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Introduction
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Systematic Uncertainties

e Beam
— Detalls in beam modelization
— Distribution of pions in the decay volume
— Horn current and displacements

e Detector

— Interaction models (cross-section): QE afid
— Particle ID (e/w)
— Pattern Recognition (&)

— Energy scale
— Fiducial Volume




Controlling Systematics:
Off-axis Beam

Precision of the oscillation
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Controlling Systematics:
Near Detector

Location: 280m from target

Role: provide predictions f
of the expected neutrinos
at the far detector - '

) To Sﬁper::;Kamiokande
Fully-active fine-grained scintillator tracker

e |dentifles CCQE, inelastic events and NC
e Sees neutrino spectrum



Controlling Systematics
with Near Detector: Caveats

Ideally. All systematics cancelut using the measured spectra in
the near detector.

In reality: not quite, thenear detectors are different from the far
detectonn material, size (radiation length), and responses.

And the closer location to the decay
pipe introduces a large and

complicated far-to-near spectrum 6 N
ratio e ! ............................ I
(neutrino source is point like for thws  “|_—— [ @&

far detector, but the length of the e P

decay pipe is not negligible for the
near detector)



Controlling Systematics
with Near Detector: Caveats

A ~ 10% far/near systematic uncertainty is

problematic: 2’
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2km Intermediate Detector

Fine grained Water Cherenkov Muon detector

scintillater detector detector

7 beam

PIT Fiducial
region

Total mass :

about 1000ton

Same material, same cross-section
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2km Intermediate Detector

Electron simulation
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2km Intermediate Detector
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Analysis

Sub-GeV fully-contained events JHF beam JHF inverted beam

with only one ring +JSK reconstrunition
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Near-to-far Correlation Matrix

A. Para, M. Szleper (hep-ex/0110001)
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Correlation matrix elements
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Near-to-far correction
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4mm horn
displacement

The 2km detector

prediction is much

closer to the true
spectrum
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Systematic Uncertainties

e Beam
— Detalls in beam modelizatior f@
— Distribution of pions in the decay volun f@
— Horn current and displacement {5

e Detector
— Interaction models (cross-section): QE afid f@
— Particle ID (e/p) I
— Pattern Recognition (8) g

— Energy scale
— Fiducial Volume {E



Conclusions

 Thebeam extrapolation and background
measuremerdre essential to the sensitivity
of JHFnu.

e The2km detectowill dramatically simplify
the systematic error analy$® both the
appearance and disappearance experiments.

 More thorough studies are needed (and In
progress).




