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Proton Spin Composition

1 1
Jaffe-Manohar Spin SumRule: S = —= =AY + AG + L

Nucl. Phys. B 337, 509 (1990) 2 2

The spin of the proton is composed of the spin of the quarks and antiquarks,
the spin of the gluons, and the orbital angular momentum of the quarks and
gluons

Quark Spin Contribution: AY = f(Au + Ad + As + A + Ad + AS)dx

Gluon Spin Contribution: AG = ng(x)dx
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Gluon Polarization &
Longitudinal Double-Spin Asymmetry
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Subprocess Sensitivity

* STAR observables are dominantly sensitive
to qg and gg scattering.

* Because of this sensitivity, A;; allows
access to Ag(x)
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Longitudinal Double-Spin Asymmetry

L h- ()

LL=Ppp 'N++ , (§++) N._
L

A

= N,, - Yield of jets/dijets when helicities are the same sign ‘-> <-‘

= N,_ - Yield of jets/dijets when helicities are opposite sign .-><-’

= Py, - Polarization of Beam 1,2

L . . .
n (L+_+) - Relative Luminosity
+_
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RHIC/STAR

e

. Absolute Polarimeter (HT‘*jet)
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Spin Rotators
itudinal polarization)
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Jet and Dijet Results from STAR

Central Rapidity (|| < 1.0)

* Jets at 200 GeV in 2009
Phys.Rev.Lett. 115 (2015) no.9, 092002
* Dijets at 200 GeV in 2009
Phys.Rev. D95 (2017) no.7, 071103
* Jetsat 510 GeVin 2012
(STAR Preliminary) [Publication in preparation]
* Dijetsat 510 GeVin 2012

(STAR Preliminary) [Publication in preparation]

* Jetsat 510 GeVin 2013
(STAR Preliminary)

* Dijetsat 510 GeV in 2013
(STAR Preliminary)

e Jets at 200 GeV in 2015
(Work in Progress)

* Dijets at 200 GeV in 2015
(Work in Progress)

Intermediate Rapidity (0.8 <n < 2.0)

* Dijets at 200 GeV in 2009
Phys.Rev. D98 (2018) no.3, 032011
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* Dijetsat 510 GeVin 2012
(Work in Progress)
* Dijets at 510 GeV in 2013

(Work in Progress)




Central Jets at 200 GeV in 2009

Phys.Rev.Lett. 115 (2015) no.9, 092002
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Central Dijets at 200 GeV in 2009

e Dijets probe a narrower region in x

Phys.Rev. D95 (2017) no.7, 071103 * Plotted vs dijet invariant mass:
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Intermediate Dijets at 200 GeV in 2009

Phys.Rev. D98 (2018) no.3, 032011
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Impact of 2009 Dijet Results

arXiv:1902.10548 [hep-ph]
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2009 Dijet results were included in
a DSSV Monte Carlo sampling
analysis

The results before the 2009 dijet
results are included via a
reweighting technique are shown
in blue

The results after including the 2009
dijet results are shown in red

Moderate increase in the gluon
polarization in the range 0.05 <
x < 0.2

After reweighting

fol_l Ag(x)dx = .126 + 0.023
f01_01 Ag(x)dx = .296 + 0.108
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Central Jets at 510 GeV in 2012 & 2013

4 0.041
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Jet pr is corrected to the parton-level after undergoing off-axis cone underlying event
subtraction

By increasing center-of-mass energy, lower x can be reached
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Central Dijets at 510 GeV in 2012 & 2013
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* Invariant mass is corrected to the parton-level after undergoing off-axis cone underlying

event subtraction

* Plotted vs dijet invariant mass

N. Lukow
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Central Jets and Dijets at 200 GeV in 2015

e Data taken in 2015 is still being analyzed

5 0.041
[ H -
Embedded Monte Carlo sample will If)e ocss| Statistical Error Projection
generated for the 2015 data sample in -~ p+po Jets + X
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order to apply corrections to the - Anti-k; R=0.6, Il <1
. .. . 0.025(— .
jet/dijet quantities - DSsvid
002 W2009
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* Analysis is performed in the same 0015 W2009 and 2015
manner as the 2009 central jets/dijets 0011
except it will include the off-axis cone 0.005—
underlying event correction technique O
introduced in the 2012 analyses 0.005
Eoo | | . | L N R B
—0.01; 5 10 15 20 25 30
* The 2015 data sample represents a large Parton Jet p, (GeVic)

increase in sample size compared to the
2009 results, which will further reduce
statistical uncertainties
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Summary

\/s (GeV) | RHIC Run Central Jets Central Dijets Intermediate Dijets
(Inl <1.0) (Inl <1.0) (0.8<n<20)

2006 Published
x> 0.05
200 2009 Published Published Published
x > 0.05 x > 0.05 x>0.01
200 2015 Work in Progress Work in Progress
x> 0.05 x> 0.05
510 2012 Preliminary Preliminary Work in Progress
x>0.02 x>0.02 x> 0.004
(publication in preparation) (publication in preparation)
510 2013 Preliminary Preliminary Work in Progress
x> 0.02 x>0.02 x > 0.004
* The 2012 central jets/dijets final results will soon be published
* STAR will be undergoing an upgrade to improve particle detection at higher
rapidities. See Zhenyu Ye’s talk on the STAR Forward Upgrade Program on 11
April.
N. Lukow
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Dijet Correlation Measurements

1

X = Js (steT73 T pT4e774)

Xy = % (]7T36_773 + prse )

M =[x x,s

1 +17, = In -
%%

75 —1]4

‘cos 6 *‘ = tanh
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Underlying Event Subtraction

e Off-axis cones are created at the same n as the reconstructed jet but + % in ¢

« Then the underlying event density is Cone (minus) Jet

determined by taking the off axis cone pr

divided by the cone area. The densities of

the two cones are then averaged together. \

* The correction applied to the reconstructed
Cone (plus)

jet is determined by multiplying the

underlying event density by the area of the

1 (pT,cone(plus) n pT,cone(minus))

reconstructed jet. This correction is Oye = 5
J 2\ Areacone Areacone

subtracted from the p; of the

reconstructed jet DT, corrected = P — Oyg * ATe€Q ¢
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