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The safety inspection, survey of the leakage radiation and dose management  
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Correspondence after the disaster in the domain of the nuclear medicine diagnosis 
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The safety inspection, measurement of the leakage radiation and dose management in X-ray 
generator 
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The actual setting of the controlled area in the outdoors (except in X-ray room) 
at the time of the disaster 
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Traceability of diagnostic area detector 
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Measurement of leakage X-ray 
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Development of the dosimetry standard for the lens of the eyes 
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International Electrotechnical Commission Standards and Japan Industrial Standards regarding 

passive integrating dosimetry systems for personal and environmental monitoring 
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�|ŘƔŰ¤1ƙ"BĐƉ2ŸƤ. ,ƪ}Á2RmcSJf2Xod-�B ICRP2 2011
áVJkÌċFļŏ."BĤĎ�ő�ŘƔƛâ2ŬŁ 2~1ƪ�|ŘƔīÕnŶ�1�Bź

Õ¢â2��ĽÜ�1¸�'ěű5Ə<@C,�BƬ�|ŘƔ2źÕ¢â1H�,Pƪ�ĿƂ

ÂĨ|ĉĔƐµòźÕ¬�5źÕĞƙ.0*, 2018á 7đ1źÕĸž5ƗÒ�C'.�D-
�B 1)Ƭ�|ŘƔŰ1PīÕ�FŨŇ"BƞÔä�|ŘƔŰ.ť�NiTŘƔŰƪ�£Įke

\UmTŘƔŰƪıke\UmTŘƔŰ2?11ƪŘƔīÕQo_TzĜŝ1�ƣ ,ŔÔ1

ŤŌ 'ŘƔFīÕ ,=@1³¨é�|ŘƔŰ5�B5ƪ�#P³¨é�|ŘƔŰFķ�,

�|ŘƔīÕQo_TF×Ĉ"BĞƙFÚƁ1źÕ¢âFTWoY�$ƪ>5,šň�-ŘƔ

īÕ"BIm]JTzĜŝ>ƞÔä�|ŘƔŰ1=úÐ"B�.5ěű�C,�BƬĤĎ�ő

�ŘƔ1�BŰī1 ,=ƪ�|ŘƔ2źÕ¢âÜ�2�#C13�,=ƪ�|ŘƔŰ2òş

>ŷƧćĨFÕ<'ŭę5ƒū0ë¦Fø1Ƭ�2?10ĳħ2wƪ9�1čÖFïB?11ƪ

2017á 11đ1 JIS Z 4345�Xn�Ř°5�Řķ³¨é�|ŘƔŰīũŚv51ĶËŘƔŰī
ũŚ�2)5¢Õ�C'Ƭ�

 
2� JIS Z 4345¢Õ2ŗř 

JIS Z 43455¢Õ�CB9-2³¨é�|ŘƔŰ1ƙ"B JIS�ŭę. ,PƪJIS Z 4320:2004
�ıke\UmTŘƔŰīũŚ�ƪJIS Z 4314:2002�ť�NiTŘƔŰīũŚ�°5 JIS Z 
4339:2004��£Įke\UmTŘƔŰīũŚ�2qH2ŭę5ŘƔŰ2ŋƥ�.1�¡1Õ<
@Cƪ�@1ƞÔäŘƔŰF¹;�|ŘƔŰ�ţ1�ƌ"BūĥzơF9.<'=2. ,ƪ

JIS Z 4332�XŘ°5�Řķ�|ŘƔŰƌ¤�5�*'ƨ�C@ÀH2³¨é�|ŘƔŰ1ƙ
"B JISŭęF�$,ƪ�±ƪĊ JISŭę.�1ƬƩƬĊ JISŭę21)ƪıke\UmTŘƔŰ
1PƙƎ"B IEC 61066������!JIS Z 4320���
��ÚñÆƜŭę. ,�'5ƪ%
2~2³¨é�|ŘƔŰ1ƙ"BÆƜŭęP0�ƪJIS Z 4314ƪJIS Z 4339°5 JIS Z 4332��
��

��������	�
�����Ƭ�

%1 'wƪIECP�|ŘƔŰ2ŋƥ�.1¢Õ"B2-P0�ƪ³¨é�|ŘƔŰ��2
ŭę. ,ƪIEC 62387 Passive integrating dosimetry systems for personal and environmental monitoring 
of photon and beta radiationF 2007á1¢Õ 'ƬIECŭę2¢ÕF³�ƪJISŭę-PŁ)1ƪ
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IEC 62387:2007FÚñÆƜŭę."BÆƜĄµò2ěű5ƗÒ�C'5ƪŘƔŰ2ŋƥ�.1
ŭÕ ,�'òş>ŷƧćĨF IECŭę1î*,ƪ³¨é�|ŘƔŰ. ,pH19.<B�
.P%C8/ÙČ0�.-P0�ƪŽĄ1PƖĒƘFū 'Ƭ 4 05@ƪ2012 á1 IEC 
623875āġ�C'�.FÑĞ1ƪJISŭę2āġ�Ĝ=ŌĝĽ1ý Ə<@Cƪ³¨é�|Ř
ƔŰ2�,FÚƁ. ,ƪÆƜĄµòFĐÐƛ1Ä*' JIS Z 43455¢Õ�CB1Ţ*'ƬĆ
 � JISŭę2¢Õ1�*,ƪĊ JISŭęP�,ãĠ�Cƪ³¨é�|ŘƔŰ1ƙ"B JIS�ŭ
ę5pH19.<@C'Ƭ�

³¨é�|ŘƔŰ1Ú"B2PƞÔä�|ŘƔŰ-�B5ƪ�C1ƙ"B JIS 
���!JIS 
Z 4312�XŘƪγŘƪβŘ°5wòÔķƞÔä�|ŘƔƨĴƩŰ�3)5�BƬ�CP IEC 61526:2010 
Radiation protection instrumentationƫMeasurement of personal dose equivalents Hp(10) and Hp(0.07) for 
X, gamma, neutron and beta radiationsƫDirect reading personal dose equivalent metersFÚñÆƜŭę
. ,ƪ2013á1āġ�C,�BƬ}Á2 JIS Z 43452¢Õ1?*,ƪ³¨é°5ƞÔä2u
ć2�|ŘƔŰ1ƙ"B JISŭę5%C&C2 IECÆƜŭę1«�1Ąµò2�B=2. ,
Ą��C'�.10BƬ 
� 03ƪwòÔķ2³¨é�|ŘƔŰ2 JIS 
��!JIS Z 4416�wòÔķÅ�ƦƆ�|ŘƔŰ�
4)5�B5ƪ�CP ISO/DISƨISOZi`YƩ21909ƭ2002 Radiation protectionƫPassive personal 
neutron dosemetersƫPerformance and test requirements 2wòÔķÅ�ƦƆ�|ŘƔŰ2Ƒ�(�
1Ɛķ , 2005á1¢Õ�C'=2-�BƬ9'ƪĤĎ�ƪľŠ°5ēŏƑŘƔ2g[Wj
mP2ćĨFŭÕ 'ƪISO 15382 Radiological protectionƫProcedures for monitoring the dose to the 
lens of the eye, the skin and the extremities5īÕÚƁƑ�1ĤĎ�FƋ§ ,ƪ2015á1āġ�
C,�B5ƪ�CFÚñÆƜŭę."B JISŭęP}2.�D¢Õ�C,�0�Ƭ 
 
3�  JIS Z 43452x0āġį 

JIS Z 4345PĊ JISŭę5ãĠ�CƪĆ'0ŭęĺ´.0*''<ƪéäĽ1PĆŭ¢Õ.
�1é-�B5ƪ×Ɯ1PƪĊ JISŭę5āġ�C'=2.ů2BƬĊ JISŭę1PƪIEC 61066
��������

����!�� ������	�
������!JIS Z 4345 P ISO 
62387FÚñÆƜŭę. ,ÆƜĄµòFĐÐƛ1Ä*'ŭę.0*'�.5ĐÐ2āġį-
�BƬ 4 05@ƪíƊ"B?11Æ�-�ķ�C,�BŪ½1PÚñÆƜŭę2ŭÕ2�

,FĬƅ-�0�=2=�Aƪ%2?10Ū½2'<1ÚñÆƜŭęFpƑ�ġ ,ŭÕ '

Ƒ�=�BƬ%2Êµ1PƪÚñÆƜŭę2ŭÕFĬƅ"BŪ½F 1éƪpƑ�ġ 'ŭÕF
Ĭƅ"BŪ½F 2é. ,þƇ ,�BƬĐÐƛ2ÆƜĄµò5Ä@C'5ƪpƑF�ġ ,
ŭÕ$�BFï04*''<ƪŭę��. ,2ÆƜĄµòÚñ2ŊâP��ġ ,�B

ƨMODƩ�.0*,�BƬ�2~ƪ�¡2ŭÕ�Ù-Ċ JISŭę4@2Ðß0āġ.0*,�
B2Pğ1Ň".3A-�BƬ 

 
1ƩĤĎ�1�B�|ŘƔèƔ Hp(3) 
Ċ JISŭę5ŭÕ ,�04*'ĤĎ�1�B�|ŘƔèƔHp(3)5ƐķœÃ1¹<@C
'ƬĂÛŘƝØƚĠĨF <ƪĵŦ2ĂÛŘƚƀƙƎĨ�-PHp(3)2ŁüīÕFĥ<#ƪ
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���

Hp(10) °5 Hp(0.07)2īÕ�4@ŒÕ ,=?�ƪ.�C,�BƬ�2'<ƪĊ JISŭę-
PHp(3)PƐķœÃ-P04*'ƬJIS Z 43452®Ě�÷Ó¾�-=ƪĨ�ő5²�C10*
,4@2Úñ2ć5Ɛ�.2öƒſ=�*'5ƪÆ�Ĩ�62ĤĎ�2ő�ŘƔƛâ2²�

C°5Hp(3)1ƙ"BīÕ2Ƌ§ő1H�,ƪ"-1ěű5Ə<@C,�BĐƉ2ó©1ƕ
:ƪHp(3)FƐķœÃ1¹<B�..0*'Ƭ'( ƪ�|ŘƔèƔ2ÉĭŘƔ2ųÕ1Pƪ
Ęġ1ķ�'`GmYf2ŋƥ>�ÛŮâ1ñ!'ÿŒ�ă5ðū-�B5ƪń2ĤĎ�1

Ú"B()�� 62ÿŒ�ă1H�,PƪƐ�0`GmYf1Ú"BÿŒ�ăPĦ9*,P0
�ƪÚñÆƜŭę2 IEC 623872Tia`GmYf1Ú"BÿŒ�ăFďÕĽ1þƇ 'Ƭ�

�
2ƩĶËg[WjmP 

JIS Z 43451P�|ŘƔèƔ2~ƪ�ĜĶË2ōƘŘƔFŶ�"B'<2»ƈŘƔèƔ
H*(10)°5ć¸òŘƔèƔH’(0.07)PƐķœÃ. ,�B5ƪĊ JISŭę5Ɛķ. ,�'ō
ģº±ŘƔ(Gy)-Ŷ�"BĶËg[WjmP1ƙ"BīÕ1H�,PƐķœÃ4@Î�C
'Ƭ�CPÚñÆƜŭę2 IEC 62387 0/,-48B <A>*81����3����
0
ĶËg[WjmP1ƙ"BƑ�=ƒū0ŭę-�AƪĆ'1 JIS Z 4346�Xn�Řķ³¨
éĶËg[WjmPķŘƔŰīũŚ�5 JIS Z 43452¢Õ.·č1¢Õ�C'Ƭ�
�

�ƩĐÝÕęœÃ�

pţĽ1 JISŭę-PƪĂÛŘ2K\kOoƪ�ÛŮâƪĪâƪģÇƪ0/2ŷƧĖ�F
Íª�$,īÕ�5/2?10êƠF³�B4ƪ%2êƠâµ�-Ğ¿2òşFŶ�"BƬ

�C@Íª�$BŷƧĶËFêƠƔ.��ƪŭę5Õ<BòşFĬƅ"BêƠƔ2œÃF%

2Ğ¿2ÕęœÃƨrated rangeƩ.�1ƬÕęœÃPŪƍĜŝ5Õ<B=2-ƪ%2œÃ�-
PŴÙœÃFƄ20��.FŇ�0�C40@0�ƬŪƍĜŝ5ųÕ"BÕęœÃ1Ú ƪ

�|ŘƔŰ5Đ�ƛ='0�C40@0�=2. ,ŭę5ŭÕ"BœÃFĐÝÕęœÃ.

�1ƬJIS Z 43122ÚñÆƜŭę-�B IEC 61526:20100/ƪ�C9-2 IECŭę-PĐÝ
ÕęœÃ. ,ƪ
minimum rated range�.�1ķŻFķ�,�'5ƪIEC 62387: 2012-Pƪ

mandatory range�.�1Ć �ķŻ5�EC,�BƬ
mandatory�.P�ç¢Ľ0�.4
�ðƢ2�.�1õ¼µ�5ç�ƪ�|ŘƔŰ5�� 0�C40@0�Đ�ƛ2òş5ç

�Ň�C'=210*,�BƬ 
JIS Z 4345¢Õ1è'*,Pƪ�2
mandatory range�2[hHmTFƐ�1Ũĵ"BĉĔ
Żŵ5ěű�C'ƬJIS Z 4345.ÚF0" JIS Z 43125
minimum rated range�. ,�ĐÝ
ÕęœÃ�FķŻ. ,�B21ƪJIS Z 4345 5
mandatory range�1Úñ"B=2. ,ƪ
Ć �ĉĔŻŵFķ�C442*,ĩyFù��.5­ô�Cƪ9'ƪ/2?10ķŻFķ

�?15ƪŪƍĜŝPĐÝÕęœÃ�°2œÃFÕęœÃ. ,ųÕ 0�C40@0��

.1ÍEAP0�Ƭ�2'<ƪJIS Z 4345-P
mandatory range�F JIS Z 43121µE$,
�ĐÝÕęœÃ�. 'Ƭ 
Ċ JISŭęPƪÕęœÃ>ĐÝÕęœÃ2Ŝ2ć5Ü��CB�¥2=2-ƪŷƧĖ�.
%2ŴÙœÃ5ŭÕ�C,�'(�-�*'Ƭ�C1Ú , JIS Z 4345-Pƪ�2�ĐÝÕ
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ęœÃƨmandatory rangeƩ�5ƒū0ơŀ. ,ŭÕ�CƪÍ¨�ă°5ŁŘòƪLo^lo
ZĲòƪK\kOonć¸Ĳòƪ0/2�,2ŷƧơŀ1H�,ƪ%C&C2ĐÝÕęœÃ

5ċŲ�C'Ƭ�. ,ƪŨ 11īÕƔ2ŋƥ�.1%2ĐÝÕęK\kOoœÃ°5ŷƧ
K\kOoœÃFŇ"Ƭ 
�

Ũ �� ĐÝÕęK\kOoœÃ°5ŷƧK\kOoœÃ 

JIS Z 4345Ũ 1?Aåķ 
�

�ƩK\kOonć¸Ĳò�

� Ċ JISŭęF¹<ƪîė2 JISŭę> IECŭę-PK\kOoĲò.ć¸ĲòF¡2ŷƧ.
 ,ŭÕ ,�'ƬĐƉ2 IECŭę-PƪK\kOoĲò.ć¸Ĳò.FŖ:µE$,ŷƧ"
B�¸.0*,3AƪJISŭę-=�2ŷƧćĨF²A�C,�BƬƞÔä�|ŘƔŰ2 JIS Z 
4312-P"-1²A�C,�'5ƪJIS Z 4345-={H2ĲòŷƧFµE$,ŭÕ ,�BƬ
%2p�. ,ƪX�γŘF�ÛŮâ 0	°5ÕęœÃ�-�ÛŮâFÍª�$,ŘƔŰFİÛ
 '.�2Hp(3) 2K\kOonć¸Ĳò2ĐÝÕęœÃ°5ŴÙœÃFŨ	1Ň"Ƭ�C9
-PƪK\kOoĲò1H�,P�į42K\kOo1H�,ŷƧF ƪ%21)2�ŨĽ0

K\kOo1H�,ć¸ĲòFŷƧ"C4?4*'5ƪ�C4@PûÕ�C'�į42K\k

Oo�,1H�,ć¸ĲòFŷƧ 0�,P0@#ƪŷƧįă5ƟÞ1Ï�0*'Ƭ�

03ƪ�Ũ 	w-ń2ĤĎ�īÕķŘƔŰ 1é.�B2Pƪ¥Ɗ2.3AƪÆƜÚñŭę1
Úñ"BŘƔŰ-�Aƪń2ĤĎ�īÕķŘƔŰ 2é.�B2PƪÆƜÚñŭę2ŭÕFpƑ
�ġ ,ŭÕ�C,�B�.FŇ ,�BƬ�

�

9;B X��88:2
�26;H!'

)"�>* 
X��88:
2�30!'
)"�>* 

�88:2�26
;H!')"��

>* 
�88:2�30 
!')"�>* 

178B=B�
H�(10) 

5?8B=B�
H *(10) 

80 keVƮ 
� � 1.25 MeV 

12 keVƮ 
6.4MeV ƫ ƫ 

178B=B�
H�(3) 30 keVƮ 

� � 250 keV 8 keVƮ1 MeV  0.8 MeV 
�Emax:2.27MeV 

0.7 MeVƮ0.8 MeV 
�Emaxƭ2.27 MeV 

178B=B�
H�(0.07) 

 
������� 

H '(0.07) 

30 keVƮ 
� � 250 keV 

@: 
8 keVƮ30keV 

8 keVƮ1 MeV  0.8 MeV 
�Emax:2.27MeV 

0.06MeVƮ0.8MeV 
�Emax: 

0.225MeVƮ
2.27MeV 
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Ũ 2� � X��Ř2Hp(3) 2K\kOonć¸Ĳò2ĐÝÕęœÃ°5ŴÙœÃ�
ĐÝÕęœÃ� ÕęœÃ13�BHp(3)2K\kOonć¸Ĳò2ŴÙœÃ�

ń2ĤĎ�īÕķŘƔŰ1é�

K\kOoœÃƭ30 keVƮ250 keV�

�ÛŮâœÃƭ�0	Ʈ
60	�

�

'( ƪ�ÛŮâ144E@#ƪrmin°5 rmaxPğ2.3A."BƬ�

rmin = 0.71ƪrmax = 1.67 

ń2ĤĎ�īÕķŘƔŰ2é�

K\kOoœÃƭ30 keVƮ250 keV�

�ÛŮâœÃƭ0	Ʈ
60	�

�

'( ƪ�ÛŮâ0	2.�2 rmin°5 rmaxPğ2.3A."BƬ�

rmin = 0.71ƪrmax = 1.67 

03ƪ�ÛŮâ 0	�Î2 rminƪrmaxPŭÕ 0�Ƭ�

Cr,o :�ÉĭĖ�-2ŘƔ2²Ħ<Ń��

Ci 
� iPkob2ŘƔ2²Ħ<Ń��

Gr,o :� Cr,o 2ŘƔFİÛ '.�2ûŇ�2àÈ��

G :� iŐ iPkob2ûŇ�2àÈ� 

Uc,com :� ŘƔ2²Ħ<Ń�2µ÷�2úætŅ4��
Ucom :� µ÷�2úætŅ4��

JIS Z 4345Ũ 12?Aåķ 
�Ʃ%2~2āġ�

� %2~2āġį. ,Pƪ�ć¸4@2İÛ1Ú"BĲòŷƧƪ	ŋƥ2ĂÛŘFİÛ 

'.�2ĩµİÛĲòŷƧƪŞŧĀòŷƧƪƞņuŎò1ƙ"BŷƧ0/5Ƌ§ŭÕ�C,

�B5ƪ�C@2Źŕ1H�,P JIS Z 4345F¯İ�'(��.. ,ƪ��-PłĹ"
BƬ�

�

�� 3EA1�

ÉĭĂÛŘƔ2ųÕ1PƪXnγŘ1H�,PōģMod4@ŘƔèƔ62ÿŒ�ă5ƪβ
Ř1H�,P¯İº±ŘƔ4@ŘƔèƔ62ÿŒ5ðū.0BƬ�C@2ÿŒ�ăPƪÚƁ

."BŘƔèƔƪĘġ1ķ�'`GmYf2ŋƥƪĂÛŘ2ŋƥ°5K\kOoƪĂÛŘ2

�ÛŮâ0/1?*,Ļ0B'<ƪJIS Z 43451þƇ2ÿŒ�ăP«�0=2-P0�Ƭ�2
4ƪĤĎ�1Ú"BÿŒ�ă=Tia`GmYfFķ�'.�2�(�5þƇ�C,�BƬ

}í2ěű-Hp(3)2īÕ1Ɛ�0`GmYf5Ħ<@CƪÿŒ�ă5�Ň�CBðū5�
BƬ9(Ą�"7��2?10żƤPĢ*,P�B=22ƪÆƜĄµòF«�1Ä*,³¨

é�|ŘƔŰ2 JISŭę5Ą��C'�.PƟÞ1õś2�B�.-ƪJIS Z 43455ĤĎ�2
ő�ŘƔƛâ2ŭ¢²�C>�|ŘƔīÕQo_TzĜŝ2źÕ¢â0/ƪ�|ŘƔŰī2

�Ɠ-ƒū0ë¦.0B�.5Ēì�CBƬ�
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https://www.jab.or.jp/news/2018/060100.html�

2ƩJIS Z 4345:2017� Xn�Ř°5�Řķ³¨é�|ŘƔŰīũŚv51ĶËŘƔŰīũŚ�
3ƩJIS Z 4312:2013� XŘƪγŘƪβŘ°5wòÔķƞÔä�|ŘƔƨĴƩŰ 
4ƩJIS Z 4416:2005� wòÔķÅ�ƦƆ�|ŘƔŰ�
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Occupational eye dose in interventional cardiology procedures 
� ½������õ��ÑÍÐÏ�Ä Ï��÷ÍÐ°�
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Measurement of lens equivalent dose of IVR physician using 3-mm equivalent dosimeter 
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