
• Acquired Nov. 29- Dec. 20, 2018

• 7.5 GeV with FT-ON:
Ø run 5681-5870
Ø 10.77 mC, Pb=85%, T=+100%

• 6.5 GeV with FT-OFF:
Ø run 5874-6000
Ø 18.23 mC, Pb=85%, T=+100%

D.S. Carman                                               HSWG Meeting                                            June 3, 2021

• Understand reaction mechanism
• Probe dynamics of q-q string-

breaking
• Add insight structure of N* 

states
• Confirm new N* states “seen” in 

KY photoproduction data

Analysis work nearly done – aiming to call for Working Group review 
by August – this talk updates progress since March CLAS meeting

Carman, Joo, Mokeev, FBS 61, 29 (2020)



RG-K KY P’ Next Steps

1. Finalize single-dimensional analysis (Q2, W, cos qK*)

2. Work to advance multi-dimensional analysis

3. Quantify systematic uncertainties

4. Continue to develop complete analysis notes for review

5. Work with theorists for model curves

6. Prepare draft of paper – Phys. Rev. C target

7. Aim for review by end of summer 2021
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Plan as presented at my CLAS Collaboration presentation in March 2021

Next steps: internal RG-K review starting in mid-June and 
then finish all work to start review by the end of July



Documentation
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RG-K General Analysis Note

All associated analysis documents quite mature

Physics Paper - PRC

Event Generator Note

RG-K P’ Analysis Note



Particle Identification
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e’K+p Topologies

K+ forward, p forward K+ central, p forward

K+ forward, p central K+ central, p central
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KY Event Reconstruction
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Strategy:
• Sum 3 topologies together after elec pcorr and bin-by-bin MM(e’K+) corrections 

to put hyperons at their PDG masses separately for each topology
• Perform independent analysis by the Rome Group to extract polarization 
• Compare results for different Kp hadronic topologies
• Compare against existing CLAS data at 5.754 GeV
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Analysis Details
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3D Binning Sort

Template fit: L, S0 from MC, 
2p bck from data

Hyperon Analysis Regions1D Binning Sort

Integrate over F

MM=AL + BS + Cbck



Beam-Recoil L Transferred Polarization
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Beam-Recoil S0 Transferred Polarization
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Beam-Recoil L Transferred Polarization
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Nominal results, Rome approach, Rome cross-check of nominal results

MM(e’K+)MM(e’K+)

Rome nominal

6.535 GeV 7.546 GeV(x’,y’,z’)



Systematic Uncertainties
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• SYS1: cos qp
RF bin size 

• SYS2: fiducial cuts tight vs. loose
• SYS3: acceptance correction on vs. off
• SYS4: background function P2 vs. 2p
• SYS5: ratio vs. asymmetry approach
• SYS6: P’Y component
• SYS7: P’ from itop1, itop2, itop3
• SYS8: MM(e’K+) cuts loose vs. nom. vs. tight
• SYS9: polarization of background events
• SYS10: Nominal vs. Rome approach for P’ extraction

Categories:
1. Polarization Extraction
2. Beam-Related Factors
3. Acceptance Function
4. Background Contributions



RG-K KY P’ – The Road Ahead

1. Finish work on systematic uncertainty studies

2. Finish draft of the analysis note

3. Complete internal RG-K review of analysis note

4. Continue to work on paper

5. Work with theorists for model predictions

6. Complete work on general RG-K analysis note

7. Aim for W.G. review by August 2021
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Much more detail on RG-K KY page at:

https://clasweb.jlab.org/wiki/index.php/Run_Group_K#tab=KY_Analysis_Work
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Backup Slides



MM Spectrum Fits

Example fits use P2 background

MM(e’K+) (GeV)
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Yield fitting approach:

• Generate Monte Carlo K+L and K+S0

samples to use as fitting templates in bins 
matched to the data:
• genKYandOnePion with background 

merging

• The background can be modeled with a 
polynomial or with the background channel

• e’p+p-p - with p+ misidentified as a K+

• Fit function:
• GEMC resolution is better than data, 

so fit uses a Gaussian convolution of 
the templates to minimize c2

MM = A*[TEMPLATEL] + B*[TEMPLATES] + C*[bck]



RG-K Hyperon Yields
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NL=620k
NS=333k

NL=264k
NS=135k

DQ2 = 0.1 GeV2

DcosqK
* = 0.05

DW = 25 MeV

DQ2 = 0.1 GeV2

DcosqK
* = 0.05

DW = 25 MeV



Background Ratios
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RG-K KY Coordinate System

Rba(Q2,W,cosqK*)

F-integrated components

17



RG-K Event Selection
e’K+F e’K+C

M
M

2 (
e’

K+
Cp

F)

MM(e’K+C)

Clean-up of CD Events:
e.g. e’K+CpF

Notes: 
It is absolutely essential to 
include K+C in the analysis 
to access the kinematic 
range of relevance
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