
RG-K Spr24 Dataset
Extraction of KY Differential Cross Sections

And Separated Structure Functions

Outline:

ÅHistory ð CLAS KY electroproduction

ÅCLAS12 vs. CLAS datasets

ÅRG-K analysis details

ÅYields & differential cross sections

ÅSeparated structure functions

ÅSummary & conclusions



Pseudoscalar Meson Production Formalism

Beam spin asymmetry - BSAF õõMomentó analysis

2

36 independent response function  ᵾ   Rij
ba(Q 2,W,cos qK

c.m.)



CLAS K +L Structure Functions
E = 5.5 GeV

W: thr ð 2.6 GeV

Q 2 = 1.80, 2.60, 3.45 GeV2

D.S. Carman et al. (CLAS), PRC 87, 025204 (2013) 3



CLAS K +S0 Structure Functions
E = 5.5 GeV

W: thr ð 2.6 GeV

Q 2 = 1.80, 2.60, 3.45 GeV2

D.S. Carman et al. (CLAS), PRC 87, 025204 (2013) 4



Rosenbluth Separation

CLAS e1c data @ 2.5 & 4.0 GeV

P. Ambrozewicz et al. (CLAS), PRC 75, 045203 (2007)

The only publication of separated 
sL and sT in Hall B to date

Linear fit to d s/dW vs. e:

Åslope gives sL

Åy-intercept gives sT

5

example
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Datasets for KY Electroproduction ï CLAS

# Run Eb (GeV) Trig. (M)

1

e1c

2.567 900

2 4.056 370

3 4.247 620

4 4.462 420

5 e1-6 5.754 4500

6 e1f 5.499 5000

Publications (Cross Section):

ÅK+L, K+S0 cross sections & structure functions
Åds/dW, sU, sLT, sTT , sL, sT 

- W=1.6-2.4 GeV, Q2=0.5-2.8 GeV2 
 P. Ambrozewicz et al. (CLAS), PRC 75, 045203 (2007)

Åds/dW, sU, sLT, sTT , sLTõ
- W=1.6-2.6 GeV, Q2=1.4-3.9 GeV2

 D.S. Carman et al. (CLAS), PRC 87, 025204 (2013) 

ÅsLTõ
- W=1.6-2.1 GeV, Q2=0.65, 1.0 GeV2

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

ÅK+L sL/sT ratio
- W=1.72-1.98 GeV, Q2~0.7 GeV2 
 B.A. Raue & D.S. Carman, PRC 71, 065209 (2005)

Publications (Polarization):

ÅK+L, K+S0 beam-recoil polarization transfer
- W=1.6-2.15 GeV, Q2=0.3 ð 1.5 GeV2  

 D.S. Carman et al. (CLAS), PRL 90, 131804 (2003)

- W=1.6-2.6 GeV, Q2=0.7-5.4 GeV2 
    D.S. Carman et al. (CLAS), PRC 79, 065205 (2009)

ÅK+L recoil polarization 
 - W=1.6-2.7 GeV, ộQ2Ớ=1.9 GeV2  

   M. Gabrielyan et al. (CLAS), PRC 90, 035202 (2014)
Q2 vs. W (GeV)
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Datasets for KY Electroproduction ï CLAS12

# Run Eb (GeV) Trig. (M)

1 RG-A 
Spr18

10.6 56.0G

2 RG-A 
F18

10.6 23.7G

3 RG-A 
Spr19

10.2 12.6G

4 RG-K 
Win18

6.535 7.8G

5 7.546 7.8G

6 RG-K 
Spr24

6.394 38.3G

7 8.478 21.7G

8 RG-K 
2027

6.6 TBD

9 8.8 TBD

Publications (Polarization):

ÅK+L, K+S0 beam-recoil polarization transfer
- W=1.6-2.4 GeV, Q2=0.3 ð 4.5 GeV2  

 D.S. Carman et al. (CLAS), PRC 105, 065201 (2022)

ÅK+L, K+S0 recoil polarization 
 - W=1.6-2.4 GeV, Q2=0.3 ð 4.5 GeV2  

   D.S. Carman et al. (CLAS), PRC 112, 035206 (2025)

10.6 GeV
RG-A F18

inb

6.4 GeV
RG-K Spr24

outb

Q2 vs. W (GeV) Q2 vs. W (GeV)
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Data Analysis
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Topology Selection

eõK+
F eõK+

C

M
M
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MM(eǋK+
C)

Topology Selection:

1) eõK+
F

2) eõK+
CpF

Notes:
ÅDetection of p F for K +

C 
topology necessary to 
reduce backgrounds in CD
ÅAccount for L Ą pp- B.R. 
with weight to eõK+

cpF 
events  

9

L S0

òsimpleó yield 
extraction

L S0

MM(eǋK+
C)

MM(eǋK+
C)MM(eǋK+

F)
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Differential Cross Section Calculation

Set RC =1 for now

Set to unity

From WIN18 MC

Q tot  = 90/80 mC for 6.398/8.478 GeV

NA*0.07151 g/cm 3*5 cm/1.00794 g/mol = 1.079e23/cm 2

Within MM limits



RG-K KY Binning and Yields ï 6.4 GeV

Spr24 datasets allow fine 
binning in the relevant 
kinematic variables: 

Q2, W, cos qK
c.m., F

Nbins = 26,700 (x2 for h= ±1) 11



RG-K KY Binning and Yields ï 8.5 GeV

Spr24 datasets allow fine 
binning in the relevant 
kinematic variables: 

Q2, W, cos qK
c.m., F

Nbins = 35,100 (x2 for h= ±1) 12



Acceptance Function

13[Q 2,W,cosqK
c.m.,F]

*Use RG-K WIN18 MC

200 M events for 
both K +L, K+S0



Relative Acceptance Uncertainty

14[Q 2,W,cosqK
c.m.,F]

*Use RG-K WIN18 MC

dA/A dA/A



K+Y Differential Cross Sections

15



Sample Structure Function Fits
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Sample Helicity Asymmetry Fits
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K+L Structure Functions

Q2 [0.2:0.5] GeV 2

18

6.4 GeV

ÅHuge amount of data 
compared to CLAS 
e1f

ÅPrecision/binning at 
low Q2 comparable 
with CLAS gp data

ÅPeaks from N* ŸKY, 
interference effects, 
coupled-channel 
contributions



K+S0 Structure Functions

19

Q2 [0.2:0.5] GeV 26.4 GeV



K+L Structure Functions

20

8.5 GeV Q2 [0.4:0.8] GeV 2


