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Refresher: The Problem

For the EG6 experiment, the BSA for the coherent DVMP process

e 4He → e 4He π0 → e 4He γ γ (1)

is obtained from two different event selection methods:
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Refresher: Partitioning the Dataset
Beam spin asymmetries summary:

(800 events, BSA = -8.9±5.3%)
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Exc. Fit All 

)2 < 3.500 (GeV/c)2 (0.500 < Qφ vs RawA

(488 events, BSA = -3.3±6.8%)
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Intersection 
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MX (e4He→ eXγγ): Events Passing Kin. Fit

In searching for exactly what this large background asymmetry is,
we look to this missing mass:
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But What Does the Distribution of the Failed
Events Look Like?



MX (e4He→ eXγγ): Events Failing Kin. Fit
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MX (e4He→ eXγγ)
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Black: Passing EITHER exc. cut OR kin. fit (BSA ≈ − 8.5%)
Blue: Passing Kinematic Fit (BSA ≈ 0 %)
Red: Failing Kinematic Fit (BSA ≈ −20.0%)



Only Apply Coplanarity Cut



MX (e4He→ eXπ0)
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MX (e4He→ eXπ0)
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All Exclusivity Variables
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Removing One Cut at a Time



MX (e4He→ eXπ0)
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MX and BSA (e4He→ eXπ0)
Coplanarity
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MX and BSA (e4He→ eXπ0)
Coplanarity
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MX and BSA (e4He→ eXπ0)
Coplanarity
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MX and BSA (e4He→ eXπ0)
Coplanarity
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MX (e4He→ eXπ0)
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Black: Passing EITHER exc. cut OR kin. fit (BSA ≈ − 8.5%)
Blue: Passing Kinematic Fit (BSA ≈ 0 %)
Red: Failing Kinematic Fit (BSA ≈ −20.0%)



Moving Confidence Level Cut



Exc. Vars
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Exc. Vars
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Exc. Vars

CLC = 5%
confLevels

Entries  17063
Mean   0.01359
Std Dev    0.09272

 / ndf 2χ  64.89 / 52
p0        0.236± 2.945 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

1

10

210

310

410

confLevels
Entries  17063
Mean   0.01359
Std Dev    0.09272

 / ndf 2χ  64.89 / 52
p0        0.236± 2.945 

Confidence Levels ( 501 events, est. SNR = 1.265133, sig. pct. = 55.852480% with conf. cut @ 0.05) 

BSA = −2.3± 6.6%
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 )2 = 0.116 GeV-t  = 0.174 , x, 2  = 1.462 GeV2Q (# events : 498 )( φ vs. rawA
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Exc. Vars

CLC = 2%
confLevels
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Confidence Levels ( 568 events, est. SNR = 1.031850, sig. pct. = 50.783770% with conf. cut @ 0.02) 

BSA = −4.2± 6.2%
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 )2 = 0.117 GeV-t  = 0.175 , x, 2  = 1.469 GeV2Q (# events : 565 )( φ vs. rawA
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Exc. Vars

CLC = 1%
confLevels
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Confidence Levels ( 607 events, est. SNR = 0.923291, sig. pct. = 48.005799% with conf. cut @ 0.01) 

BSA = −2.6± 6.0%
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 )2 = 0.117 GeV-t  = 0.175 , x, 2  = 1.473 GeV2Q (# events : 604 )( φ vs. rawA
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Exc. Vars

CLC = 0.5%
confLevels
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Confidence Levels ( 640 events, est. SNR = 0.017319, sig. pct. = 1.702381% with conf. cut @ 0.01) 

BSA = −4.0± 5.8%
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 )2 = 0.117 GeV-t  = 0.175 , x, 2  = 1.475 GeV2Q (# events : 637 )( φ vs. rawA
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Exc. Vars
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Confidence Levels ( 761 events, est. SNR = 0.017398, sig. pct. = 1.710080% with conf. cut @ 0.00) 

BSA = −4.1± 5.4%
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 )2 = 0.118 GeV-t  = 0.177 , x, 2  = 1.491 GeV2Q (# events : 757 )( φ vs. rawA

# Events = 757
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MX and BSA (e4He→ eXπ0)
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Confidence Levels ( 361 events, est. SNR = 1.975519, sig. pct. = 66.392417% with conf. cut @ 0.20) 

BSA = 1.0± 7.8%
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MX and BSA (e4He→ eXπ0)

CLC = 10%
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Confidence Levels ( 437 events, est. SNR = 1.477513, sig. pct. = 59.636935% with conf. cut @ 0.10) 

BSA = −5.7± 7.0%
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 )2 = 0.117 GeV-t  = 0.175 , x, 2  = 1.461 GeV2Q (# events : 434 )( φ vs. rawA
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MX and BSA (e4He→ eXπ0)

CLC = 5%
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Confidence Levels ( 501 events, est. SNR = 1.265133, sig. pct. = 55.852480% with conf. cut @ 0.05) 

BSA = −2.3± 6.6%
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 )2 = 0.116 GeV-t  = 0.174 , x, 2  = 1.462 GeV2Q (# events : 498 )( φ vs. rawA
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MX and BSA (e4He→ eXπ0)
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Confidence Levels ( 568 events, est. SNR = 1.031850, sig. pct. = 50.783770% with conf. cut @ 0.02) 

BSA = −4.2± 6.2%
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 )2 = 0.117 GeV-t  = 0.175 , x, 2  = 1.469 GeV2Q (# events : 565 )( φ vs. rawA
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MX and BSA (e4He→ eXπ0)
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Confidence Levels ( 607 events, est. SNR = 0.923291, sig. pct. = 48.005799% with conf. cut @ 0.01) 

BSA = −2.6± 6.0%
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 )2 = 0.117 GeV-t  = 0.175 , x, 2  = 1.473 GeV2Q (# events : 604 )( φ vs. rawA
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MX and BSA (e4He→ eXπ0)
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Confidence Levels ( 640 events, est. SNR = 0.017319, sig. pct. = 1.702381% with conf. cut @ 0.01) 

BSA = −4.0± 5.8%
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 )2 = 0.117 GeV-t  = 0.175 , x, 2  = 1.475 GeV2Q (# events : 637 )( φ vs. rawA
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MX and BSA (e4He→ eXπ0)
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Confidence Levels ( 761 events, est. SNR = 0.017398, sig. pct. = 1.710080% with conf. cut @ 0.00) 

BSA = −4.1± 5.4%
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 )2 = 0.118 GeV-t  = 0.177 , x, 2  = 1.491 GeV2Q (# events : 757 )( φ vs. rawA
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