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‒ SK-Gd( )
‒ SK 0.1% (Gd)[120t, Gd2(SO4)3 8H2O]

‒ Gd (~49,000b)
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Beacom and Vagins PRL93,171101 (2004)
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‒ SK-Gd 0.01 Gd SK-Gd

‒ 14 Gd[28 (500kg/lot)]
‒

‒ SK-Gd SRN BG
Gd

‒ (238U n SRN/ ν BG Th/Ra β,γ ν BG )

‒ Ce

‒ →

[mBq/kg]

ν ν

238U
238U < 5 < 5 

226Ra - < 0.5

232Th
228Ra - < 0.05
228Th - < 0.05

235U
235U - < 30

227Ac / 227Th - < 30

[ppb]

140Ce 140Ce < 50 ppb
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‒ 1 3 PMT( ID11129 ,OD1885 )
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‒ (SK)
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‒ 2018 12 →
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‒ U,Th,Ce
‒ ICP-MS ( Agilent 7900 )

‒ U,Th Ce
ICP-MS( )

‒ U,Th ( )

‒ Ra
‒ Ge

‒ Ge

‒ Disc



9(U,Th,Ce)

‒
( Agilent ICP-MS 7900 )

‒
‒ (ppm~ppt) 

‒

‒

ppt (parts per trillion) = 10-12



10(U,Th,Ce)

‒ Ar
‒

‒ PMT



11Ce

‒ 20 13
‒ SK Gd #1~14(9 )

‒

Gd Ce

50ppb



12(U,Th)

1

2

7M HNO3 20mL

0.1M HNO3 20mL

7M HNO3 3mL

Sample 18mL

7M HNO3 1.5mL 3

0.1M HNO3 6mL

7M HNO3 6mL

0.1M HNO3 6mL

ICP-MS

ICP-MS

‒ U,Th
U,Th

S. Ito et al., PTEP, Volume 2017, Issue 11, 1 November 2017, 113H01



13U,Th

‒ 20 13
‒ SK Gd #1~14(9 )

‒ 11
‒

SK

Gd U

400ppt (5 mBq/kg)

Gd Th

13ppt (0.05 mBq/kg)



14(Ra)

‒ Disk

‒ (Empore Radium Rad Disk, 3M ) 
AnaLigRa-01

‒ AnaLigRa-01
‒

Ra
Ba ICP-MS

‒ pH

‒ Ra

‒ 100%

‒ Ge @
‒ Ra ( )

47mm



15Ra Disk

‒ 1
‒ #6 Gd 520g

Ra

‒ ( 4 )

‒ 0.08 0.13 mBq/disk (< 0.47 mBq/kg at 90% C.L.)
‒ ( < 0.5 mBq/kg )

‒
‒
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‒ 2020 3 0.01 Gd
‒ ( 28 ) Gd

‒
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‒ 0.01%Gd SK-Gd

‒
‒ Ce

‒ 13

‒ U,Th
‒ 13

‒ #11

‒ Ra
‒

‒ #6

‒

‒ Gd
‒ (Ce,U,Th 13/28 Ra 1/28 )


