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Experiment Work Overview

New GEn-Il cells: larger, new mounting technique

Lasers: More power

Optics: Pump from opposite sides of the cell

Shifts

N“WWM

2023-01-17 2023012 ’
e -01-17 2023.01-
D0-42:30.00 00-45:00 9o 20.47.30.00 ool

| Y axis: finear [auto ih‘!éd X axs: 2.5 minutes

Beam Current

40 &*MN\"',' j’V("‘\-wMMv\jw-Hﬁm’lMa('«mwwh A MM i .-.fh’;ﬁfl AT
30 F }r

20+
Loy
10 []l
] |
0 -— L‘r!" e - —— d - - e —— b v - e =
2023-01-17 2023-01-17 2023.01-17 20230117
00:42:30.00 00-25:00.00 00:47:30.00 00:50:00.00
¥ axis: |linear auto [tled Xaxis: (25 [25 minutas

Beam posn!lon off ideal (Sheuld not elceed 1mm!)

0. HO4E: [-0.3, -0.

3 "0.1), 1HO4E: (0.3, 0.1)

No Jarget IHO4A: (-

Helium 3 Cell 1HO4A: ( ey
1 04A ( . -0.1), 1H(ME (-0. 4
=8 =7 Refarence Cell 31 ~Bean] position op target: "
=3 0.32.-0. s

4AYPDS ré 2 | =
714785 |
BISE e E 0
0727803 - = el —f— B
JAEXFOS B lls .
165971 [
1440937 = o o
=2oRANA- ~800 ~700 —600




Target Installation

- Each student trained for target install
- All new parts (jig, oven, ladder, etc.)

- Practice, focus, & being deliberate
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Target System: Lasers
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Laser Power Meter

Tuning

Power tests

Fiber optic cables

Polarization Measurements

Optics setup

Periscope mirrors



Target System: Fibers

- Fiber tip length measured & matched

» Core concentricity measured & matched

- Ends examined visually

- (Cables bundled & run in the hall



- Laser polarization measured >99.4%

- UVA:RHP  JLab: LHP

Down periscope setup into oven
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Target expert on call

Came in to diagnose issues (Lasers crash, NMR)

NMR and EPR measurements

Most weighted shifts

Juab Lasar Fbers
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Target Analysis

Data Analysis

Polarimetry Flowchart

Raw NMR Density
Signals Correction
Raw EPR

Calibrations _.l %lmV

N Kappao_
Correction
Polarization %

Error

Propagation

Average

Polarization

Run by Run Red - To do
Green - In
Progress

Black - Done

Analysis Checkpoints from GEn-| paper

1.  Calibrations and resolutions of detectors using passO0, pass1 etc data for various kinematic settina
a. Raster (Sean), Optics (Sean), HCal (Hunter), BBCal (Kate), GEMs (Sean), GRINCH (Jac
Beam helicity on an event-by-event basis (Faraz)
b.  Magnetic Field direction and magnitude measurements and calculations for all 4 kinematic settings
(Bogdan/Bill/student?)
Data Quality Checks
Data Selection
a. Optimization of all analysis cuts: proton spot on HCAL, fiducial cuts, P_perp and W cut etc
Raw Asymmetry
Corrections
a. Polarizations
i. Beam polarization (Faraz)
ii.  Target Polarization (Hunter/Jack Jackson)
b.  Physics Corrections
I. Q"p_meas and A*a_meas (parallel and anti-parallel)
i. en
iii.  Target dilution factor for N2 content in the PolHe3 cell
iv. Dilution factor for background
V. Correction for single pion contamination leading to A_QE

s
), Timing Hodoscope (Gary),

ok ON

vi.  Dilution for inelastic events from MC simulations gives A_en/exp
vii.  Dilution factor for protons from upstream of the veto planes??
viil. As%/mmetry A _ep for protons in He3 from Generalized Eikonal Approximation calculations by Misak Sargsian

. Spin d‘ﬁfendent final state interactions
2. EC (Meson Exchange Current) calculations
c.  Other Corrections
i. Beam energy with scaling factors (Provakar’s help)

6. Physics Asymmetry

a. Calculation of different quantities such as W, Tau etc.. (everyone)
7.  Error Analysis

a. Statistical Error

b.  Systematic Error
8. GEn

a. Obtain GMn for the GEn Q2 values

b.  Obtain gn, F1d/F1u, GEn/GD etc




Summary

GEnN is difficult

* Intricate sub-systems
Target Expert
Need take SL to gain knowledge about entire experiment
Gain more experience with software
Target analysis + Data Analysis

Tentative thesis finished June 2025




