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�����Cs-137� �
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http://ndrecovery.niph.go.jp/trustrad/skin_dose.html
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ICRU"Report 56".1-

• *+,/10��!��
• Cs-137"��
�21Bq/cm23!��'��
�&70μm"�� "�������
– Cs-137"β�!
���$" 1.4μGy/h

• 0.4mm"�� "�����
– 385nGy/h

• 3mm"�� "�����
– 0.7nGy/h
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Cs-137������

���

��0.2MeV

8

������	��



��)

��$-�

β�*��
/1203 ��)��%Cs-137

• 1Bq/cm2*Cs-1374����1cm25

• 1��*�	�67 8/cm2/h
• ��!�"-β�*/12036
• [0.2� �2]MeV=[        ] 

MeV=[        ]GeV/h
ü1eV=1.6�10-19J41GeV=1.6�10-10J5(*&
ü[        �10- ]J/h

• �#0.5mm+&&/1203.
�'$-'
• [        �10- ]J/0.05g/h≒ �10- [J/kg/h]=    μGy/h
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eV ,J*
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���1cm2&�#0.5mm*��*�#
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β�*��
/1203 ��)��%Cs-137

• 1Bq/cm2*Cs-1374����1cm25

• 1��*�	�673,6008/cm2/h
• ��!�"-β�*/12036
• [0.2� 3,600 �2]MeV=[ 360] MeV=[0.36]GeV/h

ü1eV=1.6�10-19J41GeV=1.6�10-10J5(*&
ü[0.58 �10-10 ]J/h

• �#0.5mm+&&/1203.
�'$-'
• [0.58 �10-10]J/0.05g/h≒0.11�10-5 [J/kg/h]=1.1 μGy/h
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eV ,J*
���

���1cm2&�#0.5mm*��*�#



��
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�&0	�

• �
�&A8=7?Gy@=J/kg
• ���&A9>;<:?Sv@
–��0���
�&'����%��

• ���&A9>;<:?Sv@
– Σ���&'���%��

• �&�&A9>;<:?Sv@
–���&?3���&@6��,520

• ")*5…?
#�&�&(���&�&@

α�3���1
1-1.+

!�/45��
����0$+

6 �
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����Cs-137���
������

�
�1Bq�Cs-137���
1cm2����1.4μGy/h	�

����
�
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• �
��
��15,000cm2����

• 1.4/15,000μGy/h≒0.1nGy/h
• 2.4nGy/d
• 1μGy/y��
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��)%"$Cs-137*
β�)-.���!

• ��*

	��!42.4nGy/d
• ��*���!42.4nSv/d
– β�*���� ��+1(*&

• ���!+24pSv/d
–��*��� ��+0.01(*&
– 10nSv/y��

• /10�,��#.'23nSv/y��
• �����*���!����+13nSv/Bq2��3
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,0)��%/-�

• ,0)�
–'+0*�����
–
�	(&$.� �"

• %/-�
–������
�1����!����2
–
�	(&$.� �"
–����'+0*�����#�"

• ,0)����������…

17



�	�����"#��

α� ������[Gy]�!
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".*%(���

• K-40��-
• ����,+���/	!$ #
• ���
�
• �'+210��-

��(��)(��
��%	!-���
�
��&�3
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LFDKIHMEC�/A��<�,1�5A
*

• +7<��C�65��1:.
• +7<��C�656><���
*1-A
• ��C�A�<NLFDO!�;&�4:.
• ��C�A�<JMG;&�4:.
• LFD;(5A� 9"�3B?53<(�C� 4
8.:.

• ��'C�)5A
• 5=?2��4:.

�	%
��<
#�$�0@
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ndrecovery.niph.go.jp
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.?A3�8
�-�@�42�+<)9B

• �9Cs-137��@!5[Bq/g]7��/2�


• .9�+1[g]$8��/270>7
– γ"8<>��"&�:��61.6pSv/h/Bq �

• ��6:.94�7��0>76.4pSv/h/Bq �

– β"8<>�
�	�:�%@20kg7��0>7!
20[pGy/h/Bq]

• �451�'�#0><=;(0-8�42�+
30pSv �"&@��6,1*

• https://ndrecovery.niph.go.jp/trustrad/iwaki.html
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• http://www.radioactivity-
db.info/product.aspx?product=���
&category=��
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• https://www.radioactivity-db.niph.go.jp/product.aspx?product=��&category=�
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• ���'.%&(.��*-$,���#�
���

• ��
– http://www.jtmia.com/Others/J_others_W6.html

• NORM)/'+/&��'.%&(.�� 
– http://www.nirs.go.jp/db/anzendb/NORMDB/inde
x.php

• 
�����!"���
– http://radi-info.com/q-1523/
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http://www.jtmia.com/Others/J_others_W6.html
http://www.nirs.go.jp/db/anzendb/NORMDB/index.php


##18C
��Q

• ;'18C##15-8C$4F910mSv/yG (E4'
<�

– 4'0FE.:G)�B9,A3H

• /��-60&

• O��+%F?P�@8�(E.:+9,A2
– �!Q

• 4'1<&.:9�D3E�"=
,0
• 4'2E.:9�DFE�*

– �"=JINM�Q
• ��9�!2E1*<&
• �@8<7:-LNKO�=�����9>	��*D��P
• http://josen-plaza.env.go.jp/materials_links/
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�7JN�D\?Wg

• )IcW�&�
IXB
IcV�aPR?_WSX
– $%V<�]UFR[=.9X��+�V��I`R?ZK

• 6G`Y=��.�-b$%V/A]`UFR[\?WSX
• DcYPRSEM@S>^=M@JU?T?]`U?\@U
"�OS>`Y=MW��.;4�-b� UIPR\
?WSX

• B�?W/A�b�8JQQ=!*V"�ObB3SE_
T\?T�?ZK
– >Z^V6?�	VX�:0D��SEZK

• ��(U'�X=edfW2�D/A_HTV�,QC[
J`ZLc
– https://ndrecovery.niph.go.jp
– 1#JU?'�XB"5VB�L�I?
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https://ndrecovery.niph.go.jp/
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�

• �(!$� 
�*+)
• 1kcpm,≒20cps-'��%�	�
• Cs-137 "�����β
 �	��'1�"
���40Bq/20cm2

• 20kBq/m2

• ��� �����%
�3μGy/h
– ICRU report 56: 1.43(μGy/h)/(Bq/cm2)

• ����%
�0.06μSv/h
34https://ndrecovery.niph.go.jp/trustrad/ground_surface_contamination.html
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�

• GM���%)���(���)#�,&� 
'�#"/100 cpm�
0
– 20 cpm�
(��)'�&��+-!�

• Cs-137�20 cpm�#"&�$0.33 cps(��
– β�(����.1&*' &0.7Bq/20 cm2

– 0.4 kBq/m2

• 	#��#"��(��)��%1.4 nSv/h
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��!,C,�*5(@:I

• ��;�$6-5(=1C
–,C7#�.A3�:��,������6;
%�,�-4?(

• �$0@9;
–
��6>�"�&�

• &�:EGHDFB8) *@+
– ��9'�/3(�B�
��6-A<	�6-2)…
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��(>(	&;5I

• �+0�"':6	�=��.;56�#
3�&:<1%8.

–�"(�)*4%3�&:<;52
– L�JK=�+0�5���!�26EA@(�
�,<1%8.

• DHF��=.<7EA@(��2);'9-<8/
>

–����=90:-0?GC@B6�)%
• �
�5���4�$�
26 �,<1%8.
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��2":/�3%=21:/
�<;6),

• F@?4�("/�#9;6*
• ���@BHIA>E3���%�"/� 3
��%
&'1:/�#9;6*

• ���@BHIA>E3���45/=0
#
-"1"/�#9;6*
– !.8Sr-89%��(;-"1"

• DGBC>E8�	��(;-"6*
– )$)�	.3���3
�4��.&-"6+=
– ����3��$9�	��%��(;,37
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• �
�&��,0-�����
• Cs-134&�����&#����#'%�
$��)*( 
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https://ndrecovery.niph.go.jp
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https://ndrecovery.niph.go.jp/
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• ��6K����)7�A2MGB,�;
> �7J>��<MGBH^

• .7�2C[XV\]RYTWG�7/9EM
GH0.BUSQZ7#?A2M6KBH^

• �$*�FH����)7:IL�2A2
MGB�	;E2C�E2GBH^

��HD3EG6O
5�4;J<

��&@9LO
5��2;J<

-;2C:NH

�+
7C:CP
�8
2J<
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• �0<?>1;:9=,��'60,�/
�6-�.�0,1B

• �/.6-���7("%8�#60,1B
• �3�*2/�6-�.�0,1B
• �	�0��7,!6)#�#(
 4�
0,1B

• ���0$-1�
'6&�.��5��*
+�60 4�0,1.�0B
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• ���+24����,��-�!�)�
�350#

–
	��5.�%'-…

• ��(,�/6��#4 )(���(�4
��-�!�)��350#

• *,�3��!��79:8&�10"$�;
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��5�"$'��768 1,
���-0.1�Bq/h.)��
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./&23%���%7
μSv/h:��1*+5,604-
1*+5&23%��%7

��$�)�#"% 
���$()��

7.3nSv/�� ��
1
1����5
�"2 μSv/
�


�200 Bq/m2���!#��
�	1 cm$�')#�� )#��&130 Bq/kg

nSv/h:��./,604-



+S:MQ?GHOQ.7

• +I%�S0.13 kBq/kgG��`�"�HOQa
–1$ARK,3F>Q

• !�200 mg��`*1a
• �852 g��`=6.8 Bqb55�6LG@Ea
• �8��F2 μSv
–#PBQNIJ#P@C�=O;c

• .7<P\YWJ�1�/D=\YW3*J�0(

`*1a'�),���ZTUVX_H9AQ�2�� �
�,(1999)
Bq`[W^]ab�-8H���&4=���
AQ<`���&4J�

AQG>H��.S	Aa 59



7456(�;

• ��(Cs-137�10 kBq/kg
• �'��1 g��$��810Bq9(��);
• γ�:15 pSv/h8=10-12 Sv/h98����9(*1)
• β�:14 μGy/h8=10-6 Sv/h98
���(��9
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��(�!*100Bq(�	�Cs

• �
(�"-20 m2&#,&�
(����) 5 
Bq/m2

• 5 Bq/m2 $+(
'��#,��!*�� 
(�"1 cm%(����
– Cs-137. 15 pGy/h
– Cs-134. 35 pGy/h

• Cs-134:Cs-137-3:7&#,&21 pGy/h
• ����)��%0.2 μGy/y��

65



������� �
��
���#

	� ��"�����"���!
 �

�����
#

��������
��

66



��%#�	

",�-!���- ���)
��
)�*�(���'� �*�

�����(�)����&��…

�#'�"
��

��+
�*� ����$…

67



��������

�� vs����
��������
��

�
	������
��

68



�
�

�������

��	��
��������

69



������



��	���

70



��	���
"

• ���


–����� ���	����	!

• �������

–�����

• ���
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���� 10 g�

K-40: ��Bq
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�0.3 mGy
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6 µGy�
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…
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��������0.2 µSv	�
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��3Cs-137*1 kBq/kg@*1A
�2�*1 g�(-��3�$4C
"%*1 mm.11 m3��3���C

>�	+8:<=;?)7!�@Gy=J/kgA 
>�2��+8���3��)7!�
>,3�

γ�B1.5 pSv/h@=10-12 Sv/hA@�
�$A(*2)
β�B1.4 μGy/h@=10-6 Sv/hA@��3��
��$A

'&

>�/56�9 /-…

��20(-137Cs)73�$
@"%3#��AC

(*1)http://www.city.adachi.tokyo.jp/kyoiku/kurashi/sekatsu-
mondai/n-h-s-shochu-02.html
(*2)
https://ndrecovery.niph.go.jp/trustrad/survey_screening.html#head

www.vmcsoftware.com
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http://www.city.adachi.tokyo.jp/kyoiku/kurashi/sekatsu-mondai/n-h-s-shochu-02.html
https://ndrecovery.niph.go.jp/
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���	�0.1 µSv 
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���
��1 mSv
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