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Have you ever seen 
a Crookes tube in a school? 
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Yes I have never seen
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Is it regulated? 
Should we regulate it?
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Yes No



IAEA: GSR Part 3
• EXEMPTION AND CLEARANCE

– Radiation generators of a type approved by the regulatory body, or 

in the form of an electronic tube, such as a cathode ray tube for the 

display of visual images, provided that:

• (i) They do not in normal operating conditions cause an ambient dose 
equivalent rate or a directional dose equivalent rate, as appropriate, 

exceeding 1 μSv/h at a distance of 0.1m from any accessible surface of the 

equipment; or

• (ii) The maximum energy of the radiation generated is no greater than 5 

keV.
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http://www-ns.iaea.org/standards/review-of-the-bss.asp

����H*(10)�H’(10)	
�����
���

�������

����
��



�����	���
���
�����������
• lF�Rcb�6�h�{h����:�lF�Rc.1�0��u3{Rp��h�
�:If�14bh�aZ�`[8�3w>8Z2�

• Rp���(M�����(<�|o��	�!�
��
&��Y ���i	"�
��B�Rp O� �9��	��,/-.}�n+kP��M���A¡ d�
,/-.}+¦��(�	
M��;*)�A¡�z����	
<���'"���

• vRp��	�!�� %
�����	%
�M�����(VQmN+¤��(�
�$���j�R�d~�;*)(%
r?�Y�(sW��'"���*��M�T
�� �j�N���O��Y�(sW��'"��

• "��,/-.}�n ]n��G��!���VQ�AJ���<9=!��eqy
��:(SHRp����!�CDS\KJaw�taw¥ xE�e��5<gK
4�)�¢�7(� xE��'"��vRp��	�!�J��E#(sW�@^��
��	��§��%
U'£
��$����VQ�AJ�e��sW�LX+���
VQ�O+�j�;
sW��'"��
– ���VQ�AJ(�_4736>82J a57�)

5



��������
• �8H�n# ���.pd�
• 6XKOM +6XKXM6$o�[%Z]7k�(��.p
d��+�=�	a�7k�(��������F-6j�"
r�m
�.pd��������F-6j�"r�m
�.
pd�B�Nc������s/���� `	�
– F-6j�6XKOM�6XKbM)E�
– @K$ 9\e6KOM6$o�ThSfI�Th2&:>gd��
�ThS_Q�RJ�)��+l�i40K@!+l6^bKjc�6
K@M�O6@o�P(��-AG?C.Wq�&M60o�P(��
-AGL(?C.W `	�5*��o����&
��

6

H26!�;3
Th2<VD,Y�'U1�



���������	
• �l|h{aw�
• Wbdc?=@ �^�{a� Os�VK�l|h{a��	
��(Ta�&��
 �xM�w�VK�l|h{aw��	
��(T����wH�Ta���'!�
$�	�������R`���&RJl|h�#&<0:17�38hrPrf
\
b6),9.�583}E(v��	#
��"	�'�kq�l|h{a(Ta�&
BA� l|h{a(�EoN���_M���'!�$�	BA��zl|h{a(
l|h{awH�Ta�&��
�����_M�LG(���g�� ]=�Sn;
~p��&BA� ���i%��	�

• <*2,/h{a
• \�Y�I(Xt�&{a
• Q*2,/hmg�� -439:�+/y�� *2,/h�CD(�
�'$�Z
U(>
{a

• ul|S[n({e��	&Os

7

Fj
�	



�������

• $*()XdR�k6
• GJS^T�J [Km�i_E�i_�C�\�"$+()XdR�<P6
?�ZHe�b:]��"�F@;���
S&3/1,F5��!����
��Q�"$-1'�
70%H>/1,c`����Y"�F@�$+()
XdR��	
��#V�����BGSUTGDl�W<� "k6��S
4F=��N�g�"9l#Ih��k6O#L6�"��� ��8
��
��"�

8

IAEA�GSR part3��7f��	�	���
ja�2.1#AM



��X�
����	�
• 3;3 S"H���#6A2Y�;�����/ ���
��@X:(����@^
4C����5(��
1�%
����T�ER9����@X:�DJ^
�EM*GV
�9B�7F-T�+)-�8'V�$��&[(Z.,;
>�&[0PI;>U)03=0I\�?#��EM*G
	�L!KO�]�#�����Q��)

9

2NW	
�10kV/ 
<#X@X:



��������
�
��
�	���
• �rlxj�

– OW[ :9;#�0423^kV�0423^/>?��,kV��oUHOQ
OQi"kVNK"("/	
�ND@���"
�oOWJ[OJqOQWQi
!p�,0423^kV�ND�YB0423^kV��	
��/SG�,��
#�PG^y�	"`lm
�"SG"FC/b�,�'!ZI mE/c� 	
)
!�,�'"rlxv#�&+/G	 �-$ * 	�����rlxv#
�&+/G	,��!)+YB0423^kV"SG"FC
w�*-,=<#�
�"_+� 	�

– � :9;#�Aq"rlxg%�&+!�	�#�e?df6s
B',]T/
h\�,("�� �-$ * 	�

• �.Xn�
– OW8[ :9;#�YB0423^kV/SG�,��#�.Xn/G	 �-
$ * 	�����R9"La7u^/PG� �-$ * 	=<v#df;

u^/M�,��-
 	=<!#��"_+� 	�

10

X^/t��u^/145



������������	������
���
����

• 4)11@�C064!1&1 �
• 4 1119+7
• G>'D����;B8��E;�2,
������	
��"9���6��5$�/=#E;�2,��
���
���(%��F-
���������

11

3?A���E;�2,
�
G>'D����;B8�:.*<



�����
• 30 kV�

����������	��
• ����15cm��H(0.07)�200 mSv/h���������
�	��

12

��	�� ��	�



�	���
������
�
• GL�J1�����O?��IAEA GSR part3��RN#
 "�ME
���
–A>�HPFJ1�/Q$�6;&U��������.=��
�

• HPF)*O?�RND,�.=0��
• 3@9(�T�������/Q$6;���	��'4-
�HPF52J1�%�
–K���#�!��:
�

13

S8 <+���.=�D7IC�
B6���




��������
�����X������
����	����
• qElM6�����Mrcz_t\^W[x(Mrx)�j5���"(%
'.,./�-�*,./w���M�6$In�"yV��������
ps@=h4:�Q�
LU}�>A��"�7a�M6�����cz_
�JK�����M�6$In�"yV���������9 ���"�
�� �N���7kw��7a�M6����Mrx��� ��M�6$
In�"yV������$S����T	�����MrxH15YH1~
�{d�#��"cz_yV���H4v�czCPe$yZ���"?m�
������MrxH2YH2~��czCPe��5`�S�#�
!�2
5��;��25�FiG8�czCPe$yZ���"?m�����}
1�>A��"��
�H1v~H3v�&+')_yVwcz_yV���
���DX�cz_b<0�
���cz_$34�"yV�
�"[B�
|u�AR����Og�#��"]o��"��� ���Og$f��
��T	��"�

14http://www8.cao.go.jp/kisei/siryo/030919/09-2.pdf



���
	��
�����������
• (N,;2) BM@�-A�����1MeV6&�8.@�X@��������
��
�H��3=�	�9D$�'����

• ((5?) IAEA��X@)*K<I����)*
��BM@���!���
5keV�G(1�8EJ��K<�C8L10kV�>4OF" !������0
+:%/$�9D�7-����

– 2002#

15
http://www.mext.go.jp/b_menu/shingi/chousa/gijyutu/004/004/attach/1267122.htm
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UK: Work with ionising radiation: Ionising Radiations Regulations 2017

Dose constraints for members of the public 

155 Where employers anticipate that any work activity or facility is likely to expose members of the 

public to direct radiation or contamination, they should apply a dose constraint. 

• It is recommended that the constraint on optimisation for a single new source should not exceed 0.3 mSv a 
year. 

• Employers should take this recommendation into account in establishing a dose constraint for members of the 

public.

• The constraint should be applied to estimates of dose for representative individuals likely to receive the highest 

average dose from the work.


