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Longitudinal Virtual Photon Asymmetry A,

« Q= 4-momentum of virtual photon squared
* v= Energy transfer
* 9= Scattering angle

2
Q — Fraction of nucleon momentum
2MV  carried by the struck quark
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polarized electron scattering
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Goals for A " Experiment

* Precisely measure the neutron spin asymmetry A, in the far valence domain
(0.61<x<0.77) for the first time.

» Explore the Q2dependence of A,nwith large x value.

e After combining with proton data (CLAS12), extract polarized to unpolarized parton
distribution function (PDF) ratios Au/u (Ad/d) for large x region.

* Give more insights on understanding the spin structure of nucleon.

0.4

P:I d Ad Au Ad n )

7 - T . A A

DSE-1 049 028 -0.11 065 -026 0.17 0.59
DSE-2 041 0.18 -0.07 088 -033 034 0.88
s ! 0 0 l 0 I I
NJL 043 020 -0.06 080 -025 035 0.77
SU(6) $ 3§ =y &£ = WU 3
CQM i 0 0 1 —_% 1 1
pQCD : ! : 1 1 1 1

Table 1: Predictions for the x = 1 value of various models. From
Craig D. Roberts et al 10.1016/j.physletb.2013.09.038
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x > 0.5 region
dominated by
valence quarks

1072 10" 1
X

Polarized and sea quark PDFs for Q?> = 10 GeV?
from the NNPDFpoll.l parameterization

See Nocera ER, et al. Nucl. Phys. B887:276 (2014).
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Kine Spec Ey E 6 | beam time

Experimental Setup GeV | GeV_ | (o) | (hows)

A(1232) | SHMS | 2.17 | -1.79736 | 8.5 1.0

Electron Beam: Elastic | SHMS | 2.17 | -2.12860 | 8.5 8.0
o Eean=2.17 GeV (1-pass commission) Kine | Spec L, E, 6 | e production | e" prod. | Tot. Time
_ GeV | GeV | (o) (hours) (hours) (hours)

e E...,=10.38 GeV (5-pass DIS production) DIS

. At e QEO 3 | HMS [10.38 ] 2.90 | 30.0 88.0 0.0 88.0
Beam polarization: 85% 4 | HMS |10.38 | 3.50 | 30.0 511.0 0.0 511.0
(<3% uncertainty by Moller Polarimeter) B | SHMS | 10.38 | 3.40 | 30.0 511.0 4.0 515.0

* Circular beam raster with 2.0-2.5mm C_| SHMS | 10.38 | 2.60 | 30.0 580 40 V20

Polarized 3He target:

Spectrometers:

radius .

« A " production
run begins on Jan
12™ 2020 and
ended on March

13" 2020.

< 50 ppm charge asymmetry
(average over ~ 1-2 hr run)

3He production cell (40cm)
55-60% polarization without beam

Reached over 50% polarization with 30 uA
beam current

(doubles performance compare to 6 GeV era)
About 3% uncertainty for polarimetry

High Momentum Spectrometer (HMS)
Super HMS (SHMS)
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Window Dilution Study

* Using mc-single-arm to generate events for simulation and F1F2INO9
model (from rc-externals) for radiated cross-section to get the
simulation for target chamber of the 3He production cell and empty
reference cell.

* Perform simulation separately for different target material (N, gas between
upstream beam-line window and upstream target window; Upstream target window; 3He in target

chamber ; Downstream target window), then combine them to obtain the simulation for
entire target.

* Getreplayed data from hallc_replay with updated optics matrix. After
weighted by yield, make comparison with simulation and replayed
data.

 Based on simulation and replayed data, determine the window
contribution along reconstructed z,,..
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Propose and Goal of the Study

Propose:

* Provide a guide to determine z,, cuts to remove events coming from glass
windows while preserve most of events from 3He inside target chamber.

* Estimate window dilution factor for certain production run condition (certain target
cell, kinematics, spec) based on simulated results and replayed data.

Goal:

* For certain production run condition (certain target cell, kinematics, spec), the
variation of window dilution factor is less than 3%.

* Find a proper z, cuts so that the AA,,s become minimal.
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(for compare simulation with replayed data)

Replayed data:

* Obtain total charge (BCM1 Coulomb value) for a run from corresponding

Determine Yield

report file after hallc_replay.

* Then the yield is determined to weight the replayed histograms:

Simulation:

For simulation, DIS cross-section dEdS2  for each target material is
calculated by Jixie’s “CreateXSTree” program using F1F2INO9 model.

Yield =

number of events
total charge (C)

d°o

Then the yield is determined to weight the simulation histograms:

Yield =rate

1

d’o AE

beam current (A) TdEdQ E

ta rgetlength

E' Aq)tagAatagpN e

charge

* N

trials

Where p, is atom number density: pN:pm Na

07/09/2021

M

Hall A/C Collaboration Meeting

Page:7



Cut used for Comparison

(Simulation vs. replayed data)

HMS cuts:

Acceptance cut:

e Delta cut: (-8%, 8%)

* Theta cut: (-70 mr, 70 mr)
* Phi cut: (-200 mr, 100 mr)

z, cut:
ar

* abs(H.react.z)<30.0 (cm)
Current cut:

* ibcm1>1.0 (UA)

PID cut:

* H.cal.etracknorm>0.8 && H.cal.etracknorm<2.0
&& H.cer.npeSum>1

Simulation cut used for comparison
between simulation and replayed
results :

* istop==0 (remove failed events)
Note on replay cuts:

SHMS cuts:

Acceptance cut:

Zta

Delta cut: (-10%, 22%)
Theta cut: (-55 mr, 55 mr)
Phi cut: (-50 mr, 50 mr)

cut:
r

abs(P.react.z)<30.0 (cm)

Current cut:

ibcm1>1.0 (UA)

PID cut:

P.cal.etracknorm>0.8 && P.cal.etracknorm<2.0
&& P.ngcer.npeSum>1

Simulation cut used for comparison
between simulation and replayed
results :

* istop==0 (remove failed events)

* Current cut is used to remove non-physical events during beam trip.

* PID cut provides requirement for good track and remove pion contamination.
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Circular Raster

(Plotofy, __vs.X

vy vx [abs(zlg) <30 0&Edella>-10&&dalla <228 &xply 058 islop==0}
1 h_down_win
o Entries 1481
0.8 L Meanx -0.1477
- Meany -0.1815
06 C Std Devx 0.102

Std Devy 0.1018

T8 05 04 02 0 02 04 06 08 1 °
vy vx {abs(21g) <30 0&8dela>-108&dalla <22 s 0588 wslop==0}
1 h_n2
F Entries 5367
0.8fF Meanx —0.1568
[ Meany —0.1771
06 Std Devx 0.1015
[ Std Devy 0.1023
04
02 8
o
: 6
-02F
-04F 4
-06F
[ 2
08
-1t 0
-1 08 -06 -04 -02 0
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0.2

04 06

08 1

vy fagdaltas- a 0584 istop==0}

h_up_win

LR LR LR R LR AL RARN LERN LA

Enfries 7254
Mean x -0.1546
Meany -0.1771
Std Devx 0.1019
Std Devy 0.1019

10

-08 -06 -04 02 0 02 04 06 08 f

................... po—— 4 g,

h_replay

[T T [T [T A [ TP T[T AT [TI [ TIo[ToT

Entries 6545
Mean x -0.1547
Meany -0.1779
Std Dev x 0.1
Std Devy 0.1045

E:!

-08 -06 -04 02 0 02 04 06 08 1

Hall A/C Collaboration Meeting

SHMS 10602: 2He DIS, Transverse 90°
. Ep=—3.4 GeV, 30°, kin-B

beam) e Trigger: 3/4 (hTRIG1)

v OB&delias- ) 0 islop==0}
1 h_he3
o Entries 9371
0.8 Mean x  -0.1525
- Meany -0.177
0.6F Std Dev x 0.1016

StdDevy 0.1018

-08 -06 -04 02 0 02 04 06 08 1

From replayed runs, obtain
X ... andy, __offsets from

mean value.

Addx . andy, . offsets from

replay into simulation in order
to compare replayed data with
simulated results.
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SHMS 10602: 2He DIS, Transverse 90°
. Ep=—3.4 GeV, 30°, kin-B

*He Target Simulation

(Compare with replayed root file results)

e Trigger: 3/4 (hTRIG1)
ztg_combined Weighted by Yield delta_combined Weighted by Yield
3 1800~
4500 — === Down Win : = Down Win
3 ﬂ — Upwin 1600~ — Upwin
4000 = =
- - He3d Target - - He3 Target
- 1400f—
3500 = = N2 Upstream - = N2 Upstream
3000 E_ === Simulation Gombined 1200 ;— === Simulation Combined
- — Replay - — Replay
2500 1000 -
2000 - 800f—
1500 = 600~
1000~ 400
500 - 200f—
0= Las ool 4y 0: P B — b
-40 20 30 40 =30 -20 -10 0 10 20 30
theta_combined Weighted by Yield phi_combined Weighted by Yield
2500}— 4500~
: = Down Win E m— Down Win
[~ — Up Win 4000 =_ — Up Win
2000 p— -~ He3 Target 3500 :_ ~— He3 Target
: = N2 Upstream E = N2 Upstream
: === Simulation Combined 3000 :_ === Simulation Combined
1500 _— —— Replay 2500 E_ —— Replay
_ 2000~
1000 — =
» 1500F—
500 - 1000 —
o 500F—
oL 1 L N P ) AP IR B N P
-0.3 -0.2 0.1 0.1 0.2 0.3 -0.3 -0.2 0.1 0.1 0.2 0.3
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« HMS 3408: 2He DIS, Transverse 90°

He Target Simulation

. Ep=—3.5 GeV, 30°, kin-4
(Compare with replayed root file results) *  Trigger: 3/4 (hTRIG1)
ztg_combined Weighted by Yield delta_combined Weighted by Yield
1800 E_ === Down Win 1600 == Down Win
1600 — Upwin 1400 — Upwin
- w He3 Target «= He3 Target
1400 C = N2 Upstream 1200 = N2 Upstream
1200~ ~—— Simulation Combined ~—— Simulation Combined
E — Replay 1000 = Replay
1000~
- 800
800~
- 600
600
400~ 400
200~ 200
E P T T A PR T T R N T T 1 PR I T T T
%g 30 20 %30 20 20 30
theta_combined Weighted by Yield phi_combined Weighted by Yield
1400 -
- 3000~
N = Down Win n = Down Win
1200 — —— Up Win - — UpWin
: - He3 Target 2500 __ - He3 Target
1000 __ = N2 Upstream : = N2 Upstream
: === Simulation Combined 2000 :— === Simulation Combined
800 _— =— Replay : — Replay
C 1500f—
600 — C
- 1000~
400— -
200~ 500f—
0: 1 P | PR TR TR T T S T 0: | IR T N | PR B S T N TR T S
-0.3 -0.2 -0.1 0.1 0.2 0.3 -0.3 -0.2 -0.1 0.1 0.2 0.3
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* SHMS 10267: Empty Target DIS,

Empty Target Simulation | 75700 .

( P play ) . Trigger: 3/4 (hTRIG1)
ztg_combined Weighted by Yield delta_combined Weighted by Yield
- F
4500 :_ h Down Win : Down Win
= 1000[—
4000 — — Up Win - — Up Win
3500 E_ =~ N2 Upstream 800 :_ +~ N2 Upstream
E . = Simulation Combined - = Simulation Combined
3000 == -
= = Replay - = Replay
2500 = l 600}—
2000 C
= 400f—
1500 = N
1000 E— 200 [
500 C
9 0 9.30
theta_combined Weighted by Yield phi_combined Weighted by Yield
1400~ -
: == Down Win 3000 p=— = Down Win
1200 C_ —Up Win E — Up Win
u - N2 Upstream 2500 :— -~ N2 Upstream
1000 __ === Simulation Combined : = Simulation Combined
: m— Replay 2000 __ = Replay
800 — =
" 1500f—
600 — -
00 = 1000~
200 C_ 500 :—
0 o 1 1 PR B S S TR S N T T T 0 - 1 1 ol ol 1 1 1
-0 -0.2 0.1 0.1 0.2 0.3 -0.3 -0.2 0.1 0 0.1 0.2
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* HMS 3077: Empty Target DIS,

Empty Target SlmUIathn . Transverse 90°

. . E,=-3.5 GeV, 30°, kin-4
(Compare with replayed root file results) _
e Trigger: 3/4 (hnTRIG1)

ztg_combined Weighted by Yield delta_combined Weighted by Yield
- 800
1800 :_ === Down Win E === Down Win
- 700—
1600 f— — Up Win = — Up Win
1400 :_ - N2 Upstream 600 :— - N2 Upstream
: = Simulation Combined : == Simulation Combined
1200~ 500f—
- Replay - Replay
1000 400
800~ =
= 300~
600 =
- 200
400p— -
200 :_ 100 :—
o = P I T T T T | 1 M |
%5 055 —20 10 10 20
theta_combined Weighted by Yield phi_combined Weighted by Yield
800 2500
E = Down Win = = Down Win
700~ — w C — Upwi
= Up Win 2000j— Up Win
600 C - N2 Upstream - = N2 Upstream
E s Simulation Combined : s Simulation Combined
500 :_ = Replay 1500 __ = Replay
400~ C
300~ 1000[—
200 C
o 500 p—
100~ -
oE L ] 1l I oL .|....|..m_._1__|.i.|....|....
~0.3 02 0.1 0 0.1 0.2 0.3 03 0.2 01 0 0.1 0.2

07/09/2021 Hall A/C Collaboration Meeting Page:13



Radiated Cross Section

(Bilinear Interpolation)

The measured cross section contains effects Es

due to interactions with materials (ionization,

External
3 (Before)

bremsstrahlung) and vertex effects
(bremsstrahlung)

The radiated cross section is:
0-rad — 0-Born+ 0-RC

20 Radiative Correction

*  Radiated Xsection

35

30

Xsection (nb/GeV/sr)
n n
o [$)]
T T

o
T

k-

\
‘. Internal
S
.

External
(After)

sis

//[determine order of four points]
double f11,fhl,flh, fhh;

double x1,xh,yl,yh;//fll to x1; fhl to yl; flh to yh; fhh to xh
double x0,y0;
x0=pOtemp;
yO=thetaO®temp;
fll=rad corr_templ;
fhl=rad corr_temp2;
flh=rad_corr_temp3;
fhh=rad corr_temp4;
xl=p0_table 1;
yl=theta® table 2;
yh=theta0® table 3;
xh=p0_table 4;

//[2d bilinear interpolation]

Radiative Correction

(nb/GeV/sr)
@

Xsection

« Use “rc-externals” obtain (p0, thetaO, rad_xsec)
square grid, then apply billinear interpolation to
get rad xsection for give mc simulated event.

Especvs.Theta . Grid

// weight factors for interpolation

double xwl
double xwh
double ywl
double ywh

(x0-x1)/(xh-
(xh-x0)/(xh-
(yo-yl)/(yh-
(yh-y0)/(yh-

// put everything together
double FOO = ywh* (xwh*fll

e Dutch upstream win hms kine4

Xs_rad_temp=F00;

return xs_rad temp;

07/09/2021
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x1);
x1);
yl);
yl);

+ xwl*fhl) + ywl*(xwh*flh + xwl*fhh);
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PO vs thetaO from mc-single-arm

(for glass windows: Cell Dutch)

pOthetad {abs(z1g)<30.08&delt §.adllta<B8&xplg>-0.078&xpig<0.078&yplg>-0.1 A&ypig<0.1 && istop==0} pO:theta0 {abs(ztg)<30.0&&delta>-10&&delta<22&&xptg>-0.05588xptg<0.055&&yptg>-0.05&&yptg<0.058& istop==0}
— 7 -
a4 4.4 :—
- h_down_win —
42— Entries 1557 6 42 c A down win
A= Mean ; 0.5681 4= [Enies 1481
- . 5 - Mean x 0.5665
- StdDevx  0.009932 38— | Mean 2,629
S8 StdDevy  0.1194 “E |swbevx 000830
36 :_ 4 36— Std Dev y 0.2875
3.4 :— 3 3.4 :_
3.2 E— 32
= 2 3
28 1 28— 1
26— 261 I 1 | l
c . . v v oy sy oy
0.4 045 05 055 06 065 ° 0.4 045 05 055 0.6 0.65
pO:theta0 {abs(ztg)<30.08&&delta>-8&&delta<8&8xptg>-0.07 &&xptg<0.07&&yptg>-0.18&yptg<0.18&& istop==0} pO0:thetaO {abs(ztg)<30.0&&delta>-108&dell tg>-0.055& 055 0.05 tg<0.0588 istop==0}
C 8 e
44 44—
= h_up_win 7 - h_up_win
42 Entries 2073 42 Eres— 7253
- Mean x 0.4841 F Mean x 0.4984
4 Mean y 3.421 6 4E Mean y 3.541
- Std Devx  0.008646 F Std Dev x 0.01267
38 StdDevy  0.1668 5 S8 StdDevy  0.3034
36 3.6
C 4 C
34— 34
32 8 32
] = 2 3
28 1 28 1
26— 26—
C oo | P T T S (R S SR T T R P TR T PR 0 C MR | P T S R T L L L L L R L
0.4 0.45 0.5 0.55 0.6 0.65 0.4 0.45 0.5 0.55 0.6 0.65

* HMS kine4 (with cuts) « SHMS kineB (with cuts)
pO range: 3 to 4 GeV pO range: 3.05 to 4.16 GeV
theta0 range:25.6 to 34.6 deg thetaO range: 25.6 to 34.6 deg

p_rate up=xs_rad_up*p_spec*p _accept*th_accept*ph_accept*dens gel80*le-34*beam curr*le-6*tar_len up/100.0/(1.6*1le-19%n_trials);
p_rate down=xs rad down*p spec*p accept*th accept*ph accept*dens gel80*le-34*beam curr*le-6*tar len down/100.0/(1.6*1e-19*n trials);
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Window Dilution

From Pol 3He target cell z,,_, histogram weighted by yield:
. Nup(BHe)= integrated number of simulated events of upstream window within the z cut

N,...(3H€)= integrated number of simulated events of downstream window within the z cut
- N,(3He)=integrated number of replayed events within the z cut

From empty reference cell z,  histogram weighted by yield:
« N, (em)=integrated number of simulated events of upstream window within the z cut

N . (€M)= integrated number of simulated events of downstream window within the z cut
«  N,(up, em)=integrated number of replayed events within the z cut for upstream window region

« N,(down, em)=integrated number of replayed events within the z cut for downstream window region

« Then define window dilution factor f  :

N 3H N 3H
No(UP’em>M+NO(down,em) soun | He)
f = Nup (em) Ndown (em)
win N0(3He)
« Since: A
Aphys: raw
PthfNZ(l_fwin>

«  We would like to place a proper window z cut to minimize AA -

AA T 1
’ \/(N0(3H6>)(1_fwin)
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SHe Target Simulation

(Compare with replayed root file results)

ztg_-.combined Weighted by Yield

5000

-— Simulation Empty
4000 * | == Replay Empty

= Simulation Pol 3He

f_Wi Nn= 0.1 08332 = Replay Pol 3He

3000

2000

1000

-40 -30 -20 0 0 10 20 30 40

e zcutatz=+18.0 cm away from target
chamber center position.

Pol 3He run on cell Dutch:

«  SHMS 9956: *He DIS, Longitudinal 180°
- E=-34GeV,30° kin-B

« Trigger: 3/4 (hTRIG1)

Nup<3He) Ndown(3He)

N,(up,em) +N,(down,em)

Nup(em) Ndown(em)

oo N, He

ztg_combined Weighted by Yield

5000

-— Simulation Empty
4000 = Replay Empty

= Simulation Pol 3He

3000 f win=-nan —— Replay Pol 3He

2000

1000

240 ~30 20 10 0 10 20 30 20

* zcutatz=+12.0 cm away from target
chamber center position.

Empty run on reference cell Will:

« SHMS 10267: Empty Target DIS,
Transverse 90°

. Ep=-3.4GeV, 30°, kin-B
« Trigger: 3/4 (hTRIG1)
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)

1(sart(N)(1-F

f_win

(effect of upstream window z cut position)

Window Dilution

Window Dilution Factor

PR TR
-18

P S S T S N S T
-17 -16

-15 -14 -13 -12
Upstream win cut z pos (respect to target center) [cm]

Factor proportional to dA_phys

0.0066

0.0065

0.0064

0.0063

0.0062

0.0061

0.006

f

-18

PR [ Y SR S [ SN T SR TR (NN SO T S TR (N S TR S S S SR S S SR RS
-17 -16 -15 -14 -13 -12

Upstream win cut z pos (respect to target center) [cm]

Pol 3He run on cell Dutch:
« SHMS 9956: *He DIS, Longitudinal 180°
. Ep=—3.4 GeV, 30°, kin-B
« Trigger: 3/4 (hTRIG1)

Empty run on reference cell Will:

« SHMS 10267: Empty Target DIS,
Transverse 90°

. Ep=-3.4GeV, 30°, kin-B
e Trigger: 3/4 (hTRIG1)

* Fix downstream window z cut at z=+18.0
cm away from target chamber center

position.
» Adjust upstream window z cut to minimize
1
AA_, . <
™" (N He))(1—f )

« Forzcutbe (-17 cm,+18 cm), AAphys is
around minimal.

N ’ H N 3 H.
NO(“p’em)M+No(down,em) soun | He)
in— NuP(em) down(em)
07/09/2021 N, (*He) f1a11 A/C Collaboration Meeting
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. . 3 3
*He Target Simul N He N He
e arget I u atIOn No(up,em)$em>>+No(down,em> ]\;own((em))
. . d
(Compare with replayed root file results) .= - 3 =
N,("He)
ztg_combined Weighted by Yield ztg_combined Weighted by Yield
4000 = 4000 =
3500 E_ == Simulation Empty 3500 E_ - Simulation Empty
E " | = Replay Empty E —— Replay Empty
3000~ 3000 f—
2500 E_ —— Simulation Pol 3He 2500 E_ —_— :Im:]lah:nl :c: 3He
2000 E— 2000 E—
1500 E— 1500 E—
1000 E— 1000 E— .
= f_win= 0.076812 = f_win= -nan
500 — 500 —
05 20 20 =T 0 10 I'%'''"""'e:lo_'_'_'_'?,o 05 20 20 10 0 10 20 30 20

 zcutatz=+18.0 cm away from target
chamber center position.

e zcutatz=x12.0 cm away from target
chamber center position.

Pol 3He run on cell Dutch: Empty run on reference cell Will:
e HMS 2771: 3He DIS, Longitudinal 180° * HMS 3077: 9Empty Target DIS,
. Transverse 90°
. Ep=-3.5 GeV, 30°, kin-4

- E=-3.5GeV, 30° kin-4
* Trigger: 3/4 (hTRIG1) . Trigger: 3/4 (NTRIGL)
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win)

1/(sart(N ) (1-f

f_win

Pol 3He run on cell Dutch:

WI ndOW D I I Utlo n  HMS 2771: *He DIS, Longitudinal 180°

(effect of upstream window z cut position) . E=-35GeV 30° kin-4
; , 30°,

e Trigger: 3/4 (hnTRIG1)

Window Dilution Factor

Empty run on reference cell Will:

e HMS 3077: Empty Target DIS,
Transverse 90°

- E=-3.5GeV, 30° kin-4
e Trigger: 3/4 (hnTRIG1)

L PR S T PR SR S SR I T SR SR TR N S S T PR w— L
-18 -17 -16 -15 -14 -13 -12

Upstream win cut z pos (respect to target center) [cm]

Factor proportional to dA_phys

0.0066

0.0065

0.0064

0.0063

0.0062

0.0061

0.006

* Fix downstream window z cut at
z=+18.0 cm away from target chamber
center position.

* Adjust upstream window z cut to

fwin_

minimize
1
PR I S SR S T NN ST TR RN SR (T T SN ST SR I S U SR S N S S SR S S S S S S [ T A A S(x:
e o e e Upstream win cut 2 pos (respect to target santer) o] o \/( N 0 (3 He ) ) ( 1- fwin)
N, (3He) Ndown(BHe) « For z cutbe (-17 cm,+18 cm), AA
Ny (up,em) ij(em) +N,(down ,em) — (em) is around minimal. "
3
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SHMS n :
APPLIED CUTS Al Asymmetry AnaIyS|S

(results from Melanie Rehfuss)

Nt —N-

A =
raw N+ + N—

1\’T+/((2+.-,}E,1,) ~ N~ /(Q nrr)

N*+/(Q*ngr) + N=/(Q npr)

N*,N~: Beam trip, Acceptance & PID cuts

Q™*, Q" : Beam trip cuts
n*,n~: Beam trip cuts

Araw ,CORR=

Acceptance Cuts:
-10 < P.gtr.dp < 22
|[P.gtr.ph| < 0.07
|[P.gtr.th| < 0.05
|P.react.z| < 17

3.4 GeV 2.6 GeV
Electron Sample/PID cuts: Electron Sample/PID cuts:
P.ngcer.npeSum > 12 P.ngcer.npeSum > 8
&& shower E/P > 0 && shower E/P > 0
Total E/P > 0.80 Total E/P > 0.80
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v -n- A "Asymmetry Analysis ~ Removelow-statruns

Araw - + -
N*+N (results from Melanie Rehfuss)

SHMS, |Asymmetries (DIS, 3.4 GeV, 30°)

2 oL
E 5:_ L } ﬂ
B il
N i |
e | |
———— Beam Cul, Asym RAW-CORR B l ' i ]1{ H it 11
oo b g RI__
: R S N N N N N N (N N N T N M M M M M N A M I I O O I

10000 10100 10200 10300 10400 10500 10600 10700
4uA/10s/10s beam trip cut Run Number

+ preshower E/P > 0.05 PID cut N*/(QFnpp) — N~ /(Q nip)
N*/(@*ngr) + N=/(Q ngr)

Araw ,CORR=
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' R low-stat
Araw = x: n x: Aln Asymmetry Analysis emove low-stat runs

(results from Melanie Rehfuss)
SHMS, || Asymmetries (DIS, 3.4 GeV, 30°)

£ 15
g—. |
= |
E L
=
7
<
%
o
———— Mo Beam Cut, Asym RAW ¥ 1
———— Mo Beam Cut, Asym RAW-CORR
—k——  Beam Cul, Asym AW _5 1
——i—— Beam Cul, Asym RAW-CORR — [ T
— & Beam Cul, Pra = 005, Asyn FAW B
——i—— Beam Cul, Pre = 005, Asyrm RAW-CORRA - 1
—'Iﬂ_— -
15— I
sn 0 A T T T T N T T N T N T N T N N Y A A
9900 10000 10100 10200 10300 10400 10500 10600 10700
Run NMumber
. N+ /(Q+nt) — N~ /(Q 7
4uA/10s/10s beam trip cut Araw,coORR = \.-JESJEI; + N ;E(j mij;
iV NS IN " Nr
+ preshower E/P > 0.05 PID cut /L1 L1
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N* - N- A " Asymmetry Analysis

Araw - + -
N*+N (results from Melanie Rehfuss)

SHMS, || Asymmetries (DIS, 2.6 GeV, 30°)

: .m ¥ . ﬁf ﬂb
SR W il i “ﬂﬁ i
of- II% I | M I HTW%ILHT
-] i QT

+ preshower E/P > 0.05 PID cut N+ ot Y _ N- .
P Araw CORR — N*/(QFnir) — N~ /(Q npr)

N /(@ i) + N /(@ i)
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N* - N- A " Asymmetry Analysis

Araw - + -
N*+N (results from Melanie Rehfuss)

SHMS, | Asymmetries (DIS, 2.6 GeV, 30°)

—

EE —dk—— Mo Bearn Cut, Asym RAsY

E: — & Mo Bean Cut, Ay RAW-CORAR

E 3 —k— [Beam Cul, Asym FAW

E ————  Beam Cul, Asym FAW-CORR

E —d——  Beam Cul, Pra = 005, Asym AW

o) ——i—— Bean Cul, Pra = 0005, Asyrn RAW-CORRA
< 2

o
o

—
IIII|IIII|IIII|IIII|IIII|IIII|III
|
e

_ [ T T [N T T T T T N O N TN N T N N M A I O -|- L
10315 10320 10325 10330 10335 10340 10345 10350
Run Number

NY/(Qnip) — N7/ (Q nir)
N (@ i) ¥ N (@ i)
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+ preshower E/P > 0.05 PID cut
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APPLIED CUTS A" Asymmetry Analysis

(results from Melanie Rehfuss)

Nt —N~

A —
raw N+ + N—

N*/(Q nir) — N~ /(Q npr)

N+/(Q*tnfr) + N=/(Qnir)

N7*, N~: Beam trip, Acceptance & PID cuts

Q™*, Q™ : Beam trip cuts
n*,n": Beam trip cuts

Araw,CORR=

Acceptance Cuts:
-8 < H.gtr.dp < 8
|[H.gtr.ph| < 0.06
|[H.gtr.th| < 0.1
|[H.react.z| < 15

3.5 GeV 2.9 GeV
Electron Sample/PID cuts: Electron Sample/PID cuts:
H.cer.npeSum > 5.5 H.cer.npeSum > 5
&& shower E/P > 0 && shower E/P > 0
Total E/P > 0.80 Total E/P > 0.80
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Remove low-stat runs

N* - N- A " Asymmetry Analysis

Araw - + -
N*+N (results from Melanie Rehfuss)

HMS, |Asymmetries (DIS, 3.5 GeV, 30°)

E EIJ_—
o) L
= |
£ |
a" | L 3
L=
10— 3
LR & L
Ry 1IN
o B i *Ullt' Hi i
2 Fp i
Al Efgﬁﬁlﬁ P
- ‘“1:: 07 1}
~10— ﬁl { }
——k—— Mo Beamn Cut, Asym RAW —
——k—— Mo Beam Cut, ey RAW-CORAR :
—k——  [Beam Cul, Asym FAW —E[I—
——d—— Beam Cul, Asym RAW-CORR |
——i——  Beam Cul, F‘r\::‘l:l.I]S. Az BAW —
— Seend e - DO Rem AR EOTR :IllllnlllllllllllllIIII|IIII|IIII|IIII|II
2800 2900 3000 3100 3200 3300 3400 3500
Run Number
N+ /(Otnt.) — N /(O n7.
4uA/10s/10s beam trip cut Araw,CORR = .\r+; E(j*?ii; n -\-'*—j E(j_;’ff;
+ preshower E/P > 0.05 PID cut ’ e/ LT
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Nt — N- Aln ASymmetry AnaIySiS Remove low-stat runs

Araw = 3 + N~ (results from Melanie Rehfuss)
HMS, || Asymmetries (DIS, 3.5 GeV, 30°)

Raw Asymmetry (%)

——k——  Beam Cul, Pre = 005, Asym RAW
-20

——b——  Beam Cul, Pre = 0.05, Asym RAY-CORRA

-Me—— |-|-|||||||||||||||||||||||||
2700 2800 2900 3000 3100 3200 3300 3400 3500

Run Number

N+ tnt.)— N~ -mT
4uA/10s/10s beam trip cut Araw,cORR — w; (?+_’ng .\.r_j (?_m:f)
+ preshower E/P > 0.05 PID cut N*Qnir) + N=/(Q7nir)
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N* - N- A " Asymmetry Analysis

Araw - + -
N*+N (results from Melanie Rehfuss)

HMS, |Asymmetries (DIS, 2.9 GeV, 30°)

Raw Asymmetry (%)
o

—
—H—

LI DIy

_4 —&—— Mo Beam Cut, fsym RASY
—d—— Mo Beam Cut, Azym RAW-CORA

H—F

M2
II|III|III|III|III|III|II
—
— H
e
-
 ——

—hk—— Beam Cul, Asym FAW
=6 | ——— Beam Cul, Asym RAW-CORR

—d—— Beam Cul, Pra = 005, Asym HAW

———— Beam Cul, Pra = 005, Asprn RAW-CORA -
- et tatebiel v iliiaadmescn i I W TN WO SR AN NN N S NN N NN N A MO R R

3125 3130 3135 3140 3145 3150 3155 3160

Run Number
4uA/10s/10s beam trip cut Ao corr — N /Q nir) = N7/(Q npr)
+ preshower E/P > 0.05 PID cut N+/(Q*niyr) + N~ /(Q nLr)
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N* - N- A " Asymmetry Analysis

AT'CIW - N+ + N_

(results from Melanie Rehfuss)
HMS, || Asymmetries (DIS, 2.9 GeV, 30°)

Raw Asymmetry (%)
I

L
2 _ﬁ I ﬂ Ll “ ﬂ AR i
E1 R @f il !

——dk—— Mo Baam Cut, feym RAW-CORR
—k—— Bean Cul, Asym FAW

————  Beam Cul, Asym RAW-CORE

E —dk—— Bean Cul, Pre = 0005, Asymn BAW

—T—T—T—T—— I“ | ] | ] | ] ] | | ] ] ] | ] ]
3140 3160 3180 3200 3220 3240
Run Number
4uA/10s/10s beam trip cut Avaw.corr — N /(@ nir) = N=/(Q71pr)
+ preshower E/P > 0.05 PID cut N*/(Q*nip)+ N-/(Q niy)
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Analysis Flow Chart

Summary

Raw Data
. Timing Analysis
Acceptance < Optics Detector Calibrations
Hall C —
Analyzer Helicity
Decoder
Scaler, EDTM,
BCM, BPM, EPICs Cooked
Data
Survey, E_
Kinematics
Determination <
Pressure
Curve
. <
Elastic DIS Data
A A, 0, elc
Radiative
Corrections
Dls Dis
Ope A ‘j‘;
A IHe
1
2 Nuclear
Corrections
A", Aulu, Ad/d
07/09/2021 Hall A/C Collaboration Meeting

The A;nexperiment (E12-06-110)
Is a flag-ship, high impact
experiment which will give more
insights on understanding the
spin structure of nucleon.
Timing analysis, detector
calibrations, PID cuts
complete.

Window dilution study and
offline A;» asymmetry analysis

ongoing.
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PID Studies for Spectrometers
(by Melanie Rehfuss)

Particle Identification (PID) Studies

We’re measuring an asymmetry, so we need clean electron detection Combined Pion Rejection Factor =

The SHMS & HMS have two independent detectors for PID: PRF herenkov * PRFcqiorimeter
1. The Gas Cherenkov

. . electron sample that passed the Cherenkov cut e, Sal"l‘lplCS
Cherenkov Efficiency = .
1 Y electron sample selected with the Calorimeter determined by the
Calorimeter,
—

Cherenkov used for

pion sample selected with the Calorimeter PID

Cherenkov PR Factor =

pion sample that passed the Cherenkov cut

2. The Lead-Glass Calorimeter

electron sample that passed the Calorimeter (total & preshower) cut

e, samples
determined by the
—_— Cherenkov,

. . Calorimeter used for
pion sample selected with the Cherenkov

Calorimeter PR Factor =
pion sample that passed the Calorimeter (total & preshower) ciit PID

Calorimeter Ef ficiency =
ff Y electron sample selected with the Cherenkov
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PID Studies for Spectrometers
(by Melanie Rehfuss)

PID: Noble Gas Cherenkov (NGC) Efficiency & Pion Rejection

SHMS Runs: Threshold Energies
. N, @ latm, 20°C
10334-10347, Noble Gas Cherenkov (NGC) Step 1: Use 2D Graphical Cuts O 1
, *He @ 180°/90° to determine and samples .59 GeV
E = -2.6 GeV, 30° 1.35°
0.90 < Total E/P < 1.15 0.20 < Total E/P < 0.45 d fof E-:-'-
& &t " After Calorimeter
0.20 < Preshower E/P < 0.60 0.02 < Preshower E/P < 0.05
(sample) cuts
SHMS Preshower versus Total E/P Before Calorimeter IT
\ (sample) cuts
2 w
% 1 C 10
L
; —
2 1 :
% L 10 ]
© 10°
m —
% 0.8— After Calorimeter
- (sample) cuts
0.6— 10° —
: W e
0.4 v
E IU ILLLl.LIlIlIIIl]lllIJIIlL JIIllI.lLI.IIIIJJJJ]IlII. -lllll.LLllll III Ihl‘dl”h
0‘2 | [ ] L] 1% Eal E=] 0 & W % E ] = 0 & 1] 1% Eal =]
oL SHMS Cherenkov # npe’s
0

1 12
SHMS Total E/P
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PID Studies for Spectrometers
(by Melanie Rehfuss)

PID: Noble Gas Cherenkov (NGC) Efficiency & Pion Rejection

. ) . Threshold Energies
SHMS Runs: Noble Gas Cherenkov (NGC) Step 2: Determine how many N, @ latm, 20°C
10334-10347, and pass the NGC sum cut 21,6 MeV
, "He @ 180°/90° (total # of photoelectrons) :5.9 GeV
Ep= -2.6 GeV, 30° 1.35°
SHMS NGC NPE Cut Position vs. Efficiency and Pion Supression
< = e
) - —16000 5
g 100 . @ ° s e ., - p
0.90 < Total E/P < 1.15 ] - * —14000 2
&& o - ¢ - 92
0.20 < Preshower E/P < 0.60 3 80— Efficiency = 98.43 . 12000 T
5 B - 7T o g
e — - — D_
0.20 < Total E/P < 0.45 g - Pion RF = 2591.60 } . 10000
&& 60—
8.02 < Preshower E/P < 0.05 = + . 18000
- { -
1 o
40— ; t —6000
- L =
B é —{4000
_ 20— * ]
Nominal B @ P.ngcer.npeSum cut = 2 o000
Acceptance Cuts B -
USEd 0_ 1 o | | 1 | 1 | 1 1 1 | | 1 | I 1 1 | | 1 1 1 I 1 | 1 | | l:
0 2 4 6 8 10 12 14

P.ngcer.npeSum Cut Position
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PID Studies for Spectrometers
(by Melanie Rehfuss)

PID: Calorimeter Efficiency & Pion Rejection

SHMS Runs:
10334-10347, Low-energy electrons are

SHMS preshower versus shower E/P for electrons

i e
surviving the Cherenkav cut w
, *He @ 180°/90° : .
but not making the total g
E =-2.6 GeV, 30° calorimeter cut $
(dying in the pre-shower) o
. =
Calorimeter I
Step 1b:
Step 1a: Use the NGC npe sum cut To ensure we’re counting only .
to determine and samples good electrons, impose a cut 10
on the shower energy > 0.0
5
SHMS NGC #pe 1.2
- - SHMS Shower E/P
2 F |
8 [ i
1k ' npesSum > 8(e-) SHMS preshower versus shower E/P for pions a SHMS Calorimeter Efficiency vs. Shower E/P Cut
E i o
' npeSum < 0.1( N £ F
i ' : T T
WwE : 2 20 8 E
F i g L ®F  shower E/P > 8.8
i : E o g w.s:
10* 3 : I L 5 sk Efficiency = 99.44
[ i 25 E Pion RF = 25.17
. i B7.5
10°F ' 20 F
I W,_
| 1 E
- ' 8.5
10 ! 10
i 5 96:'_1
: . t i e -"_ ; X I ‘ I1‘ : {I!IS I IDJEI II)IES
10 T 0 ez . 04 06 08 1 I [ ° e ’ ' " Shower £ Cul
0 5 10 15 20 25 SHMS Shower E/P {
SHMS NGC #pe {

no shower E/P cut
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PID Studies for Spectrometers
(by Melanie Rehfuss)

Calorimeter Efficiency & Pion Rejection

SHMS Runs: Step 2: Determine how many and pass the total E/P cut Pion Contamination with a

Preshower Cut

10334-10347, ’E 00— o o o 8 8 e 8 8 8 s 8 & .® . . __ g pion contamination =
3 o o & - . 1 €
, “He @ 180%/90 R = T . S0 3 PID Cuts: Preshower E/P > 0.05
EP_ -2.6 GeV, 30 *Eé o Efficiency = 99.44 :_-73 E npeSum > 8 && shower E/P > @
s [ Pion RF = 25.17 * Fe ° npeSum < 0.1
. 3 L * 3
Calorimeter oor 5 M
L : Hap E [ Ll“u_h .
o . 10 g N T
L a0 ] i
- 0 2 T
N nal 20— total E/P > 0.8 . B 10'H Y
omina - . n 3 JEAN
- . J10 :
Acceptance |:|_ L 4 & b oaoaw ¥ |. .u T | L | 1 L L = i .LL'-|
0.2 0.4 0.6 0.8 1 o H : 3
Cuts USEd P.cal etracknorm Cut Position 7F i N l'Ll
i : e !
Add a preshower cut to the PID cut for a PRF boost ol ; !
Sample Cuts: . ; ] :
£ L —180 £
NGC npesum > 8 g"‘ 100y— . . . - @ * - . M H i
&& Shower E/P > 0@(e-) s T . 60 5 1H . e
= . T s 1 sloba Lol Loy
NGC npeSum < 0.1 () T . 5 0 02 04 0B DB 1 12 14 16 18
g eo— Efficiency = 99.23 . Je0 o« SHMS Total Cal EIP
E [ . o ] §
PID Cuts: § - Pin RF =93.00 * _120 PC from Calorimeter Only:
Total E/P > 0.80 o oo Histogram is integrated over
L @ [0.80, 1.50] to find percentage = 11.31%
40— -|80 of pions in electron sample
v" Combined Pion [ . * (1/PRF) @ 2 npeSum cut from NGC study (1/2591.60)
. . 20— —|40
fREJECHDr} Factors . roo. . : preshower E/P > 08.05 ',.J = 0.01%
or all settings > 10 % T T N
P.calepriracknarm Cut Position ¥ goal is a contamination of < 0.4%
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PID Studies for Spectrometers
(by Melanie Rehfuss)

PID: Calorimeter Efficiency & Pion Rejection

HMS Runs:
3181-3183

Calorimeter

3186-3205
3He @ 180°
E = -2.9 GeV, 30°
(causing low cherenkov efficiency)

HMS GC #pe

npeSum > 5(e-)
npeSum < 0.1(

URBLELY |

b RN

10

8 |

=

10 15

Step 1a: Use the cherenkov npe sum

cut to determine and samples

20 2
HMS GC #pa

HMS Preshower E/P

0

0.2

HMS preshower versus shower E/P for electrons

Low-energy electrons are
surviving the Cherenkov cut
but not making the total
calorimeter cut
(dying in the pre-shower)

0.8

HMS Preshower EFP

I-|III1III|III

Step 1b:

To ensure we're counting
only good electrons, impose a
cut on the

shower energy > 0.0

*need to explore upward trend in efficiency against shower E/Pcat* ——

HMS preshower versus shower E/P for pions

a0
45
40

35

I-III.IIII|II[

a0

T
HMS Shower E/P

Calorimater Efficienoy ()

12
HMS Shower E'P

HMS Calarimeter Efficiency vs. Shower EP Cut

tod

9.2

i Efficiency = 98.54
Pion RF = 80.16

&
RRRIAL ||T||||||||||||

shower E/P > 0.0

578

FTTIr[rrrreT

57 E

i

*IIIII]I.I.]IIIIIIIIIJI.].]I.
o 0,08 0.1 01s 0.z 0,25

Shawer E/P Cud

no shower E/P cut
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PID Studies for Spectrometers
(by Melanie Rehfuss)

PID: Calorimeter Efficiency & Pion Rejection

HMS Runs:
3181-3183
3186-3205

‘He @ 180°

Ep= -2.9 GeV, 30°

Calorimeter

Nominal
Acceptance Cuts

Used

Step 2: Determine how many and pass the total E/P cut

Calorimeter Efficlency (%)

Sample Cuts:

GC npeSum > 5

&8 shower E/P > 0(e)
GC npeSum < 8.1 ()

PID Cuis:
Total E/P > 0.80

07/09/2021

HMS Calorimeter Cut Position vs Efficiency and Pion Supression

H:lﬂ_— ® % =8 8 ® 8 8 8 ® 8 8 8 @ .G). . F _ﬁl.'f':l
a0l Efficiency = 98.54 e
B Pion RF = 80.16 LJ— T
8o ]
: L] 300
40’__

r . {200
20:— : :u‘.-.‘J
- total E/P > 0.8 ,.O ]
UI N WP T B A | .ul R R S T TR

0.2 0.4 06

0.8 1
H.cal.etracknorm Cut Position
Add a preshower cut to the PID cut for a PRF boost

HMS Pre-Shower Cut Position vs Efficiency and Pion Suprassion

€
;‘-:5:' 1'391_— - - . - - - . w . ‘ ) ‘—
:E P 150 |
i Efficiency = 98.25 :
% & . . - * 140 =
E [ Pion RF = 121.09
5 EG_— i . 130
: M O 120
40 N
C preshower E/P > 0.05 -,
21 ]
L . 100
uﬂ- D.EIE .04 0.08 : I

0.08 0.1
H.cal epriracknonm Cul Position

Hall A/C Collaboration Meeting

Pion Rejection Factor

Pion Contamination with a Preshower Cut

Step 3: find the percentage of pions
in electron sample

pion contamination =

PID Cuts: Preshower E/P = 0.05

npeSum > 5 && shower E/P > 0 (e)
npeSum < 0.1()

count

0 02 04 06 0B 1 12 14 | 2
HMS Cal E/P

PC from Calorimeter Only:
Histogram is integrated over
[@.80,1.40] to find percentage
of pions in electron sample

= 7.50%

(1/PRF) @ 1 npeSum cut from GC study (1/37.26)

= 0.20%
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PID Studies for Spectrometers

Cherenkov

Cut Position

Cherenkov
Efficiency

(by Melanie Rehfuss)

PID SUMMARY

| Calorimeter
Cut Position

Calorimeter
Efficiency

SHMS

SHMS

SHMS

SHMS

SHMS

HMS

HMS

HMS

2.6 GeV #npe's > 2
3.4 GeV #npe’'s = 2
5.6 GeV #npe's > 2
6.4 GeV #npe’s = 2
7.5 GeV #npe’s = 2
2.9 GeV #npe's>1
3.5 GeV #npe's>1
4.0 GeV #npe's>1
07/09/2021

98.43 0.03%
95.43 0.03%

95.82 0.01%

99.80 0.01%

95.73 0.01%

97.08 0.04%

97.84 0.04%

98.85 0.02%

2591.60 136.75
2907.27 619.73

21.00 0.55
(pushing threshold!)

N/A
(above threshold)

N/A
(above threshold)

N/A
(above threshold)

33.750.99

36.27 .20

Hall A/C Collaboration Meeting

Total E'P > 0.8

Total E'P=0.8

Total E'P = 0.8
Pre E/P = 0.05

Total E'P = 0.8
Pre E/P = 0.05

Total E'P= 0.8

Total E'P=0.8

Total E'P > 0.8

Total E'P = 0.8

99.44 0.02%
599.32 0.03%

99.33 0.02%

99.29 0.01%

99.80 0.01%

98.54 0.03%

98.87 0.05%

99.11 0.02%

| Combined
Pion Cont.
25.17 0.08
38.85 0.35 0.016%
146.39 7.36
0.006 %
103.24 4.51 0.0129%
28.11 1.13 0.102 %
80.16 0.66
0.101%
76.36 1.34
0.310%
82.88 1.27
0.182%
0.063 %
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mc-single-arm Simulation Setup

*  Number of trails=100 k
HMS Acceptance:

* Deltarange: (-15%, 15%)

* Theta range: (-100 mr, 200 mr)

* Phirange: (-100 mr, 100 mr)
SHMS Acceptance:

* Delta range: (-20%, 30%)

* Thetarange: (-70 mr, 70 mr)

* Phirange: (-80 mr, 80 mr)

HMS Simulation Optics File:
recon_cosy_refit 1.576 _60cm.dat

SHMS Simulation Optics File:

shms-2017-26cm-
monte_qgl 1018 g2 1027 g3 1018
recon_60cm.dat

07/09/2021

Simulated Pol *HeTarget: Cell Bigbrother
HMS and SHMS:

e Upstream Window: GE180, Z=-21 cm,
Length=0.01009 cm

e Downstream Window: GE180, Z=+19 cm,
Length=0.01382 cm

* 3He Target Chamber: 12.0 amg, Z=-1.0 cm,
Length=40.0 cm

« N, gas: 1.0 atm, Z=-25.5 cm, Length=9.0 cm
(from Z=-30.0 cm to Z=-21.0 cm)

Simulated Empty Reference Target: cell Will
HMS and SHMS:

e Upstream Window: GE180, Z=-20 cm,
Length=0.015 cm

e Downstream Window: GE180, Z=+20cm,
Length=0.015 cm

« N, gas: 1.0 atm, Z=-25.0 cm, Length=10.0cm
(from Z=-30.0 cm to Z=-20.0 cm)
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Table of Batch Farm Jobs

(for glass windows)

Exp

Aln

Aln

Aln

Aln

Aln

Aln

Aln

Aln

Aln

Aln

Note:

Cell

Prod Dutch

Prod Dutch

Empty Will

Empty Will

Prod
Bigbrother

Prod
Bigbrother

Prod
Bigbrother

Prod
Bigbrother

Empty Will

Empty Will

Target

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Spec

HMS

SHMS

HMS

SHMS

HMS

SHMS

HMS

SHMS

HMS

SHMS

For glass windows in order to save time:

« Separate into small scattering angle range (3
angle values each).

07/09/2021

Kine status
4 Complete
B Complete
4 Complete
B Complete
4 Todo
B Todo
3 Todo
C Todo
3 Todo
C Todo

Hall A/C Co

m

Xp

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

d2n

Cell

Prod Austin
Prod Austin
Prod Austin

Prod Austin

Empty
Christen

Empty
Christen

Prod Briana
Prod Briana
Prod Briana
Prod Briana

Prod

Tommy

Prod

Tommy

Prod

Tommy

Prod

Tommy

Empty
Fauci

Empty
Fauci

Target
Up Win; Down Win
Up Win; Down Win
Up Win; Down Win
Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win
Up Win; Down Win
Up Win; Down Win
Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Up Win; Down Win

Spec

HMS
SHMS
HMS
SHMS

HMS

SHMS

HMS
SHMS
HMS
SHMS

HMS

SHMS

HMS

SHMS

HMS

SHMS

Kine

status

To do

To do

To do

To do

To do

To do

To do

To do

To do

To do

To do

To do

To do

To do

To do

To do



Target Cell Window Thickness

[Cell Dutch] 01/04/2020 to 02/10/2020
Density (amg) V_tot (cc) V_pc (cc) V_tt (cc)
7.759 441.54 297.15 32.52
Production Cell “Dutch” Wall Thickness

Position away from

Ultrasonic

thickness gauge

Measurement location center (along Z) [cm] [mm] Hclog link
#1 -12.5+0.16 1.323+0.01 https://logbooks.jlab.org/entry/3757788
#2 -6.25+0.16 1.295+0.01
#3 0.0+0.16 1.275+0.01
#4 6.25+0.16 1.286+0.01
TC front #5 12.5+0.16 1.267+0.01
#6 -12.5+0.16 1.341+0.01
#7 -6.25+0.16 1.342+0.01
#8 0.0+0.16 1.334+0.01
#9 6.25+0.16 1.339+0.01
TC rear #10 12.5+0.16 1.361+0.01
Window Thickness Front window (um) Back Window (um) Cold life Time (hr) Max Polarization no beam (%)
134.142 + 0.063 143.475+0.072 29.4 (UVa) 53 (UVa)
Downstream z=+20 cm Upstream z=-20 cm
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Inelastic Cross-Section (nb/Gev-5r)

F1F2INO9 Function

Mingyu's Table and externals F1F2IND9,

no RadCorr

0.07 T T
0.06
0.05 -
0.04
0.03
0.02

0.01 -

’ '-F++'='+++

.--"++
+++ ++ i |

++"’++ x?

1 1.5 2 2.5

Hydrogen: RESMODD+CHRISTYS07
Helium3: RESMODD+CHRISTY507

W2 (GeV?)

+

Inelastic Cross-Section (nb/GeV-5r)

0.07

0.06

0.05

0.04

0.03

0.02

0.01

Q? (Gev?)

8.5 L

QE) ——
QHw?)

He3 Mingyu's Table and externals F1F2IND9,

w2 (Gev?)

no RadCorr, split RESMODD and CHRISTYS507

R e L L e o e e e e e 1 1

1 1.5 2

W2 (Gev?)

Helium3: RESMODD enly +
Helium3: CHRISTYS07 only
Helium3: RESMODD + CHRISTYS07

» When calling F1F2INOQ9 for any nucleus (including hydrogen) the function calls CHRISTY507 and RESMODD.
« The RESMODD function does not work for Q2>11 GeV2. For this example, the E' values greater than 3.88GeV

correspond with a Q? value greater than 11 GeV2.
Hall A/C Collaboration Meeting
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Previous Results for A,"and PDF

PQCD with PQCD with
spin only orbital angular
1 3 momentum
o SLACE142 e Parnoetal. (2015\)g ,*"—— '/"
0.8 O HERMES A Zheng et al. (2004) \  x,»" !,"
¢ SLAC E154 [_] RCQM v
0.6 — Statistical — NJL ',/!
) --- LSS(BBS) --- Avakian et al. ’x' /’

DSE(realistic)

E—

ok

X

03 04 05 06 0.7 08 09

Parno et al., Phy Let B DOI: 10.1016/j.physletb.2015.03.067
X. Zheng et al., PRL 92, 012004 (2004); PRC 70, 065207 (2004)
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1

(Au + AT)/(u + W)

1: emmTITETT
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X
1 =
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X
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A," Online Projected Results

| ® This work, DIS, online proj stat onl
i * From online statistics
O SLAC E142
- A SLAC E154 * X range covered: (0.40, 0.75)
| ¢ HERMES .
* JLab Hall A E99117 * Statistical uncertainty expected:
05 AA "=0.053 @ x=0.755
0 ——]
I 1
1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
0 0.2 0.4 0.6 0.8 1

X
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