Beam energy dependence of charge separation using the
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Abstract

A charge-sensitive correlator (Ry_ (AS)) is used to detect and characterize charge separation associated with the Chiral Magnetic Effect (CME) in heavy-ion collisions.

The correlator gives a concave-shaped response relative to the second-order event plane, W5, and a null response relative to the third-order plane, W5, for CME-driven
charge separation [1]. We present and discuss Ry (AS) measurements, relative to W, and W3, for collisions of AutAu at \/syy = 19.6 and 200 GeV and p(d)+Au at
VSnvn =200 GeV. Ry, (AS) measurements are also presented for different p selections.
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N > 0 are analyzed using presented Ry_(AS) response for small and large systems
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As outlined in Ref. [1], the correlators can be expressed as the ratio: collisions. The distribution for peripheral Aut+Au collisions 1s ol f i
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» These observations contrast with the large background-driven signal
observed for p+Pb and peripheral Pb+Pb collisions at the LHC [2],
with the y correlator.

» These results suggest that the Ry, (AS") correlator is less sensitive to the
backgrounds than the y correlator.
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Ry_(AS) correlator width

Charge separation magnitude is reflected in the width of the Ry, (AS) distribution
which 1s influenced by number fluctuations and event plane resolution

Beam energy dependence

»The Ry3(AS"") distributions are all flat, while those for Ry, (AS'") are concave-shaped, suggesting the presence of a
CME-driven charge separation contribution in mid-central Au+Au collisions spanning the range /syy = 19.6 - 200 GeV.
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v" Event plane resolution » Such a dependence could result if:
The influence of the event plane I'he lifetime of the B-field varies with 1/1/Syy

resolution can be minimized by I'he magnitude of the B grows with 1/Syy
empirically scaling the AS’ by:

AS = AS'/8pes

Accounting for the event plane resolution effect on

Rym(LS). Bpos = €05(Re* | Conclusion
Charge separation correlator, Ry, (for m = 2,3), 1s investigated in p(d)+Au (/syy =200 GeV), and Au+Au collisions

Reference (+/Syn = 19.5 - 200 GeV) using the STAR detector.
» Ry, measurements show:
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» The presented Ry, results are consistent with the expectation for CME-driven charge separation.




