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Figure 1: Schematic representation of the T2K
configuration.

Using the NEUT simulation
code, the reaction studied
was:

CCQE or CCOm




Super Scaling Approach (SuSA)

mugerse  What is the scaling variable?
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The energy shift Egpjg, is introduced in the theoretical description to account phenomenologically for the
) . Q? . )
shift observed in the QE peak (w = %‘M#) when the cross section is plotted as a function of w.
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5 Super Scaling Approach (SuSA)

mgersc  How it behaves?

Group
Meeting
14/12/2017

D.V s 5 o Neutron angle:

P, % Pp

: s 3 A Op = arccos (
Super Scaling : i e M S Py Pn
Approach y

(SusA) i Muon angle:

Py % Py,
6, = arccos (——— )
iz ( P,, P“ ) ( )

Transfered momentum angle:

Figure 2: Scaling variable dependency with (a) B,
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5 Super Scaling Approach (SuSA)
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Figure 3: Scaling variable dependency with (a)
the center of mass energy, (b) the center of mass
energy minus reconstructed neutrino energy, (c)
the neutron momentum and (d) transfered
momentum.




5 Super Scaling Approach (SuSA)
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Figure 4: Scaling variable dependency with (a) the transfered energy and (b) the
transfered energy shifted.



Super Scaling Approach (SuSA)
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Figure 5: Scaling variable dependency with (a) cosine of the neutron angle, (b)
neutron momentum per cosine of the neutron angle, (c) cosine of the transfered
momentum angle and (d) neutron momentum per cosine of the transfered
momentum angle.
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Figure 6: Study the behavior of different variables in the extreme values of the
scaling variable.




Reconstructed neutrino energy

Equation for the reconstructed neutrino energy
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energy =
E.= \Y% |kul? + ME

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




=% Reconstructed neutrino energy
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Reconstructed neutrino energy

paerse  E7°¢ dependency with 6,
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Figure 7 Reconstructed neutrino energy vs. muon angle matrix with bins of 0.5
GeV for E/° and 20° for 6,,.
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sen =5 Reconstructed neutrino energy
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Figure 8: (a) No. of v, events vs. 1 — (E[®¢/EL4®) for each block of the matrix
and (b) appalling probability of disappearance of the v,.
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Figure 9: Comparison data of each distribution before (a,b,c,d) and after
appalling probability of disappearance of the v, (e,f,g,h).
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Figure 10: 1 — (E7e°/Elve) vs. scaling variable.
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Reconstructed neutrino energy and SuSA
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Figure 11: Reconstructed neutrino energy vs. scaling variable matrix with bins
of 0.5 GeV for E7¢¢ and 0.25 for 1.

15/18



=% Reconstructed neutrino energy and SuSA
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Figure 12: (a) No. of v, events vs. 1 — (E[#°/E!v€) for each block of the matrix
and (b) appalling probability of disappearance of the v,.
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Figure 13: Comparison data of each distribution before (a,b,c,d) and after
appalling probability of disappearance of the v, (e,f,g,h).
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