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Three collision systems compared

Pb-Pb 5.02 TeV

Pb-Pb collisions 2015

- Particle production mechanisms
- Strangeness enhancement

- In-medium energy loss

- Properties of the hadronic phase

p-Pb collisions .
: : i A comprehensive set of measurements
- Disentangle final from initial-state effects ) e : : :
of identified particles production with

L2 " ‘
Collectivity in small systems? o—> fb_%\ ALICE in all collision systems, including

ni, Ki, KOS! p5 A, E,

pp collisions P, K*°, o, SkE =*0

- No deconfinement expected ...plus light nuclei and exotica

- No collectivity expected (anti)d, (anti)°H,

- Reference for “larger” system p p (anti)®*He, (anti)*He, (anti)3, H
o— «—o
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Three collision systems compared

Pb-Pb /sy = 2.76, 5.02 TeV PbH-Pb 5.02 TeV

p-Pb s\y = 5.02 TeV 2015

pp  s=0.9,2.76,5.02, 8,13 TeV
Js =7 TeV (multip. dep.)
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P o A comprehensive set of measurements
/:‘X‘-“’ ] of identified particles production with
= oo ALICE in all collision systems, including

b

/ V | ™, Kis KOS! P A, E!
ALICE Preliminary *0 *+ k0

/ pp Vs =7 TeV p’K !¢a2 y —

/ 0-Pb Sy = 5.02 TeV ...plus light nuclei and exotica

1072
[ Pb-Pb Sy = 2.76 TeV 1 (anti)d, (anti)3H,
; . .....;|0 . 1(l)z . 1(!)3 ST (anti)®He, (anti)*He, (anti)®, H
<(:INch/dT]>|17| <0.5
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A Large lon Collider Experiment at the LHC

Forward detectors
Multiplicity, centrality,
trigger and timing
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A Large lon Collider Experiment at the LHC

Inner Tracking System
Vertexing and tracking
down to very low py
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ALICE, PRL 106 (2011) 032301

. ALICE, PRC 88 (2013) 044909
Event Classes N Pb'Pb ALICE, PRC 91 (2015) 064905
Event multiplicity/centrality classes are T - L
defined based on the amplitude measured in T

the VO scintillators, placed at i 20C (2= 21126 m)
2.8 <n<5.1(VOA)and -3.7 <n < -1.7 (VOC)

<dN,/dn> is measured in |n|<0.5
—> avoid “auto-biases” in multiplicity
determination

U

|| VZERO-A ! VZERO-C

In Pb-Pb the Glauber model is used to relate
the VOA&VOC (“VOM”) amplitude* distribution

o 2 FALCEPb-Pbat|sy=276TeV _ ,p j
to the geometry of the collision S ,[ + Data 5 f
o107 F —— NBD-Glauber fit i ]
= P xIf Npart +(1-ON_] ik | . Bleamace
0-5%: <dN,,/dn>, 05 = 1601 = 60 Lyq4 N f=080, u=293,k= 16 12| 2 g
<Npart> = 328.8 + 3.1 '-%) '—l T 0 500 1000 |

10°

5 )

70-80%: <dN,/dn>, o5 =35 £ 2

ol B2l g 5| B | g
<N,.+>=15.8 0.6 22| 3| 2 oy = B
0| < (5} N - 0 o
10-70 111 I | I Iolol0 111 I 1 IOOIOIOI 1 I 111 I 1 ololol 11 1 I 1 I2I00|0Iol 1
. . o : 5 1 15
(*alternatively, multiplicity of spectators in the Zero Degree VZERO amplitude (arb. units)
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Event classes in Pb-Pb, p-Pb and pp

ALICE, PRL 106 (2011) 032301
ALICE, PRC 88 (2013) 044909
ALICE, PRC 91 (2015) 064905

Event multiplicity/centrality classes are
defined based on the amplitude measured in
the VO scintillators, placed at
2.8<n<5.1(\0A) and -3.7 <n < -1.7 (VOC)

<dN,/dn> is measured in |n|<0.5
—> avoid “auto-biases” in multiplicity
determination

In Pb-Pb the Glauber model is used to relate
the VOA&VOC (“VOM”) amplitude* distribution
to the geometry of the collision

0-5%: <dNgy/dn>;05 = 1601 = 60
<N,,.> = 328.8 + 3.1

70-80%: <dN,/dn>, o5 =35 £ 2
<N,.+>=15.8 £ 0.6
(*alternatively, multiplicity of spectators in the Zero Degree

Calorimeters or number of tracks in the Silicon Pixel
Detector or the Time Projection Chamber)

ZDC (z = +112.6 m)
ZEM (z = 7.35 m)

<€ -
z
e

1l vzero-a ! VZERO-C

In p-Pb collisions, VOA (Pb side) is used:
0-5%: <dN,,/dn>, 05 =45 = 1
60-80%: <dN,,/dn>, o5 = 9.8 + 0.2

In pp collisions, VOA&VOC (“VOM”) us used:
0-0.95%: <dN,/dn>, 5 =21.3 £ 0.6
48-68%: <dN. /dn>, o5 = 3.90 + 0.14
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A Large lon Collider Experiment at the LHC

ALICE Central Barrel
B=0.5T, |n|<0.9
21 tracking and PID

(Strip ) ("Drift ) (Pixel )

TRACKING
40 CHAMBERS

"‘ = Detector Acceptance
e c MUON SPD layer 1. PMD
~116m from P, I FILTER 7_
N ! = C SPD layer 2
6F e o I Ao
- L. r
C Sbb FMD
: | 5: FMB SSP- ! FMD
= - TPC full ll
AR ZbC a- VO TPC red. Vot
| \~7116mfroml.P. E TRD
- 3¢ T0 TOF_ T0
. of PHOS* _|_|
- JJ—' EMCal* H
1N T zp* HMPID* ZEM*..ZP*... - ZN
b ACORDE* =

% & 6 4 2 0 2 4 6 8 10

DIPOLE
MAGNET n

, , ~ essoverview | 28th June 2016 | 8




Particle identification
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Identification of light flavour hadrons and light (anti-)nuclei via
practically all known PID techniques in 0.1 GeV/c < p; < 20 GeV/c
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Vie) p (GeV/c) 30
A, = dE/dx - (dE/dx )_(arb. units)
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10 07 E Pb-Pb 2.76 TeV

TPC PID (dE/dx, relativistic rise)
statistical PID via multi-Gaussian fits

Decay topology
secondary vertex reconstruction +
invariant mass analysis

ITs, ITs,



ALICE, PRC 88 (2013) 044910

n,K,p in Pb-Pb, pp at Jsyy = 2.76 TeV

) *N/dlp_dy [(GeV/c)?

(1/21tpT

10/

ALICE |s,,=2.76 TeV
—— 0-5% Pb-Pb (x32)
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T
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Phys. Rev. C 93 (2016) 034913
(High-p; m,K,p and R,,)

Low p; (p; < 3 GeV/c)
—> Study collective phenomena
(radial flow)

Mid-p; (3 < p; < 8-10 GeV/c)
- Study fragmentation vs
recombination

High p; (p; > 8-10 GeV/c):

- Study jet quenching and energy
loss nuclear via nuclear modification
factors
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ALICE, PRC 93 (2016) 034913

Nuclear modification of spectra

2_"'I'"l'"I"‘I"'I"'I"'I"'I"'I"'I"'I"'_
& .o ALICE |5 =2.76 TeV cent. 0-5%, | y | < 0.5
1.8f _ .
ok $h <08 [£o (prel) R .(p.)= d* N ./ dndp,
~ S LKt B XA\F’T/) — 2
1.4f HE.HL K Lpp o fb_% (T.\)d" oy | dndp,
12; T+ E (prel.) cent. 0-10% |§&=2-22
it Ho + Q' (prel)cent 0-10%

At high-p; (>8-10 GeV/c):

o - L] « strong flavour-independent suppression
0 2 4 6 8 10 12 14 16 18 20 22 24 ) :
p_ (GeV/c) in central Pb-Pb with respect to pp
s 3 i :
a r T ° -
& F aT 05y <0 ey <0 e <20GVe no suppression observed in p-Pb for 11,K,p
> 5—_ 00 +Q -05< Yous < 0 . K()+3K< ycms<0'3 for pT>2.0 GeV/c above 6-8 GeV/C
E mgm : 03572 Z0aor ol 5 26 Gevie _
of s 7 B et trn<a0GNe - In Pb-Pb, due to parton energy loss in the
- oy 0825 < 03107 py >30 GVl hot nuclear matter
1.5 T T -
B A I
- I + *
e .
- ALICE Prelimi — arXiv:1601.03658
T reliminary p Pb v
0.5 NSD, p-Pb | 5, =5.02 TeV [ (High-pr .K.p and Rypy)
C Uncertainties: stat. (bars), sys. (boxes) |
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ALICE, PLB 720 (2013) 52
ALICE, PLB 736 (2014) 196

Nuclear modification of spectra ALICE, PRC 93 (2016) 034513

ALICE \ s, = 2.76 TeV cent. 0-5%, | y | < 0.5 :
\ Snn ]

$h 5] <08 [0 (prel.) R .(p.)= d? N ./ dndp,

Bn’+n* K+ K [lo+p fb_% XANET 2

“E 4 T (prel.) cent. 0-10% 222 (T d o | dndp;
_ ....FE%..*...‘?...(R!?'.)_ES’:T‘.‘...9..1.9?(? _______

At intermediate-p; (3 < p; < 6 GeV/c):

v ] « Baryon/meson difference in central Pb-Pb
0 2 4 6 8 10 12 14 16 18 20 22 24
pr (GeVic) . | L
3 « Cronin peak in p-Pb collisions
f B + T
mo. C mE4E 05<yCMS 05<y <0 forpT<2.OGeV/c .
o B 040 D5<y, <0 03V <03lrp,>20GeVe -> presence of other final state effects or
C E5R : ANy dynamics (flow, recombination, ...)?
2__ T A?&g<yws<o for p. <3.0 GeV/c
~ -0.3< Yows < 0.3 for p, > 3.0 GeV/c
- R
1.5 =
B A I
L Il | i ¥
1= Ty e e e .
- ALICE Prelimi — arXiv:1601.03658
T reliminary p Pb v
0.5 NSD, p-Pb | 5, =5.02 TeV [ (High-pr .K.p and Rypy)
C Uncertainties: stat. (bars), sys. (boxes) |
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ALICE, PRL 111 (2013) 222301
ALICE, PRC 88 (2013) 044910

Baryon-to-meson ratio: A/ Kos, p/ n, p/ (I) ALICE, PRC 91 (2015) 024609

ow 22 L
X 5 - lyl<0.5 ALICE: Pb-Pb at | 5,,=2.76 TeV
2 : ; o o8 —+ AKE0-5%
18¢ ; %ﬁ'& ~- A/KY 60-80%
1.6 - ; systematic uncertainty
14 : Theory 0-5%
1.2 A 5 Hydro VISH2+1
1E [ ____ Recombination
n (Fries et al.)
0.8 . ¢ EPOS
0.6F e, .
0.4F . !
0.2 ;’}f x
0 e 1 1 Il l 1 1 1 l 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
0 2 4 6 10 12

B/M enhancement at intermediate p;

- Hydrodynamics describes only the rise
<2 GeV/c

- Recombination reproduces effect but
overestimates

- EPOS gives good description of the data
(with flow)
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ALICE, PRL 111 (2013) 222301
ALICE, PRC 88 (2013) 044910

Baryon-to-meson ratio: A/ Kos, p/ n, p/ (I) ALICE, PRC 91 (2015) 024609

Y - 1yI<05 ALICE: Pb-Pb at | 5,,=2.76 TeV 2 [ PoPb | Sy = 2.76 TeV A/KC
D - o 3 —+ A/KS 0-5% &:3 1.5 Centrality 0-10% NP S -
18¢ %ﬂ: - A/KS 60-80% c OV,
1.6 , , ¢
C ; systematic uncertainty o ° .
C : wn
14 ‘,-' Theory 0-5% P ’
1.2¢ | N Hydro VISH2+1 = - . .
—_ ! Recombination —~
1 ~ A — (Fries et‘lal.)I S o p/ T 1
0.8F ¢ EPOS ’ * * ]
- 0 e i * ****** * * ;
3 . m | ' '
0'4; ¢ ‘ 0.5r E\E L17 E**E o] B S
0.2F , — L ¢ WX / XO 1 ]
0 g 1 1 I | T B | I [ | I I L 1 I I | T I r ’. *** p q) ) T
0 2 4 6 8 10 12 L o . 1
p. (GeVic) I ALICE _
0 1 M 1 1 1 1 I | 1 1 Il | | Il 1 1 I 1 1 1 1 |
B/M h ] ] 0 1 2 3 4 5
enhancement at intermediate Pt pT (GGV/C)

- Hydrodynamics describes only the rise
<2 GeV/c

- Recombination reproduces effect but
overestimates

- EPOS gives good description of the data
(with flow)

p/d have similar mass

p/& ratio is flat in central Pb-Pb

- Mass determines the
spectral shapes (as in
hydrodynamics)
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ALICE, PRL 111 (2013) 222301
ALICE, PLB 728 (2014) 25-38

Baryon-to-meson ratio: A/K° vs multiplicity

(n 2 2 LN B B B ) T eI LI rrrrri 1 1 LI LI LI 1 T TTTT ]
¥ ALICE Prellmmary pp Vs=7 Tev I ALICE le ﬁ 5.02 TeV I ALICE Pb-Pb ﬁ 2.76 TeV ]
~ 2L —~ voMClass]|, (@N /dn) =213 T [ 0-5%, (dN_/dn) = 45.1 T == 0-5%, (dN_/dn) = 1601.0 E
< 1.8 == VoM Class X, @N_/dr)=23 I [—=—] 60-80%, (dN_/dn)=9.8 I == 60-80%, (dN_/dn) = 55.5 J

6 (VOM Multiplicity Classes) 1 (VOA Mult. Classes - Pb side) § 5
1. I T .
1.4 p p + P Pb 1 '

o— «—0 I o— — 1 ]
1.2 F 3 ]

1 T 1 ;
0.8 + T .
0.6 + + E
0.4 1 - -
0.2 + T E

c 1 1 :- 1 L1 111 I 1 1 1 L1 111 I L]

P, (GeV/c)

In pp, p-Pb and Pb-Pb collisions the B/M ratio as a function of multiplicity is
- qualitatively similar: depletion at low p;, enhancement at intermediate p;
- qQuantitatively different in the three systems
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ALICE, PRC 93 (2016) 034913
ALICE, PLB 728 (2014) 25-38

Baryon-to-meson ratio: p/n vs multiplicity ™ ice axreorossss

T 1 it I T T T LI B I B I 1
[ ALICE Preliminary pp Vs=7TeV ALICE p-Pb ys,, =5.02 TeV 1 ALICE Pb-Pb VSpn = 2.76 TeV ]
1- F=—] voM Class I, (dN_/dn) = 21.3 F—— 0-5%, (dN_ /dn) = 45.1 1 FE=— 0-5%, (dN_/dn) = 1601.0 _

F=—] voM Class X, (dN_/dn) =2.3
(VOM Multiplicity Classes)

==—] 60-80%, (dN_ /dn) =9.8
(VOA Mult. Classes - Pb side)

F==—] 60-80%, (dN_/dr) = 55.5

Y Y
o—> —0

(p+P)/ (@ + )

o
5
LI LA

P, (GeV/c)

In pp, p-Pb and Pb-Pb collisions the B/M ratio as a function of multiplicity is
- qualitatively similar: depletion at low p;, enhancement at intermediate p;
- qQuantitatively different in the three systems

R. Derradi,
Today 28/6, 16:43J
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E. Schnedermann et al., Phys. Rev. C48 (1993) 2462
ALICE, PRC 88 (2013) 044910

Blast-Wave model fit to T, K,p ALICE, PLB 728 (2014) 25-38

Simultaneous Blast-Wave model fit to — 02 Mu'T'p “C'va/celntra“tlv —_—
the 1, K, p spectra 3 . pp :
» Y O 0.18— -

:50 16 ® - §\%§XW@X -Pb

- In Pb-Pb: increase of radial flow with '145 Y “%p .
centrality 0-14¢ % N E
0.12F ® ! =

- : o ¥ E

- In pp and p-Pb, similar evolution of 0.1 N Pb-Pb "%
the parameters towards high 0.08" 7 (051 GeVic) , K (02-1.5 GeVic) . p (03-30 GeVie)
mUItI IICIt 0 06:— e ALICE Preliminary, pp, \s =7 TeV _I

p y e = ALICE, p-Pb, \s = 5.02 TeV _

0.04 + ALICE, Pb-Pb, \s = 2.76 TeV =

Covv v v v v b v v b v b v by by vy g 1T
00501 02 03 04 05 06 07

6

R. Derradi,
Today 28/6, 16:4ﬂ
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E. Schnedermann et al., Phys. Rev. C48 (1993) 2462
ALICE, PRC 88 (2013) 044910

Blast-Wave model fit to T, K,p ALICE, PLB 728 (2014) 25-38

: : Multiplicity / centralit N
Simultaneous Blast-Wave model fit to 02 ,,l,,,,llpllll\/,,,,lm,l\/,,,,1,,,|
> r ]
the mt, K, p spectra N o] .
rom S 0.18~ —
forel b \\%%R& Pb -
. . . ~ V.10 ]
- In Pb-Pb: increase of radial flow with I N “%p :
centrality ha: E
0.12F % % =
. : o % E
- In pp and p-Pb, similar evolution of 0.1F Pb-Pb "% -
. - Global Blast-Wave fit to ]
the parameters towards high 0.08~ 1 (0.5-1 GeV/c), K (0.2-1.5 GeV/c) , p (0.3-3.0 GeV/c) ]
mUItI IICIt 0 06:— o ALICE Preliminary, pp, \s =7 TeV _I
P y ""7F = ALICE, p-Pb, \s =5.02 TeV ]
0.04~ + ALICE, Pb-Pb, 1s = 2.76 TeV =
- Stronger <B;>for smaller systems 00203 A I I I B E
. . 01 02 03 04 05 06 07
at similar multiplicity B
< 0.2 |||||||||
> - ]
. Q  0.18F =
... but mind: © e = SN 3
- Sensitivity to fit range and the set of particles ~ b S AEYN 3
included in the fit o1 0 oo RS =
0.1F ) - S0y -
. . . - —e— ALICE, p-Pb, |5, = 5.02 TeV =
* Mechanisms such as color reconnection in 0.08¢ VO Mulipichy Classes (Pb-sice) E
. . s 0.06  —e— ALICE, Pb-Pb, |5y, = 2.76 TeV -
models of pp collisions can mimic the effects of E = PYTHIAS, 15 - 7 ToV (with Color Reconnection) 3
radlal ﬂOW 0'045_ —&— PYTHIAS8, \s = 7 TeV (without Color Reconnection) _E
003 3025 0.5 0.35 0.4 045 0.5 055 0.6 0.65 0.7

B
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The deuteron

B. Doenigus,
Thu 30/6, 09:20

New measurement of deuteron v, in comparison to
- Hydrodynamic (Blast-Wave) model from a simultaneous fit of 11,K,p spectra and v,
- simple coalescence model, from measured proton as 2v, (2P, )

Blast-wave model describes the d v,
Deuteron follows mass-scaling, simple coalescence model doesn’t work

§0.6:— Data Blast-Wave 10'20% §0'6:_ Data Blast-Wave 30'40%
- ont -7t - - omt *

%0_5:_ k¢ _gt  ALICE Preliminary éO.S:—
b “p+p  —p+p Pb-Pb | s =2.76 TeV ﬁ: -
(05' 0.4- «d+d —d+d 10-20% o 0.40
= b = f
0.3 0.3¢
0.2 0.2~

0.1~ 0.1 ALICE Preliminary

i P e N4 Pb-Pb | 5, = 2.76 TeV 30-40%

O o e b e by o'||||||||||||||||||||||

1 2 3 4 5 1 2 3 4 5
P, (GeV/c) P (GeV/c)
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ALICE, PRC 91 (2015) 024609

Resonances
K* resonance not described by the Blast-Wave g Centrality 2L2|g°é’ -
model (also in p-Pb, pp) % i
. On the right: Blast wave model from a fit to ,K,p in 0-20% S 10 -
Pb-Pb and normalization to thermal model prediction for = i
Rsn/K scaled to the measured K vyield %”l_
Better agreement for ¢ in Pb-Pb, p-Pb S
Suppression of K*9/K in central Pb-Pb 1H/mK®  ©0
consistent with re-scattering of the decay || —blast-wave expectations
products during the late hadronic phase s o ?'Pb-'Pb'\'s'NN' 76Ty
I 1.5F ]
Elé_ 1 _ """""" ”””” ””” % ””” _
Gos =l el (e :
IR S . .
g 0 05 1 15 2 25 3
P, (GeV/c)
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ALICE, PRC 91 (2015) 024609
A. G. Knospe et al., PRC 93 (2016) 014911

Resonances

¥0.5 [ T T T I T T T I T T T I T T T I T T T I T (I) T I T
o ALICE Preliminary KK o/K ]
K*0 resonance not described by the Blast-Wave ° pp 7 TeV (Prel.) =
. =045 p-Pb5.02TeV m o |
model (also in p-Pb, pp) = Pb-Pb2.76 TeV ®

. On the right: Blast wave model from a fit to 1,K,p in 0-20% I
Pb-Pb and normalization to thermal model prediction for 031
Rsn/K scaled to the measured K vyield [

Better agreement for ¢ in Pb-Pb, p-Pb 0.2f
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ALICE, PLB 728 (2014) 216-227
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Strangeness production in p-Pb
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ALICE, PLB 728 (2014) 216
Andronic et al, PLB 673 (2009) 142
Cleymans et al, PRC 74 (2006) 034903

Phys. Lett. B 759 (2016) 389-401
(E and Q in p-Pb)
In p-Pb collisions

=/1t reaches values seen in Pb-Pb

QQ/1t exhibits a strong rise (~2x) and
reaches 60-80% Pb-Pb
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ALICE, PLB 728 (2014) 216
Andronic et al, PLB 673 (2009) 142
Cleymans et al, PRC 74 (2006) 034903

Strangeness production in p-Pb
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C. Bierlich et al., PRD 92 (2015) 094010
T. Pierog et al., arXiv:1306.0121

New results in pp vs multiplicity
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New results in pp vs multiplicity

C. Bierlich et al., PRD 92 (2015) 094010
T. Pierog et al., arXiv:1306.0121
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ALICE, PLB 753 (2016) 319-329

Outlook: pp at s = 13 TeV

Recent measurements in pp at 13 TeV ALICE il
0.6 = pp\s=2.76TeV —+ i i
o s pp\s=7TeV N .“+ 1
<dN/dn>|, o5 increases by ~15% from * PP \s =13 TeV (Preliminary)
7to 13 TeV ()
3]
Identified hadron production: n“_‘
- shift of the maximum of p/mt ratio

towards higher p; with energy

- No significant evolution with energy
for K/t and integrated K*/K, ¢/K

©0.006

- hin.t for increasg of hypgron-to-pion ‘g - 1s-09 Tey ALICE
ratios in min. bias collisions S | © Ppis=13TeV (Preliminary)
20.004F _ H
. . £ @ i
- disentangle multiplicity and s $
energy dependence of spectral Ig -
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contribution
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Outlook: PID in Pb-Pb at 5.02 TeV
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Very promising PID performance in Run |l

Analysis shown
corresponding to ~3M
Pb-Pb events at s\ =

5.02 TeV, about 3% of the
recorded statistics
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Outlook: (multi)strange particles in Pb-Pb at 5.02 TeV
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Summary

ALICE measurements of identified particle

g [T r T 2 TR production in pp, p-Pb, Pb-Pb collisions have

e st Ren g evealed interesting and similar feat

3 _ g and similar features across
o i | ; 1 different systems

o E? ; T o o Collectivity in small systems? What origin
E 107 E  Kban - (radial flow, color reconnection, ...)?

Enhancement of strangeness production observed
towards high-multiplicity pp events at /s = 7 TeV

o not described by the currently available
QCD inspired MC generators

ALICE Preliminary
pp \s=7TeV

102 0P (5 5.02 TeV ] o What will happen at higher multiplicities
Pb-Pb {5y, = 2.76 TeV
- 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 L 111
1 10 102 10°
More details in the parallel talks...
(dN ch/ d77>|n| <05

...and yet more to come from the Run |l data!

D. Colella, A. Knospe, R. Derradi, B. Doenigus,
Today 28/6, 14:4ﬂ Today 28/6, 16=0U Today 28/6, 16:4m Thu. 30/6, omzﬂ
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Charged particles spectra in Pb-Pb, pp at 5.02 TeV
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Raa in Pb-Pb at 5.02 TeV

cr::E ALICE Preliminary Pb-Pb |  charged particles, | 7 | < 0.8
1 W 0-5% THs10% 1 New measurement of nuclear
0.8 filed symbols:|sy, =502 TeV 4 1 modification factor of inclusive

open symbols: \/ Sy =2.76 TeV

charged particles as a function of
centrality

- Improved systematics wrt
previous 2.76 TeV measurement

0.8F

0.65—
: - Rj, compatible with 2.76 TeV
- hotter/denser medium?
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Strange and multi-strange vs multiplicity
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Strangeness enhancement in Pb-Pb: ¢/n

Yleldl(Np art> relative to pp

-
o
o

—

Pb-Pb 2.76 TeV:
AQO

(@)

o & Pb-Pb 2.76 TeV

Ratios tont

o ¢ Au-Au 200 GeV
1 Lol L

10 102

(N

F. Bellini | SQM 2016 | ALICE strangeness overview | 28th June 2016 | 35

107 E

10

e napp7TeV

®+=4 Pb-Pb2.76 TeV
pp 900 GeV
0902 pp, Au-Au 200 GeV

oé¢m

10 1o2

(Npart>



Charged particle multiplicity in Pb-Pb, p-Pb

Definition of the event classes as fractions of the analyzed event sample and their
corresponding (dN.,/dn) within |n5,| < 0.5 (systematic uncertainties only, statisti-
cal uncertainties are negligible).

p_Pb Event class VOA range (arb. unit) (dNen/dn) |map! < 0.5
0-5% >227 45+1
5-10% 187-227 36.2+0.8
10-20% 142-187 30.5+0.7
20-40% 89-142 23.2+0.5
40-60% 52-89 16.1+0.4
60-80% 22-52 9.8+0.2
80-100% <22 44+0.1
TABLE L. dNg,/dn and (dNg,/dn)/((Npar)/2) values mea-
sured in |9 < 0.5 for nine centrality classes. The (Npy) ob-
tained with the Glauber model are given.
Centrality — dNg/dm (Npart)  (dNew/dm)/((Npan)/2)
Pb-Pb 0%—-5% 1601 =60 382.8 = 3.1 8403
5%-10% 1294 =49 329.7 += 4.6 7.9 0.3
10%-20% 966 =37 260.5 4.4 7.4 *+0.3
20%-30% 649 =23  186.4 = 3.9 7.0 0.3
30%-40% 426 =15 128.9*33 6.6 = 0.3
40%-50% 261 =9 85.0 = 2.6 6.1 =0.3
50%-60% 1496 528 2.0 57+03
60%-70% 76 =4 30,0+ 1.3 51 %03
70%—-80% 352 15.8 = 0.6 44 *+04
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Baryon-to-meson ratio: A/K°

ALICE, PRL 111 (2013) 222301

- Hydrodynamics describes only the rise
<2 GeV/c

- Recombination reproduces effect but
overestimates

- EPOS gives good description of the data
(with flow)
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B/M in jets significantly
lower than inclusive ratio

- baryon anomaly is not
a jet effect, but arises from
the bulk
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