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Physics Motivations (SM)
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The E391a collaboration

® || institutes,~50 members
® Dept. of Physics, Saga Univ.
® Dept. of Physics, Pusan National Univ.
® Joint Institute for Nuclear Research
® Dept. of Physics, National Taiwan Univ.
® Dept. of Physics, Osaka Univ.
® High Energy Accelerator Research Organization (KEK)
® Enrico Fermi Institute, Univ. of Chicago
® National Defense Academy
® Research Center for Nuclear Physics, Osaka Univ.
® Dept. of Physics, Kyoto Univ.
® Dept. of Physics,Yamagata Univ.
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Physics Runs

e Run-l:Feb.2004 - Jul.2004 (IR T)
® new result published
with Iweek(10%) data (PRD 74:051105,2006)

e Run-Il : Feb.2005 - Apr.2005 (FHH)
® using full sample to check data
® analysis of |/3 data to study backgrounds

e Run-lll : Nov. 2005 - Dec.2005 (FH)

® Data quality check
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Problem in Runl

® Three background sources
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Runll (Z 3 [T % 2 (cont'd)

Be absorber

number of KL : 0.57

Trigger rate: 600Hz—250Hz
® DAQ live ratio:0.72—0.89

accidental loss in photon veto
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&Rk

KL—3m0, KL—2m°:0.47 < m < 0.53 (GeV/c?)
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® K. —2y:Pt2 <0.001,acop.angle < 10 deg.
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Final Plot
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Halon neutron BG
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Single Event Sensitivity

® Signal acceptance estimation

(@]
® K. —mvV signal MC TITD > l24
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CKM fit




KL—=1%vV beyond the SM

® ex.l) Minimal Flavor Violation

® non-trivial Yukawa coupling T~ N—

® up-squark in the loop S SR

CRONE PRCY
® ex.2) Charged Higgs mediated deca)q/) Z °

® flavor symmetry breaking
at TeV scale
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New Phsics
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Effective one-loop couplings
(non decoupling in the limit Z
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E391a beamline




0 reconstruction
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Halo neutron MC

® Method

target simulation

® |2GeV proton on target

beamline simulation

® inject particles from target

into collimator
collect neutrons
which hit the detector

detector simulation

® inject halo neutrons
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Halo neutron MC(2)

® Halo neutron generation

® parameters

* p,R B, R AD

® use halon seed from the beamline simulation

e w/ different random seed
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® uniform @ distribution
® add small fluctuation

® p:2%, r:1%,0:1%, AP:0.1%
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BG estimation

o CCO02
® taking ratio: #(w/) / #(w/o)
® multiply the ratio to the number
of the events in the box

® S/N doesn’t make peak
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photon veto Cuts

FB: 1.0MeV

CC02:2.4MeV

MB:inner 1.0, outer 0.5 MeV
Outer CV 0.3MeV

Inner CV 0.7MeV

Csl single crystal

2.0 MeV for d>17cm

20MeV for d<I7cm
Sandwich 2.0MeV

CCO03 6.0MeV

CCO04 sci 0.7MeV
CCO04 cal 1.0MeV
CCO05 sci 0.7MeV
CCO05 cal 3.0MeV
BA (sci 20MeV)
&& (qtz 0.5MIPs)
BCV 0.5MeV
CCO06 I0MeV
CCO07 I0MeV
BHCV 0.1MeV
CCO00 2.0 MeV

32

gamma, pi0 Cuts

gamma E|l > 250MeV, E2> |50MeV
cluster size >= 3

crystal size >=5

Energy ratio > 0.88

TDI < 3.0

RMS < 5.2, RMS-sum < 9.5

Energy balance < 0.75

gamma distance > |5cm

gamma position > |5cm
fusion NN > 0.7
Atheta = > - 20
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® Energy cuts

® Shape cuts

election cuts
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Acceptance EViava
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® Signal acceptance for KL—1ovv 06 | y with P\
® calculated with MC 05 |
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® acceptance: 1.93 % og L o L L
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Detector Upgrade
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Detector Upgrade(cont’d)
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