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Double spectator tagging

Comparison of A? extracted from inclusive (blue band) vs tagged (black square) measurements
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5x41 GeV, £ = 100 fb~! (per nucleon)




Ar from A1

Nuclear effect:

> Spin depolarization

(For 107* < x < 0.8)

3He[A1 — 2(FEIF 3He)P A7(1 =0.014/2P,))]

Al =
. 1
> Blinding P,F3(1 + 0.056/P,)
> Fermi motion
TABLE X. Total uncertainties for 47.
> Off-shell effect
| (x) 0.33 0.47 0.60
> Non-nucleonic degrees of freedom
Statistics 0.024 0.027 0.048
> Nuclear shadowing and anti-shadowing Experimental syst. 0.004 0.003 0.004
AA" 0.012 0.013 0.015
AAT™ 0.002 0.002 0.003
F, F, 0.006 0.008 +0.005
—0.010
Nuclear effect 0.001 0.000 0.009
A 0.001 0.005 0.011
P, P +0.005 +0.009 +0.018
. . : n» * p
DOI: https://doi.org/10.1103/PhysRevC.70.065207 0012 0.020 0037

DOI: https://doi.org/10.1103/PhysRevC.65.064317
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Al from A" :

Nuclear effect: (For 107 < x < 0.8)
> Spin depolarization o F;He[AiHe — Z(Ff/F;He)PpAf(l — 0.014/(2P)))]
» Blinding L P,F3(1 4 0.056/P,)

» Fermi motion

> Off-shell effect
> Non-nucleonic degrees of freedom
>
> Nuclear shadowing and anti-shadowing g
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Data comparison DOI: https://doi.org/10.1103/PhysRevC.70.065207 5
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Double spectator tagging

Comparison of A? extracted from inclusive (blue band) vs tagged (black square) measurements
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Spectator tagging

- Track reconstruction is not ready for e3He events, so currently:

- Define proton track: at least one hit per plane per detector (either RP or OMD)

- |If there are two proton tracks, then the event is tagged as en scattering.
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Spectator tagging

- Track reconstruction is not ready for e3He events, so currently:

- Define proton track: at least one hit per plane per detector (either RP or OMD)

- |If there are two proton tracks, then the event is tagged as en scattering.
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Tagging efficiency

- Overall uniform with bin efficiency = 80 %
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Tagging purity

10

- Overall uniform with bin purity > 90 %

2
N gen+tag(xgen’ Qgen)
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Electron kKinematic reconstruction
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» Use MC info to find

reconstructed electrons

» BeAGLE does not include
radiative effect
> Currently using “electron

method” only



AT for early science
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g for early science
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- Bin A, calculated from: Doi: 10.2172/824895

- Statistical uncertainty only, correction not yet applied

- A, = g/F,
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Extract a, via A7 and A{

Species

EIC Early Science Timeline

Energy (GeV)

Luminosity/year
(fb-1)

Electron polarization

p/A polarization

e+Ru or e+Cu

10 x 115

0.9

NO
(Commissioning)

N/A

e+D
e+p

10 x 130

11.4
4.95 -5.33

LONG

NO
TRANS

e+p

10 x 130

4.95 - 5.33

LONG

TRANS and/or LONG

e+Au
e+p

10 x 100
10 x 250

0.84
6.19 -9.18

LONG

N/A
TRANS and/or LONG

e+Au

10 x 100

0.84

10 x 166 865

LONG

N/A
TRANS and/or LONG

Note: the eA luminosity is per nucleon

> Bjorken integral:

p—1 —
[T =

|-

(8] — 81) dx

0

> At finite Q2 values:




Extract a, via A7 and A{
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EIC can be a significant contributor to the global extraction of «,:

- Global PDF fits
Cerci et al. Extraction of the strong coupling with HERA and EIC

inclusive data. Eur. Phys. J. C 2023
- Using BJSR

Kutz et al. High precision measurements of a., at the future EIC.

Phys. Rev. D 2024
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0.120 0.125 0.130
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P. A. Zyla et al. (Particle Data Group), Review of Particle Physics. PTEP 2020




Slides+ : analysis QA
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Analysis status & QA checklist

https://docs.google.com/presentation/d/1nSJGEXWLKFE6dPkI-VMcOyVpJWKmMOTNOUgKXCCFTUgQ/edit?slide=id.g34d71ddcf31 0

Kinematic reconstructions  quantity Reco Truth Response (2D) Purity/bin migration detector acceptance-only corrected gg:roelc(:":l:)g:\/ il
csigmay o a2 4 4 4 4 2 -
X % “ 4 A% -
y 4 [ o - - -
dQ2/Q2 4 4 4 _ . _
dx/x o X 4 o . -
dy/y 4 i o - - -
¢' energy J o . - - J
e theta D - H - . _
HFS (E-p2) J J - - - J
HFS (pT) - J J - J -
Event level J N . - I -
E-pz (e'"+HFS) - - - El . -
E/p for calorimeter n W N o o -
Calo clusters n J N J J -
Observable of interest D J J o . -
e.q., tu.etc. n W W o o -
Detector specific variables  Depends o Y Y Y u -
PID quantities: Add when it comes N o n | '



Analysis procedure
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e3He events (not polarized):

10°

Q? (GeV/c?)

10

- 10 x 110 GeV
0.01 <y <0.95

—10°
- 02> 2 GeV? ‘ents

200k events

100k events

.I 10*

— 10

BeAGLE
]
p
eic-smear
]
-
Afterburner
]
-
epic simulation
]
>
EICrecon
\_

|

Analysis

» Electron identification and kinematic reconstruction was done outside of EICRecon

» EPIC 25.03.1 simulation campaign

» Later scaled to & = 8.65 fb~!



elD acceptance
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- Use truth information to identify scattered electron from reconstruction

- Use reconstruction information to calculate x and Q2

10° = - Nrec(xgem gzen)
E - N, gen(xgena Qg,%en)
o 2 B 0.01 <y < 0.95
2 10% =
3 = 0’22, W4
5 -
10 =

0.7

0.6

0.5

0.4




elD bin migration

- Use truth information to identify scattered electron from reconstruction

- Use reconstruction information to calculate x and Q2

N (X oer O%0)
3 _ “'rec\"'rec’ Xrec
10° = C... =
=" Neectgen Q)
[ rec xgem gen
-~ 0.0l <y<0.95 0982
N ' '
NO 5 0.84 0.986 0.995
~ —
> 10° E 0°>>2, W?>4
D — — ) —_—
Q) o 1.088 1.087 1.072 1.073
C\b _ 1.053 1.053 1.059 1.031 1.029 1.021
— 1.119 1.01 1.046 1.064 1.034 1.037 1.008 0.983
0.959 0.982 1.06 1.017 1.033 1.007 1.01 0.981 0.982
10 =/
__0.821 1176 1.102 1.061 1.067 1.023 1.036 0994 1.055 0.933 0.752

1.16 1.119 1.161 1.082 0.909 0.623 0.493

1.032

0.994

0.993

0.935

1.006

0.966

0.91

0.781
0.995
0.992

0.978

0.912
0.919
0.94

0.824

1.167
1.01
0.985
1.013

0.988

0.772
0.964
0.811

0.623

0.996
0.97
0.999
0.996
0.95
1.138
0.864
0.777
0.698
0.416

0.897

0.986
0.878
0.972
1.017
0.98

0.946

0.718
0.606
0.468

0.694

0.826

0.898

0.5
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Electron kinematic reconstruction CRREAD I 2
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Al from A" 23

Nuclear effect: (For 107 < x < 0.8)
o - 3 o~ n n

=pin depolarization g ¢ =P,z +2P,g" — 0.014[g"(x) — 4g]'(x)] +@(x)g]'(x) + b(x)gl(x)
> Blinding

> Fermi motion
> Off-shell effect
> Non-nucleonic degrees of freedom

> Nuclear shadowing and anti-shadowing

DOI: https://doi.org/10.1103/PhysRevC.70.065207
DOI: https://doi.org/10.1103/PhysRevC.65.064317
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Nuclear effect: (For 107 < x < 0.8)
> Spin depolarization A F;He[AiHe — 2(F§/F;H6)PPA{9(1 - 0'014/2Pp)]
» Blinding L P,F3(1 +0.056/P,)

> Fermi motion
> Off-shell effect
> Non-nucleonic degrees of freedom

> Nuclear shadowing and anti-shadowing

DOI: https://doi.org/10.1103/PhysRevC.70.065207
DOI: https://doi.org/10.1103/PhysRevC.65.064317
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Nuclear effect: (For 107* < x < 0.8)
> Spin depolarization gle=P g+ 2P g7 — 0.014[gP(x) — 4g1'(x)] + a(x)g]'(x) + b(x)g"(x)
> Blinding

> Fermi motion
> Off-shell effect
> Non-nucleonic degrees of freedom

> Nuclear shadowing and anti-shadowing

DOI: https://doi.org/10.1103/PhysRevC.70.065207
DOI: https://doi.org/10.1103/PhysRevC.65.064317
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Ar from A1
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Nuclear effect:

> Spin depolarization

(For 107* < x < 0.8)
3He[A1 — 2(FEIF 3He)P A7(1 =0.014/2P,))]

Al =
. 1
> Blinding P,F3(1 + 0.056/P,)
> Fermi motion
TABLE X. Total uncertainties for 47.
> Off-shell effect
| (x) 0.33 0.47 0.60
> Non-nucleonic degrees of freedom
Statistics 0.024 0.027 0.048
> Nuclear shadowing and anti-shadowing Experimental syst. 0.004 0.003 0.004
AA" 0.012 0.013 0.015
AAT™ 0.002 0.002 0.003
F, F3 0.006 0.008 +0.005
—0.010
Nuclear effect 0.001 0.000 0.009
A 0.001 0.005 0.011
P, P +0.005 +0.009 +0.018
. . : n» * p
DOI: https://doi.org/10.1103/PhysRevC.70.065207 0012 0.020 0037

DOI: https://doi.org/10.1103/PhysRevC.65.064317
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