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Charge dependent correlations (balance functions) %
ALICE

S. Bass, P. Danielewicz and S.Pratt , Phys. Rev. Lett. 85, (2000) 2689
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1
B(An’A(p)=7[C(+,-L- + C{'-,+} - C(+,+} - C{-,-J]

1 d 2N assoc,- S (+,-)

(+,-) =
Ntrig,+ dAI]dA(p f(’+,-;.
1 dNype s )
S = e Wl particle pair density normalised
" Ngp. dAndAg .l to the number of trigger particles
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Charge dependent correlations (balance functions) %
ALICE

1
B(AT],A(P)zj[C{-r,—;. + Ci4) = Cla9) ~ C:ﬁ-,-,l]

] dZNassoc,- S’:+’-:
(+,-) N.. dA'qu(p - f.;'+,—.'

g, +

] dZN same,(+,-)
7" Nyipe dAndA@

dzN mixed, (+,-)
dAndAg@

f{+,-,l=a

Detector acceptance and inefficiencies (mixed events
or from convolution of single particle distributions)
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Charge dependent correlations (balance functions) %
ALICE

Can be extended to any
conserved quantum number e.g.
baryon number, strangeness

] d 2N assoc,- S (+,-)
dATldA(p - f(’+,-;.

(4+,-) N

trig, +
¢ 1 A’ Nyame,+.-
"7 Nps dAndAg
A" Npived (4,
dAI]dA(p

“Balancing charges” éffecte-dA(fo‘cu-sed) by

f{+,-:| —&

% the collective motion of the system

%  when the particles are produced
(early vs delayed hadronization)

Detector acceptance and inefficiencies (mixed events
or from convolution of single particle distributions)

& Narrower balance functions if collectivity is .
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Nimef Previous results %%

ALICE

STAR Collaboration, Phys. Rev. Lett. 90, (2003) 172301

Au-Au Vsnn = 130 GeV

® Data
HIJING-GEANT

charged particles in n| < 1.3
Acceptance not corrected for

Weighted average:
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Nimef Previous results %

ALICE

STAR Collaboration, Phys. Rev. Lett. 90, (2003) 172301

Au-Au Vsnn = 130 GeV

Considered as the “smoking gun” of QGP creation

® Data
HIJING-GEANT

charged particles in n| < 1.3
Acceptance not corrected for

-

Weighted average:
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Nimef Previous results %

ALICE

STAR Collaboration, Phys. Rev. Lett. 90, (2003) 172301 NA49 Collaboration, Phys. Rev. Lett. 90, (2003) 172301

Au-Au Vsnn = 130 GeV

Pb-Pb Vsnn = 17.2 GeV

® DATA
HIJING
SHUFFLING

® Data
HIJING-GEANT

charged particles in n| < 1.3
Acceptance not corrected for

charged particles in 2.6 <n < 5.0
Acceptance not corrected for

i=1
Weighted average: (Ay)= -
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Nimef Previous results %

=~ > ALICE

€  Narrowing of the balance
Pb-Pb @ | S,y = 2.76 TeV function observed at SPS, RHIC
ALICE and LHC

HIJING

AMPT (String melting)

AMPT (String melting w/o rescattering)
AMPT (Default)

30

Results described well by
models incorporating collectivity
In heavy-ion collisions

40 60 80
Centrality percentile

charged particles in |n| < 0.8
Acceptance and efficiency corrected
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NiDef Motivation

ALICE

Effects in small systems that we are normally used to see in heavy ion collisions
(CMS Collaboration) JHEP 09, (2010) 091

(d) CMS N= 110, 1.0GeV/c< pT<3.OGeV,"'c

Near side ridge in pp
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NiDef Motivation

ALICE

Effects in small systems that we are normally used to see in heavy ion collisions
(CMS Collaboration) JHEP 09, (2010) 091 (CMS Collaboration) Phys. Lett. B718, (2013) 795
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Near side ridge in p-Pb
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Motivation

ALICE

CMS pPb \[s,, = 5.02 TeV. N;;"™ = 110

NN

1<p,.<3GeVic

<4 GeV/c
Jtrig

<2 GeV/c

T,assoc

p-Pb\s,, =5.02 TeV

[ \(0-20%) - (60-100%)

Double ridge in p-Pb
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Motivation

ALICE
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Jtrig
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T,assoc

p-Pb\s,, =5.02 TeV
(0-20%) - (60-100%)
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Motivation

Effects in small systems that we are normally used to see in heavy ion collisions
(CMS Collaboration) JHEP 09, (2010) 091 (CMS Collaboration) Phys. Lett. B718, (2013) 795 ALICE Collaboration: Phys. Lett. B719, (2013) 29

. . CMS pPb \[5,,, = 5.02 TeV. N™"™ > 110 b g < 4 GeV/e P-Pb | sy = 5.02 Tev
(d) CMS N= 110, 1.0GeV/c< pT<3.OGeV.n'c P \I NH irk Y < T,as:;c <2GeV/c (0-20%) - (60-100%)
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Near side gap: An<0.8
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Motivation

Effects in small systems that we are normally used to see in heavy ion collisions
(CMS Collaboration) JHEP 09, (2010) 091 (CMS Collaboration) Phys. Lett. B718, (2013) 795 ALICE Collaboration: Phys. Lett. B719, (2013) 29

CMS pr \I’?m - 502 TeV. Ni:line >110 n trig <4 GeV/c p-Pb\s,, =5.02 TeV
AN L <2GeV/c 77| \(0-20%) - (60-100%)

(d) CMS N = 110, 1.OGeV‘»"c<pT<3.0GeV.n"c

T,assoc

1<p. <3 GeVic
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ALICE Near side gap: An<0.8

p-Pb |5, = 5.02 TeV
(0-20%) - (60-100%)

mh AT

Do we see with
the balance
function similar
effects in small
systems as in
heavy-ions?

I 1 1 I 1 1
ATLAS p+Pb
[Sp=5.02 TeV
| L=1pb”

¢t
KRS I

TE; >80 GeV
2<IAnl<5

0.5<p.<4 GeV

-
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If yes, can we get
a handle on their
origin?
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Analysis details

ALICE

Pb-Pb Vsnn = 2.76 TeV

&

&

35M events
2010 + 2011 runs

Central + semi-central+
min. bias trigger
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Analysis details

ALICE

&

&

Pb-Pb Vsnn = 2.76 TeV

35M events
2010 + 2011 runs

Central + semi-central+
min. bias trigger

8

&

p-Pb Vsnn = 5.02 TeV

100M min. bias events

2013 run
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Analysis details

Pb-Pb Vsnn = 2.76 TeV

&

&

35M events
2010 + 2011 runs

Central + semi-central+
min. bias trigger

8

&

p-Pb Vsnn = 5.02 TeV

100M min. bias events

2013 run

8

e

&

pp Vs = 7 TeV

240M min. bias events

2010 run

Low pile-up
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Nimef Analysis details %

ALICE

Pb-Pb Vsnn = 2.76 TeV p-Pb Vsnn = 5.02 TeV pp Vs =7 TeV

& 35M events

€  100M min. bias events &  240M min. bias events
& 2010 + 2011 runs
& 2013 run € 2010 run
&  Central + semi-central+ 2 _
min. bias trigger ® Low pile-up

Multiplicity classes estimated using the VOA detector (direction of Pb-beam in p-Pb collisions)

Charged particles (corrected for pair acceptance and single particle efficiency/contamination)
In| <0.8

0.2<pr <15 GeV/c

W Low prregion: 0.2 < prassoc < Priig < 2.0 GeV/c
w  Intermediate pr reqgion: 2.0 < prassoc < 3.0 GeV/c, 3.0 < prtig < 4.0 GeV/c
w  High ptregion: 3.0 < prassoc < 8.0 GeV/c, 8.0 < prig < 15.0 GeV/c
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Balance functions in An-A@: low pr

ALICE

A
AN
"’érZ’h’O

MO
Lualo]

-

FALIGE Pb-Pb |5y = 2.76 TeV |

i
4/))
/Ilil’ \
'«.:‘:3‘:

AX)
\t:

o R

AN
YN
g 2:\\\3}\\ o>

&

A
“‘\\‘s\‘
AR
v R

22X WA
‘\‘3‘ \ 4‘
\\
"[ Y \J

Panos.Christakoglou@nikhef.nl



ef Balance functions in An-A@: low pr
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Balance functions in An-A@: low pr

ALICE Pb-Pb \s,, = 2.76 TeV ALICE p-Pb \s, = 5.02 TeV ALICE pp \s 7 TeV
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Projections in An and A@

ALICE

a) 0-5%

ALICE Pb-Pb \s,, = 2.76 TeV
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Projections in An and A@

ALICE

a) 0-5%

ALICE Pb-Pb \s,, = 2.76 TeV

02<p <p

T,assoc T,tri

" <2.0GeV/c

(b)
~+-0-5%

—=30-40%
—+70-80%
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ef Projections in An and A %

ALICE

ALICE Pb-Pb \s,, = 2.76 TeV
a) 0-5%

Project the near ALICE Pb-Pb s, = 2.76 TeV
side in An . 3 (@)
i i 8

8 s
! §
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i i
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EE!I""
H

0.2< Pr assoc < Priig < 2.0 Ge(\é/)c

—0-5%
—=30-40%
—+70-80%
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Nimef oan VS multiplicity class: low pr %

= ALICE

£ Pb-Pb |5, =2.76 TeV % "
< “ALICE

D Systematic uncertainties

\\\\\|||

\
\)
I \“““ IIIII““\““"""“‘\\ @

o]
mn HIJING

= AMPT

20 40 60 80
Multiplicity class (%)

&  Narrowing of the balance function with increasing multiplicity in Pb-Pb in An

%  Data not described by either AMPT or HIJING
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oan VS multiplicity class: low pr

Pb-Pb \ s, =2.76 TeV

e ALICE @)

D Systematic uncertainties

\\\\\|||

\
\)
I \“““ IIIII““\““"""“‘\\ @

o]
T mnHYING

= AMPT

20 40 60
Multiplicity class (%)

D Systematic uncertainties

= x|
x 3|

winTegny,,
T L n
UL o]

/@'\m/v

* wn DPMJET

= AMPT

20 40 60
Multiplicity class (%)

&  Narrowing of the balance function with increasing multiplicity in Pb-Pb in An
%  Data not described by either AMPT or HIJING
&  Narrowing of the balance function with increasing multiplicity in p-Pb in An

%  Data not described by either AMPT or DPMJET
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Nimef oan VS multiplicity class: low pr

Pb-Pb \ s, =2.76 TeV p-Pb \ s\ =5.02 TeV
a
e ALICE @ _ e ALICE (c)

D Systematic uncertainties D Systematic uncertainties

= a
\\\\\|||

\ &
l\“““ll W [ﬂ i
A ’ |||uuunuummumeh Wy,
IE /ll-\&v
(@]

mn HJING (@] mn DPMJET

PYTHIA 8
mn CR on
== CR off

— AMPT . — AMPT

40 60

20 40 60 80 20 40 60
Multiplicity class (%)

Multiplicity class (%) Multiplicity class (%)

&  Narrowing of the balance function with increasing multiplicity in Pb-Pb in An
%  Data not described by either AMPT or HIJING

&  Narrowing of the balance function with increasing multiplicity in p-Pb in An
%  Data not described by either AMPT or DPMJET

8 Narrowing of the balance function with increasing multiplicity in pp in An

%  Colour reconnection seems to be the ingredient in PYTHIAS that allows for the qualitative description
of the experimental trend = connection to MPIs
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Nimef Oae VS multiplicity class: low pr %

ALICE

£ Pb-Pb |5, =276 TeV §
“e ALICE @

D Systematic uncertainties

i
||||,,,,,,||||‘\\|||||||||||||||||||\\\“

@

mn HIJING

Hmnpmm

= AMPT

20 40 60 80
Multiplicity class (%)

&  Narrowing of the balance function with increasing multiplicity in Pb-Pb in Ag

%  Narrowing described by qualitatively by AMPT but not by HIJING = connection to radial flow
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Nimef Oae VS multiplicity class: low pr %

ALICE

Pb-Pb \ s, =2.76 TeV
e ALICE (a)
D Systematic uncertainties

\
e
T T LU LI 3

o

@ lIIIIIIIIIIIIIIIII|II|||Illlcl.lzlluwlllllllllll

@
= ]
" HIJING | wn DPMJET

— AMPT — AMPT

20 40 60 20 40 60 80
Multiplicity class (%) Multiplicity class (%)

&  Narrowing of the balance function with increasing multiplicity in Pb-Pb in A
%  Narrowing described by qualitatively by AMPT but not by HIJING = connection to radial flow
&  Narrowing of the balance function with increasing multiplicity in p-Pb in Ag

% Narrowing partially described by AMPT but not by DPMJET
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Oae VS multiplicity class: low pr

Pb-Pb \ s, =2.76 TeV p-Pb |\ s\ =5.02 TeV

e ALICE (a) e ALICE (©)

D Systematic uncertainties _ D Systematic uncertainties

\
e
,“""""““““.,,,,,""““um||||||||||u|u o

@
r,b lIIIIlIIII||IIIIII|II|I|IlI|||lllllwlllllllllll
=

S
e = g ° e "
/ PYTHIA 8
mn HIJING . mn DPMJET Y mn CR on

@
= AMPT — AMPT - CR off

20 40 60 80 5040 80 80 40 60 80

Multiplicity class (%) Multiplicity class (%) Multiplicity class (%)

&  Narrowing of the balance function with increasing multiplicity in Pb-Pb in A

%  Narrowing described by qualitatively by AMPT but not by HIJING = connection to radial flow
é Narrowing of the balance function with increasing multiplicity in p-Pb in Ag

%  Narrowing partially described by AMPT but not by DPMJET
&  Narrowing of the balance function with increasing multiplicity in pp in Ag

%  Colour reconnection seems to be the ingredient in PYTHIAS that allows for the qualitative description
of the experimental trend = connection to MPIs
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\ mef Oan VS multiplicity class vs pr

z o~

_ALICE Po-Pb |

® 02<p <Py < 2.0GeV/c (a)

T,assoc T,tri

B 20< P, <30<p, g < 4.0 GeV/c

,aSS0C

* 3.0< P pssoe < 80 <P, <15.0 GeV/c
0.8 D Systematic uncertainties

10 20 30 40 50 60 70 80
Multiplicity class (%)

&  Narrowing with increasing multiplicity = effect of the bulk
%  Width does not depend on multiplicity for higher values of pr

&  Balance functions get narrower with increasing pr for a given multiplicity
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)\ Eﬁef oan VS multiplicity class vs pr

ALICE Pb-Pb |5, = 2.76 TeV

® 02<p <Py < 2.0GeV/c (a)

T,assoc T,tri

B 20< P, <30<p, g < 4.0 GeV/c

,aSS0C

* 3.0 < ,DT 5500 <8.0< PT trig <15.0 GeV/c . ® 02< pT,assoc < 'OT,tri

B 20< Pr oo, <30 < P g < 4.0 GeV/c

. <2.0GeV/c

0.8 D Systematic uncertainties

* 3.0< P, <8.0< P g < 15.0 GeV/c

,aSS0C

<]
o 0.4 DSystematic uncertainties
E B g B op R,

* Kk ok Kk ok A Kk K

10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Multiplicity class (%) Multiplicity class (%)

€  Narrowing with increasing multiplicity = effect of the bulk

in both Pb-Pb
%  Width does not depend on multiplicity for higher values of pr and p-Pb

&  Balance functions get narrower with increasing pr for a given multiplicity
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)\ mef Oae VS multiplicity class vs pr

. ALICE Pb-Pb | s = 2.76 TeV |
o 0_ pT SSOC < meg < .0 eV | (b)

B 20< Proos < 3.0< P g < 4.0 GeV/c

* 3.0< Proeos < 8.0 < P g < 15.0 GeV/c
’ | @

0.8 D Systematic uncertainties @
¢ @
C 3

10 20 30 40 50 60 70 80
Multiplicity class (%)

&  Narrowing with increasing multiplicity = effect of the bulk
%  Width does not depend on multiplicity for higher values of pr

&  Balance functions get narrower with increasing pr for a given multiplicity
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Iﬂef Oae VS multiplicity class vs pr

ALICE Pb-Pb | s\, = 2.76 TeV
® 02<p <p . <2.0GeV/c (b)

T,assoc T,tri

B 20< Proos < 3.0< P g < 4.0 GeV/c

* 3.0< Proeos < 8.0 < P g < 15.0 GeV/c

0.8 D Systematic uncertainties @ ® ®02<p Tassoc P

@
¢ @ <3.0< P g < 4.0 GeV/c

. <2.0GeV/c

T,assoc

* 3.0< P assoe <80 <P <150 GeV/c

,aSS0oC

* ok ok K ok ok K ok

10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Multiplicity class (%) Multiplicity class (%)

€  Narrowing with increasing multiplicity = effect of the bulk
in both Pb-Pb

%  Width does not depend on multiplicity for higher values of pr and p-Pb and in
both An and Ag

&  Balance functions get narrower with increasing pr for a given multiplicity
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Nimef System comparison: oa, vs multiplicity vs pr %

ALICE

Low-pT interval

*
m. * ok * 4
—M-pp \s=7TeV
@ p-Pb\s,, =5.02TeV

~%— Pb-Pb \ s, =2.76 TeV
Intermed|a’[e-,oT interval * #(
|

T x> XX

High-pT interval

At intermediate and high pr in An:

%  pp similar to p-Pb at the same multiplicity

% no significant difference between the three
systems

%  Pb-Pb different than p-Pb at the same
multiplicity
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Nimef System comparison: oae Vs multiplicity vs pr %

ALICE

ALICE

1 Low-pT interval

e,

B pp\s=7TeV

©
S 0.6 ® p-Po\s, =502TeV

* Pb-Pb \ Sy = 2-76 TeV J(
Intermediate-p_ interval
Pr * ok ‘L‘L**L
"

i oty ©
0.2 High-p_interval
Y T

At intermediate and high pr in A@:

%  pp similar to p-Pb at the same multiplicity

% no significant difference between the three
systems

%  Pb-Pb different than p-Pb at the same
multiplicity
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Summary %

ALICE
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Summary

Pb-Pb | sy, = 2.76 TeV
e ALICE (a)

D Systematic uncertainties
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iy
"”"""““““""“,"“““\Illl|II|II|III|II||

mnHIJING

= AMPT

20 40 60 80
Multiplicity class (%)

Narrowing in Ag for heavy-

ion collisions, qualitatively
described by AMPT
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Summary

Pb-Pb | s, =2.76 TeV
e ALICE (@)
D Systematic uncertainties
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®

mnHIJING

= AMPT

20 40 60 80
Multiplicity class (%)

Pb-Pb | s, = 2.76 TeV @
a
e ALICE

E Systematic uncertainties
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T T \_ﬂ

o
T m HYING

0

= AMPT

20 40 60 80
Multiplicity class (%)

Narrowing in An for heavy-
ion collisions, can not be
described by either AMPT or
HIJING
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Summary

Pb-Pb \ s, =2.76 TeV
e ALICE (@)
D Systematic uncertainties
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20 40 60 80
Multiplicity class (%)

Pb-Pb | s, = 2.76 TeV

* ALICE @

E Systematic uncertainties
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= AMPT

40 60 80
Multiplicity class (%)

p-Pb \ sy, =5.02 TeV
e ALICE (©
D Systematic uncertainties

= x|
[z 3]

W,

Narrowing in An and A

I\
T
TN e

persists also in small systems

(@]
* mn DPMJET

= AMPT

20 40 60 80
Multiplicity class (%)
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Summary

Pb-Pb \ s, =2.76 TeV
e ALICE (@)
D Systematic uncertainties
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Multiplicity class (%)

Pb-Pb | s, = 2.76 TeV @
a
e ALICE

E Systematic uncertainties
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= AMPT

40 60 80
Multiplicity class (%)

p-Pb \ sy, =5.02 TeV

e ALICE (c)
pp \s=7TeV
e ALICE (e)

D Systematic uncertainties

= x|
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Systematic uncertainties
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Narrowing only in the low pr
region, balance functions
narrower with increasing pr

ALICE p-Pb | s, = 5.02 TeV
(a)

R 2
o © @ * & ©
® 02<p <p. . <20GeV/c

T,assoc T trig

B 20<p <3.0< Pr g < 4.0 GeV/c

T,assoc

* 30<p <8.0< Py < 15.0 GeV/e

T,assoc

<
o 0.4 \:ISystematic uncertainties

* Kk Kk ok ok x K ok

0 10 20 30 40 50 60 70 80
Multiplicity class (%)

ALICE Pb-Pb \ sy, =2.76 TeV
g <20 GeVie (a) ' pp \s=7TeV

<30<p, <40GeVc e ALICE )
8.0 15.0 GeV/c . -

08 <80 <Py < Systematic uncertainties
) l:l Systematic uncertainties

J L
° - !
— e | !
° |
of PYTHIA 8
N\

o mn CR on
= CR off

20 40 60

10 20 30 40 50 60 70 80 Multiplicity class (%)

Multiplicity class (%)

Panos.Christakoglou@nikhef.nl

Pb-Pb | s, =2.76 TeV
e ALICE (@)
D Systematic uncertainties

\\
anw
,,"""“““““".,,,,"“““mu|||||||||uuu

®

mnHIJING

= AMPT

20 40 60 80
Multiplicity class (%)

Pb-Pb | s, = 2.76 TeV

* ALICE @

E Systematic uncertainties

it

\
T T B]

o
T wnHING

= AMPT

40 60 80
Multiplicity class (%)

p-Pb \ sy, =5.02 TeV
e ALICE (©
D Systematic uncertainties

=
[« 3]

““‘L‘*‘]‘"""""l
Tl 17
i e

(@]
e mn DPMJET
— AMPT

20 40 60 80
Multiplicity class (%)

| 4



Low—pT interval

e, *
*
* %

-B-pp \s=7TeV
-@- p-Pb \San = 5.02 TeV

- Pb-Pb \ 5, =2.76 TeV
Intermediate-p_ interval
T * 4
* X
L I +‘
High-pT interval
o qume* S e

10 102
(N_) (nl<0.8)

ALICE p-Pb | s, = 5.02 TeV
(a)

000‘.“‘.”.’."

® 02<p <p. . <20GeV/c

T,assoc T trig

B 20<p <3.0< Pr g < 4.0 GeV/c

T,assoc

* 30<p <8.0< Py < 15.0 GeV/e

T,assoc

\:I Systematic uncertainties

* Kk ok ok ok A Kk ok

10 20 30 40 50 60 70 80
Multiplicity class (%)

ALICE Pb-Pb \ sy, =2.76 TeV

® 02<p  <p  <20GeV/c (a)
H 20< P aesoe <30 < Prig < 4.0 GeV/c
* 3.0< P1 assoc < 80 < Py < 15.0 GeVie

0.8 l:l Systematic uncertainties

10 20 30 40 50 60 70 80
Multiplicity class (%)

Panos.Christakoglou@nikhef.nl

pp \s=7TeV
e ALICE ()
D Systematic uncertainties

o
Il
d J \\m\\\u\\\\m
\

o
| ‘“‘“\\\\

[ ]
L ] ] !
!
° T““\\\\\““‘ PYTHIA 8
N\
R um CR on

= CR off

20 40 60 80
Multiplicity class (%)

Pb-Pb | s, =2.76 TeV
e ALICE (@)
D Systematic uncertainties

\
ny
,"“"m““““m,,,,"m“uuu|||||||||uuu

®

mnHIJING

= AMPT

20 40 60 80
Multiplicity class (%)

Pb-Pb | s, = 2.76 TeV

(@)
e ALICE
E Systematic uncertainties

R

\
\
P T B]

o
i HIJING

= AMPT

40 60 80
Multiplicity class (%)

p-Pb \ sy, =5.02 TeV
e ALICE (c)

D Systematic uncertainties

=
[« 3]

||||||u|||unuu%\\\|\&5“'"m"lnmu
(e]
. un DPMJET
= AMPT

20 40 60 80
Multiplicity class (%)

| 4



ALICE
B Low—pT interval

e,

B pp\s=7TeV

6~ @ p-Pb\s, =502TeV

* Pb-Pb\s, =2.76 TeV

.4 Intermediate-p_ interval *
A T

et © T
. —High-pTinterval
Y R !

| Ll Ll Ll 1

1 10 10° 10°
(N, (ml<0.8)

- Low—pT interval
*
Vin %. * 4
*

| H-pp\s=7TeV *

| @ p-Pb \San = 5.02 TeV
|~ Pb-Pb\s,, =276 TeV

Intermediate-p_ interval

T *

L %K e
- L I +‘
e High-pT interval
1= o qesmeX S e

| Lol Ll Ll 1

1 10 10? 10°
(N_) (In<0.8)

ALICE p-Pb | sy, = 5.02 TeV

(a)
000‘.“‘.”.".

6 ® 02<p <p. . <20GeV/c

T,assoc T trig

<3.0< Pr g < 4.0 GeV/c
<8.0< Pr g < 15.0 GeV/c

B 20<p
* 3.0<p

T,assoc

T,assoc

i \:I Systematic uncertainties
LI TN N SR R

* kK ok ok ok Kk ok

| | | | | | | |
0 10 20 30 40 50 60 70 80
Multiplicity class (%)

c

b<

Small systems similar at
low pt but different wrt
heavy-ions

Similar results for all
systems with increasing pr

ALICE Pb-Pb | sy = 2.76 TeV

® 02<p <p. <20GeVic (a)

Tassoc ' Ttig

1~ W 20< P ascoe <30 < P, <4.0GeV/e

T trig
* 30< P assoc <80 <P, <150 GeV/c

0.8 l:l Systematic uncertainties

®
® @&
. ® @

0.6*[-]@ ®

0.4+

-

0.2
o

*F K oo g T

| | 1 1 | | | | |
0O 10 20 30 40 50 60 70 80
Multiplicity class (%)

Panos.Christakoglou@nikhef.nl

= D Systematic uncertainties

9 e ALICE

7 o [®

L g1 [0
: — AMPT
|

1 |
0 20 40 60 80
Multiplicity class (%)

| pp\s=7TeV
e ALICE ()
D Systematic uncertainties

— A d L
e
.‘ [
!
an

[ ]
) J !
!
o PYTHIA 8
N\
R um CR on

= CR off
1

| | 1
0 20 40 60 80
Multiplicity class (%)

= Pb-Pb sy, =2.76 TeV
e ALICE (a)

\
ny
,"""m““““m,,,,"m“uuuluumumu

®

mnHIJING

(o]

= AMPT
| | ! L
20 40 60 80
Multiplicity class (%)

Pb-Pb | s, = 2.76 TeV
(@)

E Systematic uncertainties

R

\
W
Iyeffiinn T B]

E mn
0 HIJING

|

p-Pb \ sy, =5.02 TeV
e ALICE (©
D Systematic uncertainties

=
[« 3]

Vi muﬂ\*!jllllltiuu",,
iy 17
T (@

(@]
* mn DPMJET

= AMPT
|

| ! L
20 40 60 80
Multiplicity class (%)




N[

ef

Summary

ALICE

ALICE

Panos.Christakoglou@nikhef.nl

| 4



ALICE

Backup

Panos.Christakoglou@nikhef.nl 48



S|
NiBIﬂef System comparison: oa, vs multiplicity class low pr
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Nimef System comparison: oae Vs multiplicity class low pr
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Projections in An and A@: intermediate pr
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Projections in An and A@: high pr
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Oan / 0ae VS multiplicity class in pp collisions: intermediate pr
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Mean pr in pp, p-Pb and Pb-Pb collisions

ALICE Collaboration, Phys. Lett. B727, (2013) 371

ALICE, charged particles
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|
NiBIﬂef Systematic uncertainties %

ALICE

Category Systematic uncertainty (max. value)
pp p—Pb Pb—Pb
Magnetic field - - 1.5%
LHC periods 1.1% < 0.1% 1.0%
Tracking 1.2% 0.2% 1.2%
V0 equalization < 0.1% - -
Electron variation < 0.1% 0.1% 0.2%
Splitymerged pairs variation < 0.1% 0.2% 0.7%
Efficiency and contamination correction 0.4% 0.4% 1.1%

Table 2: The maximum value of the systematic uncertainties on the width of the balance function over all multi-
plicity classes for each of the sources studied for the pp, p—Pb and Pb—Pb systems.
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