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Something wrong in code?
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Use NEWORK?

Or loop through VCWORK?
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Testing some cuts

● Tried out a set of cuts based on looking at 
histograms (FHC, NH, dcp=0)

2Repi

FCFV

2 rings

epi-like

0 decay e

p_e > 100MeV

|p_e-p_pi| < 800MeV

2Repi1de

FCFV

2 rings

epi-like

1 decay e

p_e > 100MeV

|p_e-p_pi| < 800MeV

d2se < 200cm

FCFV: evclass==1 && evis>30. && nhitac<16 && fqwall_2r>100.
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p_e > 100 MeV
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|p_e-p_pi| < 800MeV
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d2se < 200 cm
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Sample cut numu/nu
mub CC

intrinsic 
nue/nue
b CC

osc 
nue/nue
b CC

numu/nu
mub NC

intrinsic 
nue/nue
b NC

Signal Bkgd Purity FOM

2Repi FCFV 414.82 27.42 42.45 168.32 4.77 42.45 615.33 0.06 1.66

2 rings 66.04 5.10 4.99 83.02 2.11 4.99 156.26 0.03 0.39

epi-like 6.74 2.28 2.34 5.19 0.19 2.34 14.40 0.14 0.57

0 decay e 1.48 1.00 0.88 3.17 0.11 0.88 5.76 0.13 0.34

p_e>100MeV 1.43 0.99 0.81 2.50 0.08 0.81 4.99 0.14 0.34

|p_e-p_pi|
<800MeV

0.70 0.54 0.75 2.03 0.06 0.75 3.34 0.18 0.37

2Repi1de FCFV 414.82 27.42 42.45 168.32 4.77 42.45 615.33 0.06 1.66

2 rings 66.04 5.10 4.99 83.02 2.11 4.99 156.26 0.03 0.39

epi-like 6.74 2.28 2.34 5.19 0.19 2.34 14.40 0.14 0.57

1 decay e 3.35 1.14 1.43 1.63 0.06 1.43 6.18 0.19 0.52

p_e>100MeV 3.24 1.12 1.33 0.93 0.04 1.33 5.33 0.20 0.51

|p_e-p_pi|
<800MeV

1.85 0.68 1.28 0.66 0.03 1.28 3.22 0.28 0.60

d2se<200cm 1.06 0.65 1.26 0.60 0.03 1.26 2.33 0.35 0.66

signal = oscillated nue/nueb CC
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Sample cut nue CC1pi nue CCQE nue CCother numu CC1pi numu CCQE numu CCother

2Repi FCFV 19.07 32.69 18.11 93.86 126.25 194.71

2 rings 5.03 2.19 2.88 29.36 10.50 26.18

epi-like 3.33 0.56 0.74 0.94 0.14 5.66

0 decay e 1.09 0.49 0.30 0.11 0.07 1.29

p_e>100MeV 1.02 0.49 0.29 0.10 0.04 1.29

|p_e-p_pi|<800MeV 0.75 0.37 0.18 0.09 0.04 0.56

2Repi1de FCFV 19.07 32.69 18.11 93.86 126.25 194.71

2 rings 5.03 2.19 2.88 29.36 10.50 26.18

epi-like 3.33 0.56 0.74 0.94 0.14 5.66

1 decay e 2.19 0.06 0.31 0.49 0.05 2.81

p_e>100MeV 2.08 0.06 0.31 0.41 0.05 2.79

|p_e-p_pi|<800MeV 1.74 0.04 0.18 0.37 0.04 1.44

d2se<200cm 1.70 0.03 0.17 0.27 0.03 0.77

Sample cut nue NC 
1pi+

nue NC 
1pi-

nue NC 
1pi0

nue NC Npi nue NC 0pi numu NC 
1pi+

numu NC 
1pi-

numu NC 
1pi0

numu NC 
Npi

numu NC 
0pi

2Repi FCFV 0.61 0.49 1.34 0.83 1.51 18.96 14.91 50.38 26.47 57.60

2 rings 0.17 0.14 0.83 0.15 0.81 5.02 3.79 34.72 4.25 35.23

epi-like 0.04 0.03 0.03 0.03 0.05 0.96 0.74 1.22 1.04 1.23

0 decay e 0.02 0.02 0.03 0.01 0.03 0.37 0.48 1.08 0.44 0.80

p_e>100MeV 0.01 0.01 0.03 0.01 0.01 0.22 0.29 1.08 0.42 0.48

|p_e-p_pi|<800MeV 0.01 0.01 0.03 0.01 0.01 0.16 0.23 0.97 0.23 0.44

2Repi1de FCFV 0.61 0.49 1.34 0.83 1.51 18.96 14.91 50.38 26.47 57.60

2 rings 0.17 0.14 0.83 0.15 0.81 5.02 3.79 34.72 4.25 35.23

epi-like 0.04 0.03 0.03 0.03 0.05 0.96 0.74 1.22 1.04 1.23

1 decay e 0.02 0.01 0.00 0.02 0.02 0.50 0.19 0.13 0.44 0.37

p_e>100MeV 0.01 0.00 0.00 0.01 0.01 0.18 0.12 0.13 0.36 0.14

|p_e-p_pi|<800MeV 0.01 0.00 0.00 0.01 0.01 0.13 0.08 0.09 0.24 0.12

d2se<200cm 0.01 0.00 0.00 0.01 0.01 0.12 0.07 0.08 0.22 0.11

Signal Background Purity FOM

19.07 638.71 0.03 0.74

5.03 156.23 0.03 0.40

3.33 13.41 0.20 0.81

1.09 5.55 0.16 0.42

1.02 4.78 0.18 0.42

0.75 3.34 0.18 0.37

19.07 638.71 0.03 0.74

5.03 156.23 0.03 0.40

3.33 13.41 0.20 0.81

2.19 5.42 0.29 0.79

2.08 4.57 0.31 0.81

1.74 2.76 0.39 0.82

1.70 1.89 0.47 0.90

signal = nue CC1pi
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Thoughts

● p_e > 100 MeV cut effective?
● Still some concerns about FOM in context of “wall”
● In 2Repi sample, p_e-p_pi cut good for “oscillated nue CC purity”, but not for 

“nue CC1pi purity”
● |p_e-p_pi| < 800 MeV likely too harsh of a cut

– optimization will come later

● What is a better definition of “signal”?
– oscillated nue CC or nue CC1pi? Perhaps oscillated nue CC1pi?

● 2Repi sample more of a concern
– Main backgrounds: NC 1pi0 and numu CCnQE

● Potential improvements to 2Repi sample using inv. mass
– See next slide
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