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NCr® Outline

® |ntroduction & motivation
® Event kinematics and topology
® Experimental Searches

® Event Selections
® Efficiencies and Systematics
® Extracted parameters

® Upcoming measurements
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Search for 03: Ve

appearance

® Subdominant oscillation

e Major background from NCn® events
® v rings mimic e rings in Super-K

e Must reduce uncertainty on NCr?
Cross section
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7 Effect of NCa®

vu vu

S. Mine

I I I I I

- stat. only
- 0BG=10%

® Want to reduce uncertainty in
o(NCn°) from 20% to 10%

sin? 26,5 sensitivity

. ® improvement of factor of 2
' in ultimate T2K sensitivity
to 013

i 3 i S ® or 2.5 years vs. 4 years to
Exposure /(22.5kt x yr) 10-2
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NCm® Reconstruction

FIT EVENT ASSUMING TWO RINGS
(14 PARAMETERS)

> decay vertex (4)
» direction of y's (4)

* mean emission points (2)
- amount of Cerenkov/scintillation light (4)

» Assumes e-like rings

DETERMINE EVENT KINEMATICS
(USING CERENKOV LIGHT)

mc’=\2E E,(1—cos0,,)
p=E,u,+E,u,

_ 1_ IE 1~ E 2|
B E,+E,
bMe=éaanM©m
red = scintillation light
Nulnt '04 J.L. Raaf, University of Cincinnati 18 March 2004
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Past measurement

G.PZeller G.PZeller
NC Single Pion Production MC Single Pion Production
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Past Measurements

G.PZeller

. ~ BNL, Al(1977)

. ~ BNL, Al (1979)

(Nienaber reanalysis)

NUANCE iprediction
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K2K NCnt® Analysis Goals

® Measure NCpi0/CC event rate on oxygen
for use in nue appearance analysis.
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K2K Event Selection

S. Nakayama
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K2K n® Momentum

1200 S. Nakayama
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stat. SYS.

o(NC10) / o(v,CC) = 0.063 + 0.001 + 0.006

at the K2K beam energy, <Ev>~1.3 GeV
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K2K Systematics

Sources Errors (%)
(A) Systematic uncertainties in background subtraction
M 4 in quasi-elastic and single meson (+10 %) 0.2
Quasi-elastic scattering (total cross section, =10 %) 0.0
Single meson production (total cross section, +10 %) 0.9
Coherent pion production (model dependence) 1.6
Deep inelastic scattering (model dependence) 5.1
Deep inelastic scattering (total cross section, 45 %) 0.5
NC/CC ratio (%20 %) 3.2
Nuclear effects for pions in '°O (absorption, +30 %) 1.5
Nuclear effects for pions in '°O (inelastic scattering, 430 %) 0.7
Pion production outside the target nucleus (total cross section, 420 %) 2.3

(B) Systematic uncertainties in fiducial volume correction
Fiducial cut 1.6
(C) Systematic uncertainties in efficiency correction

Ring counting 5.4
Particle identification 4.2
Energy scale 0.3

TABLE II: Summary of the systematic errors on the measurement of the number of NC1n" interactions.
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NCrt® Analysis Goals

Measure the rate of TT° production for data-
based V., background prediction.

Also measure coherent fraction.
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Improved Reconstruction

J. Link
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Event Selection

Pre-cuts (Also applied 1n the oscillation analysis):
1 sub-event (No evidence of a decaying muon)
Tank hits > 200 (Above the muon decay endpoint)
Veto hits < 6 (Eliminates cosmic rays)
Analysis cuts:
Event radius < 500 cm (Reduces edge effects)

eu likelihood difference prefers electron hypothesis

ent likelihood difference prefers pion hypothesis

Mass window:

80 MeV/c? < m., <200 MeV/c?
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Momentum reweighting

J. Link All events
100 with no TEO
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In bins of true momentum vs.
reconstructed momentum, count
MC events, over BG, 1n the signal
window.

Divide by the total number of 7
events generated 1n that true
momentum bin.

Invert the matrix.

Perform a BG subtraction on the
data in each reconstructed
momentum bins.

Multiply the data vector by the
MC unsmearing Matrix
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Reweighted Distributions
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ata/MC Agreement
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Coherent ©° Production
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2D Fits

J. Link

<) 0.6 90'6 S
) ) )
.8 0.4 .8 0.4 8
M M m

I
™
o
)

0.2 0.4 0.2 0.4
Mass (GeV/cz) Mass (GeV/cz)

Resonant Coherent Background

Variable binning 1s used to get approx. equal numbers of events 1n
each bin. The number of bins 1n each projection 1s varied from 15 to
25 and the average fit parameters are used.
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Fit Results

J. Link
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the MiniBooNE flux and with the Nuance model we find that

-1.1)% of all exclusive neutral current nt° production is coherent.
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Systematics

Source Error
Binning 0.21
Background Model 0.64
Reweighting 0.51
Flux 0.06
Analysis Cuts 0.51
Optical Model 2.34
All Systematics 2.54
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Generator Comparison

relatively normalized
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SciBooNE NCt’
Analysis Goals

® Absolute cross section

® Flux averaged
® Differential vs. pi0 momentum

27
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NCJ‘EO S|gnal & BG

Signal 2y from m°
e 2 tracks in Fiducial Volume
. Disconnected
S ‘  Both tracks are not u,p

Background u, p common vertex or outside from detector(external)

Internal B.G. : v int. in SciBar External B.G : from outside
ex : Dlrt
ex.: CCQE % SciBar

WaII

M
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Event Selection

NCn® Candidate Event Selection

0.Pre-Selection

. At least two tracks (2y)

| * without I layer hits (reject dirt)
| TmmmimiIr * Tracks Stopped in SciBar (reject u )

| SciBar r MRD i |. Using the track information
V 1 Reject p using the dE/dX
— | V| 00w *+  Reject u using the decay e
| ‘L\n\\ NI 2. Using the event topology
k ) Disconnection between 2 tracks
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Proton rejection: dE/dx

Proton have larger energy deposit than
any other particle

Construct "Muon Confidence Level”
to separate proton from other particle

Y. Kurimoto

m stoppedsignal_long_mc mucl_stoppedsignal_long_mc DOt . data_
| — Non-proten
CCwmn0
NC w/o =0
NC w n0

Cosmic

Internal

- External

protons here

Non-proton-like : MuCL > 0.03
 Events are required to have at least 2 non-proton-like tracks -

&3
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Muon rejection

Time difference btw track edges

tdiffmax_twogammasignal_mc l Y. Kurimoto

Dot : data
No decay-e

e from m—>
e from init. u

10°

10
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- External

A
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TimeAjf — >
" D
TimeB =TF
R
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At = (The latest) TimeB - TimeA

Most “no decay”
even

Rejedt“ > 100 ns’
th 100 ns (first b
lSeljénc 66 e‘ﬁl%r']f deca}i1 Se(e(/sen |2)

Keep 95 7% of no decay-e events
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Track disconnection

Minimum 2D-distance between track edges

To get 2y from nt® and remove CC
events

Threshold = 6cm

Iprq_dlst ce_ncsignal_mc I

¢ iee Y. Kurimoto N

proj_distance_gcsignal_mc

CC w 0 ‘
NC w/o 0
NC w 70 acceptec rejected

Cosmic

Internal

B Excerna o Keep 92 % of n° events (NC)

Reject 31 % of CC events

.
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n° reconstruction

Reconstructed Mass ..... e Reconstructing mass
rec_pidmass_mc_z R . .
; Dot:daa —ysing 2 tracks in SciBar

1408 NC w )
: NC w/o 70 after all event selection
CCwnb
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100 Clear ' mass peak !

~850 events

80

60 cermal selecte

40: xternal d
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N ]
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MeV/c2

reconstruct x° Il
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