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@ Atmospheric region:
Al s =Gl e

B Super-K, KZK, MINOS, etc
Solar region:

Ga 95% R
] Am2 ~ 102 eV?
107 - VoV, . B SNO, Super-K, KamLAND, etc
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= All limits are at 90%CL
unless otherwise noted
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@ Atmospheric region:
Al s =Gl e

B Super-K, KZK, MINOS, etc

= W Solar region:
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Active-sterile
neutrino oscillation?

B LSND EEF v E—LFHhS Ve OHIE%E
#7101(3.80)
Best fit: Am2~1 eV24, sin?226 ~ 0.003
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neutrino scheme

8 Oscillation with active(v L) and
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v u disappearances
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10 | Limits by :
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e (3+1) global fits
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Overview

SCIBOONE detector Z }
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Fermilab Booster
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Neutrlno Beam
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SC|Bo£oNE detector

04 SanooNt\

: B 55—y hD] OOM FRICERE
7 —— ® SciBar:

Muon Range Detector g | active scintillator tracker
(MRD)

(~14000 strips)
® Neutrino target (~10 ton)
@ Main component : CH
8 Muon Range Detector (MRD)

8@ A sandwich type detector of
steel + plastic scintillator.

8 Reconstruct muon momentum
from its path-length

Electron Catcher (EC)
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MiniBooNE detector

B Y—7Tv D 4OMFRICEHRE
8 Mineral oil Cherenkov detector

SciBooNE
Detecto

Decay region

100 m . 440 m r n = ]-47

Total mass: ~800 ton
8 Main component: CH>

Designed to test the LSND signal
at L/E ~ 0.7 meter/MeV

L/E for MiniBooNE:
540m / 0.8 GeV ~ 0.7 m/MeV

B 2002h5 (RED) T—5=2EE
2 DDEEHeIFE—L &
—a—hMYU/EHN (KFR) HHE

® & B 2 2 aan
& B & & DBAaN

& & B B A B BAEES
8 & B8 aew
- 8 F P " R BEEESR
" & a BB aaEw
® & B " & B EBES
. ® ® P P RRANS
" P F R RERRPERETT
8 & & B &S BNaES
& 8 8 B8R

L I e Rl
& & &8 & 2 aEn

11



Protons on target (x1E20)

Data sets

Period BNB Mode SciBooNE POT MiniBooNE POT
( Sep. 2002 - Dec. 2005 Neutrino = 5.58 x 1020 )
Jan. 2006 - Aug. 2007 Antineutrino 0.52 x 10%° (from Jun. 2007) 1.71 x 10%
(_Oct. 2007 - Apr. 2008 _Neutrino 0.99 x 10% 0.83 x 100 )
Apr. 2008 - present Antineutrino 1.01 x 10%° (until Aug. 2008) ongoing
— — , q/  —~
[ — Deivered SClBooNE <} 1% "“MiniBooNE &=
- weees For analysis 16 O
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- SciBooNE: 0.99 x 1020 POT
- MiniBooNE: (5.58 + 0.83) x 1020 POT
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Integrated shift statistics - SB only
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AnaIyS|s strategy

SciBooNE
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100 m 440 m
Measurement at SciBooNE
~ N

N°bs = |bsgxOsgxEsp
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Decay reglon' s

SOm
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AnaIyS|s strategy

SciBooNE

i Detector | |

A

Measurement at SciBooNE
-

~N

100 m

Extrapolation

440 m
Prediction at MiniBooNE
al ™

Nobs o

PspxOsBxESB
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SciBooNE

Analy3|s strategy

- |Detector ||

Measurement at SciBooNE

440 m

Prediction at MiniBooNE

4 Res "\ Extrapolation R )
[ [
Nobs = \PspxTspx Esp MPred = |dypx OMBX EMB
. Y, \EE A y,
Comparison
Mobs

Observation at MiniBooNE
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AnaIyS|s strategy

SciBooNE

D¢tect9r
100 m " 440 m g
Measurement at SciBooNE Prediction at MiniBooNE
“ \ Extrapolation 8
Rss > Rve
1 1
N©PS = |Dspx TsBx ESB MPred = OppxOMBXEMB
N J \&2 A J
Cross section Comparison
extraction
) 4

[O'CC = INck=l/ (ESBCI)SB)j
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SciBooNE event

CC event
candidate

SciBar

SciBar
stoppe g

N

MRD stopped

select

jon ([~
EEEZQ L bRILZ :
A= TICAWS m

EC

MRD

| m—

MRD penetrated

B Select MIP-like energetic tracks (P.>0.25GeV)
B Reject side-escaping muons.

@ 3 samples:

P.: Muon momentum

B SciBar-stopped (P, 6 ) |reconstructed by its
path-length
L MRD‘StOpped (P:u’ 6 u) 0 ».: Muon angle w.r.t.

® MRD-penetrated (6 )

beam axis

True Ev (All CC event)

Ev

— Generated in FV
— Total selected
— SciBar stopped
— MRD stopped

MRD penetrated

~

0.5 1 15 2 25 3
True Ev (GeV)

OO




Rate normalization factor

N
3y

CC interaction rate

I\)

— Rate norrhallzed to NUANCE
R Rate normallzed to NEUT

__ ................... I:I ..... MCtotaierrOr ................... ..............................

»——|

1.5/

- MC flux error
S MC xsec error

_______________________________________________________________________ In_tegrate_d__._.____._

_> I*)lﬁ\:—gt‘.’.@
—a1—MNY/Rib#%
sy ) e GBS AR O
'WrmEtE) DIE

DWTICZa—hY/RIDHTEBEZFHMEL T, ERULEX LIS
(ERY D RFZNICX T 5 CCERICHEEDAITE)
Phys. Rev. D 83, 012005 (2011)
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MiniBooNE
reconstructions
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MiniBooN

MiniBooNEBi I TDF8l & ZFDERE

MiniBooNE EnuQE

E prediction

24000
22000
20000
18000
16000
14000
12000
10000
8000
6000
4000
2000

Total err.

. Flux + X-sec. err.

MiniBooNE det. err

-
1 11 ‘ 1 11 ‘ 1 11 ‘ 1 11 ‘ 1 11 ‘ 1 11 ‘ 1 11 ‘ 1 11 ‘ 1 11 T_\_
QJ 02 04 06 08 1 12 14 16 1.8
Reconstructed E, (GeV)
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MiniBooNE prediction

SciBooNED BIE#ER Z 8

MiniBooNEE B TD Tl & ZFDiRE

MiniBooNE EnuQE

Total err.

. Flux + X-sec. err.

- MiniBooNE det. err

AUL. 2RbLaEO
mEDMHEBEG EZER> TRRS o iR

Total err.

. Flux + X-sec. err.

- MiniBooNE det. err

30000}

25000 |

\ 20000

% 02 04 06 08

1 12 14 16 1.8
Reconstructed E, (GeV)

,////15000:

10000
5 4
5000 -
==
i -
0_||||||||||||||||||||| L1 |-.-i_

0O 02 04 06 08 1 12 14 16 1.8

Reconstructed E, (GeV)
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MiniBooNE prediction

SciBoONEDHIERZRZEA L. 2% HIZMD
MiniBoONEETOFHIEZDIRE BREDHBEGEZER->-TRELDEHER

MiniBooNE EnuQE .

' N Fractional error

Total err.

Fqu/X-se and total
error constrained by
SCBooNE data

_____
r

b e mpmm==F=F

I 1 - I‘|2I y Co v by by by by v by g by v g 10 -0 J-O
Reconst 0 6406 08 113416 18 Reconstructed E, (GeV)
| Reconstructed E (GeV)

72ov I AEMEBERBDRGRZEZZ. MiniBooNE
RHEEDI o —EREEFXRTINRS I &EIChI
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Oscillation
probability

B 2KE0UT.
B SY0IRED E— 7 TIRE)
HEENRKRICED
B Am? 75“7(% < fot%é: a5
-3 ’OT}E@JGDxJJ%h 55?%
B SBEMBODIRENIMEZRD L
P(MB)/P(SB) hNEAff =5
)|
B 05< Am?2< 30 eV2cRE

YV u survwal Drob for the total # of events

"§§'ax1mum at SB
10" 10

Am?[eV?]

Sensitive region
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Oscillation fit

MiniBooNE E v (rec) prediction

& sconol $in®20 = 0.5 — Null
2B DIRE ZRE L T, 9 o —anti7ey
(Am2, sin?260) FELZRFrY 2o = —aneose
20000 ;_ — A m?=13.5eV?
i ., 1.27Am*[eV?]L[km] 15000
P(v, — vg) = sin” 260 sin E[GeV] 10000;_
i N ST == — —
NUTFTEESND A x2 % e
A x2 = x2(each point) - x2(best) £ ;-

1.1=

 —— e

X2 2 Z(M;')bs on M;?red)‘/}zl(M]gbs = M}fred) gzé \_l_'_,_,7 |
0.6

: 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1 I 1
0'50 02 04 06 0.8 1 12 14 16 1.8
Reconstructed E, (GeV)
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Sensitivity

A m? [eV?]
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B Sensitivity is defined
as the expected limit B o R R

S NS : it iy Miﬁi’éb’&N’l’E"b’h’l’y'éW"é'l'_' géas".'t'.'\',ﬁy """""""""

R e R e R R AEC R R T EEPETREEPREPPE

AN i . SGiBOONE. s MiniBOONE 90% CL. expécted. .-

. 1T -SclBooNE-a-MmlBooNEQO%CLJ_r1c;
(One of) the world

best sensitivity at 0.5
< Am2 < 30 eVZ.
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