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SELECTION CRITERIA

[Forward]

Using the two selection:
) e ]
1. Event quality data,
2. > Otracks, -
3. Sort TPC tracks, Bl S | SRR f P
4. Quality and Fiducial cut, AV -
S oL ——
6. Muon PID cut,
7. Pion PID cut,

CCOx (FWD, BWD,
HAFWD and HABWD)

CC1x (FWD, BWD, HAFWD and HABWD) CCOther (FWD, BWD, HAFWD

and HABWD)

Reject events with:

Reject events with: Select events with either:

i m 7 inTPCs, i
[ ] wi in TPCs, O & TPCs, m > le '|n TPCs,
O &= WG Select events with either: 0 2 @=mFes,
m ME FGD, m > 1(x" + ME)in TPCs,

m (7 + ME)in TPCs = 1
m ME= 0and 7 (inTPC + inFGD) = 1.

m 7 FGD,




SOFTWARE AND SAMPLES

1. nd280Highland2 v2r27 | will be looking only FWD for
2. Production 6B now!!!

And only the 1/54 of the total
data.

Run No. files
runéb_mag_neut.root air (2,3 and 4) + water (2 and 4)
runéb_data.root from 00004000 to 00009999

Table 1: Runs used for test.




MUON KINEMATICS
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Figure 1 Muon momentum distribution according topology (top left) and particle (top right) level. Muon cosine of
theta distribution for the CC17* according topology (bottom left) and particle (bottom right) level. For CC1 ™.




MUON KINEMATICS
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Figure 2 Muon momentum vs muon cosine of theta, for reconstructed variables (left) and true variables (right).
For CC1m ™.
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MUON KINEMATICS
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Figure 3: correlation between reconstructed and true muon momentum (left) and reconstructed and true muon
cosine of muon theta (right). For CC17+.




MUON KINEMATICS
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Flgure 4: Difference between reconstructed and true muon momentum (top left), difference between reconstructed
and true muon momentum vs. true muon momentum (top right), difference between reconstructed and true muon cosine
of theta (bottom left), difference between reconstructed and true muon cosine of theta vs. true muon cosine of theta
(bottom right). For CC17 ™.




PION KINEMATICS
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Figure 5: Pion momentum distribution according topology (top left) and particle (top right) level. Pion cosine of
theta distribution for the CC17* according topology (bottom left) and particle (bottom right) level. For CC1 ™.




PION KINEMATICS
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Figure 6 Pion momentum vs pion cosine of theta, for reconstructed variables (left) and true variables (right). For
CCin™.




PION KINEMATICS
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Figure 7: correlation between reconstructed and true pion momentum (left) and reconstructed and true pion
cosine of muon theta (right). For CC17+.




PION KINEMATICS
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Figure 8: Difference between reconstructed and true pion momentum (top left), difference between reconstructed
and true pion momentum vs. true muon momentum (top right), difference between reconstructed and true pion cosine of

theta (bottom left), difference between reconstructed and true pion cosine of theta vs. true muon cosine of theta (bottom

right). For CC1z ™.




MUON VS. PION KINEMATICS
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Figure 9: Relationship between muon and pion momentum (left) and muon and pion cosine of theta (right). For
CCin™.




NEUTRINO KINEMATICS
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Figure 11 Reconstructed neutrino energy using
EEECOMBEPP""SC" for topology (left) and particle (right). For
CCin™.

Figure 10: Reconstructed neutrino energy using
EfeCOMB for topology (left) and particle (right). For CC17 .




NEUTRINO KINEMATICS
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Flgure 12: Difference between reconstructed and Flgure 13 Difference between reconstructed and

true neutrino energy using Efec"MB for topology (left) and

0. true neutrino energy using E/7ecoMBapproach for opology
particle (right). For CC1z™.

(left) and particle (right). For CC17 .




MOMENTUM TRANSFER
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Figure 14: Transfered momentum according topology (top left) and reaction (top right) level. For CC17T.




CC1n™ SELECTION
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PURITY

Particle Purity iSdeon AU
- CCQE 41.391876
-, SEACESS 2p2h 6.3699333
e e RES 23.311735
e 1.0173905 DIS 16.397918
e DR COH 2.0000215
; D NC 2.3842028
050102443 cCc -7, 0.53935444
P ; CC — v6,CC — s 0.19664012
other  0.073644815 ve 5
no thruth  0.0015120787 ey - 3180599
L no truth 0.0015120787
Table 2: True sample purity (in %) of sand p 0.08874779

the particle. Table 3: True sample purity (in %) of

the reaction.



EFFICIENCY
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Figure 15: True muon momentum (left) and muon Figure 16: True pion momentum (left) and pion
cosine of theta (right) efficiency, for CC17™ with its vertex in cosine of theta (right) efficiency for CC17 ™ with its vertex in
FGD1 FV. Colors indicate contribution from different FGD1 FV. Colors indicate contribution from different
directions: forward (red) and total (black). directions: forward (red) and total (black).



SUMMARY

Until now:

1. The numuCC4piMultiPiAnalysis package has been
implemented in highland?2.

2. The selection of numuCC1x* is working.
For the next weeks:

1. Include the variables of the proton (for a complementary study
(numuCC1x* + Np) that Stéphanie Bron is going start).

2. Improve the = PID cut.
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