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2., CONTENTS OF THIS TALK

ABasics of femtoscopy and Lévy sources

ALICE

6 A Two-particlefemtoscopy irPbPbcollisionswith CMS
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' AEventby-eventshapeanalysisn EPObPlcollisions

ANon-identicalfemtoscopywith ALICE

A Two-particlefemtoscopy in pollisionswith ATLAS
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3. FEMTOSCOPY IN HIGH ENERGY PHYSICS

.I A R.Hanbury Brown, R. Q. Twissobserving Sirius with radio telescopes

A Intensity correlations vs detector distanee source size
ALICE A Measure the sizes of apparently peiike sources!

p) A Goldhaber et al: applicable in high energy physics

ATLAS A Understanding: Glauber, Fafiaym  é
Phys. Rev. Lett. 10, 84; Rev. Mod. F?hwlql.wze

. ) . A Detector distance
% A Momentum correlatiord (1) related to particle emitting source(i )

. 6(Mep | YI Q Qi (under some assumptions)
A With distance distributiodO i :
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A Neglected: pair reconstruction, final state interactions,

Correlation strength
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Nparticle correlations, cohegpgce fuctionS(r) correlationfunct C(q)
A Only way to map out source spadiene geometry on femtometer scale!
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4.. SHAPE OF HADRONIC SOURCE AND CORRELATIONS

: : A Central limit theorem (liffusior) and thermodynamics lead to Gaussians i
A Measurements suggest phenomena beyond Gaussian distributior\

ALICE
A Lévystable distribution: - fl¢ Ayn) (¢ 9 QRQ Q - |
éz ) A From generalized central limit theorem, powlaw tail ~ r %1+
ﬁﬂ?ﬁ‘é A Special cases:= 2 Gaussiart, = 1 Cauchy
CMS, Gauss{ I H P aléwy ( I m d
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Anomalous
diffusion
(Lévy flight)

A Shape of the correlation functions witléky source:

Ac'i(r’]) p _tQl ;] cdsauskipxponenti al
C s ° rHgdYiZajc, Eur.Phys.L36 (2004) 6778

A A possible reason for Levy sourca'ﬂomalous dlffusmet fragmentation, critical phenomena, decays, avera
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5. LEVY, GAUSS, EXPONENTIAL: MEANING OF HBT SCALE
ANotailiff  ¢,powerlawif  ¢;taildependson T 1
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ALICE AIf"Yi LévyOi Lévywithsameg and’YO ¢ 7Y 107 'gmmmmmm
p) Aln principll ec, buRdelf@nds on cunff i 107
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et A'What do Gaussian HBT radii mean? 107
Q1 : -4
CM>7 A Alternative measures:  .o——— — 107
== A Width at half integral /| = ¥EE 10°F
A Width at half maximum :o; . 1076

A Nontrivially connected | ~ 10_75_ y o
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6. MEASUREMENT AND FITTING CORRELATION FUNCTIONS
A 2018 datay/i ~ 5.02TeVPbPh3 billion

MinBiasvents, standard event & track cuts

ALICE CMSPASHIN-21-011

p) A Event mixing to measure correlations; pair

ATILAS  cuts to reduce splitting and merging \

. A Long range background fitted; double ratio 6p -dp & o Qf o @)
J BowlerSinyukoureatment

~ built to reduce residual effects Coulomb correction for Lévy source
Phys. Part. Nuclei 51, 232 (2020)
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A Smallj values: pair reconstruction efficiency;,
studied via MC

A 5 fit parameters, studied in cent. ang Kins
A "Yh he: physical parameters of Lévy source

A N: normalization: : linear background




