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TREK
(Time Reversal Experiment with Kaons)













KOTO



= K0at Tokai 
We are writing as K0TO, too. 

Also, we are using

60 members from

16 institutes (6 countries)

Oct. 2008

Search for KLĄp
0nnDecay



New physics contribution
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KOTO strategy

ÅAim at the first observation of the Decay

ÅHigh Intensity proton beam @ J-PARC

ïNew beam line:

ÅTo share protons with other beam lines

ÅX30 KL with X100 Protons

ïNew read-out system (pipeline with FADC)

ïNew BA (Beam hole Photon Veto) 

ÅNew Electromagnetic calorimeter.

ïLonger and finer segmented CsI crystals (KTeV)

ÅImproving some veto counters

ïAdditional Barrel counters

ïNew design to suppress neutron backgrounds



New Beam line
ÅCommon target to share protons

Å Large extraction angle (16o)
- Softer momentum distribution
- lower KL yield per proton
- Better KL/n ratio



KOTO Detector



Beam line construction in 2009

Calorimeter construction in 2010

Complete detector system in 2011



Beam Line



Collimation Scheme

Rectangular shape to fit effective shape of target 
Two stages of long collimator made of iron
To avoid multiple scattering inside collimator
Bending Magnets to weep out charged particles
Lead block to control photon flux



Layoutof beam line
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Beam plug

Dipole magnet

1st collimator
4m- long

2nd collimator
(4.5+0.5m)

Photo on July 11.



Before construction Base iron plate

2nd Collimator
2nd Collimator



Beam Plug
Bending Magnet

1st Collimator Shielding blocks



Complete, Sep. 2009



Beam Survey (Nov. 2009-Feb.2010)

For high sensitivity 

- High intensity KL beam

For background suppression

- Well collimated beam

3.5 SM events 
during 3 X107 s 
with 2X1014 protons/spill

Reconstruction of KL decay
- two different methods

Neutron/gamma mixture
Needs several types of detectors
Response detector to n/g
- Compare data to M.C. expectation
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Upstream Exit of KL beamline

Downstream

KL1: KLĄp
+p-p0 measurement using 

hodoscope and mini-calorimeter

KL2: KLĄp
+p-

by spectrometer

Beam profile monitor

Core Neutron/gamma meas.
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Mirror

Beam

CCDCamera

~10cm
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Online Profile Measurement
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Hodoscope + CsI

Y[Ҧp+p-p0 Decay

Decay vertex from p+ and p-

(Hodoscpe)

p0 reconstruction 

(CsI calorimeter)

Pencil Beam (Null PT)

KL Identification
M2g=Mp Mppp=MKL





Calorimeter



Finer segmented longer CsI crystals 

7X7X30 cm3 (16 X0)
2.5X2.5X50 cm3 (27 X0)

5 X 5 X50 cm3

Negligible Punch- through

Better Energy resolution

Better shower shape



CsI Read-out


