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Abstract

We present the first measurement of the longitudinal double spin asymmetry, A;; for dijets with at least one jet reconstructed within the pseudorapidity
range 0.8 < n < 1.8. The dijets were measured in polarized proton+proton collisions at a center-of-mass energy /s = 200 GeV. Values for A4;; are
determined for several distinct event topologies, defined by the jet pseudorapidities, and span a range of parton momentum fraction x down to x ~ 0.01.
The measured asymmetries are found to be consistent with the predictions of global analyses that incorporate the results of previous RHIC measurements.
They will provide important input in a previously poorly constrained region when included in future global analyses.

Motivation: Constraining AG

Relativistic Heavy lon Collider and STAR Detector

* The Relativistic Heavy lon ollider(RHIC) is
located at Brookhaven National
Laboratory on Long Island
Has the capability to accelerate many
particle species to a wide range of
energies

 World's first and only accelerator capable
of colliding polarized protons

1 1 Deep inelastic scattering measurements have found that
the spin of the quarks (AZ) account for ~¥30% of the total
S = W Az + AG + L spin of the proton, the rest must come from gluon spin

2 2 (AG) or orbital angular momentum (L) of the partons

RHIC data have been added to the DSSV global AR RS SRR SR
analysis. Including the STAR 2009 inclusive jet oz f ' (2014)
results has shown, for the first time, a positive ;fZ"SC\;“*‘egm“i

gluon polarization in our region of sensitivity , 90% C.L. region:
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 The Solenoidal Tracker at RHIC (STAR) is a large
solid angle detector with charged particle
tracking and electromagnetic calorimetry

* Tracking is accomplished with a Time
Projection Chamber (TPC)
Electromagnetic calorimetry provided by BEMC
& EEMC and extends from-1<n<2
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Tk 90% O variations The low x behavior and shape of Ag(x) are still
poorly constrained. Recent data will extend our
o Tms DSV reach in x using forward pion and jet results,

107 107! . and also using higher collision energies.

Data-Simulation Comparison

e Simulation events created using
PYTHIA which run through a STAR
detector response model based on
GEANT 3, and then embedded into
Zero-Bias data

Dijet Kinematics
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o Correlation measurements such as STAR Barrel
dijets capture more information E
from the hard scattering and
provide a more direct link to the
initial kinematics than inclusive
probes
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o Leading order expressions show

—S(ste_’“ + IOT4e_"“) how different jet configurations are :
sensitive to different kinematic STAR Barrel
values :

ol b b b Lo Lo Lo Lo
5 10 15 20 25 30 a5

Barrel Jet P, [GeVic] Endcap Jet P, [GeVic]

X, X,S

X

s +17, =In—
X,

* In general, we see good agreement between
2009 data and simulation for single jet
kinematic quantities

« Di-jets may place better constraints
on the functional form of Ag(x,Q?)
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Challenges and Methods
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« TPC efficiency decreases in forward region ott+gt— PyPg N*TT+rN+t-
_ « Fewer tracks means reconstructed jets will have
lower Pr and jet mass on average
o Inaccurate Pr reconstruction skews extraction of
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Py and Py are the measured polarizations of the Yellow and Blue beams, N’s are the dijet yields from proton
beam bunches with equal and opposite helicity configuration while r is the relative luminosity.
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0< n, < 0.8;08 < n, < 1.8
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Machine Learning: Multilayer
Perceptron(MLP)

Variables: Endcap jet detector level P,
detector eta, neutral fraction; Barrel jet Pr
Target: particle level jet Py

n

[5)
—
=)

[

Jet Particle/Detector p
Lo

0.4

na

0.3

—y
wn

........

3,
Normalized Yield

0.2

—

10

0.1

...............

—

o

o
\III|II\I|IIII‘IIII‘IIII|I\ IIII|IIII|\III|IIII|\III|II

| S i NN _II
! 1 -
) 1.8 0.5—
o 450 Jet Detector n n 08<n,, <18 0.06
E n ge = 0.4:— """ X;
G — i | =
é E _ E g 0.3j
g 35 ] = [ - 0.02
° T = 10° Ej02 e
3 sb : Z E e 0
2k i S
ucf 2.5:— 103 10 g_ E _______ : —0.02 + 6.5% scale uncertainty from polarization not shown
E B - _ Barrel Jet-0.8 < 1<0.8 100_2 - e 1(;1"""= I I I E— |1 I I2|(:'| — |3|0| — |4|0| — |5|0| — Islolzl I |7|0| i
2:_ 10" = Endcap Jet1.3< n<16 | X Parton Level Dijet Invariant Mass [GeV/c“]
E 1 UE E —#— Before Correction
1.5 :_ 107 g— i —=— After Correction S u m m a ry
e » E B « The first measurement of the di-jet 4;; at intermediate pseudorapidity is presented, which is in good
0.5 £ agreement with recent theory prediction, and should provide new and tighter constraints on gluon helicity
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SR il . = 1. g , , distribution Ag(x), especially at lower x;
. 0.4 0.6 0.8 1.2 1.4 1.6 1.8 1 : : 15 . . .. . .
Jet Detector 1 'F(pm 0™ Prencens P s * P enceas) o With the increased statistics from 2012 and 2013 at Vs = 510 GeV, STAR data will help to further constrain the

_ . . o value and shape of Ag(x) at lower Bjorken-x.
* Barrel and Endcap jets are separately corrected in P and mass using similar methods =
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