


検出器内の見た目は変わっていないけど、
SK史上最大のアップグレードをしたお話





2019

SK-VI

“SK-Gd”



5

Solar ν

TeV





(>17.3MeV)





2.2MeV



10





8MeV





14

100%

0.001% 0.1%





3rd level
Gdを加えることのメリット

の確立





溶接部に塗る樹脂を業者とともに開発



Lining of SNO detector 





U 系列

核種ごと化学的性質が
異なるから除去方法も別々
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(mBq/kg)

238U
238U 50

226Ra 5

232Th
228Ra 10
228Th 100

235U
235U 32

227Ac/ 227Th 300

~200events/day/FV

~320events/day/ FV

要求されるRIレベルは
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溶解部
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SK tank

Return 
water filter 

Temp. control 
unit A

Membrane 
degasifier

TOC

Dissolving system

Weighing hopper

TOC UV UF

1µm

48m3/h

0.1%
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AnionX

AnionX



SK tank return 
pumps

Temp. control 
unit A

Membrane 
degasifier

Temp. control 
unit B

Dissolving system

Weighing hopper

Pretreatment system

UV UF

HE

48m3/h

0.1%

0.02%
AnionX

AnionX

System3



Dissolving system

Weighing hopper

1回あたり
8.2kg(→8.7kg) を 768Lに溶かす

30分毎に繰り返し24時間35日連続
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=0.0260% Gd2(SO4)38H2O

=0.0210% Gd2(SO4)3

=0.0110% Gd
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σ

Once neutrons are thermalized, vn becomes ~ constant
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Approx. function



8 BGO Crystals

100~200 neutrons/s

t0

Capture constant: 

8 BGO Crystals

Time 
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Z=+12m

Z=-12m

Am/Be
BGO

uniform Gd concentration  in mixing  



導入準備
水温下げ＋上げ

120m3/h recirculation





39

r2 [m2]

SKタンク全体に渡ってGdによる中性子捕獲時定数が一様であること確認



Preliminary
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BG



Delivery of 26 tons of  Gd2(SO4)38H2O 

Water recirculation w/ SK-Gd FR2+FR3

2022年5月 追加で ~26 tons Gd2(SO4)38H2O を導入する計画
• Gd 濃度 0.03% (現状 0.011%)
• 中性子捕獲効率: 75% (現状～50%)
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U-238 
late

Th-chain
Ac-228 (=Ra-228)

Th-chain
late

U-235
early

U-235
late

210301
New Gd2(SO4)3８H2O <2.8 <0.36 <0.28 <0.10 <1.44 <1.88

190302
For first loading <9.8 <0.32 <0.35 <0.29 < 0.42 < 0.92
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硫酸ガドリニウム溶解用
15m3タンク

200 m3 tank with 240 PMTs
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