STAR BES results with NA49

0 Scanning and Filling up the gap between SPS and
RHIC

01 Even more strongly interacting matter at LHC than
RHIC?

0 Rich data with high precisions and PID to be
continued

0 pA program at LHC?
0 What to be expected at 5.5TeV in 20142
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