Search for Muon Neutrino Disappearance scscone/

In a Short-Baseline Accelerator Neutrino Beam
Yasuhiro Nakajima (Kyoto Univ.), for the SciBooNE Collaboration

: : . . . Oscillations in other parameter regions
Neutrino Oscillation Observed Oscillations are prohibited by the current standard

# Neutrino flavour and mass Confirmed in two parameter regions model with 3 generations of neutrinos.
eigenstates are mixed ¢ Atmospheric region (Am?2 ~ 103 eV?)

¢ Neutrino change flavor as a ¢ Super-K, K2K, MINOS, etc.. An additional oscillation signhal would
function of time (distance traveled) ¢ Solar region (Am?2 ~ 105 eV?2) iIndicate new physics.

2 (1.27Am?[eV?]L[km] ¢ SNO, Super-K, KamLAND, etc.. — > Sterile neutrino, etc..

P(vy = vg) = sin” 20 sin

E|GeV]

MiniBooNE (2002 -)

- i o ot Ty A
"'E!‘ ¥l: ‘_{ .- 5 i -\-.r.u_ 3 |
E."'- r.. ( -|. '*‘ 'l: 1 .:. g -.- . 'J
- Er Tl MR ek IS e . & - .
AN S AT ST el ( <ol
AN e o g LA L o ~
AN SR e e 40 ft 4
| | AT AT o o

----

Fermilab Booster

2 ]
%f g e, ° [ '-";t;..-"
» | L s el A R _ L2 4]
— = ———™ - g T -GNl v Py SR ] oy
CERLL g . f DB SR T Cherenkov detector.
T L B N e e X Il AN A RO R AR M SN 5
SORA N S R A O ;i_‘?‘};.ﬁ-;-'v{x#. gy W of i Lo R Ry % 1 et
- "'T L Ehs Bl v -ﬂ" .I-, :':! e 4 AL ¢ A3 M ST \ ! 3 ¢ '}
: ':: "-l- : Ji B 'l' ‘ e W 2 ¥ % "k' P 2 e . 2 M t

MiniBooNE Detector

Neutrino Beam
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®High intensity pure muon 100 m

neutrino beam. | SciBooNE (2007 - 200 )
‘<EV> ~ 0.7 GeV SciBar:

@ Fine segmented scintillator ;
tracker (14K strips) ;

3 ) @ Neutrino target (CH) L ~ 500m, E» ~ 0.7GeV
\ il @ Fiducial mass: 10 tons — >Sensitive to oscillations at ~1 eV?
5" it MRD (Muon Range Detector): Common neutrino target (both carbon)

l © Sandwich of steel and
scintillator planes.
@ Measure muon momentum

=

o,
iy
w

and neutrino beam

Dark box
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— >Most of systematic errors cancel

Distributions after
spectrunhand MAéte dfg

1. SciBooNE Charged ) . 2. SciBooNE Spectrum Fit 2200f econstry s
Current Event Selection P . ¥ Fit Py vs 6 4 distributions. ?§§§ ﬁ*%ié o
Signature: muon track — 1A . ¢ Tune neutrino spectrum and 1400 ¥ o oomerseceer
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M Long track with MIP-like Cceventcandldate/“' :  cross-section parameters(Ma, k) 1000
energy deposit i : Ma: Axial-vector mass 600"
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M Originate from SciBar K : Paull-blocklng enhancement factor 200" v,
fiducial Volume

I All SciBar-contained,
ZMuon momentum (P )
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MRD-stopped and MRD- :
PP reconstructed from range:
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;:::: MC fit error

—o— —— MC other xsec error

4000+ &8 Good data/MC
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Spectrum scale factor
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for wide energy coverage. reconstructed from : 0.4

~009 . . . . 0.2

4~90% pure CC sample  gciBar track information

1.6 %’w Entries 20291
penetrated muons are used @Muon angle (6 ) - 3
(GeV?)

@M}l MiniBooNE Distribution " 4. Oscillation Sensitivit

¢ Extrapolate SciBooNE spectrum to MiniBooN : . .
. ¥ Search for oscillation signal < [ =T

¢ Propagate errors to MiniBooNE Recon. E» X | B R
i Fractional uncertainties . dSsSuming Z2-flavor Mixing. 10 Pt
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25000 — 0.35 only errors

TR ) |1 # Evaluate the significance using
KB MiniBooNE det. er. ' :

20000 _— - MiniBooNE det. err - ) . .
: ‘ + ,(@;5;,_,' B EI I the Feldman-Cousins’s method.
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- fit result will be released soon!

Reconstructed E (GeV)

Reduced the flux and cross section uncertainties
to the level of MiniBooNE detector uncertainty.




