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Using the NEUT
simulation code, the
reaction studied was:
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Figure 4.8: Schematic representation of the T2K configuration.

B Lpear = 280 m;
B Ly = 295 km.
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Reconstructed neutrino energy (E;°°):
2 2 2
Reconstructed Elr/ec _ 2(M, — Eg)E,, — (Eg + Mu iZMnEB + AM?) (1)
gﬁ:‘rg;" 2(M, — Eg — E,, + |ku.|co0s0,,)

AM? = Mz — M?

Eu=\/|Ku2 + M2

m M, = 939.565379 MeV, m M, =105.6583715 MeV,;
m M, =938.272046 MeV; m Eg =24 MeV.




=5 Reconstructed neutrino energy

13
1y g =2 ~
mugwerec  Equation for oscillation probability

Group
Meeting - .
30/11/2017 v, probability of disappearance:

D. V o
AMSZ Lfar
Elt,""e

P/,l/,l = P(z//l_”/“) =1- Sen2(2 923) Sen2 (1 .267

Reconstructed
neutrino
energy

B ser?(2 6xs) ~ 1
B AME, =2.44 x 1073 eV2.
Important!!!

normal hierarchy (NH)
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Figure 1 (a) Reconstructed neutrino energy vs. transfered
momentum and (b) matrix.

Reconstructed neutrino energy
E*° dependency with Q2.

Transfered momentum:

Q@2 = 2 E*° (E —|K,,|c0s 60,,)

2
-M @)

matrix with bins of 0.5 GeV for

2
E’°¢ and 0.5 GeV for Q¢
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Figure 2: (a) No. of v, events vs. 1 — (E!®¢ /E!U®) for each block of the matrix and (b) appalling
probability of disappearance of the v, .
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Reconstructed neutrino energy
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Figure 3 Data of each distribution (@) Maximum position, (b) Mean, (c) RMS, (d) Kurtosis, (e)
Skewmess.

(@) (b) (©) (d) (e)

Figure 4 Comparison data of each distribution appalling probability of disappearance of the vy (a)
Maximum position, (b) Mean, (c) RMS, (d) Kurtosis, (e) Skewmess.
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Muon angle:

P, * P},
6,, = arccos (7

) @)

v Fp

Matrix with bins of 0.5 GeV for

E!®€ and 20° for 6,,.

Figure 5 (a) Reconstructed neutrino energy vs. muon angle and
(b) matrix. 9/20
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Figure 6: (a) No. of v, events vs. 1 — (E!®¢ /E!U®) for each block of the matrix and (b) appalling
probability of disappearance of the v, .
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Reconstructed neutrino energy
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Figure 7' Data of each distribution (a) Maximum position, (b) Mean, (c) RMS, (d) Kurtosis, ()
Skewmess.
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Figure 8 Comparison data of each distribution appalling probability of disappearance of the vy (a)
Maximum position, (b) Mean, (c) RMS, (d) Kurtosis, (e) Skewmess.
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Super Scaling ke (2My)
Approach mF = e << 1 ,
(SusA) N w =w — Egpirs
ke = 228 MeV; ”
v w=E" —E,
= ey Eghir = 20 MeV;
- — ’ 2 12
q= \/\k“\z + Efve? — 2 |k;, | EXve cost, TR A

The energy shift Egpig, is introduced in the theoretical description to account phenomenologically

for the shift observed in the QE peak (w = g;;v‘-) when the cross section is plotted as a
function of w.
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Super Scaling
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Super Scaling Approach (SuSA)
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Figure 9: Scaling variable dependency with the neutron angle.

Neutron angle:

v * Pp

P
0pn = arccos ( )
Py Pp
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Figure 10: Scaling variable dependency with (a) the energy of
the center of mass (b) the energy of the center of mass and (c).
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Figure 11: Scaling variable dependency with the transfered
momentum.

15/20



e
[ LB

Group
Meeting
30/11/2017

Institut de Fisica
d'Altes Energies

v
o
o

1 - (E true)

Entries 1000000
Mean x -0.05953
Mean 'y -0.05699

=% Reconstructed neutrino energy and SuSA
E’*° dependency with '

1000

—1800

-0.5

Figure 12: 1 — (gree /et vs. .

v

200

16/20



Reconstructed neutrino energy and SuSA

Himtie  E°° dependency with

’

Group
Meeting
30/11/2017

s
8 Entres 1000000
het = Meanx 005025 | Ml
g Mezany 08456
8 B ©
™ 1
o 12
5 10
a— 3
3— 3
o 4
C &
i 2
C i H | | H
° T 5 0 05 1 o
v

Figure 13: (a) Reconstructed neutrino energy vs. scaling variable, (b) matrix with bins of 0.5 GeV for
EJ°° and 0.25 for the scaling variable.
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Figure 14: (a) No. of v, eventsvs.1—(ELeC/Eﬂ'“e) for each block of the matrix and (b) appalling

probability of disappearance of the v, .
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Figure 15: Data of each distribution (a) Maximum position, (b) Mean, (c) RMS, (d) Kurtosis, ()
Skewmess.
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Figure 16 Comparison data of each distribution appalling probability of disappearance of the vy (a)
Maximum position, (b) Mean, (c) RMS, (d) Kurtosis, (e) Skewmess.
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If you want to become an EVil Scientist

“ s Maths
C (Create Killer equations

e 4 bore somecne to % <_:
death) 7
Physics
(Death ray, time travel,
really evil weapons,
portable black holes)

Chemistry
(Create poisons,
explosives, potions,
acids..)

Fears Of [QawNevdism

Biology
More experiment
based thah khowledge based
(Immortality, evil superpowers,
hideous hybrids, androids..}

Knowledge Required ———>

Potential To Be EVil ——>
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