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Welcome

Speakers: Jessica Gasparik (Brookhaven National Lab), Dr Marc-André Pleier (BNL)

Equity, Diversity and Inclusion at BNL
Speaker: Dr John Hill (Brookhaven National La

Memories of Gertrude Scharff-Goldhaber
Speakers: Prof. David Goldhaber (Stanford University), Dr Michael H. Goldhaber

[w) Michael H. Goldhab.

Search for the Chiral Magnetic Effect from RHIC Beam Energy Scan-Il data with STAR

®20m @& ~

Parity (left-right) symmetry violation in the weak interaction was discovered in 1956, winning the Nobel Prize in 1957. However, parity violation
in strong interactions remains undiscovered. The strong interaction describes how quarks, fundamental constituents of matter, are bound
together by gluons. Gluons, carrying color charges, can also interact with each other, causing an imbalance in the chirality (handedness) of
quarks, known as chirogenesis. This phenomenon is analogous to baryogenesis (production of matter (baryons)) in the early universe, to which
we owe our own existence. At the Relativistic Heavy-ion Collider (RHIC) at Brookhaven National Laboratory, a new state of matter is created
known as Quark-Gluon-Plasma, where quarks and gluons are unbound. The collisions at RHIC also generate the most powerful magnetic fields
on earth, providing an opportunity to study chirogenesis through the Chiral Magnetic Effect (CME). The Beam Energy Scan (BES) program at
RHIC explores a variety of magnetic field conditions in terms of strength and decay time length. Scientists aim to detect CME-induced electric
charge separation using the STAR detector, employing innovative methods to minimize background. We will present the findings of charge

separation at BES-Il in search for this local parity and charge-parity violation in strong interactions.

Speaker: Dr Zhiwan Xu (University of Ca
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About BWIS

** Brookhaven Women in Science (BWIS) is a diverse and inclusive community
that promotes equal opportunity and advancement for all women in
support of world-class science.

** We sponsor workshops, speaker series, scholarship and award ceremonies,
and networking events.

** We contribute to the community by working with schools, community
groups, and organizations to support education in science, technology,
engineering, and math (STEM), and professional development. ~gaae
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Gertrude Scharff-Goldhaber

+¢ first woman PhD to be hired by
BNL in 1950.

+» started the Brookhaven Lecture
series in 1960

s founding member of BWIS
in 1979

*** “The vicious cycle which was
originally created by the overt
exclusion of women from
mathematics and science must
be broken... [I]t is of the utmost
importance to give a girl at a
very early age the conviction that
girls are capable of becoming

1 : ” mequalAdvanCemeA‘ /
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Gertrude Scharff-Goldhaber

+¢ first woman PhD to be hired by
BNL in 1950.

+» started the Brookhaven Lecture
series in 1960

s founding member of BWIS
in 1979

*¢* Robert Park (APS): “One of the
great women pioneers in what
was an almost exclusively male
profession. ... An inspiration to
generations of women in physics,
she was only the third female
physicist elected to the National

Academy of Sciences.”
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Gertrude Scharff-Goldhaber

+¢ first woman PhD to be hired by
BNL in 1950.

+» started the Brookhaven Lecture
series in 1960

s founding member of BWIS
in 1979

** Peter Bond: “Trudy Goldhaber
made important contributions to
science, but she also made
strong contributions to the Lab
as a whole, to women in science
and to education. She made the
Lab a better place.”

forEqual Advancemem‘ /
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Commemorative Plaque

¢ Gertrude Scharff-Goldhaber plaque installed in B510 next to her
old office (1-200):

¢ Thanks for the support by Brookhaven Women in Science, the

Nuclear & Particle Physics Directorate & the Physics Department!
waqualAWN‘ / 7
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Mary White Heads Labwide Training Effort

To ensure that fl employees are
trained in

and development of training courses;
and and reporting on the

with a new Lab training policy, the
BNL Training Office has been esta
lished — headed by Mary White,
Persannel Division.

As explained by BNL Director
Nicholas Samios, the office was
created “as part of our commitment

ta the Tiger Team to establish stan-
durds for the Laboratory's training
program.”

The U.S. Department of Energy's
(DOE) Tiger Team visited BNLin 1990
during DOE’s assessments of the
national laboratories’ compliance
with applicable environmental,
safety and health regulations. It
recommended a more consistent
Labwide appraach to training, Thus,
the new office will put a new BNIL
training poliey into effect.

This policy, together with stan
dards and guidelines for training,
was the recommendation of an 18-
person task force, which reported to
BNL, Deputy Director Martin Blume
ncluded representatives of man-
‘agement, existing training functions,
and environmental safety and health
coordinators. The task force's pro-
posals, the result of several months
of work, were tried oul on s small

ient

which was chosen for this pu
betause it had already doveloped a
training plan.

Following a successful pilot pro-
gram in the AGS, the BNL Trai
Office was established. Its respon
bilities, as announced in Samios’
January memo Lo department and
division managers, inchide: estab
Kisking feaiming tanddeds dnd acn

Lab's progress toward achieving a
documented, performance-based
training program.

“To esta ahlhellainmgwgrnm
on these lines i

the Lab does not always gel eredit
for these efforts.

“I feel strongly, however,” con-
tinued White, “that it is very impor-
tant to recognize th ecsity of the
Lab. Within our pﬂllc_v there is flex-

s
undertaking,” said White, “bat once
it is in place, there will be many
advantages, Labwide coordination
will avoid duplication of effort and
provide consistency of documenta-
tion. Many departments and div-
isions are already delivering excel-
lent training to employees, but
without consistent documentation,

Women'’s History
Month Salute

Mary White is only one of the
832 women who today make up
nearly one-quarter of BNL's work
force of 3,400. She is also repre-
sentative of approximately 500
women in manage-

ment, administrative, clerical or

bty o in
ish the
common goal. For example, as train-
ing procedures are proposed, we will ~ supervisory pos

sk for input as to how they might
work in_practieal application. Of
course, there must be & minimum
level of consistency in order to have
an effective database.”

As While sees it, one of her first

Mary White, Training Office Manager, mects with Munugoment
di

ing that they are -.m-md out; cood- ling, from lefn Gerald Kinne,
inating, Associat, Dlrn.'mr for Reactor, Safety & Security; Robert VAngio,
o diiins falstag plene; tetting Division ; Richard Central Shops

up and maintai gnLnvaids n
ing datal i department
training ceordumlon. m the design

seated, from left) Chemistry Department Chair-
and BNL Deputy Director Martin Blume. Not

present is Mark Sakitt, Assistant Director for Planning & Policy.

[r——

dinator Virginia Brown, “The
business of the Laboratory is
science, but our scientists, engi-
neers and others on the research
and development staff need
adminiatrative support to accom-
plish research objectives. Be-
cause, at BNL, there is a rela-

administrative support, it is
appropriate for BNL to salute
their accomplishments as part of
the 1992 obaervance of Women's
History Month.”

Atthe Laboratory, administra-
tive support specialisla range
from administrative divisi
managers, accountants
get analysts to secretaries, office
services assistants and a
trative assistants.

tasks is to establish strong links with
cach department and division
through the designated training
coordinator who will be the liaison
with the Training Office.

“I'think the key to a sood Labwide
program is participation at the work-
ing level,” said White. “I am solicit-
ing ideas from training coordinators
so0 that they may develop workable
departmental trnlnmg plans. The
“Training Offiee will provide hands-
e, el b thibiagl
ning mges. to help training cordina-
tors get

icul\lm ued on page )

Feldberg Honored for Research

Sernior Chemist Stephen Feldbere,
who heads the Chemical Scies
Division (CSD) in the Department of
Avpled Science (DAS), was awarded
this year's Charles N. Reilley Memo-
rial Award for Electroanalytical
Chemistry.

The award was presented to Feld-
berg in the form of a plague and a
$1,500 honorarium by the Society of
Electroanalytical Chemistry on
March 11, al an award

instrumentation or applications of
lysis, the Reilley Award
award is supported by BAS, Ine.
Electrochemistry deals with the
physical r_hemlca\ changes accom-
panying the passage of an elects
current lhrough a quLinn. In elec
troanalytical chemistry, electrachem-
ical measurements are used (o ana
lyze and describe the behavior of
vano\ls chemlcﬂl sysberms

during its annual Pittsburgh Confer-
ence and Exposition on Analytical
Chemisiry and Applied Spectroscopy
in New Orleans. Recognizing an
uctive researcher who has made a
major contribution to the theory,

Stephen Feldberg

novel insights [into Fllrmerind
processes [that] have benefited [his]
many colleagues around the world.”
In addition, it was noted, his “nom-
ination was supporied by an unusn
ally wide spectrum of [his) colleagues
and was indicative of their appreei.
ation of [his] pioneering role and the
influence of [his] outstanding collab-
orations over the breadth of electro.
chemistry.”

As his major contribution to elec-
troanalytical chemistry, Feldberg
was recognized for using what are
called finite-difference oquations to
solve previously intractable problems
evalving from complex interaction of
electron transfer, mass transport and
chemical reactions.

Prior to his work, “Many problems
of interest were being oversimplified
to make them mathematically trac-
table,” explains Feldberg. “‘Now,
because these numerical methods are
reasonably user-friendly, people

(continued on page 2)

for u new physics prize to be a

New Women’s Physics Prize
Honors Gertrude Goldhaher

As Women's History Month draws to a close, Brookhaven Women
in Science (BWIS) announces that applications are now being accepted
warded to u woman graduate student
in physics at the State Umvmny of New York at Stony Brook, in

these static and dynamic nucl
ties into far-ranging models.

administered by BWIS and will

by mid-June.
For more

of her

The Gertrude S. Goldhaber Prize hlu
been established to honor Gertrude
Scharff.Goldhaber for her outstanding
cantributions in the field of nuclear physics
and for her support of women in science.

Now a collaborater in the Physics
Department, Scharff.Goldhaber in 1950
became: the firstk woman Ph.D. physicist
appointed to the BNL staff, [n her research,
she hus specialized in studying the syste-
matics and characteristics of nuclear
excitations in a wide range of nuclei, and
has synthesized her understanding of

left her mark at the Lab as the founder
of the Brookhaven Lecture series, in 1960,  Gertrude Goldhaber
and a founding member of BWIS, in 1979,

“The winner of the Goldhaber Pme will receive §500 from a fund

to give
work at the award ceremony Lo b held this fall To be eligible for
the award, a nomines must be a candidate for a doctoral degree, must
still be active as a physics graduate -men and must not be receiving
gree before October 1 of this yea
Any ‘member of the BNL staff or the [Mult.y in Stony Brook's Physics
Department may nominate candidates for this prize. The nomination
deadline is May 8, 1992, and the award recipient will be announced

a seminar on her

to make

1o the prize fund, contact va; Goldhaber Prize, P.0. Box 183, Upmn
NY 11973, or call Vicki McLane, Ext. 5205,
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New Women’s Physics Prize
Honors Gertrude Goldhaber

As Women’s History Month draws to a close, Brookhaven Women
in Science (BWIS) announces that applications are now being accepted
for a new physics prize to be awarded to a woman graduate student
in physics at the State University of New York at Stony Brook, in
recognition of her substantial promise and accomplishment.

The Gertrude S. Goldhaber Prize has
been established to honor Gertrude
Scharff-Goldhaber for her outstanding
contributions in the field of nuclear physics
and for her support of women in science.

Now a collaborator in the Physics
Department, Scharff-Goldhaber in 1950
became the first woman Ph.D. physicist
appointed to the BNL staff. In her research,
she has specialized in studying the syste-
matics and characteristics of nuclear
excitations in a wide range of nuclei, and
has synthesized her understanding of
these static and dynamic nuclear proper-
ties into far-ranging models. She has also
left her mark at the Lab as the founder
of the Brookhaven Lecture series, in 1960, Gertrude Goldhaber
and a founding member of BWIS, in 1979.

The winner of the Goldhaber Prize will receive $500 from a fund
administered by BWIS and will be expected to give a seminar on her
work at the award ceremony to be held this fall. To be eligible for
the award, a nominee must be a candidate for a doctoral degree, must
still be active as a physics graduate student and must not be receiving
her degree before October 1 of this year.

Any member of the BNL staff or the faculty in Stony Brook’s Physics
Department may nominate candidates for this prize. The nomination
deadline is May 8, 1992, and the award recipient will be announced
by mid-June.

For more information on nominations or to make a contribution
to the prize fund, contact BWIS Goldhaber Prize, P.O. Box 183, Upton
NY 11973, or call Vicki MclL.ane, Ext. 5205.
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New Women’s Physics Prize
Honors Gertrude Goldhaber
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the award, a nominee must be a candidate for a doctoral degree, must
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by mid-June.
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/9

forEqual Advancement e

BWiS)



March 27, 1992

Marc-André Pleier
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New Women’s Physics Prize
Honors Gertrude Goldhaber
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1992 First Prize Recipient

First Goldhaber Prize Awarded

Xiaodong Zhang, a BNL guest
junior research associate who has
just completed her third year as a
physics graduate student at the State
University of New York at Stony
Brook, has been selected by Brook-
haven Women in Science (BWIS) as
the first winner of the new Gertrude
S. Goldhaber Prize in physics.

Zhang was nominated for the $500
prize by Janos Kirz, a professor of
physics at Stony Brook who conducts
research at BNL’s National Synchro-
tron Light Source (NSLS) on x-ray
microscopy, a technique for produc-
ing images of biological specimens.
Zhang began working with Kirz’s
NSLS group after completing her first
year of graduate school. As Kirz
wrote, “It took her very little time to
learn enough to become an important
contributor.”

Among Zhang’s accomplishments,

July 17 1992

ySanquajnol§ 30y

Xiaodong Zhang at x-ray micros-
Kirz cited the deconvolutlon of the copy beam line X1A, at the NSLS

First Gertrude S. Goldhaber Prize Presented

Xiaodong Zhang (left), a graduate student in physics at the State
University of New York at Stony Brook and a guest junior research
associate at BNL, was awarded the first $500 Gertrude S. Goldhaber Prize
in Physics on October 1.

Presented by Brookhaven Women in Science (BWIS), the award honors
Gertrude Scharff-Goldhaber (second from right). Now a collaborator in
the Physics Department, the noted nuclear physicist was a founding
member of BWIS and has long been a champion of education and
opportunities for women in science. She was also the first woman Ph.D.
to be hired at Brookhaven, when she and her husband, former BNL Director
Maurice Goldhaber (right), AUI Distinguished Scientist emeritus, came
to the Lab in 1950.

Their son, Alfred Goldhaber (second from left), is with Stony Brook’s
Physics Department He presented the award to Zhanﬁrgqgatqob&ig;;g,gh\‘/
gave a seminar on her research in scanning soft x-ray microsc

. WIS
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1992 First Prize Recipient

Imperial College
London

i/ HOME HONOURS AND MEMBERSHIPS RESEARCH PUBLICATIONS TEACHING EXTRA

PROFESSOR XIAODONG ZHANG

/Il Faculty of Medicine, Department of Medicine

Professor of Macromolecular Structure and Function

" SUMMARY

Crumons
= MINI CV 7

> Centre for Structural Biology
> Electron Microscopy Centre
> Structural Biology

= 1988 - B.Sc. in Physics, Peking University, China

m = 1995 - Ph.D. in Physics, SUNY @ Stony Brook, USA
+44 (0)20 7594 3151 = 1995 - 1997 postdoctoral fellow, Harvard University LINKS y

forEqual Advancement
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Recipients Thus Far

j =
% 2006 Enju Lima SBU
c—g 2023 Xiaofeng Wang Shandong 2005  Anne Sickles SBU
& [2022  lJiayi Chen Brandeis 2004  Mirna Lerotic SBU
§ 2021 Yanzhu Chen SBU 2003 Lilia Anguelova SBU
% 2020 Rebekah Pestes Virginia Tech [2003  Carola Berger SBU
E 2019 Brooke Russell Yale 2002  Yiing-Rei Chen SBU
& (2018 Minjung Kim Seoul NU 2001  Jane Burward-Hoy SBU
2 2017 Anna Gura SBU 2001 Irina Mocioiu SBU
? 2016 Kathryn Meehan UC Davis 2001  Rebecca Christianson MIT
qw(_" 2015 Fen Guan SBU 2000 Diana Vaman SBU
E 2014 LiYi Purdue 1999  Angelika Osanna SBU
§ 2013 Ssara Callori SBU 1998  Shan-Ho Tsai SBU
g 2012 Marija Kotur SBU 1998 Mary Josephine Bellanca SBU
é 2011 Megan Connors SBU 1997 N.N. N.N.
£ [2010  Johanna Nelson SBU 1996 Q. Joan Harris MIT
ﬁ 2009 Na Li CCNU 1995  N.N. N.N.
'f% 2008 Christine Nattrass Yale 1994  Fang Shu SBU
= 007 Manuela Kulaxizi SBU 1992  Xiaodong Zhang SBU
forEqual Advancement @
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Zhiwan Xu

2014-2018 B.S. Fudan University

. 2018-2024 Ph.D. in Physics, UCLA

2024-now Postdoc, Los Alamos National Lab

“My curiosity of about the basic entities of
matter and the origin of our universe led me
on a journey to the cutting-edge research at
the Brookhaven National Lab, where we focus
on studying the fascinating world of particles
and fundamental forces that shape everything
around us.”

“‘Stay hungry. Stay foolish.”
— Steve Jobs 2005
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Search for the Chiral Magnetic Effect
from RHIC Beam Energy Scan-ll data

Zhiwan Xu

Physics & Astronomy Department

University of California, Los Angeles
July 26, 2024




The Parity of Elementary Particles

i " Mirro,
7 (npert(:tt::)nn) ; | | ; : ;
N\ quark / (P
% left handed right handed
right handed left handed

“Handedness of Matter”
~ Chirality

Goldhaber Award Presentation, 07/26/2024 2 Zhiwan Xu, UCLA STAR



Discovery of Parity Violation in Weak Interaction

Y/ INDCCC

KA
YD

BETA RAYS

Gravitation Elecctro-

magnetism Bl

COBALT
NUCLEI

Strong Force Weak Force

BETA RAYS
(ELECTRONS)

J Photo from the Nobel Photo from the Nobel
MIRROR WORLD . . Foundation archive. Foundation archive.
‘ Chlen—Shlung Wu Chen Ning Yang Tsung-Dao (T.D.) Lee
THIS WORLD Prize share: 1/2 Prize share: 1/2

1956: Co60 experiment (by Chien-Shiung Wu et al) discovered Parity symmetry breaking in
the weak interaction.

1957: Nobel Prize for Yang and Lee

Goldhaber Award Presentation, 07/26/2024 3 Zhiwan Xu, UCLA STAR




Parity Violation In
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A vacuum still has stuff in it

At High T

Goldhaber Award Presentation, 07/26/2024

Strong Interaction?

Phase change to Plasma
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H.O phase diagram
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Baryon density T
Image courtesy of Brookhaven National Laboratory
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Quark Gluon Plasma: the Small Bang

The Big Bang Theory

Dark Energy

Accelerated Expansion
Afterglow Light

Pattern Dark Ages

Development of
375,000 yrs.

Galaxies, Planets, etc.

Inflation

Quantun
Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion
13.77 billion years

“Baryogengesis”

https://www.bnl.gov/newsroom/news.php?a=11795

Matter > Anti-matter
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the “Small Bang” at RHIC
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The Role of Vacuum Topology

© Valleys represent a different universe (domain) o Analogy: Electro-Weak vacuum

with different proportions of hardness
E

(L+B)=anti(L+B) (L+B)>anti(L+B)

Matter= Antimatter > Antimatter

“Chirogenesis” Baryogengesis

Amoroso, Simone & Kar, Deepak & Schott, Matthias. (2020). How to discover QCD Instantons at the LHC.
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Chiral Magnetic Effect

— -

J Magnetic field (B) can induce charge separation
(current J) for quarks at chirality imbalance (us): CME.

Jo B
T T

odd parity even parity

T Spin

ﬁ Momentum

© Manifestly violate local Parity symmetry.

© Astrong B field The key condition

04/19/2024 7 Zhiwan Xu, UCLA




Gold-Gold Collisions at RHIC
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llisions at RHIC

- -

Heavy-lon Co
-

o Spectator protons
carry “+” charges

O Create B field

O Participants:

o At high T: Quarks
are liberated

O Gluons create

Simulation chirogenesis
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Strongest Magnetic Field on Earth

©

Goldhaber Award Presentation, 07/26/2024

Brookhaven

National Laboratory
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Beam Energy Scan at RHIC

RHIC energies, species combinations and luminosities (Run-1 to 22)

R W W W U U I

|
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[ ] ]

VAL

L]

L
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IR

8 9 12 15 17 20 23 27 39 54 56 62 130193200410500510

Center-of-mass energy \/sNN [GeV] (scale not linear)

Beam Energy Scan-ll
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The STAR detector

3
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2
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.
O
X
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©
.
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Time
Projection

Chamber

Event Plane

Detector

Front and Side View

Zhiwan Xu, UCLA

Goldhaber Award Presentation, 07/26/2024




How to measure the Chlral Magnetic Effect?

Elliptic

Reaction */
Plane '

dN .
— o | + 2vcos(p — WPgp) + 2a; sin(gp — Pgrp) + 2v,c082p — 2Wrp) + . ..

— EXpansion:

de x usB  but <a1> averaged out to be zero

Chiral Magnetic Effect 112 = (cos(¢; + ¢, — 2¥Rp)) = (1) — (@1@;) + BG(VS)

observables:
A 12— 0S _SS 7 Signal ~ BKG
/ / / Cancels out
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Measurement of Chiral Magnetic Effect

STAR, PRL 103(2009)251601;PRC 81(2010)54908;PRC 88 (2013) 64911

_ 5.1353.'..,.,..'.'....,....l.l..l...]..l._ o CME Non-CME B
9? 1.5 Au+Au 200 GeV —
&N - opposite charge ]
< P [ Wy Y7 E 2
+5 - N m| Y, Y7 -
= 0.5 5 W, Y4 .
Q N _
o 1| S % ......... @ ......... .- [ . & e —
Il B # ‘@‘ g @ - .g; AnEigoF'i:opy ¢2
_0.5— @& T =
>~05- ¢ %' same charge - T NN
P ! O W, Y7 3 SR Flowing resonance decay
E 8|V, Y7 -
15 T o ¥, Y4 -
B TN AT T T O Y T T TS T AT T N T TN A A MO
80 70 60 50 40 30 20 10 O V
% Most central A}/llz — }/OS _ }/SS — A}/CME _I_ k 2 + A}/nonfl()w
Signal Background > 80%

Yos > Vss, consistent with Chiral Magnetic Effect expectation

Measurement of CME is challenging because of the dominated background.
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Suppress the major background

O We develop a new method to directly remove flow background in measurement.
O Project to spherical shape events (v2 = 0), by utilizing the emission pattern.

Moderate CME Input

%1 0—3 Z. Xu et al, PLB 848(2024)138367
(Q\|
2 o AVFD 30-40% Au+Au 200 GeV - |
Z%8 Intercept = (1 2.85:+0.25)x10°° _ Event Shape Se‘!ectlon Spectator Detector
: : A}/112 — A}/CME _|_%+ A}/no flow
041 i l 1 NS
i ) Measured Signal Backgrounds
0'2___‘90'@@@0 True Signal B
[0 0:0:0:0.0.0.0.0:00 000000000 00000006000600000000000 .~ Y‘T‘ )’I yT
o[Intercept=(12.98:0.03)x10° - =" TN
0 002 004 006 008 0.1 0.2 |Z < |Z IZ ;
single vz{palr q2} 0«— (v,) BKG
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Beam Energy Scan |l data at RHIC

Forward spectators STAR PLB 839 (2023) 137779

Energy (GeV)| Events (1069) Year
27 555 2018

19.6 478 2019
17.3 220 2021
14.6 324 2019
11.5 230 2020

9.2 160 2020

7.7 101 2021

Goldhaber Award Presentation, 07/26/2024

Au+Au at VSan = 27 GeV

participants

Event Plane Detector (EPD) Upgraded in 2018
© Targeting the spectator regions for B field
o Suppressing non- flow background
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Beam Energy Scan Il at STAR

CME observable

0.00119.6 GeV 30-40% Au+Au
- h-h(no protons), |n|<1, ner > 3.2
- STAR preliminary
East EPD < } J,’% L
\ - Eodr T o 7
Vi SR _
L | . | O “Intercept = (0.46 + 0.21) x 10™
beam rapidity N > Ybeam: FOrward spectators 0 002 004 006 008 01 012
single v {pairq~ __}
2 POI 2 POI
o After Suppressing the flow BKG with ESS, and non-flow BKG Event Shape St‘a}lection Spectator W,
with spectator plane from EPD: Ay1? = AyME 4 k/z + Aynor-fiow
O The intercept of CME observable present a finite value. ! | N \

Measured Signal Backgrounds
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The Beam Energy Scan Il Results

200 GeV 27 GeV 19.6 GeV 14.6 GeV 11.5 GeV 9.2 GeV 7.7 GeV
0.04Ay ) Au+Au | h-h (no p/p) N - o : !

60 40 20 O 60 40 20 O 60 40 20 O 60 40 20 0 60 40 20 0 60 40 20 0 60 40 20 0
Centrality (%)

o The background indicator Ay, : is consistent with zero across the beam energy scan.

o Finite charge separation in Ay, observed in mid-central 20-50% events between 10—20 GeV.

o at 11.5, 14.6 and 19.6 GeV, each with above 30 significance.
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The Beam Energy Scan Il Results

200 GeV 27 GeV 19.6 GeV 14.6 GeV 11.5 GeV 9.2 GeV 7.7 GeV
0.04Ay ) Au+Au | h-h (no p/p) | : ! [
(@AY [ ' |
N VeSS x ¥ x X x ¥ x x * X | Xx ¥ x X X x | X X
= 0.02F X AL ¥ x - X X = 2 - 2 L X X X _ *
I [¥ *t**% +’l‘*i ‘#I’** be )}ai’l‘*{»’ ##*‘} +:+* thy
"% - . ] . - . | ] _’_ , ‘ . - — - : L T @ = - — = —. * _ | L
A 1! edlle | e iR LR IR o R A +¥ +
| Ll

003 CME observable 7' = (cos(¢; + 9, — ¥, — ¥, ) | | :'_.._,_._._._,_._._._,_._._._f.
[t |

Ay :: :
00O ess % % if x % M I
8 | oo 4 Xy %, X X X ¥ ox X % X -
Z oy o0 0B ’i-)é MR |1 PR % 3Bty t oo ;% %9 ‘I’i i'cﬁ'{! ? .
g I Q X!l o o A |
%.02} 1 1 | 4
Background Indicator 7" =(cos(p, — 3¢, + ¥, +¥1,))) o, MSTARpreliminary} | T |

60 40 20 0 60 40 20 O 60 40 20 060 40 20 0 60 40 20 0 60 40 20 O 60 40 20 O
Centrality (%)

-0.04=

o The background indicator Ay, : is consistent with zero across the beam energy scan.

o Finite charge separation in Ay, observed in mid-central 20-50% events between 10—20 GeV.

o at 11.5, 14.6 and 19.6 GeV, each with above 30 significance.
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Beam Energy Dependence

R STAR Au+Au (20-50%) -
g C h-h (no p/p) -
£ 0.03— i - —
Zg B % X ¥ ¥ -
0.02— ¥ -

: o my12 :

0.01— ® AY;ZZS _:

- ; ¢ ¢ & Y BKG removal -
DTSRRI I SUP S BeoBe X0 "

"Ha) # b ’ e

}m% 0.2:— + + + + —:
I S .
(b) = -

Goldhaber Award Prese
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o After removing the flow BKG with ESS, and
nonflow BKG using Spectator Plane,

o A finite residual charge separation (30
above zero) at 11.5, 14.6 and 19.6 GeV

© The background indicator is consistent
with zero.

O The residual charge separation may come
from the Chiral Magnetic Effects?

O |t can largely enhance our understanding
of the local parity violation In the strong
interaction.

Zhiwan Xu, UCLA STAR
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-especially folks of the CME focus group.
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