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2114 BASICOF FEMTOSCOPY

A HBT inhighenergyphysicsG.Goldhabes Goldhaban.Y. Lee, A. Pais, Phys. Rev.120, 300 (18
A Momentumcorrelation of pions

A BoseEinsteincorrelation® C(Q), NK |A |, A wm =

A Relationto the source6(n) p |'Yn |

A Gaussiasource6(r)) p Q! |

S(r) source
A Lévytype source+ core-halomodet6()) p 1Q! |
A Finalstateinteractions® Coulombcorrection
A Goals
A Measured (1)) in differentcentralityandt classes
A Obtainthe parametersviafitting I/R
A Studythe centralityandd dependencef the parameters C(q) correlationfunction

Introduction ~
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314 CONCEPTLEVYHBT

A Gaussiamssumptiomot preciseenough %ﬁ‘ggg}gg

A Lévydistribution0( fivr)) — ™ Q7 | g;mﬁ

A Manypossiblereasons.e.anomalousliffusioncritical phenomenaé &/>
A C s °, HegyiNovakZajg Acta PhyBolonB36 (2005) 32837 4 B(
A C s °, HeagyiNovakZajg AIP Conf. Proc. 828 (2006) no.1-3325 Agi?fragilgg\ :
A CsanadC s °, Nagy)Braz. J. Phys. 37 (2007) 1002 (Lévy flight)

A Detailed centrality dependentévy shape analysis

Gauss (a=2.0)

A Measurement of:
U Leévy stability index © shape
U Lévy scale parametér© scale

U Correlation strengthe-©® core-halo, partiacoherence

Introduction ~
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414 DATA SELECTION

A 2018 5.0ZeV PbPhdata S
A Event selectio® 2.65billion events ;;T
A Track selectior?  662billiontracks X2 /Ngos/Niayer
A Pair selection nl
A No particle identification Npixel hit
A 80-90%pion, 10-20%kaon+proton |d.yy/0(dy)l
=
An, Ad
pair cut

Analysis detail

i
oy

<|5cm
>0.5 GeV/c
<10%
<0.18

<0.95
>|
<3
<3

AN pye= 0.014
Ad ;= 0.022

<|2cm
>0.55 GeV/c

<5%
<0.15
<0.9

>2

<2

<2

ANgyp= 0.017
Ad,,.= 0.028

<|8 cm
>0.5 GeV/c
<15%
<0.18

<1.0
>0
<5
<5

ANgye= 0.011
Ad,,.= 0.016
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514 CALCULATINGTHE CORRELATIONFUNCTION

A Pairdistributions quantumstatistics+ acceptance- kinematicst € backgroundsampleneeded

A Calculatinghe correlationfunction 6 (1) —— ¢—

A A(q) actualpair distributior all samechargedpairsof agivenevent
A B(q)backgroundoair distributiort obtainedby eventmixing
A Calculated () for differentd andcentralityclasses

A Eventmixing:
A A pool of eventsin classeg§zvertex centrality) is kept
A For anactualevent we createa mixedevent

A Randomselectionof N particles
A Two particlesc a rdnefrom the sameevent

A Minimallycorrelated mixed event
A Backgroundpairsfrom mixedevent

Np()()l

A Remove remaining loaginge backgroun@ ‘O °YR)

Analysis detail
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6114 FITTINGTHE CORRELATIONFUNCTION

A ROOT MINUIT2.2 fit: errors: MINOS s CMSPASHIN-21-011 PbPb 0.58 nb™! (5.02 TeV)

O
A 6 centrality(0-60%) an®24 0 classe§0.5-1.9GeVlc) & -
x 1.

CMS Preliminary

K;=1.30-1.35 GeVI/c, 20-30% cent., hh'

. . — DR(q)
A Fit limits differentin eachclass 1.6
. . . 15 —— DR(q) fit
A Smallg:not reliablebecausef pair resolution '
A CheckedusingMC simulations 1.4 DR(q) fitted range
1.3

A Fitted functiont BowlerSinyukovnethod

o) Op -rp ¥ e @l Noomin]
A 0 (N RY): Coulombcorrection
Csanad,Lokds,Ndejyys. Part. Nuclei 51,232 (2020)

- N
AR TTTT T ITTI I I T T T T TTT] 7]

oof| '
A 5 fit parameters Sl
A N : normalisatiorfactor g 0
A - :neccesarnpecausef still remainingoackground g,: ;:6_ , . L L e . -
T 0 0.05 0.1 0.15 0.2 0.25q [Gewg].s

3

Analysis detalils
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714 THELEVYSCALBPARAMETERYVSA

CMSPASHIN-21-011  PbPb 0.58 nb™ (5.02 TeV)

— 9
g - Centralit i
Aa /@ TS E of y CMS Preliminary
v F 4+-0%-5% % 5%-10% C | ¢ = *20%
A Generalized homogeneity length of the SE 1 10%-20% —+ 20%-30% orrel. syst. = _ ..
e 65 +30%-40% —+ 40%-60% hh
A Smoothd dependence e E E
: AL
A Centrality dependent >F SR = P
A Boxes: uncorrelated systematic 45 P e T02gg 3
uncertainties 3 mmmm;m:::;;zazlgg s 1 i
[ mmumzzm::mim%
A Error bars: statistical uncertainties oF Hw® o os E = % &
1|: 1 I 1 1 | | | 1 1 | 1 | 1 I 1 1 | l | 1 | | 1 1 1 | 1 |
06 08 1 12 14 16 __ 18,
m; [GeV/c]
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814 HYDRO SCALING OFpTY VSd

_ , . CMSPASHIN-21-011 PbPb 0.58 nb™ (5.02 TeV)
A HydrodynamianodetpTY* & (<) “c 04f- Centrality Fitted function: ~ CMS Preliminary
A ) = £ 4 0%-5% 1/R? = Am, +B ]
Slope(A) Y QGP Hubble constant6 — G 0.35— & 5%-10% _ +5.0%
= F . 10%-20% Correlated -sy_(st. = o -
A Intercept(B) Y Sizeatfreezeout: 6 — 0'35_ —+— 20%-30% h'h
0_25:_ —4— 30%-40%
A Uncorrelated syst. + stat. uncertainties for - % 40%-60%
fitting =
A Verifieshydrodynamicscaling 0151
A Hubble constanbetweent®¢ £ and 0.1
U Al 0.055
I - | | | | | | | | | | | | | | | | | | | | | | | I |
A Centralitydependence 05k 55 1 5 Vi s s
my [GeV/c?]

Results
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914 PARAMETERS OF THE HYDRO FIT

CMSPASHIN-21-011 PbPb 0.58 nb™ (5.02 TeV)

CMSPASHIN-21-011 PbPb 0.58 nb™ (5.02 TeV)

0260 —— — e
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y— U. [ Yy— B
= - - — O
(050.225—+h h an) E *h+h+
~- 0.2 —0.01—
O, - -
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< n _ .
0.16F @ 0.02: I# $
0.14F q ~0.03} %
0.12 @ -
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- Ll i N
0-08:|||||||||||||||||||||||\|||||||||||| _005:||||||||||||||||||||||||||||||||||
50 100 150 200 250 300 350 400 750 100 150 200 250 300 350 400
part> |::uart>

A A decreasing monotonically witld )
A Centrality dependent expansion speed

A B negative, close to constant
A Caused by Lévy source?

Results
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1014 THE LEVYSCALBPARAMETERRVSU

CMSPASHIN-21-011

. 7 . N
A(0 )" x onedimensionasize

Alfy (0 )T Y geometricameaningf 'Y

A Linearscalingrerified

Results



