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Observing the Sivers effect

polarized

Sivers or twist-3 mechanisms: i ) )
SP (Sproton ) (PprotonXkT)) 0

kT,q
- Jetl pr
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'\p - Parton kr preference fo

Sensitive to proton spin — leads to Spir'l- ) -
parton transverse motion dependent tilt of dijet y Kkt
correlations \ opening angle
Jet2 Pr
. . 150 —
* Sivers effect measures spin- [ ~e-u-quark STAR Preliminary
~  -e-d-quark 2012+2015
dependent parton K+ 100— -+ glhon+sea +tz/t-z Corrrt\bimled
= stat.uncert. only
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* Measurement looks for spin- 7 S0F + 1 s
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Spin Asymmetries o

Transverse Single Spin Asymmetries

0.25
_ ~ STAR p'+p->n+X ¢ Isolated n° 200 GeV
e 2011 \/E = 500 GeV Ay 0 2:—9 > 2 GeV/e 4+ Isolated n° 500 GeV
— R ¢  Non-isolated n° 200 GeV
2015 \/E = 200 GeV - 27<n<4.0 4  Non-isolated 7° 500 GeV
0.15[—3.0/3.4% beam pol. scale uncertainty not shown
0 — []Theory 200 GeV
] — B
shows a weak 4/ s dependence 005k b ofe o sy *
E 4 . i S . [ I
e Significant difference for O I
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S 455 £ o
o 8 4F N STAR preliminary
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. E e
mechanisms (other than o oot e * ¢ 3 e
Collins or Sivers) for Ve f
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https://indico.bnl.gov/event/9385/contributions/42562/attachments/30919/48620/ColdQCDHighlights_v3.pdf

Spin Asymmetries

. 20154/s = 200 GeV

dataset is factor of 2
greater in statistics
than 2009

e AG(x, Q%) is positive
for x > 0.05

* The most stringent
constraints for

x > 0.1 until the EIC
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Light by light scattering
leading to particle production

) > 2[\),\,,

o whesler Proces 1934, Breit and Wheeler, Collision
s .= of two light Quanta to create
“ matter and antimatter (e+e-)

STAR arXiv: 1910.12400

~1000 . . l :

o : I | | | | :
' Light-by-Light Scattering I E 900 f_ 0.45 <Mge < 0.76 GeV/ c? STAR —f
< F % AusAuUPC *  Au+Au 60-80% x 0.5 .
. « 800 =
e Observation of = - —— Fit:Cx(1+A,, cos2A¢ + Amcos 4N ) +1c -
. . > — ]
exclusive Breit-Wheeler g "00F ! " -
process with all 600" E
possible kinematic 500 % —
distributions (yields, wo=" ] . ko 3
Me., pr, angle) 3001 =
| 200 N -
 QObservation of Vacuum oofl | -t -
: : : - — — Polarized e’ (QED =
Birefringence at 6.7¢ in = Tooroamedm e R o
UPC 0 b2 — B s

¢ Ap = d)ee d>e
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J/ys photo-production

Ultra-peripheral triggers were used during 2016 data taking d-Au @
sny = 200 GeV, with J/y vector meson targeted (i.e., topological requirement)

Au photoproduction ~ quasi-real photons
d+Au \/? 200 GeV STAR_Preliminary -
I I I ] o
(W >~25 GeV *d—>J/\y+X S Jhy
3 ly | _ S
10 3 Iy e Total data 3 Au =
o — Total fit ] 7 ,
L ..... Coherent i d d
% BN Elastic nucleon
Q) 10 Ee N e Nucleon disso. § Deuteron STAR Preliminary
S [ o n-tagged data - I T 1
C [, 50, . . [__] Gluon density
; .... ; :.‘:." e _ | ¢ Charge density
% 10 e —— E ® e Gluon distributions
S S - D are wider
© = ’*, ,,,,,,,, — —_ o o
v ] ", 2 05 o o = T
1 .| ., - o e e Sensitive to the
- ] deuteron wave
I ] function
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0 0.5 1 1.5 2 — 5 \ |
-t~ p2 (Gevz) OMM L . %
T, Jly -2 0 2
b (fm)



Light Flavor
Spectra

Raghav Kunnawalkam Elayavalli 10 &% RHIC AUM 2020



* Strangeness production well documented in BES

¢ Rcp starts to turn over around

10

Strange hadron production s
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e Baryon-to-meson enhancement at intermediate pr
(= 2.5 GeV/c) in central collisions at energies above 19.6 GeV

e Both suggest that there is likely a change of the underlying
strange quark dynamics at collision energies below 19.6 GeV
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https://journals.aps.org/prc/abstract/10.1103/PhysRevC.102.034909

Light nuclel production &=

Snowballs in hell!

- | I I T | | | 1 LA | ] —
C | JAM (b <3fm), APy, = 0.3 GeVic AutAuColisions 3 The yield ratio is related to neutron
e TuSIOMARTSM) STARPreimnay 4 Jensity fluctuations
wp 0.6 — ¢ ° n —
- s : 2 __
Fosk & 8. h 1 Ne-Np/Ng=g(1+An),
- ~ % . :
X F e g® : : with g = 0.29
2" | —
04— ]
03[ o STAR (0-10%) ® Note the trends
- - NA49 from PLB 781,499 (2018) 1 - at | /syn ~ 10-20 GeV

4 567 10 20 30 40 100 200
Collision Energy \s,, (GeV)

e Measurements from STAR and NA49 are Consistent

* Trends in data not captured by theoretical calculation
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Flow and HBT in FXT p&¥

500 x10”°
» Directed flow(v) of P oemanm o pemasen
protons and A baryonsis “ p (E895) AurAu
N line with f1oo— | ¥
measurements at higher = |’
and lower energies within ° .
systematic uncertainties 0] L —
4 5678910 20 30 40
E  |Fixed Target ISy (GeV)
- e HBT femtoscopy points to a transition
£ region between oblate and prolate
e 4+ spatial sources!
5 : e Pion source radii agree quantitatively
i with previous measurements at the AGS,
4 Colider and with the broader systematic trends
L e established at higher beam energies.

4 5 6 7 8
Riong (fM)

W
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Search for chiral symmetry i
restoration

10° Au+Au 0-80% ~ Cocktail Sum :
1 o202 Gevic, i< Search for broadening of

B STAR Preliminary resonances (p) - symmetry
restoration

* Yield in intermediate mass
range can also point to
thermal contribution used to

extract medium temperature -

e Hints of excess in 27 GeV
data!l

200 GeV x 2E6

62.4 GeV x 1E5

54.4 GeV x 2E3

39 GeV x 50

27 GeV x 1

19.6 GeV x 1E-2

* |ncreased statistics allow us
to measure differentially

M., (GeV/c?)

15 siaR



Vector meson spin-alignment A‘A

Au+Au 200 GeV

8
a

p 0.40[~ s7AR Preliminary TPC-EP K*O 0.38:— ¢ 12<p. <54 GeVie
00 Au+Au, 1.0< p.< 1.5 GeV/c * 54.4 GeV - ¢mes0¥1 (1st order EP)
® 200 GeV 0.36
0.35 - & i ih g
.................................................................................................................................................. o . : ﬁ
0.30-T % :\[ |
x 0.32-
ity % -
0.25- I E 0.3 STAR preliminary
T 0.28_'_'"'"‘"""""""""""""""'
0 10 20 30 40 50 60 70 80
0 100 ( NZOO> 300 Centrality (%)
part
e Large deviation from 1/3 - o 04
Q Au+Au 200 GeV

needs a novel explanation T @lﬂo

e e
03
e Exciting deviation in trends o % ].:
for ¢» meson between RHIC | ——
*&| —oe— ¢ projected error (~10B MB evts)
and the LHGC - more theory L e g i i

0'1 5 - —2— J/y projected error [~200M HT evts (~20B MB equivalent) U ~10B MB evts]

iInput is needed
0 10 20 30 40 50 60 70 80
Centrality(%)
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Differential measurements it
of global polarization

- P_(7.7)=7.34x3.02 [%]
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STAR Preliminary
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STAR Au+Au 20%-50%
Nature548.62 (2017)
eA OA
PRC76.024915 (2007)
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PRC98.014910 (2018)
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ALICE Pb+Pb 15-50%
PRC101.044611 (2020)
+A @A

STAR Au+Au 20%-80%

=

* E + E (via daughter A)

¢ E+E

+ Q +Q (via daughter A)

(20-50% for 27 GeV)
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* published results are rescaled by Qold/Qnew~0.87

e Pu(%) as a function of momentum, rapidity, centrality, particle
mass and spin (2 and £2), azimuthal angle, charge...

e Different predictions from theory for rapidity dependence

Pu [%]
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~ Au+Au at Sy = 27 GeV
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https://indico.bnl.gov/event/9385/contributions/42557/attachments/30958/48709/AUM2020_niida_final.pdf
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Flow and mean pr correlation A‘A

Sensitive to deformations

0.040 T L DAL BLALEL L LA B RN BLELELES BLELEL
: TPCOOS% contral e An anti-correlation is observed between v, and (p;)
B B UU 193 GeV ] . . -
0.0%5E o AuAu200Gev g for top 0.5% U+U collisions while a positive
Z +ie0r UU TRENTo+Fluctuation - . .
0.0301— === AuAu TRENTo+Fluctuation | Correlatlon N ALH‘AU
« F ] T : e v;and (p;) correlations are positive and similar
g 0.025 .‘."'l-.._... B
- L geeeee ] e Considering the effect of finite multiplicity in an event,
0.020— LI Y 2 LA — . .
' e . TRENTO can quantitatively describe datal!
Z STAR Preliminary ]
0015 . vt e e e e
-0.10 -0.08 -0.06 -0.04 -0.02 0.00 002 004 0.06 0.08 0.10 . .
PP Pearson Coefficients
. p(V%, [prl) has clear difference: negative - _3' ' ' ' 2 ; T B0 Hyero At , =019
in U+U central, positive in Au+Au central £ | R £ byero Usu: B2 015 ]
. 2 . - . o_z-h - i [ HydroU+U: ,=0.28
while p(v3, [pr]) is always positive in % > 0.2} ++ [ Hydro U+U: p = 0.40
0000y, 00%00ccee,, i I
Au+Au and U+U - *onee . ¢+
Oo..... L4 i
] 2 00k - e .‘; ............... - 0.1 _
» IP-Glasma-Hydro describes p(v3, [pr]) o Aurhu o200 GV ,
. . L ]
but not the p(V%, [pr]) quantitatively. [ U+l Yi=198 GeV °, _
. Standard method °® i 7
* Nevertheless it does predict negative  -0.2fo2<p, <2Gevie e e R ]
2 . - STAR Preliminary . | STAR Preliminary
p(v5, [pr]) in central U+U for some P PSS SR | P S P
ﬂz values N, (ml<0.5) N, (ml<0.5)
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Non-linear mode coupling and A‘A
EP correlations

(Vn42 cos((n + 2)Wpip — 2W, — n'¥y))

Xn+2,2n =

(v3v7)
Event-Plane Angular Correlation: B
pn+2,2n~(cos((n + 2)Wny2 — 2¥, — n¥y)) .
=
g
Hydro—1 [63] Hydro—2%/° [64] 3
n/s 0.05 0.12
Initial conditions | TRENTO Initial conditions | IP-Glasma Initial conditions
Contributions Hydro + Direct decays (a) Hydro + Hadronic cascade
(b) Hydro only
[ n=2andm=2
Strong Weak :
+
=
Q
centrality P422> P523 X523
V SNN X523> P523 Centrality (%) Centrality (%)

Both coefficients can be used to distinguish hydrodynamic models
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Longitudinal flow decorrelation

r,(n)
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0.94|

0.92f
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— Pb+Pb 5.02TeV (4.4 < |11m,| <4.9)
Pb+Pb 2.76TeV (4.4 < lnm,l <5.0)

B Au+Au 200GeV (2.5 < n,< 4)

m Au+Au 27GeV (2.1 < |11w,| <5.1)

1 I I I [ 1
STAR Preliminary _

0.9

0

]
0.3
nly

| |
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* No energy dependence of rzat R
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)

< |
o 1

{r; shows up to 30%} |
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(Vo (=) Viy (et ))

(Ve (Vi (et )

Au+Au

Pb+Pb 2.76TeV (4.4 < Inrefl <5.0)
W Au+Au200GeV (25<n <4)
B Au+Au 27GeV (2.1 < Inrefl <5.1)

1 T T 1 [ 1 1

B STAR Preliminary
I -
i ‘Tff~~ 10-40%

R
- . .,.\J 3. |

r .- N
3 & ;
.

"] Pb+Pb5.02TeV (4.4 <l |<49) .

T R T S BN
0.1 0.2 0

nly

HIC energies

 Clear energy dependence of r3 at RHIC energies
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Jets and small systems

High activity events (based

on Au-going BBC

INn p+Au show suppression in

jet spectra ...

Shigh(0 = 30%)/ 8104, (70 — 90%)

2 |
selection) 15 ¢
| e
. hs
0.5
0 [
0

: IIIIIIII | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT I TTT I:: IIIIIIII I LILLIL | LI I LU I LI I LU | IIIIIIII I LI I:
0.45E p+Au, p+p \s,, =200 GeV STAR Preliminary =
anti-k ,R=04,In I<1-R T .
0.4 T Jet =+ SoftDropz_ = 0.1, $ =0 =
2 p.35F 20< P, . <30 GeVic =+ =
= ’ % STAR p+p + detector uncertainty -
g 0.3F -+  pgemb.+bkg. uncertainty =
o 0.5 = KO0-50%EAp+Au ¥ .
2 U.20F g ]
O o Y e E%: § :
s 0-2F E3 =S E
Z o150 == + =
- T @ If] .
0.1k —+ =
i‘ T * .
0.05F -+ =
= E I_*_I 0 _ﬁll|||||||||||||||||||||||||||i_|*||_IHE_I*_é
O 1 2 3 4 5 6 7 8 9 . 1 2 3 4 5 6 7 8 9 5
M [GeV/cT] M, [GeV/c]
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STAR Preliminary

p+AU\/SNN = 200 GeV

Anti-k reconstructed charged jets
R=0.4, [njers| < 0.6

8 GeV Trigger in BEMC

@ High/Low BBC
—— High/Low p
—&— High/Low (BBCyp)

£ = ==
S .
A
| I Lo o o A o o o o 1 o o o o 1 4 a1 4 4
5 10 15 20 25 30 35
ch
pT.letS P Area (GeV/c)

... jet substructure is not modified!

This points to that suppression in jet-
like activity at mid-rapidity is likely
caused by event classification based
on backward (Au-going) rapidity
activities

e Early time effect!



Parton energy loss at RHIC

70+ jet v+ jet

— = ——

T T 1 T 11 ||||°|||||||I|I:
% T T | T T TTT] i Au{lrﬁu 2h?0|ie1VR015/o
o an
' :E 0 0.1+ == nO4jet: 9<E ®<11GeV —
4 Sry 1 ? ' h+jet: 9<p <30 GeV/c [PRC 96, 924905 (2017)] ]
- llIiIIHIHHTHH{IIHlIZ
I Au+Au |, = 200 GeV 1 Pb+Pb |5,=2.76 TeV /| o
10k —k— ch. jets 0-10% / 60-80% anti-k;, R=0.2 | —®— ch.jets 0-10% / 50-80% | E TE R E
F % ch.hadrons 0-5%/60-80%  p™ =5GeVic T ch. hadrons 0-5% / 60-80% R=03 ]
i Ll el AN B B el Ll i
1 10 107 1 10 102 0.1 T oA 6 STAR tune, pp 200 Gev E
pCh,,pCh(GeV/C) bl v b b 1 A
Tjet =T 5 10 G&-{// 20 25
12 pT,jet[ € C]
n .LHC-ALICE
10 eR=02 bR Te ey e Extracting energy loss from
[ + R=U. ' . . T . .
T 8 *R=05 g * inclusive and semi-inclusive jet
D gL L PYTHIAG STAR tune pp reference : measurements at RHIC points to
O p o TYTiAeerleene + roughly 2-4 GeV/c pr shift (re:
e ~ . ' — T .
P o '
S 4 , : : ,
o~ F 8 ; . 5 oex B energy loss) due to medium induced
T 2F foy | . 5 radiation
u N . |
ijT: 110-20 GeV/c ,pT“ 110-20 GeV/c 59?23515'25 GeV/c pr'j 110-20 GeV/c Ep 160-100 GeVi/c
o STAR Prellmmary |arXiv:2006.00582  PRC 96 (2017) 024905I JHEP09 (2015) 170 e |ndication of smaller absolute
Y, Het nO+jet Inclusive jet h+jet h+jet energy loss at RHIC than at the LHC
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e DIff@rential measurements of ‘

[C11.5<pP™* <2.0 GeVic
[ 2.0 < p7** < 3.0 GeVic
Il 3.0 < p7** < 4.0 GeVic

s parton energy loss

= Total: p7*** > 1.0+ GeV/c

Leading Jets
EP resolution corr.

e Measure energy loss in momentum

10 10 _ _
and angular scales differentially
1 1
—
N 107 :
& e Jet shapes - show hints of path length
107 10*  dependent modification with increased
ol 2 = 0, I' L . . . .
10°F st oy o 200 GeV STAR Preliminary w0*  soft particle yield in out-of-plane jets
0 01 02 030  o0i1 02 03
Ar Ar —
21 STAR Projection y+jet: 15 <E "~ <20 GeV
R I S I IR IS IS A RRE LN RRE RARLE LS RARRE RN - S ——— TS :
005k Recoil Matched Jet 6, Selection T HardCore Dijet Selection 7 £ 1§ _7“7:*“ : —
' [ A¢ (jet, Trigger) > 2/3 I Trigger Jet p_>16 GeV/c ] E_gosi et i :::tf(,;):fs/ )
" | Matched Jets ~ AusAuAusau T Recoil Jet p_> 8 GeV/c ] ool — LBT """ 1 110 nb” projection |
g 0-2- [ﬂ] - 0.1<es"'°'1<0.2 :'— i ] 0.1 \S|C|E1|- el b b |1|0|ntl’-1[|-"|:2?2|0| =
£ b+ o2cou<00 Ig anti-kr R=0.4 Jets ] 5 10 15 20 25 30
8 msﬁlﬁ N ] peh_[GeV/c]
I.t - 2 [:l STAR Preliminary 1 ? $ ] )
o L + _ >\13 L m e S e B L S e s e S m e e S e e i e e UL S S S S e S S S S S B S S p
S i T i < un14:9.9nb™ : : ]
g 01" * E —--_+ é / ] g 12F guns1:4f1:+2t:3+25 :110 nb” ¥ STAR Projection "
11} i E I ? ‘ ] %’ » 3 __ Au+Au ﬁ:zoo GeV, 0-20% 3
" " 1 $t ; O { HJ} IIE ifesfr et - z[z—zﬁ-}[{-}]{-ﬂ{-fk-} {
5 ad 1 % : S 0ok S ;
R I T B ll.—u—.ll.l.l....l....l...lll..QIQ.glx\A bk .- ]
% 01 02 03 04 05 0660 01 02 03 04 05 06 W07 . anti-k, R=0.4 Matched Jets +  anti-k, R=0.1 Sub-Jets 3
A, A, 08t 8<p,  <40[GeV/c] TP, >30Gevel 1
. . . . X T S ¥ R S Y I Y S ¥ R P S Y
e |solate populations of jets with large/small opening sy sy
angles - measure soft gluon emission via LPM effect! see talk by Isaac Mooney
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J/y production and polarization

| STAR

E O Jhp—e'e, HX, lyl<1.0 -+
L @ Jiy—p'y, HX, lyl<0.5 O

—

(@)

p+p Vs =200 GeV (b)
{ Jly—e'e, CS, lyl<1.0
# ¢ Jy—u'y, CS, lyl<0.5

(d)

(prompt)

(f)

-0.5" NLO NRQCD1: lyl<1.0 © lyl<0.5 (direct)
| NLONRQCD2: = lyl<1.0 £ ilyl<0.5 CGC+NRQCD: lyl<1.0  lyl<0.5
b 5 00 5 10
p. (GeVrc) P, (GeVic)

e Polarization measurements are consistent
with zero for most of the reference frames and

kinematics, except 4, in CS frame at high pr

27

0.7._1 LI I L I LI I LI l rriri l rrrid l LI I L I_‘
C p+p, Vs =500 GeV, L, =22.1pb’ ]
= %8 Charged j i-k_, R=0.4, |n'*'|<0.6 B
S - arged jets, anti-k_, R=0. , M |<0.
VI 0.5 P>10GeVie,p">5 GeVie L
<
Sle [ -=STARData
Slo 04C E
» = - Pythia8 inclusive J/y
o> n ]
0 |~ - -]
£l.2 0.3 -
=K i ]
Z | C i
S 02f _@_ + i
= - :
: A
Z i ]
0.1~ STAR Preliminary ]
1 lIllI | S 1 S | l Lt l L L1 I

PP L
84 05 06 07 08 09 1 11 12

(pJ/\y /pjet)

e First measurement of J/ys
production for jet pt > 10 GeV/c

e MC models (PYTHIA 8) are not
able to reproduce the data


https://indico.bnl.gov/event/9385/contributions/42531/attachments/30927/48638/Quarkonium_final.pdf

Yand J

. i i,ls
A !
1z
W,
Lrwy] (/1 2171

RE 9 x 2
55 2 3 8
o 3|
€4 =
B
14 30;60% 10;30% 0;10%
* Y(1S): Au+Au@200 GeV, lyl<0.5
12 % Y(2543S): Au+Au@200 GeV, lyl<0.5
- % Y(1S+2S+3S): p+Au@200 GeV, lyl<0.5
1 L L
| ;p STAR Preliminary
3 081
< i
="
& 06 @
04} E]
02 N, uncertainty % % ’
0 | " | " | " | .
0 100 200 300 400
part

 CNM effects are not negligible in pAu

e Significantly smaller Raa for higher mass

Y states - sequential suppression
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Au+Au p+Au

PLB,797 (2019) 134917

- Inclusive STAR

— 4 STAR: Au+Au @ 200 GeV, |y| < 0.5, p_> 0.15 GeV/c

- w ALICE: Pb+Pb @2.76 TeV, |y| < 0.8, p_> 0 GeVic

- Au+Au @ 200 GeV, p_> 0 GeV/c

= — TMI: Tsinghua ---SHM

- 2 TM Il: TAMU
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e Low-pT1: more suppressed at RHIC than at LHC
In central collisions — smaller charm
production cross-section at RHIC and also
smaller regeneration...

* high-pr : color screening in the medium
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Heavy flavor quark flow and suppression

A — —
X 3.5F o .
g - STAR preliminary + 0-207%140-80%: -
I = rh -
-; 3 —9 : —]
I - AutAu sy, =200 GeV . s -
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ff:‘ A 2.5 L —
w O N N
% 2 ~
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L I ;
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* RcpP[0-20%/40-80%] double ratio
(b->e/c->e) deviates from unity by 4.4c

* Data consistent with Duke Langevin

model predictions
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Au+Au

>0.15 |

* 200 GeV Au+Au 0-60%
¢ 54.4 GeV
n 27 GeV

011 771 non-flow 54.4 GeV % &
m

>
L
L

o

0.05

0 0.5 1 1.5

e Significant flow for non-
photonic electrons at

e 27 GeV preliminary data
consistent with zero at high pr

e model predictions deviate for
pT <1 GeV/c!


https://indico.bnl.gov/event/9385/contributions/42528/attachments/30943/48674/Kelsey_STARHFOverview_23Oct2020.pdf

" Ultra Peripheral
| Collisions

Light Flavor
Spectra

Correlations &
Fluctuations /

" Flow, Chirality
\ & Vorticity

Jets & High )
% pr Correlations /
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Preparing for data-taking from 2022+

Raghav Kunnawalkam Elayavalli

STAR Forward

4
Forward Tracker

3 silicon disks
4 sTGC layers

31

see talk by Scoftt Wissink

Detector

pp and pA

AA

ECAL

~10%/VE

~20%/VE

HCAL

~60%/VE

Tracking

Charge separation
Photon suppression

0.2<pr<2GeV/c
with 20 — 30% 1/p;

Forward Calorimeters
ECAL: PbSc towers (18 xo)
HCAL: FeSc plates (4.5 /)

/4
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https://indico.bnl.gov/event/9385/contributions/42565/attachments/30972/48727/STAR_Future_AUM_-_Wissink.pdf

STAR BUR 2020

The STAR Beam Use Request for Run-21, Run-22 and
data taking in 2023-25

y ears COLLABORATION The STAR Collaboration

Thank you very much!
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https://indico.bnl.gov/event/7881/attachments/30176/47224/BUR2020_final.pdf




Polarized pp beams @ RHIC

Year | System | v/s (GeV) | Recorded Lumi. (pb™') | Polarization | B/Y (P) (%)
2009 | pip 200 25 Longitudinal 55/55
2009 | p+p 500 10 Longitudinal 39/39
2011 | p+p 500 12 Longitudinal 48/48
2011 | p+p 500 25 Transverse 48/48
2012 | p+p 200 22 Transverse 61/56
2012 | p+p 510 82 Longitudinal 50/53
2013 | p+p 510 300 Longitudinal 51/52
2015 | p+p 200 52 Transverse 53/57
2015 | p+p 200 52 Longitudinal 53/57
2015 | p+Au 200 0.45 Transverse 60/
2015 | p+Al 200 1 Transverse 54 /-
2017 | p+p 510 320 Transverse 55/55
Recently approved by PAC for Run 22
Vs | Species | Polarization | Run Time | Sampled | Priority
(GeV) Luminosity
510 p+p Transverse | 16 weeks | 400 pb™* 1
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Cold QCD

Search for nuclear effects

p+Au pp
p+Al

e Detailed measurements of forward z¥ as functions of xrand e Angular correlation of back-to-back forward di-z¥ is
pTin 4 /snny = 200 GeV pp, p+Al, and p+Au sensitive to non-linear low-x gluon dynamics

e Back-to-back yield (area) is suppressed in p+Au while
the underlying pedestal and the back-to-back width
are almost unchanged

e Weak nuclear dependence is observed for inclusive JZ'OAN,
within measured pt range.
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Inner TPC
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Isobar and Blind Analysis status

Phase-| Blinding Phase-ll Blinding Cartoon : P. Tribedy, WWND 2020

Mock data

Isobar-Mixed
challenge

Analysis

Isobar-Blind Isobar-Unblind
Analysis Mass Data Analysis

production
~ 3 months

Establish all procedures Act "blindly” on all procedures

]

STAR, arXiv:1911.00596 (2019) I I

The most PAC mtg We are here End of
difficult step in May 2020

1
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