Outline:
- overview
- heutrino reaction channels
and event totals
- CC channels,
preliminary results
- NC channels,
preliminary results
- antineutrino running




- The main goal of MiniBooNE (MB) is
a v, - v, search

G.P. Zeller
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- High rates and good particle ID also
allow accurate cross section
measurements.

- Important for MB and other oscillation
experiments especially at E ~1 GeV
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- where data is somewhat sparse
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- In addition, the physics addressed in
these measurements is quite interesting.




- "horn-focussed" beam using
8 GeV protons on Be

- >99% V., mainly via T — p*v

-<E>~ 0.7 GeV

- small high energy tail O
low background from
high multiplicity reactions
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muon event in MiniBooNE

MiniBooNE Detector

Signal Region

\ Veto Region
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v events currently "on-tape” :

- predicted by v interaction MC*

- from 5.7E20 "protons-on-target” (POT)
- with fiducial radius of 500cm

- before cuts

MB v events
composition




- v, CCQE provides a cross check of the v flux
- v_CCQE is the oscillation signal channel

- Need to understand this process on
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PRELIMINARY

Monte Carlo error bars from:
neutrino G,
light extinction,

& light scattering length
=
uncertainties
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@

X B

@
= 2
@
oy B

k.¢.¢
Slein 0 0000000101000




- largest background for v CCQE

- provides measurement of A production
(and A — Ny background in v, —v, search)

- coherent CC 1t is interesting subject,
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- NC probe of the nucleus/nucleon
- unlike CC channels, sensitive to isoscalar
component of nucleon (strange quarks)
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- important background for MB (and other's) v_appearance search

- both resonant and coherent channels contribute
(coherent predicted to be ~5-20%)
- coherent dominated by axial current, therefore,
hot constrained with e-scattering data NC Coherent Pion Production Cross Section
- very little existing v data ”
- coherent production results in
forward-going T°

Y Acchen (NC), Faissner, PL 1258, 230 (1983), Al
O GGM (NC), Isiksal, PRL 52, 1096 (1984), CF,Br

— NUANCE (Rein—Sehgal)

------ Morteou (hep—ph/9906449)
Poschos (hep—ph/0308148)

— Kopeliovich (hep—ph /040907
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28,600 Fitted n° Events

PRELIMINARY

— MC, with res/coh/bkg fit
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) Res Frac = 0.59510.014
fit coherent fraction Coh Frac = 0.086+0.009

BG Frac = 0.30520.010
Fit CL =21.0%

PRELIMINARY

+ data, stat error only
— MC, with coherent fit
;i“_-

coherent fraction fixedto 0  Res Frac = 0.683£0.011
Coh Frac = 0.0 fixed

BG Frac = 0.29710.009
Fit CL =4.7E-4%

PRELIMINARY
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T Energy <300 MeV

Res Frac = 0.674%0.022

Coh Frac = 0.08520.011

BG Frac = 0.20510.019
Fit CL = 15.8%

Res Frac = 0.73620.020

Coh Frac = 0.0 fixed

BG Frac =0.215+£0.019
Fit CL = 3.7E-2%

iin
coherent fraction fixed to C

0.2 0.3 0.4

E (1-cos B) (GeV)

T Energy > 300 MeV

Res Frac = 0.50520.018

Coh Frac = 0.109+0.012

BG Frac = 0.36710.011
Fit CL = 26.1%

fit coherent fraction
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0.2 0.3 0.4 0.5

E (1-cos B) (GeV)

coherent fraction fixed to O Res Frac = 0.61840.013
Coh Frac = 0.0 fixed
BG Frac = 0.35240.011
Fit CL = 1.9E-3%




- CC° (Vn— ppT):
- resonant only, no coherent contribution
- requires 3-ring fit

- veelastic (ve— v,e):
- well-known cross section, possible normalization channel
- very small cross section

-CCN, (vC— WN ):
- well-known cross section, possible normalization channel
- requires ID of N_ (3 -decay

- CCinclusive (v p— pX)

- interesting for theory comparisons
- any event with muon
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- MiniBooNE started v running in Jan, '06

- will enable v cross section measurements,
an important systematic test of v results

G.P: Zeller

- with a longer (not yet approved)
run,a v, - v, search

- no v data below E = 1GeV
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v events expected in next year:

- from 2E20 "protons-on-target” (POT)

- with fiducial radius of 500cm

- before cuts

- v event (wrong-sign) contribution not included

MB anti-v events
composition




- MiniBooNE has collected a large v -scattering data set (~800k events)
at E ~1GeV region, will enable

- high precision oscillation search for MB (and other exps)
- increased understanding of v interactions

- Reported preliminary results for CCQE, CCrt, NC elastic, NC 1°.

- MiniBooNE antineutrino running has commenced.






