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Aim of PICO-LON

+WIMPs Search by highly segmented
scintillator

+30,000 layers of Nal(Tl) plate
+High sensitivity

+Both elastic and inelastic scattering
+The same target of DAMA
+The different analysis of DAMA




DAMA (250kg Nal(Tl))

Eur. Phys. J. C56(2008)333

Eur. Phys. J. C (2008) 56: 333-355
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DM-Ice-17 Detector

2 lceCube mainboards
+ HV control boards
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Figure 3: The curves show the sensitivity of hypothetical 500 kg-year exposures with varying total event rates (in cpd/kg/keVee). Shown are
two energy threshold scenarios. The left plot shows sensitivities with a 2keVe experimental threshold. The right plot shows sensitivity with a
4keVee threshold. The gray regions show the 90% (dark) and 99.7% (light) DAMA/LIBRA allowed regions for interactions with Na (masses of
~10GeV/c?) and I (masses of ~100GeV/c?). DAMA/LIBRA allowed regions are calculated without channeling.



‘nteractlons Between W”ﬂ!s ana nucleus
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Merit of PICO-LON
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Signal selection by Spatial and Timing
Correlation (SSSTC)

+Signal Selection by Spatial Correlation
+ Signal = 57.6keV y + Low energy recoil
+ Localized event in space and time
+ Background = U,Th chain, 4°K etc.
+ Diffused event in space and time

+Signal Selection by Timing Correlation
+ Signal = No following events

+ Background = Time-correlated events
by decay chain (*'°Pb)




Signal Identification 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

+ Monte Carlo simulation (GEANT4)
+ 57.6keV g ray (?71*->"7]) from one module
+ gis detected the another module

4+ Next module to the emitter module

The fraction which is detected both sides of emitter
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Specification of thin Nal array
(PICO-LON)

+ 0.1cmX1ocmX1ocm Nal(TI)

+ 0.1cmX11cmXo.5c¢m Acrylic Light Guide
+ ESR™ reflector

+ 3plates (PICO-LON-III)

+ 100plates (PICO-LON-100)

+10002>2000-2>30000 (Future)




Estimation of sensitivity

4+ Radioactive contamination

+Uniformly contaminated in Nal(Tl)
crystal

+2°Pb 0.1mBq/kg (1/3 of present value)
+214Pb, 24Bi 1ouBqg/kg

4+ Monte Carlo Simulation
+GEANT4
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Fig. 4. The expected background energy spectrum. The closed circles and
open circles mean the singles event rate and the event rate after

performing the SSSTC analysis. The analysis process is described in text.




Expected sensitivity (EX-SD)
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Expected sensitivity (Elastic, 1ton*yr)
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Larger area 15cmX15cmXO0.1cm

Normal PMTs (Ultra bialcali)




K.Fushimi, K,Harada in praparatiol
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Position resolution = 30% FWHM
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KamLAND-PICO Project

+ Install Nal(Tl) scintillator into KamLAND

+ Advantages
+ High sensitivity for WIMPs
+ Low background
+ 41 active shield

+ 2012 FY~JSPS KAKENHI Grant (B
No. 24340055 was approved NP

15Myen/4years SRTET I'{I.i'
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Issues for PICO-LON 2k-30k

+ PICO-LON module
+ Long-term stability = Test in 2013~2015

+ Photon sensor
+ PMT square PMT = Low noise but limit on layout
+ SiPM or MPPC - Free layout but high dark current
+ R&D 2013~2015

+ Experimental site
+ PICO-LON 100 > Small site
+ More than 1000 modules = Larger site is needed




Schedule  (Short term)

20120ct— 2013Apr— 20130ct— 2014Apr— 20140ct-
2013Mar 2013Sep 2014Mar 2014Sep 2015Mar

Nal Purification
1-5kg Nal Production

Thin layer Nal test

BG simulation&
Sensitivity

Installation bulk Nal
(475kg)

DAQ plan & setting

RI measurement _




Schedule (Long term)
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