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WHAT IS g,

g21s the imaginary part of the spin-dependent Compton
amplitude for the process
Y(+1)+N(+1/2) - y*(0) +N(—1/2)

contributes at the leading order to the spin asymmetry of
longitudinally-polarized lepton scattering on transversely-
polarized nucleons

g2 1s among the cleanest higher-twist observables
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WHAT IS d,

1
5 (@) =3 [ 29 2, @) do
0
1
B / z* [2: (2, Q%) + 392 (2, Q%) ] dz
0

d,: the second moment in x of a linear combination of gi and g

In experiment what we measures:
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EXPERIMENT COVERAGE

1 1 1 1
SHMS @ 104 GeV, Th=110,p  =7.5GeV

SHMS @ 10.4 GeV,Th=145,p =64 GeV | 2
SHMS @ 10.4 GeV, Th=18.0,p , =56 GeV Settin PO Angle % Q \"A%
HMS @ 104 GeV, Th=13.5,p , =4.2GeV ] 8 (GeV) (o) (Gev2) (G ev)

HMS @ 104 GeV,Th=164,p | =42GeV
HMS @ 104 GeV, Th=20.0,p ,=4.0GeV X 7.5 11.0 0.527 2.866 1.859

Y 6.4 14.5 0.565  4.240 2.036
Z 5.6 18.0 0633 5.701 2.046
Setting Po  Angle X Q* W
(GeV)  (°) (GeV?) (GeV)
1 A 4.2 13.5 0207 2.414 3.178
— 3 Y xl 0 — s | 1 B 4.2 16.4 0.305 3.554 2.993
Bj

C 4.0 20.0 0.418 5.018 2.806




HALL C SETUP
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POLARIZED HELIUM-3 TARGET
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ANALYSIS WORKFLOW

Status
*  Wrapping up the last bit of Detector

calibration
* Likely start ‘Full Replay’ This Week

Relavant talks
* Mingyu Chen: Polarized He3 Target
* Target Polarization / Junhao, Mingyu, Melanie
Melanie Rehfuss: AT Analysis
* Calorimeter Calibration / Melanie
* Cherenkov Calibration / Murchhana
* PID / Melanie
This Talk:
* Hodoscope Calibration /Mingyu
* Drift Chamber Calibration /Junhao
William Henry: Moller Polarimetery Measurements
* Beam Polarization / Bill

Mike Nycz: He3 Elastic FF / Mike




DRIFT CHAMBER CALIBRATION

HMS DRIFT CHAMBERS e— .
SINGLE DRIFT CELL 1. | Crarasd asticie passes What to calibrate:
/ The drift distance for each wire
‘ ‘ 3 . .
\ / calibrated from drift time
e e N pacrar s e
\ 3. | etecric "l'.".'......a x10° [ — p—
particles to the center 300 R 30000
Y. StdDev  0.1461 s:nw "':::W
250 50000
® >. » 200 10000
150 Lm‘—‘"l_r 30000
4. mm&‘:ﬁ'ﬁ“ - 100 20000
50 10000
o ® B T 02 03 oa on b6 95204-03-02-01 0 01 02 0.3 0.4 05
/ s 5‘ K Assumptions for calibration:
@ -=27mo0v
@ 2wo0v . — * The minimum drift time is O
-1900 v e ) ) X
Passacd thwough e cel * Charged particles pass through single drift
Pictures credit to Carlos Yero cell uniformly
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DRIFT CHAMBER CALIBRATION

Add a new time offset per wire fitting method

 Fit the integrated drift time with step function to increase the fitting stability

SHMS DC Plane 2v2: Wire_82
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Fit time offset directly

SHMS DC Plane 2v2: Wire_24 _ 1400

SHMS DC Plane 2x2: Wire_34_Integral
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Fit time offset with
integrated drift time
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DC 2v1: 0 vs. Wire
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More robust time offset per wire fit

* Have finished first round calibration
* Hodoscope params was updated this
week, is doing a 2" round calibration

» Expecting finish 2" round this week




HODOSCOPE CALIBRATION

: i
t A Arbitrary Padale in :
=\ another Hodoscope plane :
: +X

N :

V\ E* trw

t imewalk E
Cable tprop' to Timewalk Effect
trRAW o ‘
Li_[i I t B

Time —

tcorr = traw — trw — tcable — tpropagation — )

« TW : Time-walk Corrections

« tcable: Cable Time Corrections

« tprop: Propagation Time Corrections

« tA: Hodoscope Planes Time Difference Corrections

Time-Walk Corrected TDC Time Difference (ns)

HMS 3994: 3He DIS, d," experiment
.Longitudinal 180 deg

-Kin-B: E;=6.4 GeV, 14.5°

.Trigger: 3/4 (hTRIG1)

TDC-ADC Time vs. Pulse Amp Plane 2y Side pos Paddle 4

40p
3 Entries = 268160
*F c,=11.82 £ 0.01
30 E—f c,=0.72 £ 0.00
Y2/NDF = 774.28
25

TDC-ADC Time (ns) / 100 ps
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N »
\\I|I\\[II\‘(|I

o

|
N

Paddle 2y4: Time-Walk Corr. TimeDiff. vs. Hod Track Position

X

Frit(x) = -+ bo
Vp=1 5.42 cm/ins
b,=-0.0054 ns

TimeDiff: Paddle 2y4
Entries 70483
Mean x —7.553

-4 Meany -0.4949

N StdDevx  21.11

B StdDevy 1.399
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Hodoscope Track Position from Center (cm)



HMS 3994: 3He DIS, d," experiment

HODOSCOPE CALIBRATION Longitudinal 180 deg

-Kin-B: E,=6.4 GeV, 14.5°

.Trigger: 3/4 (hTRIG1)

: +y
t A Arbitrary Padale in :
another Hodoscope plane

h2y
h2X
; -
+X h1y
Y ¥ ’ Y v v klx
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- +X
D +() \ t(:g D k12
prop-. \ § Prop. k13 k34
v : trw k14
tCable t tO * Timewalk Effect t24
p’r‘op' » Baseline
NN

. All possible time difference combinations considered;
solve the system of six linear equations.

«—— Volts

WGraph Source: E.Po

Time —

H.hod.beta{H.cal.etraci(norm>0.7}

beta_ OLD
4500 — Entries 52466
t —_ t _ t _ t _ t B _ t - Mean 1.021
Corr — “RAW ™ Cable propagation A 4000 Std Dev 0.103057
3500 HMS Beta after beta NEW
. . = Hodoscope calibration enres o209
(+)  _ () . T +(F) — . 3000 ~ Std Dev  0.02588
toorr. = togrr — (Ly — hlt);, where t;,‘gp. =(Ly — hlt)q’— : - ev
'p ’p 2500 — N
) =40)  (hit— L )i where t(-) = (hit — L )l 2000~ “ HMS Beta before
Corr. Corr. Uy ? prop. vy = Hodoscope
1900~ |—beta_OLD calibration
1000 —
- |— beta_NEW
(+) (=) (+) (=) = —
t(L'UgCO""T’- - 5(1:()07'7‘. + tC 7‘1‘.) - 5(tTVVCm.,.‘ + tTVVC(,,.,.,) 500 —
' T T LG
84 0.9 1 1.1 1.2 1.3 14

.This correction is done in hcana.



SUMMARY

*  Wrapping up detector Calibration works

* Hopefully start first round of Full repay this week
In the near future:

¢ MC simulation

* Preparing offline analysis script




REFERENCE

Polarized Helium3 Experiments wiki
https://hallcweb.jlab.org/wiki/index.php/Polarized_Helium-3_Experiments
d? experiment proposal:

https://hallcweb.jlab.org/wiki/images/c/cb/PR12-06-12 | .pdf

https://hallcweb.jlab.org/wiki/images/1/1a/D2n_HallC_PAC36-update_v2.pdf

Measurements of d} and AT : Probing the neutron spin structure

https://arxiv.org/abs/1603.03612

Probing Nucleon Spin Structure Using Deep Inelastic Scattering

https://indico.jlab.org/event/390/contributions/6267/attachments/5255/6545/d2n-July-16-2020.pdf


https://hallcweb.jlab.org/wiki/images/c/cb/PR12-06-121.pdf
https://hallcweb.jlab.org/wiki/images/1/1a/D2n_HallC_PAC36-update_v2.pdf

