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FIG. 24: The Lν/Eν distribution for events with Rγ > 10 and 20 < Ee < 60 MeV, where Lν is

the distance travelled by the neutrino in meters and Eν is the neutrino energy in MeV. The data

agree well with the expectation from neutrino background and neutrino oscillations at low ∆m2.
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detected via inverse beta decay, Qതe + ݌ ՜ ݁ା + ݊, followed by neutron capture on 
Gd. With 4 years of data taking at 1 MW, the 50-ton fiducial mass experiment 
VKRXOG�EH�DEOH�WR�H[FOXGH�DW�D���VLJPD�OHYHO�RVFLOODWLRQV�ZLWK�ǻP2 > 2 eV2 and sin2 
��ș��DURXQG�RU�DERYe 10-3, or eventually to find evidence for a positive oscillation 
VLJQDO�LQ�WKLV�ǻP2-sin2 ��ș��UDQJH��6XFK�D�PHDVXUHPHQW�ZRXOG�FRYHU�D�UHJLRQ�RI�WKH�
parameter space not excluded yet by other experiments and is therefore of great 
interest. Indeed other experiments sensitive to this mass range are being proposed 
elsewhere in the world. These include OscSNS at SNS in the US, STEREO at 
ILL in Europe, NEUTRINO-4 in Gatchina, Russia, and others. However, none of 
these other experiments have been approved yet. The PAC invites the proponents 
of P56 to address the relative time scales and sensitivities of their proposal 
compared to these potential competitors. 

 

The most critical technical issue is a detailed estimate of the actual background rate 
at the 3rd floor of the MLF. The PAC recommends a direct measurement of this 
background with a small-scale prototype detector. If the background levels are as 
predicted (based on an extrapolation from rates measured at BL13 using a 
simulation), the experiment would be technically feasible and could receive stage-I 
approval. 

 

15. Hall planning after renovation 

The PAC heard a presentation on the work plan for renovation of the hadron hall. 
Before the accident, the high-p and the COMET beam lines planned to start 
construction and the SKS spectrometer was scheduled to move from the K1.8 
experimental area to the K1.1 experimental area in FY2013. However, the PAC 
understands that this scheduled work has to be rearranged. The PAC endorses the 
decision that the renovation work of the hadron hall has to be started first and has 
higher priority than high-p/COMET construction and moving the SKS. 

In the Hadron hall in May, experiments with secondary kaon beams at 25kW 
primary proton intensity, E15 at the K1.8BR beam line, and E14 at the KL beam 
line, were acquiring data, and E13 at the K1.8 beam line and E31 at the K1.8BR 
beam line were preparing for the beam time in June. The PAC understands that the 
beam time for these experiments will be fully re-allocated when the Hadron hall 

� � µ� e

γ
Gd

µ� e
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E34: An Experimental Proposal on a New Measurement of the Muon Anomalous 
Magnetic Moment g-2 and Electric Dipole Moment at J-PARC ( µ g-2/EDM ) 

Tsutomu Mibe reported on the R&D status of the muon source and so on. PAC members 

appreciate the effort to obtain a higher yield of muon production by investigating various 

patterns of laser drilled aerogel targets. Including the muon source development, the progress in 

the R&D activity seems to be in good shape. 

The PAC looks forward to seeing the TDR that is expected to be released in March 2015, 

and which should include a clear timeline for the completion of the R&D. In addition, the PAC 

recommends an early and smooth transition from the R&D phase to the production and running 

phase, because there is competition. 

 

P56: A Search for Sterile Neutrino at J-PARC Materials and Life Science 
Experimental Facility ( Sterile Neutrino ) 

The status of P56 was presented to the PAC. The experiment, which will be performed at the 

J-PARC Materials and Life Science Experimental Facility ( MLF ), will use muon decay at rest 

to search for oscillations. The experiment will use two 25-ton fiducial mass, Gd-loaded liquid 

scintillator detectors, very similar to those used for recent reactor neutrino experiments. The 

experiment assumes 1 MW operation at the MLF.  

Following the recommendations in the PAC 17 report, the collaboration has performed a 

series of background measurements on the 3rd floor of the MLF using a 500 kg array of 24 

plastic scintillators surrounded by cosmic veto scintillators. They made measurements at points 

with 3 different baselines: 17 m, 20 m, and 40 m.  Only the results from 20 m were reported.  

For comparison with the rates quoted in their proposal, Monte Carlo was used to extrapolate the 

20 m results for the 500 kg detector to a 25-ton liquid scintillator detector at 24 m. They 

investigated two sources of beam-related background: beam fast neutrons and accidentals. They 

saw no evidence for beam-related fast neutrons and set a limit of < 8 events/ 4 years/ 50 ton / 

MW. A 30 times larger accidental rate of photons than expected was observed, originating from 

the large flux of neutrons striking the concrete below the experiment area.  To reduce this 

background they propose to use a 12.5 cm layer of lead under the detector: the effect of this 

shielding has already been tested and will reduce the gamma flux to 1/10 of the proposal rate. 

Based on the background measurements presented, the PAC is convinced that the 

background rates described in the proposal are achievable. The PAC recommends stage-1 status 

for P56.  

15
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Pictures for setups 

• We prepared for the 
oil-pan made by 
stainless to protect 
oil leak to the floor. 

• Inside the pan, we 
have gas leak and 
temp monitors.   

 

LS 

Gas and temp. 
monitor 

ビームオンバンチ中性粒子事象

11

Preliminary

• 15 MeV以上の事象を横軸方向に射影 
• 擬似的に2 Bunchイベントを作成
し、先発信号開始後に染み出す事象
数を見積もる。

Preliminary

events/spill/0.2MW/1.6kg

ガンマ 2.46+1.66
�1.06 ⇥ 10�7

prompt Cut内に染み出す事象数

先発信号開始時間をt = 1.5 μsecとすると、 
ガンマ線事象数はゼロになる。しかし信号効率↓ 
-> できるだけ現在のカット条件を維持したい！

Veto

17
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�m2 = 2.5 eV2, sin2 2� = 0.003

�m2 = 1.2 eV2, sin2 2� = 0.003
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Cherenkov or/and PSD 
• Left；with small 

amount of 
scintillation light, 
Cherenkov light can 
be seen with timing. 

6 

• Right: Pulse Shape 
Discrimination between 
positron (IBD signal) and 
neutron-proton recoil BKG. 

• PSD variable Æ tailQ/totalQ  
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PPO$concentraGon$dependences$$
of$light$yield$and$waveform$of$LAB$based$LS$�

There$is$a$tendency$that$waveform$becomes$wider$as$PPO$concentraGon$is$decreased.$
There$is$a$possibility$that$PSD$capability$of$diluted$LS$becomes$worse.$
=>$PSD$capability$of$LS$with$PPO$0.5g/L$was$measured$with$252Cf.$(from$next$page)�

��

Light*yield*ra9o*of*each*PPO*concentra9on*to*PPO3g/L*�

Mean*waveform*around*100P.E.s*of*each*PPO*concentra9on�
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Scinti+Cherenkov 
Scinti only 

(ns) 

Relative hit timing w.r.t. cosmic trigger 

2” PMT 

Cosmic µ 

Cherenkov 

scintillation 

2” PMT 

Cosmic µ 

Cherenkov 

scintillation 

Cherenkov vs scinti (LAB+0.03g/l b-PBD ) 

• Clear excess around fast timing from direct Cherenkov light are seen. 

• Amount of the Cherenkov vs scintillation light around ~0ns bin is 4:1 

• If we choose only 1
st

 bin, rejection factor of scintillation is ~20. 

 

Blue; diluted scinti 

Red ; scinti for trigger 
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