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Design Spec.World’s Proton Accelerators

• 30-50GeV

• 3E14 protons/3.3sec

• Fast extraction for 
neutrino experiment

• Slow extraction for 
Kaon, nuclear physics, 
hadron physics



Status



Linac
• Jan. 24, 2007: Accelerated up to 181 MeV

•  Extraction for 3GeV synchrotron is scheduled  in Oct, 
2007.



3GeV Synchrotron
• All the magnets are in

• Commissioning starts in 2007



50GeV Ring

• Magnets are installed

• First beam in December 2007
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• 50GeV-Ring will 

• start Dry Run in Dec, 2007.

• accept beam from 3GeV-Ring in April ~ July, 2008.

• install extraction magnets for Hadron bl. during summer shutdown in 2008.

• Hadron beamline will

• accept first beam in Dec. 2008.

• start beam tuning  until end of March, 2009.

 ☆Hadron Experimental Hall will be available in Summer, 2007.

• Neutrino beamline will accept first beam on April 1st, 2009, and will start T2K 
experiment. 

Schedule



Kaon Physics at J-Parc

What do you do with
2~3E14 30GeV protons / 3.3sec?



T-violation experiment



Transverse muon 
polarization in Kµ3

K+ → π0µ+ν
PT =

σµ · (pπ0 × pµ)
|pπ0 × pµ|

t ➞ -t
p →-p
σ →-σ

P ′
T =

−σµ · (−pπ0 ×−pµ)
| − pπ0 ×−pµ|

= −PT



T-violation exp. @ J-Parc

• KEK PS E246: dPT = 2.5x10-3

• J-Parc E04 aims dPT = 10-4

• x 30 beam intensity

• x 10 acceptance

• high analyzing power for polarization

• better misalignment measurements

• correction of systematic effects
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@J-Parc: Improve E246

• Active polarimeter

• Dedicated magnet to hold 
muon polarization

• finer target

• improved tracking

• ...



Sensitivity

• Statistical error : 1.35E-4 w/

• 1E7 sec running time

• 9µA proton beam on target

• 3MHz K+ beam

• 7.2E8 events for analysis

• Systematic error: 1E-4



KL → π0νν



Precise window for 
new physics
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ũ

χ
s

ν̄

ν

d

+

B → J/ψKS

K+ → π+νν

KL → π0ννη



probe New Physics



Step by Step

• KTeV/Nakaya

• KTeV/Hanagaki: ∏0->eeγ

• KEK PS E391a 1week/Sakashita

• KEK PS E391a

• J-Parc Step 1: beyond GN limit, 1st 
observation

• J-Parc Step 2: >100 SM events
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Step 0=KEK E391a 
w/12GeV protons

E391a Detector

Charged Veto (CV)

CsI calorimeter

Main Barrel (MB)Front Barrel (FB)

KL
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E391a status
• Had Runs 1, 2 and 3

• Published BR<2.1x10-7 (90% CL) based on 
10% of Run 1

• Analyzing Run 2 => Talks tomorrow

KL reconstruction
Number of reconstructed KL with full data in Run-II

KL!3!0, KL!2!0 : 0.47 < m < 0.53 (GeV/c2)
KL!2" : Pt2 < 0.001, acop. angle < 10 deg.
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Entries  7940

Mean    424.1

RMS     80.08

 / ndf 
2!   34.5 / 61

Prob   0.9975
p0        0.162! 1.685 
p1        0.000370! -0.001615 

z-vertex(cm)

kgg

 # of rec.
with data

acceptance
branching
fraction

# of KL decay

KL!3!0 164446 6.39x10-6 0.1956
x (0.98797)3

4.59x109

KL!2!0 11955 8.97x10-5 8.69x10-4

x (0.98797)2
5.28x109

KL!2" 7503 2.25x10-4 5.48x10-4 5.17x109
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J-Parc: Step 1 Detector
• fine granularity (KTeV) calorimeter

• Hermetic veto system w/high detection 
efficiency

• Waveform digitization



Step 1 beamline
• halo neutrons/core < 10-5

6 Design of the beamline

Figure 10 shows the overall beamline layout. In order to share the T1
target with other secondary beamlines, the collimation system of the neutral
beamline starts at 6.5m downstream from the target. Since there are many
materials, in particular for the K1.1 beamline, we have to check carefully
the effects of them.

Figure 10: Plan view of the overall beamline layout for Step 1.
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7.3 Halo neutrons

The blue histogram in Fig. 33 is based on 107 neutrons. In order to confirm
the ratio of halo to core neutrons and understand the energy spectrum of halo
neutrons, 108 neutrons were used to bombard the collimator with GEANT4.
The distributions obtained with the ”truncated” momentum spectrum were
corrected for by using the differences between the momentum spectrums at
Z = 21m with and without the truncation.
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Figure 35: Neutron profiles at Z = 21m (left) and at Z = 23.5m (right)
from the target.

The neutron radial profiles at Z = 21m (left) and at Z = 23.5m (where
the CC02 calorimeter is located, right), are shown in Fig. 35. The horizontal
axis in these plots is extended to the radius R of 20 cm. In the right plot the
neutron density at R = 7cm, which corresponds to the inner radius of CC02,
is 10−5 to the core-neutron density. Figure 36 shows the energy distribution
of neutrons more than 7cm away from the beamline at Z = 23.5m. The
halo neutrons hitting the CC02 counters (7 < R < 31.25cm) has a peak at
around 2GeV/c. The halo neutrons hitting the counters further outside of
CC02 are dominated by low energy (< 1GeV) neutrons.

The number of halo neutrons for 2×1014 protons on the target is 2×104,
which is 1.4×10−4 to the core neutrons with kinetic energies above 0.1 GeV.
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Step 1: Signal Sensitivity

• acceptance 

• 9.4% x 0.5 = 4.7%

• 2.6x1012 KL decays 
w/ 2E14 protons x 
3E7 sec

• Sensitivity =8x10-12  

3.5 SM evts



Backgrounds

• KL->2π0 : 1.8 evts

• mostly even pairing background events

• KL->π+π-π0 : 0.4 evts

• KL->πev : 0.005 evts

• KL->2gamma : negligible

• Neutron interaction : <0.28 evts



Schedule
• 2007

• Start moving KTeV CsI

• Develop readout system, and beam test 
@FNAL

• 2008

• Build K0 beamline => First beam survey

• 2009

• Assemble detector

• More beam survey and detector tuning

• 2010: First run



Step 2

• Optimized beamline with 5deg angle for

• higher KL momentum <PK>=5.2GeV/c

• higher yield: 4.4E7/2µsr /3E14pot
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Step 2
• Longer(15m) and larger

(3m) detector for

• longer decay volume: 6% 
decay in 11m

• higher KL momentum

• higher acceptance

• 133 SM events/ 3E14 x 
3E7sec

• S/N = 4.8

• 19 2pi0 bkg

• 8 π+π-π0 bkg

signal

2π0 bkg



J-Parc in the LHC era

• Energy frontier: LHC, LC, ...

• direct search for new physics, such as 
SUSY

• INTENSITY FRONTIER: J-Parc

• Precise CKM measurement

• FLAVOR PHYSICS beyond the standard 
model



J-Parc

• Together with NA48/3 = P326, J-Parc will 
determine the Triangle from Kaons, 

to probe New Physics beyond the SM.

ρ
B → J/ψKS

K+ → π+νν

KL → π0ννη J-Parc

CERN P326


