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SciBooNE Collaboration (~80 physicists)

Spokespeople: T. Nakaya (Kyoto) and M. Wascko (Imperial)



• Precision study of neutrino cross
sections for T2K.

• Anti-neutrinos
– Unexplored physics territory and

important for CP study in T2K-II.
• MiniBooNE near detector.

 K2K-SciBar + FNAL-BNB
– Well developed Detector
– Most intense low energy neutrino

beam.
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SciBooNE Experiment



SciBooNE Detector
Components

• SciBar Detector
– Full active neutrino target
– Tracking
– From KEK, Japan

•• EM Calorimeter (EC)EM Calorimeter (EC)
– Electron identification (for νe ,  π0)
– From KEK, Japan

•• Muon Muon Range DetectorRange Detector
(MRD)(MRD)
– Muon identification
– Momentum measurement
– Built at FNAL

 ν beam 

 SciBar
 SciBar

EC

 MRD

Detector hall viewed from top



SciBar Detector

ν

EM calorimeter

1.7m

3m

3m

Multi-Anode PMT
(64 channels)

Wave-Length 
Shifting fiber

• Extruded scintillators with WLS fiber readout
• 2.5 x 1.3 x 300 cm3 cell
• ~15000 channels
• Scintillators are the neutrino target
• Identify short tracks (>8cm)
• Distinguish a proton from a pion by dE/dx
• Total 15 tons
High track finding efficiency (>99%)
Clear identification of ν interaction process



SciBooNE Physics
• Propose 1 year run (2x1020 protons on target)

• Neutrino run (~1x1020 POT)
– CC-1π+ cross section
– NC-1π0 cross section
– Intrinsic νe contamination

• Anti-neutrino run (~1x1020 POT)
– neutrino BG contamination
– CC-QE cross section
– CC-coherent π cross section

# of interactions in FV
νµ ~78,000 
νe ~    700

(cf. K2K: νµ~25,000)

# of interactions in FV
νµ ~40,000 
νµ ~22,000

# of interactions 
in Fiducial Volume

νµ ~156,000 
  νe~     1400  

# of interactions in FV
νµ ~26,000 
νµ ~14,000

 cf. K2K-SciBar (0.2×1020 POT) : ~25,000 νµ



Impact of Impact of σσ(CC-1(CC-1ππ))
on T2K oscillation measurementson T2K oscillation measurements

T2K
νµ events
w/ osci.

νµ→νµ: precision measurements
(θ23 and Δm23

2 measurement)

–Signal: CC-QE (ν+n→µ+p)
  (Energy Reconstruction from µ kin.)
–Background: Mainly CC-1π± 
  (ν+N→µ+π+N’)

νµ→ νe: search for θ13

110-1 Eν (GeV)

CC-1π+ cross section ( )

~20% uncertainty
in existing data



CC-1π+ measurement at
SciBooNE

Statistics and Statistics and systematicssystematics
Sufficient for  ~5% measurementSufficient for  ~5% measurement

Vertex activity cuts:Vertex activity cuts:
     separate      separate νν+p+pµµ−−ppππ++

          from            from   ν ν+n+nµµ−−nnππ++
Expect ~2,800 CC-1π+ events after cuts

CC-1π+ signature: 2 MIP-like tracks
µ

π

pp

µ

π

pp

µ

π

Clear event-by-eventClear event-by-event
final-state tagging!final-state tagging!



Impact of Impact of σσ(NC-1(NC-1ππ00))
on T2K oscillation measurementson T2K oscillation measurements

νµ→ νe: search for θ13

T2K
νe events

0    1.0    2.0   3.0     4.0

νµ→ νe: search for θ13

– Signal: CC-QE (ν+n→e+p)
– Background

• Beam νe 
• NCπ0 (ν+N ν+N’+π0)

Eν
rec (GeV)

2 tracks visible in 2 tracks visible in 
SciBar SciBar evt evt displaydisplay

SciBar at K2K

SciBar at BooNE

σ(ν+pν+p+π0)

1 2 3 4 5 6 7   En (GeV) 

SciBooNE expects to make a
10% measurement



Anti-neutrino CCQE measurement
~BNB Wrong Sign Backgrounds~

ν QE: ~80%
ν BG: ~7%

ν QE: ~80%

ν+n→µ-+pν+p→µ++n

~7.5% stat. err. in 2 track sample in 4 bins (0-1.5 GeV)

νµ: ~26,000 int.
νµ: ~14,000 int.

Neutrino
BG (~35%)
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SciBooNE can select pure anti-ν events. 

CC-QE:CC-QE:
  ννµµ +  + pp    µµ++ +  + nn

νµ

µ+

n
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Sep. 2006Sep. 2006
Oct. 2006Oct. 2006

Nov. 2006Nov. 2006

Dec. 2006Dec. 2006

Feb. 2007Feb. 2007Feb. 2007Feb. 2007
Experimental Experimental FacilityFacility



MRDMRD
Muon Muon Range DetectorRange Detector



MRDMRD







SciBarSciBar



SciBar disassembled

Jan. 2006 @ KEK June 2006 @ KEK

Ship from KEK to FNAL

Arrived at FNAL
(the CDF hall)

July 2006 @ FNAL

SciBarSciBar
+EC+EC
(shipping(shipping ))



SciBarSciBar: : scintilatorscintilator
installationinstallation



SciBarSciBar: : scintilatorscintilator
installation completedinstallation completed

(Dec. 7, 2006)(Dec. 7, 2006)



SciBarSciBar: : Fiber/PMT/elecFiber/PMT/elec..
installationinstallation

/
FNAL

- 15,000
- 224 PMTs
- 224 Front-end electronics



SciBarSciBar: : fiber/PMT/elecfiber/PMT/elec..
installation completedinstallation completed

(Feb. 9, 2007)(Feb. 9, 2007)

Kyoto U: 10 (Students 7, Staff 3)Kyoto U: 10 (Students 7, Staff 3)
Tokyo Tech: 3 (Students 3)
U. Tokyo: 1 (Staff 1)
Seoul National U: 3 (Students 3)
Columbia U: 1 (Student 1)
Indiana U: 1 (Student 1)
Imperial C: 1 (Staff 1) Total: 22 people



SciBarSciBar: DAQ system is: DAQ system is
ready to take dataready to take data



SciBooNE-SciBar:
first event display
 (cosmic ray @CDF hall)

SciBar



Summary
• SciBooNE is a new ν experiment at FNAL

– to study neutrino interactions with nucleus by
using both neutrino and anti-neutrino beams.

– important measurements for T2K

• Detector construction has been completed in
March 2007

• SciBooNE is now commissioning stage, and
is under preparation to start taking data on
May 2007.


