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• Problems of radioactive materials after nuclear accident
• Radiation Education problems

– Bullying, Discrimination against Fukushima evacuees
– Unfounded Fear of radiation 

Aim
To improve these problems by using educational materials
• Visualization of radiation tracks and effects
• Development of teaching materials to promote 

understanding of radiation
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Research background



Strontium９０

• Half life 28.8year
• No gamma ray
• Accumulated in bones and teeth

Sr

Chemical similarity

Ca（main components of bones and teeth）

• Determine whether radiation is emitted from teeth

Radioactivity measurement of teeth

3

Fukushima nuclear accident:
emitted radioactive material (134Cs, 137Cs,  90Sr etc.）



Previous work

• It’s not clear whether radiation comes from teeth.
• Extremely low concentration. 4

Teeth Donor 
(including some from Fukushima)

Support group for evacuees 
(Aichi prefecture)

Our group

Tooth provision
Request for 
investigation

Collected 93 teeth of 30 people.

Acquisition route of teeth samples

→No γ rays were detected.



Low concentration radioactivity measurement



0.08μSv/h

Cloud Chamber (environmental radiation)



Cloud chamber optimization and shielding

Background measurement:
• Measure the frequency of random incoming βrays in the 50cm3 area 

for 1 hour.
• 2.1mBq/cm3 (1 beta ray/ 8 min.）

Shielding of natural radiation: Reduce the background

Not shielded
Shielded
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Reference：H. Hayashi，Cloud chamber

Shielding material:
10mm thick Iron plate

Chamber size: W 27cm×D 16.5cm×H 14cm
Thickness of supersaturated layer: 5cm
With 1kg dry ice, observation for 12hr is possible



Calibration test of cloud chamber using Sr source

Confirmation of βray tracks from the 
90Sr source in the cloud chamber
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90Sr source

Collimator :
βray 10counts/sec

Hole size: φ2㎜



Measurement of radioactivity of teeth

Preliminary result
𝛽rays emitted from the tooth

0.84±0.05mBq/cm3

background value not included 9

Wrapping tooth with 
wrap film

• Took a movie of 8 hours.
• Count the number of βrays coming out from the tooth surface.

Hook the tooth with a wire 
and hang in the center of 
supersaturated layer



Imaging Plate（IP）
• The energy applied to the irradiated radiation by the phosphor coated IP is 

accumulated
• When the laser beam is irradiated, the amount of light emission 

corresponding to the energy of the radiation is measured
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Teeth are contacted with IP（exposed for 41days）

Tooth
Saran wrap

IP

Scotch tape

Storage in a lead box
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Reading data of the Imaging Plate

Imaging data（exposed for 41days） Tooth samples

• Radiation emission from most of the deciduous teeth.



Exposure of βray of 90Sr
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Calibration of Imaging Plate



Imaging Plate（IP）
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Image plate 90Sr exposure

Sample 23(2)
𝛽ray 14000counts equivalent

𝛽ray 18000counts equivalent

Convert B/W information to 𝛽 ray track number



Imaging Plate（IP）
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Preliminary result:
Samples with high

sample24(3)：～4.5mBq/cm2

sample24(1)：～4.0mBq/cm2

sample23(1): 〜3.2mBq/cm2

8.5±1.4mBq/cm2

41 days background

Sample 24(3)

Sample 24(1)

Sample 23(2)

Sample 23(1)
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Nuclear Emulsion test exposure

• Emulsion Film production (emulsion layer 50µm)
• Contacted with tooth and emulsion film, and packed
• Exposed for 117days
• Developed 
• 22 teeth samples

Sample 24(1) Sample 24(3)



Summary and future plan
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