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Where Does the Proton Spin Come From?

. Total proton spin % = quark spin + gluon spin + quark orbital momentum + gluon orbital momentum
. Quark spin contribution depends on polarized parton distribution functions (PDFs)
«  Polarized PDF: Ag;(x) = q] (x) — q} (x)
1 1[4 1 1
© 010 = 35ePAqu(x) o S [2AuCe) + S Ad(x) +3As(x) + - |
. Probed through polarized electron-proton scatterin -~
e P J Proton total spin |S| = 7/2
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Polarized ep Scattering
O

n

Spins Antiparallel Spins Parallel

. Protons are polarized either parallel or antiparallel to the beam electrons’ spins

. Deep inelastic scattering (DIS): electrons scatter off individual quarks (Q? > 1 GeV?, W > 2 GeV)

. Scattering conserves spin (angular momentum), so any asymmetry between nt is related to spin structure
n- —nt

e D(A1(x,Q%) +n4,(x,Q%))

A (x, Q%) =

. With 4,, A, = virtual photon asymmetries

A (x QZ) o gl(x) QZ) _ Zieiqui(x' Qz)
1 )]

Fi(x,0%)  Xie?qi(x,Q?)




The CLAS12 Detector

Inclusive electron scattering: ep — eX, ed - eX

Consider electrons in the Forward Detector (FD): Drift
chambers, ECAL, HTCC

Electron EB PID:
— Negative track in the DC (inbending data)
—  Epcap > 60 MeV
— Photoelectrons in HTCC nphe > 2
Deep inelastic kinematic cuts:
— Q?>1GeV% W > 2GeV,
— E' > 2.6 GeV (minimize radiative effects)
Fiducial cuts (work in progress):
- —10cm<Vy;<2cm, 5°< 6 <40° |x3,p]| <3
— Investigating DC edge variable cut (edge>5 cm)
— Investigating ECAL lu, lv, lw strip cuts

Central Detector

Forward Detector
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Diagram of CLAS12 Detector, Ziegler et. al.
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The CLAS12 Detector

Inclusive electron scattering: ep — eX, ed - eX

Consider electrons in the Forward Detector (FD): Drift
chambers, ECAL, HTCC

Electron EB PID:
— Negative track in the DC (inbending data)
—  Epcap > 60 MeV
— Photoelectrons in HTCC nphe > 2
Deep inelastic kinematic cuts:
— Q?>1GeV% W > 2GeV,
— E' > 2.6 GeV (minimize radiative effects)
Fiducial cuts (work in progress):
- —10cm<Vy;<2cm, 5°< 6 <40° |x3,p]| <3
— Investigating DC edge variable cut (edge>5 cm)
— Investigating ECAL lu, lv, lw strip cuts
Run Group C polarized target
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B-field polarizes e, splits energy levels

Run Group C Polarized Target

NMR v e’ ] _, AE.- = hvgeg Electron
<y Se Energy Levels

Magnet Coils

— 4

S
AE, = hVymur ~ g = Unpolarized
5 Proton

B-field splits proton energy levels

Microwave
Generator
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Cryogenics,
Liquid He

. Target material: frozen ammonia crystals
. Ammonia chosen for use in dynamic nuclear polarization

. Expose crystals to beam, creating free electron paramagnetic
centers in target

. Cool to ~1 Kin a 5 T field generated by solenoid, where free
electrons almost completely polarize, but protons don’t

. Exposing target to microwaves with a frequency of vgsr + Vyur
(~140 GHz), polarization of the electrons is transferred to the
protons (or deuterons)

Ammonia crystals unexposed to beam (left), crystals after beam . ~90% for protons, ~40% for deuterons
exposure (right). Purple color from paramagnetic centers.




In addition to polarized scattering in the target, there’s a large source of
unpolarized background: N, Al, He nuclei in target/bath

Reduces measured Ay, and cannot be removed with vertex/kinematic cuts
Quantified using a dilution factor Dy

Dy = YH = BGHerH N, Al Nuclei
= = , uclei
Yimmonia  30utupu + oNtnPN + OnelnePre + 0mtaPai  Scattering

Imperfect polarization of beam electrons and target particles: P, P;

Dividing A by Dr and P, P, accounts for the background

thraMI

A||,phys = DFPth X Al

Unpolarized Background %Q

Ideal ep
Scattering

Liquid He
Scattering




. In addition to polarized scattering in the target, there’s a large source of
unpolarized background: N, Al, He nuclei in target/bath (}

. Reduces measured Ay, and cannot be removed with vertex/kinematic cuts
. Quantified using a dilution factor Dy Q

D. — Yu _ 30utHPH
F — - Beam Electron Polarization P
Yammonia 30utupPu + ontnPN + OnelrePre T OarfaiPa b

Target Polarization P;

. Imperfect polarization of beam electrons and target particles: P, P; ‘
. Dividing A by Dr and P, P, accounts for the background ‘ % ‘
Allraw 2 N

x Aq

A||,phys = DFPth




Calculating the Dilution Factor

. Advantageous to write Dy in terms of scattering counts from background targets instead of cross sections

m ; — Polyethylene(cD2) i

7 7
. ng X0y + Oye +0c + 0y, where 2 0c = oy
g Ny X 01 + Ope

° Ne X 0y +0He +O-C

° Ney X 0y + Oye + 0¢c + Oy Polyethylene(CHZ L|qu1d Hellum/Empty

Ny Koy \M 5 \“,}&,. “""“W

Clnc + CanT + C3nCH + C4nF

. Solving for cross sections and rewriting the Dy yields

DF(x' Qz) =P

Csny
. Packing fraction Pr is the target volume fraction occupied by the ammonia crystals

Dy(ng — nyr)

C;, D; < ¢;, p; of target materials
Dynyr + Dsne + Dyney + Dsng

PF(X, QZ) =

9
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Calculating the Dilution Factor

. Advantageous to write Dy in terms of scattering counts from background targets instead of cross sections

7 7 Target Cell
. ny X0y + 0oye t+20c + 0y, where 20c = 0y
: Nyt X 0q1 + Ope : P /
*  MNg X0y t0opetoc
° Ncy OCO-AI+O-H6+O-C+O-H
° Ng X 0oy

Ammonia Beads

. Solving for cross sections and rewriting the Dy yields

Cing + Conyr + Caney + Cyng
DF(X, Qz) = Pg

Csny
. Packing fraction Pr is the target volume fraction occupied by the ammonia crystals

Dy(ng — nyr)

C;, D; < ¢;, p; of target materials
Dynyr + Dsne + Dyney + Dsng

PF(X' Qz) =
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NH3 PF,_,, for NH3 Epoch 5

Q’ Bins (GeV?)
« Q*=1.436 @ Q°=1.715 © Q*=2.047
QP=2.444 4 Q°-2.917 & Q°=3.482
0.65 |+ Q%=4.157 4 O%=4.963 m G*=5.924
m Q°=7.072 W Q°=8.443 = Q*=10.074

0.7

. Two methods are used to calculate the dilution factor: a data-driven method and a
model of the dilution factor

NH3 PF_

0.6

. Data-driven method:
—  Measure ny ny; ne ney np from the data 0.55
—  Use these values to calculate a value of P for each x, Q2 bin

e

—  Calculate a weighted average of all P, " ‘ ‘ ‘
- Use this Pr 4,4 as an input to calculate Dy for each x, Q% bin oee
. Requires a radiation length correction to empty n,+ and foil np counts (haven’t R v T
found a suitable model yet) NH3 DF,,., for NH3 Epoch 5 X
g 03 G Bins 0oV
. Modeled dilution factor: s om 24242
—  From modeled structure functions, “build” each target and simulate the zjj “‘ omeers [
counts ny 1y ne ney nEp coming from the target 022; | l w
— Allows for EMC effect, fermi motion, and radiative corrections to be built-in to 0sf H : l l l * ‘
the model "3 f%“fii*ﬁ 1 “
—  See Darren Upton'’s talk next for more details! ms;— éi ;3;§%§f ‘ ‘
. Requires as an input values of P, that must come from data o
0.125\ | | | | LL [ Ll




Epoch 2: Runs 16137 — 16178

. " Epoch 3: Runs 16211 — 16260
Summer 2022 Epoch 4: Runs 16318 — 16357

Runs Epoch 5: Runs 16658 — 16695

Epoch 6: Runs 16709 — 16738

Epoch 7: Runs 16742 — 16772

Epoch 8: Runs 16982 — 16995
Epoch 9: Runs 16996 — 17032

. E h 10: R 17067 — 17102

«  Calculated preliminary Dy for the RGC dataset FaF'{'u2n0822 Eboch 11 Runs 17144 - 17160
. . “ ” . Epoch 12: Runs 17185 — 17225

. Datasets are broken up into different “epochs” that have different Epoch 13: Runs 17353 17368
H H Epoch 14: Runs 17371 — 17382

paCklng fraCt|0n Epoch 15: Runs 17575 — 17597

« Dy binned in x for each epoch Spring 2023 Epoch 16: Runs 17598 ~ 17617

Runs Epoch 17: Runs 17720 — 17741
E h 18: R 17748 — 17762
. Once Dy are calculated, use them to get P, P; poe uns
Summer 2022 Dy Data Fall 2022 Dy Data Spring 2023 Dy Data
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Preliminary Results

. Calculated preliminary Dy for the RGC dataset

. Datasets are broken up into different “epochs” that have different

packing fraction
. Dy binned in x for each epoch

. Once Dy are calculated, use them to get P, P;

Summer 2022 Dy Data

Fall 2022 Dy Data
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Beam-Target Polarization Calculations

A A
Ajphys = 222 = p,p, = —lrav P,P, for All RGC Data
DpPyP; DrA|| phys o s ;
. Use a model to calculate A ynys o 0By § ‘L‘ F i !_i .
. . . » . J
. Values of P, P, were calculated for RGC data using exclusive elastic 0.6 * ! ‘ ';
ep — e'p’ scattering (Noemie Pilleux)
0.4 .
Z 2 da 'Ath -(n-_— +) .y
PP, = &2 il - 0.2

ZQZ bins df lAth l(n +n )
. d; = separate dilution factor, A;, = elastic asymmetry parameterized 0
by Arrington et. al.

—0.2 Blue Dots = DIS P, P,
Red Dots = Elastic P, P;
. For DIS P,P;, calculated in x, Q2 bins using 4,, = D(A; + nA,), with -04 .
Values of D, n, A1, A, come from S. Kuhn ‘s model 08 . p 3‘ *
. Much greater statistics than elastic C -.-L'_d & % § —
L | Il | I — | 11| L1 1 ‘ L1 iy ‘ 11 | | I | ]
. 08 5 Te400 16600 1680017000 15200 17400 17600 17800
_ Run Numb,
2,02 bins Pr.iAeni (i — 1) an dmber
Pth =

z:x,QZ bins Df lAth l(nl_ + n:-)

Normalize DIS P, P; to elastic P, P, to avoid circular calculation!




Preliminary Results

To calculate A, ,, rearrange A prys = D(A1 +n43)
Ay = A phys/D —Az, with D, 1, A, from S. Kuhn’s model

Values of n, A, are small for DIS kinematics, so smaller
effects from model

Spring 2023 data excludes outbending runs

Data fluctuates around model values of 4, ,,
Slight dip at large x for Fall 2022 data <

Currently, we don’t have data-driven A4, 4 results due to
issues with calculating the ND3 D

A, ,(X,Q) for All RGC Data

1.2 Q% Bins (GeV?)
e Q°=1.436 « Q°=1.715 - Q’=2.047
Q°=2.444 . Q*=2.917 1 Q°=3.482
1| + @*=4.157 1 Q°=4.963 = Q°=5.924
= Q°=7.072 » Q°=8.443 » Q°=10.079)
- 5
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.6 m x
L4 e sU(e)
- e ; 1 ‘
- o \ |
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= E155 EMC
Hermes SMC
P Al N AN B PRI N -Lc1
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X
A, ,(X) for All RGC Data
12—
. Blue Dots = x-binned data
1— Red Line = x-binned 4, , model
0.8—
L ~R +
0.6— . ‘
" l SU(6)
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0.2—
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. To calculate A, ,, rearrange A prys = D(A1 +n43)
. Ay = A phys/D —Az, with D, 1, A, from S. Kuhn’s model

. Values of n, A, are small for DIS kinematics, so smaller
effects from model

. Spring 2023 data excludes outbending runs

«  Data fluctuates around model values of 4, ,,
. Slight dip at large x for Fall 2022 data

. Currently, we don’t have data-driven A4, 4 results due to
issues with calculating the ND3 D

A, ,(X,Q’) for All RGC Data

12 @ Bins (GeV]
< o Q°=1.436 « Q°=1.715 - Q*=2.047
Q°=2.444 . Q*=2.917 1 Q°=3.482
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A, ,(X,Q7) for Summer 2022 Data
a 1.2

= Q° Bins (GeV*) }

o Q°=1.436 « Q°=1.715 - Q*=2.047
QP=2.444 + Q*=2.917 « Q*=3.482
Q°=4.157 + Q°=4.963 m Q°=5.924

-

= Q°=7.072 = Q°=8.443 » Q°=10.079
: : 1
D'Bj
. To calculate A, ,, rearrange A prys = D(A1 +n43) 0.6:, ) SUE)
. Ay = A phys/D —Az, with D, 1, A, from S. Kuhn’s model A l
04

. Values of n, A, are small for DIS kinematics, so smaller
effects from model 02

. Spring 2023 data excludes outbending runs

D() I 0.1 0.2 0.3 0.4 0.5 0.6 0.7 ;)(.8
«  Data fluctuates around model values of 4, ,, A, p(X) for Summer 2022 Data
. . a 1.2
. Slight dip at large x for Fall 2022 data < _
[ Blue Dots = x-binned data
U Red Line = x-binned 4, , model
. Currently, we don’t have data-driven A4, 4 results due to OBI_
issues with calculating the ND3 Dy T
0'6; ...................................................... Su(6)
04l
0.2:—
og\ll\‘\\\ll\\\\‘II\\‘II\\‘\III‘\\\I'I\\\
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A, ,(X,Q°) for Fall 2022 Data
a 1.2

S Q" Bins (GeV*)

« Q°=1.436 « Q°=1.715 « Q°=2.047
QP=2.444 . Q*=2.917 « Q*=3.482

1]+ Q°=4.157 « Q°=4.963 m Q°=5.924

s Q°=7.072 = Q°=8.443 = Q°=10.079

0.8
. To calculate A, ,, rearrange A prys = D(A1 +n43) D_B:_ : ; L. sue)
. Ay = A phys/D —Az, with D, 1, A, from S. Kuhn’s model a1t

0.4

. Values of n, A, are small for DIS kinematics, so smaller
effects from model 02

. Spring 2023 data excludes outbending runs

Do\ll\‘\\\Il\\\\‘II\\‘II\\‘\III‘\\\IO!?I\\\.
X
+  Data fluctuates around model values of 4, ,, A, p(X) for Fall 2022 Data
. . a 1.2
. Slight dip at large x for Fall 2022 data < T _
[ Blue Dots = x-binned data
- Red Line = x-binned 4, , model
. Currently, we don’t have data-driven A4, 4 results due to oei
issues with calculating the ND3 Dy T
0'6; ...................................................... Su(s)
04
0.2:—
0(;\\\IO!1II\\0.‘2\\\Ill\\\O}4II\\‘\\\Illl\\o.‘7\\\l

X 18



. To calculate A, ,, rearrange A prys = D(A1 +n43)
. Ay = A phys/D —Az, with D, 1, A, from S. Kuhn’s model

. Values of n, A, are small for DIS kinematics, so smaller
effects from model

. Spring 2023 data excludes outbending runs

«  Data fluctuates around model values of 4, ,,
. Slight dip at large x for Fall 2022 data

. Currently, we don’t have data-driven A4, 4 results due to
issues with calculating the ND3 D

A, ,(X,Q% for Spring 2023 Data

e 12 Q% Bins (GeV?)
* Q°=1.436 & Q°=1.715 = Q°=2.047
Q%=2.444 . Q*=2.917 1 Q°=3.482
1]+ Q*=4.157 « Q°=4.963 m Q°=5.924
n Q°=7.072 = Q°=8.443 = Q°=10.079
08—
0.6—
| esasmsnsmmsnsamsnnsmnsn s s nnnn s nnnnnnn SU(G)
0.4
0.2
oL \ \ | Ll | \ | s
0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8
X
A, p(X) for Spring 2023 Data
a 1.2
[ Blue Dots = x-binned data
1— Red Line = x-binned A, , model
0.8
06—
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. Study accuracy of thermal contractions applied to target geometries
. Incorporate radiation length corrections to nyr, ng counts

. Subtract background from misidentified 7~, e*e™ pair production

. Correct P, P; for polarized '“N in target

. Figure out why low Q? looks so rough

. Finalize the D model-driven approach
. Fiducial Cuts

— Cuts on DC hit position (either local 8, ¢ variables and/or edge variable cuts)
—  Cuts on ECAL hit position and sampling fraction values

. Any Questions?

20
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Backup Slides

. Thermal expansion corrections to targets
«  Data Quality Per Q2 Bin

. All D and P for NH3 targets across all x, Q2 bins

. All D and P for ND3 targets across all x, Q2 bins




Thermal Contraction of Targets

. Studying the impact of thermal contraction of the target cells
on the dilution factor

«  Carbon, CH2, CD2 targets’ geometry measured at room
temperature, cooled to ~1K, so there’s some contraction of
target length

*  Modulate the sizes of the targets as follows:
— fcx(1—dL¢/Lc), withdLc/Le = 0.5% _ :
— fepx (1 —dLcy/Len), With dLey /Loy = 2.1% p = AT
- Yep* (L —dLey/Len) \ N . 4
— L *(1-0.018) (for Teflon contraction, 1.8%)
- pc/(1 —dLcy/Ley)?
—  pcu /(A —dLcy/Len)?

- pep/(M —dLcy/Len)?
—  pa, pp are unchanged

i s E
{8 g

0.00 mm
2.80 mm
11.10 mm
16.70 mm
25.00 mm
,§’l
7

2.80 mm

Carbon PEEK Cell 0.2 mm Thk

13

e E
¥R
" g

9.90 mm
20.50 mm
25.00 mm




Calculating the Dilution Factor

. Advantageous to write Dy in terms of scattering counts from background targets instead of cross sections

m R Polyethylene (CD2)

7
. Ny X o fppar + oge(L — €4)ppe + (g oc + 3011) tapa - X H ﬁ
. nyr X ogfapar + ogelppe AL . 15 |
© ng Xoglapar t oue(L —€c)pye + octcpc ; -
© ey Xoglapar + one(L — Lep)pue + (¢ + 20y)Lcnpen
*© np Xoylypal

. Solving for cross sections and rewriting the Dr yields

3p4 [ L L
Dp(x,Q%) = Py Inapepen <£,CH pc(ey — nyr) + (pc — per) (e — ) — 7 —pcu(n¢ — nMT))

. Packing fraction P is the target volume fraction occupied by the ammonia crystals

6€cpctcupen(Ma — nyr)
2€cupculpa(nyr —ne) + 9cpclpa(ney — nyr) + Lcten(yr — np)(Opapc — 2(pa + 3pc)pen)

PF(x' QZ) =

23
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Advantageous to write Dy in terms of scattering counts from background targets instead of cross sections

Target Cell

7
Ny X o fppar + oge(L — €4)ppe + (g oc + 3UH) tapa
nyr X ogfapar + ogelppe : Pr :
e X o fppar + one(L — £c)pre + 0ctcpc
ney X optapar + oue(L — Lep)pue + (0¢ + 20u)€cupen

g X 0a1€a1Pa1

Ammonia Beads

Solving for cross sections and rewriting the Dy yields

3p4 L L
2y=p — - - - _

Dp(x,Q%) = Pg Inapepen <£CH pc(ney — nyr) + (pc — per) (e — np) 7 pcu (e nMT))
Packing fraction Py is the target volume fraction occupied by the ammonia crystals

6€cpctcupen(Ma — nyr)
2€cupculpa(nyr —ne) + 9cpclpa(ney — nyr) + Lcten(yr — np)(Opapc — 2(pa + 3pc)pen)

PF(x' Qz) =

24



D FNHS

0.5

Issue with CLAS12 data: inconsistent behavior of D, P in low Q2 bins of data
Plotted DC hit position, x7.,.«/NDF vs. edge, 6 distributions for each bin in Q?

NH3 DF,,, for NH3_Epoch_2

Q° Bins (GeV?)
® Q°=1.436 # Q°=1.715 » Q*=2.047
0.45 Q°=2.444 » Q°=2.917 & Q°=3.482
0.4 Q°=4.157 & Q°=4.963 W Q°=5.924
T QP=T.072m Q°=8.443 B Q°=10.07¢
0.35— ‘
0.3
0.25— ‘ I 1 ; )
E #
0.2~ : 3 i ‘ ; i q T 1
E a4 'y i ; 7 ! i - + l
0.15:— *a .i;é§;$ [
0.1 l
0.05— J
:I 111 | L1 1 | | | - ‘ | [ | ‘ | N | ‘ 11| I | L1 1 | | 111 I
00 0.1 0.7

NH3 PF__,

NH3 PF,_, for NH3_Epoch_2
1 QF Bins (GeVY)
0 ® 0°=1.436 « O°=1.715 « Q°=2.047
9 OF=2.444 » Q°=2.917 & Q°=3.482
0 Q*=4.157 &« Q°=4.963 m Q°=5.924
8 B QF=7.072 m Q°=8.443 » Q°=10.079 \
0.7
OBE— ;] é {
e » T 1
o Laesatecety [gd]
0.5 '.*.“*_A.‘!‘!i.' !!-T:L$TT
- 1 t
0.4—
= Cuts:
0.3 W > 2GeV,Q% > 1GeV?,—10 < V; < 2 (cm)
0_23_ E' > 2.6,5° < 0 < 40°
= DC Edge > 5cm (R1,R2),DC Edge > 10cm (R3)
0.1;— QADB Cuts for Summer
:\II\|I\II‘II\I|\Il\l\ll\ll\ll‘l\\l‘\l\l
% 0.8
X
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¥ {om)

¥ (cm)

Y jem)

DC Hit Dist. for 1.309400< Q° <1.563200

DC Hit Dist. for 1.563200< Q° <1.866100

DC Hit Dist. for 1.866100< Q° <2.227700

DC Hit Dist. for 2.227700< Q° <2.659400

200 OC_Fil_for_Qint _ OC_HIl_for_GbinZ ~ 200 DC_HIl_for_Gbin3 ~ 200 OC_A_for_0int
Envies ai172a1 £ Erries 6807760 £ F Erries 7485945 £ F Erries 6643704
. Meanx 120 2 Meanx  0.3g68 = E Meanx 02597 Z F Meanx 02567
> > c > C
150 DC Region 1 veany  i7e Epoch 2 ey assos saf- Moy o 1ane mE Moy asss
SdDevx 289 SudDevx 3356 F SDevx 362 F SDeve 3913
100 SudDevy 3031 " SudDevy 3111 w0 Std Devy 3399 0 SwdDevy 3744 |
i z E L oy 000 E
50 F F
4 - - 4 B - : o : -
8 t JC P @ > @ e
" 000 y E E 1508
- p - SR -
L N E " J 00 F
000 : E - ¢ E jeac
—to0 [ —1o0 -
000 E L ooc E
1008 -0 ~150 o
= | 1 I I L E I I I | | oL L 1 I | | oL | | | | I
T R T 0 o 10 im0 Zon T ] S0 0 150 @00 0, T 0 E R -] T T T T 0 To o0 150 400
X am} X {am) X {am) X jem)
- 2 A 2 . 2 I 2
DC Hit Dist. for 2.659400< Q" <3.174700 DC Hit Dist. for 3.174700< Q° <3.789900 DC Hit Dist. for 3.789900< Q° <4.524300 DC Hit . for 4.524300< Q° <5.400900
T Tar_BnS DT Tar_CIBnE DT Tar 6 T far OEE
200 = ~ 200 = 200
Ervies 5148385 E Eries 3600340 E E Enies 2302786 E E Eniiss 1312156
Mean x 0.17886 ; Mean x D.06265 ; E Mean x —p.a272 ; E Mean x ~DE179
150 Meany 0606 Meany  —D4B1E 180 — Meany 02415 150 Meany @14
SdDevx 4272 SdDevx 4889 E SidDewx 5167 E SdDevx &8
100 SdDevy 4142 - SdDevy 4593 100 F L 510 Dev y 51 1o St Devy s
50 sof sof 20
100¢ o F - 50 E
0 B g of- ] 4 00 ofF- oo
00 ] 00 E L 3 E
3 E E 0
. g E " o3 E o
‘ 00 -0 ) : 100 -0 o
—150 00 hoo —150 0 —150 0
. I E 1 | | | | _ang L | 1 1 | | _angE
R o0 10 Zon T —] 0 S0 10 150 #00 20, T 0 E T T+ 0 750 T 200
X o} X {om) X {om) X jem)
- 2 PR 2 P 2 A 2
DG Hit Dist. for 5.400900< Q" <6.447500 DC Hit Dist. for 6.447500< Q° <7.696900 DC Hit Dist. for 7.696900< Q° <9.188400 DC Hit Dist. for 9.188400< Q° <10.968900
00 T T Tar BnE _ T Far TBnTT - 0T Tor BT R TC T Tar CEmTE
Ervies 635722 £ Envies 241883 £ F Evries 70038 E F Eviss 12198
Meanx 1578 2 Meanx 2477 N E Meanx 20 N E Meanx  -1553
150 Meany  -0.09234 Mean ¥ 0489 150 |~ Mean y -1.032 150~ Mean y -Z428
SdDevx 6338 SdDevx 7065 F SidDewx  Tass F SDevx 8958
100 SdDevy oot SdDevy  eus? 1o SDevy 71 e SDevy  saai
o 5 F o F
50 sof s
o E F
0 ° o e
o E E
50 s s —sof-
o E E
~100 o o ~i00 —io0
E E h
150 o —1s0f- —1s
= | 1 I I L I I I | | oL L 1 I | | oL | | | | I
T R T 0 o 10 im0 Zon T ] S0 0 150 @00 0, T 0 E R -] T T T T 0 To o0 150 400




f3
®
TTTTTT

*
®
TTTTTTT

w
T[T

o
T

o

xZ

Dist. for 1.309400< Q2 <1.5632
Track

[TashChEEdge e Dhnd
Eniies 3117231
Mean x 1864
Mean y 4.833
SuDeve 2677
SdDevy 3771

000

DC 00C
Region 1 o

00C
006

)

45 50
Edge (em)

¥2  Dist. for 2.659400< Q2 <3.174700 :
Track [FrachGnESdge o GhrE

Erifies 5148385
Mean x 1671
Meany 3.7
SdDevy 5712
S Devy 3987

0

5 0 15 2 25 0 3 40 45 &0
Edge em)

%2 Dist. for 5.400900< Q° <6.447500
Track

eGhEZage o GRTS.

SidDevy  4.074

5 45 50
Edge (om)

%2 Dist. for 1.563200< Q2 <1.8661 .
L2 Track frrackCheEdga e oz

Enfries 6807760
15

Mean y 4575
Sid Dev x. 3.247
S Devy

Epoch 2

a0 45 50
Edge (cm)

¥2  Dist. for 3.174700< Q2 <3.789900
. Track [FackEnaz e o Ghre
§ Enties 3600340
g Meanx 1798
Meany 3484
P SwDeve 6737
SdDevy 4.113
14 000
1z
10 000
[
00C
[
4 100c
2
[
0 5 0 15 2 25 3 35 40 45 &0
Edge (em]

¥2  Dist. for 6.447500< Q° <7.696900
Track

LTS 2623

3045

% SwDevx 1135
SidDevy  anid

jisoc

x2

2

X

Tra

Tral

. Dist. for 1.866100< QF <2.227700

[rachEhzEago tor Db

35

35

Enifies 7485848

1831
Meany 421
SdDevr 3898
SwdDevy  370a

j140

120

a0 45 50
Edge (e

40 45 5O
Edge (em)

3051

45 50
Edge (o)

2 Dist. for 2.227700< Q <2.6594 .
rack [rrackEheEage ter Obrd

Enifies 6643704
Mean x 1565
Meany 383
SdDev 4751
SidDevy  3&ar

i

25 30 3B 40 45 50
Edge em)

2
xTra

312166
2143

45 50
Edge em)

¥2  Dist. for 9.188400< Q7 <10.968900
Track

s g o G

Entries 2188
Mean » 2456
Mean y 3415

SdDevs 8491
SidDevy 4473
160

140
120
100

5 10 15 20 25 a0 35 40 45 50
Edge (om)




NH3 DF .,

for NH3 Epoch 2

NH3 DF,,, for NH3 Epoch 3

T | WG er.072 WGP 25,443 W Q7 -10.079|

" Bins (Gev’)
80"21.436 @0 =1.715 0 07 =2.047
Ce2.4dd AT 2917 ACTe3.482
Q'ed.157 AQ"=4.963 MO <5924

-

T | WG er.072 WGP 25,443 W Q7 -10.079|

-

®0e1.436 Q721,715 007 w2.047

UFnha

T | MG 7072 M G B.443 W OF 10.079)

" Bine (GeV’)

Ce2.444 A OF2917 A O e3.482
et 157 A O wd 963 MO 25924

-

A —

|

iy
1

fit

Al

.
0‘_ :;

i

&
i

|

O°

NH3 DF .,

DO

for NH3 Epoch 5

0.1 02 0.3 0.4 0.5 06 0.7 ())(.8
Summer 2022 Dy
NH3 DF,,, for NH3 Epoch 6

" Bins (Gev’)
80"21.436 @0 =1.715 0 07 =2.047
Ce2.4dd AT 2917 ACTe3.482
Q'ed.157 AQ"=4.963 MO <5924

UFnha

'S

" Bine (GeV’)

@0 1.436 @07 =1.715 0 07 w2.047
Ce2.444 A OF2917 A O e3.482
et 157 A O wd 963 MO 25924

W Q7,072 M Q7 B 443 W O «10.079)

_—

e
L o ———
@

.
-
—.—
e

o -
-

- .
.

IC T

L L]
-

U iE——
il
-

e

-

T[T T T TT [T [TTT T[T TT [T 7T
L ]
-
—_———
L 2
ES ]
e
et Sl ——
s
[a—
1HEE
L Hilete
- HEE—
F b B
[ I
L - B
— R
L
HBE s
O
——

O°

o
o
of
M_
o
w
of
-

DO
(=]
-
o
N
(=]
w
or
ES
(=]
o
o
(=2
o
~
o
==

UFnna

NH3 DF, .. for NH3 Epoch 4
g 0.5 @’ Bins (GeV”)
L @07 21.436 8 07«1.715 © Q72,047
2
045 O a2.484 & 0722917 & Q' e3.482
@t 157 & O et 963 W O 5924
0.4 WO .7.072 M 07 <5443 M 07 210.07
035
0.3F
0.25F
0.2 - 1
il
015 ®4ftiddd
0.1
0.05F
E I

oO
o
-
of
N
(=]
w

for NH3 Epoch 7

NH3 DF
0.5 @’ Bins (GeV”)
@07 21.436 8 07«1.715 © Q72,047
045 O a2.484 & 0722917 & Q' e3.482
@t 157 & O et 963 W O 5924
0.4 WO .7.072 M 07 <5443 M 07 210.07
035
0.3
0.25F {
02
£ - ‘ ;l
F . 2
0.15 '.l,u*ﬁ';
0.1
0.05F
E I

oO
o
-
of
N
(=]
w



NH3 PF,_

NH3 PF,_

NH3 PF

for NH3 Epoch 2

bath
1 @ Bins (GeV’)
09 80 1,436 8C«1.715 0 Qw2047
| o'e2444 a0F2917 AC73482
AQ 4157 A0 w4963 MO 5924
08 WO -7.072 W Q7 e5.443 W Q7 «10.079)
07F
E ;*
06— L] T 1
E ot g! O L I g
o5 *op uiu“uliil il"* :};1
0.4F !
0.3
02F
01
Fo) ST ISP IR AU PPN PP I B
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
X
NH3 PF,,, for NH3 Epoch 5
1 @ Bins (GeV’)
09 80"-1.436 #C"-1.715 0 Q"-2.047
: Q'e2.444 AQ"w2917 AQ =3.482
AQT-4.157 AQ"-4.960 MO’ -5.924
08 WQ-7.072 MG =8.443 W Q7 210,079
0.7
0.6 : l }
OE A slig]
c T EELE]
0sE -‘¢:sa¢t¢iT!t'!il*ll!i !i*il
E l
0.4
03F
02F
0.1
=MER IPE IPE I R I I

OO

0.1 0.2 03

0.4 0.5 0.6

0.7

0.8
X

NH3 PF,,.

NH3 PF,_,

NH3 PF,, for NH3 Epoch 3
1 @ Bins (GeV’)

807 <1.436 80" =1.715 0 072,047
0.9 OFe2.444 4 0722917 ACFa3.482

A Qw4157 4O w4963 MO 5924
08 W 0727072 M Q7 5443 W OF 210,079
07

E T
06 T:11 1

£ . T

SR LRI PR LLIPT L ILELE ALY
05F i 7
0.4
032—
02F
01

=N IPIPE P T P PRI IS I

00 . . . . 0.8
Summer 2022 P *
F
NH3 PF,,, for NH3 Epoch 6
L @ Bins (GeV’)

901436 Q" -1.715 0 Q”-2.047
09 0e2.444 A Q72917 A O a3.482

40Q7-4.157 AQ"-4.960 MC7 5924
08 WO -7.072 MG =8.443 M 07 210,079
0.7
06 i i T{

E i- iiifenggurngtd i i
05 9 i nrie l'fl
04
0433—
02F
01F

ob b b b b b L L

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

X

NH3 PF,,.

NH3 PF,_,

NH3 PF,,,, for NH3 Epoch 4
1 @ Bins (GeV’)

B0 1.036 8 Q7 e1.715 0 Q" w2.047
0.9 07 e2.444 & 072,917 & O o3.482

A Qw4157 & O=4.963 M 075924
08 W Q’.7.072 M O =5.443 W ©7«10.079
07E %
OG:_ LX) Ii ! M1 § T 1
6 a .

SR L L 43 TN T] ) ll!'!*" l
05— 1 %
0.4
0.3
02F
0.1

P RPN AP I NI I I IR

0 0.1 0.2 0.3 0.4 0.5 0.7 0.8

X
NH3 PF__, for NH3 Epoch 7

L @ Bins (Gev’) |

001436 @ Q°-1.715 0 Q"-2.047
09 0Fe2.444 & 022917 & O7e3.482

4074157 A 0" 4,963 M Q75,924
0.8 WQ'-7.072M Q' =8.443 M ©"=10.079
0.7 *
06E- vaties ;

o enre282itiiine T ER
osE- A LLE T R j Tl
04
03F
02F
0.1

P TR AP I (NI NI IFWATIT IR

0 0.1 0.2 0.3 05 0.6 0.7 0.8

X

29



DF,

DF

DF,

NH3 DF,, for NH3_Epoch_8

05

O Bins (Gev')
80 1436 @07 1.715 0 07 u2.047
Olezd4d 4 0'e2817 4O w3482
407 4,157 4 074 963 @O =5.924
WO’ -7.072 W OF =B.443 O «10.079)

0.45

0.4

035
03 l
02s

. l»-;iiﬁugsi@il gii i

1l

i{'

i

015 PE Rala
01
0.05
() P B S SIS BN ISP | FEPP S
X
NH3 DF, ., for NH3_Epoch_11
08 T Bins (GeV)

907-1.435 @07-1.715 0 012,047

Q-2444 4 0"-2917 ACQ-3.482
407<4,157 4 O"-4.963 @O’-5.92¢
WO'-7.072 mO7-B.443

Q’=10.079)

NH3 DF, . for NH3 Epoch 14

Q" Bins (Gev')
9071435 @071.715 0 02047
Oe2464 4 0'=2917 4O =3.482
04 404,157 4 OF=4.963 O’ 5924
WO’-7.072 @ 7 =B.443 O =10.079)

o» 1

0.45

0.05

0 T T P TR I
1] 01 02 .4 .5

——
—_—

o

DF e

NH3 DF, . for NH3_Epoch_9

NH3

O Bins 1GeV°]
@07 21436 @C7=1.715 0. Qw2047
O’e2.444 4.0'22917 40" 25482
407l 157 4 074,963 @O 5924
WO =7.072 Q" =8.443 O =10.079)

e
@
&

—_

£
* l*;(g;§t§;‘i$i.

[
i i l
3 o9 T i i {

0, ....I....I....I....I....I....I....I....
01 02 03 04 05

—

X

NH3 DF, . for NH3_Epoch_12

NH3

T Bins 1Gev]
901,436 @Q°-1.715 0 Q'-2.047
Q'-2.444 4Q"-2917 AQ-3.482
40"24,157 404,983 @O 5924
WQ'-7.072 MO’ ~5.443 @ Q’=10.079] -|-

—_——
—_—

il }
%4

gligjl ;ii ;T;

.O"io

0 01 02 03 04 0.5 06 0.7 08

Fall 2022 Dy

DF

DF s

NH3 DF

NH3

for NH3_Epoch_10

O Bins (Gev')
@0"-1.436 @ Q"1.715 0 O a2.047
Ce244d 4 O7a2917 4 Q75482

4 Q=4.157 4 O =4.963 @ O =5.924
WC-7.072 W O°-5.443

oe10.079

0.15 .
0.1
0.05
) SRR S RPN RSN S RS £ HE R S
X
NH3 DF ., for NH3_Epoch_13
08 T Bins (GeV)
045 901,436 @ 0'-1.715 © Q72,047

Q'-2.444 4 Q2017 &4 Q'-3.482
4Q°=4.157 4 Q"=4.960 g Q"=5.924
WQ'-7.072 | Q°=B.443 jg Q"=10.074

30




NH3BF,,

NH3PF,,

NH3BF,,

NH3 PF,,,, for NH3_Epoch_8

@7 Bins (GeV']
09 W0'=1.436 @Q'=1.715 0 Q"=2047
Q'=2.484 4 0"=2917 AQ"=3.482
407=4.157 4 ©'=4.963 GO’ =5.92¢4
08 WO'=7.072 Q" =B.443 g ©”=10.079|
0.7
0.6
0s --»e:zzz%;---.-.. P i!. i
1 ; L] i
0.4
03
02
01
% (A 0.2 0.3 0.4 0.5 0.6 0.7 08
X
NH3 PF_, for NH3_Epoch_11
1 T Bins (GeV')
@0 -1.436 @C 1715 0 0 e2047
09| " gtuzaad 4 012917 A 5482
g |AQ=4157 404960 MTT-5924
B | mo’a7.072 QP =5.443 1 ©7=10.079)
07
06 i *
0s co,ut;tiiS{!l-l--!lll i!!!gi
04 +
03
02
01
oo b e Lo b L n b b u
] a1 0.2 03 0.4 a5 06 0.7 a8
X

NH3 PF_, for NH3_Epoch_14

1 T Bine (Gev'] P!
o0.g|W9-1.4% @C-1.715 0 O 2047
Q'-2484 4Q"-2917 AQ -3482
08 4074157 4 O -4,963 75924
WO-7.072 Q" -8.443  ©”-10.079|
0.7 .
06 * : * . .
Mooz al,
0s ,uuihuuuéun ﬁ. !
0 1Ry
03
02
01
% o1 0.2 03 0.4 05 06 0.7 8

0l
X

NH3PF_

NH3 PF_

NH3 PF,_,, for NH3_Epoch_9

1 G Bins (GeV"]

8071436 @O =1.715 0 Q" =2.047
O'e2.448 4CQ7=2917 AQ <3.082 b

4 014,157 40 -4.963 O’ =5.924

W C'=7.072 O’ =B.443 g O =10.079|

08

08

o oof?ﬁﬂtt‘g§$ll!l“¥ll| [lugi
04 *

03

02

01

a 01 02 03 04 05 0.6 0.7 08

NH3 PF_, for NH3_Epoch_12

T Bins (GeV]
08 @0 <1436 @0 w1715 0 Q2,047
| Olezdda 4012917 407 e5482
08 407 ed 157 4 0'd 969 PO 5924
(MmO’ -7.072 @ Q7 B.4d3 g O =10.079|
07
06
05
04
03
02
01
pEev vl Lo Lo Lo Lo v bwn
] a1 0.2 03 04 05 06 0.7 8
X

Fall 2022 Pg

NH3PF_

NH3PF_

NH3 PF_, for NH3_Epoch_10

Q" Bins (Gev')

09 @0 -1.436 @ Q<1715 0 Q<2047 L
| Q'e2.404 4 O'<2.917 4 Q<3482
404,157 4 @"=4.963 g ©”=5.924

W O'-7.072 g ©"=8.443 jy ©”=10.079

08

NH3 PF_, for NH3_Epoch_13

G Bins (Gev']
ﬂgca‘-tuaco‘.uvns o' a2047
| 0e2.444 4 O7a2917 & O e5482
o 4074157 4 O =4.960 | 725924 »
B | 077,072 I O w5463 ©F-10.079
07 .

oo

06

. ss .0
05 LEE a2 -~

SRR E LI ITY i it
04 1 IRTLL ! !i i
]
03
02
01
oEi vl Lo v be Lo Lo b v Ly a
(4 0.1 02 0.3 (D) 05 06 o7

X

31



DFNH3

DFNH3

NH3 DF,,,, for NH3_Epoch_15 NH3 DF,,,, for NH3_Epoch_16
05 Q7 Bins (GeV) g 05 Q° Bins (GeV?)
0.45 ®Q°=1.436 & Q°=1.715 « Q°=2.047 = 0.45 ® Q°=1.436 @ Q°=1.715 « Q°=2.047
: Q*=2.444 & Q°=2.917 4 Q°=3.482 - Q*=2.444 & Q*=2.917 & Q°=3.482
Q°=4.157 4 Q°=4.963 m Q°=5.924 Q°=4.157 4 Q°=4.963 m Q°=5.924
04| 5 Q2-7.072 = Q*=8.443 = Q*=10.079 04| 5 02-7.072 m Q?=8.443 m Q°=10.079
0.35 — 0.35—
03 03[
25 {2 5 { a5 i% i} |
= . = T
02 ,;Iix ii‘i ife 02 _!.L'zSI*‘Q i E J
RS TET RS A L ! = o feetiitgt
0.15 L : T l l 015 L : l ]
0.1~ | X|== l
o.osf— ‘ o.osf—
Py == EU U ERIN BN S B P R o) TS R EAURIN IR U IS N PR B
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0 0.1 0.2 0.3 0.4 05 0.6 0.7 c))(.s
X
NH3 DF,,, for NH3_Epoch_17 p g F NH3 DF,,,, for NH3_Epoch_18
05 & Bins (Gev?) g 05 G Bins (GeV?)
# Q°=1.436 # Q°=1.715 « Q*=2.047 Fay 0.45 # Q°=1.436 @ Q°=1.715 « Q*=2.047
045| 22444 » Q°=2.917 & Q*=3.482 i Q°=2.444 4 Q°=2.917 a Q°=3.482
Q*=4.157 & Q°=4.963 m Q°=5.924 Q*=4.157 4 Q*=4.963 W Q°=5.924
04| 4 Q%-7.072 w Q?=8.443 = Q°=10.079 04| g Q2-7.072 w Q°=8.443 = Q*=10.079
0.35 — 0.35—
03— 03
0.25 - l}g 'F%; ‘ 025/ i{i f’l ‘
= I — T
oaf ..Jigiz*ii LR o2t~ NPEITELIL AL AR ERES
E L] - & B E L] - %9 *
015 '#’ii-Tf ? I | l 015 '*’ii—TT i ] ] ‘
0-13_ l 0,13— l
o.osf— ‘ ‘ 0.05— l
o) =R EUEIIN PR EEE I RIS SIS [ PR R o v v b vt e e e e e L
0 0.1 0.2 0.3 0.4 0.5 06 07 8 0 0.1 02 0.3 0.4 05 0.6 0.7 0.8
X

32*



NH3 PF,, for NH3_Epoch_15 NH3 PF_,. for NH3_Epoch_16

NH3 PF,,,,

©

o

NH3 PF,,,,

™

Q" Bins (GeV?) 2 Q°Bins (GeV?)
©Q°=1.436 © Q°=1.715 « Q°=2.047 & 09 ©Q°=1.436 @ Q°=1.715 « Q°=2.047
Q°=2.444 4 Q°=2.917 4 Q°=3.482 2 - Q°=2.444 & Q°=2.917 &4 Q°=3.482
+ Q%=4.157 4 Q°=4.963 m Q°=5.924 z + Q°=4.157 4 Q°=4.963 m Q°=5.924
m Q°=7.072 = Q°=8.443 = Q°=10.079 08| g @2-7.072 = Q°-8.443 = Q*=10.07
— 0.7
E = T
£ I | whE : . ‘ I ; 1
= - 1 = . il
= B b — E] & 4 i
= .al.uu;; a--il-i!!ilggnﬁ 05— "1"““&2!”‘“*illﬂha;
— 04—
— 03—
- 02— {
— 0.1— l
R R RN R IR B R B Py S I EIEI EU I IS S B B
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0 0.3 0.4 0.5 0.6 0.7 0.8
X X
NH3 PF,_,, for NH3_Epoch_17 NH3 PF_,, for NH3_Epoch_18
7 Bins (GeV?) § 1 G Bins GV
©Q°=1.436 @ Q°=1.715 « Q°=2.047 & 06 ©Q°=1.436 @ Q°=1.715 = Q°=2.047
Q°=2.444 4 Q°=2.917 4 Q°=3.482 Q Q°=2.444 &« Q°=2.917 &4 Q°=3.482
+ Q%=4.157 4 Q°=4.963 m Q°=5.924 zZ + Q°=4.157 4 Q°=4.963 m Q°=5.924
w Q°=7.072 w Q°=8.443 » Q°=10.079 08| g °-7.072 » Q°-8.443 w Q*=10.079
= | E
;_ I L IR i i x i 4 & i i { T 0'6;_ T i - 3 ‘ T { .T T
= PR P ! = & . . b | i g
E EEAERFENENENENEN .li ?'iix 0sE- et tidtsdsanngla !!.I!!i!.fl
— ;i —
=2 0.4 i
— 03
:_ 0‘2:— X
= 0.1 o
N IR RN EUUIN B B R B 0:....1....1...1|....|....1....1....1....J
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0 0.3 0.4 0.5 0.6 0.7 0.8

X 33X



Dr np3 deviated significantly from models as well as showed inconsistent behavior in the fall and spring
data sets

“Stratification” in the fall and spring data

No CD2 runs were taken for summer and fall, so we had to generate pseudo-CD2 counts for the summer
and fall datasets

Scaled CH2 counts in the summer and fall using the CD2 and CH2 counts from the spring 23 dataset

For each bin in x, Q2 for summer/fall CH2 targets, multiplied counts by <w> to generate pseudo
Sp23

NcH2
CD2:

N¢cp2
NcH2

(Ncu2) surazz * (

) ~ (ncuz)SuFazz
Sp23
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Virtual Photon Asymmetries

* oy Xylg: + 92l (01/2 — 03/2) < (g1 —Y*92), (01/2 + 03/2) o« Fy

o -0 2
A = (61/2 — 03/2) OLT

= A, =
(01/2 + 03/2) 2 (01/2+ 03/2)




orr X ylg: + 921, (01/2 — 03/2) < (g1 —Y*92), (01/2 + 03/2) o« Fy

2
__91-Y°92 __vlg1tg2]
A1 = F Az = F
1 1

Y= ZMpx/QZ As Q* > oo, Ay =~ gi/F
F; unpolarized structure function (scattering probability)

g1 spin structure function (scattering probability asymmetry based on spin)

—_———

— TR Probability:
V. 0
Ve / \ u \ P,(x) =7 —

—_

g1 describes the proton’s
longitudinal spin structure!

Probability:

, w \ Ve> I/Q-‘_ \
(\ 0 \l Pa(x) =7 Fl € — ( _e* :1 Pyr(x) = Pgu(x) ©C gl




B-field polarizes e, splits energy levels

Dynamic Nuclear Polarization

| Cails

_, AE.- = hvgeg Electron
: Se Energy Levels

— 4

S
Microwaves AE, = hVymur ~ g = Unpolarized
~140.2 GHz i Proton

NHS3 Target
Cell

N
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Beam-Target Polarization Calculations

A||,Taw

||,raw
Aprys =p pp = BRe=po
FEple FoLphys P,P, for All RGC Data
. Use a model to calculate A nys -
a
. Values of P, P, were calculated for RGC data using exclusive elastic o 08 i { ;L‘ 3 H
ep — e'p’ scattering (Noemie Pilleux w . )
p—ep g ( ) 06 ; . ) ¥ 3
- + *
p,p, = 202 pins Af.ideni(ny 1) 04 .

ZQZ bins df lAth l(n +n )
. df = separate dilution factor, 4,, = elastic asymmetry parameterized 02
by Arrington et. al.

b

217y [M/E + 16(xM/E + (1 + Dtan%(6/2))]
14712t/

Blue Dots = DIS P,P;

r, = Gy/G -0.2
g M/ E Red Dots = Elastic P, P;

th =

*
L]

. For DIS P, P;, calculated in x, Q2 bins using A,, = D(A, + n4,), with .
3 ¢ 3 4 —'—l‘—

|
o
(=]
[TTT
-
-

Values of D, , 44, A, come from S. Kuhn ‘s model

. Much greater statistics than elastic _08 [ I AN I VR IRl AR AR
{5200 Te400 16600 1680017000 17200 17400 17600 17800
Run Number

Zx,QZ bins Df L'Athi (nl_ - n:—)

Pth:

z:x,QZ bins Df lAth l(nl_ + Tl:_)

Normalize DIS P, P; to elastic P, P, to avoid circular calculation!
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