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Motivations

* Using various deeply virtual meson production (DVMP) processes, . K o zation

we can probe chiral odd GPDs Unpol(aJ;zed Longifudina{l)y Polarized Tmnsvers(:l_)y Polarized
> Chiral odd GPDs much less understood and quantified than chiral u  H 2F[.,. +E,
even counterparts probed using DVCS and similar processes 5
8L H E,
« RG-C longitudinally polarized ND; target allows us to study beam :§ I
(A; ), target (Ay;;), and double (A; ;) spin asymmetries, probing § N -
Z|T E E H,,H,

combinations of GPD contributions using five modulation terms
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chiral odd GPDs

 Nuclear target — effects of Fermi motion |
v*(+) 4- -~ V(0)

e First DV P studies from CLAS12

» Complementary to RG-C exclusive 7™ analysis now in analysis
review stage

> Simultaneous studies of RG-B exclusive 7= beam spin
asymmetry, to either complete separately or combine with RG-C

exclusive 7= beam spin asymmetry results

p(+) S. V. Goloskokov and P. p(_)

Kroll, Eur. Phys. J. C, vol.
74, p. 2725, 2014. 2



General Information on Analysis

1. RG-C

* In-bending data from existing run periods:
Su22, Fa22, Sp23

» Fa22 has flip in solenoid settings: before
(“Pre-SF”) and after (“Post-SF”) analyzed
separately

» Longitudinally polarized ND; target,
neutrons of interest to scatter off in bound
deuteron state

. Data from a collection of targets (C, CH,/

He, E'T) used to quantify effects of
nuc%ear target through packing fraction and
dilution factor

2. RG-B

* Analyzing in-bending data collected from
Sp19 run period (pass?2)

 Unpolarized LD, target

Binning Choices

1D bins in x5 and —1' for beam, target, double spin asymmetries; 2D
bins In (xB, — t’) for beam spin asymmetry as uncertainties smaller
(not handling target polarization)

g t,=t_tmin

Increased statistics of RG-B Sp19 reflected in smaller 1D bins

. 1D in Xy

» RG-B —xz € [0.085, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6)
» RG-C — x5 € [0.085,0.2,0.3,0.4, 0.5, 0.6)

. 1D in —t"

> RG-B — -+ €[0.05,0.15, 0.25, 0.35, 0.45, 0.55, 0.65, 0.75, 0.85, 0.95, 1.05, 1.15, 1.25) GeV?
» RG-C - —1' € [0.05,0.25, 0.45, 0.65, 0.85, 1.05, 1.25) GeV~

. 2D:

» RG-B/C — x5 € [0.085,0.2, 0.3, 0.4, 0.5, 0.6) and
—1" € [0.05, 025 0.45, 0.65, 0.85, 1.05, 1.25) GeV~



Two versus Three Particle Final State

 For exclusive 7™ studies, channel is ep — enz™ — analysis is done using two particle (e, £7) final state due to low
efficiency neutron detection

 Exclusive n~ studies (en — epx ), have a higher complete final state yield because of higher efficiency proton
detection — two (e, 77) or three (e, 77, p) particle final state possible to analyze

* Two particle final state still has higher statistics but higher likelihood for contamination from background, Fermi motion

* Sufficient statistics from three particle final state so currently focusing on this method!

en-en X, Q?>1.0GeV?, W>2.0GeV, 0.1 <x5<0.6,0.05< —t'<1.25 GeV? en—-epn X, Q?>1.0 GeV?, W>2.0 GeV, 0.1 <x5<0.6, 0.05=< —t'<1.25 GeV?
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Missing Mass and Momentum Cuts

With three particle final state, use bound state of protons and neutrons in deuterium |QOther cuts:

to improve missing cuts
P J - 0?>1GeV’, W> 2 GeV,

» Setting the target mass to mass of deuteron, Md ~ 1.875 GeV so missing 4 vector y < 0.8
reconstructs the observer nucleon in the deuteron bound state _
 EventBuilder PID

e |Loose vertex cuts on detected

Initial procedure:

1. Fit M)% distribution using Gaussian + polynomial, accepting missing mass range €
tobe u = 20 « QADB
2. Construct py, distribution events passing My cuts. Fit again using Gaussian + « 0.085 £ x5 < 0.6,
polynomial, and again accept missing momentum range u = 26 0.05 GeV? < — ¢/ < 1.25 GeV?
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Missing Mass and Momentum Cuts

Other cuts:

to improve missing cuts

Setting the target mass to mass of deuteron, M, ~ 1.875 GeV so missing 4 vector

With three particle final state, use bound state of protons and neutrons in deuterium

reconstructs the observer nucleon in the deuteron bound state

Initial procedure:
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0% > 1GeV?, W> 2 GeV,
y < 0.8

EventBuilder PID

Loose vertex cuts on detected
o

QADB

0.085 < xpz < 0.6,
0.05 GeV? < — 1’ < 1.25 GeV?

1. Fit M)Z( distribution using Gaussian + polynomial, accepting missing mass range to be
ux2o .
2. Construct p,, distribution events passing M3 cuts. Fit again using Gaussian + .
X X
polynomial, and again accept missing momentum range i + 20
y = 0.0761+ 0.0004 u y = 0.0817 = 0.0007
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RG-C Quantification of Nuclear Target Contributions

» Dilution factor scales results to reflect polarized components of target Dilution factor, packing

* Enters as a scaling factor in target and double spin asymmetries fraction calculations, and
methodology by Sebastian

Kuhn and Derek Holmberg,

https://clasweb.jlab.org/
wiki/images/5/52/RG-
C Dilution v3.1.1.pdf

n, — (polarized) ND; 7 — Foils

(completely
empty target)

(na —nyr) (nep — 0.757666nc — 0.005200n 3,7 — 0.237132n )
na (ncp — 0.168370nc — 0.865973n 3,7 + 0.03434n r)

DF =

naA —nmymrt
nep — 0.168370n¢c — 0.869973n 7 + 0.03434n i

 Measures of how tightly molecules are “packed” into the target cell

PF = 0.442453

e Should be uniform across processes — useful for comparison
e Can also be used to construct dilution factor, yielding a near identical result with somewhat higher uncertainty


https://clasweb.jlab.org/wiki/images/5/52/RG-C_Dilution_v3.1.1.pdf
https://clasweb.jlab.org/wiki/images/5/52/RG-C_Dilution_v3.1.1.pdf
https://clasweb.jlab.org/wiki/images/5/52/RG-C_Dilution_v3.1.1.pdf
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CH, — CD, Conversion Technique for RG-C Su22 and Fa22

 Sp23 only RG-C run period with data off entire target set for dilution factor

> Su22 & Fa22 missing data off of CD, target so manipulation required to calculate these dilution factors

Binning in xp g7 Binning in —1

i < 1.6 E
I S S S

1.3 A

1.2 -

1.1 -

1.0

Relatively consistent ratios across kinematic bins

Calculate charge-normalized
counts per kinematic bin for Sp23

CH, and CD, targets

Construct ratio (per kinematic bin)
of CH, to CD, using Sp23 data

Apply ratio to charge-normalized
counts per kinematic bin of Su22,

Fa22 CH, data

— Despite missing CD, data in two periods, we can manipulate CH,

data to still analyze full RG-C ND; dataset



RG-C Packing Fraction

In general, good agreement between run periods binned both in x; and —1" and stability of packing fraction result
across kinematics as desired

Also, good agreement between mean values of packing fractions calculated over all kinematics in three run periods:

1. Summer 2022: (Pf) = 0.4842 £ 0.0187
2. Fall 2022: (Pf) = 0.5099 + 0.0158
3. Spring 2023: (Pf) = 0.4812 = 0.0087
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RG-C Dilution Factor

Good agreement between run periods binned both in xz and —¢#" and excellent agreement between mean values of dilution factors
calculated over all kinematics in three run periods:

1. Summer 2022: (Df) = 0.4598 £ 0.0118
2. Fall 2022: (Df) = 0.4533 = 0.0080
3. Spring 2023: (Df) = 0.4540 £ 0.0082

Dilution factor for exclusive z+ is ~ 0.4 — higher dilution factor expected for these studies as we are detecting complete final state

> Results suggest we are doing a good job at selecting exclusive 7~ events from neutron in deuteron bound state
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Beam Spin Asymmetry Extraction

1 NT" =N~ « N7 corresponds to number of counts Run Period .
ALU — S e Lo with positive (negative) beam helicity RG-B Sp19 | 0.848 = 0.009*
P b NT+N « Does not require normalization because RG-C Su22 | 0.8384 & 0.0086
sing . of consistent CEBAF beam helicity RG-C Fa22 | 0.8372 £ 0.0045
Apfp) = cy+A; ;" sing  flipping RG-C Sp23 | 0.8040 + 0.0061

*Average value

RG-C Fa22 Pre-SF » Integrated kinematic space:

- 0.05 ~ 0.051

f:'é 004 00162 0.000 ;% 0045_ ¢, = 0.003 + 0.004 0.085 < Xp < 06,
. _lendf=0.616 g —0—+ _73(12;;.233;3(2005 0.0S GeV2 S - t, < 1.25 GeV2
0.03 003:— / Y’_
0.02 0.02;- o Azllr}qﬁ amplitudes relatively

N
1
S

small — result of positive and

o
IIII|IIII|IIII|IIII|IIII| III|IIII|IIII|IIII|IIII

0.01 i
0 \ /| negative asymmetries when

0,01 ~0.01F- \ / considering kinematic
_0.02 ~002f- A dependence
~0.03 -0.03- » RG-C amplitudes consistently
~0.04 -0.04E" > ]o larger than RG-B —
_0050 — 'Il - 2' 11 3I L1 1 | 4|. L1 é e é L _0.050_1 11 -|| I R é [ :|3 L1 1 4|. [ é R é | may be handled ir]. Struc:ture

¢ (rad) ¢(rad)  function result by including

depolarization factor 11



Azig}gb for 1D xz and 1D —¢' Binning

« Agreement between RG-B and RG-C improves with binning — seems to be the worst at high x5. RG-C internal run periods in
general have good agreement

« For binning in xp, ALSilI}¢ IS low/possibly negative small xp but increases proportionally with xp

. Interesting dependence here in —¢’, where ALSi(I}¢ is smallest and dipping negative at mid range in —t, —¢' ~ 0.7 GeV?, while
lower and higher regions in —t’ are have larger, positive Azlg}qb
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Binning in 2D unlocks negative
A21;¢ fit regions more clearly

— in particular at low x5 and

high —¢'

Agreement between RG-C and
RG-B mostly still good, worst

at high xp

Some fits do not converge —
merging RG-C run periods and
possibly reducing number of

bins may help with this
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Target Spin Asymmetry Extraction

. n¥ corresponds to normalized number of counts with
positive (negative) target polarization

A

1 nt

—n

Y Df Prnt + Pin-

Ayr(@) = co+ASNsing + AP sin 2¢)

Ay ()

1

0.8

0.6

0.4

0.2

%

RG-C Fa22 Pre-SF

X2/ndf = 0.236

=-0.004 = 0.032
=-0.058 = 0.043
S = 0.049 = 0.045

I
—r

* Normalization to ensures number of counts is
consistent between target polarization states;
otherwise there will be a constant offset from zero in
fitting (sine modulations should remain the same)

» Normalizing to number of counts integrated across ¢

in a given kinematic bin: n™(¢) = Ni(¢)/z N*(¢)
¢

Run Period P P

RG-C Su22 0.215+0.024 | 0.179 £ 0.024
RG-C Fa22 Pre-SF | 0.275 1+ 0.024 | 0.239 + 0.024
RG-C Fa22 Post-SF | 0.215 4+ 0.036 | 0.299 £ 0.048
RG-C Sp23 0.236 = 0.025 | 0.223 &= 0.037

Target polarization determined by elastic
analysis done by Noéemie Pilleux, htips://

clasweb.jlab.org/wiki/index.php/
File:RGC meeting March3.pdf

14



https://clasweb.jlab.org/wiki/index.php/File:RGC_meeting_March3.pdf
https://clasweb.jlab.org/wiki/index.php/File:RGC_meeting_March3.pdf
https://clasweb.jlab.org/wiki/index.php/File:RGC_meeting_March3.pdf
https://clasweb.jlab.org/wiki/index.php/File:RGC_meeting_March3.pdf

A;}£¢ for 1D xz and 1D —1' Binning

 Now seeing good agreement between run periods for one dimensional binning

e Large uncertainties currently makes results difficult to fully interpret, but due to the good agreement results may be more clear after combining
run periods

. One notable result from the RG-C 7™ studies is the negative Asm¢ result at low xp, which agrees with low statistics observation from HERMES
of large negative Asmd’ in exclusive region for z* (and for 7~ W|th possible p contamination)

« Conversion from Als}z“p to structure function divides amplitude by factor of ~ 1.8 — we observe (with large uncertainty) a seemingly similarly

negative A;}Eqb from exclusive 7~ at low xp

1 |
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Alsjlllj “? for 1D Xpand 1D —1' Binning

Also now seeing good agreement between run periods for one dimensional binning

Large uncertainties currently makes results difficult to fully interpret, but due to the good agreement results may be more
clear after combining run periods — currently nearly all the bins are consistent with zero within uncertainty for all run periods

Unlike 7 A;}Ii‘ 2¢ , It does not appear that the 7~ A;}E ’? has large negative amplitude anywhere in (one-dimensional) phase
space — possibly slightly negative at large x5 and low —¢’

Binning in xp
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AUL —

1

Ap(@)=A7" P 4 Azz”b COS ¢

AL(9)

1

0.8

0.6

0.4

0.2

RG-C Fa22 Pre-SF

LA A AR RN IR A R A

|

ntt—n"4+n " —n""
P,Df P-(ntt*4+n—*)+ Pf(n=— 4+ nt-)

—— ¢,=0.062 = 0.051

¢, = -0.003 = 0.034

»2Indf = 0.816

Double Spin Asymmetry Extraction

4+
. nTE 5 pl

, corresponding to normalized number

of counts with positive (negative) beam polarization

b and positive (negative) target polarization ¢

. Normalization very important as Azzs 9 term
contains physics (not just a constant offset)

 Normalizing to number of counts integrated across
@ in a given kinematic bin:

n"(¢) = N*(p)/ ) NP (¢h)
¢

|
e

Run Period Py,

RG-C Su22 | 0.8384 + 0.0086

RG-C Fa22 | 0.8372 £ 0.0045

RG-C Sp23 | 0.8040 £ 0.0061
Run Period P P
RG-C Su22 0.2154+0.024 | 0.179 £ 0.024
RG-C Fa22 Pre-SF | 0.275 £ 0.024 | 0.239 £ 0.024
RG-C Fa22 Post-SF | 0.215 £+ 0.036 | 0.299 + 0.048
RG-C Sp23 0.236 = 0.025 | 0.223 £ 0.037
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cos0¢

A" Y for 1D x and 1D —¢’ Binning

Binning in x5 g, Binning in —1’
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Again, A 0% results are consistent between run periods and fairly stable as a
function of xz and —¢' (within very large uncertainty) — similar to 7™ Azzs 0¢

Possibly larger Azzs 99 in smallest Xp bin, in which case 7~ and 7™ Azzs 9% would
behave inversely as a function of xj

Results appear to be much smaller than 7™ Azzs 9 in general

RG-C n* F%"/F;, 0.1 < x5 < 0.25
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Azz“ﬁ for 1D x5 and 1D —¢' Binning

cosd
LL

FfrrryprrrfrrryprrrprrTprTrpTod

cosd
LL

Binning in Xz

0.8
0.6

0.4

0.2
Ay

<t
——
——
——
— e
.
o
T T T[T T T TI T[T T[T [TTT[TT]
.—.—._'
M
_-’—L<—

I

FE™ IFuy

-Cat FE%"[Fy, 0.1 < xp < 0.25
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Again, Azz“ﬁ results are consistent between run periods within at times very large

uncertainty

As a function of xp, A£2s¢ appears to be mostly stable

Afzs¢ trends increasingly negative as a function of —¢' — similar behaviour to 7™ Azzsq’b

1.2
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B $
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Depolarization Factors

. From Azilr}¢, Als}zl¢, Alsjllrj 29 Azzs 0 and Azzs¢, extract structure function ratios using depolarization

depolarization factor

factors (typical for comparison with theory):
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E_O ¢ ¢ ¢
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20



Conclusions and Next Steps

v Studying exclusive 7~ data from RG-B and RG-C — beam spin asymmetry results from RG-B are
interesting as both and independent measurement and as a cross check to RG-C results

v Refined cuts to better select exclusive 7~ events interacting with neutrons bound in deuterons for ND;
(LD,) target

v Beam spin asymmetries extracted binned up to 2D in (xB, — t’), with overall good agreement in kinematic
bins between RG-C run periods and RG-B

/

v’ Extraction of target spin asymmetry and double spin asymmetry for RG-C run periods in 1D for xz and —1¢
— great agreement between run periods with large uncertainty bars

» (@Given good agreement between RG-C run periods, interested to see improvements on statistical
uncertainty after combining run periods, hopefully more interpretable results

« Systematic studies similar to those performed on RG-C DVz P analysis needed (currently quality, PID
cuts, etc. are quite minimal)

Thank you, questions?
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Full Kinematic Definition of —¢’

'=1— L

01 —xp)(1 =V 1 +€*) + ¢

AM?x2] 0?
dxp(1 — xp) + €2 5Q

min

e* = 4M*x;/ Q*
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Fall 2022 Yields
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Spring 2023 Yields
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Alternate calculations for —r - — ¢’

Counts

Counts

2
— pﬂ) distributions for RG-C Fa22, on ND; (nuclear target with heightened Fermi motion)

0.10 < x5 < 0.25

200
175 -
150 -
125
100 1

75 -

50 -

25 -

p=0.0145+0.0100,
— 0=-0.0814+0.0094,
-0.10 < At < 0.04 GeV?

I At:(pn_p;)z_(q_pn)z

0 T
-0.5

0.0 0.5 1.0
At (GeV?)

0.35<x5<0.45

700 -

600 -

500 -

300 -

200 1

100

u=0.0677x0.0069,
—— 0=0.0965+0.0046,
-0.10 < At < 0.08 GeV?

[ ) At=(pn—P;)2—(q-pn)2
)

N

v

20.5

0.0 0.5 1.0
At (GeV?)

0.25<x5<0.35

p=0.0373+0.0061,
500 - — 0=0.0873+0.0049,
-0.10 < At < 0.06 GeV?
I At = (pn_p;;)z_(q_pn)z
400
b
€ 300 %
(@)
O
200 %
100 1
0 * & Mi' ' .
-0.5 0.0 0.5 1.0
At (GeV?)
0.45 < x5 < 0.60
3501 y=0.0948+0.0129,
— 0=0.1152+0.0083,
300 - -0.10 < At < 0.10 GeV?
§ At=(p,—p;,)’ —(q—pn)?
250 -
wn
© 200 -
-]
(@]
O 1504
100 1
N > .
0 v T T : *1
-0.5 0.0 0.5 1.0
At (GeV?)

— How we use kinematics accessible with three
particle final state to constrain Fermi motion?

width of distributions

<+— enhanced by Fermi
motion, these are
likely events occurring
off nitrogen
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Cone angle cut

RG-B, Spring 2019 * Measuring difference between detected and

h_dTh_3 reconstructed (using 7~ and e™) proton &
Entries 88096

Mean 0.05498
Std Dev  0.1086  When calculating proton 4-vector, we assume no Fermi

motion

10000

8000

* Discrepancy provides insight on Fermi motion
contributions

6000

 (Can use RG-B as baseline for expected distribution from

4000 deuterons (unpolarized LD, target)

RG-B Sp19
u = 0.05496

2000

c = 0.1086

Olllllll lIlIIIIIIlI I|l|||l|l|

-06 -04 -02 0 0.2 0.4 0.6 0.8 1 1.2
AB, (rad)

— RG-B data helps us define a cone angle cut to
select events off of deuterons for RG-C (RG-B u = o)
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Alternate calculations for —r - — ¢’

500 0.10 < x5 <0.25 0.25 <x5<0.35
_ 1=0.01450.0100, _ 1=0.0373£0.0061,
175 - 0 =-0.0814+0.0094 500 - 0 =0.0873+0.0049
1=0.0101+0.0107, 1 =0.0345+0.0065, .
150 - ~ 0=0.0754%0.0102 T 0=0.0799+0.0051 Constra”'"ng AH Narrows Al‘
§ At w/out A8, cut 400 - % § At, w/out AB, cut p
125 B At, w/ A8, cut W At, w/ A8, cut . . . . " e
£ ” £ 300 § " distribution, removing events identified
-] 7 -]
@] (@) " . . " .
° 75 © si‘s as being nuclear in origin due to high
0. - Fermi motion
25 - = -
ol L 3 . | ; | I I ) | . l* + |
-0.5 0.0 0.5 1.0 -0.5 0.0 0.5 1.0
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0.45 < x5 < 0.60
700 1 _ p=0.0677+0.0069, 350 - _ 4=0.0948+0.0129,
0 =0.0965+0.0046 0=0.1152+0.0083
600 1 __ u=0.0641+0.0076, 300 _ u=0.0890£0.0122,
0=0.0931%0.0052 0=0.1070+0.0079 .
500 - 4 At w/out A, cut 250 - ‘ & At, w/out AB,, cut WIthOUt Ag CUt
" B At, w/ AB, cut " ;,.5"‘"’* 1 B At, w/ AB, cut p
£ 400 £ 500 , ;
-] -
@) @]
O 300 L 150
200 1 100 1
100 1 50 -
. 0+ . . —
-0.5 : 1.0 -0.5 0.0 0.5 1.0
At (GeV?) At (GeV?)

with AHP cut
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Counts

Counts

Alternate calculations for —r - — ¢’

Still not as narrow as RG-B Af distributions!

RG-C Fa22, on ND;

0.10 < x5 < 0.25

0.25<x5<0.35

200
u=0.0145+0.0100, u=0.0373+0.0061,
175 - — 0=-0.0814+0.0094 500 - ~— 0=0.0873+0.0049
§=0.0101+0.0107, {1 = 0.0345+0.0065,
150 4 ~ 0=0.0754+0.0102 — 0=0.0799+0.0051
§ At w/out A6, cut 400 1 § At wjout AB, cut
125 1 B At, w/ A8, cut " B At, w/ A6, cut
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100 € 300- g
o
Q
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600 1 = 0.0641+0.0076, 300 - = 0.0890+0.0122,
0=0.0931+0.0052 ~ 0=0.1070+0.0079
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S
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300 1 © 150+
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RG-B Sp19, on LD,

0.10 < xg<0.25

600
u =0.0046+0.0016,
—— 0=0.0466+0.0013,
500 - -0.10 < At < 0.04 GeV?
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— Aﬁp cuts removes some Fermi motion effects, but not all (other effects as well)
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Summer 2022 At

Summer 2022, 0.05 < —t< 1.25 GeV?
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Fall 2022 Ar

Fall 2022, 0.05 < —t < 1.25 GeV? Fall 2022, 0.05 < —t < 1.25 GeV?
500 0.10<x<0.25 0.25<x5<0.35 500 0.10 < x5 <0.25 0.25<x5<0.35
u=0.0145+0.0100, u=0.0373+0.0061, u=0.0145+0.0100, p=0.0373+0.0061,
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Spring 2023 At

Spring 2023, 0.05 < —t < 1.25 GeV? Summer 2022, 0.05 < —t < 1.25 GeV?
0.10<x<0.25 0.25<x5<0.35 0.10 < x5 <0.25 0.25<x5<0.35
u=0.0083+0.0105, u=0.0168+0.0051, u=0.0058+0.0141, p = 0.0057+0.0035,
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Alternate calculations for —r - — ¢’

Without A8, Cut With A8, Cut
] ® RG-CSu22 0101 @® RG-CSu22
D|reC't 0.10 1 RG-C Fa22 RG-C Fa22
] A RG-C Sp23 A RG-C Sp23
0osl M RG-BSpl9 T 0081 W RG-B Sp19 .
Scs)ir:\]p?i?ss ct)g p A p I — 11: resolution of “reconstructed”
G augsi an: O I i, o { l t; relatively consistent (using
' X same CLAS12 detectors)

ol ] ;

0.02 - == I
b o
0.00 A 0.00 A
0.1 ofz 0:3 O:4 015 0.6 0.1 0t2 023 014 OjS 0.6
XB XB
B RG-B Spl9 - B RG-B Spl9
1§ Rrec sEzz T 0111 § RG-C 5522 1
0.11 4 RG-C Fa22 I RG-C Fa22 ®
A RG-CSp23 0101 A RG-CSp23 I T ] .
x L — 0. Fermi motion; clear
oo | 8 ¢ | differences between RG-B and
Y] - : R - RG-C, even with A0, cut
007 - 1 . 0.07 A 1 &
0.06 - = n 0.06 - L =
0.05 - - & 0.051 . =
0.1 012 0t3 014 0?5 0.6 0.1 0t2 0j3 0i4 OTS 0.6
XB XB
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Alternate dilution factor calculation techniques

0.10 = x5 <0.25 0.25=x5<0.35
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Packing fraction studies

Also useful to extract packing fraction of each run period epoch to measure consistency,
shown here without M)% cuts for larger sample size

WlEooch 6 | i CE

m
: : g e { | z
E N LS LN R ” : EEE . }
; s floF
et
‘ | i !
v i i

Individual epoch, Pf(xz) Averages across all epochs in run-period

— Still a work In progress to get perfect agreement in epoch packing
fraction results across run group, but in general consistent to order of ~5%
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Comparing exclusive 71 BSAs from RG-A and RG-C

Exclusive nm* comparison: RGA vs RGC
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Figure 70: Comparison of the in(r}¢ /Fyy structure function ratio for measurements off the liquid
hydrogen target in RGA and the solid ammonia target in RGC for all 24 kinematic bins measured

in this analysis. The mean residual of the RGC result with respect to RGA is -0.001 and the mean
absolute value of the pulls are 1.074.
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HERMES Comparison

Phys.Lett.B 562 (2003) 182-192 [hep-ex/0212039]

.
| « The low statistics measurement from HERMES 0.4 - 93—“”5 X
shows a large negative asymmetry in the exclusive [ : i’ T
region. 031 o4 20
CLAS(12) BSA measurements had shown positive g5 |
asymmetry. o
Traditionally BSA ~ TSA. '5&5'0-1 1 5 ‘:’
of Mo me w® w0 wt o0
i A
« Similarly, measurements for exclusive n* 01 | /
and n- were shown to have the same sign. - __// . T
- - same sign for n* and 7" (p?) D
ep—)ewn T
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- m L
0.4 — ] : é 20
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2 _ 5 g0 | +
2 ol < : - -
< 0 _.‘ .A‘ .‘. A’ ¢
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Phys.Lett.B 535 (2002) 85-92 [hep-ex/0112022] 4 ¢ L 0.2 04 ‘ 0.6 0.8
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II 11/20/25 4

Slide from T. Hayward, https://indico.jlab.org/event/990/contributions/17920/
attachments/13540/21860/Hayward exclusive meson RGC.pdf
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ructure Function Predictions from Peter
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