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® |ntroduction
e Motivation & context

e Experiment performance
and progress

® SciBooNE cross section
analyses

Signals and backgrounds
e Charged current (CC)
e Neutral current (NC)
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Need for CC o,
In oscillation disappearance analysis, V“\ / w,e-

CCQE = signal n W
CC1n = background Tn
— stat. only

C. Walter (Duke), NulntO7 — 8(NQE/QE)= 5%

LLJI._.—“~ 'IJL_TPUC Energy — 8(NQE/QE)=20%

_...L...l...l....L...[...]....l....l...J...i....l...]...J....l.._

K. Hiraide

econstructe
Energy

o Am?2,; error

10 | | | | I | | | | I 1 1 1 |
1 2 3
Am? (x1 0° eV2)
Goal: 5% uncertainty (occi-/OccaE)
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p,n EZO 3130 no
. —
P
p,N
\ T2K Monte Carlo
® v, Ve backgrounds from 35/ |- Expected Signal+BG
. . . . W sing23u=ﬂ.1{]l
Intrinsic ves and misidentified 30 «in?2021.0
1 AM2=0.003eV2
vy events 25 — Total BG

—— BG from 1.‘JH+:=mtiw.rp

e Major background for T2K 20

(and MiniBooNE) < j’
e Goal: 10% NC1x® uncertainty 10 *
e 2xincrease in 643 sensitivity ¢ J[ 1[
® 4 yearsvs. 2.5 years o oath,

0 05 1 15 2 25 3 35 4 45 5
Reconstructed Ev(GeV)
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" *SciBooNE collaboration™

*Universitat Autonoma de Barcelona
*University of Cincinnati

*University of Colorado

*Columbia University

*Fermi National Accelerator
Laboratory

*High Energy Accelerator Research
Organization (KEK)

*Imperial College London*
*Indiana University

*Institute for Cosmic Ray Research
*Kyoto University*

*Los Alamos National Laboratory
*Louisiana State University
*Purdue University Calumet

*Universita degli Studi di Roma
and INFN-Roma

*Saint Mary’s University of Minnesota
*Tokyo Institute of Technology
*Universidad de Valencia

Spokespeople:
T. Nakaya, Kyoto University
M.O. Wascko, Imperial College
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Overview
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Target & Horn

Main components of Booster Neutrino Beam (BNB)
(96M and 179M+ pulses)
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100 years of living science

v Flux Prediction

n* Production Cross Section from HARP Py ,,=8.9GeV

M. Tzanov
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[sciBooNEG]

e External meson production data
e E910 (BNL), HARP (CERN)

® Need thick target data for
absolute cross sections

® Parametrisation of cross
sections

e Sanford-Wang for pions
® Feynman scaling for kaons

NIM paper available (MiniBooNE)
arXiv:0806.1449 [hep-ex]

?Detector

BRI .

440 m
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v Flux Prediction ‘

e External meson production data
e E910 (BNL), HARP (CERN)

® Need thick target data for
absolute cross sections

[ b B Fd b

[a—

o
—
(=

® Parametrisation of cross
sections

Flux (cm2 * pot * 25 MeV)!

e Sanford-Wang for pions
® Feynman scaling for kaons

NIM paper available (MiniBooNE)
arXiv:0806.1449 [hep-ex]

10- lllllllllllllll lllllllll
0 0.5 | 1.5 . 2.5 3

E, (GeV

Del ay region ‘

)
SciBooNE

?Detector

BRI .
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o/E (1 0'38cm2/GeV)
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0.8 |

o6 | CC quasi-elastic

04 |
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- E, (GeV)

NEUT Monte Carlo
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Oy predlctlons

[sciBooNEG]

° LIeweIIyn -Smith
o Ma=1.1GeV/c2
e Non-dipole Vector FF (BBBA)
® Rel. Fermi Gas (Smith & Moniz)
e pr=217 MeV/c, Eg=27 MeV

Resonant nt

® Rein & Sehgal
e Ma=1.1GeV/c2

Coherent &t

® Rein & Sehgal w/ lepton mass
corrections

Bl

e GRV98 w/Bodek & Yang
correction

Nuclear effects:

e Formation zone & nucleon final
state interactions

12
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Muon Range
Detector
(MRD)

o

SciBar
(Scintillator
Bar)

BElectron

%M;liBooNTE
gDetector :

SIS

440 m y

P
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" “Vertex Detector: SciBaf

",,[

e Extruded plastic scintillator

¢ Fine-grained neutrino vertex Extruded [[
detector scmtlllator
with WLS fibres |||H
® 64 channel MAPMTs
e ~15k channels

(151) I,,
e All channels operational ”“"M““ :

=y
B

® 15 tonne total mass

Originally used in K2K D SR “
experiment in Japan -

(See Sakuda-san’s talk next)

M.O. Wascko Elba X 2008 15
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°°°°°° >~ EM Calorlmeter FC ==X

Fibres

® “Spaghetti” calorimeter
e Scintillating fibres
sandwiched in lead foils
4! e PMT readout at both ends

= WA® ¢ good energy resolution and
W linearity

e 14%/E resolution

e MC tuned with cosmic data

® 11 Xo thick

Originally built for CHORUS;
used in K2ZK

ey N 17
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Muon Range Detector ]

_ E.Villegas

'5‘
Al

® |ron plates (5cm) with
scintillation counters

’, ,. ’, ,, ’. I. l. ’. I. ’. l’ :

® Measure up to ~1.2 GeV
muons

® ~5% momentum resolution

= A

"' \ // ﬂ”*r

Recycled from past FNAL
experiments

Won DOE “Closing the
Circle” and P2 awards
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100 years of livi

100 -
SciB

SciBooNE installed
and commissioned
in spring 2007

M.O. Wascko

ooNE Progress

Protons on target (x1E19)

Event rate (/4E16 POT)

Elba X 2008

N
o

-
(2]

—
o

N
(=]

e
o

SciBooNE<

= Delivered

- ===« For analysis
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> SciBooNE Prcg eSS

E 20_ = Delivered
. . = - e For analysis
SciBooNE installed =
and commissioned 5 151
in spring 2007 s |
- s 10
o [
& T
ST
p | L e v A A O O |
5 |
o n
©
E i + 0+ +
?; 20— + + + + +
'§ -
s |
TR 60% statistical uncertainty
10~ in 20 minutes!
N ++.+++ ——
o_lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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"™ SciBooNE Progress

[SciBooNE(]

= Delivered
----- For analysis &

N
(=)

SciBooNE installed
and commissioned
in spring 2007
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III|IIII|IIII

Protons on target (x1E19)
=
(34

e, &
ey

e
- BTy \ ~
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el - S ot : +
. »n . -

60% statistical uncertainty
in 20 minutes!
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CC Inclusive

u's easily identified if penetrate MRD
96% pure CC MRD matched/stopped event timing

21,431 stopped v events £ | Entries 31067 | 7
w ",_n_jL =
- 2,
EC 5
MRD 10°F
- — MRD matched event
g ~—— MRD stopped event
10

=

—h
MNEPT—T T T rron

Hﬂﬁ“ﬁ i AT Ty

i

o 2 4 6 8 10 12 14 16 18
Event timing (u sec)

=

— <

Normalisation set by
MRD-matched events
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MRD stopped events

Reconstructed Muon Angle

© Data LEDUies 21431

] 1200 DOther
Normalised ;g0 VNG
t MRD @vocmher
0] 800 £ v cC coherent =

a v CC resonance =

matched

600
events 400
200
% agavay _.. . _. .- ............
8, (deg)
3 Reconstructed Muon Angle
A | 2,55_ 6, resolution = 0.9°
ngular -
discrepancy  °f
is not 15E 4
- e R = ++ -I-_l,
detector effect 1 =" a
—physics? o05f ﬂ[
i
M.O. Wascko Elba X 2008

Reconstructed muon momentum Y- Nakajima

Ill]llIllll]lIUYlII]IllIllllllllll

o © Data LENiies 21431
' -. O DOther
; v NC
ES v ccoother

E\' CC coherent x
ngCresonaneen

B3 ccae

16 18 2
P, (GeVic)

Reconstructed muon momentum

P, resolution = 50 MeV/c

—_—

—h
(44
lllllllll lllllllllllllllllll

P B

o

PR BT SEPEEP RN BEPSEP U SN SURU RN Y PN PRI ST
02 04 06 08 1 12 14 16 18 2
P, (GeVic)
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66 - —
NCIUSIVE - €
Y. Nakajima

MRD track timing (vertex in FV)

E 10* = Entries 104664
E b
L )
EC i
MRD maz_
u l
v / I
i I i
10
.1IIIIIIIIIIIII|III|III|III|IIIIIII|III

2 0 2 4 6 8 10 12 14 16 18
1L Sec
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*  CC Inclu
16000
SciBar
1

14000
EC
| |
09

Muon angular discrepancies.
under active investigation °°

12000

10000

15

14
13

12
11

Data/MC

llll]'l”]llll'lll[lllll IIIIIIIIIIIIIIIIIIIIIIII
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Y. Nakajima
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o SciBar PID
|dE/dx (muon track sample) |
1500 — .
B Entries 17655
" =P
g =5
1000 -— :::;:: % "
L = ==
- :.3,.:‘ |:| others
500—
% : .
dE/dx (MeV/cm)
|dE/dx (proton track sample) |
B | Entries 933
60 =N
40
20
O 5 10
dE/dx (MeV/cm)
M.O. Wascko

[sciBooNEG]

Energy deposit
used as PID

| MuCL (2-track sample) | K. Hiraide

Entries 4056

10°

CRUANLITEIN ALY NN |

VAN

5 06 07 08 09
MuCL

Cut at MuCL>0.05 for 2" tracks:
84% n+ efficiency
~90% p rejection

Elba X 2008 26
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SciBar Cuts

e Additional track
parameters used to
distinguish interaction

signatures i Entries 11181
20(1)_
® \ertex separation
1500
»
e 2nd track angle : >
1000 '
o AOp : rejected
500:—
00- — 10 — 20 30 40

Track edge distance (cm)
mMm.0. wascko  LCIud A ZUUo 27
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Additional track
arameters used to
distinguish interaction

signatures

® \ertex separation

e 2nd track angle
® Aep

SciBar Cut

SciBooNE

A%
A6, (2track p+m) K. Hiraide
100
50
20 40 60 80 100 120 140 160 180
A8, (degree)
Elba X 2008 27
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> CCQE [w]

Vi u,e-
J. Alcaraz-Aunion
| Reconstructed Q*(1track)
| w+ - Entries 16021
" p 40005
XK J v-CCQE
> v+CC
3500 ! \-cc:;n
SciBooNE data ' vhC
3000 m v-Others
_ Emﬂ-\-
2500 L
pA
1500
1000 o P
-9 N . . . _._‘
500 &2
% 01 02 03 04 05 06 07 08 09 1

GeV?

1 track events 67% pure CCQE
using NEUT (Ma=1.1 GeV)

50 100 150 200 250 300
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. CCQE

Vu.e - Aa-
u, M ,e
J. Alcaraz-Aunion
| .\ Reconstructed Q*(2track)
W Entries 1290
n I 160
P -

_ B3 v-ceae

140 — XA v-cetn
— 33 vceeoh

i — 53 v-ne
SciBooNE data 120 = i

— |:]amw

100

80

60

o
40 BIXXXRR . -
OX REERRLAAK R SR IIES X SKRTTT:

[1] 01 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1

2 track events 81% pure CCQE
using NEUT (Ma=1.1 GeV)

50 100 150 200 250 300 :
Results in 2009
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>~ CCQE - SciBar only

MRD
J. Walding

5507

o0 / T

50:— ininainntnntnntnnini
L LR Y L ® Events can remain in SciBar
L EH EH only
-HH HH HH HH ® | ook for muon decay to

tag the muon tracks

i
i T Different kinematic regions
-15°-|llllIlllllllllllllllllllllllllllllll
0 50 100 150 200 250 300 350 . .
om Different systematics on p,
measurement

M.O. Wascko Elba X 2008 30
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J. Walding Muon Lifetime (Data)

Muon Lifetime (Data)

B Ent 3138 |

a8
:
R

Prob

o
n
| IIIIIIII+ I

10

| IIIIIII|

—

= T

1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 4
2000 4000 6000 8000 10000 12000 14000
Time (ns)

T, = 2.003 £ 0.047 (stat) us
expected = 2.026 £ 0.001 us

Suzuki, et al., PRC35, 2122 1987

M.O. Wascko Elba X 2008

* CCQE - SciBar only

Tue May 20 01:50:26 2008

SCIBOONE ]

D

V

® Events can remain in SciBar
only
® | ook for muon decay to
tag the muon tracks

Different kinematic regions

Different systematics on p,
measurement
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©  CCin*events =

SciBooNE data SciBooNE data

M.O. Wascko Elba X 2008 31



imperial Colege. [sciBooNEG]
. C C 1 T "

using NEUT
2track u+t nonQE 2
E, ( u QE) (Ma=1.1 GeV) Q? (2track p+n nonQE) < biraide
o Entries 1200 Entries 1200
: 400 B3y ccae
= % v CC resonantx
150 -_ % v CC coherent x
| sz - g v CC other
- :’-,;:._.:'-:’; D v NC
100} ";:'-:.-,:-: :'-.' % anti-v
I 200 2228 [ ] BG from ECMRD
50 -
02040608 1 1.2 1.4 1.6 1.8 2 5 0.7 0209 1
S (c\")) Q? (GeV/c)?

Important measurements of major background for
v, disappearance (both T2K and MiniBooNE)

Results for ICHEPOS

M.O. Wascko Elba X 2008 32
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©  NCn0 scattering ™=

EC vRrD
Y. Kurimoto
SciBooNE data
550_—
100:
e NC signature: no muons i
50:— nll
e SciBar’s tracking and PID - T
clearly identify ys from i© of _ I
decay i il o 2 M
i I
. =50 .
e EC increases acceptance for 13
high momentum =n%s - = WUl
_ -100 i |
e (Cut on vertex separation - - ommom o
but now reject joined tracks! i
.150_IIIII|IIIIIIIIIllIlIIllllIlllllllllll
0 50 100 150 200 250 300 350

Results in 2009 cm
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s NC® scatte ring

EC MRrRD

Y. Kurimoto

10° ‘
B NC any pi0
B CC any pi0
_ Bl NC others
e NC signature: no muons 10 CC others

using NEUT
e SciBar’s tracking and PID

clearly identify ys from «i® 4,
decay

e EC increases acceptance for

high momentum =°s 1

e (Cut on vertex separation -

but now reject joined tracks! 0 40 80 120 160 200
cm

Results in 2009

M.O. Wascko Elba X 2008 33
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100

1

[sciBooNEG]

” NC elastic scattering

EC MRD

H. Takei

Top view

e No interference from photon
propagator

e Simple signature: recoiling
nucleon

e Tuning PID cuts

e Few measurements at low Q2

0 20 40 60 B0 100 120 140 160

Gives access to strange spin
content of nucleon

Results in 2009

M.O. Wascko Elba X 2008 34
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No interference from photon
propagator

Simple signature: recoiling
nucleon

Tuning PID cuts
Few measurements at low Q2

Gives access to strange spin
content of nucleon

dE/dx (MeV/cm)

“ NC elastic scattering

EC MRrRD

[SciBooNE(]

H. Takei

1

N
o

:’h“f‘f e
'.’"’Q-o'. *er .

¢ .
15 .._v“ >
=28 L.
F " 0. ..‘. .
N
2 i

103

- .).. :l

: -cut for proton selection
h -~ S?.:J' '... ‘._ ' )

- proton
- others

S J:
_f‘l::l‘::'l.l.l l | - l L1l l l.l 1 l Ll l.l l.l.l l L1l
% 20 40 60 80 100 120 140 160
track length (cm)
Results in 2009
Elba X 2008
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* SB v cross sections

P

1 1 T T l 1 1 1 1 l 1 T T 1

1track

CC-QE
CC-1n

1500

1250
1000

IIIIIIlIlllI

=
|

750
500
250

IlIIIIIIIIIIIIIIIIIIIIIIIIIII

1 2

o

SciBooNE data

[sciBooNEG]

roﬂg
\Ns‘\Q“

80 - SN —— t( I-lliraide-
i 2track QE -
60 I~ 1 MC only
40 |- Jusing NEUT
20 | -
0:....|....|....--'
0 1 2 3
rec. Ev (GeV)
Results in 2009

WS = 30%
of events!
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*Many more analyses!

[sciBooNEG]

CC1nV cross section
AS
Radiative A decay branching ratio

Antineutrino analyses!
Short range nuclear correlations

Modern nuclear models and nuclear effects

Lots to learn form e- scattering community!

Elba X 2008
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Imperial College .
London i SciBooN E<
. Conclusion e

® v-nucleus scattering is entering
the precision era

SciBooNE, 2008

® SciBooNE is running well

e already achieved POT goal

e SciBooNE analyses are
progressing quickly ¥ -
¢ Measurements important for {)

next generation of oscillation R S il LY N ™ 2

experiments

e (SciBooNE will also provide ~ /Vlany new results coming this year!
important new constraints for

improved MiniBooNE analyses)

M.O. Wascko Elba X 2008 38
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Imperal C“Q]OO i [SciBooNE ]
Cross Sections ‘
CC/NC

quasi-elastic Ve w,e-
scattering (QE) ’ 19 G.P. Zeller
42% / 16% v | |

)

W >
n/: 0 8
I 6 11 TOTAL +
VU vu O | ¢
\/ i L] |
: 0 g 08 { ’ b I
p EZ o~ 4 ' " 1 Il B v
/\p % . | |ﬁ‘si""l
L 0.6 3 Y
L_LJ @
CC/NC o) ¢
resonance >
production (1) vy w3 04
25% /7% \/ A
V“\ iy §W+ Tt ‘fa 0.2
n ' ~~
. — o
20 70 |
p:n — 0 =
10
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kst C"glOO ] SciBooNE
SciBar Performance —

sum_h2[10000] |

Entries 14593

Mean 27.52

RMS 11.61

e Lightyield for MIP

e ~20p.e./1.3cm
(average over all channels)

e Hit finding efficiency
(cosmic)

e Horizontal plane: 99.9%
e \ertical plane :99.8%

M.O. Wascko Elba X 2008 42



Imperial College

London ]OO , SciBooNE
EC’s Performance —

EC VRD

C. Giganti
: Energy released by a MIP in the EC

= Entries 94495
Mean 106.5

4000 - RMS 39.38

3500
3000
2500
2000 *

1500 |

1000 |—
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Imperial College
London

SciBooNE cosmic data

100 120 140 160 180 200 220 240 260 280 300

M.O. Wascko

Efficizrey

* MRD Performance =

Y. Nakajima
View:1, Layer:3, Side:0 Mean Efficiency = 99.44%

Hit finding efficiency -

ﬂr{?i STV AT typical horizontal plane
calt | N | . !

N .- [ ' Iy
l'lﬁ:— S bl .' | I.

N . | T T S PP P . .
bt 1o .+ I Hit finding efficiency~99%
02_ .:- 1 ' AR {i '

=100 -50 ] ] 1Co

Track Position {i

5
Mean efficiency: mean of |y| < 100 cm

P, (rec.-true)

K. Hiraide
T Tnd SEEATT
N \_C:‘Ill 2.57e+04+ O
Mean -001538+ 0.00015
| Sigma 0.04861+ 0.00015
20000 (—
I # Muoh momentum
- resolution ~50 MeV RMS
10000 [—
i I A A 4 | 1+ 1 1 | M\ | 1 1 1 1
Q4 0.5 0 0.5 1

(GeV/c) 44



Imperia C"glOO ) [sciBooNEG]
Neutrino Flux

e Use external data for meson
flux predictions

n* Production Cross Section from HARP Py ,,,=8.9GeV
250:—”'l,'.-"""i'l;.r”'”'l'”'”'-:'_”'l”'l""”'l”'l"" PY HARPdataforplonS
200 [ %4}4_\**; 0,+=45 mrad B

E be 3, I T EL e Bd .
150 Ei ----------- -y + {;ﬁ ...... e ® Feynman scaling model
100 B £ Y ;

RSN I N ] fO r kaO ns

50 R 3 R

-~
s

1

e

HH
s
o
>
A
+
1}
\J
(8]
3
-
o}
Q
1

PRPE TR P

-
-
-t
|
T
-
-t
-t
-t
.
|

200'_::5}:::,:4;... + + +
PR ere Pl 5 : :

150 - Lf femiosmrad 4 {.M;{‘. temisemed 1o GEANTA4 simulation of

100 £ Y T Tl I neutrino decay volume

50 - RS + RS .

........

200 :_4_._._|_H_._|_._._._|_|_H_|_._H:f2mp¢“;ﬁ?ﬁ.ﬁ? s __ TR B sL}""“"“,““ "_ e v and ; ﬂuxes
i T T ]
L o] +=165mrad p=195mrad 3 i
150 { 43 ’ I h ’ e currently ~18% uncertainty

d%c/dpdQ, (mb c/(GeV sr))

100 TN 1 { .
50 | i S ] e expect ~8% uncertainty

0‘..1,..1.,.1;:-;‘fv}.:“f’ﬂ*euL 113.;?'?“"'%*—4 sl
1 2 3 4 5 1 2 3 4 5

pye(GeV/c) Px(GeVrc) e Same as MiniBooNE beam
simulation
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Imperial College

London s of ingscence

[sciBooNEG]

Neutrino Flux

e Use external data for meson

| | P bt B B |

—

o
o
o

P
—_

Flux (cm2 * pot * 25 MeV)™
o

I llllllll

-12
10

|
-13
10

'_

— all flux predictions
-V, e HARP data for pions
ma e Feynman scaling model
=i for kaons

L
— v

3 e GEANT4 simulation of
neutrino decay volume

e vandv fluxes
e currently ~18% uncertainty

® expect ~8% uncertainty

n-llllllllllllllll

0

M.O. Wascko

0.5

b s 225 3 o Same as MiniBooNE beam

E, (GeV) simulation
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Imperia C"glOO ) [sciBooNEG]
Neutrino Flux

e Use external data for meson

N — all flux predictions
b] &
E I - e HARP data for pions
™ -10 .
o 10 — M ® Feynman scaling model
bz - for kaons
o =
\S/ -11] I \_’ . .
x 10 & 2 e GEANT4 simulation of
2 : neutrino decay volume
ol e vand v fluxes
10 .
e currently ~18% uncertainty
® expect ~8% uncertainty
10-13 | O . | I [ K 3 | I | N I [ | I 1 I pagt i I e i)
0 0> : 1> . 2> > e Same as MiniBooNE beam
E,1GeV) simulation
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Imperial College

Event rates

_ Numberv,

39k

NCE 17K

CC1lx* 24K
CCnr ok
NC1x® Ok
Misc 2.1k

NCcohn 0.8k
CCcohn 1.2k?

_ TOTAL

M.O. Wascko

[SciBooNE(]

46
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Event rates

_ Numberv,

39k

NCE 17K

CC1lx* 24K
CCnr ok
NC1x® Ok
Misc 2.1k

NCcohn 0.8k
CCcohn 1.2k?

_ TOTAL

M.O. Wascko

® (In fiducial mass)

[SciBooNE(]
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Imperial College
London I

years of living science

Event rates

CCQE 7.5k
NCE 3k
CC1lm 2K
CCnr 0.5k
NC1x® 1.3k
Misc 1K
NCcohr 0.3k
CCcohn 0.5k?

M.O. Wascko

Elba X 2008

[SciBooNE(]

® (In fiducial mass)
e Neutrino mode

e 1e20 POT

e Also expect ~800 ve
events

46



Imperial College
London I

years of living science

Event rates

CCQE 7.5k
NCE 3k
CC1lm 2K
CCnr 0.5k
NC1x® 1.3k
Misc 1K
NCcohr 0.3k
CCcohn 0.5k?

M.O. Wascko

Elba X 2008

[SciBooNE(]

® (In fiducial mass)
e Neutrino mode

e 1e20 POT

e Also expect ~800 ve
events

e Antineutrino mode

e 1e20 POT

e Also expect 8k v,
events
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Imperlal College

~ *Single & backgrounds =

Non-QE interactions and E

Reconstruction

SC|BooNE

=
c
v
>
w
°
=~
2
E
=2
=

._0.4 s
True - Reconstructed Energy

C. Walter (Duke), Nulnt07

M.O. Wascko Elba X 2008



Imperial College

T e S ea rCh fO r 6 1 3 : Ve [sciBooNEG]

e Subdominant oscillation

sin%20,e ~ sin%023°sin%2013

Py
E I I I I I
Need good measurement of 02, @ NCz® uncertainty
o - stat. only
n r - 0BG=10%
e Major background from NCn® =) T OBG=20%0
events L
‘0
. L, . . 1021 _
® v rings mimic e rings in Super-K
e Must reduce uncertainty on NCn® _
cross section . | | I |

1 p) 3 4 5
Exposure /(22.5kt x yr)
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[SciBooNE(J

Imperial College
n

Need for o,
Measurements

S.Mine
| | 1 | | P, —

p.N

- stat. only
- 0BG=10%

e \Want to reduce uncertainty
in o(NCn®) from 20% to

10%

2 20,5 sensitivity

© sin

[
N

® improvement of factor of
2 in ultimate T2K
sensitivity to 043

1 2 3 4 3 . A
Exposure /(22.5kt x yr) ¢ or .52years VS. 4 years
to 10

Elba X 2008 49
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M.O. Wascko

v, disappearance

e \With one detector,
compare Ev data to MC

and look for shape
distortions

e MiniBooNE alone has
significant reach in
sensitivity

Results coming soon!

)
E
<

10

10"

K. Mahn

. 90CL excluded, CDHS

. 90CL excluded, CCFR

10

Elba X 2008

-2

10"

sinz(ze)1
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~ =Joint v, disappearance™*

R. Patterson

A measure of the v, E_spectrum...

... is @ measure of the 1t* spectrum...

... which provides the m*>u*->v_flux.

SciBooNE provides constraint on «n* parents of v,
events in MiniBooNE with same nuclear target

results later this year

M.O. Wascko Elba X 2008 51



~ =Joint v, disappearance™*

R. Patterson

A measure of the v, E_spectrum...

... is @ measure of the 1t* spectrum...

... which provides the n*—»_ﬂux.

SciBooNE provides constraint on «n* parents of v,
events in MiniBooNE with same nuclear target

results later this year
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Imperial College

London -

e Neutrinos interact in
surrounding materials

e Hits in both views

e >1 hit with >10 PE

® Area of active
investigation

M.O. Wascko

Dirt backgrounds

[SciBooNE(]

Entries 42970 Enwies 4270

potgom

1000 -800 600 400 200" 200 400

Z
H. Takei

-1000-800-600-400-200 0 200 400 600 8001000 = X
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mperial Co gOO [SuBooNE(]

e SciBar/EC events have
good acceptance for high
energy ve events

Il
Il
Il
Il
Il
Il
Il
gl 1l
|

® mainly from K+ decay

— al

e

® [Expect to measure rate
with ~17% uncertainty in
SciBooNE

10 &

-11

Flux (cm2 * pot * 25 MeV)!
o

® |mprove MiniBooNE
constraint (32%)

1 1 1 1 | 1 | 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1
0 0.5 1 1.5 Z 25 3

E, (GeV)

Results later this year

M.O. Wascko Elba X 2008
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