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The STAR detector
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Search for Chiral Magnetic Effect in isobar collisions

, 4] The Chiral Magnetic Effect (CME) is predicted to
occur as a conseguence of a local violation of P and
& . : o
CP symmetries of the strong interaction in a strong

electromagnetic field generated in relativistic heavy-
ion collisions.

Experimental manifestation of the CME involves a
separation of positively and negatively charged
hadrons along the direction of the magnetic field.

https://www.bnl.gov/newsroom/news.php?a=119062
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Search for Chiral Magnetic Effect in isobar collisions

AL\ S B-field? in Ru+Ru ~15%
| e,ﬁ? Tel® | 6. 0 < larger than in Zr+Zr

Dedicated run to minimize

systematic uncertainties
» Fill-by-fill switching
* Level luminosity
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Search for Chiral Magnetic Effect in isobar collisions

CME sensitive observable B-fielq oF
f—r ¢ * I di x [+]
Dy=Cafts o =(eosli + 65 ~ 200) = Vil
C3 =C3,0s — C3ss  Csss =(COS(¢’§ + (bf — 2¢c)), / } Y
Pre-defined criteria: (Ay/v,)., .z, >(AV/V,),. ... by
8 T T T T T T T T T T T T T T ~ =
g 1.02 |  STAR Isobar post-blind analysis, syy = 200 GeV, Ru+Ru/Zr+Zr, 20-50% 1 Reaction-plang \{r"-'}\ Charged tracks
o (measureq) | /AN V¢ fmeasured]
(V] - b
A R e e e e e e e e e e e e e e e e e e = = = . T ——— _
= o i + Z
g ® ol o !
g M = 4 & o &
: T S = - -- o
o
g
= 0-94 1 1 ] ] 1 - 1 QL
o A 4 g f M i 4 &
o Q«Q§°‘*° Tl s Qw QQ? A SCNCU I 2 oy \Zﬂ\‘;}% é’ii
< X K 7 N N o K : N
I \\\ RO KOS L $ N
,&, " N NV

QG
N AIRCOERC SRR

M

No CME signature satisfying the predefined criteria observed in blind analysis of isobar collisions
Deviation of CME baseline from unity —» multiplicity difference & non-flow correlations
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CME: study of non-flow background il

(unknown)
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[M. Abdallah et al. (STAR), Phys. Rev. C 105 (2022) 014901] 11.06 _
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STAR, Phys. Rev. C, 105 (2022) 014901

Isobar results consistent with the estimate of non-flow background within uncertainties
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Energy loss of charm quarks in heavy-ion collisions
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STAR, Phys. Rev. C 99 (2019) 034908
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Energy loss of bottom quarks in heavy-ion collisions

Heavy-flavor hadron decayed electrons: ¢ - e and b - e separation thanks to
Heavy Flavor Tracker.
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Energy loss of bottom quarks in heavy-ion collisions

Heavy-flavor hadron decayed electrons: ¢ - e and b - e separation thanks to

Heavy Flavor Tracker.

Clear indication that b quarks lose less
energy than c quarks.

D. Kikota, EUNPC 2022
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Energy loss of bottom quarks in heavy-ion collisions

Heavy-flavor hadron decayed electrons: ¢ - e and b - e separation thanks to
Heavy Flavor Tracker.
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D%-meson tagged jets

DO-jet radial profile — charm quark diffusion in the QGP
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Rcp: strong suppression at low jet pr, hint of increasing trend.
Ratio of radial distributions consistent with unity.
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BES-Il program

Fixed Target
z =200 cm

Yellow beam __

WEST

Full coverage from y=0 to
target in 3 GeV Au+Au
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Global hyperon polarization

Vorticity of the medium and magnetic field
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Global hyperon polarization Py

Vorticity of the medium and magnetic field
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BES-II results extend the reach to Vsyw = 3 GeV, Pyincreases with decreasing energy
Results from STAR BES-II: Vsww = 3, 7.2, 19.6, 27, 54.4 GeV
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BES-II: Elliptic flow of light nuclel
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Other BES-II results with improved precision: particle spectra, elliptic flow of strange
hadrons, K™ production, (anti-)light hypernuclei ... and more to come soon
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The BRAHMS experiment

Designed to measure charged hadrons over a wide H2, TS
range of rapidity and transverse momentum

Forward Spectrometer

Major motivation: characterizing the baryon stopping in #IRes0

p+p and Au+Au
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BRAHMS results courtesy of
D. Kikola, EUNPC 2022 Phys. Rev. Lett. 93, 102301 (2004) & QM09 Flemming Videbaek




Baryon stopping in p+p and Au+Au at RHIC

p+p collision at lower B
energies exhibits a ~* BRAHMS\'s = 200 GeV BRAHMS Preliminary
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Baryon stopping at RHIC: data vs models

e p+p proton data compared to
PYTHIA8 (full drawn curve) and
EPOS 1.99 (dashed curve)

* Net-protons are better described
by EPOS

* Many other models predict net-p
distributions like PYTHIA, not in
agreement with data

D. Kikota, EUNPC 2022

ot
(&

dN/dy (INL)

o
o

02 |

0.1

p+p 62.4 GeV '
BRAHMS preliminary-




Evaluation of baryon stopping AuAu 200 GeV

60 - 80 %

The rapidity loss can be evaluated
by varying extrapolation to beam
rapidity and calculate the y, -<y>
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Evaluation of baryon stopping

The rapidity loss can be evaluated
by varying extrapolation to beam
rapidity and calculate the y, -<y>

Rapidity loss estimated to be in
the range 2.0-2.4 at 200 GeV

D. Kikota, EUNPC 2022
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Summary and outlook

* RHIC is a versatile machine and facilitates broad
physics program

- Study of properties of the hot and cold nuclear matter N
- Mapping the QCD phase diagram in BES/BES-II

— Study of origin of the nucleon spin in collisions of
polarized protons

4 §. )\,\ ( "|‘ 1‘ 1
e <

* Recently completed forward upgrades

- Forward Tracking System and Forward Colorimeter
System

* Rich heavy-ion physics program at RHIC and many interesting results to come
 BES-II data
* More cold and hot QCD studies with high-statistics 200 GeV p+p, p+Au and Au+Au
data to be collected in 2023-2025
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Backup
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Global hyperon polarization Py

Au+Au, Ru+Ru vs Zr+Zr at 200 GeV - system size and
magnetic field driven effects
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Increasing Px with centrality, no collision system dependence

No B-field driven splitting between P, and Pani.n Observed
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