Development of Real time °°Sr counter applying Cherenkov light detection
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performance evaluation for *°Sr Counter
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Development of 2°Sr Counter
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Development of 2°Sr Counter
Detection mechanism
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Development of 2°Sr Counter

Detection Logic
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Development of 2°Sr Counter

Trigger fiber

The trigger must have a lower density
for Cherenkov radiation condition. By
using the fiber of 0.2 mm in diameter,
the energy loss can be reduced.

Veto scintillator

A scintillator size is 400 x 200 x 5 &
mm3. The veto counter composes of "=

this scintillator, WLS fiber and a small
PMT. N
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Development of °°Sr Counter

Aerogel WLS fiber
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In order to not react on beta-ray from '37Cs The light guide using WLS fiber to
with the maximum energy of 1.17 MeV, aerogel read Chernekov light perform to

radiator requires index of between 1.017 and use small PMTs and to reduce
1049 E gamma-ray noise.
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Development of 2°Sr Counter

Performance

sensitive of counter
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Sr/Cs ratio:

Prototype
Effective area : 30 x 10 cm?
9Sr sensitivity : 2.8 x 103 Hz/Bq
137Cs sensitivity: 6 x 10 Hz/Bq

BG noise ratio 0.28 Hz

500

Position uniformity :  96%




Discussionl

Prototype
Effective area : 30 x 10 cm?
90Sr sensitivity : 2.8 x 103 Hz/Bq
137Cs sensitivity: 6 x 10% Hz/Bq
BG noise ratio 0.28 Hz
Sr/Cs ratio: 500

Position uniformity : 96%

Limit of detection for *°Sr
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Reliability of 99% or more

Ng, : Number of counts for Sr
N¢s : Number of counts for Cs
a : Sr sensitivity [Hz/Bq|

b : Cs sensitivity [Hz/Bq]

c : Noise ratio [H 2]

S : Effective area [cm?]

k : Sr/Cs ratio

t : time of measurement [sec]

x : lomit of detection [Bgq/cm?]

Limit of detection : ~0.3 [Bq/cm?]

Monitoring time : 60 sec
Allowable ratio of Cs/Sr : 100

Limit of detection : ~0.08 [Bg/cm?]

Monitoring time : 600 sec
Allowable ratio of Cs/Sr : 100




Discussion?

New reference value: 10 Bqg/kg of °°Sr in foods
by Ministry of Health, Labour and Welfare in Japan.

Beta-ray is measured only the surface
of the sample.

30 cm .
> Improving the performance

1oem Sample (1) PMT logic optimization
l P (2) Extending effective area
|

...and so on.

T1cm

Limit 30 Bgq/kg -+ 60 sec
Limit 8 Bgq/kg - 600 sec

The limit of detection satisfies the reference value
with monitoring of 10 minutes.
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Summary
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Effective area:

90Sr sensitivity :
137Cs sensitivity:

BG noise ratio:
Sr/Cs ratio:
Position uniformity :

FRHEPES : 8 [Bg/kg]
Sample size:
Monitoring time:
Allowable ratio of Sr/Cs:
Reliability of 99% or more
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30x 10 cm?

2.8 x 103 Hz/Bq
6 x 10° Hz/Bq
0.28 Hz
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Summary

performance evaluation for *°Sr Counter
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PMT direct read1
PMT direct read2
FLa1g fiber ADC Analysis
FLa20 fiber ADC Analysis
FLa20 fiebr read

............................................................................................................
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sensitive efficiency for 905r [Hz/Bq]

Effective area :
9Sr sensitivity :

137Cs sensitivity:

30x 10 cm?2
2.8 x 10-3 Hz/Bq
6 x 10-6 Hz/Bq

BG noise ratio: 0.28 Hz ~ 0

Sr/Cs ratio: 500

Position uniformity : 96% :
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