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Forward di-mt? correlation at STAR

2015 p+p, p+Al and p+Au collisions at 1/syy = 200 GeV

* mreconstructed at the Forward Meson Spectrometer (FMS)

* Correlation function measured at different event activities (E.A.)
* E.A. described by energy deposition at Beam Beam Counter
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x-Q? coverage of RHIC data

R. Abdul Khalek et al., arXiv:2103.05419
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STAR FMS data (\/syy =
200 GeV) can probe the
saturation region

Different ion beams - test
dependence on Q;:
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Correlation measured in
various p bins: one can
study the evolution on x
and Q2 through scanning py
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Di-’ correlations in pp

trigger m°: ppy
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X region in various py bins

trigger m°: ppy
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Q? region in various pr bins

trigger m°: ppy
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Di-? correlations at STAR
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* prdependence: suppression observed at low prin pA but not high p;
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Di-t° correlations at different E.A.s

Relative area (pAu/pp)

rcBK: Phys. Rev. D 99, (2019) 014002
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Suppression in highest E.A. pAu agrees with predictions integrating gluon saturation
Similar trend of event activity dependence in pAu and pAl: larger suppression at high E.A.
Nucleus dependence: larger suppression in pAu collisions with respect to pAl collisions




A dependence at STAR
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* Alinear dependence of the suppression as a function of A3 is observed
* The slope (P) is found to be -0.09 £ 0.01



Width and pedestal in pp and pAu

Relative width (pAu/pp)
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Summary and outlook

0 The evidence of a novel universal regime of non-linear gluon dynamics in nuclei
is very important to help us understand QCD processes in Cold Nuclear Matter:
o Understand the collective dynamics of gluons

o Investigate inner landscape of nuclei: initial state input to eA/pA/AA

O Di-hadron correlation is a key measurement in the pA physics program at STAR
o STAR shows a clear signature of non-linear gluon dynamics with di-hadron
correlation measurement

o First measurement of nuclear effect dependence on A: stronger suppression
in pAu than pAl

o Event activity dependence: suppression enhanced in “high activity”
collisions at low py

O Future high precision measurements at STAR with forward upgrade for more
observables: y-hadron/jet, di-charged hadron, di-jet...
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Q,?

dependence on A

R. Abdul Khalek et al., arXiv:2103.05419
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Di-? correlations in dAu

s
PH ENIX p+p/d+Au:3.0<n<3.8  PHENIX CoIIaboration PRL 107, 172301 (2011)
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Possible contribution from double parton o—oX" ® willl o= u
interaction to the cross section? = ® e ® ~p

* dAu: interpretation of the suppression complicated by alternative explanation; much
higher pedestal in dAu than in pp

-> pAu collisions are theoretically and experimentally cleaner
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Event activity (E.A.)

0 STAR Preliminary
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Flow-like correlation

* Flow signal from near side is

Fit function: Y(Ad) = a0 + 2*a2 cos(2A¢) negligible for the current

x2 / ndf 10.96 /14

—_ a0 0.0004997 + 0.0000155 measurement
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~ 0.0012 26 3.9 0 .

> -0<n<3. * 1% at FMS have very high
p.=2-3 GeV .
b '=1-2 GeV energy; hard to require those

T2
0.001 lAnI>1 * * two 1% not come from the
same jet
0.0008 *

of FMS, it’s challenging to
H + + accurately estimate long range
+ ﬁ+ correlation. Even if there is
flow,
T B e S B E— —> makes suppression stronger

+ * + * Due to limited rapidity coverage

0.0006

||j|_||||||||||||||
—]
=
—.—L+
=S

0.0004

e Saturation stays after flow-like
correlation subtraction in pPt at
LHCb (Nuclear Physics A 00
(2018) 1-4)



