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« Excellent PID (hadrons, leptons, photons) and jets
« Excellent vertex capability (HF, V9, cascade, conversions)
« Efficient low-momentum tracking - down to ~ 150 MeV/c¢
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ALICE @ QM2015
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ALICE @ QM2015
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Correlations and Fluctuations
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- Rashmi Raniwala: Longitudinal Asymmetry in Pb-Pb - Jets and High pT Hadrons

* Ludmila Malinina: Femtoscopy in Pb-Pb
* Evgeny Kryshen: F-C correlations in p-Pb
« Panos Christakoglou: Balance function

! Quarknoia
* Marco Leoncino: Psi(2S) in p-Pb

* Hugo Denis Antonio Pereira Da Costa: Charmonium V'

in Pb-Pb
« Gines Martinez-Garcia: Low pT J/psi in Pb-Pb
* Indranil Das: Upsilon production in ALICE

o —

Open Heavy Flavors and Strangeness

« Alessandro De Falco: ¢ in p-Pb and Pb-Pb
Natasha Sharma: (anti-)(hyper-)nuclei and exotics
Andrea Dubla: Heavy flavors in Pb-Pb

Jeremy Wilkinson: Heavy flavors in p-Pb

Fabio Filippo Colamaria: Heavy flavors in pp and
correlations

QGP in small systems
» Antonio Ortiz Velasquez: Light flavors in p-Pb
« Livio Bianchi: Strangeness production in p-p

« Leticia Cunqueiro Mendez: Jet structure in Pb-Pb
Redmer Alexander Bertens: Charged jet anisotropy

T/ «  Astrid Morreale: H|gh pr photons and = in Pb-Pb

s 0 1 2a SR e,

Collective Dynamics
» Ramona Lea: (anti-)deuteron in Pb-Pb
« Anthony Robert Timmins: Event shape engineering

. » You Zhou: Correlations of flow harmonics

« Naghmeh Mohammadi: ngher harmonics in Pb Pb
S 8 UR'E N F e
Initial State Physics and Approach to Equ|I|br|um
« Valentina Zaccolo: Multiplicity over wide rapidity in
p-p
Wb 1 - —

Electromagnetic probes
« Baldo Sahlmueller: Direct photons in Pb-Pb
« Patrick Simon Reichelt: Low mass dielectrons

¢ P e E I E ] & -} 4 cimaas i,
Future Experimental Facilities, Upgrades,
and Instrumentation
» Petra Riedler: ALICE ITS upgrade
. Chllo Garabatos Cuadrado: ALICE TPC upgrade

and more and more....
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Outline of thistalk 0o

* Highlights from Pb-Pb Highlights from
p-Pb and pp
« Collectivity, Correlations: —
v Deuteron v, « Cold (+ Hot?) Matter
v’ v,, v3, v, of identified Effects: =
| particles. V' Qupp Of J/p and y(25)
I v Correlation of Flow + Collectivity in p-Pb: i
Harmonics (v-v3, v,-V,) v F-C correlation and
I v' Event Shape Engineering and Forward muon v,

Particle Spectra
 Hard Probes:
v' Heavy Flavors, Jets

 Event activities:
v" HF production
v’ strangeness

——

. Direct Photons ‘ production
« Longitudinal Asymmetry e
. Excess of low p; J /vy Y R be e
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n, K, and Proton v_ vs ALICE
| J 1] " :
N. Mohammadi
0-1% ‘ (Wed. AM)
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« For p;<2 GeV/c, mass ordering is visible for all of v, and
seems less visible for higher v,
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KEy/ng Scaling
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works better for vy

KE;/n, scaling works differently for different v, and
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Deuteron v, vs. p;
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R. Lea
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ALICE Preliminary
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- Deuteron v, is well described by Blast-wave model
« Simple coalescence estimated by proton v, (=2v,(2p;)) doesn’t
work for deuteron v,

10
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Flow Harmonics Correlations el
Y. Zhou
« Correlations between different order flow harmonics. (Wed. AM)
S C(m’ n) = <<cos (m (pl th ()92-m (]93"1 (,04 >>c=<vn2vm2>_<vn2><vm2>
e Charged hadrons 00
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- o SC(32) . L SC(3,2),17/s(T) param4 .
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0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 7
Centrality percentile Centrality percentile
- . . I
 (anti-)correlations between v, and v, (v3) are observed
« Non-flow effects studied by HIJING show no correlations
« These measurements provide further constraints on medium
\ n/s and Initial conditions y
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d2N/(dedn) (ESE-selected)

ESE
ev

1/N

ESE and PID Spectra

Split events by q,'™¢, q,YC vector
PID spectrain 0.5 < |n| < 0.8

1/N,, d2N/(dedn) (unbiased)

—_
o
(8]

ALICE, arXiv:1507.06194

[ ALICE 30-40% Pb-Pb |5, = 2.76 TeV
AR = 0.41%

11 -@- TN+ — Blast Wave model (n*+m)
' o K'+K — Blast Wave model (K*+K)
-@- p+p — Blast Wave model (p+p)

- — Statistical uncertainty
[ ] Systematic uncertainty

e

- 30-40%
! |

Top 10% large g,™¢
| | | | |

0 1 3

2
P, (GeV/c)

4

Density (participants) ( 1/fm?)

0.04 -

larb. units]

12

ALICE
30-31% Pb-Pb |5y = 2.76 TeV

= Unbiased

- Small-q\z“JC

- Large—q\zlOC

) eren

<04

- Glauber MC

&
o

Semi-centraf collisions

02 03 04 05 06 0.7
Eccentricity

« Spectra in top 10% large g, events get harder.
« BW fitting shows larger radial flow

- Radial flow correlates with eccentricities
v' Weak correlation between eccentricities and participant densities

A. Timmins (Tue. AM)
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Raa Of D, D%, and non-prompt J/y ntice

ALICE, arXiv:1506.06604 <(AIQICE, arXiv:1509.06888 ALICE, arXiv:1509.07287
<._lIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_ 7\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\7
| Pb-Pb, |5y =2.76 TeV . Q:<1 g ALICE 0-10% Pb-Pb, {s.y = 2.76 TeV ]
1oL A = (ALICE)8<p <16 GeV/c, |y|<0.8 | r ]
"L ®m D mesons (ALICE) 8<p_<16 GeV/c, |y|<0.5 — 1 6; ]
- @ Non-prompt J/y (CMS E’reliminary) . T ° Average DO, D+, D** , |y|<0.5 7]
. Bosp =80 GeVie, [yI<1 2 owsesmmzan i - o with p -extrapolated pp reference 1
L (empty) filled boxes: (un)correlated syst. uncert. 1.41 . =
L (*) 50-100% for non-prompt J/y 4 ’ 2j # D;,|y|<0.5 ]
0.8 L il
: Iﬂ CMS non-prompt J/y - 0-10%
o EI - ! TAMU, PLB 735 (2014) 445 .
L " 0.8f] — Non-strange D —
- . : W D , D+
0.4 508% ﬂ!ﬂ g 0.6(H(N | 7 S -
gt i ailihgi T D -
oo L3 ALICE = and D 0.41 | m Lo~ H -
0.2 30-40% 50 200, 10?;0/ — 0.2F iﬂ + E
: ni Shlfted by +1 0 In <Npal‘t> ’ 0-1 OO/O : O:\ | ‘ | | ‘ | ‘ | | ‘ | | ‘ | ‘ | | ‘ | \:
1111 | | | | 111 | L 111 | L 111 | 1111 | L 111 | L 111
% 50 100 150 200 250 300 350 400 0 5 10 15 20 25 30 G35V ) 40
(N__ > p. (GeV/c)
part T
e . A.Dubla
« Ry, Of D meson is much smaller than R,, of non-prompt J/y (Mon. PM)

« Similar Ry, between it and D
v AEg > AEu,d,s > AEc + different shape of the parton p; spectra +
different parton fragmentation function Djordjevic: PLB 737 (2014) 298
\.* Hint of less suppression of D.* at intermediate p;
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Heavy Flavor muon R,, and v, suce
ALICE, arXiv:1507.03134
L 2: 'PIb'P'b'I"'_I2'7'6'_I_I'V"I"'I"'I"'I"'I"':LIL 0.3 pr T L L I LR
L3 18F pariqn=t7eTe ALICE Preliminary 4 T F - Pb-Pb, |5,,-2.76 TeV ALICE 3
S 16 F  Centrality class 0-10% = 1>N 0.2 _—},L%HF in 2_5<y<4 -
TE —t— pr<HF 0-10% . 20-40% N
14F === MC@sHQ+EPOS = -
- BAMPS elasti . =
12F TAMU clastic 2.5<y<4 -
-+ ] Syst. uncertainty .
L =250, 7 | S E b .
0.8F % = . HF o 0 Bey<d
06E E 01 == v57 {2} in 20-40% <Y ]
I HHHH | i S MC@sHQ+EPOS 20-40% ]
4E H R e S R NPT S TAMU elastic 20-40% 3
0.2 E -8 E - BAMPS 30-50% ]
ol u b L T A W _03'....|....|....|....|....|....|....|....|....|....'
0 2 4 6 8 10 12 14 16 18 2 ™0 1 D) 3 4 5 6 10
p_ (GeV/c) P, (GeV/c)
A. Dubla
\
« Forward muon R,, measurement extended up to 20 GeV
v" W contribution subtracted

¢ Ry€HF~0.3 (6<pr<16 GeV/ ) between Ry,P~0.2 and Ry, on promet)/v~(, 4

. Raa @and v, are described by transport model calculations P
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Charged Jet V2

ALICE

R. Alexander Bertens (Tue. AM)

© I - !
e ©ALICE S .55 TR L ALICE V1 30,500 -
> 0.31 Po-Pb (5,276 TeV ¢ 0-5% Statune. > 031 pypy (s, =276 Tev ® v, 3050% Statunc. |
E C R-02antiky <07 ] SySt unc. (shape) 1 £ " R-02antiky, <07 SySt unc. (shape) i
Q i Jet Syst unc. (correlated) 1l aq i ot Syst unc. (correlated) _
> - O_ 5(y * ATLAS V2ch+em jet 5-10% _ > f 3 O_ 5 O% * ATLAS V2ch+em jet 30-50% -
0.2~ 0 ¢ CMSVE"{jAn>3} 0-10% | 0.2 2@ CMS v *Y{|An|>3} 30-50% |
B R=0.2 ALICE v*'{|An[>2} 0-5% - ﬁ z R=0.2 ALICE v{*{jAn|>2} 30-50%
L - @ |
0.1f; — 0.1 & . ]
® } ' + . Sen o ] .
f%@ e Y ¢ = Y i j:d‘ﬁj ]
oo o e. n - o | ol
0f- ] of- 7
B (a) | [ ook >0.15 Ge\{/c, P as SIGeV/c T (b) | P, e >0.15 Ge\{/c, Pr ous™ SIGeV/C _
0 20 40 60 80 100 0 20 40 60 80 100
part . jet part _jet
ALICE, arXiv:1509.07334 p; . Py (GeVic) P, I (GeVic)
- [ B N LS B B BN |
% F == v 30-50%, JEWEL ALICE
/ ] \ ' 0.2 [ @ v""30-50%, Stat unc. Pb-Pb V5 =276 TeV |
« Jetv, is measured up to 100 GeV/c | [ systunc. (shape) R =02aniky, I <07
° V2 at O _ 5 % Ce ntral Ity = Syst unc. (correlated) :
v Consistent with zero v, within 1-2¢ U I I “_!_l_\_l;
« Vv, at 30-50% centrality 1 = ‘
v 3-40 from v,=0 ol ]
v' Path length dependence of energy O 015 GeVie 3 GeVe |
K loss (consistent with JEWEL) / 20 30 40 50 60 70 80 90

p;“ o (GeV/c)
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Shapes of Jet-core

Q [ ‘ ‘ T T T ‘ T T T ‘ T T ‘ ]
Q25_ ALICE Preliminary _
Z - pp@?TeV pp Vs =7 TeV .
° I Anti-k; charged jets, R=0.2
° - 40 < p’f th < 60 GeV/c -
Z20j e 4 ALICE Data ]
— L —8— Shape uncertainty |
- []Correlated uncertainty
- -@- PYTHIA Perugia 11 m
15j =M= #PYTHIAPerugia0 |
- —’— _|
o B T -
B R=0.2 ]
B —— _
S, 7
- _
$ —!—7
| = A S S
S 180 .
8 e =
1.4 —
O yoF

1= - —
§j§$§3 E
0.2 -

% 002 004 006 008 01 012
g

L. Cunqueiro Mendez (Mon. PM)

ALICE
S FALCE Prefintinary ]
2 " Pb-Pb \S = 2.76 TeV 0-10% i
5 23[Anti-k; charged jets, R = 0.2 R=0.2
. - otch -#- ALICE Data |
B 20__40<p'T <60 GeV/c Shape uncertainty -
= - [JCorrelated uncertainty -
= ¥4 S PYTHIAPerugia 11 1
150 T B i
N . Pt
F + = | 9= AR je|
10— $ ie;ét DT, jet
S == .
O:I PRI AN TR R NN N SO ST RN ﬁ 1 I:
0 0.02 0.04 0.06 0.08 0.1 0.12
g

New variables to characterize Jet- \
core shapes (constituents in R=0.2)
v Radial moment (g), Dispersion in pq,
leading-sub leading p;
Consistent with PYTHIA in pp
Core of Pb-Pb jets more collimated
than pp jets

J
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Comparison to models

35 I I I | I | I | | I | | I | I | [ | | I | I | | |
-8) — ALICE Preliminary ]
2 30 Pb-Pb Ysy=276TeV -#- ALICE Data ]
o) —  Anti-k; charged jets, R =0.2 Shape uncertainty ]
* T 40 < P < 60 GeVic (] Correlated uncertainty N
5 25— T EWEL vacuum —
2 B JEWEL Recoils off 7
< = [ JPYTHIA Perugia 11 -~
~— 20 PYTHIA Perugia 11 quarks -
- Lad [ 1PYTHIA Perugia 11 gluons _
15 - -
E e s 0_1 O% E
B R=0.2
O Cooo by 111 L1

0 0.02 0.04 . 0.1 0.12
L. Cunqueiro Mendez (Mon. PM) g

« Quark jets more collimated than gluon jets (PYTHIA)
« JEWEL is in qualitative agreement with data
« Hint of jet-core modifications in Pb-Pb

18



|
\ Y
%

){\
I

M
A \1 .'IIA'/,/

Al

Y 7 7, ', : .
o A G 1
2 o I AL KT e /
PN
8 B %’If 7

- "

- = R \

e s QAN
= ==
Z

e
} - \

'/‘}//’/47

/. ////,,, ,‘,!.\' -
y 7, {f 4
7 173
/ /
4 an, Y
\

/// /V lj
y

7/ '//

\

o JIJ‘. ‘ ‘: Y ‘ S 3
% - 'l // A , i . h ! .‘¥J\S
: l vl b / ‘\\ %
; [ AR
l \/, SNSRI
S SANNIR T A Y VIR NG
" ' , /\ l‘!
'/l ' \ &

Pb-Pb /syn = 2.76 TeV
run: 137171, 2010-11-09 00:12:13




20

A Large lon Collider Experiment

Dlrect Photons in Pb-Pb ALICE

ALICE, ArXiv:1509.07324

cf"\ E‘i ‘ T T ‘ — &\ [T T T T | T T T T | T T T T | T T T T | T T T T | T T 1
q.° - P b-Pb |s,, = 2 76 TeV 3 o [ 5 ]
= 10'L  [s] 0-20% ALICE — PDF: CTEQBMS, FF: GRV > B [ |ALICE ]
1] = [+]20-40% ALICE - - (n)PDF: CTEQ6.1M/EPS09, > o 10E 0-20% Pb-Pb (5, = 2.76 TeV =
T>10°k  [#]40-80%ALICE  FF:BFG2 . ‘;‘ - — Aexp(-p/T,) :
= -g." : [®] JETPHOX 1 2 -g." i T = ~304+11°% £ 40" MeV -
N [O10°F PDF:CT10, FF:BFG2 3 % |O. 1 (o] PHENIX -
Q nPDF: EPS09, FF: BFG2 7 _Q 0-20% Au-Au {5, = 0.2 TeV 7
2q>, 10? (all scaled by N, E 23 - — Aexp(-p /Teff) ]
- s . - T = 239 + 25%0 £ 7%° Mev
g 1 = 2107 ° 5
Nk E N E E
1071% = B ]
1025 - 102 E
- ] - [e] ]
107 E i K ]
- ] [e]
10 = 10°E Q . E
105k 4 : -
100k N 104 .
- 7 - | :
10_7? E - ; i
i | | ‘ | | ‘ : _5—I 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1
1 10 195 1 2 3 4 5
p. (GeV/c) P, (GeV/c)

B. Sahimueller (Wed. AM)

« 2.60 excess in low p; in 0-20% central
« T =304x11+40 MeV (30% larger than at RHIC)
v' Higher initial temperature and larger blue-shift by stronger radial flow
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Longitudinal Asymmetry  ALICE

R. Raniwala (Mon. PM)
(y—yo)z)

« Energy asymmetry between two ZDCs (gx/jyh _ Ve 2
v Asymmetry in the number of participants ANJdyN - Nexp(—357)
v" Shift of dN,/dn distributions (dN/dy)y | Yo

(dN/dy)l G)%
d;pc = (ZNA - ZNC)/(ZNA + ZNC) 2 a Apart = =(A-B)/(A+B) 2> y,=12In (A/B)

1’) 35000- — I — [ S ] — T I —r | — m 1.03 [rrrr[rrrrprrrr T | T T 17T | LB} | LI | LI | LI | LI | |_
S - T _g - Pb Pb \SN =2. 76 TeV : : ALICE Prellmlnary =
D o000l 00 VSw=276TeV  ALICE Preliminaryy & o F | 15:20% . ... Region2/Region3 c-000262+/:.00010
B - S - - ew(fen+onione : | ndIB55/14 |
£ ook £ _¥ OMk%e”ttra':?i 5 s (14 G 4 G 1) onm L
5 25000F- ... rack Centrality] ~51.01 IO N SRS AR S S %".,.@- ...... S _
: - o z r Py, a0 .
20000 15-20% 2 - S T e ; .
[ o 1 1 __ ........................ ............. ““ ‘‘‘‘‘‘ .?';."..'”““ .............. ....................... __
15000 - - L g ®T S Doy, .
C ] — e : : : g, -
- - 0_99 - ‘- [T e PO s PP s ."-'-‘E- ............... —
- . - e : : 0 : D Orig, -
10000~ - C e 15-2 0/) : T R <

X ] 0.98 = S ] ...Regnom/Reglons =0 00255+/ 000010
5000~ - - oo Reﬂected from n m— : : | 42Indi=20.7/14 .
: : 0-97 _I |- i |- i |- I |- I L Ll i |- i |- i |- I |- i Ll I_
9= el 5 4 3 2 -1 0 1 2 3 4 5
aZDC T]

« The change in dN/dn distribution has been measured
v' This is related to the shift in the rapidity of participant zone
v' Ratio is fitted by c,+c;n+c;n° (c; related to rapidity shift y,)
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Rapidity Shift <y,> ALICE

R. Raniwala (Mon. PM)

« Estimation of <y,>

v Ratio of dN/dn (y,=c,0,?) from data (dN/dy)>

~ 1 Yo
(dN/dy),

a2
Oy

v Ratio of dN/dn (y,=c;0,?) from MC simulations
v Glauber MC (<|y,|>

3= 0’1—""I""I'"'I""I'"'I""I""I""—
% 0.09 F Pb-Pb \s,,=2.76 TeV ALICE Preliminary 4 = KFirst results on \
Z 008+ (|¥,b Glauber . E estimates of rapidity
%_ 0.07 g—* Wy TEGMC . E shift in data
o 0.06 F e=EE = “ 4| ¢ Future prospects:
S 0.05F " 3 v' Use asymmetry as a
S oo0skE f } } } E Flassifier and study
o003k : $ 3 its effects on source
2 - | E size, flow and its
0.02 . o c,02: Data E fluctuations, F-B
0.01F m ¢.0% TGMC+Gauss(c,+b(y-y,)) 3 correlations, other
C ] ] -
0 4

ob e L L L \ globalobservables/
5 10 15 20 25 30 35 0
Centrality (%)
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Excess of Low p; J/vy ALICE

3 G. Martinez-Garci
/7] ALICE, Pb-Pb |/syy = 2.76 TeV - viartinez-tiarcid
6! 25<y<4 (Wed. AM)
ar —t— 0.3 =p_<1GeVlc, global syst == 15.1 % 8 - 25<y<4
. - . 2
3r —f— 1< p_<8GeV/c, global syst = + 11.5 % o 30f 2.8 < My, <34 GeVic
o C 70-90%
Common global syst = + 6.8 % @ 25F
S F
8 201~
=
T [
o 15— + +
1 — - +
0.8 % % 10
0.7F% C
0.6 5 —— OS dimuons (data)
050 L & - —— Coherent photo-produced J/1
’ 7\\\\ lllllllllllllllllllllllllll
0.4\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\l\\\ OO 02 04 06 0.8 1 12 14 16 _ 1.8
0 50 100 150 200 250 300 350 _ p, (GeVic)
(N ALICE, ArXiv:1509.08802

/- Strong excess of 0-0.3 GeV J/y in peripheral Pb-Pb collisions
vV Rap ~7 (2) for the 70-90% (50-70%) centrality
« Shape of STARLIGHT calculation in UPC in good qualitative agreement
S Photo-production of J/vy in peripheral Pb-Pb collisions

/
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Mass Difference of (anti-)Nuclei ALTCE

CERN Press Release Binding energy difference

Nature Physics (2015) - Ag, . =ZAm _ +(A—Z)Am . —Am

doi:10.1038/nphys3432 HESE dliErE o " AA
A&aq _

AHag _ [0.940.5(stat.) £ 1.4(syst.)] x 10~ = —0.04£0.05 (stat.) +0.12 (syst.)

Hd d
/ . . \ Alsteitie _ 11 51 0.9(stat.) + 1.0 10 APmeme _
. ngheSt precision Lo [—1. 9(stat.) £ 1.0(syst.)] x =0.24+0.16 (stat.) 0.18 (syst.)

Eye
measurements of g : o ALICE . %
mass difference in > . o—— °HeFie "= GPT prediction : 1=
the nuclei sector S by 4.3 &
< ' '
° — e . . . " . . . 3 3. . ° -8
Improvement by 1 2 —0.502 —0.|001 (I) O.(;O1 O.OIOQ He He E
orders of magnitude Am/izl)/(m/iz])
: al o 1
compared to earlier He i 4
measurements i — e A :
« Constraint on CPT : 5 14
symmetry violation 2k 43 H :
improved by a factor —&— DORGE5 d-d —.— 15
. i —‘6— MASG65 —91.— DEN71, KES99
2 for deuteron. First ; ;
measurement of Ae ) PR NP SN MUY N I RN U SRR SR A
for (anti-)3He -01 005 0 005 01 -1 -05 0 0.5 1
\\ A(m/lzl)AK AgAK

N. Sharma (Mon. AM) (m/izl), €p



ALICE Highlights from
p-Pb and pp collisions

Cold (+Hot?) Matter Effects
Collectivity
HF and strangeness vs. Event
multiplicities
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J/¥ and (25) Q,p,

 Inclisie . vE8) ALICE Preliminary
F p-Pb |s=5.02TeV, 2.03 <y__ <353
Pb(_._)\\ P
M

— CEM + EPS09 NLO (Vogt et al.)

- [ ELoss (Arleo et al.)

L e Jhy: EPS09 LO (Ferreiro)

[ —— J/y: EPS09 LO + comovers (Ferreiro) (2.03 < ycus <3.53)
[ —— y(2S): EPS09 LO + comovers (Ferreiro)

J/y: QGP+HRG (Du et al.)

y(2S): QGP+HRG (Du et al.)

- + Jy (arXiv:1506.08808) ¢ y(2S) -
L L L I L L L I L L L I L L L I L L L I L L L I L
0 2 4 6 8 10 12
(N

ALICE
M. Leoncino (Mon. AM)
Jhp: ALICE, arXiv:1506.08808

N T T I. I T T T I T +I- T I T I T T T I T T T I T
p Inolusive J, w(28) = ek ALICE Preliminary
F p-Pb {Sy=5.02 TeV, -4.46 <y__<-2.96

- CEM + EPS09 NLO (Vogt et al.) P (_.?\ Pb
- 4 ELoss (Arleo et al.) M

= Jhy: EPS09 LO (Ferreiro)
[ —— J/y: EPS09 LO + comovers (Ferreiro) (-4.46 < ycus < -2.96)

= y(2S): EPS09 LO + comovers (Ferreiro)

- Jiy: QGP+HRG (Du et al.)
7 y(2S): QGP+HRG (Du et al.)

E o J/y (arXiv:1506.08808) mw(2S)

11 ' 11 1 11 | 11 | 1 11 | -
0 2 4 6 8

v" Shadowing and E-Loss

\

/- Centrality based on ZNA (least biased estimator)
« J/y suppression at forward rapidity

« P(2S) is more suppressed at both rapidities
v' Shadowing and E-Loss only are not sufficient
v' Suppression by final state interactions

ALICE,
PRC 91, 064905, (2015)

/
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Suppression vs. Crossing time

ALICE

% 22 I I I I I I I I 1 || || 1 1
£ PHENIX d-Au |/, = 200 GeV ly__|<0.35 .
%b 2F'  PRL 111 202301(2013) ALIGE preliminary
< ~ p,-analysis (JHEP 06(2015)55) -Pb |s,= 5.02 TeV
@ 1.8 PY 2,03 < y, <353 P AR .
\;b 16} @ 446<y <296 Inclusive J/y, y(2S) —» u'n
— centrality-analysis .
TR 14f g 203<y <353 Pb-going
}.—.‘11 of. m 4.46<y  <-2.96
S F - ]
o p-going :
P e I s S . RN R -.
8 : []1 I
= 08 |
— o06f wal ﬁ
0.4 —> .
[ p Pb
[ Pb(—.T\) p N M
0.2f u (-4.46 < Yoys < -2.96)
0 L - (2.03 < ycps < 3.53) L , // I L L 1 1 1
4x10 10 2x10%  3x10%?

M. Leoncino
(Mon. AM)

(1. (fm/c)

 Estimation of ccbar crossing time using Glauber model t=<L> /B,y
« could be an indication of an effect related with break-up in the

nucleus (even if T, < Ty
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Forward Muon v, in p-Pb ALICE

E. Kryshen (Tue. PM)

fw. muon - midrapidity tracklet & f ALICE e | Data, Pb-going
correlation (high-low mult.) @ [ pPbisy=502Tev o Data p-going
ALICE 0.5 < pl. (GeV/c) < 1 CLL) 0.1 VOS: (0-20%)-(60-100%) 7. AMPT, Pb-going
P-Pb | s, =5.02 TeV Assoc. tracklets Y _ \ AMPT, p-going
VO0S: (0-20%)-(60-100%) :Ta
> 0.08

p-going

)
®
o
>
T r 11 1rrryJrrrJ o rriroT
1 l 1 1

5 1.80
= 1.79 \
21.78
>"1.77 , 0.04
0.02f
-5 -1 DQ 0_1111]111111111
ALICE 05<pt (GeVic)<1  ALICE, 0
V0a 0o ot 100% . "S50% ECKetS  arXiv:1506.08032
Pb-going : Double ridge up to An ~ 5 )

« Vv,(Pb-going)>v,(p-going) as expected in
AMPT and hydro
« Vv,at p;> 2 GeV/c (>60% is HF>w)
v v, (heavy flavour) > 0 (as is seen in Pb-Pb)
v Different composition of the parent

SN K distributions and their v, /
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ities In p-

HF and Event Activ Pb

Dvs Nch(|n|<1) in p Pb

ALICE

D0 vs Nch (2 8<n<5 1) |n P- Pb

o~ B ] ~ 7 RRRESE ]
Q 14 ALICE Prefiminary - o CALICE Prellmmary p Pb\ﬁsN 5.02TeV -
2 C p-Pb V =5.02 TeV ] 2 g Average D°,D*, D** meson, ly,|<0-5 ]
T 12 Average D°, D meson, |yab|<0 5 ] o -~ 1<p_< 2GeV/c .
) B +1<p <2GeV/c 7 P - = 2<p < 4 GeV/c .
NZ - +5<P <ggewc . N O + 4<p < 8GeV/c =
o 10 B PLABE Ay ] < - « 8<p.< 12GeVic F
<~ C —8<p_<12GeV/c 7] — - 12<9 24 GeV/ o
— N ——12<p <24 GeVic ] — g4 ™ Tes<p< evic .
8 ] o F .
Q. C ] o - ]
2 sE - 3> 3 oy
o T e s J. Wilkinson
Q I — I~ //"
= 4 ] N 2C % (Tue. AM)
N C ] ~ C Hs
o T & g ] - .
o — 11— . -
R e R o shown - 50 B‘n’;'"é‘ﬂzﬁ‘v';”/%”chojf‘nz?‘;“ht?wn .
. ‘*\ Il 1 Il Il Il Il 1 Il Il Il Il 1 Il Il Il Il 1 Il Il Il Il 1 Il Il Il Il - . j’\ Il 1 I 1 I 1 I 1 I 1 I ‘ Il I ‘ - \i
e 04f B fraction hypothesis: x 1/2 (2) at low (high) multiplicity = § 04F B fraction hypothesis: x 1/2 (2) at low (high) mU'“P“CIty =
z = S 0.2 —
; [e] 0:________,,,,,,,,,,,,,,,,,,,,,,,,,,:1:_,__.,...,...,........A...,..
3 T e = N I
2 oot E
@ ‘ ‘ m 04 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ —
m 4 5 6 0 05 1 15 2 25 3 35 4 45
dN_/dn / (chh/dn) Nyoa ! {N,,o0)

/"« Self-normalized yield vs. Multiplicity from two estimators
v Tracklets in SPD (|n|<1) and backword (Pb-going) multiplicity in VOA
(2.8<n<5.1)

v" Slight greater-than-linear increase with N, (|n[<1)

v

N

Linear increase in measured multiplicity with VOA estimator.
v' consistent with mid-rapidity result in measured multiplicity interval

J
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A/KO vs. prin pp, p-Pb, and Pb-Pb s

p-Pb, Pb-Pb: ALICE, PLB 728( 2014) 25-38

o w _|||||||||||||||||||||||||||||||||||||||||||__|IIII|IIII|IIII|IIIIIIII|IIII|IIII|IIII|II__|IIII|IIII|IIII|IIIIIIII|IIII|IIII|III||||_
¥ 21 ALICE Preliminary pp Vs =7 TeV - ALICE p-Pb |s,, = 5.02 TeV T ALICE Pb-Pb |s, =2.76 TeV ]
< [ Bo0-1%, (dN_/dn) = 21.3 T Ee-0-5%,(dN_/dn) = 45.1 I E=0-5%, (dN_/dn) = 1601.0
1'8;_ === 70-100%, (dN_/an)=2.3 | [==— 60-80%, (dN_/dn) = 9.8 1 = 80-90%, (N /) = 13.4
1.6 (VOM Multiplicity Classes) L (VOA Mult. Classes - Pb side) T ]
1.4 0-1% <dN_ /dn>=21.3 T 0-5% <dN_/dn>=45.1 + 0-5% <dN_,Ain>=1601
s of 70-100% <dN,,/dn>=2.3 1 60-80% <dN_ /dn>=9.8 I 80-90% <dNl, /dn>=13.4
I (VOM multiplicity class) 1 (VOM Multi. Classes — Pby '
1 1 side) I ]
0.8f- + T ]
;_¢_
0.6 — “ EI .
0.4¢ —— T . ’
0.2F === E’E$_
2r T s T
0_||||||||||||||||||||||||||||||||||||||||||1"IIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIII"I|||||||||||||||||||||||||||||||||||||||I|f
01 2 3 45 6 7 80 1 2 3 45 6 7 80 1 2 3 4 5 6 7 %
p_ (GeVic) L. Bianchi
(Tue. PM)

« The ratio depends on the event multiplicity
« Trend in pp is qualitatively similar as in p-Pb and Pb-Pb
« The magnitude is smaller in pp with respect to p-Pb and Pb-Pb
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A/J'C VS. chh/dT]

x107°

? [ I I T T TTT | I I T T TTT | I I T T TTT T _]
B — —— GSI-Heidelberg model - - = THERMUS V3.0 model -
. ; 50— Pb-Pb - T_,=156 MeV Pb-Pb - T_,=156 MeV ]
Z [ Pb-Pb 7
< L _ 1 _
i 49 P—Pb TRy . L np
“pp g ‘ 1IN
B ! g | L |_| “ U "W
B N N e € R FH- ]
30— i ]
L ] _
i
2 B /HV ALICE ]
0 El Preliminary p-Pb \s,,=5.02 TeV —
B VOA Mult. Evt. Classes (Pb-side) |
1 O__ MC productions - pp Vs=7TeV El pp (INEL) V=7 TeV __
— Pythia6-Perugia2011-NoCR E' Po-Pb ysyy=2.76 TeV -

B Pythia6-Perugia2011-WithCR [« | Preliminary pp ¥s=7 TeV i . _

B ——— Pythia8-Monash-WithCR I VOM Mult. Evt. Classes ] L. Bianchi

G | [ N A | | L1 11111 | L1111l | Tue PM

1 10 10? 10° LS. PO
<chh/dn>|n|< 0.5

« A/m ratio reaches Grand Canonical limit in Pb-Pb
« Similar multiplicity dependence in pp and p-Pb
v" Neither PYTHIAG6 nor 8 reproduce data in any of the tunes tested
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=/m and Q/n vs. dN_,,/dn

ALICE

THERMUS V3.0 model
Pb-Pb - T =155 MeV

ALICE

Preliminary p-Pb {s, = 5.02 TeV

VOA Mult. Evt. Classes (Pb-side)
[4]pp (INEL) Vs = 7 Tev

[=]Pb-Pb Vs =2.76 TeV

E] Preliminary pp Vs = 7 TeV
VOM Mult. Evt. Classes

==

[——]

[—= ]

— ]

| —

—]

O
III|III|III|III|III|II

x10° x10°
q_-\ : T T T T TTT | T T T T T TTT | T T T T TTT T : f\ T T T T TTT | T
$ 7 GSI-Heidelberg model THERMUS V3.0 model - & | GSl-Heidelberg model
' F T Pb-Pb-T,=156MeV ~ "~ Pb-Pb-T=155MeV 1+t 4= Pb-Pb - T, =156 MeV
~ — MC productions - pp Vs=7TeV
61— — —] B p pp
T[/T - P b P b H H ‘H H H 1 = —— Pythia6-Perugia2011-NoCR
: - —Hf | —— Pythia6-Perugia2011-WithCR
+ B —_ 7 | Yy [¢]
Q] p Pb E ﬁ EH H -------------- H -] I? 081~ ___ pytnias-Monash-itnCR
PPl . {a [ Pb—Pb
41— H E ] 0.6— p Pb E H
3 ALICE — - p p H H
C o Preliminary p-Pb {sy,=5.02 TeV ]| 0.4—
C VOA Mult. Evt. Classes (Pb-side) ] - 0 E
ol [*]pp (INEL) Vs = 900 GeV ] L
- 1
C MC productions - pp Vs=7TeV [+]pp (INEL) Vs = 7 TeV n B .
- —— Pythia6-Perugia2011-NoCR E Pb-Pb |5, =2.76 TeV — 0.2—
1= —— Pythia6-Perugia2011-WithCR O Preliminary pp {s =7 TeV ] B =
- —— Pythia8-Monash-WithCR VOM Mult. Evt. Classes . =
0 C 1 1 1 | I | | 1 1 1 | | | 1 1 1 | I | | 1 n 0 1 1 1 | I | | 1
1 10 10? 10° 1 10
N
<d ch/d 77>|n|< 0.5
L. Bianchi

(Tue. PM)

102 10°
<chh/d n)

Inl< 0.5

« Z=/n and Q/x reach Grand Canonical limit in Pb-Pb
« Similar multiplicity dependence in pp and p-Pb

v" Neither PYTHIAG6 nor 8 reproduce data in any of the tunes tested
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1.5

0.5

Canonical Suppression ALICE

h/cl/Th/m1eP L. Bianchi
T T T [ T l[ ] !!\‘IE!—\ —— (Tue. PM)
| ALICE Preliminary  |y|<0.5 1. S - S .
i %g:ﬂev p-PZ/XST"‘:s'ozTeV | é 1.4 ----- THERMUS v2.3 T=156 MeV ALICE Preliminary —
L [=]A oA Q |l E - Tbands: 146-166 MeV -
_ [=]E/n =/n | 2120 RR, =1 p=0 —
- [e]o/n Q/n . E - ]
- Sy 1 B
- 1ot -~ 41& r .
- 1= 08 .
- I - i
1 < F -
- [ 4 = 0.6 -
- ol b 1= , ]
i H {'ﬁ @ H H H A i 5 0.4 7 0 pp Vs =7TeV (1.1 x-shift) 0+ e Am
A D;ﬂ : FF& 5 e ® p-Pb Sy =502TeV (Prel. £,Q)0 +  E/n
(0 T oo U d = 02 ’
- H[ H = L * Pb-Pb W:Z.?G TeV Ox e O/ |
[ - 7 E 0 I”I IIIIII 1 1 1 1 IIIII 1 1 1 1 IIIII I_
- 1= 1 10 102 10°
B | Thermal model dN/dy(x* + )
— s i T=146-166MeV
AN_jd), o R=Re, y,=1, u=0
« Faster enhancement for @ > = > A and similar trends between pp
and p-Pb collisions
v' The effect is strangeness-related and not baryon-related
% Decrease is qualitatively described by canonical suppression P
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And More...
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High pile-up runs in pp@13 TeV
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ALICE in Run2

« ALICE Upgrade for Run2

Full TRD sectors
Dijet Calorimeter, PHOS

AD (for diffractive physics)
Trigger systems
New TPC gas mixture (Ar/CO,)

* pp at 13 TeV started since June in 2015.

— MB, High luminosity running with

rare triggers
(muon, SPD,
VO for HM)

Recorded minimum bias triggers, 10°

w
an
o

w
o
o

N
(o
o

- ALICE Performance, pp Vs = 13 TeV
— Minimum bias triggers: 359M

O | | | | | | | | | |
03 Jun 03 Jul 02 Aug

1 | 1 1
01 Sep

Integrated luminosity, pb’

—
—_ N

o
o)

(L

i

36

_ ALICE Performance, pp Vs = 13 TeV
" Dimuon triggers: L = 1.083 pb™”

L VO HM triggers: L =0.198 pb

[ SPD HM triggers: L = 0.007 pb™

/

PR R S T ol S ST N S S R !
03 Jun 03 Jul 02 Aug 01 Sep 01C
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New Results at 13 TeV

O L L L L L L
: [m] ALICE (INEL>0) --- EPOS LHC :
| [®] ALICE (INEL) -~ PYTHIA 8 (Monash-2013) |
| =52 CMS (INEL)  — PYTHIA 6 (Perugia-2011) |

8_ |

7 |

6_ |

5 _
B pp, Vs =13 TeV
O b b b b by T

-2 -1 0 1 2
n

« Measure multiplicity of
tracklets in SPD
« Charged particle yields vs. p;

=

\

A/

MC / Data

o
(3

1.5]

—
L

ALICE
ALICE, arXiv:1509.08734

l—“‘“-x.,,_ ALICE, pp, Vs = 13 TeV, INEL>0
- charged particles, Il <0.8
B = Data
_ ------ EPOS LHC |
- — — PYTHIA 8 (Monash-2013) e
e PYTHIA 6 (Perugia-2011)
r L A | L L ]

g T e R o
N
:_ [ ] Data, systematic uncertainties [ | Data, combined uncertainties

L L L MR | L L L MR |

1 10
P, (GeV/c)
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New Results at 13 TeV ALTCE

ALICE, arXiv:1509.08734

2.2r o
- ALICE, pp, Vs = 13 TeV, charged particles, Inl <0.8 g; 10 E-n_h" ALICE, pp, Vs =13 TeV, INEL>0
2F Data, (N*) = 6.7, (N_) = 9.4 (p, > 0.15 GeV/c) 3 | charged particles, Il < 0.8
18] ® 1= N <(N) =
- acc acc o acc .L 'J_I' 7 < -
1ab ™ (NG s NG <2ANZE) B "‘l'*‘*‘H' S_10-1k
o acc ' E
+ NG =2(NT o § -
1.4 E 10—2 =
o] E
1 2 5
i Q107 F
1 &
b L = 10%E
0.8F  hee e, NI 3 f
06: u - 1\_ 10—5 E_
C o © = Data
0-4:_ MC, selection on N, H*i“.;,;h;;__r__ 10°° §— ______ EPOS LHC |
0.2F EPOS LHC, (N) =100 ¢ A _F—= PYTHIA 8 (Monash-2013) L
of_ = PYTHIA® (Monash-2013) (N = 101 107 PYTHIA 6 (Perugia-2011)
r ST | L ST |
1 10 o 1.5¢ R
R [ e
4 N oo T
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« Ratios of p; distributions of 1 p
charged particles in three p. (GeV/c)
intervals of multiplicities
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ALICE Upgrade for Run3

camnccansoor
ALICE e G
Technical Design Report wor0,215-wiens ALICE

Upgrade of thg Upgrade of the
Inner Tracking System Time Projection Chamber echrical DesnREport

« Major ALICE detector/system upgrades
— Read out Pb-Pb MB collisions at 50kHz 3**

Muon Forward Tracker Upgrade of the
Readout & Trigger System

Al TCF

P. Riedler (Tue. PM)
C. Garabatos (Tue. PM)

Upgrade of the
L. Online - Offline computing system

N
(&)
o

« Unique Physics program with
x100 larger statistics

— Dileptons, Quarkonia, Heavy flavors,
Jets, heavy-nuclei (exotica)

Entries/20M

» Many activities are on-going. 0

C B o Jiy(— ee)+Kt v, |<0.8
50~ 0< pT(Bi) <2GeV/c

- ALICE Upgrade, Pb-Pb, \[s, = 5.5 TeV
FL.,=10nb", 0-10%

ALICE Simulation

A N P I IR T
49 5 51 52 53 54 55 56 57

M(eeK)(GeV/c?)
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Summary

Q  Significant number of results comes from Pb-
Pb collisions

o v' Collectivity and Correlations
5’ \' v" New measurements of PID v,,, deuteron v,, SC, ESE and
radial flow

v Hard Probes —
v Jetv,, Jet core shapes, HF energy loss

v Photons, Longitudinal asymmetry and dN/dn o
v' Low p; J/¢y enhancement and photo-production of J/y

l“~ « New exciting results for small system physics =

from pp and p-Pb collisions
v (2S) suppression, forward muon v, in p-Pb
v" Similarity in HF production and strangeness (canonical
-~ suppression) vs. event activities in pp and p-Pb

« ALICE Upgrade for Run2 and Run3

| v' Ready to provide more scientific results in Run2

A v' Many activities are being made for Run3 toward more
C— precision measurements

e —
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Thank you for your attention.

\\‘1 IL/
i1 List of ALICE Contributions
“ i 27 talks and 50 posters ,r A

- T IR
Correlatlons and Fluctuations =#“ Lo N I

= - Rashmi Raniwala: Longitudinal Asymmetry in Pb-Pb g Jets and High pT Hadrons
« Ludmila Malinina: Femtoscopy in Pb-Pb M + Leticia Cunqueiro Mendez: Jet structure in Pb-Pb

_ «  Evgeny Kryshen: F-C correlations in p-Pb « Redmer Alexander Bertens: Charged jet anisotropy
4« Panos Chrlstakoglou Balance function *  Astrid Morreale: High py photons and = in Pb-Pb

‘Quarkn0|a ., Collective Dynamics
«  Marco Leoncino: Psi(2S) in p-Pb Leg ° Ramona Lea: (anti-)deuteron in Pb-Pb
- Hugo Denis Antonio Pereira Da Costa: Charmonium % ”_ * Anthony Robert Timmins: Event shape engineering

in Pb-Pb * You Zhou: Correlations of flow harmonics
«  Gines Martinez-Garcia: Low pT J/psi in Pb-Pb « Naghmeh Mohammadi: Higher harmonics in Pb-Pb S
« Indranil Das: Upsilon productlon in ALICE o5 IS R WL RSN | G —
— o — — . Initial State Physics and Approach to Equilibrium
Open Heavy Flavors and Strangeness ' » Valentina Zaccolo: Multiplicity over wide rapidity in
« Alessandro De Falco: ¢ in p-Pb and Pb-Pb , k p-p

ST TR YL T A NERTEY. RN s w,‘ o8
\ Electromagnetic probes
>« Baldo Sahlmueller: Direct photons in Pb-Pb
 Patrick Simon Reichelt: Low mass dielectrons
A% A " "ENT A N U BN
Y M S, e ———" T S~ [ -, 1 Future Experimental Facilities, Upgrades,
4 QGP in small systems and Instrumentation

= « Antonio Ortiz Velasquez: Light flavors in p-Pb » Petra Riedler: ALICE ITS upgrade

i- Livio Bianchi: Strangeness production in p-p . Chl|0 Garabatos Cuadrado ALICE TPC upgrade

W‘?’ ——— omn: i it w—— e o

« Natasha Sharma: (anti-)(hyper-)nuclei and exotics
] * Andrea Dubla: Heavy flavors in Pb-Pb
~ * Jeremy Wilkinson: Heavy flavors in p-Pb

« Fabio Filippo Colamaria: Heavy flavors in pp and
correlations

ARHE



