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nteracuions petween WIMPs and nucleus

H.Ejiri K.Fushimi and H.Ohsumi,
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We planned to study all the types of interaction!!
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Why Nal(Tl) ?

m >Na &4 57.6keV
Sensitive to SD and Sl /12
100% natural abundance of finite spin nuclel
m 127] OkeV
Sensitive to EX oy 212
Low energy excited state EXDerimegta”y obtained
M, =01

Expect: 3.6< 103/day/kg (Higgsino)

Limit; 4.98x 10?/day/kg (ELE V Nal)
K.Fushimi et al., Nucl. Phys. B(Proc. Suppl.) 489&) 70

J.Ellis et al., PLB212(88)375
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Signal selection by Spatial and
Timing Correlation (SSSTC)

m Signhal Selection by Spatial Correlation
Signal-> 57.6keVy + Low energy recoll
Localized event in space and time
Background> U, Th chain*K etc.
Diffused event in space and time

m Signhal Selection by Timing Correlation
Signal-> No following events
Background> Time-correlated events

by decay chain?{°Ph)



: Slgna‘ Iaent#lcatlon by Segmentation

K.Fushimi et al., JPSJ74(2005)3117

astro-ph/0506329
H. Ejiri, Ch. C. Moustakidis, J.D. Vergados,

PL. B639, 06, 218, arXiv hep-ph/0510042 2005.
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Estimation of signal selectivity
m Monte Carlo simulation (GEANTA4)

m 57.6keVyray (**1* =>121) from one module

m VIS detected the another module
m Next module to the emitter module

The fraction which is detected both sides of emitte
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Specification of thin Nal array

m 0.05cmX5cmX5cnNal(TI)

m 0.05cmX6cmX0.5cm Acrylic Light Guide
m ESR'M reflector

m 3plates (PICO-LON-II)
m 16plates (PICO-LON-II
m 1024, 2176 (Future)
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Estimation of sensitivity

m Radioactive contamination
Uniformly contaminated in Nal(Tl) crystal
210Pph 0.1mBg/kg (1/100 of present value)
219pp,2198j 10uBg/kg (present value)

m Monte Carlo Simulation
GEANT4
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Development of thin Nal(Tl)
PICO-LON-

m Collaboration with Horiba Ltd.
Production of thin Nal plate
Selection of reflector ES®R by 3M

m ~2004/Feb.
Design and production method were discussed

m 2004/Apr.
First single plate was completed!!

m 2004/May~
Performance, stability test.

m 2005/June~
16plates detector and 3plates detector was condplete
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Production of thin Nal(Tl) by Horiba Ltd.
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Performance of PICO-LON-I

m Dimension of Nal(TI)
0.05cmX5cmXscm

m Energy resolution

m Energy threshold

m Photon number/keV

m Position selectivity

m PMT : Hamamatsu R329P
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Energy spectrum of low energyays

K.Fushimi et al., JPS] 75 (2006) 064201

DDDDDD

60keV AE/E(FWHM)=0.18

241Am

Source |Energy |FWHM
133Ba 30keV |0.25
241Am 60keV |0.18
133Ba 81lkeV |0.13
°’'Co 122keV |0.14

Single P.E. energy = 0.35keV
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PICO-LON-II ( 3-layer Nal(TI))

PICO-LON :PlanarinorganicCrystalsObservatory
for LOw backgroundVeutr(al)ino
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" JTEnergy resolution?(? =
tion?(*Am , 13°Ba) H.Kawasuso, K.Yasuda

Background reduction
WIMPs search




H.Kawasuso, K.Yasuda

Background reduction
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Performance check
Cosmic ray

Energy deposit of cosmic ray
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Experiment in Tokushima Univ.
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H.Kawasuso

Background reductlon
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" J H.Kawasuso
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" J H.Kawasuso
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Future Plan of PICO-LON

m Larger area 1s5cmX1l5cm
m No MAPMT
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OTO Cosmo Observatory

2000 00 400 2200
- -
2000
OTO Surface
Cosmic ray : & 107/cn¥/sec Cosmic ray : 1.& 104/cn¥/sec
Neutron : 4x 10>/cnv/sec Neutron : 8< 103/cnv¥/sec

Rn:~10Bg/n? Rn:~20Bqg/n?



" J
2nd Laboratory in OTO
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m Segmentation of Nal(Tl) enhances the sensitivity
High selectivity of signal and BG by segmentation
0.05cmX5cmX5cm Nal(Tl) plates was successfully made

m Good performance was obtained
20% FWHM at 60keV
E,~2-3keV(S.P.E~0.35keV)

3 layers detector (PICO-LON-II) and larger areaededr
(PICO-LON-III)

m Prospect
PICO-LON-II will be installed into OTO in July.
PICO-LON-III will be installed into OTO In this wier.



