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In the lepton case SM prediction unobservable! ->lx,  e 

Observation = New Physics (Isidori’s talk)

OUTLINE

(Pardon!)

1)

2)

3)

New Physics could contribute to up 

1%
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F. Mescia and C. Smith
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Tevatron used as a stretcher

200 events/year

J. Lewis Poster at this Conference
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Unseparated K+ (75 

GeV/c) decay in flight

At CERN  SPS

•R&D/Construction phase

• Technical run: end of 

2012
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Meanwhile…from 

48 to 62

Magnetic spectrometer

Scintillator hodoscope

Liquid Kr EM calorimeter

NA48

Ke /K
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A. Winhart this Conference
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A. Winhart this Conference + 

Poster for and ee

Kloe: F. Archilli, Poster at this 

Conference
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KL

Proton

2 + Nothing

KL

1 . Hermetic veto with high detection efficiency:   To count number of photons.
- KL  is most serious background by missing 2 .

2. Pencil Beam : to obtain kinematical constraints.  KL decay on Z-axis.
- reconstruction of decay vertex(Zvtx) and transverse momentum(PT) of 

Surrounding with veto counters

KL collimators

Calorimeter
(CsI crystals)

H. Watanabe this Conference

E391a (KEK) KOTO 

(JPARC)
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• Number of KL decay 

• Signal Acceptance

• Single event sensitivity

Br(KL ) < 2.6X10-8

PRD 74,051105(R) (2006)

PRL 100,201802 (2008)

PRD 81,072004 (2010)

Previous experiment:  Sensitivity in KEK-E391a

H. Watanabe this Conference
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Strategy 
 Step by Step approach.

KEK-E391a (previous experiment)
Establishment of

experimental method.

J-PARC Step-1 (E14 KOTO)

 First observation.
 Search for enhancement

by New Physics.

J-PARC Step-2 
 > 100 events 

E391a-final

H. Watanabe this Conference



13 Measurement of KL Yield 
by detecting KL

0

1905 events were observed.
1.83x107 KL’s/2x10

14 p.o.t.
(*preliminary number)

It corresponds to 
• Proposal-yield x 2.3

(*MR DCCT normalization)

Poster K. Shiomi at this 
Conference

Reconstructed Mass. Reconstructed KL Momentum

No data for 16o extraction at 30GeV.
Big differences betw. M.C. simulations.

MC package #KL/2E+14pot

GEANT3 1.5x107

GEANT4(QGSP) 0.88x107

GENAT4(QBBC) 1.0x107

FLUKA 3.2x107

H. Watanabe this Conference

Compact Detector System
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K. Hayasaka this Conference

Leptons: l x
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K. Hayasaka this Conference
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K. Hayasaka this Conference

53
10

)e(BR

)(BR @ SuperB factories one order of magnitude improvement
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MEG:
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Michel positrons

double turn tracks
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Summary

• Rare decay experiments are complementary to LHC in search of new 

physics

• New experiments in this field are (about) going to start data taking

• MEG will clarify the situation in its analysis box since it is now starting a 

long term stable data taking period

• Future experiments 

could maybe discriminate among different models

COMET at JPARC ( e conversion): Y. Kuno Poster

Mu2e at Fermilab: Y. Kolomensky Poster

Experiments at ProjectX
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