STAR OVERVIEW
RECENT RESULTS AND HIGHLIGHTS

Nicole Lewis for the Star Collaboration (BNL)
Initial Stages 2023
June 19", 2023
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v, and vz inp + Au, d + Au and He + Au

Ratio to d + Au for similar mean multiplicity [SziTj'kay S”htleggli Huagg
« Final-state effects are expected to largely cancel out €d, Faraliel >ession

« Sensitive to effects from initial spatial geometry and contributions from initial stage pre-
equilibrium flow

o411t b)  VeeseSFit - « Two theory comparisons:

_ < . : .
1O 2 Tloy=35.8 o e = 09 .- &, with nucleon spatial fluctuations
10-20% “He+Au (N_)=33.1 | -
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_-* &, with nucleon + sub-nucleon spatial
fluctuations

e Same v; measured in all

systems, consistent with:
« Sub-nucleon spatial geometry
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_ « Large initial stage pre-flow contribution
STAR Collaboration, PRL 130, 242301 (2023)
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Imaging the Shape ofAtomlc Nuclei

body-body

See Talk by Jiangyong Jia: Tues, Parallel Session 1

« Random orientation increases the
flow fluctuation and correlations with
pr for U + U compared to Au + Au

e Take ratio of correlations to constrain
nuclear shape parameters

(v3 607)yy
<v% 6pT>AuAu

« Compare with hydro and

Glauber Models Ratio hydro
: —4- STAR
» Constraints on quadrupole -0

deformation, p2u, and - 55;;:2:;2

T . T S
triaxiality, yy, consistent with | e

low energy measurements S S

Centrality [%)] Centrality [%)]
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Measuring Nuclear Structure with Isobar &

Collisions

TRU, =% e CoRw

96Zr ! \i 96Zr

« Difference in number of neutrons
affects the nucleus’s size and
density

« Use the multiplicity distribution to
extract
« Neutron skin thickness

e Nuclear symmetry energy

6/19/2023

See Poster by Haojie Xu

- STARPreliminary DFT(eSHF) densities

Isobar |s,, = 200 GeV —— L(p,) = 20 MeV
—=— L(p,) = 47.3 MeV

—¥ Data —+— L(p_) = 70 MeV
L(p,) = 53.8 + 1.7(stat) * 7.8(syst) MeV |

Systematics from:
deformations

N cutoff at top 1%, 3%
Glauber vs Trento models
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0 100 200 300 400 500 600 _ 700
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r
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Elliptic flow of strange and multi-strange &
hadrons in |sobar coII|S|ons ) See Poster by PriyanshiSinha

( : .2. '|'y|'<' T aaaa T

STAR Preliminary

1 O Ratio (Ru+Ru/Zr+Zr)
1 oo O mm = mC

20
Centrality(%)

Ratio between v, in Ru + Ru and Zr + Zr is systematically greater than a1
 Caused by differences in the nuclear shape between the colliding nuclei

6/19/2023 Nicole Lewis, 1IS2023



Longitudinal De-correlation of v, and Vs

e Tn (T’) MeaSUI’ES hOW o STAR Prel:mmary ] o STAR Prehmmafy ]
much v, changes along 1t |
the longitudinal direction

0.95[

r, (1)

« Probing initial state 05k aues _ |
dynamics N 3D and W |5, =544 GeV ' m 25<n_<40

851 ¢ y5. =27 GeV ] 85 ¢ 21<p |<5.1

measuring the dynamical w5 - 196 Gev : m21<pn|<51

evolution of the QGP o Tas S

* 1,(n) shows clear centrality dependence T T SR ety ]

* 73(n) shows much weaker centrality o.sé
dependence o8]
r3(n) ° :

« Larger longitudinal de-correlations at o4t _
- W |5, =544 GeV 1 W 25<n <40

lower collision energies 0.2f # 5, =27 GeV 1 o2} e 21<p <51

- W 5, = 19.6 GeV I21<In |<51
| PR

0 0.5 . 0 0 5
n n
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Hard Probes

Dissociation Regeneration

OVSO

6/19/2023 Nicole Lewis, 1IS2023



Jet Substructureinp + p

STAR Preliminary P+ P VS =200 GeV
anti-k+ full jets, R=0.4
20<prjet<30GeVic Zz,+=0.1,=0
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See Talk by David Stewart
Wed, Parallel Session 5

% 0.15<R;<0.3 —F- HERWIG7 LHCtune -
0.3<Ryg<0.4 ]

STAR Preliminary

p+p Vs =200 GeV

anti-k full jets, R=0.4, |n|<0.6
(Zcut1, B1)=(0,0), (Zcut2, B2)=(0.1,0) |
MultiFolded with pr, Q, M, Mg, Rg, 257

20 < pr.jet < 30 GeVic

OO0 -~ N W h~r OO OO N @

» Reconstruct jet, then groom to isolate non-perturbative part of

Figure from Nihar shower

Sahoo, HP2023 » Anti-correlation between collinear dropped jet mass AM /M and R,
 Consistent with angular ordering of the parton shower

6/19/2023 Nicole Lewis, 1IS2023




See Talk by David Stewart: Wed, Parallel Session 5 o

(Low AR ) (" Transition ) .
hadrons Region High AR
randomly Onset of parton

@Stributecb khadronizationj shower

Diagram from
Andrew Tamis

HP 2023 @

Normalized 1
EEC B EE; d(AR)
Z]etszi:ﬁj 2l /

pT,jet

« Studying how the energy is distributed as a
function of spatial separation within the jet

0

| ~STARPreliminary

AR

E;E;
<Z]ets Zl¢] )

pT]et

—

p+p, Vs = 200 GeV

Constituent P> 0.2 GeV/c
JetR =04, |n | <06

15 < Jet pT < 20 GeVic
- Kyle Lee, MIT
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« Probing hadronization scale and jet
evolution

 Transition regionis AR X pjTEtva — 3 GeV
independent of jet pr PRl G dea gl g

T T

[ Free Hadron
I Transition

Quark/Gluon
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Jet-Event Activity Correlations in p + Au

STAR Preliminary

reco

T,lead
reco

T,lead

* 10<p

—*-15<p

p+Au 'Sy = 200 GeV
EtT"g >5.4 GeV
anti-k; R=0.4 jets

I | < 0.6

IIII|IIII|I|II|I||||III|

<15
<20

—-20< prTell‘;"ad <30

jets uncorrected for detector effects

statistical errors only

) A S N AR B B, rll DA

<BBCE sum>
22780 + 30
21870 £ 60
21200 £ 100

0 10000 20000 30000 40000

6/19/2023

60000 _ 70000
iBBC East Sum

50000

Nicole Lewis, 1S2023

See Talk by David Stewart
Wed, Parallel Session 5

« Anti-correlation between
jet pr at mid-rapidity and
Event Activity (EA) at
forward-rapidity
e i.e. lowest-pr jets have a

broader EA distributions

 Hard and soft scale physics
are correlated over broad
range of rapidities




Jet Mass Distribution in p + Au

» Shape of jet mass distribution does not change with event activity (EA)

« M distribution in high-EA p + Au also consistent withp + p [SeeTaIk by David Stewart]

Wed, Parallel Session 5

 Null result for jet quenching inp + Au

TTTTTTTITTTI T T ToIm I eI I T o m ITIoIT ITIrI I IoITo[ITTIT]
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0.45 p+Au |s,, =200 GeV 'STAR Preliminary = P p+Au, p+p |[S,, = 200 GeV STAR Preliminary

anti-k,, R=0.4,l_|<1-R E : )
0.4 jet : : anti-k,, R=0.4, |<1-R
20<p, A <30GeVic 30<p, , <45 GeVie : aF Ky M oy
0.35 %0-50% EA ] E
detector uncertamty E 35F 20< P, o< 30 GeV/c

0 3 3 n
0.25 e *50-100% EA [lemb.+bkg. uncertainty E : * STAR p4p 30< Prjer < 45 GeV/c
= E -OF detector uncertainty
0.2 E - % 0-50% EA p+Au remb.+bkg. uncertainty
0.15 > o

0.1
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low / high EA
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J /W Production with Jet Activity inp + p

102 STAR Preliminary  p.p, |s = 200 GeV m [See Talk by Barbara Trzeaak]

Tues, Parallel Session 4

Inclusive J/y — pu'n

¥ J/ Jiy
pT"’ <10 GeVre, |y

|<0.4 o |/ cross section as a function of number

Charged jet, R=0.4 ofjets

o >3 GeVic, [y < 1-R J/y
J/
, VS
I Ldt=76.0pb"
—¢ Data

[~ [L] systematic uncertainty « Constraining J /Y production mechanism: color

—— PYTHIAS8, STAR HF tune|( x1.97) Sing|et vs color octet
= 8% uncertainty of luminosity not included
- I 1

« Inthe measured kinematics, PYTHIAS8 predicts
B a larger fraction of J /1s are produced in

- association with jets than observed in data

e Theoretical model calculations needed

Data / PYTHIA8

0
Jet Activity

6/19/2023 Nicole Lewis, 1IS2023



Suppression of Y States in Au + Au

See Talk by Barbara Trzeciak: Tues, Parallel Session 4

e A colored 30-60% 10-30% 0-10% 0-60%

dipole | | |

| AutAu200 GeV, |y|<1,0<p <10 GeVic |

e Sensitive to the

temperature of _
the QGP 0.8

<«

!
» Significant suppression of Y ~ 0'6_
states comparedtop + p 04

« Increases with centrality _ E¢+ I:ﬂ

7 Y(3S) (95% C.L.) |

« Sequential suppression pattern: 0.2
higher excited states more

i i © N . uncertaint
suppressed due to their lower coll y | | %

| | | ]

o . 0
binding energies 0 50 100 150 200 250 300 350
N

part
STAR Collaboration, PRL 130, 112301 (2023)
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Suppression of Y States in Isobar Collisions ™

14 40-80%  20-40% 0-20%
. | I |

Isobar \/ San = 200 GeV ®Y(S)
0<p, <10 GeV/c, |y|<1 " 1(25)

STAR Preliminary

. t

I\ unclertainty | 4:” |

OC)

50 1 ?\(I) 150 200

part

6/19/2023

Nicole Lewis, 1S2023

See Talk by Barbara TrzeC|ak
Tues, Parallel Session 4

O ¢ 4..@

Similar R4 4 suppression of Y
states in isobar collisions as
Au + Au

« Increases with centrality

« Hint of sequential suppression
pattern




Suppression of Y States in Isobar Collisions ™

| | l
® Isobar |s =200 GeV lyl<1,0<p_ <10 GeV/c

® Au+Au |5y =200 GeV, PRL2023

STAR Preliminary

+

"B N_, uncertainty

| |

.0,
" XX
global uncertainty &

| | | | |
50 100 150 N 200 250 300 350

part
STAR Collaboration, PRL 130, 112301 (2023)

6/19/2023 Nicole Lewis, 1IS2023

Tues, Parallel Session 4

sozr N 25Ru Rl @

Similar R4 4 suppression of Y
states in isobar collisions as
Au + Au

« No significant dependence on
collision species

« Suppression is driven by
system size, (Npart)

[See Talk by Barbara TrzeC|ak




Dissociation Regeneration

J /Y Supression O ‘
[See Talk by Barbara Trzeciak}
Tues, Parallel Session 4

3
o B F{u+F{u&Zr+Zr@200 GeV, p,>0.2 GeVic, e'e, |y |<1 0

Also a colored dipole = 1.aj AuU+AU@S4.4 GeV, p_ > 0.2 GeVi, e [y <1.0

° LeSS massive tha N Y‘ 0:5 16 B Cu+Cu@200 GeV, pT>O GeVlc, e'e”, |y |<0.35, PRL2008
O L p+Au@200 GeV, P, > 0 GeVl/c, n'u-, |y |<0.5, PLB2022

° Expected Iarger 143 Au+Au@200 GeV, p_>0.15 GeV/c, ww, |y|<0.5, PLB2019
contribution from i
regeneration 121

1f

e | /W Ry 4 suppression in isobar
collisions is consistent with Au + Au

at S|m|Iar( part)

08}
0.6 |

04f
« Suppression is driven by system size

(Npart), not the collisions geometry

02 STAR Preliminary

O_IIII.I
10
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Polarization in
Heavy lon Collisions

- +

Participants

Spectators

6/19/2023 Nicole Lewis, 1IS2023



Global Spin Alignment of ¢ and K*°

« Measuring pyo, the 00" component of the spin
density matrix STAR Collaboration, Nature 614, 244 (2023)

* poo deviating from 1/3 indicates spin alignment %0 (yl<1.081.2<p <54 GeVIc) -

 Conventional ® Diagram from ' o K°(ly| <1.0&1.0 < p_<5.0 GeVic)
Subhash Singha —GY=464+073m
QM2022 \

causes of
polarization:

o

Participants

e
Spectators

« Large excess of ¢ pyo compared to K*%p, 03
« Cannot be explained by conventional mechanisms

 Consistent with polarization due to strong force
field

- filled: STAR (Au+Au & 20% - 60% Centrality)
« Possible connection to effects from glasma -9 open: ALICE (Pb+Pb & 10% - 50% Centrality)

fields ] 0

A. Kumar, B. Muller, and D.L. Yang, 10 102 10°

arXiv:2304.04181 (2023)

\sny (GeV)

6/19/2023 Nicole Lewis, 1IS2023



Nuclear Tomography Through
Entanglement

See Poster by Sam Corey and Daniel Brandenburg

A + A collision

e Quantum interference between
one ion emitting the p versus the
other

 Analogous to a double-slit pattern

—
N
<=7

* No entanglementinp + Au

e Strong Modulationin A + A
collisions

o Differencein Au+ AuvsU + U
sinsitve to nuclear geometry

—
T T T

.O) .
T T T

—f(9) = 1+ A cos(2 Syst. Uncert.

[ B¥S Au+Au: A ) .4 +0.4)x107?
—Em U+ ;A ; .6 +0.4)x107?
" mgEptAu ;A . .2 J_r0.9|)><10‘2

R |
e Used to extract nuclear mass radius r =z

counts (norm. to unity)
o
(0]

o
~

STAR Collaboration, Sci. Adv. 9, eabq3903 (2023)
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Low-x Measurements




For more information see:

BarYOn StOpp”']g in y —I— Au N. Lewis, DIS 2023

C.Y. Tsang, APS GHP 2023

— Au+Au \s,, = 54.4 GeV (y+Au-rich)

:HHHHHHH

» Clear signature of baryon @ SRR By ™

stopping in inclus?v_e v
photonuclear collisions 9 50
« Similarto eA4 except Q% - 0

 Not consistent with the
baryon number being carried
by the valence quarks arXiv:2205.05685 (2022)

« Alternative model: baryon junction, aY-shaped
configuration of low-x gluons which carries the
baryon number

D. Kharzeev, Physics Letters B 378, 238 (1996)

<
@ — Fit to y+Au-rich: < exp( (1.13 £ 0.32) y )
VS ) Slope from PYTHIA: = exp( 2.5y )
@ @ R Y ) . 0.2 0.4 0.6

6/19/2023 Nicole Lewis, 1IS2023




Charge Stopping vs Baryon Stopping Using
ISO bar COl ||S|0ns For more information see:

e . N. Lewis, DIS
Charge stopping difficult to measure experimentally cy ?S'\;';g rhe ep 2023
« Measure net-charge yield difference instead: AQ = Q(Ru) — Q(Zr)

« Compare to net-baryonyield, B

STAR Preliminary If quarks carry baryon number: @
Isobar (Ru + Ru, Zr + Zr) B AVA
vsnn =200 GeV, lyl<0.5 —Xx—<1 @ @

AQ A
« Model calculations predict < 1

—
o

. B AZ
For all centralities: — x — > 1
AQ T A

« Consistent with baryon junction prediction

B/AQ x AZ/A
o

S VAYAY A e i i
QQéQé’é’é'ézéze!gx o !_arggr reactlor? cross section due to

XX junctions carrying a much smaller
Tronto momentum fraction: more baryon stopping

=z UrQMD arXiv:2205.05685 (2022)

.7 HERWIG 7 p+ « Shape consistent with effects from the

100 120 140 160 neutron skin

6/19/2023 Nicole Lewis, 1IS2023



Di-t? Correlationsinp + p, p + Al, p + Au, d + Au

See Talk by Matt Posik: Tues, Parallel Session 4
large x; /small x, | . .
T Probing nonlinear gluon dynamics at small-x

P A | STAR preliminary Trigger n° p_ | PHENIX PRL 107, 172301 (2011) php Thesis

[ Sy =200 GeV * 15:20GeVic I s =200 GeV Trigger cluster p
[ NN — a%a%+X ® 20-25GeVlc NN - cluster+a®+X * 1.6-2.0 GeV/cT

- 26<n<4 0 2530GeVic | 3_.,..38 0 2.0-5.0 GeVic

i E<A¢<ﬁ A 3.0-5.0GeV/c i %‘<Aq><32—“

§ 7
bt

STAR, PRL 129, 092501 (2022)
STAR |s, =200 GeV, NN — n°x°X
I 26<n<4 Ape[F, 3]
i + p‘T”9=1 5-2 GeV/c

w

INI

p$530=1 -1.5 GeV/c
* PAU/pp <= pPAl/pp

Area ratio (dAu/pp)

'ﬂ

L

* + + dAu/pp P50 = 1-1.5 GeVie
* * 0000

—h
T T 1 1

©
()
P
©
b
=
—
©
)
o

20000
* 4 E.A. (SEgg.)
StARERLI.Oz0LeeD At forward rapidity, compare pp, pA, and dA to study
0 20000 40000 Double Parton Scattering (DPS): two separate hard
E.A. (ZEggc) interactions in a single collision
Clear suppressioninpA atlow pr . No suppression in overlapping RHIC kinematics in d + Au

» Increases with event activity (E. A.) « Suppression only observed at very low py at PHENIX

6/19/2023 Nicole Lewis, 1IS2023



Summary & Take Home

« STAR is able to probe fundamental properties of initial-state nuclear physics using a
wide range of collision species and energies

Flow Correlations

« Collectivity in p + Au, d + Au and 3He + Au - consistent with large contribution from
sub-nucleon flow or pre-flow

« Probe nuclear structure and geometry
« Larger longitudinal de-correlations at lower collision energies

Hard Probes
« Constraining jetsinp +pandp + A
Y sequential suppression and J /Y suppression is driven by system size

Polarization in heavy ion collisions
- Global Spin alignment of ¢» and K*? consistent with a strong force field effect

Low-x Measurments
« Measurements sensitive to the carrier of the baryon number

« Forward di-hadron correlations probe nonlinear gluon behavior

6/19/2023 Nicole Lewis, 1IS2023



Future Data Taking with STAR

SNo793:The
STAR Beam Use [ 1TPC ][ Forward Silicon Tracker ][ STGCJ Forward EMCal and HCalj

Request for B R S 1

— Y

Run-23-25 | ol STAR Forward Upgrade
25<n<4

 Rapidity dependence of flow
harmonics

 Longitudinal de-correlations

« Nonlinear gluon dynamics
through dihadrons, y-Jet, di-

Collision Species 7 | jets

Au + Au A « R, fordirect photons, Drell
p+p,p+ Au Yan, hadrons
Au + Au

6/19/2023 Nicole Lewis, 1IS2023



4 STAR Posters

~

« Elliptic flow of strange and multi-strange
hadrons in isobar collisions at RHIC,
Priyanshi Sinha

« Longitudinal De-correlation of
Anisotropic Flow at RHIC-STAR , Gaoguo
Yan

« Measurement of Femtoscopic correlation

function between D mesons and
charged hadrons in Au + Au collisions at
VSvnv = 200 GeV, Priyanka Roy
Chowdhury

« Nuclear Tomography through
Entanglement Enabled Spin Interference,
Sam Corey

 Probing the neutron skin and nuclear

\VSNN = 200 GeV by STAR, Hao_jie Xu

6/19/2023

/ STAR Talks

« Imaging the shape of atomic nuclei in high-
energy collisions from STAR, Jiangyong Jia,
Tuesday 2:20 PM

« Recent quarkonium results from the STAR
experiment, Barbara Trzeciak, Tuesday 5:10
PM

 Probing gluon saturation through two-particle
correlations at STAR, Matt Posik, Tuesday
6:10 PM

 Systematic study of flow harmonics via di-
hadron correlations at mid-rapidity in p + Au,
d + Au and 3He + Au collisions at 200 GeV,
Shengli Huang, Wednesday 2:20 PM

« Measurements of jet substructure in p + p and
jet-event activity correlationsinp +

symmetry energy with isobar coIIisionsy

Au collisions at /syy = 200 GeV at STAR,
David Stewart, Wednesday 3:00 PM /

Nicole Lewis, 1S2023
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—e— High EA, p*/(>8, >12), GeV/c
Low EA, p'T"’:(>B. >12), GeVie
'_‘:’_' —=— High EA, p'*/(>10, >20), GeV/c

% #— Low EA, p'1',":(>1 0, >20), GeVic

STAR Preliminary

p+Au |5y, =200 GeV i )

R =04 anti-k,,
detector-level jets

T

3.5

Dijet pr Balanceinp + Au o
Indicates No Jet Quenching  25¢

2

i

1.5
[See Talk by David StewartJ 1

Wed, Parallel Session 5 0.5

'TIIIITI[IIIII]I[II]I[]IT T T

1.4 + —=— pl*(>8,>12), GeV/c
: —5— p'®:(>10, >20), GeV/c
13 ¢ T

1.2 |
1.1 |
 But the dijet p balance does not (1,_9 :

change with event activity 0.8 |

« Dijet acoplanarity also does not change 0.7 |
with event activity 0.6

0O 01 02 03 04 05

pT,lead - pT,sub
pT,lead + pT,sub

e Jet pr is correlated with event activity

(E.A.) in a way that could indicate jet
quenching

Fa High EA
FaLow EA

6/19/2023 Nicole Lewis, 1IS2023



Baryon Stopping vs Charge Stopping
Using Isobar Data

e 2Ru + 7SRu and 257r + 297r at /Syy = 200 GeV

« Difference in net-charge yield: @-}4-@
AQ = Q(Ru) — Q(Zr) = [(Ny+ — Np=) + (Ng+ — Ni=) + (N, = Np)| o = [z
0>+0

~ Ny(R2; — 1) + Ng(R2x — 1) + N,(R2, — 1)

bl ine: _ ot /Nn)g,
Double ratios: R2,, = (e /N, @_}{_@
» Net-baryon yield:
0«4
B = (N, — N3) + (Np = Np) = (N, = N) + | Np |

« Using inclusive particle yields, not removing contributions from @'}{-@
weak decays

J. D. Brandenburg, N. Lewis, P. Tribedy, Z. Xu, arXiv:2205.05685 (2022)

6/19/2023 Nicole Lewis, 1IS2023



Baryon Stopping vs Charge Stopping Using Isobar Data

Derivation of the Charge Difference Formula

Double ratios:

N N_- 1+(N_.+—N_-)/N 1+ ARE
Rzn _ ( n+/ T )Ru - ( ( nt T )/ n)Ru _ I7{Tu ~ 14 AREu B ARszr
(Nn"'/Nn‘)Zr (1 + (Nn"' - Nn‘)/Nn)Zr 1+ ARZr

2

And similarly for R2x and R2,,, where N, =

For the net charge difference:

AQ = Q(Ru) — Q(Zr) = [(Ng+ — Ng=) + (Ny+ — Ng-) + (N, = Np)| . = [z

So
(Nn"' - Nn_)Ru - (Nn"' - Nn_)Zr — (Nnx ARgu)Ru - (Nnx AR7ZTr)Zr

~ N;(ARg, — AR7.) = N;(R2,; — 1)

And
AQ = Q(Ru) — Q(Zr) ~ Ny (R2; — 1) + Ng(R2x — 1) + N,(R2, — 1)

J. D. Brandenburg, N. Lewis, P. Tribedy, Z. Xu, arXiv:2205.05685 (2022)

6/19/2023 Nicole Lewis, 1IS2023



Di-Y Correlationsinp + p, p + Al, p + Au, d + Au g4
See Talk by Matt Posik AN
[ Tues, Parallel Session 4 195, = 200 GeV, NN — 22X STAR o
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e Suppression increase with Event Activity (E.A.)

T

Relative width (pAu/pp)

R
« No broadening of the correlation function p** [GeVic]
observed
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0.2

- STAR preliminary o pp {Syn = 200 GeV

Sy = 200 GeV * pAU W= X SeeTalk by |

L 26<n<4 .
—- 26< n< 4 ¢ dAU | dAu: STAR preliminary| pmg-1 5-2 GeV/c Matt Posik
Tues, Parallel

piss°—1 -1.5 GeV/c

opp *pAu .dAU \ SESSIOI’I [|. )
— fit

fraction

J28288
x X * * % * ¢ e
0000%0 500000000 i 4 8 M * 5 9 L

Mvwwwgwgwg pp,pAU: arXiv:2111.10396 dAu: shifted by pedestal in pAu
1 1 1 | 1 1 | 1 1 1 1 I | Il 11l 1 I 1 | 1 1 | ] 1 | 1 | | 1 1
0 2 0 3 2 3 4 2 3 4

A¢ [rad] A¢ [rad]
M, [GeV/c?)
d + Au has a X 5 higher pedestal comparedtop + pandp + Au

 Could be explained through Double Parton Scattering (DPS): two separate hard interactionsin a
single collision

« % PID has a much higher background in d + Au comparedtop + p and p + Au

“%ee
*g

Lot

e Di-m% measurements favor cleaner pA comparted to dA collisions
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