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Experimental setup and analysis

centrality (BBC |n|=3-3.9)

event plane (RXN |n|=1-2.8)
charged particle tracking (|n|<0.35)
7t/K PID by EMcal-TOF

C, = P(py,p,) / {P(p1)P(py)} ~ 1+ [p™(a) |2
= Czcore + Czhalo

= [A (1+G) F_ ] + [1-A]
G= EXP(' Rszqsz - R02q02 - RquL2 - 2Roszqoqs)

S : (sideward) geometrical size
o :(outward) geometry and time duration
L  :(longitudinal) beam direction

os :outward-sideward cross term
F.ou : coulomb correction factor _
A :fraction of pairs in the core Qe?

-
-
® \

beam direction

v LCMS frame
(pzl+p22=0)
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m; dependence of 3D HBT radii

1. strong m; dependence indicates strong radial flow in central collisions
2. breaking of the m; scaling between m and K (improved stat. + sys. error)
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R,.t/Rqge ratio vs m; for mw and KK
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0. If R,/R.=1, then At=0 for static source.
1. R,/R,~1 does not mean sudden freeze-out for expanding source.
2. possible indication of longer duration time for K than for &t
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PHENIX arXiv:1401.7680

E Observation of Elliptic modulation (accepted in PRL)

o .

25} Au+Au 200GeV % NLY:
SRSl 0-10% -+20-30% o/o b\o .'( \\.

— Sys. error

W N3, Ny
1 (b)

2 0 2 32 0 2
IRO

E.P. resolution corrected.

R2(9) = Ry 2 + 2R, ,2 cos(29)
R,2(9) = Ry o + 2R, 5% cOs(29)

| RS
: R
82ﬁnal : 2Rs,22/ Rs,OZ ) ) <::|
_2Ro,22 / Ro,O2 Ro
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, _ . PHENIX arXiv:1401.7680
Observation of Triangular modulation (accepted in PRL)

R2 [fm?]

Au+Au 200GeV
25

TR, T o 0-10%  ~+20-30%
— SVS. error

20

15

R RV W7
10E(e)__, . .

2 0 2 -2
E.P. resolution corrected.
R2(0) = R, o2 + 2R_ ;2 cos(30) R, R
R,2(9) = Ry o° + 2R, 5 cos(30) | x

. RS
83ﬁnal : 2Rs,32/ Rs,OZ ] <:
_2Ro,32 / Ro,O2 Ro
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initial -> final
eccentricity
8 initial _>¢€ ﬁnal)

0+ G

initial -> final

triangularity
itial final

8 |n| d > 83 na)

T O

Szﬁnal ~0.5 Szinitial
83ﬁnia| ~0
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Freeze-out eccentricity &, vs m; for stzw and KK
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1. “e, vs m;” and “v, vs p;” --- spatial and momentum anisotropy at freeze-out
2. The larger g, for K could mean earlier emission time for K than for m

Quark Matter 2014, 21/May, Darmstadt, Germany

Shinlchi Esumi, Univ. of Tsukuba



PHENIX arXiv:1401.7680
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Event Shape Engineering (arXiv:1208.4563)

flow-vector Q, distribution reflects event-by-event v,
ezlnmal ~ Qz ~V, ~ ezﬁnal

* Flow-vector :

jo’ | AutAu200GeV Q,, =Swcos(2g)  --zm=phee-- .
6 RXN'S+N QZ,y = 2 Wi Sin(2¢i) :
10 Bl lower 30% i

[CJhigher 20% e Event Plane:
RXN (|n| = 1~2.8) W, = atan2(Q,,, Q,,) / 2

0-10% * Length of flow-vector Q,:
O~2,raw =\/QZ,X2 + O~2,y2 /\/Z Wi

* Re-normalization of Q,:
Q QZ ~ Q2,raw / <O~2,raw>
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v, measured at central rapidity (|n| < 0.35)

with Q,-vector selection at [n| = 1~2.8
and event plane Wy ,, at |n| = 1~2.8

, 0-10% | Au+Au200GeV 10-20% 20-30%)| 30-60%
| Q,-RXN.SN (jn| = 1~-2.8) | .

0.2F e higher 02 20% i
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e lower Q2 30%

1)

liminary

pr
l 1 L L l 1 1 l L L 1 l 1 1 1 l 1 1 l 1 1 L l
2 4 0 2 < 0 2 4

P, (GeVlc) P, (GeVlc) P, (GeV/c)

Confirmed the engineering on v, with Q, selection in forward rapidity
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R.ge and R, vs o—W, with/without Q, cut

it HBT measurement at [n| < 0.35 ~—
with Q,-vector selection at [n| = 1~2.8 PH>>X<<E NIX
and event plane Wy ,, at [n| = 1~2.8 prelimina ry
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Freeze-out eccentricity “> |1 Q,-RXN.SN (in|-1-28)
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N
PH-<ENIX

Summary and outlook

e HBT radius parameters with st or KK

K source might indicate earlier and
longer duration time than & source.

e Azimuthal dependent radii w.r.t. ¥, or W,

y

y
Z
s &
=
- e
=
==

=
—

g5 is mostly quenched in contrast
to g,M"al case, which is also consistent

with PIDed v, measurements.

e Q,-vector event selection
Dr. Takafumi Niida

Large Q,(v,) selection enhances &,
connection between &, and ¢, fina!

Q; selection etc...
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Observation of Elliptic/Triangular dependences G.;

Ry € > R, | arXiv:1401.7680
Au+Au 200GeV =5 I =0 ]
25 mhmtem 5 T < R 3 y
I /op ko) [ \ 1
A 20 3o° Je” g | ;
SN S CF Fey e s KX oy o= o S
- D
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f —sys. error L
C‘I'I) 20F T o)
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10E(e)_, , -
> 0 2
R, Oscillation is larger than R ..

Possible opposite sign between 2" and 3" for R4,
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I. Niida, WPCF2011
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spectra+v spectra+v,

spectratv,
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Au+Au 200GeV
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