7T L MNRAIE—TIEDSRDEFERE L \rOvEEEER

FHEA 85X
&ﬁ%ﬁ%&ﬁ%

@ University of Tsukuba

542[8] Heavy lon Pub fff5t s @ REB KR, 3/26/2025




7L MARAIE—EEE?

1. Niida, HIP2025, March 26 @Kyoto Univ.

‘Femtoscopy’id. LenickylC K> TEASINTCEET,
femtometer AT —I)LDA T U M %Zscoped % & WL\ D EEK,

fm ~ 10-15m
fm/c ~ 1023 s

“‘HBT” . [RIfE

3 2 RIFDEEFEE

“femtoscopy”|

_ednicky and Lyuboshits (1990)
_ednicky, nucl-th/0212089 (2002)
_isa et al. Ann.Rev.Nucl.Part.S5ci.55(2005)357

HRIE =189 H

3. JEAETE 2 K F1IE

HHEOHT, KDEVWEKRTELNTWS,



NATURE November 10, 1956 oL 178

A TEST OF A NEW TYPE OF STELLAR INTERFEROMETER ON SIRIUS
By R. HANBURY BROWN

Jodrell Bank Experimental Station, University of Manchester
AND

Dr. R. Q. TWISS

Services Electronics Research Laboratory, Baldock
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Fig. 1. Simplified diagram of the apparatus

Pict. from Padula, BJP35 (2004)
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Fig. 2. Comparison between the values of the normalized cor-

relation coefficient 1'*(d) observed from Sirius and the theoretical

values for a star of angular diameter 0-0063%. The errors shown
are the probable errors of the observations
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Golhaber-Goldhaber-Lee-Pais (GGLP) 18

- PION-PION CORRELATIONS IN ANTIPROTON with “radius” p of the interaction volume
ANNIHILATION EVENTS

Gerson Goldhaber, Willilam B. Fowler, Sulamith Goldhaber, Like p=0.75 Unlike - 0.75
T. ¥. Hoang, Theodore E. Kalogeropoulos, and Wilson M. Powell ' P ;
~(b) }/‘,ﬁ

PHYSICAL REVIEW VOLUME 120, NUMBER 1 OCTOBER 1, 1960

Influence of Bose-Einstein Statistics on the Antiproton-Proton Annihilation Process™

GERSON GOLDHABER, SULAMITH GOLDHABER, WONYONG LEE, AND ABRAHAM Paist
Lawrence Radiation Laboratory and Department of Pkyszcs University of California, Berkeley, Calzfomza

(Received May 16. 1960)
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HBT & (337 (C. Goldhaber et al. & pE X SE B I & 1T B p0( =1+ )RR D T,
pion X7 DAEMHEINRFS & EBRE5 TERDIIEZHE.
— Golhaber-Goldhaber-Lee-Pais|c & D\ Bose-EinsteintBEEIC K 2 EFHMETWETH DI Ehbh - =
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THEIR9%X Boson vs. Ferm

Boson. — [d&Fermion
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H. Zbroszczyk, Zymanyi School (2021)
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Rou/Rside ratio

Rischke and Gyulassy, NPA608 (1996) 479
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“Length of homogeneity”
Akkelin and Sinyukov, PLB356(1995)525
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RHICIC & |} % pion HBT (Centrality k{7 1t)

PHENIX, PRL93, 152302 (2004)
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RHICIC &} % pion HBT (kAKTE %)

Lisa et al. Ann.Rev.Nucl.Part.5ci.55(2005)357
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HBT puzzle DR

PRL 102, 232301 (2009)

wee.

PHYSICAL REVIEW LETTERS 12 JU

Resolving the Hanbury Brown—-Twiss Puzzle in Relativistic Heavy Ion Collisions

Scott Pratt

Department of Physics and Astronomy, Michigan State University, East Lansing, Michigan 48824, USA
(Received 20 November 2008; revised manuscript received 8 April 2009; published 8 June 2009)

Two particle correlation data from the BNL Relativistic Heavy Ion Collider have provided detailed
femtoscopic information describing pion emission. In contrast with the success of hydrodynamics in
reproducing other classes of observables, these data had avoided description with hydrodynamic-based
approaches. This failure has inspired the term “HBT puzzle,” where HBT refers to femtoscopic studies
which were originally based on Hanbury Brown—Twiss interferometry. Here, the puzzle is shown to
originate not from a single shortcoming of hydrodynamic models, but the combination of several effects:
mainly prethermalized acceleration, using a stiffer equation of state, and adding viscosity.

S. Pratth¥prethermal flow*EQS, viscosityZ: & %

]\n% Z & \\Egl%ﬁ
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Rout/Rside VS. beam enerqgy

STAR, PRC103, 034908 (2021)
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STAR, PRC92, 014904 (2015)
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Vs IHRRRICEH 1T SEFE

STAR, PRL93, 012301 (2004)
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PHENIX, PRC92, 034914 (2015) (my thesis work...)
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Analysis with Levy source function
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Non-identical femtoscop

Lednicky et al., PLB373 (1996) 30

ELSEVIER

Physics Letters B 373 (1996) 30-34

How to measure which sort of particles was emitted earlier and
which later

R. Lednicky !, V.L. Lyuboshitz 2, B. Erazmus, D. Nouais

"Catch up”: Longer interaction, stronger correlation
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Non-identical femtoscopy

STAR, PRL91, 262302 (2003)
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