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Introduction
T2K and NEUT

Using the NEUT
simulation code, the
reaction studied was:

νµ →12C

CCQE or CC0π

T2K

Lnear = 280 m;

Lfar = 295 km.
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Theoretical Model
Equations for CCQE

Reconstructed neutrino energy (E rec
ν ):

E rec
ν =

2(Mn − EB)Eµ − (E2
B + M2

µ − 2MnEB + ∆M2)

2(Mn − EB − Eµ + | ~kµ|cosθµ)
(1)

∆M2 = M2
n −M2

p

Eµ =

√
| ~kµ|2 + M2

µ

Transfered momentum (Q2
rec):

Q2
rec = 2 E rec

ν (Eµ − | ~kµ|cosθµ)−M2
µ (2)

Mn = 939.565379 MeV;

Mp = 938.272046 MeV;

Mµ = 105.6583715 MeV;

EB = 24 MeV.
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Theoretical Model
Equations for oscillation probability

Probability of disappearance of the νµ:

P(νµ→νµ) = 1− sen2θ23 sen2
(

1.267
∆M2

32 Lfar

E rec
ν

)
(3)

sen2(2θ13) = 0.14;

sen2θ23 = 0.514;

∆M2
32 = 2.51× 10−3 eV2.

Important!!!
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Figure 1: Reconstructed neutrino energy vs. muon angle cosine.
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Figure 2: Reconstructed neutrino energy vs. transferred moment.
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Figure 3: Reconstructed neutrino energy vs. transferred moment matrix with bins of 0.5 GeV for E rec
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and 0.5 GeV2 for Q2
rec .
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Figure 4: No. of νmu events vs. E true
ν − E rec

ν for each block of the matrix.

8 / 17



First
Presentation

D. Vargas

Introduction

Theoretical
Model

Results
Reconstructed
neutrino energy

Probability of
disappearance of the
νµ

Conclusions

Results
Reconstructed neutrino energy

)° (µθ 
0 20 40 60 80 100 120 140 160 180

 (
G

e
V

)
re

c
ν

 E

0

1

2

3

4

5

6

7

8

9

10
Entries  1000000
Mean x   62.83
Mean y  0.9963
RMS x   37.25
RMS y  0.9824

0

10

20

30

40

50

Entries  1000000
Mean x   62.83
Mean y  0.9963
RMS x   37.25
RMS y  0.9824

Figure 5: Reconstructed neutrino energy vs. muon angle.
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Figure 7: No. of νmu events vs. E true
ν − E rec

ν for each block of the matrix.
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Figure 8: No. of νmu events vs. E true
ν − E rec

ν for each block of the matrix.
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Figure 9: .

13 / 17



First
Presentation

D. Vargas

Introduction

Theoretical
Model

Results
Reconstructed
neutrino energy

Probability of
disappearance of the
νµ

Conclusions

Results
Reconstructed neutrino energy

Entries  28460

Mean   0.00697

RMS    0.01763

 (GeV)
rec

ν
­E

true

ν
 E

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
0

5000

10000

Entries  28460

Mean   0.00697

RMS    0.01763

19

Entries  118187

Mean  05−5.683e− 

RMS    0.04127

 (GeV)
rec

ν
­E

true

ν
 E

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
0

10000

20000

Entries  118187

Mean  05−5.683e− 

RMS    0.04127

20

Entries  146114

Mean  0.01753− 

RMS    0.0704

 (GeV)
rec

ν
­E

true

ν
 E

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
0

5000

10000

15000

Entries  146114

Mean  0.01753− 

RMS    0.070421

Entries  3211

Mean   0.005699

RMS    0.01052

 (GeV)
rec

ν
­E

true

ν
 E

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 10

500

1000

1500

Entries  3211

Mean   0.005699

RMS    0.01052
28

Entries  18499

Mean   0.01215

RMS    0.02186

 (GeV)
rec

ν
­E

true

ν
 E

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 10

2000

4000

6000

Entries  18499

Mean   0.01215

RMS    0.02186
29

Entries  32678

Mean   0.0156

RMS    0.03637

 (GeV)
rec

ν
­E

true

ν
 E

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 10

2000

4000

6000

Entries  32678

Mean   0.0156

RMS    0.03637
30

<

Figure 10: Bla bla bla.
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Figure 11: Bla bla bla.
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Figure 12: νµ disappearance probability for different µ angles.
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