RG-K Spr24 Dataset
Extraction of KY Differential Cross Sections
And Separated Structure Functions
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Pseudoscalar Meson Production Formalism
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Rosenbluth Separation
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Datasets for KY Electroproduction — CLAS

” Run E, (GeV) | Trig. (M) Publications (Cross Section):

1 2 567 900 « K*A, K*Z0 cross sections & structure functions
e do/dQ, 6, 6/, 617, G|, C

2 { 4.056 370 W=1.6-2.4 eg/, cLz2=5.5-2.8 GeV?

3 elc 4.247 620 P. Ambrozewicz et al. (CLAS), PRC 75, 045203 (2007)
e do/dQ, o, 67, 01T, ©

4 4.462 420 CW1.6-26 GeV, c515=1.4-3.9 GeV?

5 e1-6 5 754 4500 D.S. Carman et al. (CLAS), PRC 87, 025204 (2013)
* OoLr

6 | elf 2.499 2000 - W=1.6-21 GeV, Q?=0.65, 1.0 GeV?

. ) . . R. Nasseripour et al. (CLAS), PRC 77, 065208 (2008)
Publications (Polarization):

« K*A, K*2° beam-recoil polarization transfer :
- W=1.6-2.15 GeV, Q?=0.3 - 1.5 GeV?
D.S. Carman et al. (CLAS), PRL 90, 131804 (2003)
- W=1.6-2.6 GeV, Q?°=0.7-5.4 GeV? 3
D.S. Carman et al. (CLAS), PRC 79, 065205 (2009)

* K*A recoil polarization

- W=1.6-2.7 GeV, (Q?)=1.9 GeV? '

M. Gabrielyan et al. (CLAS), PRC 90, 035202 (2014) 2030
Q2 vs. W (GeV)

« K*A GL/GT ratio
- W=1.72-1.98 GeV, Q2~0.7 GeV?
B.A. Raue & D.S. Carman, PRC 71, 065209 (2005)
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Datasets for KY Electroproduction — CLAS12

# Run E, (GeV) | Trig. (M)

1 RG-A 10.6 56.06
Spri8

2 | RG-A 10.6 23.76

F18

3 | RG-A 10.2 12.66
Sprl9

4 | RG6K 6.535 7.86

5 | Winl8 7 546 7.86

6 RG-K 6.394 38.36

7 | Spr24 8.478 2176

Publications (Polarization):

* K*A, K*Z% beam-recoil polarization transfer
- W=1.6-2.4 GeV, Q2=0.3 - 4.5 GeV?
D.S. Carman et al. (CLAS), PRC 105, 065201 (2022)

« K*A, K*=0 recoil polarization

- W=1.6-2.4 GeV, Q?=0.3 - 45 GeV?
D.S. Carman et al. (CLAS), PRC 112, 035206 (2025)
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Data Analysis
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Topology Selection
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Differential Cross Section Calculation

do; 1 1 R;- N, - BC, 1

i T, (AQPAWAcosOLA®)  1;-Ng  (Napt/My)

: Q %74
I, : virtual photon flux factor ERilss o MEE

AQ* AW A cos 03 A® : kinematic bin volume

R; : radiative correction
N; : hyperon yield

BC; : bin centering correction

n; : acceptance and efficiency correction

A al S oE gt ililivdl Q. . = 90/80 mC for 6.398/8.478 GeV
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RG-K KY Binning and Yields — 6.4 GeV

Spr24 datasets allow fine | RG-K Spr24 6.4 GeV KA Yields

RG-K Spr24 6.4 GeV K'Y Yields
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RG-K KY Binning and Yields — 8.5 GeV

Spr24 datasets allow fine
binning in the relevant
kinematic variables:
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K*Y Differential Cross Sections

RG-K 6.398 GeV Spr24 KA Cross Sections

[ =]
g8 88
mmnmn

da/d()- (nb/sr)

0 1000 2000 3000 4000
Q1 Bin Number
T .

(SRS
8 88

sialualieg

da/d{2- (nb/st)

0 1000 2000 3000 4000
Q2 Bin Number
T T

da/d()- (nb/sr)
= b W f L
88888

0 1000 2000 3000
g 400 .QB Bin l\lTumI‘)er
< 300
T 200
= 100 g
0 1000 2000 3000
EBOD . Q4.B1n Numlber .
@ 200
S 100
=2 . H _ !
-8 ¥ = e 4 el f P, P, R i }
0 1000 ) 2000 3000
F1s0 Q5 Bin Number
£
75
S 50§
= 0 500 1000 1500 2000 2500 3000
100
@ 75
& 0%
= 25
E E Wl i ’
0 500 1000 1500 2000
= Q7 Bin Number
RZ) 75 T T
2 s0
S 25
= .
"_S‘ A ! i N _ . ' . L :
0 200 400 600 800 1000

Q8 Bin Number

da/d(2- (nb/sr)
[ -]
g2 8 8

=W A UGy
888883

da/d{2- (nb/sr)

da/d()- (nb/sr)
=) W Lh
E8E8EE

[ IR
8888

do/d(}- (nb/sr)

g8

da/dQ)- (nb/sr)
£8¢8

ke ks
[ RN EN f=] S 1Y ]]
ghg

do/dQ- (nb/sr)
(¥ =1V

do/dQ)- (nblsr)
REa8

Lh
g o
=] LLLLY LARRS RN

[
7]

da/d(2- (nb/sr)

RG-K 6.3

Spr

ections

98 GeV

24 K+ZO Cross S

2000

Iy '
2000

Q5 Bin Number

1500

=}

Q8 Bin Number



Sample Structure Function Fits

RG—K 6.398 GeV KA — Q° = 0.3 GeV?, W = 1.675 GeV RG—K 6.398 GeV KA — Q2 = 0.3 GeVA, W = 2.125 GeV
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Sample Helicity Asymmetry Fits
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RG-K KY Rosenbluth Separation

Landscape of Overlap
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Summary & Next Steps

* RG-K Spr24 cooking completed on June 7, 2026 - Huzzah!

* Recent work has focused on developing the cross section extraction code and scripts

S Claude

* A preliminary extraction of the K*A and K*=° differential cross sections has been completed for the
6.395 GeV and 8.478 GeV RG-K Spr24 datasets

« Two topologies have been combined: e'K*r and e'K*pr

* Note that the proton requirement is necessary in the e'’K*, fopology due to the overwhelming background

* From the differential cross sections, a ® moment analysis was carried out to the extract the structure

functions: oy, o1, o1t followed by a BSA analysis to extract o

* A first exploration of the landscape for Rosenbluth separations of oy info . and o+ has been
performed, but this may not be viable given the kinematics

* Most of the “heavy lifting" is still ahead of me:

> Optimize analysis cuts, determine electron/hadron momentum corrections

>

\\;

AN
’

Yield fitting o be completed - fitting code has been tuned and optimized
Radiative correction model (EXCLURAD) now being integrated into EG
Optimization/iteration of EG to match the data

Still a long way to go, but a promising start for RG-K Spr24 KY analysis ...

t ! ‘miles begins
- W with asingle
step.

-Lao Tzu

1

A journey 3[' :
a thousan

|
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