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The NA61/SHINE experiment at SPS Bose-Einstein correlations Levy distribution In heavy-ion physics
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J Large acceptance hadron spectrometer, full fwd hemisphere Final state Interactions

1 Various nuclei at multiple energies . QLike-charged 7 pairs: need Coulomb correction

0 Scan progress: Be+Be. Ar+Sc (next: Pb+Pb). 150A GeV/c JIMore general: Generalized Central Limit Theorem: _ |
P9 ( ) Symmetric Lévy-stable distribution HC(@)pg = K(q@cow * C(@)meas.
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A PID: dE /dx form™, ™ B . B different methods for Be+Be and Ar+Sc

. . L . Jda = 2 Gaussian, a = 1 Cauchy . _ I
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AShape of the correlation function with Lévy source:
C(qg) =1+ A-e @R"”
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Example fits Results on Levy parameters onclusions

d Ar+Sc: 8 mr bins, 0-10% cent., Be+Be: 4 my bins, 0-20%

dPrimordial pions: Core, size < 10 fm;
Kr = 05(K2 + K2)/*and, mp = m2 + (Kr/c)?

Resonance pions: Halo, very large size
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. Good description of Bose-Einstein peak JCan probably be turned off at SPS? a — R anticorrelation J Measure correlations in Pb+Pb



Coulomb Interaction

Numerical Coulomb calculation

-l Be+Be CMS, A.M. Sirunyan et al., Phys. Rev. C97 (2018) 064912, 1712.07/198 5 16
d Correction: weak dependence on « Z r
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via look-up table physical parameter parametrization
M. Csanad and S. Lokds, and M. Nagy, Phys.Part.Nucl. 51 (2020) 3, 238-242, 1910.02231

d  Measuring in LCMS, but Coulomb correction is in PCMS

d This is usually neglected, but 1D spherical source in LCMS
NOT spherical iIn PCMS

1 Boost R to PCMS: Rpeps =
\

where [ = Z—;
Use this source for Coulomb correction ‘
Real Coulomb correction
Regular CC: fits Into the source
d  smaller in size

d Boosted CC: same size

U O O

d  smaller in longitudinal

d larger in transversal

Source
Balint Kurgyis: Proc. ISD (2020) 677



Core Halo moael

JHydrodinamically Increasing core — emits pions during hadronization
JResults in two componetn source: S(x) = Sq(x) + Sy (x)

JCore < 10 fm size, Halo (w,n, ... ) > 50 fm size

JHalo not seen by detector resolution

JRealg = 0,atC(g = 0) = 2

JResultsshow C(g - 0) = 1 + A, where A = (—N )2

NhalotNcore
Bolz et al, Phys.Rev. D47 (1993) 3860-3870

Csorgo, Lorstad, Zimanyi, Z.Phys. C71 (1996) 491-497

Core

(hydrodinamically ca) COrE  weeemn

expanding thermal core+halo ——

medium) + unresolvable 7
region %

\—-f~ Halo
(11,1 ,0,K;)



Measurement details

JMeasurements done at 150A GeV/c

JBe+Be 0-20% centrality
JAr+Sc 0-10% centrality

JEvent mixing: O000O
JA(Q): Actual event relative momentum distribution
palrs from same event @ OO
AB(q): Background event rel. mom. distribution ) OO
pairs from mixed event S _ OO0
ol B(a)dq .
AC(q): A(q)/B(q)- -2———, where [q4, g, ] intervals Q
[, Al@)dg 00VOO0

where quantumstatistical effects are not present



