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Week Summary 05 Mar - 12
Offline

- 25m absorber repair plans/work in prog
— Lifting device built and installed!

Thanks to Dave E
crew {PPD-Mecha
for quick assemb
lifting device.
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rig plte today, take ~1
lower all 9 plates. Already two plates
successfully and safely lowered today

—Begin low



NC 1t Production in the
MiniBooNE Antineutrino Data

Background
. Started antineutrino running in Jan. 2006
. Has world's largest sample of Tt”'s produced
by antineutrinos (~900 events) at ~1 GeV

Why study antineutrino NC nV's?
. Single largest background to future v,

appearance searches
. Large Cherenkov detector well-suited for T’

ID
. Can use the same tools from neutrino analysis



NC mt”'s can be created through resonant and
coherent production:

Resonant NC production: yYN—=V A
Y
m N
Coherent NC production: v A —v A"
(Signature: T’ which is distinctly forward-scattered)

Antineutrine Mode Monte Carlo
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K2K results
predict this peak 1000
will be missing

BO0
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coh pion
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90% CL
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MiniBooNE NC 1t Selection

. event in beam time window (v event)

. # veto hits < 6 (eliminates cosmic rays)

. # tank hits > 200 (above Michel endpoint)
. event radius < 500 cm (fiducial cut)

. one sub-event (no decaying pu, NC)
. e likelihood prefers e hypothesis (EM-like)

. eTt likelihood prefers 10 hypothesis (2 ring)

™ @y

2 ring fit:
determine E, direction
of each Cherenkov ring m 2 = 2E E (l—cusEl )

— decay kinematics N




Notes:

. The data used is ALL of the antineutrino data

. The MC (May 06 Baseline) does not have
absorber effects explicitly simulated
. We perform a 25m cut test, in which all

neutrinos downsiream of the 25m absorber
have been eliminated

. Besides overall normalization, absorber effects

produce more neutrinos at lower energies,
which do not affect t’ kinematics (higher
energy production threshold)
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. The following plots have been relatively
normalized



i’ Kinematics
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MiniBooNE's resolution on the 1t mass peak (Am~22
MeV) is comparable to K2K's (Am~20 MeV) at 10%
photocathode coverage compared to 40% for K2k



— Lloeo
70 — MU iolg
MC tota with 250 oA
B

1, (Mey)

—_— Dol
MC v RES

T2C W e OO
....... MC 1, TES
S ~,1,, L_;“ ‘“I
M total
RO~ . W Lobal witk 25m cul
(FT
.‘_l: .
-t
""1::‘- .
(8_is the angle of the T .—:H%:H“ Yo

mEwa -
e il e ) _
¥

outgoing m” in the lab wrt to I 08 05 D4 02 C G2 04 0 08 |
the antineutrinog direction) cosi,



— oo
_ e W l:n Hts
il — MW, ZOH
W, HES
M, CCH
WM evarvikFing elze
WO folo
WMC Lolal with 25 cu

Removing v COH
contribution

QD 80 200 350 300 350 40D 450

L1 —cosB,]
ait —
— Dotz

a0 MC v, RCS

R h."':-\lr |.-".I _"'i'_"-':

" b e G0
Suggestive of ~ e
antineutrino MG tatal

MG tatal with 25mm cot

NC coherent =——# - P
n¥ production s -1t S

30

oS0 100 150 200 CCD 200 320 4'373 £330
—.{1-cosd,)



Summary

There are indeed 1's produced in our
antineutrino data!

There is good agreement between data and
uncorrected MC for 1V's; new updated MC
expected within a few weeks

Kinematic distributions are what we expect

The data suggests antineutrino NC coherent
¥ production

The 1t” analysis remains statistics limited and
more antineutrino data will help in addressing
the NC coherent Tt production question

We will start up with 50m absorber running
which will be useful for cross section
normalization as well as this analysis
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