Charge asymmetric correlation measurement
as a possible signature of Local Parity Violation
in 200GeV Au+Au collisions at RHIC-PHENIX

Shinlchi Esumi for the PHENIX collaboration
Inst. of Physics, Univ. of Tsukuba

Y
PH--ENIX
L R

University of Tsukuba

CPODD workshop at BNL, 25/Jun/2012 Shinlchi Esumi, Univ. of Tsukuba



< //

_’_'\/

directed plane @, (spectators) : Global P.V.

elliptic plane @, (participants) : Local P.V.

This is two particle correlation
measurement with respect to the
reaction plane <cos(¢p,+¢g-2Px )>,
which is sensitive to the local parity

violation, but this va

riable would be

affected by many other effects.
Therefore we are not intending to claim
an observation of the violation, but just

to present the meas

parameter. v
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acceptance correction with event mixing
reaction plane resolution correction
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Event mixing with fine bin in laboratory R.P. angle ®,,tforwardni

(50, 49, 48, ...) event mixing in
T x50 centrality: 10 bins [0-100%]
z-vertex: 10 bins [-30~30cm]

>

P ®ppx p. ANGle reaction plane: 50 bins [-mt/2~m/2]
determined
atforwardn  mixed event within the same
> event class of (cent, z-vix, ®pep)
in order to take into account the
acceptance as well as residual
flow effects to be removed.
/“v 1,2,3,..)
x 7t/50 * measure F,z=<coS(¢pp+Pg-2P 1z p )>
andforF,_, F,__and F__
for both real and|mixed pairs
For a given particle ¢, in an event * take a difference between real
with @, o angle, another particle and mixed, then correct for R.P.
Oy is taken from a different event resolution: (F ,-F . eq) / RESRp.

with a similar @, , angle.
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Centrality dependence
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negative values for like sign pairs
suppressed magnitude for un-like sign pairs in central
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pr dependence
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correlations goes up at higher p; ~ <P7> = (P11tP12)/2 (GeV/c)  pr.pr,=0.5~4.5(Gevic)
stronger signal for peripheral
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Comparison with STAR results
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AMPT simulation (with string melting)
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similar magnitude for like-sign pairs ~0.2% at 2GeV/c

negative values also for un-like-sign pairs
some similarity (+- > ++,——) to experimental data
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Comparison with LHC results
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very similar results between RHIC and LHC energies

CPODD workshop at BNL, 25/Jun/2012

Shinlchi Esumi, Univ. of Tsukuba



smaller signal for a given p+
at LHC than at RHIC?
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Comparison with LHC results
--- pr dependence ---
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Summary

Charge dependences of the 2-particle and R.P. correlation
are observed similarly in various experimental studies...

Simulations can not easily explain the measurements...
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Initial fluctuation followed by collective expansion

initial density distribution
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determination of initial conditions and
hydro-dynamic parameters of QGP

alMay]

Q O ¢

< central

peripheral ——— >

o O W

PRL107, 252301 (2011)
CPODD workshop at BNL, 25/Jun/2012

Shinlchi Esumi, Univ. of Tsukuba

0-10% (a)|f 10-20% (b)l 20-30% (c)| 30-40% ." (d)|} 40-50% (e)|| 50-60% (f)
< PlAurau s Averetal ' '
NSy =200GeV|f j PHENIX
0.2 -
° Vg{ll’z} PR
5 15_A Va{ll’s} ..
’ m] V4{‘1P 4} °
[ ]
[ ]
{ ]
12 3 0 1
P, [GeV/c]

13



|dentified particle higher order event anisotropy

0.2r

015
> o0.1f

0.05F

200 GeV Au+Au 0-50%

-V {D,}

&t o TP
AKK o
— db

&b ® (@]

PP o::"” A g
R

.Aﬁ
QAT

oy

oty
L AG i
- dp

0__

- I:pT correlated sys. of == |}
[ llIIIlIIlllllI-

| PHENIX Preliminary
- Va{P,}x1.5

[ —~——
" PH ENIX o ¥
| preliminary

|
0

CPODD workshop at BNL, 25/Jun/2012

1 2 3 40 1 2 3 40 1 2 3 40 1 2 3 4

Shinlchi Esumi, Univ. of Tsukuba

14




Reaction plane (path length) dependent energy loss

--- one of dominant sources of v, at high p ---
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0-4 : : : 200GeV Au+Au -> h-h (run7)
) ' ’ (pTM9=2~4GeV/c, p;As°=1~2GeV/c)

mid-central : 20-50%
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Observed left/right asymmetry remains
after “the usual/normal” v; subtraction.

200GeV Au+Au -> h-h
(pyTM9=2~4, pAsso=1~2GeV/c)
V,(v,{®P,})-only subtraction
PHENIX preliminary
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Trigger angle
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corr. data are
plotted in polar
coordinate by
rotating @, R.P.
angle as X-axis.

Flow subtracted
yield is shown
radially with base

ine. smmmmnm

surface dominance penetration dominance

Two competing processes seen
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