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Purification of Materials
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% Events from Contaminations within CaF,(pure) Scintillators
@ In CANDLES system . ..

4 Studies for High Purity Crystals
% Selection of CaF, Powder
% Rinse of CaF, Powder

4 Next Step
4y Summary
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Effects from Contamination
» in CaF, Scintillators »
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Development of High Purity
Crystals

& Growing Process of CaF,(pure) Crystals

Raw Materials CaF Sintering CaF
[CaCO:,, HF etc ] = P/owcfer J'Zt} Melting CaF, —y|CaF, Cr\ystals

1) Selection of CaF, Powde ch)lltisohUt
2)Rinse of CaF, Powde in Sglid State

/

L’! = Cut out Scintillator
from CaF, Ingot

7 4 For High Purity Crystals= ~

4 Selection of CaF, Powder | | -
Ge Detector Comparison with Radioactivities

in Crystals
% Rinse of CaF, Powder ~
—_ )—
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Measurement of Radioactivities
iIn CaF, Crystals

~ .
4 Delayed Coincidence Measure\ment at Oto Cosmo Observatory
U-chain
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Measurement of Radioactivities
In CaF, Powder

Ge Semiconductor Detector at Osaka Univ.

ELEGANT Il System (Ge Detector)
___Plastic Scintillator
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N, Dejvar Ge Detector
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Sample

\ (/@@ Sensitivities ... ~

(Sea Level Laboratory)

[Ge Detector : 1710%

Shields
Cu 10cm . Pb 10cm

Plastic Scintillator (6 Modules)
as Veto Counters

Air Tight Film for Rn Purge
Filled by N, gas

4 225Rn(U-chain) : ~3mBqg/kg
% Th-chain . ~3mBqg/kg
G 0K : ~15mBq/ng

CI

N

Saori Umehara, 12th Jun. 2007, DBDO7



}, Selection of CaF, Powder

_ Collaboration wi
Selection of CaF, Powder OHYO KOKEN CO.,LTD.

4 Measurement Radioactivities

of CaF, Powder and CaF, Crystals
% Crystals from B, C. D. E and Natural Powders ...5 Crystals
Delayed Coincidence Measurement (a-rays counting)
Crystal Size ... B: 2.8x2.8x1.8cm?3
C:5Xx5x5cm3
D: 3x3X3cm3
E: 5X5X2cm?3
Natural: 3.1¢pX 1.1cm?3
% Powder A. B. C. E. Natural Powder...5 Powders
Measurement with Ge Detector (y-rays counting)
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}, Selection of CaF, Powder

Selection of CaF, Powder Collaboration wi
% Radioactivities of CaF, Powders and Crystals OHYO KOKERLS.LTD.

oU-chain(Powders) ® U-chain(Crystals)
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7 % Selection of Powders ... )

% Very Effective (100mBg/kg~ 10uBg/kg)
< High Purity or Impurity CaF,

by Powder Selection D07




}’ Rinse of CaF, Powder 3’

' Collaboration with
Rinse of CaF, Powder OHYO KOKEN CO.,LTD.

4 Rinse. ..
4% CaF, Powder 20kg : for 1 CaF, Crystal of 10cm Cube
4 Rinse with Nitric Acid

Nitric Acid (3wt%)10K
Water 10k

CaF. Powde | — Insing Rinsin insing( CaF. Powder
[ 220k 1|?_-:>18tlrrmg_f>“ ‘Stirring_f>{_ Stirring‘Tﬁ> Srying
g 15min. 15min. 15min.

Water 180k Water 200k
< — >QVater zooé = %Vater 20kg/§ ﬂ

Growth
from Powder
to Crystal
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}’ Rinse of CaF, Powder 3’

Rinse of CaF, Powder Collaboration with

. T OHYO KOKEN CO.,LTD.
& Reduction of Contaminations
Before Rinse
214pg(U-chain)  : 1.12=+0.03(stat.) 0.13(syst.) mBg/kg
212pg(Th-chain) : 1.67%+0.04 mBg/kg
215pg(Ac-chain)  : 1.69+0.03(stat.) ‘gss(syst.) mBg/kg

After Rinse

214pg(U-chain)  : 0.07=%0.02(stat.)"3%(syst.) mBg/kg
212pPo(Th-chain) : 0.95%+0.03 mBqg/kg
215pg(Ac-chain) : 0.70%0.03(stat.) 2 i{syst.) mBg/kg

A Effect of Waching . .. N
4% Washing with Nitric Acid
% Effective for U-chain Contamination

L % Why only U-chain ?? — Next Step
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Next Step

D for High Purity Crystals D

Contamination in Melting CaF,

4 Growth Process of CaF,(pure) Crystals
<——— Purification

Raw Materials —> CaF,
[CaCO:_,,,s HF etc.] [ Powder ]
1) Selection of CaF,Powder
2)Washing of{CaF, Powder

Many Time ...
(about 3 month) v
Contamination Measurement
y-rays counting a-rays counting
by Ge Detector by Delayed Coincidence
(Sensitivity :mBg/kg ... not Enough) (Sensitivity : uBg/kg)

4 Measurement of Melting CaF,(not Crystal)
% Possibility of a-ray Measurement
[l if Melting CaF, Scintillates

% Good Sensitivity than y-rays Counting
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Measurement of Melting CaF,

Collab
Sample of Melted CaF, Stella Chemifa Co.

Melting CaF, 1

Stella-N02(367.59) Stella-N03(341.7g)
(7@%x 3cm3)

Sample of High Purity Melting CaF,  Sample of Impurity Melting CaF,
(by ICP-MS Measurement) (by ICP-MS Measurement)
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}” Measurement of Melting CaF, }D

Collaboratlon with
Stella Chemifa Co.

4 Scintillation
Pulse Shape(CaF Crystal 1= 1use8?10000 Energy Spectra by 137Cs Source
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(J) Measurement of Melting CaF,  (}))

Collaboration with

4 Measurement of Radioactive Contaminations Stella Chemifa Co.
Me'“”Q CaF,1:Stella- N02(7¢ X 3cm3 3680) Melting CaF,2: Stella-N03(3429)
S 0 —— 00—+
g o -2 S I A
E, . 000k 224P0O(U-Chain)...
: Uschain) o OO
S T N
o 5|
5 24000
3 8 |
2000}
O B0 T000 To00 500 2=00.3800 2552000
_ o D ENERGY(keV)
If in Radiative Equilibrium If in Radiative Equilibrium
214Po(U-chain)  :0.87+0.05mBqg/kg 214Ppg(U-chain)  :927+6mBg/kg
(0.071%=0.004pphb) (75.0=x=0.5pphb)
216po(Th-chain) :0.083=%+0.020mBqg/kg 216po(Th-chain) : <9.1mBg/kg
(0.020=%=0.005ppDb) (<2.2ppb)
Measuring Time: 14.5 days Measuring Time: 1.0 days
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(3 Measurement of Melting CaF, (1)

Collaboration with

4 Comparison with ICP-MS Results Stella Chemifa Co.
a-rays Measurement
(Assumption of Radiative Equilibrium) ICP-MS
Melting CaF, 2
214Po(U-chain)  :75.0%0.5 ppb U :80 ppb
212Po(Th-chain) : <2.2 ppb Th :<20 ppb
Melting CaF, 3 <:>
214po(U-chain)  :100.1%0.7 ppb Consistent U :100 ppb
212Po(Th-chain) : <3.3 ppb Th :<20 ppb
Sensitivities for High Purity CaF, Sensitivities for High Purity CaF,
U ~0.001ppb U 0.2ppb
Th ~0.002ppb Th 0.3ppb

4 Measurement of Melting CaF,
% Enable to Measure Contaminations
4 Consistent with ICP-MS Results

% To Next Step for High Purity Crystals
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z’ Summary

& Contaminations within CaF, Crystals

4y Study of High Purity Crystals
% Selection of CaF, Powder
% Rinse of CaF, Powder

& To Next Step
4 Measurement of Melting CaF,
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