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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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« 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

nue CCQE/CC1pi+ Meeting



Number of Events

Recovered v, CCQE

Final State Particles NEUT mode
[}

0.7 1.51x10%' POT s 0.7 1.51x10%' POT

C o -

- I e i) - Il v.ccaQE
0.6 I fe-tnt 5 o6

C 1e+other g C M. cci

C LR € C v, CC other
0.5— u+other z 05 | v, CC QE

- . -

C 170 C v, CC other
04— 04—

C other C NC
0.3} 0.3
02— 02
0.1~ 0.1

O IIIIIIIII|IIII|IIII|IIII|IIII|IIII o_ IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 . 2 25 3 3.5 4 4.5 5 0 1.5 2 25 3 3.5 4 4.5 5
Reconstructed Neutrino Energy [GeV] Reconstructed Neutrino Energy [GeV]

« 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 (2 weeks ago)

At this point, | was leaning towards leaving E,..
cutat 1.5 GeV

e Some concerns from T2K-SK
- E,.. plot looks strange

- Systematics of events in that region?
* Presumably these would have been rejected for a reason
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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
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* Energy resolution actually
seems better in 1.25 GeV
<E,.<1.5GeV region
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Comments from Hiro

* Would be interesting to see how BDT
distribution compares to 110 cut from existing v,

CCQE selectionin 1.25 GeV < E,. < 1.5 GeV
region
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BDT vs. m°cutin 1.25 < E__< 1.5 GeV region

Final State Particles
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* These plots compare the BDT response (left) to the nominal 1° cut in
the 1.25 GeV - 1.5 GeV E,. region
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BDT vs. m°cutin 1.25 < E__< 1.5 GeV region

NEUT mode
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* These plots compare the BDT response (left) to the nominal 110 cut in
the 1.25 GeV - 1.5 GeV E,. region
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BDT vs. m°cutin 1.25 < E__< 1.5 GeV region

neutrino type
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* These plots compare the BDT response (left) to the nominal 1t0 cut In
the 1.25 GeV - 1.5 GeV E,. region
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BDT distribution in all E__regions
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Observations

e E... dependence in 110 rejection Is observed in 1.25
GeV — 1.5 GeV region

« Energy resolution seems to improve In this E,..
region

 Likely safer to change E,. cutto 1.25 GeV

- However, may continue working for now with 1.5 GeV
cut

- Would be straightforward to change cut in the future as
systematic studies progress
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Comments from T2K-SK (last week)

« E..cutof 1.25 GeV was originally used

because of an observed data/MC discrepancy
In the 110 cut distribution for higher E,.. regions

* Discussion evolved into a suggestion that | look
at replacing the existing v, CCQE sample with a

single BDT, rather than having two independent
samples

- Results shown on following slides
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New v_ CCQE Sample

e Trained new BDT to Cuts
" Fully Contained
select for all 1e final (evdasi:y:l ggﬁ;ﬂﬁam)
State events E._>30 MeV
Fiducial Vol
« Used E,.. cut of 1.25 (Wall > 80 cm && Towall > 170 cm)
Not 1-ri -lik
Gev tO bett_er o (rejectov“ Crg(%léI slarenple)
compare with existing 0 decay e
v, CCQE sample E_<1.25GeV
BDT cut
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v, CCQE Samples Comparison
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15.31 12.67 16.59 19.89
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E . Comparison
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« BDT seems to allow more NC 17110 events at
higher E,.., but with better signal efficiency
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Thoughts

« Still hesitant to change the sample I'm working on at this point
- Not entirely sure how much extra work it will entail

* Welcome thoughts/comments on whether it would be better to
pursue this new sample vs. just pursuing the recovered
sample

- Both in terms of the physics and in terms of my plan towards
graduation

 Plan to look at RHC as well

- T2K-SK 14c ntuples with additional fiTQun information need to be
filled
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Backup
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NEUT Mode
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Detailed Cutflow: New v_ CCOQE
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