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s BDMEY: 1~10 ppm(10¢)
> EEREEE: ppb(107?), ppt(102), ppq(109),,,

11111111 75>-238 Uranian S5 1\-226
fherum Protactinium . t1/2=1600¢
FI) rjA-232 Thorium
Fk>-222
Radium | . #ﬁz
Fra 1 ‘V | t1/2=3-8 E
Rad Y | EXVX'Z 14
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Bismuth
IIIII . Wt =138H
Lead
dddddddd . Thallium %-2 10
o STIS W =22
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B 2.6 MeV gamma-ray http://en.wikipedia.org/wiki/Decay_chain
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m KamLAND, KamLAND-Zen (A01)
= U:~1x1012g/g, Th: ~1x1012g/g (S=/\)L—))
m U:~2x101%g/g, Th: ~2x1017g/g, 21%P0: ~1 mBq/m3 (&)
m CANDLES (A02)
= U:~10 uBq/kg, Th: ~1 uBq/kg
m XMASS (B01)
O ;Jzz ~1x1014g/g, Th: ~2x104g/g, Kr: ~1 ppt(vol.),
Rn: ~7 uBg/m3 (in gas Xe)
m NEWAGE (B02)
m U:~5 ppb, Th: ~0.2 ppb
m Super-Kamiokande, GADZOOOKS! (C01)

= 222Rn: ~0.1mBq/m3 (in water)

m KamLAND-PICO, PICO-LON (DO01)
= U:~10 uBq/kg, Th: ~4 uBq/kg, '°Pb: ~5 uBq/kg
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Energy spectrum

i =
214Pg signal region
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v Only 214Po signal region is used. C
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- Higher efficiency than 218Po. | JI
- Lower 232Th-Chain BG in signal region. 5 L‘r::; o 50 oo ch;rfngf;

- 218Po signals overlap 212Bi signal.

220Rn source -0.3KV

10th Jun. 2013 CYGNUS2013@Toyama Keishi Hosokawa
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214Po count rate [count/day]
222Rn concentration [mBq/m?3]

Calibration Factor [(count/day)(mBq/m?)] =

Ar, -2.0kV
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3 16 B sa Ar, -2.0kV ~2.2
5 "“EAr, -1.0kV(2) WIS | i
8 12F C(NEW) (NEW)
S ETTTIITTT= Xe, -1.0kV ~0.9
5 ooF ST Absolute Humidi
8 os- Xo,~LOKVN ey BivgoL oo ure Fumidity

04b- L1l (20133, JPB) ™ NIMA421(199+Z) 334 = 0.06g/m3

el diail R S i

10% 107 1

(cpd = count/day) Absolute Humidity [g/m*3]

N RS A, 10kV®EIEIE€ﬁ§w

B BGAMBRIEMYMT | o o o 3385




2. fiKPST9LAE

n HKIZZL DM TEEBRTHE

ST L-226D 5 E
n i EA 160048

n SRYV-2220 B #%5E

AENEE

AFFMTE, EROSREAECRYFET

m 7K IS RE R TE B i (2

LEROEREZERREIL

m Super-Kamiokande T JKE
u BY A etal. + CO13E

ISRV IRERIEZE R




Rn measurement in SK water

1. Radon in sample water is extracted by the Mixer into air. The Developed by
air go through the Radon trap. Radon in air will be trapped. S. Tasaka et al.

2. Extract radon by baking the radon trap, then the radon will be
supplied into Rn detector by air.
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detector ST e 20 30 a0 o 0 70
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SK detector (cold activated charcoal) Activated charcoal trap works well for Rn in air
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RSB RO RS TEAR S EIB X BB
fil: Nal(T) 2 FL—RIZKBHWIMPsDIRFHR
= KamLAND-PICO, PICO-LON ({k R et al.)

= DAMA/LIBRAD FERZHREE TE HNal(TI) AL

m U, Th, KOl
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BADE M CTEMMELZNaIT)DEIEEZH A5
= U, Th, KDBRE. FIC2PbDERE

= 1.S.C. Lab.[CKYBRH

s [REDZEREHIE., HIBDER ., A DREOEE
CANDLESZEERADIGALE A S

= CaF,, CaCl,, &/ et al.




Present result

K.Fushimi et al., arXiv:1407.3542 [astro-ph.IM]

natK (ppb) <20 660 Not yet <20
232Th(ppt) 0.5-0.7 25 3320 <1
238 (ppt) 0.7-10 1.4 541+09 <1

210ph (uBq/kg) 5-30 1470  58+26 <5710

a DAMA/LIBRA: Fig. 8, Ingot 23 results (26 days live time)

NIMA 592 (2008) 297
25 | %“5_— R | RN e

m U-chain: } - /

1ppt=123uBg/kg | = T “F h
m Th-chain: 2 5| sf P°

1ppt=4.0puBa/kg | 2 5o} A
m 210pp: " | | #po

1 ppt =2.5 kBqg/kg I

’ ZI{HIII | I_%rn:}{:u 4000 5000 P Hos oo baos oo0 7000 4000 . 9000 10300

Alpha_Particle_Energy(keV)
E (keV)


http://arxiv.org/abs/1407.3542
http://arxiv.org/abs/1407.3542
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u-PIC

Micro Pixel Chamber
— I
7 B &

aLo-1800

ation Alpha Particle Counter

Advanced Alpha Particle Emission Metrology

= Dr ically reduced ing times. i .
i

Monitor your ultra low alpha Count ULA samples in hours or days,

. > . not weeks or months.
materials (0.001 a/cm®/hr) with
accurate measurements in just .
= Repeatable and reliable

one day.
Y measurement results.

®  Advanced sample analysis. Energy
Ensure that your materials information allows for the identification

satisfy your design of isotopes on sample surfaces.

requirements by using the

= Robust data management. Easily
most sensitive instrument .
access and review both current and

available. historical measurement data.
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n RHFBOMAILTHEFIC, RHBFREICFHE
I 5T VIRZREBELTRLLT-LY,
= $1-210 (FiEHA224F)

n FEB CTRIEPDOIFVIBZRTHEETESLSHN?
= /NHf et al.

= “Mobility distribution of Rn-222 daughter small ions in
laboratory air”, J. of Geophys. Research 77 (1972) 5876
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