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B K2K Fine Grained Detector (FGD) B
o :;% Vitater filled

¢ Neutrino beam properties at production. - 2228, _
¢ Neutrino Interactions at <E, >=1.3GeV. g, ~ / """
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B Progress after NulntOl1:

Neutrino Oscillation Analysis

_ Run 2279 Spil 18568 TRGID 1 MRD
¢ N andE, .. (PmQmM of 1-Ring are 0 131420
evaluated with neutrino oscillation Top Vi
hypothesis.

Sci-Fi

¢ Front Detectors (1kt & FGD)
provide neutrino beam properties at i
production (w/o oscillation), which ——> ll
are indispensable for the analysis:

1. Monte Carlo Tuning

2. Neutrino Flux F(E,) at Production

3. C.C.Inelastic/Quasi-Elastic Ratio
R (non-QE/QE) A Typical FGD event

C.C. i-Elasti didat
¢ FGD (MRD-matched) events are (a C.C.Quasi-Elastic candidate)

related to F (E,) and R in E > ~1GeV.
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C.C. Inclusive
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) Studies on C.C. Inelastic/Quasi-Elastic Events

B c2-fit on 1kt & FGD (PmQm) distributions.
4+ Outputs:

» Neutrino Flux F(E;) (FF* O 4asi-Erastic)
» R(non-QE/QE), unique for entire E,.

B FGD: Nov.99- JulO1 data (4.8x 10%®p.o.t.)

# 1l-track and 2-track events.

# 2-track events are separated into two groups by
using DQrroton, @ Kinematic variable of secondary
track, which can separate C.C.Quasi-Elastic and
Inelastic events efficiently.
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I 2-track events
DQP ( ) (PmQm) distributions of

600 - (1) 1_traCk
; f 5,951events/44points
500 | (2) 2-track (DQr £ 25°)
R .
: \Q . 76levents/40points
400 |- s A
: " (3) 2-track (DQr3 30°)
300 | % 1,291events/40points
200 |- 124  data points
N (CCQE) >30° <25° ~ 8,000 events in total.
. seveevy - » R(non-QE/QE) is

1 -08 -06 04 -02 0 02 /A0.4 0.6c02£®P)1 \ constrained by (3) / (2)

Sample (3) Sample (2) DR < 10%
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B Effect of Proton Re-scattering

n m Momentum of Proton
Exiting from Nucleus
O1l6 (C.W.Walter@NulInt01)

1200 — <_ After Scattering

\

~40% of protons (Pp>400MeV)
Interact inside the nuclei.

o S 4——gefore
Scattering

Effect On The Spectrum Analysis: =

» Protons change direction o |

(2) 2-track<25° - (3) 2-track>30° e

» Lose Momentum (DPp= -90MeV) o W T w0 w0 o 70 meo w0 oo
(2) 2-track<25° - (1) 1-track (MeV/C)
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(to be reduced to ~400MeV)

» 10% error is allowed for re-scattering probability,

which is based on e-P scattering data < Neut MC.
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Proton Rescattering iIn
e+1°C® e +p+ X

(Alanakyan et al. Physics of Atomic Nuclei 61,2,1998)

Yerevan electron synchrotron
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E Fitting Results
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On-going Analyses

E FGD Low-Energy Events

# To Increase sensitivity to
lower energy we are
studying “Lead-Glass(LG)
stopping” events thus far
obtained.

®+45% events in En < 1GeV

B Runs w/0 LG will be
started very soon (this
December).
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B Number of track distributions (SciFi+LG)
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E Q2 analysis

# The differential cross section for the

C.C.Quasi-Elastic reaction n,+n->m +p
2020052

B (5,09 =MEESL @) -B(@)(s-0) (@) 0P
is studied in terms of Axial-Vector Mass MA.

® This is the first measurement of M, with water
target

® Entire Q2 region of FGD samples (1), (2) and (3)
are fitted simultaneously.

® For Q%0.2(GeV/c)?, the free-neutron cross
section is corrected by the factor R (Q?) to

account for the Pauli exclusion principle.
R~45% at Q2=0(GeV/c)?
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B Q2 distributions of 2-track samples
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B CCQE cross section at En=1.3 GeV
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B Best Fit Distributions (Preliminary)

+ [aATA

_ BestFitM, & Fits give D(MA) to be
T ~.2GeV/c? ,where

oy D(Ma)stat. ~ .06GeV/c?.

‘*”“’ N D(Ma)sys. ~ .15GeV/c?.
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) Summary

On the way of K2K oscillation analysis, FGD events
provide neutrino flux F and R(nonQE/QE) in En>1GeV
region.

They can determine R(nonQE/QE) with < 10% accuracy.

We are making efforts to reduce energy threshold by
using LG stopping samples. We get +45% more events in
En<1GeV. Basic distributions are shown, whose Data-
MC agreements are good.

Runs without LG will be started this December and we
will obtain more low energy events in E _<0.5GeV as
above.

Q2 analysis will determine C.C.Quasi-Elastic MA with
accuracy of ~ 0.2GeV/c? (0.06GeV/c? stat.only).
Efforts to reduce systematic uncertainties are needed.
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