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Outline

¢ Analysis Flows (What is done, what is missing)

¢ The strategy to extract cross section
¢ Target samples & topologies
¢ Response matrix
¢ Efficiency, binning studies
¢ Systematic uncertainty

¢ Open Questions
€ Joint momentum reconstruction

¢ Studies on systematic uncertainty at 1.5 degree
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Track Recon 1

1st step (clustering)

Bl

Cell A

Cluster

Analysis Report Kenji Yasutome 5



Track Recon 2

3rd step (Define initial states)

Each cell has state
cellB:0 “0"” as the initial
state.

cellA:0

cellF:0

4th step (Define neighbouring cell)

Linear fitting
If the chi-square is
less than 500,
those two cells are
defined as neighbouring
cells
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Track Recon 3

5th step (Update states)

cellC:1
cellD:0 cellD:1

cellA:0

@ The state is increased by “1” if the cell is satisfied with...
€ Have an upstream neighboring cell
@ lis state is the same as the state of the upstream neighboring cell

@ This process is finished when the state of no more cell is
updated.
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To be Tuned

¢ Proton Module
MC parameters ¢ Kikawa-san’s tuning

1. MPPC characteristics ® WAGASCI Modules

2. Fiber, Scinti. response
MC hit definition ¢ Koga-san’s tuning

1. Hit Threshold ¢ Wall MRDs + Baby MIND
2. Coincidence conditions > 4

More serious

¢ Same as proton’s module

Nice matching between Data & MC (from previous experiment)
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Figure 2.5: Hit efficiency estimated by cosmic muons (left) and sand muons (right).
Figure 3.2: Mean light-yield distributions for all the grid secintillators (left) and
plane scintillators (right) in WAGASCIL. i3
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Track detection efficiency

¢ The number of hits as threshold should be smaller.
— | will modify reconstruction method so that it will need at least 3
successive planes which have hits.

¢ The right plot should be evaluated as a function of 3D-angle.
¢ We will see if what happens in the plot after tuning MC.
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Vertex Recon

¢ The method itself seems working.

¢ A big failure
— not telling back scattering from others
— kink search should be polished
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Momentum Recon.

® Resolution (@1 GeV/c u)
1. Range " 5%
2. Curvature 207 30% (stopping), 30™40% (escaping)

¢ For escaping muons (seen in right plots), almost same performance
between Kalman & sequential fitting.
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For Cross section extraction |

Schedule
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Understanding of detector performance
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Decision of target neutrino samples
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Decision of event selection
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Cross section extraction, Systematic uncertainty business
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Understanding of neutrino interaction models

/

!

Reflection on neutrino oscillation analysis in T2K

WH

analysis hopefully

Analysis Report

| < After 2021 oscillation

analysis hopefully

Kenji Yasutome

For the next 273 months
(within this fiscal year)

Until next T2K beam finished
(2021 March™ April)

— a paper business starts

| €= Along with 2021 oscillation
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A bit more details [nre]

¢ Definition of signal & side band

— CCO0z0p (Jojo, Charlie?, Kenji), CC1xz (Ngoc), CC inclusive in BM2 (Andrey)
¢ Definition of interests of phase space & binning (for momentum, angle)

— depends on the efficiency curves.
¢ Calculation of “P” and “U” matrix

= P matrix : P(6;“"| 67"")

— U matrix : Uj; is corresponds to a probability that events that events in

reconstructed angle bin j originate from true muon angle bin i.

Unfolding
Selected
U;(N;*' — NPO) Back ground
ocH = Zl: DG 5rE P Efficiency
Flux Target

Analysis Report Kenji Yasutome 18



A bit more details

¢ PID studies
— detection efficiency for pion, proton

— affects the target domains

¢ Calculation of integrated neutrino beam flux

— our cross section should be “flux integrated differential cross section”
¢ Calculation of the number of target nucleons
¢ Selection efficiency

¢ background estimation

Unfolding
Selected

U. -(N-Sel — NBG) Back ground

"CH=Z &) H7CH

l

€; PM Efficiency

Flux Target
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Open questions

¢ Joint momentum reconstruction (mainly for NINJA collaboration)

® |f the particle with u id stops in Baby MIND, how should we reconstruct the
momentum? MS, Curvature, or Range?
— resolution —
1. MS: 720% (@ 1 GeV/c)
2. Curvature : 30740% (@ 1 GeV/c)
3. Range : "5% (@1 GeV/c)
¢ |f not2 MS or Curvature?

¢ Systematic studies

¢ How do we proceed?
¢ When should be studies finished?

& efc.
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Backup

¢ Momentum residual plots
¢ Results shown in JPS (2020 Autumn)

Analysis Report

Kenji Yasutome
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Momentum residual

Analysis Report

Kenji Yasutome
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Mom. Residual

1 GeV/c

Sequential Fitting (Recon - True)
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1.2 GeV/c
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1 GeV/c

Mom. Residual

Kalman Filter (Recon -True
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Results shown in JPS (2020 Autumn)
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