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Introduction

Physics motivation

ALICE

ALICE is designed to study the physics of strongly interacting matter under

extremely high temperature and energy densities to investigate the properties of
the quark-gluon plasma

a a Pb-Pb

il % »' QGP study

';/: i?/' collected data at Vs = 2.76, 5.02 TeV

P Pb . .
a p-Pb (intermediate reference between pp and Pb-Pb)
o Initial state effects [shadowing/gluon saturation]
5 collected data at Vs = 5.02, 8.16 TeV
V

P P pp (benchmark for heavy-ion physics]

Particle production mechanisms at low [soft QCD] and
high (pQCD] transverse momentum
collected data at Vs = 0.9, 2.76, 5.02, 7, 8.16, 13 TeV
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Introduction

Physics motivation

ALICE

ALICE is designed to study the physics of strongly interacting matter under
extremely high temperature and energy densities to investigate the properties of
the quark-gluon plasma

Several phenomena (e.g. common {fB;) and T, in blast-wave fit to identified
spectral’l, mass ordering of v, in p—Pbrl] attributed to the presence of a QCD
medium in local thermodynamic equilibrium in the final state of a Pb—Pb collision
are also observed in pp and p—Pb collisions

Strangeness production in pp, p—Pb and Pb—Pb collisions
Collectivity
Baryon anomaly (A/K% ratio)
Hadrochemistry

Strangeness enhancement

[1] preliminary, Backup
[2] PLB 726 (2013) 164
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Introduction
(Multi-)Strange hadrons detection in ALICE

ALICE

KO - wn* (B.R. 69.2%)
A = pr (B.R. 63.9%)
= > An (B.R. 99.9%)
Q > AK (B.R. 67.8%)
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Introduction
(Multi-)Strange hadrons detection in ALICE

ALICE

= 0 I )
e (K°) / K S 2> N (BR 69.2 ﬁ))
R A pr (BR. 63.9%)
P~ = > Aw (B.R. 99.9%)
Q> AK (B.R. 67.8%)

Detectors used in this study:
TPC: Tracking, Vertexing, PID (d£/dx]
ITS: Tracking, Vertexing
VO: Trigger, Multiplicity/Centrality classes

ALICE performance
Pb-Pb s = 5.02 TeV

Pb-Pb

TPC dE/dx (arb. units)

(B

10
p/z (GeV/c)
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Introduction
(Multi-)Strange hadrons detection in ALICE

ALICE

= 0 I )

e (K°) / K S 2> N (BR 69.2 ﬁ))
A pr (BR. 63.9%)
P~ = > Aw (B.R. 99.9%)

S Q> AK (B.R. 67.8%)

Detectors used in this study:
TPC: Tracking, Vertexing, PID (d£/dx]
ITS: Tracking, Vertexing
VO: Trigger, Multiplicity/Centrality classes

2 EAUCEp-Pb [s,=502TeV ' | PRC 91 (2015) 064905
S r ¢ Data , |
.. L. —— NBD-Glauber fit 10
£10 E‘-..,,_N Npar X NBD (= 11.0, k = 0.44)
8 E *2tnan,, g 2
2 f e, z 2
0% ™~ , ,
Lﬁ 0 20 30 40
10
MR R R R |0 p
10° % 3 8. 8 S N =
Flo|lo| o S| T 0
C|© | < [s) ~— 0 o
C P SR B Y B P SRS RS S |
0 100 200 300 400 500

VOA (Pb-side) amplitude (arb. units)

ALI-PUB-100509
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Introduction
(Multi-)Strange hadrons detection in ALICE

ALICE

- K% - mn* (B.R. 69.2%)
A > pr (B.R. 63.9%)

—— Z > A (B.R. 99.9%)
E ()
2 Q > AK (B.R. 67.8%)
@
~ 0 ~ X0
§3o§ - PO-Pb (8, =5.02TeV % r Pb-Pb {5 =5.02 TeV ' '
g e ceve | st e e cevie Strange and multi-strange hadrons in ALICE are
§ E ALICE Prellmlnary; -O.5T<y<0.5 § [ ALICE Preliminary . -0.5T<y<0.5 . . )
S L KO s B A reconstructed via their weak decay topology:
g [ i E10- + . .
s . S 8 1 P charged tracks reconstructed in the tracking
ror - B J system (ITS + TPC)
i3 R T specific ionization (in the TPC) used to identify
0044 046 048 05 052 084 086 O 11 a4t iaz 143 14
M, (GeV/c) My (GeV/c?) dau g hters
Soo wcerameny 4z 18 [ aceremnn o ] particle candidates obtained by combining
[OR o, “TH:. 9:03500* oo (et ei .
° i gP“P"‘OTgOO/fzsz ‘10 PE-PO s~ 502 TeV reconstructed tracks and applying cuts on
8150[)» : "1.2<pT<1,4 eV/ic | © 400 18< T<2.8G8V/Cf . .
S B = AT geometry and kinematics
.gmoo} + j % soo . {JJ: jf E
3 I . 13 ool ity Bt gt ) .
® Pl JO T T T *uﬁﬂ et Yields extracted in different transverse momentum
[ it a? ‘-tftM . 1 100 I + 4 . A . .
E | e g bins via invariant mass analysis.
R T 7 ey
MAn' (GeV/CZ) * 6[8\/,AK, (GeV/CZ)
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Results I |

ALICE

D. Colella (INFN, Bari) PANIC 17 - Beijing (China) September 3, 2017 9



Results

Baryon-to-meson ratio

In central Pb-Pb collisions

p/mt, A/K® enhancement at intermediate py

| Pb-Pb\ s, =2.76 TeV
1.5 Centrality 0-10%

| Phys. Rev. Lett. 111 (2013) 22301
Phys. Rev. C 88 (2013) 044910 ¢

I Phys. Rev.C 91 (2015) 024609
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Baryon/Meson Ratio
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Results

Baryon-to-meson ratio

In central Pb-Pb collisions

p/mt, A/K® enhancement at intermediate py
Effect arising in the bulk and not from the jets

0

. Pb-Pb | s =2.76 TeV |
- Centrality 0-10% S

| Phys. Rev. Lett. 111 (2013) 22301 .
Phys. Rev. C 88 (2013) 044910 ¢
I Phys. Rev.C 91 (2015) 024609
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Results

Baryon-to-meson ratio

In central Pb-Pb collisions

Pb Pb

p/mt, A/K® enhancement at intermediate py

Effect arising in the bulk and not from the jets

Models = Effect consistent with a flow boost pushing particles from low to high p;
Hydro describes only the rise <2 GeV/c

Recombination reproduces the effect at intermediate p; but overestimates towards lower p;
EPOS (with flow) gives good description of data

Baryon/Meson Ratio

D. Colella [INFN, Bari)

| Pb-Pb | s, = 2.76 TeV 0 X’
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PRL 111 (2013) 222301

[ lvl<0.5 ALIGE: Pb-Pb at | 5,,,=2.76 TeV
3 o A/KS0-5%
-4 A/K} 60-80%
systematic uncertainty
Theory 0-5%

Hydro VISH2+1

__ Recombination
(Fries et al.)

¢ EPOS

10 12
p; (GeV/c)
Song, Phys. Lett. B 658 (2008) 279
Fries et al., Ann. Rev. Nucl. Part. Sci. 58 (2008) 177
Werner, Phys. Rev. Lett. 109 (2012) 102301
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Results

Baryon-to-meson ratio

In central Pb-Pb collisions

Pb Pb

p/mt, A/K® enhancement at intermediate py

Effect arising in the bulk and not from the jets

Models = Effect consistent with a flow boost pushing particles from low to high p;
Hydro describes only the rise <2 GeV/c

Recombination reproduces the effect at intermediate p; but overestimates towards lower p;
EPOS (with flow) gives good description of data

p/¢ independent of p; = Similar mass drives similar spectral shape

ALICE

Can be also explained by maodels with recombination [Phys.Rev. C 92 (2015) 0543904

D. Colella [INFN, Bari)
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ALICE: Pb-Pb at | 5,,=2.76 TeV
-+ AKS 0-5%
-4 A/K} 60-80%
systematic uncertainty
Theory 0-5%

e Hydro VISH2+1
= i __ Recombination
A (Fries et al.)

¢ EPOS
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Song, Phys. Lett. B 658 (2008) 279
Fries et al., Ann. Rev. Nucl. Part. Sci. 58 (2008) 177
Werner, Phys. Rev. Lett. 109 (2012) 102301
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Results

Baryon-to-meson ratio

ALICE

°w2.2 T T Trr| T T Trrr| L LU

N I I I Frrri LI I LI 1 I UL LI
X - ALICE Prellmmary pp s=7TeV T ALICE p-le YSnn = 5.02 TeV ! T ALICE Pb-Pb ﬁ =2.76 TeV ;
=~ - =—] VOM Class |, (dN_/dn) = 21.3 + = 0-5%, (dN_,/dn) = 45.1 + = 0-5%, (dN_ /dn) = 1601.0 E
< 1.8 == VOM Class X, (dN_/dn) = 2.3 F = 60-80%, (dN_/dn)=9.8 I = 60-80%, (dN /dn) = 55.5 .
; 65 (VOM Multiplicity Classes) (VOA Mult. Classes - Pb side) T ]
1.4F ¥ ¥ .
1.2f ¥ ¥ .
1t T T :
0.8f- T g
0.6F T '
0.4 + 3
0.2F T .

: 1 1

Across the three systems A/KY% evolves
with multiplicity in qualitatively similar way: depletion at low p;, enhancement at intermediate p;
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Results
Bar'yon-to-meson r'atio

ALICE

Om T T ||||||I T T |"|”I T T 'l"'ll T T llllll' T T lllllll T T lllllll T T T T lllllll T T lllllll T T ||||||I T T
E 1.6} E ALICE Preliminary pp Ys =7 TeV | pp: 2.50 < P, < 2.90 GeV/c 1 pp: 6.50 < p, < 8.00 GeV/c
< ; 4: E ALICE p-Pb ys,, = 5.02 TeV 1 p-Pb: 240< [ 3.20 GeV/c I p-Pb: 6.00< p.< 8.00 GeV/c
. @ ALICE Pb-Pb |5y, = 2.76 TeV T Pb-Pb: 2.40< p, < 3.00 GeV/c ﬁ% Pb-Pb: 6.50 < p.< 8.00 GeV/c

S T S Lol o

s

0.6} ¢ § 1 MH -
: % Oﬂgé I ﬂ} ¢
041 Low p; Ts Mid p; I"#" Highp,
. T T
10 10 10° 10 10? 10° 10 10° 10°
<chh/dn>|n|<0.5

Across the three systems A/KY% evolves
with multiplicity in qualitatively similar way: depletion at low p;, enhancement at intermediate p;
rather smoothly for given p; intervals

—> Points toward one common driving mechanism in all system
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Results

Pb

Strangeness enhancement

Historically among the first suggested probes
of Quark Gluon Plasma [Phys. Rev. Lett. 48,

1066 (1982)]

Measured at SPS, RHIC and LHC and found to:
iIncrease with strangeness content of the

particle

increase with collision centrality
decrease with increasing center-of-mass
energy (contrary to the initial expectation)

YleldePb/ <N

Pb

NA57: J. Phys. G 32, 427 (2008),

J. Phys. G 37, 045105 (2010}

STAR: Phys. Rev. C 77, 044908 (2008) n I_ I C E

Yzeldpp /2

be in agreement with grand-canonical
statistical-thermal model for central Pb-Pb

Q. [}
g. Pb-Pb at \ = 2.76 ToV 03 PLB 728 (2014) 216-227
S
g J— Q J—
T AQ+Q ie) AQ+Q A
Cqof mE Lo mE A LG
part “x =
s oA © oA A
z N g -
Z % } * “x _I é %
©
©
s z"
> ~
L a3 g A
[ o
g ¢ s 2 : @
1, i --------------------- . 1 [ - S - - - m e e .
NA57 Pb-Pb, p-Pb at 17.2 GeV
O[] /\ STAR Au-Au at 200 GeV
III| IIII| 1 1 IIIIII|
1 10 10° 1 10 10°
(N__) (N__)

part

llisi 2 PRL 106 (2011) 032301 z
e 1S
collisions K e ™ 8
i 6: { ¢‘¢ » ? - 3 @
& L ) 8
s the (\_..> scaling the right assumption? 24 E
part” = . . X | 0 Pb-Pb276TeVALICE 5Auw-Au 02TeV | X
Charged particle production does not scale linearly T o« ppNsD27ETeV g
. . . % % pp Inel 2.76 TeV 9 %
with (N, —> Look at ratio-to-pion vs <d/\_/dn el TR
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Results
Strangeness enhancement

ALICE

’I\ T III\Hl T IIII\I‘ T T IIHH‘
5 il : .
& ; MW@ b ¢ [D] [H] v [m] Hyperon to pion ratios in the three systems
% 10—1i @MW B m][m] ] Significant enhancement of strange to non-strange
2 i %w AA D) ] hadron production from (low multiplicity) pp to most
%‘ i» - central Pb—Pb collisions [classical Strangeness
g | &@ i i E b - Enhancement)
e [ ﬁig@iﬁ) EE (<6) | Smooth evolution from lower multiplicity pp and p-Pb
I iw 1 collisions to most central Pb—Pb collisions
Steeper slope with more strange content
B I <H> [H] EHU EHJ EHJEHJEIJ Almost saturated trend in most central Pb—Pb
10 : {HH Ua] o 16 ] collisions for all particles
i h ] Similar behavior for pp and p—Pb both in terms of
- %I H - values and trend with multiplicity
I ALICE
T @ pp. Vs=7TeV Nat. Phys. 13 (2017) 535-539 |
Q)  p-Pb, {5y, =5.02 TeV PLB 728 (2014) 25-38
|:| Preliminary Pb-Pb, s, = 5.02 TeV
1()_Sil III\Hl | IIII\I‘ | 1 IIHI\‘ Ii
10 102 0
(dN /dn)lm s
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Results 15 =
Strangeness enhancement - QCD inspired model

ALICE

T T TTTTT IIIII\I‘ T III\\H‘ T

g

& we OO0 [D]Eg[ﬂ] iy QCD inspired models fail to describe the data
510—1 . PYTHIAS8 (Color Reconnection) completely misses the

@ WW DDDODm EUJEH]HD behavior of the data

g . A+A (2) . DIPSY (Color Ropes) cannot simultaneously reproduce the
e i observed enhancement for all four strange hadrons

ie: 5 @@ [ﬁ] EHJ [H] I pop - EPOS LHC (Core-corona approach] only qualitatively

s T E@M E4E (x6) describes the trend

@]
+
fe)
x
py
RS
| | | 11 |

— PYTHIAS
DIPSY i
w EPOS LHG
' § ALICE
= S® pp.s=7TeV Nat Phys. 13 (2017) 535-539 |
$ O p-Pb, sy =502TeV PLB 728 (2014) 25-38
1 Preliminary Pb-Pb, s, = 5.02 TeV
10_3;IIII\H| | IIIII\I‘ | IIIHI\‘ Ii
10 10° 0°
(dN_/d ">m| s
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Results

Pb Pb p P p p
&

J
g

Strangeness enhancement - Multiplicity dependence

What is driving the increase with
increasing multiplicity?

The mass of the hadrons = No

D. Colella [INFN, Bari)

Eur. Phys. J.C 77 (2017) 389 /

— e e A |

ALICE

see talk
by E. Fragiacomo
Sun. 14:25

“Hot and dense matter

physics” session

+
lllfll L GSlI-Heidelberg model
m 0.6 T,-156 Mev -
= [ THERMUS W ALICE, p-Pb, | s, = 5.02 TeV:
") 0.5F Ta=198MeV [ ALICE, pp, 15 =7 TeV (INEL)
oF Y - p-Pb, DPMJET ]
) - ]
— 0.4 L pp, Pythia8 h
: ! » ]
0.3 % H i ]
0 ] 2 :_ --------- e
0.1
: PR T TR TR AN SR SN SO WU T TR TR TR TR N SR T S S | .ll 3
0 10 20 30 40" 10
dN /d
( ch nlab>| 0.5

Z(1530)° resonance:
same strangeness content as &
intermediate in mass between = and Q2

In p-Pb collisions, E°/ Z flat versus multiplicity
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Results

Pb p p
E

£
5|
2]

v

Strangeness enhancement - Multiplicity dependence

What is driving the increase with

increasing multiplicity?

The mass of the hadrons = No
A baryon/meson effect 2 No

D. Colella [INFN, Bari)
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ALICE

: ‘ ‘ N\atLleT Physics 13 [?D’I 7] 5|35—53‘9
- ALICE —— PYTHIA8 .
—® pp,Vs=7TeV e DIPSY 3
E ) p-Pb sy =5.02TeV EPOSLHC |
i _______ } o
T ——————— . E
S—reT Ty ;
- p/m (x2) 7
C 1 Lo | | ) LA
N /
<d ch d77>|77|< 0.5

Baryon-to-meson ratios (with same strangeness
content) but different masses:
no significant change with multiplicity

PANIC 17 - Beijing (China) September 3, 2017

20



Results

—

= N SIS

Strangeness enhancement - Multiplicity dependence

What is driving the increase with
increasing multiplicity?
The mass of the hadrons = No
A baryon/meson effect 2 No

Strangeness content = Yes

D. Colella [INFN, Bari)
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Results

Strangeness enhancement - Collision energy dependence

ALICE

New measurements in pp at 13 TeV can be used to disentangle multiplicity and energy
dependence of particle production

(dN,,/dn) increases by ~20% from 7 to 13 TeV

Ratios of spectra in minimum bias pp:

Hint for a blueshift of the A/K% maxima

0

o

ATK
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e L e e
07 m ALICE pp \s =7 TeV PRL 111 (2013) 222301
C e ALICE pp \s = 13 TeV (Preliminary) ’
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05— =
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0.4 P -
C L 2
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: I .
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i R
0.2 ]
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printegrated ratios in minimum bias pp:
Hint for increase of hyperon-to-pion ratio

o
o
o
o
o)

to-pion rati

0.004

Hyperon

0.002

I——— pp\s=09TeV
| —— pp\s=7TeV
——— pp \s =13 TeV (Preliminary)

| =Z/n $

ALICE

L Q/T (x5) 3 :
| Eur. Phys. J.C 71 (3), 1594 (2011)
I Phys. Lett. B 712 (2012) 308
L L L | 1
10° 10*
\s (GeV)
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(dN/dy)
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Results

Strangeness enhancement - Collision energy dependence

Pb Pb
f A
23] |

D. Colella [INFN, Bari)
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ALICE

Yields of (multi-Jstrange
particles measured in pp 13
TeV as a function of
multiplicity lie on the same

trend as the 7 TeV data
Inclusive (INEL>0) yields at
different energies follow the
same trend

The event activity drives
particle production,
irrespective of the collision
energy
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Results

Strangeness enhancement - Collision energy dependence
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ALICE

Yields of (multi-Jstrange
particles measured in pp 13
TeV as a function of
multiplicity lie on the same
trend as the 7 TeV data
Inclusive (INEL>0) yields at

different energies follow the
same trend

The event activity drives
particle production,
irrespective of the collision
energy

Models
EPOS reproduces only
qualitatively the trend with
multiplicity
PYTHIA fails in describing
(multi-)strange baryon
production = Some tuning
needed from the models side
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Strangeness enhancement - Statistical hadronization picture
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ALICE

SHM gives a good description in central Pb—Pb
collisions, with some caveats: p/xt (prediction too
high), E/rt (prediction too low)

The model can be extended to lower multiplicities
implementing strangeness canonical suppression
Data are a "beautiful demonstration of approach to
grand-canonical platead” (P.B.M. at SAM17/),
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Conclusions and outlook

Baryon-to-meson ratio Pb—Pb like behavior observed in pp and p-Pb collisions

ALICE

—> example of potential collective phenomena in small systems (“kinetic equilibrium”)

Enhancement of strange hadron production observed towards high multiplicity pp events
—> example of collective behavior observed in small system (“chemical equilibrium”)

Relative production of strange particle is driven by event activity [(not by collision energy]

Statistical thermal model gives a good description of the hadronic abundances with few

caveats (p/m and E/n)

—> significance of these differences to be precisely quantified in future

ch >\17 |<0.5
[4))
=}

<N raw
5

Next interesting question: what happen in 30

very high multiplicity pp events? ALICE is
already working on it...

20
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Backup

Topological cuts in Pb-Pb and pp analysis

DCA between
V0 daughters

IP V0 negative
daughter to

primary vertex

IP VO positive
daughter to
primary vertex
Miminum
radius of P
Cascadle fiducial IP VO to primary
volume T Prim. Vtx ’ Vix
e ’
Cascade Pointing
VO Vix / gle .
0, VO Vix
oy
Miminum

radius of V0

fiducial volume
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Backup

Centrality/Multiplicity determination

The centrality/multiplicity classes requires the following steps:
the VO amplitude distribution is fitted with Glauber MC
absolute scale is defined, through the definition of
anchor point, as the amplitude of the VO equivalent to
90% of hadronic cross-section
data are divided into several percentiles selecting on
signal amplitude measured in the VO

y r

VO amplitude distribution

. . : The VO detector is composed of a pair of
Pb—Pb and pp: sum of amplitudes in the two VO forward scintillator hodoscopes placed at

scintillators, VO-AS&VO-C (“VOM”) 2.8 <1 <5.1(vo-A) and -3.7 < <-1.7 [VOC)
p-Pb: amplitude by VO-A [placed on the outgoing Pb side]

(dN_,/dn) is measured in [n| < 0.5 to avoid “auto-biases” in

PRC 88 (2013) 044909
multiplicity determination S E AUCEPb-Pbat s,,=276TeV _ ,}
S + Data
£10°% = —— NBD-Glauber fit
§ Pucx PN+ (OHON T
UJ10_4 \ f=0.801,1=29.3,k=1.6
Colliding system
Centrality/Multiplicity class R
(Po—Pb,/p—Pb/pp) Pb—Pb p—Pb PP 10°H ' 5
(Vs = 2.76 Tev) (Vs = 5.02 TeV) [s=7TeV) C 3
0-5%,/0-5%,/0-0.95% 1601+60 45+ 01.3+0.6 008 18 8 g 2 E
o o o v ]
n N - n -
3.90x0.1 1078l e b b b
70-80%,/60-80%/48-68% 35+2 9.8+x0.2 0 5000 10000 15000 20000
4 VZERO amplitude (a.u.)
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Backup

Charged particle production vs energy

In pp at 13 TeV (dN_/dn) increases with
V s following a power law, along the trend
from lower center of mass energies

- About 20% increase from 7 to 13 TeV

(dN_/dn)

lllllIIllllllI|IIII|IIII‘IIII'I\\I'IIII'IIIY
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ALICE

In Pb-Pb at 5.02 TeV (dN,/dn) /(N> increases with v s
following a steeper power law than pp collisions

- About 20% increase in 0-5% from 2.76 TeV to 5.02 TeV
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Backup

Compare strangeness production in hadron gas and QGP

In the Rafelski-Muller argumentations there are two considerations:

Production mechanisms:

In hadron gas (HG) scenario strange hadron are prouced trough direct [N+N—N+ A +K] or indirect reactions.
In QGP scenario basic strange (anti-Jquarks production process is the fusion of two gluons.

=» Should be much easier to generate strangeness once a plasma state has been formed.

QGP

g

”|

s

Q(ss)=200 MeV

o]

g )

The

ALICE

_ _ HG
Direct production:

m+ 1 — 1+ 11 + strange hadron + antiparticle

Q&) = 2642 MeV and Q2] = 3344 MeV
Indirect production:

Nr+N—=K+ A
2lm+ N\ > K+Z andm+=z = K+Q
Q(Z) = 1100 MeV and Q(€2]) = 1810MeV

equilibration time of partonic reactions, expecially due to the gluon fusion process, is much

shorter than the one for the hadronic reactions. The difference is especially large, if rare multi-
strange (anti-Jbaryons are considered (*4 T ggp = 10 fm; 4 T |,z = 30 fm).

=» Would be very difficult to produce multi-stange particle in large abundances in a hadron

resonance gas, while the presence of a QGP would be reflected in much higher production
rates of these particles.
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Backup

Baryon-to-meson ratio - Quantitative comparison

PRL 111 (2013) 222301

LT TT LI LI 1T T LT TT L L LI
E_ ALICE, p-Pb, s =5.02 TeV _F_ ALICE, Pb-Pb, {5, = 2.76 TeV 3
EVOA Multiplicity Classes (Pb-side) 3¢ 3
W==L=2 ¥ E
E = 60-80% == E
3 + =l
- & C 3
- L S - —
= . e ol =0

11 1 l 11 1 l 11 1 l 11 1 = 11 1 l 11 1 l 11 1 11 1
0 2 4 6 6 2 4 6

(00]

p; (GeV/c)

AJKO ratio vs multiplicity
For a higher <dN,/dn», we see:
Increase at mid- to high p;

Corresponding de

pletion at low p;

Qualitatively same behavior as Pb-Pb
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Quantitative comparison
Fitting the ratio of the p; integrated yields with a
power law:

AIK% = A x (dN_,/dn)B
Values for B parameter as a function of p;
compatible between Pb—Pb and p—Pb collisions
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Backup

Blast-wave fit study

ALIC
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Bolpzmgpn Gibbs Blast Wave mod_el | = g . SN %\%&xx ]
A simplified hydrodynamic model with 3 free fit parameters: ~ 0.16]- R -
- Ty = kinetic freeze-out temperature 014 W R E
- B transverse radial flow velocity 0.12F- %% E
- n: velocity profile T % % ]
0.1 —

R : - Global Blast-Wave fit to % ]

1N / - (PT Slnhp) Ki ('"Tcoshp> 0.08- ™ (0.5-1 GeV/c) , K (0.2-1.5 GeVic) , p (0.3-3.0 GeV/c) =

prdpr Jo A T‘f" Tiin 0 06:— e ALICE Preliminary, pp, \s =7 TeV E

SR e RSO UOL" a ALICE, p-Pb, 15 = 5.02 TeV ]

BT —transverse velocity 0 04—_ + ALICE, Pb-Pb, M -2.76 TeV E

"7 'L« ALICE Preliminary, Pb-Pb, |[syy = 5.02 TeV ]

Simultaneous fit to the w, K, p spectra: 03 04 05 06

- in Pb-Pb increase of {fB;) with centrality
-(Pp at 5.02 TeV is (1.78 0.9)% larger than at 2.76 TeV

0.22 T T T T T T T T

; r ]
in central Pb—Pb 8 o2 :_] 3
g 018 | 3
= 0.16f _;}—__ 3
In pp and p-Pb, similar evolution of the parameters towards 3 +7 E
. . - 0.12:— _+_¢. 5_—}: _:
hlgh mU|tIp|ICIty 0'1;_ o Standard Fit Range +%$§- _;
0.08F ¢ High p_ Fit Range =

. - . . . . 0063— u Lowp Fit Range (b)
At Slmllar mUItIpIICIty, <ﬁT> |S Iarger‘ for Sma"er‘ SyStemS 0.25 03 035 04 045 05 055 06 065 07

B

CAVEAT: sensitivity to fit range and the set of
particles included in the fit

D. Colella (INFN, Bari) PANIC '17 - Beijing (China) September 3, 2017

Oozowl||||||1||||||||||||||||||||||||||_

0.7
B

m

Yo

up/” NP)

G0 >l

VI



