Search for the chiral magnetic effect
with identified particles in 39 GeV Au+Au
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QCD Vacuum Transition

instanton

N} = NL=2Qw, Qw #0 — pia #0

-+ QCD vacuum transition:
*  nonzero topological charge

- chirality imbalance (local parity violation)
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Chiral Magnetic Effect
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Kharzeev, D.E. et al. Prog.Part.Nucl.Phys. 88 (2016) 1-28 arXiv:1511.04050 [hep-ph]

- Configuration with non-zero topological charge converts left(right)-
handed fermions to right(left)-handed fermions, generating
electromagnetic current along B direction and leading to electric charge
separation.
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Observable: y correlator
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- Directed flow: expected to be same for “same sign” and “opposite sign”
- Background effects: largely cancel out, but flow-related background may still exist.

- P-even quantity: still sensitive to separation effect, i.e., different for “same sign” and
‘oppo sign”
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Event Plane
Reconstruction

- Shifting method is used
to make corrections to
the event plane.

% = % + ;(an cos nY + by sin ny)

dN dN d¥' a
v = a0 - d?f;; = 20 (1 +Z(—n-Ansinnd)+n-Bncosnw)) B, = _2  Gn _ g(cosml))
n n ap (!
Hist_TPC_EP_full Hist_TPC_EP_full_flat
?(10’ ) ;xto’
400" o - _ oE
N ot
150} [ Event Plane | '50{
N = e :
0‘;‘“‘015‘A‘l‘"“‘Lf’””é”h?As" 3 01;*‘0%5’*1 15 2 25 3

YIWEN HUANG -6 -



Cuts & Identification of Pions and Protons

- Event - |dentified Particles
Vertex (cm) (-30,30) Proton (0.8, 1)
Mass?
(GeV2/c4) .
: Pion (-0.01, 0.1)
- Particles
oT Proton (0.4, 2)
Eta -1,1 (GeV/c) _
Pion (0.15, 0.1.6)
Proton <1
Dca (cm) nSigma of Proton (-2, 2)
Pion <2
Flag >0 nSigma of Pion (-2, 2)
Tof B >0

* The cuts are from Gang and Liwen.
Ylocal (-1.8,1.8)

YIWEN HUANG



PID Results (39 GeV)
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PID Results (200 GeV Au+Au) from Liwen Wen
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Difference in y Correlator
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Summary & Outlook

- The y correlator vs. centrality results of 39 GeV resembles those of 200 GeV;
Difference in y correlator matches;

- Qutlook:
- Finish all statistics;

- Look at correlation for other identified particles, pion-pion, proton-proton,
kaon-kaon, etc.

- Background study;
- Invariant mass of lambda;

- Submit a poster abstract for the Conference Experience for Undergraduates
(CEU) opportunity at 2016 DNP Fall Meeting.
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