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Fiducial Volume Cuts

* No objections raised to FV cuts — now finalised
 Recovered v, CCQE

- wall >80 cm -
same as existing v, CCQE sample

- towall > 170 cm
e 2-ring v, CC1m+

- wall >50 cm ———» same as 1-ring v_ CC1m* sample

- towall, > 150 cm

- towall, > 150 cm

« Updated cut flow event breakdowns with these FV cuts can be
found in backup slides
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Number of Events

Recovered v CCQE: DWall > 80 cm
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Recovered v, CCQE (no FV cut): Energy Residual vs. DWall

Mean * 16 of Energy Residual

19-10-10 s e TN 3

fiTQun 1-ring DWall [m]



Number of Events

Recovered v, CCQE: ToWall > 170 cm

Recovered v, CCQE: "BDT" cut (no FV, 0 decay e)
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Recovered v, CCQE (no FV cut): Energy Residual vs. ToWall

Mean = 1o of Energy Residual
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Number of Events

2-ring v_ CC1mt*: DWall > 50 cm

2-Ring v, CClznt* Sample

2-Ring v, CCln*: "BDT" cut (no FV, 1 decay e)
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2-Ring v, CCInt* (no FV cut): Energy Residual vs. DWall
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2-ring v_ CC1m": ToWwall e > 150 cm
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Number of Events

2-ring v_ CC1m": ToWwall it* > 150 cm

2-Ring v, CClx*: "BDT" cut (no FV, 1 decay e)

2-Ring v, CCln* (no FV cut): Energy Residual vs. ToWall 7+

fiTQun ToWall ©t* [m]
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EreC Cut

 Investigated potential of changing E,.. cut from
1.5 GeVto 1.25 GeV

- to be consistent with existing samples

« See how many oscillated v, CC events would
be lost if making this change
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Number of Events

Recovered v, CCQE
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« E,. distribution of final sample is
shown

- with E,.. < 1.5 GeV

« Arrow indicates cut at E,.. < 1.25
GeV

 Although purity is better with more
aggressive cut, FOM is reduced
due to large efficiency loss

E . cut comparison

1.5GeV 1.25GeV

osc.v, CC 4,133 3.311
other 5.723 3.920
purity 0.419 0.458
FOM 1.317 1.231
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Number of Events

Recovered v, CCQE

Final State Particles NEUT mode
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« E. distribution of final sample by final state particles (left) and NEUT mode
(right)
« Arrows indicate cut at E... < 1.25 GeV
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Comments from T2K-SK

« Some concerns regarding recovered v, CCQE
sample

- E,.. plot looks strange

- Systematics of events in that region?
* Presumably these would have been rejected for a reason
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Number of Events

Recovered v. CCQE

1° rejection efficiency vs. E__
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« Rejection efficiency drops off in 1.25 GeV < E,.. < 1.5 GeV region
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Mean * 1o of Energy Residual

Recovered v, CCQE

energy residual vs. E___

E
rec

Recovered v, CCQE: Energy Residual vs.
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* Energy resolution actually
seems better in 1.25 GeV
<E,.<1.5GeV region
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Number of Events

2-ring v, CC1m*

« E,. distribution of final sample

045 50102 POT IS shown
0.4;— .osc v /v, CC — with Erec <1.5GeV
035E- Ml intvv. cc « Arrow indicates cut at E,, <
0.3;— ViV, CC 1.25 GeV
0-25; W « More aggressive E,.. cut may
02 benefit selection
0.15;—
o1 E . cut comparison
0.05—
= | | | | | | 1.5GeV 1.25GeV
G N
0 ? 2'SF{ecor:133tructe:i1.5Neutrirl'nlo Ene?é? [Gev? OSC. Ve CC 2635 2426
N other 2.643 2.026
FOM = NG C(;V ) purity 0.499 0.545
+
oscv,CC other FOM 1.147 1.150
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Number of Events

2-ring v, CC1m*

Final State Particles NEUT mode
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« E. distribution of final sample by final state particles (left) and NEUT mode
(right)
« Arrows indicate cut at E... < 1.25 GeV
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E . Cut Summary

« Recovered v. CCQE

- Lowering E,.. cut from 1.5 GeV to 1.25 GeV improves purity of oscillated v, CC
events, but with significant efficiency loss

 FOM decreases significantly
- However, some concerns from T2K-SK suggest that 1.25 GeV may be preferred

e 2-ring vV, CC111*

- Lowering E,.. cut from 1.5 GeV to 1.25 GeV improves purity with a small
efficiency loss

 FOM is approximately unchanged
» Conclusion:

- Do not change E,. cut for 2-ring v, CC1l1+ sample

— Still unsure what to do with recovered v, CCQE sample
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Backup
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Detailed Cutflow: Recovered v. CCOQE

NEUT Mode
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v v, CC other
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Detailed Cutflow: 2-ring v_ CC1mt"

NEUT Mode

1.51x10* POT v v, CC QE v lv, CC 1mt*

All 74.53 36.95

OD Hits < 16 67.90 32.69

E,.. > 30 MeV 67.67 32.54

Fiducial Volume 61.18 29.32

Not 1Relp 16.69 17.37

0 decay e 0.57 8.94

E. . <15GeV 0.14 5.11

BDT cut 0.04 3.32

Final State
1.51x10% POT le le+1tt* le+other
All 89.05 17.68 32.36
OD Hits < 16 81.26 16.24 28.18
E,. >30MeV 80.90 16.19 28.16
Fiducial Volume 73.12 14.50 25.79
Not 1Re/p 18.77 10.19 25.34
0 decay e 1.66 6.98 6.93
E. . <15GeV 0.53 4.45 1.46
BDT cut 0.22 3.08 0.21
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