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Source size/shape measurement with HBT
Energy loss and jet quenching

Small but high multiplicity system
Interplay between soft and hard

relation to collective event anisotropy



Source geometry (size, shape and time
duration) at the end of freeze-out via
two particle guantum interferometry

(HBT measurement)

Rrsiger Rrout VS (=D,), (¢—D5)

Ricige?*M < Ry 12 for n=2,3 (central)

together with v, (p;)"'P
fitting with Blast Wave

initial

—

e ——

final

-

23/Jun/2013, Matsumoto

R2 [fm?]

—_
o

- PHENIX Preliminary, QM12

FURK, FIFBEEX

side view size

qT-side : RT—side

depth + time duration

cIT-out : RT-out

5

L e =
—eo— W.I.T ‘Pz

—o— W.r.t v,

Au+Au 200GeV 0-10%

-1 0 1 2 3
¢ - W _[rad]

Shinlchi Esumi, Univ. of Tsukuba 2



Initial vs Final spatial anisotropy

PHENIX, QM12
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in QGP
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Energy loss (jet quenching)

arXiv: 1208.2254
central Au+Au PRL109, 152302 (2012)
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ATLAS

Run: 169045
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LHC-ATLAS, arXiv : 1208.1967v2
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Re-distribution of the lost energy from the jet quenching
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Use photons, Jets, single hadrons Multi-particle correlation like 2+1 particle
as trigger in order to look at correlation analysis (Trigl, Trig2, Asso) can be
correlated association emission used as largely modified jet and di-jet signal.

Trigl
Trigl
Asso
Asso
Trig2
Trig2 Trigl
Trig2 Asso

Use “Trig2 relative to Trigl”

as jet trigger condition,

and look at distribution :
“Associate relative to Trigl”
without jet-reconstruction bias
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Background Fluctuation in Jet energy
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Energy resolution of Jet energy LHC-ATLAS, arXiv : 1208.1967v2
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Figure 1: Results of MC evaluation of jet reconstruction performance in 0-10% and 60-80% collisions as a function of truth
jet Ex for R =0.2 (left) and R = 0.4 (right) jets. Top: jet energy resolution o[A Er)| /Ertr’“"h and jet energy scale closure,

(AET)/ E'frr“th. Solid curves show parameterizations of the JER using Eq. 4. Bottom: Efficiencies, ¢ and £’, for reconstructing
jets before and after application of UE jet removal (see text for explanation), respectively.
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Jet cone radius dependence of fluctuation LHC-ATLAS, arXiv : 1208.1967v2
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Figure 2: Top: Representative distributions of E3** — (E3**) (left) and ET*" — (ET*") (right) (see text for definitions)
for data (points) and MC (filled histogram) for Pb+Pb collisions with 3.4 < XEECal < 3.5 TeV. The vertical lines indicate
EY* — (E3**) =0 and EZX" — (E7*") = 0. Bottom: Standard deviations of the E%’“ and ET*7 distributions, o[E7**] and
O'[Er;)(?], respectively, in data and HIJING MC sample as a function of EE;C“].
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High mult. p+A A+A

A small but high-temperature/density
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2 particle correlation w.r.t. collision geometry and expansion

R K.

- strong @, dependence and left/right asymmetry (coupled with energy loss and flow) BmAE A
- broad out-of-plane correlation enhanced more in central (redistribution and expansion) =

- weak ®@; dependence
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Y(|An|>0.7) =

Jet = Y(]An|<0.7)

Ridge + away-side two-Gaussian
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Associate yield per trigger -2 n're
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Summary

Source size/shape measurement with HBT
Energy loss and jet quenching

Small but high multiplicity system
Interplay between soft and hard

relation to collective event anisotropy
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——
PH ENIX
preliminary

o 0-10% 3 10-20%]F 20-30%]} 30-40%if A
0.0SM' 3 A | v al |3
0E — — - (7
N NR

5> 094 5 oo
ROl NOT O

R N
]

0.15} I i

0.1 & I
0.05} 1%

B N .

-N NR

O 08z ISP
00461234 101234 101234 101234 101234

Ap = q)asso- q)trig[rad:|

23/Jun/2013, Matsumoto

Shinlchi Esumi, Univ. of Tsukuba

1 epti
V1 PV,VaVy(W,)

V$PCV2V3V4(IP4)

18



Correlations relative to ¥, & ¥,,40-50%

Au+Au 200GeV, 40-50%, 2-4@1-2 GeV, v,v,v,(¥,) subtracted with <cos4(¥,- 4)>_v (lPZ)/v (¥,) by ZYAM
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Correlations relative to ¥, & ., 0-10%

Au+Au 200GeV, 0-10%, 2-431-2 GeV, v,v,v,(¥,) subtracted with <cosd(V,-W,)>=v (V) (¥,) by ZYAM
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Y(|An|>0.7) = back-to-back 2 ridges + away-side two-(left/right) Gaussian
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