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Transverse Single Spin Asymmetry (TSSA/Ay)

Aidala et al., Rev. Mod. Phys. 85, 655 (2013)
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The Forward Meson Spectrometer (FMS) at STAR
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Dataset and Event Selection

Dataset
Run 17 (p' + p, /s = 510 GeV), FMS-stream, P18ic
2118 good runs, 1,468,967,819 events
Triggers: FMS-SM-BS, FMS-LG-BS, FMS-JP

Event Selection

|z| <80 cm
Photon: E > 1 GeV
Jet: Anti-kt clustering, R =0.7, pt > 2 GeV, 28 < < 3.8



Underlying Event pt Correction
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¢ Off-axis cone method: EM-jet pt correction for contamination
from underlying event (UE)

® dpt = UE density x area
® corrected pt = pt — dpt



Ay Extraction

%2/ ndf 514476
PO 0.007513 +0.0003412
p1 -0.0008672 +0.0002533

4 lrad]

\/NTN;H \/N¢Nl+7r
\/NT o+ + \/Ni o+

5 equal-width energy bins from 0 to 100 GeV
9 pt bins: [2, 25,3, 35,4,45,5, 6,8, 10]

10 x bins: [0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45,
0.5, 0.6]

16 uniform ¢ bins
3 photonmultiplicity bins: n, = 1&2, 3,4&5

e =An X P x cos(¢




Polarization

Polarization (%)
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https://www.osti.gov/servlets/purl/1473643
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AN VS XF
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Run 17 vs 15

0.05
= C A
< [ 28<n™f 38 ¢ fs=200Gev ° xv = ; 2
0.041— Em-jet * N, =
- p, 0 >20GeV o js-s0Gev N,=4,5
003 STAR Preliminary :
- [ ]
0.02— . L] %
S .
0.01— o L f
C . &
- g ° . %
0— ¢
-0.01
_0_02:\ 1 1 | 11 L | 11 11 | L 1 L | 1 L L |

0.15 0.2 0.25 0.3 0.35 X 0.4



Systematic Uncertainty from Unphysical Events

EM Jet E
- Background contribution on Ay (Run 17)
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® Insignificant contribution from unphysical events
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Systematic Uncertainty Due to Miscounting

® Assuming all EM-jets arise from 7°

® From simulation, here is the FMS detection efficiency:

Energy (GeV) | fo (%) A (%) £ (%) f5 (%)
20-40 0.645 44.0055 51.7335 3.3355
40-60 1.012  75.82  21.707 1.2935
60-80 1.325 843105 13.382  0.827

® Consider the first order correction:

ANy = —(fo + f3)Ni2 + foN3

ANz = 3Ny o — (fo + 3)N3 + foNa 5
ANys = 3Nz — (fo + 3)Nas

® Modify N by AN, the difference in Ay is quoted as
corresponding systematic uncertainty

® Negligible systematic uncertainty



Summary

Run 17 Ay (510 GeV) is extracted as functions of pt and xg
e Ay increases along xg, similar trend to Run 15 (200 GeV)

An decreases as EM-jet photon multiplicity increases, EM-jets
with high photon multiplicity show little asymmetry

® Ay varies with EM-jet energy
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Systematic Uncertainty Due to Miscounting
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