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3.11 Fukushima Nuclear Power Station Accident
e L, i

Meltdown Hydrogen explosion

Tsunami

Dispersion of Cs, 1 Misinformation in Media and Internet

Why such rumor spread??




. Radiation Education in Japan

Japanese don't have enough knowledge about radiation.

Now education of radiation literacy is regarded as important.
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iteria as a Teaching Material for Radiation Educatio
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@ To be able to learn about a half-life and radioactive disintegration.
@ To be easy to handle for students and teachers.

@ To be Safe, low cost and compact.
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Active learning program

Purpose

O

)
i)

To develop a safe and compact Radon Detector in low cost as a

teaching material.

To implement education of radiation literacy with it in physics

club of high school.

iii) To promote student’s ability of treating and understanding
information(data) correctly, and deciding what to do by
themselves through active learning program.
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General View of Radon Detector
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a-ray Detection

«
P-I-N Photo Diode for a -ray detection /{

Reflexible Surface
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: 10mmx10mm [S3590-09 HAMAMATSU made]
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Electrostatic Collection”

to collect cations effectively
(Theirange of a-ray is 2~3cm in air.)

Collect %8P0 and 2*Po cations of
daughter nucleus by electrostatic
field on the surface of Photo Diode

*Nucl. Instrum. Methods Phys. Res., A 421 , 1-2 (1999) 334-341
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a-ray
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Input signal...
@ Send trigger signal
(@ Send gate signal
® Send the held pulse
height of the signal
@ Send the held pulse
height data to PC
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ADCread_timestamp | Processing 1.2.1
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| Object : Radon Gas (gathered from ore) |
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214Po:  dNa = (AsN3— AaNy)dt
(214PO ~ 214Bi)
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Characteristics of Radon Detector as teaching material
and Effect expected

@ To be able to measure a-ray energy and a half-life.

(@ To be able to identify nuclide of a radioactive
element by the measured half-life and energy.

® Students make detector by themselves.

@® Promote student's deeper understanding about radioactive
 material by the measurement

. @ Promote student’s ability of treating and understanding ,
L Serashionidutey corvectly. ol duciding what %o &0 by Samasives )




The Guidance Plan

O

Target

Physics Club of High School

Time

11hours

Guidance Form

Team-Teaching

Object

@Feel that there is radiation around us.

@®@Make students more interested in making things by hand.

@Learn and understand correct knowledge of nucleus and radiation.
@Promote scientific ability to think and expressiveness.

@Promote student's ability of treating and understanding information
(data) correctly, and deciding what to do by themselves.

Composition

@ Discussion (theme is the radiation)
@ Lecture by a teacher

@ Making the Radon Detector

@ Measurement and Data Analysis
® Presentation

® Discussion

X Discuss simply after every class
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Method of Identify Nuclide at High School

How to identify nuclide of a radioactive

element...

(@ Which nuclide can be observed within measurement

time in terms of a half-life??

(@ Which energy peak of a-ray can be observed first,

lower or higher peak??

(® Students compare the ratio of a-ray energy for 2

peaks with the known value.
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. Implementation and Questionnaire

m

t is good...

...To be able to experience many fields such as hardware,
software, data analysis and so on.

...To have opportunity to identify nuclide from decay chain.
...To be able to consider various things from the measured
data.

As to a question that what the most interesting work for
you is, they answered it was soldering of the circuit board,
\Ar'duino, data analysis, discussion and so on.

Summer Challenge Project at KEK
I

t is good...

...To be able to understand radiation measurement
intuitively by making detector.

...To feel a sense of achievement which wrestle from
\measur'emen‘r to analysis ourselves.




Summary

v'We have developed safe and compact radon detector
with low cost as a teaching material for radiation
education.

v'We have implemented radiation education with it in
physics club of high school.Students made it by
themselves and could measure the radon gas with it.

v Improvement to smaller radon detector is on going.

Our HP URL (Sorry in Japanese...)
http://utkhii.px.tsukuba.ac.ip/~radon/
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Thank you for your kind attention.




