J)e/ff.e-rson Lab

<>
class

CEBAF Large Acceptance Spectrometer

Measurement of the Neutron Magnetic

Form Factor G at High Q% Using the Ratio
Method on the Deuteron

Lamya Baashen

Brian Raue — FIU
Jerry Gilfoyle — University of Richmond
Cole Smith — University of Virginia



=B
Why we need to measure Gy, on a Neutron

I. i - Fundamental quantity related to neutron magnetization.

II. The form factors provide important constraints for GPDs:

f_ll dxH(x,& Q%) =F1(Q?) and f_ll dxE9(x,& Q%) =F1(Q?)
Where Gg and Gy Related to F1 and F; as : 6:(02) = F1(Q%) —7 F5(Q%) and Gu(Q?) = F1(Q%) + F5(Q?)

How Do We Measure G}; on a Neutron? Ratio Method

The ratio of the free nucleon e-n to e-p cross sections in terms of the free nucleon form factors:
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known proton cross section.
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RGB Data Set

Dataset used:

The RGB experiment ran on three different periods:

RGB Spring 2019 inbending:
I- Epeam = 10.5986 GeV: 117 production runs
2- Epeam = 10.1998 GeV: 106 production runs

RGB Fall 2019 outbending:
I- Epeam = 10.4096 GeV: 97 production runs

RGB Spring 2020 inbending:
I- Epeam = 10.4096 GeV: 171 production runs

Quarter of the data were taken with a 10.6 GeV

beam, another quarter at 10.2 GeV and the
other half at 10.4 GeV

Monte-Carlo simulation
The generator used is QUEEG ‘QUasi-Elastic EventGenerator’

Written by:

J.Lachniet and developed more by G.P. Gilfoyle

The Fermi-motion distribution :

is calculated with the Hulthen distribution

The generator produces either:

ed—e'n'(p) or ed—e'p’(n) events.

Generating MC events with new gemc version 4.4.1/4.4.2

Then reconstructed events with :
the same COATJAVA version 6.5.8 as the data.

Generated & & Simulated ~ 30 M events at
3 different beam energy
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D(e; e’p) SBIECtiOn B g—g (D(e,e'n)) ey =
(e meen)

» Select two tracks, one electron in FD and one proton in FD
> Apply cut on W2 <4.0 && E, ., Calculated >9.8 GeV

/ 0,,4: The angle between the transferred

/ 3-momentum g'and the momentum Py

W2 VS 6. FD Real Data [Beam > 9.8] / of the detected nucleon.

W2VS @__FD Real Data [Beam > 9.8]

W2 VS 6_ FD Real Data [Beam > 9.8]

120C

100C

si-elastic e-p events

o'}

R
EI:’.'-H-FI-! S
01’ q




D(e; e'p) Selection k-

» Select two tracks, one electron in FD and one proton in FD

do

do

(D(e,e'n))

9% (D(e,e'P))

> Apply cut on W2 < 4.0 && E, .., Calculated >9.8 GeV

» Apply cut on 0,, <1.5 to reduce inelastic contamination
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"“F  Real Data
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Simulation
Real Data
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Simulation

D(e, e'p) Selecti d
e e eieciion 4 '
(e, Real Data All RGB Data Set 49 (D(e,em)
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Acceptance Matching “~ [Zoeep )

Use the measured electron information to
predict the trajectory of the associated QE
proton and neutron.

Swim the predicted neutron and proton tracks
through CLASI12.

Check that both hadron tracks strike the fiducial
volume of CLLAS12. If both strike CLAS12

continue the analysis, otherwise throw it out.

Lamya Baashen Gy 5/21/2021



Select two tracks, one electron in FD and one proton in FD
Apply cut on W2 < 4.0 && E,¢a, Calculated >9.8 GeV
Apply cut on 60, <1.5 to reduce inelastic contamination
Normalize simulation to the measured counts

D(e,e'p) Selection ReEquiredprofORHiEED

YV V VY

Simulation .
Real Data No Acceptance Matching Acceptance Matching

W2 [Q? = 4J0- 4.5] FD [Beam > 9.8] W2 [Q2? =4|5- 5.0] FD [Beam > 9.8] W2 [Q2? =5[0- 5.5] FD [Beam > 9.8] W2 [Q? = 4.0-}4.5] FD Accp [Beam > 9.8] W2 [Q? = 4.5-[5.0] FD Accp [Beam > 9.8] W2 [Q? =5.0-.5] FD Accp [Beam > 9.8]
2400 000 2400 000
2200F Data Yield = 14312 +/- 119.633 1800F- Data Yield = 14477 +/- 120.320 Data Yield = 11717 +/- 108.245 2200F Data Yield = 14202 +/- 119.172 1800F- Data Yield = 14391 +/- 119.962 300 Data Yield = 11655 +/- 107.958
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1000F Data Yield = 8585 +/- 92.655 700E- Data Yield = 5821 +/- 76.295 Data Yield = 3980 +/- 63.087 Data Yield = 8547 +/- 92.450 700 Data Yield = 5782 +/- 76.039 3 Data Yield = 3937 +/- 62.746
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200 o
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o Data Yield = 1026 +/- 32.031 Data Yield = 1231 +/- 35.086 Data Yield = 853 +/- 29.206 90F Data Yield = 990 +/- 31.464 100~ Data Yield = 1189 +/- 34.482 Data Yield = 815 +/- 29.206
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D(e,e'p) Selection Requiredprofonhit CAL

Simulation

Real Data
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Qg 13
W2 [Q? = 7.p-8.0] CAL [Beam > 9.8]
00
F Data Yield = 1967 +/- 44.351
150 im Yield = 43174 +/- 207.784
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s0f
oF
W2 [Q? =d- 10] CAL [Beam >9.8]
100 Data Yield = 1207 +/- 34.742
F Sim Yield = 46769 +/- 216.261
80
60F
40f
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o A
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No Acceptance Matching

YV V VY

500y

W2[Q? =50-55] CAL [Beam >9.8] W2 [Q2 =4.0- §.5] CAL Accp [Beam > 9.8]
Data Yield = 4838 +/- 69.556 250 Data Yield 2496 +/- 49.960
im Yield = 42081 +- 205.137 E sim Peld[E p586 +- 97.908
200~
150
100
50
=08 0558 ] R - R TR R
W2 [Q? =6.p- 7.0] CAL [Beam > 9.8] W2 [Q? =5.5- §.0] CAL Accp [Beam >9.8]
Data Yield = 3705 +/- 60.869 700F" Data Yield = 4854 +/- 69.671
Sim Yield = 38232 +/- 195.530 600 Sim Yield = 55068 +/- 234.666
500
400
300
200
100
Ot (VAT (TR T 1
W2[Q? = 8- 8.5] CAL [Beam >9.8] W2 [Q? = 7.0- [.5] CAL Accp [Beam >9.8]
Data Yield = 1358 +/- 36.851 SE Data Yield = 2661 +- 51.585
Sim Yield = 31422 +/- 177.263 250 Sim Yield = 35536 +- 188.510
200~
150
100~
50
L i " 1 L 1 0] r n
0 05 1 15 2 5 3 35 — 05 05
W2 [Q2 =1 - 16] CAL [Beam >9.8] W2 [Q2 = 8.5- $.0] CAL Accp [Beam >9.8]
Data Yield = 838 +/- 28.948 90 Data Yield = 977 +- 31.257
Sim Yield = 57734 +/- 240.279 80E Sim Yield = 31344 +/- 177.042
70
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20
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20F-
10
L ey (1) T T R TS 7

Select two tracks, one electron in FD and one proton in FD
Apply cut on W2 < 4.0 && E,¢a, Calculated >9.8 GeV
Apply cut on 60, <1.5 to reduce inelastic contamination
Normalize simulation to the measured counts

Acceptance Matching

W2 [Q? = 4.5- $.0] CAL Accp [Beam > 9.8] W2 [Q? = 5.0- $.5] CAL Accp [Beam > 9.8]
500
Yield = 2885 +/- 53.712 E ata Yield = 3841 +/- 61.976
jeldjil 6912 +/- 130.046 400 im Yield = 35542 +/- 188.526
300F=
200
100F F
T r T i L " L " h 0] T n s
O R VS R N S ¥ S R S 1
W2 [Q? =6.0- §.5] CAL Accp [Beam > 9.8] W2 [Q? =6.5- 1.0] CAL Accp [Beam > 9.8]
700F
Data Yield = 4656 +/- 68.235 450€- Data Yield = 3568 +/- 59.733
600~ Sim Yield = 60347 +/- 245.656 400g= Sim Yield = 36599 +/- 191.309
s00E- 350F
300F
400F- 50k
300F- 200F-
200E- 150
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100F so0E-
o L L o *
005715 A< D=7 05
W2 [Q? =7.5- $.0] CAL Accp [Beam >9.8] W2 [Q% =80 ¢,5] CAL Accp [Beam >9.8]
180 Data Yield = 1916 +/- 43.772 1ok Data Yield = 1326 +/- 36.414
160~ im Yield = 41492 +/- 203.696 sob Sim Yield = 29859 +- 172.798
140F E
120 sof-
100F
80 20
60 E
40 20f=
20F o
[k o S e B AT T B 7 B X R BN B ) S R
W?2[Q? =9 - {0] CAL Accp [Beam >9.8] W?2[Q? =10 - [16] CAL Accp [Beam > 9.8]
100 Data Yield = 1166 +/- 34.147 50 Data Yield = 798 +/- 28.249
Sim Yield = 44037 +/- 209.850 E Sim Yield = 53372 +/- 231.024
20F-
E 30F
40 20F
20 10f-
L g 17 L = Y T T T TN TN § NS
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/ - Select two tracks, one electron in FD and one proton in FD
D(e,e'p) Selection Requiredprofonhit CAL Apply cut on W < 4.0 && Epeum Calculated >9.8 GeV
Apply cut on 60, <1.5 to reduce inelastic contamination
Normalize simulation to the measured counts

YV V VY

Simulation AllRGB Data Set
Real Data No Acceptance Matching Acceptance Matching

W2 [Q? = 4.p- 45] CAL [Beam > 9.8] W2 [Q? = 4p- 5.0] CAL [Beam > 9.8] W2[Q? = 5.|)- 5.5] CAL [Beam > 9.8]
600

300 Datfyleld g3 3532 +/- 59.431 ta Yleld = 4149 +/- 64.413

1560 +/- 107.517 m Yleld = 20646 +/- 143.687 500

Data Yleld = 4838 +/- 69.556

250 Im Yleld = 42081 +/- 205.137

200

4
eptance3

—k IIIIIllllIllllllllllllllllllllll

0 1 1 L 2 0 .
W2 [Q? =7.p- 7.5] CAL [Beam > 9.8] W2 [Q? = 7.p- 8.0] CAL [Beam > 9.8] W2[Q? = 8- 8.5] CAL [Beam >9.8] W2 [Q2 =7.0- [.5] CAL Accp [Beam > 9.8] W2 [Q? = 7.5- $.0] CAL Accp [Beam > 9.8] W2 [Q2 =8.0- $.5] CAL Accp [Beam >9.8]
00 e w
0E Data Yield = 2735 +/- 52.297 F Data Yield = 1967 +/- 44.351 L o Data Yield = 1358 +/- 36.851 B0 Data Yield = 2661 +/- 51.585 180~ Data Yield = 1916 +/- 43.772 i Data Yield = 1326 +/- 36.414
250 Sim Yield = 37098 +/- 192.608 3 im Yield = 43174 +/- 207.784 - F Sim Yield = 31422 +/- 177.263 250F- Sim Yield = 35536 +/- 188.510 160~ im Yield = 41492 +/- 203.696 ok Sim Yield = 29859 +- 172.798
E E E 140F 3
E 3 E 200F- o
200 ok 120 60F
150F E 150 100F F
o 80 40
40 3 E
100F- E 100 et 3 :
= 20 50~ 40 20f
50 o 20E- E
ofn : of NUUOTION SUUR - | L et ool o ] ) e s R A SRR R T Bl o
R B VR0 LS ) VR X S S B R R 2 -1 0500E S B X VI (TS S B 253 30 e - R 1S B RS B R
W2[Q? =8.}-9.0] CAL [Beam >9.8] W2 [Q? =9- 10] CAL [Beam > 9.8] W2[Q2 = 1( - 16] CAL [Beam >9.8] W2 [Q? =8.5- §.0] CAL Accp [Beam > 9.8] W2 [Q? =9 - {0] CAL Accp [Beam > 9.8] W2[Q? =10 - [16] CAL Accp [Beam > 9.8]
100 2 - F F
E Data Yield = 1013 +/- 31.828 100f- Data Yield = 1207 +/- 34.742 E Data Yield = 838 +/- 28.948 90~ Data Yield = 977 +/- 31.257 100f= Data Yield = 1166 +/- 34.147 50F Data Yield = 798 +/- 28.249
sof- Sim Yield = 33131 +/- 182.019 3 Sim Yield = 46769 +/- 216.261 Sim Yield = 57734 +/- 240.279 80 Sim Yield = 31344 +/- 177.042 = E Sim Yield = 44037 +/- 209.850 E Sim Yield = 53372 +/- 231.024
E 30 70 - 20F-
o 3 60 E E
o E sof 50E- 60F 30F-
20F 3 40 wof S
E “oF 30 E E
201 20F 20E- 20 10F
E 10F [ E
L g ey e - T e RV T e v a2 S S L - R J N N BN ¥ B 1 L 2 g 1 U ¥ S RV E- S B NS R F S R
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/ - Select two tracks, one electron in FD and one proton in FD
D(e,e'p) Selection Requiredprofonhit CAL APplY cut on W2 <40 && Eyean Calculated >9.8 GeV
Apply cut on 60, <1.5 to reduce inelastic contamination

Normalize simulation to the measured counts

YV V VY

Simulation All RGB Data Set

Real Data No Acceptance Matching Acceptance Matching

W2(Q? < 4] 4.5] CAL [Boam >9.8] B W2 Q% 4 b 5.0] CAL [Beam 98] W2(Q? =51 5.5] CAL (Beam »9.8] I T W2[Q°=40- !5] CAL Accp [E.aeam >9.8] . £ W2[Q° =45 fol C‘/il-_ :ocp [Beam >9.8] I g W2[Q®=50- ?5]‘ CAL Accp [Beam > 9.8]

E 3841 +/- 61.976
E W2 [Q? = 4.p- 4.5] CAL [Beam > 9.8] W2 [Q2 = 4.b- 5.0] CAL [Beam > 9.8] - W2 [Q2 = 5.p- 5.5] CAL [Beam > 9.8]
0 220 -
wfe 200 Data Yield = 1408 +/- 37.523 250 :— Data Yield = 1703 +/- 41.267 180 Data Yield = 1467 +/- 38.301
w 180 Sim Yield = 54934 +/- 234.380 C Sim Yield = 64081 +/- 253.142 160 Sim Yield = 47540 +/- 218.037
3 160 200 :— 140 e

Tt 0 C :
w 120 150 p= 100 jeam > 9 8]
00 e E 8 [ : 3568 +/- 59.733
£ 0= wf- No Acceptance Mdjching
= 60 C
& 40 50 = 40
- s - 20
- L : . : : . : g N I— : ; g x E ; ; :
j 1 0.5 0 0.5 -0.5 0 0.5 1 15 2 25 3 35 1 -0.5 0 05 °
leam >9.8]
ae— W2 [Q2 = 4.0- .5] CAL Accp [Beam > 9.8] W2 [Q?2 = 4.5- §.0] CAL Accp [Beam > 9.8] W2 [Q2 = 5.0- $.5] CAL Accp [Beam > 9.8] ST
-E = 120 = 140 29859 +/- 172.798
=E 70 E— ta Yield = 588 +/- 24.249 C Data Yield = 792 +/- 28.142 Data Yield = 1006 +/- 31.718
b & E_ Yield = 9683 +/- 98.402 100 :'— im Yield = 20319 +/- 142.545 120 Sim Yield = 29604 +/- 172.058
3 : o 100
oF 50 = 80 —
Ewe E . % F—‘th___;_‘__._&.
3 sop=
30 ;— o 50 ° ieam > 9.8]
F -F “F ptance Matching X
”E‘ 10 E— 20 :— 20 .:_
o oF i : :

o | = L L 1 1 1 1 1 1 0 L 1 0 1 1

b -1 0.5 0 0.5 15 2 25 3 35 4 = 05 0 X J X . - 0.5 0 05 1 15 2 25 3 3.5 4
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D(e,e'p) Selection Requiredprofonhit CAL

Simulation

Real Data

s § & % B 8

s & & & 8 &

W2 [Q? =4)-4.5] CAL [Beam >9.8]

No Acceptance Matching

W2 [Q2 =4}-50] CAL [Beam >9.8]

W2 [Q?=5}-5.5] CAL [Beam >9.8] |

YV V VY

Acceptance Matching

W2 [Q2 = 4.5- §0] CAL Accp [Beam >9.8]

Select two tracks, one electron in FD and one proton in FD
Apply cut on W2 < 4.0 && E,¢a, Calculated >9.8 GeV
Apply cut on 60, <1.5 to reduce inelastic contamination
Normalize simulation to the measured counts

W2 [Q? =5.0- § 5] CAL Accp [Beam >9.8]

- E

80

70

60

W2 [Q2=4.

D- 4.5] CAL [Beam > 9.8]

Data Yield = 779 +/- 27.911

Sim Y|gld = 4452 +/- 66.723

[ —P T I I
-1 05 0 0.5
W2[Q?2 = 4.0- 4.5] CAL Accp [Beam > 9.8]

20 Data ¥Yjeld = 698 +/- 26.420
a0 Sim Y|g|d = 3523 +/- 59.355
50
40
30
20
10

0—1 -015 DI O.IS : 1.5 2‘ 2.‘5 3‘ 3.5 4

Lamya Baashen

W2 [Q? = 4.p- 5.0] CAL [Beam > 9.8]

W2 [Q? = 4.0- } 5] CAL Accp [Beam >9.8]
T T

ceptance

20

0

I a=n

W2[Q2=5.

1 bl

D- 5.5] CAL [Beam > 9.8]

ata Yield = 1034 +/- 32.156
m Yield = 20176 +/- 142.042

E:Matching
S

W2 [Q2 = 5.0- $.5] CAL Accp [Beam > 9.8]

3 ield 1805 +/- 28.373
- ind Yield § 11622 +/- 107.805
"3 0 A(
10 E—

0: ............ 1. aaasdasaslassslasaslasst

- 05 1 15 2 25 3 35

W2 [Q2 = 4.5- §.0] CAL Accp [Beam > 9.8]

3 Datpiifield =704 +/- 26.533
s - Sy Yleld £ 9926 +/- 99.629
30 E—
o 3 CCs
10 E—

o E L 1 1 L L L L

- 0.5 1 15 2 25 3 35

120

100
80
60

eptance N

20

llllll“lllllllllllllll

atching

ta Yield = 868 +/- 29.462
m Yield = 17214 +/- 131.202

0

5/21/2021

3841 +/- 61.976
5542 +/- 188.526

e

R TT——"

:am > 9.8]

3568 +/- 59.733
6599 +/- 191.309

P gt

:am > 9.8]

1326 +/- 36.414
9859 +/- 172.798

et
b 2 e

am >9.8]

798 +/- 28.249
3372 +/- 231.024

Aeiga
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/ - »  Select two tracks, one electron in FD and one proton in FD
D(e,e'p) Selection Requiredprofonhit CAL > Apply cut on W2 < 4.0 && Epeuy Calculated >9.8 GeV
> Apply cut on 6,, <1.5 to reduce inelastic contamination
> Normalize simulation to the measured counts
Simulation All RGB Data Set
Real Data No Acceptance Matching Acceptance Matching
ERAIAY, SN S AT ). DML s B PP R B e 1 W2 [Q?=4.0- }.5] CAL Accp [Beam >9.8] W2 [Q? =45 $.0] CAL Accp [Beam >9.8] W2 [Q? =5.0- $.5] CAL Accp [Beam >9.8]
. W2 [Q?2 = 4.p- 4.5] CAL [Beam > 9.8] W2 [Q? = 4.5- 5.0] CAL [Beam > 9.8] W2 [Q? = 5.p- 5.5] CAL [Beam > 9.8] ot im
=f 5= . ield = 775 +/- 27.839 140 Data Yield = 1202 +/- 34.670
: o 60 jeld = 20646 +/- 143.687 im Yield = 42081 +/- 205.137
“ :_ 50 e
o C e
E 30 Jeam >9.8]
EUFE 1 possiitseriia
= F . Matchin
: 10 :_ 10 J
: 0_: -0I5 Ol 0‘5 O—F -OI5 OI 0!5 1 15 2 25 3 35 4 9 1 -OIS l). 05
- ey
3eam >9.8]
2 W2 [Q? = 4.0- 4.5] CAL Accp [Beam > 9.8] W2 [Q2 = 4.5- §.0] CAL Accp [Beam > 9.8] W2 [Q2 = 5.0- $.5] CAL Accp [Beam > 9.8] P—
£ JE Data Yield f 529 +/- 23.000 s0 = ta Yield = 649 +/- 25.475 120 ata Yield = 1013 +/- 31.828
- F i 586 +/- 97.908 - 6912 +/- 130.046 im Yield = 35542 +/- 188.526
o ok a0 = 100
= E % :_ 80 }:th.n.d'l_—.
%0 b= - ST
== 20 g 2 — - . Joam>98]
N g pptance Matching e
. 10 ;.-. * E— 20 _J
: 0—1 -0I5 0I O,IS : ’ -0.5 0l 0‘5 1I 1I5 2. 2,‘5 :: 3I5 01 -0‘5 OI 0..5
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Select two tracks, one electron in FD and one proton in FD
Apply cut on W2 < 4.0 && E,¢a, Calculated >9.8 GeV
Apply cut on 60, <1.5 to reduce inelastic contamination
Normalize simulation to the measured counts

D(e,e'p) Selection REquiredprofonhicTOR

YV V VY

Simulation .
Real Data No Acceptance Matching Acceptance Matching

2 . 2 - 2 -
W2[Q2 = 4§ 45] TOF [Beam >9.8] W2[Q2 = 4. 5.0] TOF [Boam >9.8] W2[Q? =54 55] TOF [Beam >9.8] o W2 [Q2 = 4.0- §.5] TOF Accp [Beam >9.8] - W2 [Q2 =4.5- §.0] TOF Accp [Beam > 9.8] _ W?[Q?=50-§ 5] TOF Acop [Boam > 98]
2400FF 2000FF E N — : — . E o "
2200F Data Yield = 14308 +- 119.616 E Data Yield = 14460 +- 120.250 1400F Data Yield = 11705 +/- 108.190 =0F EISRCAEE = RIS A 2L 185 1800~ Bt ¥l =~ LEEh of Ti5 Hee E Data Yield = 11643 +/- 107.903
2000F- Sim Yield = 194790 /- 441.350 ook Sim Yield = 136705 +/- 369,736 1200F- e Vic a120670 5347 376 20008 Sim Yield = 192494 +/- 438.741 1600F- Sim Yield = 135268 +/- 367.788 E Sim Yield = 119698 +/- 345.974
3 - E 1400 -
E E 1600F- E
1600E- ] 1000 16008 Ok
g 1000 800F~ 1200F- 1000F
1200F F E 1000 600F=
1000~ F 600 900" 800 E
800F- F E S0E 600F- 200E-
sy 500 400F- S0k 100F E
oF =g "k
e . o T P T U - - .
O e o v et o 0305005 R B I B R ) B (R L
2102 = 2102 =
W2[Q? =54 6.0] TOF [Beam > 98] W2 Q2 - 6. 6.5 TOF [Beam >9.8] . 7.0] TOF [Beam >9.8] .0] TOF Accp [Beam > 9.8] - W2 [Q? = 6.0- §.5] TOF Accp [Beam > 9.8] . W2 [Q? = 6.5- |.0] TOF Accp [Beam >9.8]
00| 500 i - /o i = A E i = /-
Data Yield = 8573 +/- 92.590 200E- Data Yield = 5814 +/- 76.250 E Data Yield = 3970 +/- 63.008 DetaiYleld = 6335,+/:.92.385 700 Detai¥ield = dT75+15.993 3 Data Yield = 3929 +/- 62.682
Sim Yield = 95121 +/- 308.417 Sim Yield = 71206 +/- 266.845 i Sim Yield = 40434 +/- 201.082 T Vel = R - R L c0oE- Sim Yleld = 70331 +- 265.200 400F Sim Yield = 39689 +/- 199.221
E 500 E
300F s 3 300F
200F- 300F 200
F 200F E
10f 100 i3
3 OByt N oF N
VR B e X] O e 5 O350 o575 2 TR TR 1. o550 05 13
2 2 _ = 2 2 )
W2[Q? =7 §- 7.5] TOF [Beam >9.8] W2[Q? - 7.} 8.0] TOF [Beam >9.8] W2 [Q? = 8. 85] TOF [Beam >9.8] 5] TOF Accp [Beam >9.8] o 210% =75 BOJTOF Acp [Beam > 9] W2 [Q2 =8.0- $.5] TOF Accp [Beam >9.8]
200 E m— ” F o . 100fF . _
Data Yield = 2823 +/- 53.132 F Data Yield = 2020 +/- 44.944 100F Data Yield = 1389 +/- 37.269 DataNield s 2779 492116 E Data'¥leld 2i1962:h,44.520 E Data Yield = 1356 +/- 36.624
Sim Yield = 37631 +/- 193.987 o im Yield = 43671 +/- 208.976 : Sim Yield = 31776 +/- 178.258 250 Sim¥lslg= S0y or0s 150F ImYislds 42291 20082 sof- Sim Yiold = 304727/5174.562
F o 200 F 60:
100f soF 150 100F E
: 40k 100 - E 20| 3
50 o 3 -
F 20F 50 20) 3
o o 0 0| E
0 E P b 0 .
- o T PN T = o =1 T5 538 35
2 " - - g - 2
W2[Q? =84 9.0] TOF [Beam > 98] W2 Q2 - - 10] TOF [Beam >9.8] W2[Q? = 1§ - 16] TOF [Beam >9.8] W2 [Q2 =8.5- §.0] TOF Accp [Beam > 9.8] W2 [Q2 =9 - 0] TOF Accp [Beam >9.8] W?2[Q2 = 10 - }6] TOF Accp [Beam >9.8]
Data Yield = 1023 +/- 31.984 100F Data Yield = 1229 +/- 35.057 oE Data Yield = 848 +/- 29.120 zg i Betis Yiod =.180.6 3149 100 Data Vield = 1187 +/- 34.453 Data Yield = 810 +/- 28.460
Sim Yield = 33412 +/- 182.789 ] Sim Yield = 47130 +- 217.094 E Sim Yield = 58011 +/- 240.855 “E Bl Yiekd = 31942 o1 170443 sof- Sim Yield = 44617 +- 211.227 wE Sim Yield = 54092 +/- 232.577
“F 3 60 3 E
60 30F 50 “F SOF
E 20F a0 E
wof 20f- oE of f
20 10f fg 3 &3 10f
LT L T T S S B T R P T SO VO SUU Do -+ e R RS E R A 1 B L R 1 e 7 (1 S S B A 38
(O R N R ¥ S BX B VI (1 R R R S B e (R S N BB S 1 - i E
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What Next

Next:

> Investigate quasi-elastic ep events D(e, e'p)
» Simulate quasi-elastic en events D(e,e'n)

> Select quasi-elastic en events D(e,e'n)

. do (D(e,e'n))
» Calculate the Ratio, g 22 "
do .
an (D(e, e'p))
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Thank you ...



