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measurement by W. Schmidke yielded a
null result, but this analysis seeks to
explore the potential for SSA within 0
photoproduction processes.
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Dataset description

All the results shown here, unless something else is specified, come from Run 15
pAu collisions at /sy = 200 GeV the center of mass energy.

Track quality cuts
: : Requires the following condition for each track

T;Ilagnglir Trigger ID Protirl;;tlon Library |[Number of Events . qD CA <30 J
» Pr>0.2GeV Event Cuts

RP UPC | 500020 P16id SL16d 131.88 M ° Q\ =1 e nlracks =2
- ] <1 . |V.] £100cm
o |nHitsFit| > 15 . qiq,=—1

RP _UPC | 500000 P16id SL16d 4549 M . n Hil‘SdEdX‘ > 10
e 0.32 < rationHits < 1.05

Total =177.37 M

Command to get the file list:

GET_FILE_LIST.PL -DISTINCT -KEYS PATH,FILENAME \
~-COND '"TRGSETUPNAME=PRODUCTION_PAU200 2015,FILETYPE=DAQ_RECO_MUDST,LIBRARY=SL16D,FILENAME~ST_PHYSICS,PRODUCTION=P16ID,STORAGE!=HPSS'\
~-LIMIT O -DISTINCT -DELIM /' > LIST/FILE_LIST_ALL.LIST



w7~ pair selection

» dE/dx Selection . TOF selection
For a pair of tracks we define the : Setting the VPD Start time to zero (#, = 0), we
quantity: . define the quantity
: _ o+ —
)(XB — ’wj T nal% : ATOF measured = loTOF ~ IbTOF
o .+ -
And require that: : ATOF expected = texpected ‘expected
) . With
Jan < S 3 — 7
: As | m:-c
Additionally, we require for each - 'expected = T\ T D2

individual track

noy, > 2, where Y = (p, K :
14 (p, K) . AATOF = ATOFmeasured — ATOF expected

. AATOF < 0.75 ns



PID variables plots
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PID variables plots

no, vs q*p (GeV/c) no, vs q*p (GeV/c) (After PiD)
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Q&A Plots

TPC Hit Points (East)
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Q&A Plots
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nt's angular distribution
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Polarization (%)

QA Polarization Plot
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QA Spin Ratios

Spin Counts
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Spin direction proportions

Equal Number of Events: The dataset contains an equal
number of events with the proton spins oriented in the
positive and negative y-axis directions.

Zero Spin Designation: A spin value of zero is assigned
when the bunch ID corresponds to an empty beam pipe or
indicates no polarization information for the proton.



Mass and Momentum after PID
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Ay, Definition

The Ay asymmetry quantifies the

imbalance in particle production
relative to the proton's spin
direction, usually defined as:

_ Lo =oy _ 1o~ oy

AN

Here, o and o, represent the particle

production rates with momentum
components parallel and anti-parallel
to the proton's spin, respectively.

And, P = 60 % represents the
average polarization for the proton's
beam.

o =N

- = % % % Proton

Transverse Plane

Ay Uncertainty




Raw Results vs Vz Cuts

A_Nvs Vz
> i
1o 0.16[—
<Z B The values for the asymmetry for the different
S 014 V, cuts are:
o1z | Ay(] V.| < 20 cm) = 0.110 % 0.050 (stat.)
0.1 ?
i ! AN(1V.] < 50cm) = 0.104 £ 0.036 (stat.)
0.08{—
- An(lV,| <70 cm) = 0.096 £ 0.028 (stat.)
ooaf- Ay(| V.| < 100 cm) = 0.068 + 0.025 (stat.)




Raw Results

The Ay L to Spin axis is described as follows:

= — 1 —
S 015 |V,| < 70cm ]if_ — 0o =~ O
0.1 PN
~—y = Where
0.05 | . _
LR b m G
.05 | ¢t ! c_=N(P7xS)-x<0)
05 | 1
-0.11= 5 T In the direction perpendicular to the spin
015F ¢ ” direction we do not expect to see any
- F + An asymmetries.
-0.2
005 —'}— AL We can also observe an asymmetry 30AN above
O 3E ] II ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] ] ] ] ] | ] ] Zero at E}/ — hC/rp ~ 250 Mev WhiCh
0 0.1 0.2 0.3 0.4 0.5 0.6

PT (GeV/c) corresponds to the cohere.nt mtergctlon
transverse momentum regime regime.
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M ___ Differential Plots
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Pz’f’” Differential Plots

Pr" distribution (0.65 <M < 0.9 GeV/c?) The A, asymmetry seems to be enhanced around
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Angular Distribution
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Cross-Ratio Method

Transverse Single Spin Asymmetry AN((')) A more traditional/conventional method for searching for

asymmetries is the cross-ratio method:

0.8

0.6

0.4

0.2

Ay = 0.118 £ 0.027

| VN @N' @ + 1) = \[NHDN'(p + )

A cos ¢p =

P /N @NY e + 7) +/NU PN (¢ + 7)

j N where ¢ is the angle between the spin direction and the
transverse momentum of the po  NT- represent the
yields for the two different spin patterns

v*/DoF = 0.86

—1 0 1 2 3
(I) (rad) 1. STAR Collaboration, Phys. Rev. D 103, 092009 (2021).
2. Lewis N. https://arxiv.org/pdf/2008.04283

| |
o
I
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Conclusions

* A up and down asymmetry was measured with a unconventional technique.

* |t appears to be a clear excess of po photo-production along the proton’s spin direction.

« A sin — cOS modulation is visible with the more standard cross-ratio technique.

Outlook

 Background estimations still need to be done.

* Keep looking for some theory to compare these results with.

* Address any suggestions and comments coming out of this meeting.
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Background Estimations
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Background Estimations 1v.i <7cm

fittunc =A BWM,,.T") + A,.BW +aM, + b
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Background Estimations
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No significant effect on the ratio Ap/AfO as we change
AATOF. The background still looks to be negligible.



