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minijets
Statistical fluctuation

—> < F(k) > =41 :
Cov(x,y) = E[x,y] — E[x]E[y] |

t\ = A=A =0
C=0

resonance
Independent decays
variables : ! o
Dynamical fluctuation No statistical

fluctuation

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

14.12.2022 Tulika Tripathy 20



Introduction and motivation

1D

I IR RA | LI lIlIIl I IR RA | I E
RN e |$  + Inperipheral collisions the Pb—Pb
N 0.15< p_<2GeVlc | = n peripheral collisions the Po—
ol 1S results are 1n very good agreement
& f 1= with the extrapolation of a power-
- i 1 0
Q - 1 >
s | | £ law fit to pp data.
@E b | @
- (s =2.76 TeV - (ug‘ % S
+  ALICE pp = ¢ At larger multiplicities, the Pb—Pb
* ALICE Pb-Pb < :
102 =+ HWING Pb-Pb - results deviate from the pp
-~ —— Power-law fit ALICE pp N i} .
- —— Power-law fit HIJING .- extrapolation.
| 1 llllll 1 L1 1 llll 1 1 lllllI
1 10 107 10°

(dN _ /dn)

[1] Phys.Lett. B727 (2013) 371-380,
14.12.2022 Tulika Tripathy 21



Introduction and motivation

1D

I\I | A | LI IIIIII I IR 1 | E
] Inl < 0.8 1 —~ | .
N\ 0.15 < p,<2GeVic | = ¢ Analysis of the dependence of
EREd N . o o
107 - Ho fluctuations on collision energy
& f 13 and system size:
- ] 1 o
Q - 4 > .
s {2 ¢ Measurements in Xe-Xe
5 ” | collisions at /sy = 5.44 TeV
- =2.76 TeV 1 w S
Voo ALICE pp <":3 and Pb-Pb collisions at
e ALICE Pb-Pb < .
10° =+ HUING Pb-Pb E syn = 9.02 TeV:
-~ —— Power-law fit ALICE pp )
: i o
- —— Power-law fit HIJING e
| 1 llllll 1 L1 1 llll 1 lllll 1 |
1 10 10° 10°

(dN _ /dn)

[1] Phys.Lett. B727 (2013) 371-380,
14.12.2022 Tulika Tripathy 22



' (ApTiAij )/ <PT> VS <dNCh/ dn) (Collision energy comparison in Pb-Pb collision) %

ALICE Preliminary

ml < 0.8 _
0.15 < p_ < 2.0 GeV/c

(& P, A P Kip, )
'y

= Pb-Pb, |5 = 5.02 TeV
10° [ -~ Pb-Pb, |5, = 2.76 TeV ]

el
| H |
(D)
— I _
~ 1.2 -
~ _ _
S
O A [ g T —
< .
oC I
08 M |
1 10 102 10°
(chh/dn>

14.12.2022 Tulika Tripathy 23



' (ApTiAij )/ <PT> VS <dNCh/ dn) (Collision energy comparison in Pb-Pb collision) %

ALICE

I_
Q
< ALICE Preliminar Qs :
= g # Significant dynamical
Q10 ml < 0.8 __ .
Qi: 0.15< p. < 2.0 GeV/c ] ﬂuctuathnS;
> :
<
—
= Pb-Pb, |5, = 5.02 TeV
10° [ -e Pb-Pb, |5, =276 TeV -
- 1 4F —— -+ —— i+ — —-
O i 4
|_ B -
~ 1.2f .
o\ [ -
o
9 1_ """""""""""""" b h e e e R L LR R bl —_
© -
o -
0.8 e :
1 10 10 10
(dN_/dn)

14.12.2022 Tulika Tripathy 24



' (ApTiAij )/ <PT> VS <dNCh/ dn) (Collision energy comparison in Pb-Pb collision) %

ALICE
\C}l_ ALICE Prelimi o ° [ .
= ) o # Significant dynamical
Q 10 <o . .
< 0.15<p, <20GeV/c fluctuations;
;; _
I
# Fluctuations decrease with
—-—Pb—Pb,VSiNN=5.02TeV ) ° o o o .
05 o o om0 To e increasing multiplicity;
S 14f R ARSI, ’—_
2 _
~ 1.2 .
':S 1_ """"""""""""" B R B =
&U | .
0.8 i -
1 10 10 10
(dN_/dn)

14.12.2022 Tulika Tripathy 25



' (ApTiAij >/ <PT> VS <dNCh/ d7’1 > (Collision energy comparison in Pb-Pb collision)

ALICE

QI_ - -

= ALICE Prefiminary # Significant dynamical

Fiob [+l eos .

< wy 0-15<p_<20GeV/ic fluctuations;

Q LIL :

b -
i

# Fluctuations decrease with
i increasing multiplicity;

= Pb-Pb, |5, = 5.02 TeV
10° [ -~ Pb-Pb, |5, = 2.76 TeV

3 e # Clear dependence of correlator
§ 12f — on collision energy is observed
§ I S L= o for central Pb-Pb collisions.

0'81- 10 10° 10° -

14.12.2022 Tulika Tripathy 26



(ApTiAij>/ (pp) Vs (AN /dn) (Model comparison)

ALICE

|_
Q
< ALICE Preliminary
Q10 [ mf<0.8 -
< i T O.15<pT<2.O GeV/c
QI_ - "‘:\."
d
I

" Pb-Pb, |5, = 5.02 TeV
® Pb-Pb, s, =2.76 TeV
102 | HIJING, Pb-Pb, |5, = 5.02 TeV
HIJING, Pb-Pb, |5, = 2.76 TeV

# Energy dependence 1s
%.: described by the HIJING

()]
P -
~ 1.2
S p—
o [ [ [
O A g B R LR .
< .
o I

08 |

1 10 10° 10°

14.12.2022 Tulika Tripathy 277



<ApTiAij>/ (Pr) VS <Npart>

ALICE

10 BRI T o T 1 ' L 1 =
5T T ] =
g— : \\ 0.15< pT<2GeV/c T 0.15< pT<2GeV/c } %
~ - A‘—\\ ALICE '\\ 1 O
o ] N STAR 7 N 12
' N TN 1 £
. A
I 1 > 1 o
™~ ui
\ N\ - O
10|~ o ALICE, Pb-Pb: s = 2.76 TeV \ I~ ¢ ALICE, Pb-Pb: \s,, =2.76 TeV " 1 <

~ = STAR, Au-Au: \|s,, =0.2 TeV _

- = STAR, Au-Au: |5, =0.2TeV

Fit: A (Vs)* (dN_/dn) %P Fit: A * <N e

11 F S E3 — E

I M — S ———-;

L oof T —-—A’F_F E

S 08F W i -
C - P -

Q 07F —;— E

10 10° 1°<dN /dn) 1o 10° (N_,.0

(dN_,/dn) dependence (N dependence

14.12.2022 Tulika Tripathy 23



<ApTiAij>/ (Pr) VS <Npart>

-1,_‘"1 L) Ll T 'll'll L) L) T l"fll L) l__"l L] L} L T L L III T L L I— q
SRR T N T 1 =
- + 1 <
‘é" \\ 0.15< P, < 2 GeV/c T 0.15< P, < 2 GeV/c 1 &
- A— = —A (&)
S .

&5 N ;
2

_B.:}* >

- e

> &

™~ ™~ uj

BN =, | ©

-

102 « ALICE, Pb-Pb: {5 =2.76 TeV T« ALICE,Pb-Pb: {5,=276TeV o - <

- = STAR, Au-Au: s, =0.2 TeV

i = STAR, Au-Au: \s,, =0.2TeV
i Fit: A (Vs)* (dN_/dn) %

s, * -0.472
Fit: A* (N__)

l lll
1 L

Ll ll 1 L Ll 1l lI L L L Ll L.l 1 L L L L
- PR se .'w' 1 M s s s —
— - .
- . = i -
= T 4 i., F :F _f_ . .
S E B = + =
- a B T - ]
= o — —_—— ‘
— 4 °
- —_ ~
— o
- .
- o
— B

—r
L]
— —

Data / Fit
o O O
~N 0O O

2 3
10 10 10 (N _ /dr) 10 10° (N .

# Clear dependence of correlator vs (dN,/dn) on
collision energy is observed for central Pb-Pb
collisions.

14.12.2022 Tulika Tripathy

Ratioto 2.76 TeV

(& P A PO P, )

ALICE Preliminary
a m| < 0.8
i O.15<pT<2.O GeV/c

S

- e

85

=
=

—- Pb—Pb, VSNN =5.02 TeV ==

~e Pb-Pb, |5, = 2.76 TeV -

—h
<
N
T
K.

1.1} i
I =
1L #n+ _______ I et o I ]
L
0.9F .
20 30 40 50 10° 2% 102
<Npart>

ALICE

29



<ApTiAij>/ (Pr) VS <Npart>

\C 1 M(p)),

» Clear dependence of correlator vs (dN.,/dn) on

Data / Fit
© o o
~N 0 O

N
o }.\\

llll

0.15< p_<2GeV/c +

™~
- \ \
102 « ALICE, Pb-Pb: {5 =2.76 TeV

- = STAR, Au-Au: |s,,=0.2 TeV
i Fit: A (Vs)* (dN_/dn) %

|
T

lll
L

III

0.15< p_<2GeVic -

N
L e N
.
.
= .
™~
-
— < ALICE,Pb-Pb: (5. =276 TeV s

= STAR, Au-Au: |5, =0.2TeV
Fit: A* <Nm>*’-“72

—r
L]
— —

llll 1 L Ll 1l lI L 1 Ll L L1
LA T T —tr—t—t-rr T T Tt
E eef®e

- .

= + ”
— ¢

- B

#

} $
)
o
%,
e
L)

E

»
o
o

++ FFT
x 1 !

10 102

10° 10
(dN_ /dn)

10 (N

part>

collision energy is observed for central Pb-Pb
collisions.

# The dependence on collision energy disappears when

plotted as a function of (N ).

14.12.2022

Tulika Tripathy

ALICE, Eur. Phys. J. C (2014) 74

AN |
|_
Q -
< ALICE Preliminary
//\ﬁ_“1()—1 | =
o : ml < 0.8 1
< i ]
. o O.15<pT<2.O GeV/c ]
Q. . —O0— _
$ ——
- —. ]
— =
! — ]
&=
==
. w Pb-Pb, [5,,=502TeV Ly :
e Pb-Pb, |5y = 2.76 TeV E@@
-2 =]
1077 < -
> I
D X
= 1.1F B
© I
™~ " Mg
CC\; n .+.+—I—*+++i+** ..... ]
o |
-'CE i
EI: ()19 : B
20 30 40 50 10° 2x10?
(N__)
part

ALICE

20



(ApTiAij>/ (pp) Vs (AN /dn) (Collision system comparison)
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(ApTiAij>/ (pp) Vs (dN_ /dn) (Model comparison)
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(ApTiAij>/ (pp) Vs (dN_ /dn) (Model comparison)
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(ApTiAij>/ (pp) Vs (dN_ /dn) (Model comparison)
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(ApTiAij>/ (pr) Vs (dN_,/dn) (Model comparison)
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(ApTiAij>/ (pp) Vs (dN_ /dn) (Model comparison)
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(ApTiAij>/ (pp) Vs (dN_ /dn) (Model comparison)
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(ApTiAij>/ (pp) Vs (dN_ /dn) (Model comparison)
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Summary é%%%

ALICE

o The event-by-event fluctuations of the (pr) of charged particles in Pb—Pb collisions at 4/syy = 5.02 TeV
and Xe— Xe collisions at , /sy = 5.44 TeV at the LHC are presented.

e The trend in Pb—Pb collisions at, /s,y = 5.02 TeV 1s 1n qualitative agreement with the previous
measurement at , /sy = 2.76 TeV.

e The two particle correlator quantified by \/ (AprApr)/{{pr)) decreases with increasing multiplicity.

e In both Xe— Xe and Pb—Pb collisions, a clear deviation from simple superposition scenario of particle
emitting sources 1s observed as a function of multiplicity.

® \/ (Apr;Apri)/{{pr)) has been compared with HIJING model. The model underestimates the data for higher

multiplicities.
~Thant You~
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