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ν
e
 CC1π+ Hybrid Sample

● Step 1 (atm ν e-like extraction): – DONE
– Generate list of 1-ring e-like events from atm data and from MC

– Equalize MC to data

– Extract e-like events from zbs files (data and MC)

● Step 2 (T2K eπ+ extraction): – DONE
– Extract all eπ+ events from T2K MC and save kinematics to text file

● Step 3 (matching e’s): – DONE
– Match e from T2K MC eπ+ events with single ring e-like events from atm data/MC

● Rotates T2K MC eπ+ events to line up the e with the e-like atm events

● Step 4 (merge e and π+): – DONE
– Generate MC π+ ring with same kinematics as π+ from matched T2K events

– Merge atm e (data/MC) with MC π+ to create hybrid events

● Step 5 (apfit, fiTQun):
– Run apfit on hybrid .zbs files and run fillnt to get .hbk/.root files – DONE

– Run fiTQun on hybrid .apfit.zbs files and run fillnt to get .hbk/.root files – DONE

ν
e
 CC1π+ sample construction 

is complete!
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Validation: Event Displays

● Look at event displays of single e event, single 
π+ event, and merged event
– Do this for data and MC samples

– Look at both charge and timing
● Timing has yet to be studied

● Question: command line option to run 
superscan with timing instead of charge?
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Data Sample
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Data 
Sample

Not sure where π+ is...
Too close to wall?
p

π
 = 362.1 MeV/c

e π+

merged
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Data 
Sample

π+→π0→γγ

e π+

merged
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Data 
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MC Sample
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MC 
Sample

e π+

merged

0

Not sure where π+ is...
Too close to wall?
p

π
 = 217.7 MeV/c
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MC 
Sample

e π+

merged

50

π+→π+p
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MC 
Sample

e π+

merged

77

π+→π0→γγ
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Future Work

● Event displays of timing
● Run BDT-based event selection on hybrid 

sample
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Backup
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Kinematics of matched events

True e- momentum True π+ momentum True cos(θ
eπ

)

MC/data should be perfectly matched (by construction)
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Matched e Momentum Difference

Electron

(p
atm e

 – ptrue
T2K MC e

) / ptrue
T2K MC e
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Rotation
Data Sample: cos(θ

eπ
) MC Sample: cos(θ

eπ
)

Rotated/original should be perfectly matched (by construction)
Data sample and MC sample should have same distribution (by construction)
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