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ALICE Data Taking: pp at Vs =8 TeV

Main mode: satellite-main collisions to reduce luminosity, pileup
— Luminosity of the order of 1 Hz/ub (plan is > 2Hz/ub)
— Large background

Continuous operation: HLT with TPC clustering and data
compression

On tape:

— 250M minimum bias data

— ~0.4 /pb of EMCal (photon, jets), dimuon,

new triggers

 ~30/nb TRD jet trigger, joined in production recently
 TRD electron

* high multiplicity

ALICE



ALICE Data Taking: p-Pb at Vs =5.02 TeV

One of the first p-Rh | 13th September: p-Pb collisions recorded
" ‘ * Quite successful with higher than predicted
luminosity

* Minimum Bias event rate: “200Hz

* Ontape
 1.8M min. bias triggers
e 260K min. bias with disp. vertex, +50 cm
e 370K min. bias with disp. vertex, -50 cm

% p-Pb, is = 5.02 TeV

e ‘ ‘ ‘ ‘
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10 New Publications By ALICE

since last LHCC Meetings

IOn arXiv.org

. [1] KO.-KO, correlations in pp collisions at Vs =7 TeV from the LHC ALICE experiment,
http://arxiv.org/abs/1206.2056

* [2] Measurement of electrons from beauty hadron decays in pp collisions at Vs =7 TeV,
http://arxiv.org/abs/1208.1902

<4 * [3] D*, meson production at central rapidity in proton--proton collisions at Vs =7 TeV
http://arxiv.org/abs/1208.1948

* [4] Measurement of inelastic, single- and double-diffraction cross sections in proton--proton
collisions at the LHC with ALICE, http://arxiv.org/abs/1208.4968

* [5] Production of K*(892)° and ®(1020) in pp collisions at Vs =7 TeV,
http://arxiv.org/abs/1208.5717

* [6] Charge separation relative to the reaction plane in Pb-Pb collisions at Vsy, = 2.76 TeV,
http://arxiv.org/abs/1207.0900

e [7] Net-Charge Fluctuations in Pb-Pb collisions at Vs, = 2.76 TeV,
e http://arxiv.org/abs/1207.6068

< * [8] Pion, Kaon, and Proton Production in Central Pb--Pb Collisions at Vsy, = 2.76 TeV,
http://arxiv.org/abs/1208.1974

* [9] Centrality Dependence of Charged Particle Production at Large Transverse Momentum in Pb-
Pb Collisions at Vsy, = 2.76 TeV, http://arxiv.org/abs/1208.2711

* [10] Coherent J/Y photoproduction in ultra-peripheral Pb-Pb collisions at Vs, = 2.76 TeV,

- http://arxiv.org/abs/1209.3715
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13th — 18" August

12 30 Parallel Talks, topics:

e Global and Collective Dynamics
* Azimuthal Flow

e Correlations and Fluctuations
* High pt identified particles

* Jets

* Heavy Flavour

* (Quarkonia

* Direct Photons

* Detector Upgrade

M Quark Matter 2012

7 Plenaries:

« Overview of ALICE Results (K. Safafik)
* Flow Overview (S. Voloshin)

» Jets and Structure (A. Morsch)

» Identified Particle Spectra (M. Ivanov)
* Heavy Flavour (Z. Conesa del Valle)

e Quarkonia Production (E. Scomparin)
* Correlations (A. M. Adare) ...and 45 posters

D.D. Chinellato — LHCC Open Session — 26 / 09 / 2012 5/36 ALICE



Pb-Pb Physics:

A quick reminder

freeze out

hadrons
gluons & quarks in eq.
gluons & quarks out of eq.

strong fields

Z

Formation of a deconfined
state of quarks and gluons

Questions:

1. What governs hadrochemistry?

2. What can we learn about the
collectivity of the system using
identified particles?

3. Can correlations tell us more about
system evolution and earlier stages?

4. How do different quark flavours
interact with the QGP?

Will focus on how recent physics
results contribute to these points %

ALICE



Low-p, identified particle spectra

http://arxiv.org/abs/1208.1974
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More successful if final state interactions are

considered in the hadronic phase (UrQMD) %
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Low-p, identified particle spectra

http://arxiv.org/abs/1208.1974
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More successful if final state interactions are  Statistical particle production model:
considered in the hadronic phase (UrQMD) Not as successful as at RHIC %
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Direct Photon Production
probing the early temperature

2x Volume at RHIC

& 10— L L L L L E
cﬁ - 00 Phys. Lett. B 696 (2011) 328
) — : 4
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Exponential fit for p; < 2.2 GeV/c
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(th/dm"3
cl

inv. slope T=304+51 MeV
for 0-40% Pb—Pb at Vs = 2.76 TeV
PHENIX: T=221+19+19 MeV

for 0—20% Au—Au at Vs = 200 GeV

Temperature: +40%
“Highest measured
temperature”
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Identified Particle R,,

|
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(B
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Identified Particle R,,

0-5% Pb-Pb sy = 276 TeV -
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[ (I/Nevt) dzNAA/dn dpr ] Yield in Pb-Pb

Ncoll)[(l/Nevt) dszé’/dn de] Yield in pp

Observed in central Collisions: Large suppression of higher transverse momenta;
no particle species dependence at high p; -> energy loss does not affect hadronization? %

Raa(pr) =
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The Baryon to Meson Ratio: p/m
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* Steady increase of p/m ratio at mid-p; for more central events

pP. (GeV/c)
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The Baryon to Meson Ratio: p/m

0

Pb-Pb \/s,,=2.76 TeV

20

* 20-40% 1
ALICE .« 60-80% N
PRELIMINARY B
* pp i
. = {s=7 TeV -
[} -
i -
°® n
L 1
I..._ Py —
e i
II;III4|.III6|IIlélII1|0III1|2III1|4III1|6III1|8III
pP. (GeV/c)

(P +p)/(r"+m)

1.2

—_

0.8

0.6

0.4

0.2

o

T 1T 1T L LI LI | LI | LI | LI | T T T4
L 0-5% Pb-Pb \s = 2.76 TeV_]
B e ALICE ]
B F‘RELIMINHR'{I:] e . . ]
L O & & — Recombination |
- O B 2 ]
L ap ‘¢ \4 _
B m| o ° i
L ) |
- O .' @ |
I~ "G’. .:3; _
IO ) i §
B ° o _
L 0O fi dh oh g -
O .g. # ® —
L O (J e _
O _

1 | 1111 | 1111 | 1111 | 1111 | 11 1 1 | 11 1 1 | |
1 2 3 4 5 6 7 8
(GeV/c)

Steady increase of p/m ratio at mid-p; for more central events

Sensitive to recombination and hydrodynamics.
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Azimuthal Momentum Anisotropy: v,

Higher energy gradient:
Higher pressure
Larger momenta

Out-of-p,la'r'i'e

0 ..Y
I:h-planQ

Reaction:’:
plane

Lower Energy Gradient:
Lower Pressure
Lower momenta

I| Ed3N 1  d*N
27 pdpdy

d3p

1+ 21 2v,co8[n(p—"Y,)]

/s ALICE
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Azimuthal Momentum Anisotropy: v,

Higher energy gradient:
Higher pressure
Larger momenta

<

Out-of-p,la'r'i'e

Reaction:’:
plane

I I:h-planQ

Lower Energy Gradient:
Lower Pressure
Lower momenta

0.1

2
- 025 Pb-Pb Y5 = 2.76 TeV 10-20%)
0.2~ ALICE .
PRELIMINARY +
0.15 .

V,{SP, |An|>1}  V,{EP, |An|>2}

o
- 5 @)= DL
0.05 mp 8] p+p arXiv:1205.5761
. .# % ﬁo Vz{SP}
" s )
0 |+ ? | [ E A 1 | ] | | | I |
0 1 2 3 4 5 6

P (GeV/c)
I | d’N 1 d?°N § ) Elliptic Flow (v,): n =2
E = 1+ 2v,cos[n(¢p—"V,
d’p 2@ pdpdy n=1 [n(¢ )] %
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v, and scaling

0.1 PRELIMINARY
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E] 5 \Z] iy arXiv:1205.5761
0.02 (=K
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LS of)
0 L S T S
o 1 15 2 2.5 3
p,/ng (GeV/c)

N, (p;) scaling off by 10-20% at high
p; (where mass is negligible)
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v, and scaling

4 O,
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S . w. v 0121
0.1_—PRQLIEEI(5F\ERY + : ALICE
- | | 0.1 PRELIMINARY
i ¢ ¢ C
C ’ -
0.08}- . + + ' 0.08] j.ﬂq-uq. }
0.06/— * 0.061- : % .
B + B o o
L L o
0.04: %s:, An|>1} \l%e:, IAT]|>2.} 0.04/ ; ¢ WSP. I t) Vo(EP, o) +
= ®p [®]p+p arXiv:1205.5761 B (== [ Lrxiv:1205.5761
0.02]- o & [ 1p+p
R [=]K V,{SP} 0.02— K
o Em K @6 - 0 V,{SP}
C EA ¥ Wk =
0 ‘Il I 1 | I é I 2| I I 0- 1 | 1 ||Z]A 1 | 1 | 1 | 1 |
0 S S 3 0 0.5 1 1.5 2 2.5 3
p1j ng (GeVic) (mT - mo)/nq (GeV/c)
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p, (where mass is negligible) * Works better

...but worse than at RHIC
=>» Needs full hydro comparison %
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Anisotropy as a function of n

Elliptic flow: v, £

Reaction:
plane
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Plateau observed in |n| < 2.0
Small but non-zero triangular flow
v5: information regarding initial state
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> 0.09
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0.01

vV, compared to other measurements
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Very good agreement with CMSin |n| < 2.4
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vV, compared to other measurements

=" 0.09 - Centrality classes: event average Pb-Pb | s\, =2.76 TeV
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Event Shape Engineering

(2]
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Large event-by-event anisotropy
differences observed
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Event Shape Engineering

10-20%

105 Pb-Pb sy =276 TeV

ALICE
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Counts

104

10°

102

10

11111

Large event-by-event anisotropy
differences observed
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for semi-central events

A new tool towards a better understanding of elliptic flow
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Event Shape Engineering: Example
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Pb-Pb Physics:

Correlations and Fluctuations

freeze out

hadrons

gluons & quarks in eq.
gluons & quarks out of eq. '

3. Can correlations tell us more about
strong fields system evolution and earlier stages?
Z

(B
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Baryon Femtoscopy
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for the first time m;-scaling of homogeneity
length for all particle species
— consistent with hydro
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R X[(17+2)/3] 2 (fm)
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Baryon Femtoscopy
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for the first time m;-scaling of homogeneity
length for all particle species
— consistent with hydro

baryon—antibaryon correlation function has
large contribution from final state interaction
— measurement of annihilation cross section

because of a large density, p and A may be
suppressed due to annihilation ?
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Net Charge Fluctuations

http://arxiv.org/abs/1207.6068

0:_ PbPb pp HUING _:4
® A -+ M=10 Hadron Gas :
Relevant charge carriers: osf ® * wam=te acp J55
Jeon, Koch, PRL 85, 2072 (2000). - E_#+.+.+..+....+ ...... S R b ] 3
Asakawa et al., PRL 85, 2076 (2000). N :
8 :i: [ - ﬁ ..... .! ....... .E .......... e L LT ¢ ]
/?\ 1.5 * ﬁ E H E H E 12.5 O
° 5 ' ]
o 2 (@] o X H ]
el Qe 2 Pee = 2 "I
® 10,0008 o /08 O IO : :
® Ve V0, OC/e @ o0 25 115
O 0° O O e .
.O O. ... O O -3 -: 1 1 1 1 1 1 1 1 14-.1
_ , 0 50 100 150 200 250 300 350 400
QGP: Charge unit = fractional Hadron Gas: Charge unit = 1 (N_)
part
* Depends strongly on the originating of | 1
phase 0.5 3 * —3 5
N ok 1
* Event-by-event net-charge z 4k 0 15
s sk | 5
fluctuations: L asp Hadron Gas § 25O
S * STARAu-Au ]
o =<N+(N+_1)>+<N—(N—_1)>_2 <N+N—> < 2L @ ALICEPb-Pb An=1.0 ﬂ‘:Z
(+-,dyn) <N+>2 <N_>2 <N+><N_> o5k B ALICE Pb-Pb An=1.6 51'5
. . . BE -1
Fluctuations remain closer to partonic — - < :
expectations even after system evolution ISy (GEV)
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Balance Functions

1 1
"(a) Centrality 0-5%

B(an)

(b) Centrality 30-40%

ALICE

PRELIMINARY =f=

| |
(c) Centrality 70-80%
Pb-Pb |s, = 2.76 TeV
=@— ALICE data
—©— ALICE shuffled data
== ALICE event mixing data

Balance functions:
* Measure of correlation of balancing charges
* Narrowing with increasing centrality —
* Consistent with system exhibiting
» Late stage creation of balancing charges
* Larger Radial Flow in central collisions
* (Constraint to hadronization models

(AN

Acceptance corrected
0.65 —
0.6 —* + + + PRHELE}ICNHERY_
*
0.” * ¥
0.55 * + -
®
ke
e *
®
0.5+ ® —
® %
I (b) I I I
80 e ALICE:PO-Pb Sy =276TeV |
Xk STAR:Au-Au |5, =200 GeV
oo NA49: Pb-Pb \s, = 17.3 GeV
._*_. —]
60 -o. e N
® * o
°
40 ° e, .
® o
| | | |
0 100 200 300 400

NA49, PRC 71, (2005) 034903
STAR, PRC 82 (2010) 24905
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Heavy Flavour Measurements

4. How do different quark flavours
interact with the QGP?

AEy¢< AE, < AE,
Less suppression?
Less susceptible to collective
effects?
Assess heavy quark transport
parameters of the medium
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D Meson R,, and v,

less suppressed than pions
* Observation is not yet conclusive

= Charged pions, m|<0.8, 0-10%

< 2_IIIIlllllllllllIlllllllllllllllllllllll
<C -
185 Pb-Pby\ 8= 2.76 TeV D R,, extended from 15 to 30 GeV
160 PCE, with 2011 data
1'45_ e Average D°.D*.D", y|<0.5, 0-7.5% * Expectation based on colour-
T 0 with pp p_-extrapolated reference cha rge dependence of E loss: D
1.2F o Charged hadrons, n|<0.8, 0-10%
]_

0 5101520253035
p(GeV/

KSNN
o

(B

D.D. Chinellato — LHCC Open Session — 26 / 09 / 2012 22/36 ALICE



D Meson R,, and v,

S B B B L e A A
1.8 Pb-Pb,\ s, =2.76 TeV
- ALICE
1 -6__ PRELIMINARY
n e Average D°,D*,D™, |y|<0.5, 0-7.5%
1 '4:_ o) with pp pT—extrapoIated reference
{1 oF o Charged hadrons, n|<0.8, 0-10%
1i =« Charged pions, n|<0.8, 0-10%

IIIIII|III|III|l[I|III|III|III|III|III

0IIII|IIII|IIII|IIII|I]IIIIIIIllIIIlIIII_

0 5 10
o (GeV/c)

15 20 25 30 35 40

Also: Non-zero v,
Simultaneous observation: R,, and v,
Strong constraint to transport models

0.3

0.2

Ak

D R,, extended from 15 to 30 GeV
with 2011 data

Expectation based on colour-
charge dependence of E loss: D
less suppressed than pions
Observation is not yet conclusive

T | 1T I L | L | L
Pb-Pb ﬁ=2.76 Te
—  Centrality 30-50%

11

Charged hadrons, EP, |An|>2.0 \\J

D% EP 2 A¢ bins

D:r, EP 2 Ad bins Empty box: syst. from data |
| DY, Elp 2 A([)l bins Filled box: syst. from B feed-down]

11 | 11 1 | 1 1 1 I | 1 | 1 I‘
2 4 6 8 10 12 14 16 18
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D Meson R,, and v,

D 2 _I T 1T | T T TT | T T 1T | T T 1T | T T 1T | T T 1T | T T 1T T 1T I_
rel 1.8F Average D°,D*,D™* Pb-Pb,\/s,\=2.76 TeV E
g " lyl<0.5 0-7.5% centrality ~ ALICE
s 1.6 -]
:E 1 4:_ Filled markers: pp rescaled reference _:
o ' g Open markers: pp pT-extrapoIated reference
1.20 =
1}' WHDG rad-+coll N
\ —  POWLANG (Beraudo et al.) _]
BAMPS ] )
--=-- Rapp et al. ] -
| | B
| L ahd '\“"i'\' i e
‘\ em= ["‘l’ "" " ! H __ &
g —H— . =
H:E:—E: i P .
| | | | | | | | | | | | | | | | | | |
5 10 15 20 25 30 35 40

P, (GeV/c)

Also: Non-zero v,
Simultaneous observation: R,, and v,
Strong constraint to transport models

D R,, extended from 15 to 30 GeV
with 2011 data

Expectation based on colour-
charge dependence of E loss: D
less suppressed than pions
Observation is not yet conclusive

D° EP 2 A¢ bins

------- Aichelin et al, Coll+LPM rad

+ Beraudo et al, Langevin HTL
WHDG rad+coll

- Rapp et al.

FTTT
L
N

- B Pb-Pb  |5y=2.76 TeV-
- ALICE Centrality 30-50%
i ;\ ) .‘-‘$>' vn-n ‘. ‘. TE
- i,f ’ ; ‘arst ]
:’ 3 "/ ' 7;
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D Meson R,, relative to event plane

OD 2 | T T | T T T | T T T | LI | LI | LI | T T T | T 17T | LI L I O B ]
— . 0 s —a— D°R,, In Plane . s
g— 1.8 - 9 52 1:6 zvnents —=— D°R,, Out Of Plane -
- B _ . Correlated syst. uncertainties —
g_ 1.6 :— pﬁ};r}IERERY Pb Cza’ty:TTt'\)‘/ Sé_ggo;[ev — Un?orrelated syst. uncerta.int.ies _:
-, @ < - Anticorrelated syst. uncertinties _
g_._ Y < 14— I Global norm. uncertainty ]
5 o ¢ .
i 31 12— - o) —]
Reaction: © | Ih-plang - | 30-50% central ]
plane i FX 1 ] _____ _+_ _____________________________________________________________ ]
N T~ ]
0.8— _+_ - T ]
o ¥, L
04 - B8 o o ¥ =
0.2 B = -
More maﬂer 0:I L1 | 111 | 1 1 | | 1 1 1 | 1 1 1 | 1 1 1 | 11 1 | 111 | 1 1 1 | 1 1 I:
. 0 2 4 6 8 10 12 14 16 18 20
More suppression p, (GeV/c)
Combining v,and R,
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Heavy Flavour electrons, muons

< 2 N T 1T l T 1T I LI I 1T I 1T I 1T I 1T 1T 1T T 1T ]
< -

C e Pb-Pb, \ s, =2.76 TeV B
- BUCE,
1.6~ % Heavy flavor decay e* 0-10%, n|<0.6 i
1 4-_ A Heavy flavor decay p* 0-10%, 2.5<y<4.0 7
- C Empty boxes: syst. uncertainties B
1.2 C Filled markers : pp rescaled reference i
C Open markers: pp pT—extrapoIated or FONLL reference 7]
] =
0.8F =
0.61- H % -
0.4~ H%ﬂ ﬁ H H s
0.2 -
O C 111 l 111 I 111 I L 11 l L1l I 111 l 111 I L1 ‘ 111 I 111 :

0 2 4 6 8 10 12 14 16 18 20

P, (GeV/c)

e Strong Suppression throughout measured momentum
— Measurements at both mid- and forward rapidities show similar suppression

(B
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Heavy Flavour electrons, muons

g 2_] T l T I 1T l TTT I 1T l 1T { T T T 1T T TT T I_
"~ Pb-P =276 TeV T\
o0C 18- b-Pb, \ sy 6Te - s F
i AU o 0%
1.6~ % Heavy flavor decay e* 0-10%, n|<0.6 i § 0 25i %
145 AHeavy flavor decay p* 0-10%, 2.5<y<4.0 e g U
U Empty boxes: syst. uncertainties - o C
- ] 3 02F ALICE
1 -2_— Filled markers : pp rescaled reference . > C PRELIMINARY
C Open markers: pp p_-extrapolated or FONLL reference ] © o
1[r S————— LA i L 0.151
0.8 - 0.1
- E - |
0-6: H % . 0.05[~ l T
0.4 %ﬂ ﬁ %L - -
- i o — — — — 1
0.2_— -] E
- ] -0.05—20-40% - \ =
O_|1||111|||||1|||111 el b b e T :204(‘)A)Pb‘Pb’ SN‘N_2'7‘6TeV’I‘nI<0'7‘
0 2 4 6 8 10 12 14 16 18 20 0\\\2\\\4\\\6\\\8\\\10\\\12\\\14
pT (GeV/ C) P, (GeV/c)

e Strong Suppression throughout measured momentum
— Measurements at both mid- and forward rapidities show similar suppression
* v, measured to be non-zero in 20-40% mid-central events
* Simultaneous measurement: R,, and v,; constrains transport models %
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Heavy Flavour electrons, muons

g 2 | LI I LI I LI I LI I LI I LI I LI I LI I LI i
[ Pb-Pb,\s,, =2.76 TeV, 0-10%, n|<0.6 ]
181 e pp ref (scaled cross section at 7 TeV) E
; i *  pp ref (FONLL calculation at 2.76 TeV) ]
6L =..BAMPS g
[ = = Rappetal. ;
14T e POWLANG ]
1.2¢ ALICE
- PRELIMINARY

Heavy flavour decay electron R

$ ]
1{\ """""""""""""""""" E
0.8F ‘— ]
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Heavy flavour decay electron v
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0.3 e ALICE: Pb-Pb,|s,, =2.76 TeV, 20-40%, |1<0.7 ]
F = = BAMPS :
0'25:_ = = Rapp et al. B
[ e POWLANG .
0.2p ALICE
0.15F R
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- L1 _H_ ]
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e Strong Suppression throughout measured momentum

— Measurements at both mid- and forward rapidities show similar suppression
* v, measured to be non-zero in 20-40% mid-central events

* Simultaneous measurement: R,, and v,; constrains transport models
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Raa prompt D
v R > @

—_—

0.8

0.6

0.4

0.2

Strange D meson: D (cs)

Pb-Pb,\/s,, =2.76 TeV

ALICE

PRELIMINARY

* Average D°, D*, D'* 0-7.5%, lyl<0.5

OO

- I ¢ D} 0-7.5%, lyl<0.5
B Filled markers : pp rescaled reference
C Open markers: pp pT-extrapoIated reference
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strangeness enhancement: ¢
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- Pb-Pb |sy, =2.76 TeV, 16 x 10 events
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‘ T

éCentraIity 0-7.5%
= 4<p (D)) <12

" Significance (30) 4.8 = 1.3
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B S/B (30) 0.0309
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RAA

1.4r

1.2

1

0.8% H

0.4

0.6

0.2
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ALICE, Pb-Pb |s =2.76 TeV

lyl<0.9, p_>0 GeV/c, L ~15 ub’!

PHENIX (PRL 98 (2007) 232301), Au-Au\sy, = 0.2 TeV
lyl<0.35, pT>O GeV/c global sys.=+ 12%

.

ALICE ©

PRELIMINARY

B R

o
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<Npart>
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1.4r

1.2F

ALICE Preliminary, Pb-Pb ﬁ =276TeV,L =70 ub™
Inclusive Jhp, 2.5<y<4, O<p,<8 GeV/c global sys.=+ 14%
PHENIX (PRC 84 (2011) 054912 Au-Au |sy = 0.2 TeV
ALICE O Inclusive Jhp, 1.2<y<2.2, pT>O GeV/c global sys.=+9.2%

PRELIMINARY
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At LHC: less suppression than at RHIC,

Weaker centrality dependence

(B
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I Raa

* Primordial production: Expected to “melt”
* Regeneration expected to produce low-p; J/U

* Good Comparison to regeneration 14
model: X.Zhao, R.Rapp NPA 859 114 | Inclusive J/y, 2.5<y<4
i Pb-Pb |8 ,=2.76 TeV, L= 70 ub™ X. Zhao et al, NPA 859(2011) 114
1.2 -pkek}gs“ global sys.= +6% --- primordial
L — regeneration
< 14 7, total
2 i Pb-Pb Y5 =2.76 TeV, L= 70ub” S\ wtaIO-mt‘_’/o oo
1-2;nuce + Inclusive J/ y, 2.5<y<4, 0-20% W(OZ.4O_90% °
[ ereummvary e Inclusive J/ vy, 2.5<y<4, 40-90% regeneration 40-90%
X. Zhao et al, NPA 859(2011) 114
1 ......
Z global sys.= 6%
0.8F
o G N
045 o ’%
._ N 0 llIllllIllllllllllllllllllllllllllllll
——regeneration & m \\\\\\\\\\\\\\\\\;}\\\\\\\\\\ 0 50 100 150 200 250 300 350 400
0.2F part
i e Statistical Hadronization
k||||||||||\|||.-||1|x| — — 0
T T T . model also describes the data
p, (GeVic) (P.Braun-Munzinger et al) %
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I/ v,

~ 03 v 09 Pb-Pb | 2.76 TeV
= I Pb-Pb \/s,, = 2.76 TeV, Centrality 20% - 60% - -Pb sy =2.76Te

I . ALICE
0.2+ PR@LEEI%ERY m  ALICE preliminary: 6-Aqp method with VZERO-A EP - } i hd

Q)
> -
Transport model: R. Rapp et al. (priv. comm.) (\%/ - —_—— .
-0.1 _— Transport model: P. Zhuang et al., b thermalized.(priv. comm.) 5 3 C ———
------ Transport model: P. Zhuang et al., b not thermlalized (priv. comm.) §

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII = 2 5 r I I I I I I I I I
0 1 2 3 4 5 6 7 8 9 10 3 0 10 20 30 40 50 60 70 80_ 90
p; (GeV/c) centrality (%)

J/U produced with thermalized c-quarks should have non-zero v,

* Hint for non-zero v, observed

* (Qualitatively agrees with transport models, corroborates regeneration
* Complementary to R,, measurement %
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J’ and J/Y

a 9r
'S"Q - ALICE inclusive J/y and y(2S), 2.5<y<4
S g PorPb\sy=276TeV,L=70 ub’ )
= - pp, \s=7 TeV ALICE
(@p)] C PRELIMINARY
QA 7 @ALICE, 0<p_<3 GeV/c, 2.5<y<4
~— N T
>- [ @ ALICE, 3<p_<8 GeV/c, 2.5<y<4
e T T
~ '_
ﬁ?— 6: @ CMS, 3<p <30 GeV/c, 1.6<|y|<2.4 )
- © (CMS-HIN-12-007) o)
— 5 - L
> -
~~
3 1
— 41 e
n C
8 [
~—" -
2 SF )
@
21 [* \ 95% CL
(]S [ 'f;ff-f.:{ """"""""""""""""""""""""
O_IlII||III|IIII|IIII|IIII|IIII|III|IIII
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)

part

No change of proportion
between Y’ and J/ when going
from pp to central Pb-Pb

Large enhancement observed by

CMS at p; above 3 GeV/c not
confirmed

(B

D.D. Chinellato — LHCC Open Session — 26 / 09 / 2012

75756 ALICE



J/¥ photoproduction in Ultra-Peripheral Events

Probes nuclear gluon distribution, poorly known at low Bjorken-x

Pb+Pb — Pb+Pb+J/y {5, = 2.76 TeV Pb+Pb — Pb+Pb+J/y |5, =276 TeV
§ 3sE- | I | I I | ALICE' 4 £ E— - AB-MSTWOS e ALICE a)
o - 36<y<26 4 = [F----css e
= 30 - Data _: 5 __ ':‘B‘HKNO-"
g E —— Sum g ‘8 é im—_;‘:RUGHT
g 25— ™, 0 s Coherent Jiy —] — - AB-EPS09 ST,
» L e Incoherent Jhy = - RSZLTA | —_—
0) 20 — il AB-EPS0E . —— ~ s
© = TPy JAy from ' decays = - : -
2 15K "“E l memm YY = W = 3
C - - -
© H - [
O us - ~
- Len — -
0 .-le -"T'“v't“‘i.:.:_ _...,-;:.".. -.'-_:-J-.J" hi 1T YT A, | L .t s E
0 01 02 03 04 05 06 07 08 rd
Dimuon pT(GeV/c) y
http://arxiv.org/abs/1209.3715
Low p; enhancement due to _
coherent production (photon Best agree.me.nt found with models
couples to all nucleons), target Wh'Ch_ mclude.nuclear.gluon
nucleus does not break-up shadowing consistent w!th ’Fhe
recent EPS09 parameterization
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ALICE Recent Results:

Proton-proton programme

* Proton-proton: essential reference for Pb-Pb measurements (R,,, for
instance)
* In addition: genuine proton-proton programme, exploiting
* |low momentum tracking
* particle identification

- Shown here: three recent examples of this programme

ALICE



Diffractive, Inelastic Cross-sections

http://arxiv.org/abs/1208.4968

= F —~ 15
S [ e ALICE (My<200Gev/c?) 2L e A
vgzo_— O ALICE (gzxtrapolated to M}<0.05s) = [ vums An >3
& 2 ISR (M}<005s) o [ © CDF
E v UAS5 (M2<005s) © o[ & Lowenergydata
15 a uA4 (M2<005s) Foy =
[ O E710(2 GeV¥/c*<MZ<0.05s) + - -
10 i
C s a S
5:_ .~ * ? / _ O 20+0.04 - / _ O 12+0.05
S, Osp ! Opygr =V-2U g7 | - Opp ! Opygr =Y-12_404
L 1 1 1 - lll 1 1 1 N -] Il 1 1 1 - lll ] B ) L N l
° 102 10° 10* 0 e e
s (GeV) I's (GeV)
—~100
£ e ppALCE
: £>5%x107° g [ v ppTOTEM
Experiment orner (mb) UINEE (mb) 5?0; o ppATLAS
ALICE 73.27%9 (model) +2.6 (lumi) 62.175:9 (model) +2.2 (lumi) | 2 ppCMS
- Y PP
ATLAS 69.4 + 6.9 (model) £2.4 (exp) 60.3 = 0.5 (syst) +2.1 (lumi) . mopp
CMS  68.0£4.0 (model) £2.0 (syst) £2.4 (lumi) “r
TOTEM 73.5118 (syst) £0.6 (stat) I
o= e e Gotsman et al.
= — — Goulianos
1 - - —— Kaidalov et al.
* Fractions o5,/0)\ and oyp/0)\ roughly energy [ " Ostapchenko
independent 2= w Ryskin etal.
* Integrated over full diffractive mass range (up to " INEL
diﬁractive mass MX:ZOO GeV) 0 L II\H1I(‘)2 1 |||||1|(‘]3 Lo HIH,II‘O‘g L1
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Antibaryon to Baryon Ratio

Protons, A\, =

g 1.02 UI'Iicert2 = stai’[2 + syst?
Qo 1
=
0.98 4444444444444444444444 ,,,,,,,,,,
me
096 ..................... ........................ .....

0.94

+ pp at 7 TeV

092 USSR SO * ....... p pat276TeV :
0.9l —*— .............. ppatosTev  ALICE
: 0.45<p_ (GeVic)<1.05 | PRELIMINARY
1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l ||||||||| I 1
0'880 1 2 3 4 5 6 .
<dN/dn>

« p/p, N/A\, =*/= studied for pp and PbPb: compatible

e Studied also in multiplicity bins: no dependence found

* Antibaryon to Baryon ratio versus energy: shown to be consistent with
baryon number transfer models with Ay =y, ... - Yparon Parametrizations.
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Heavy Flavour in pp

« Latest new results on HF in pp:
— D, production for p>2 GeV/c (arXiv:1208.1948)
— B-decay electron production for pr>1 GeV/c (arXiv:1208.1902) v' Complementary coverages
— 103 L I L B B B T T T | Ng 10? ; pp,\/§= 7TeV,J.Ldt=22 nb-1 é — 10_1§ T T T T T 1T 3
o g ALICE, pp (s = 7 TeV 303 1% E E
‘T> o # . ] < 10° e b(»c)—e 1 3,0 7
> ey D° D", D*JHEP 01 (2012) 128 | E Y EoNLb 1 g 10°g =
S 102E D! arXiv 1208.1948 =4 = w0k RNeDdmel 5 F E
o fgTE 1 2 7 3 E L ;
=2 r -H- H-E— — D;‘ (L =50m)(x5] F 10°F 13 E
L & —e— D"(L, =5.0nb") 1 = E (a) 1 & - 7
“03 10 E _Eﬂ;g-‘ﬂ' —— D" (L, =50 nbj) 3 gk 10° E % 10 E =
> r & ——D: (L, =48nb?) ] = 107 F adqitional ?.5% n?rmaliz?tion un‘certain‘ty :;: i ]
— o o e E 10°E —
o 1 -t & o | 25F 1 4 g E
° E —— 3 2 > g—(b) 4= E 3
8 L s 1 2 15F e 3 10%F E
. —F— ] £ 1 3 - E
107 — 4 & E et e E g :
g 3 05 E 7L _
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Conclusions

PbPb: Improved understanding using two first Heavy
lon runs

— Soft probes: spectra, direct photon measurements

— Collective effects: v, + R,, and study of transport

— Correlations and fluctuations

— Heavy Flavour: Suppression and flow of D mesons, leptons, J/{

Much more to come

— Many more Pb-Pb, pp analyses ongoing
— p-Pb coming up! (crucial control experiment)
— ALICE Upgrade ->

ALICE



ALICE Upgrade Letter of Intent
& Inner Tracking System Upgrade CDR

http://cdswé

http://cdsweb:
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ALICE Upgrade Physics Motivation

Three main physics topics that are unique of the upgraded ALICE detector:

1. Heavy-flavour transport parameters in the QGP

— Heavy-quark diffusion coefficient (= QGP equation of state, viscosity of the QGP
fluid)

— Heavy-quark thermalization and hadronization in the QGP
— Mass dependence of parton energy loss in QGP medium

2. Low-mass dielectrons: thermal photons and
vector mesons from the QGP

— Photons from the QGP (y=>e*e’) = map temperature during system evolution
— Modification of p spectral function (p—>e*e’) = chiral symmetry restoration

3.Charmonia (Jhp and 1’) down to zero p-

— Only the comparison of the two states can shed light on the suppression/
regeneration mechanism

— Study QGP-density dependence with measurements at central and forward

rapidity %

5 sc  ALICE
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ALICE detector upgrade

* Iimproved vertexing and tracking at low p-
« preserve particle-identification capability
* high-luminosity operation without dead-time

* new, smaller radius, beam pipe

 new inner tracker (ITS) (performance and rate upgrade)

e upgrade of the TPC with GEM readout chambers

* high-rate upgrade for the readout of the TPC, TRD, TOF, CALs,
DAQ-HLT, Muon-Arm and Trigger detectors

luminosity upgrade — target 50 kHz minimum-bias rate for Pb—Pb
run ALICE at this high rate, inspecting all events

collect more than 10 nb-! of integrated luminosity

target for installation and commissioning LS2 (2018)

 implies running with heavy ions a few years after LS3 %

ALICE



Performance example: A

* A, ct=60 um, to be compared with D* ct=300 um

- Measurement not possible in Pb-Pb with current ITS
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§102 :_ 4 Current ITS, 1.7x10° events (No high-rate) _: <£ - Upgraded ITS -
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g 105 —— ER
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With new ITS and high-rate, measure charm baryon/meson
enhancement from 2 GeV/c %
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