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ND^  _ *("F( 

<>   O9P          Q' R9$J' S-C-$T U :VM86W' X6Y.&' U !C(1#&' 789$&' 8O6Z5 R'9[%\6] ^+J' _56+&' `C-.&'
           a234&'( !+]6b&' 6c8(O U !"#$%&'( !")*+&' !",-.&' !#/*&'A/AC.105/736)  d&64&' `;-J' :(   e6,1)f g]8h :

              &' 789$&' 8O6Z5 065i] !*j e'k 01lT 9H m&' !"&(9&' `n621&' N5  X6Y.&' U !C(1# .   !&6o1&' -C-$T K(6#%C(
 !C8p&' !H6q*& !"&(9&'(A/AC.105/754)6r :6s#5 a%#2' : 

 )h(        :t(1#&' 065L' !"H6.T' R6lPh)< (               :t(1u vO6P w1H( N, -lAJ' 8'pux' !"H6.T'()=( 
yV,6+B' z86{ (h t(1u vO6P w1H( !&6P U 79,6bJ' |9$T !"H6.T'()?( 

 )}( '81~#J'         `n62( !*b*\ 86{' N)� !C8p&' !H6q*& !"&(9&' !&6o1&' N, 78O6Z&' !*Z&' e'k e
065L'. 

                                                           
* A/AC.105/C.1/L.240. 
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=>                     !*b*\ O'9,' �9& :6�86A%,' U G+�( !&6o1&' 0h !C8p&' !H6q*& !"&(9&' !&6o1&' -C-$T U �P1&
              t8p&' w6+B�' 862�] !"#+J' !")*+&' 79�%J' �5L' !#� e6M6%#%\' :065L' `n62((UNSCEAR)  e6"j1T( :

          w6+Bx' N5 !C6H1&6] !"#+J' !"&(9&' !#/*&'(ICRP) .             `n62( 9C9�%&' �M( �*, �-+%bC � -C-$%&' 0h ��
                    (h '-�I5 e-~u 79C9M `n62( �6#� 0i] -Hh 6)o :X6Y.&' U !C(1#&' 789$&' 8O6Z5 065h d"P N5 a%�"�'

        !*j e'k 6YCh 01lT 0h Nl� 6�O'9,� t-� .�-�&'(            `n621&' �+] !*j �95 d� 1� !$"21&' Sp� N5 
                     :6s29Ph �&k U 6� :!")*+&' !#/*&' N,( w6+Bx' N5 !C6H1&6] !"#+J' !"&(9&' !#/*&' N, e89j m&' !#"+J'

                6�8'-H !56+&' !"+)�' e9)%,' 0h p#5 e9,h m&'(�F/��    �8IJ' <�   K(L' 01u6o /  D)bCO<��= 
  01#+J'(" Z%J' zO6AJ'        VM86W' X6Y.&' U !C(1#&' !H6q&' 8O6Z5 R'9[%\6] !* ."    �+] 6YCh !$"21&' �-+T(

                       789$&' 8O6Z5 065i] 6YCh !*j e'k 01lT 9H w6+Bx' 86q�h U �l�%&' 0'9"5 U !"*A$%bJ' e'81q%&'
X6Y.&' U !C(1#&'. 

?>                ' !H6q*& !"&(9&' !&6o1&' -C-$%& !*)l5 !$"21&' Sp� D%+T 0h V�A#C(      N5 !59$J' _)+&' !H8(( !C8p&
                                                      a234&'( !#564&' 6c8(O U !"#$%&'( !")*+&' !",-.&' !#/*&' Q' !"lC-5L' 79�%J' e6Cx1&'

(A/AC.105/C.1/L.244)                          !*j e'k 01lT 0h _)%� m&' !"&(9&' `n621*& !*56B e6u6"] 79,6H -;1T m&' :
X6Y.&' U !C(1#&' 789$&' 8O6Z�. 

,/X,T  _`4a.& L,-Mb& 4,TcQ */<-%& */0=-.& !"#$%& '()& *<1 O] !4G,H.& *=H.& d&e @C4,F$.& 

�>                    -C86$%&' N5 9C9+&' w1�15 NCIJ' w6+B3& �-+%&' !/"%u 06{-b&6] !]6jx' 86q�h -C9$T 06o
   7�4o O1$, �95 �*, .8p&' w6+Bx' 862�] !"#+J' !")*+&' 79�%J' �5L' !#� G59H 9$; Q' !"b"n8 -C86$T t

      R'1,h U !56+&' !"+)�'<�FF)�( ( <���) ( ( <���)�( ( =EEE)F(       Q' e9#%\' e'-C9$T 6s"; G59H :
                                   6)"B(�� �*, 6%"$&h a%*&' a%C8p&' a%*A#$&' N5 aM6u ¡6[Bh N, 7k1�i5 e6u6"] Q' �Ao 9P

    6s*)lT :Vo6\6�6u(�     X6Y%Hx' ¢bP �      C-Mh e6\'8O N5 e651*+5       6"A{ !�-+5 e6,1)f �*, G .
                                Q' !;6�' :Sp� _)+&' !H8( £ N5 6s"*, ¤o-%; :-C86$%&' Sp� v9Ph U !*j `2(L' e651*+J' O-T(

-C-$%&' �&k U 7O8'1&' 86q�L' e'-C9$T U �~&' ¢u'1M ¥"[*T. 

 >                 &' -2� 06{-b&6] !]6j3& V*l&' K6)%Px' e'-C9$T 0h 1� K(L' R6+&' ¦6%#%\x'(  e6,-� �-+%
               R6, -C-$T U !/%#%bJ' !C1$&' e6,-�' ex9+5 �&po( :w6+Bx' N5 !"&6,=EEE      U 7O8'1&' �*T g5 :

      R6+& _]6$J' -C-$%&'<��� .                  N5 !"u6]6C !"u6l\ !,1)f �*, �-+%&' GH( Nb&6] ¡6� ¦k1§ `"Aq%](
            R6, -C-$T U 89$C :86),L' g"¨=EEE         +%&' _+.] 76;1&' -q� 0h           �� 06{-b&' w'1uh g"¨ N5 �-

                         1© ª*AC 9P'( e-."\ 6�8'9$5 7O6P !,-� �-+%&' -2� !+)%f !")"o1*&'<<         «\1%J' U !n6J' U 
     76"¬' �95 �*, 6]1b :ab#/*& .    K9+J' 'p� _]6$C(�8<E        R6, -C-$T U !n6J' U <���    ¢� �u' x� :

        bux' N5 ®6%)J' �1%bJ' 'p� Q' -¯#C 0h             -4oh 01lT 6�8 m&' : e'-C9$%&' �*T U �l~%&' !C('® N5 R6/
°Z#&' 8'9$� _Hh (h a.+Y&' 8'9$�. 
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�>                   NC-�± 06l\ Q' !"u6]6"&' !C-)+&' !\'89&' N5 86q�L' !¨-T U !²C-�1M _o6~5 �6#� 0h ��8(
�                   06{-b*& !#"+5 gH'15 K(6#T �9& '�4o _o6~J' Sp� 9%~T( �     "$&' 0h (9AC         R6, -C-$T U !"+H1J' �

=EEE           R6, U !$]6b&' e'-C9$%&' g5 651), !$b%5 <���    81~#J' U( ICRP-60.)�(    :�&k �*, 7(3,( 
                         !H3, g5 !"u6]6"&' !C-)+&' !\'89&' e6u6"] `b%T :!+)%f V)"o1*&' �� 06{-b&' w'1uh g"¨ Q' !Ab#&6]

    -2L'( !,-�' a] !"q� .     R6, -C-$T U(=EEE:           -C9$%&' R'9[%\' !"u6l5' :Vn9A5 ³C-$T -C9$%o :´-%$T 
                    :9P'( e-."\ 6�8'9$5 7O6P !,-� �-+%&' 9#, V)"o1*&' �� 06{-b&' e'-C9$T N5 6"q� Vn'-$%\x'

           �*T N5 79B _Hh e6,-� �-+%&' 9#, 86q�L' -C9$T _Mh N5 .      !]6jx' K6)%P' 0h !")*+&' !#/*&' 89$T(
     a] 65 ª*AT 06{-b&6]  � ( �                      !µ6~5 V�( :!q\1%J' Q' !."+Y&' e6,-�' 9#, e-."\ _l& !n6J' U 

 !$]6b&' 6c'-C9$%& .     6")"o1*&' Q' !Ab#&6]() R9&' 06{-\ (       R6, -C-$T U 89$C=EEE      _+.] 76;1&' -q� 0h 
                  U '9P'( ª*AC 9P'( e-."\ 6�8'9$5 7O6P !,-� �-+%*& !/"%u 76"¬' �95 �*, 6]1b w6+Bx'  :!n6J' 

²] !u86$5<8< R6, -C-$T U !n6J' U <���. 

F>                  !�B6#&' e6";1&' e'-C9$T -�± a] ¶6bTx' N5 6+/~5 �1%b5 �6#� 0h 651), (9AC :�&k �*,(
                 81~#J' U 6j1Z�( :6$]6\ !59[%b5 Gu6o m&' �*T( w6+Bx' _+.] 06{-b&6] !]6jx' N5ICRP-60 .

       !#/*&' 0h !¯P35 6YCh 89·(            !"�Z&' 862¸& �""$T X'-M' :_A$%bJ' U 6s*), ¹56u-] N)� :R¤%+T !")*+&'
                 X6Y.&' U( !$�6~&' e6,6.T8x' U !"u1l&' !+BL' U O1M1J' :e6u1C86A&' N5 w6+B3& �-+%&' N5 !·6#&'

VM86W' .                       ¢&6�&' U ºAZ"\ w6+B3& X6Y.&' O'(8 �-+T -q� K6)%P' 0i] !#/*&' th8 �&k 9b�( 
!5O6$&' e'1#b&' U !"rL' !�&6] !&ib5. 

,f.,T  _ L,-MN& O( *C,PE.,Q */<-%& */.D".& *<g=.& O] !4G,H.& *=H.& d&e RS,TE.&(ICRP) 

h.^   _ 'P4 *<g=.& 4EU<( ij (ICRP-60) 

�>                                                    !"&6)~&' '9#&-C'( �)¯+&' 6"u6qCD& 79�%J' !l*))*& !$]6\ _), !H8( U �P1&
(A/AC.105/C.1/L.203)                    !*l~� `*+%J' w6+Bx' -q� K1P e6#"u6)4&' U 9"P1&' »(9&' X'8¼' `;'1T 0h 

                             !"&(9&' !#/*&' e6"j1T U X6M VM86W' X6Y.&' U !C(1#&' 789$&' 8O6Z5 ¥½ 065¾& zO6A5 ¿1j
     R6, U 78O6Z&'<�FF             81~#J' _lB U GH1&' �&k U e-~u m&'( ICRP-26.)�(     :gH'1&' U(  R9[%\'

                  81~#J' U À6#&' 6� �-+%C 0h Nl� m&' !,-�' 9PICRP-26           6�9Z$T !"&(9&' !#/*&' NlT � !$C-q] 
 !56+&' !"+)�' 8'-$& ^$T À6\io�F/��. 

�>       8'-$&' O6)%,' _AH ÁP Nl&(�F/��       81~#J' U :!"&(9&' !#/*&' e89jh :ICRP-60:)�(  e6"j1T 
     W' zO6AJ' �+] G#)YT 79C9M             e6,-�' O(9P `Aq#T x d"P :z8'1q&' ex6P U À6#&' !C6)� !j6 .

      R1s.5 N5 6YCh G&1Â("    e6²,-�' N5 9�*& R6¯u"       81~#J' U X6M 6²)o :ICRP-26     R1s.5 Q' :" !C6H1&'
w6+Bx' N5"!"&6%&' !56+&' zO6AJ' Q' 9#%bC :: 
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 )h(             w6+B3& �-+%&' �*, t1q#T !\86Ã th gA%T xh ¢�       ¡6[BL' �*, 79n6.] 9+T � 65
 V,6+B' 8-� N5 �AAbT 65 �C1+%& V.lT g)%Ä' �*, (h a�-+J'")ªC1b%&'("y 

 )}(                7O-.#J' e6,-�' �/P X6$]� ¢� :e6\86)J' �9P' N)� a+5 89Z5 ti] `*+%C 6)";
        , :6s"$*T 9oIJ' N5 Å"& �-+%&' N5 ex6P 9AlT K6)%P'( a�-+J' ¡6[BL' O9,( K1$+5 9P ÆOh 9#

       !",6)%Mx'( !CO6Z%Hx' _5'1+&' 76,'-5 g5 :�$"$Â Nl� .         �*, O1"$] '81Z X'-Mx' 'p� 01lC 0h ¢�(
   O'-;¾& e6,-�')  e6,-�' �*, O1"$&'(              �-+%&' K6)%P' !&6P U O'-;L' 6� �-+%C m&' 86q�L' �*, (h :

)   86q�L' �*, O1"$&'(        Zu�' R9, N5 9�*& �&k( :            !CO6Z%Hx' e'O6s%Mx' N5 ÇiC 0h _)%� tp&' È6
 �&p& !5®3J' !",6)%Mx'(")_45L' 9¬' ¿1*]("y 

 )¦(               O(9¬ 6+�6� !*Z&' e'k e6\86)J' _o w1)f N5 ¹T6#&' O'-;L' �-+T 01lC 0h ¢�
               �-+%&' K6)%P' !&6P U -qW' U �l�%&' N5 65 _l~& (h e6,-�' �*, .   � Q' �&k È9sC(  R9, 06)

                                    !CO6+&' È(-¯&' _o U e6\86)J' Sp� N5 !&1A$5 �� D%+T m&' w6+Bx' 86q�L O-; th �-+T
")9""$%&'.(" 

                      p�IC 0h 6YCh ¢� 6§�( :S9P( tO6+&' _"�~%&' V,'-C xh R¤*C :e6\86)J' U zO6AJ' Sp� p.#T 659#,(
              vO'1¬' N5 ¹T6#&' �-+%&' K6)%P' 86A%,x' U .6J6P(                  _45L' 9¬' a"+T ¢� :!\86Ã th ¿É1bT 

O'-;¾& 7O9Ê' 86q�L' (h e6,-�' O(9P ®(6· 0(O :86q�L'( e6,-/*&. 

<E>                 R6+& 6c6"j1T U :Q(L' 7-)*& !"&(9&' !#/*&' G��(h(<��E        ¡1ZË 'O6s%M' 89ZT 6Ìh :
     -qW' !"&1A$5 �95)      �%"&1A$5 R9, �95 �-PL6] (h (    �-+%C tp&'         65 !,-� '9P a+T 659#, O-.&' �& .

      6c6"j1T 89ZT 659#, !"&(9&' !#/*&' 6)sCOIT NCp*&' 6"*o a*Z.#J' NC8(9*& !"rL' ª&6] º"�1T 'p� 06o( .
                    !"#+J' 79�%J' �5L' !#� 6sC-· m&' �*T _45 e6\'8O 6s"; 6� :!")*+&' e651*+J' v9Ph �Í"$T :!"P6u N);

    ' w6+Bx' 862�]                          89ZT �-�h !"P6u N5( :À6#&' !56+&( a*56+*& !"�Z&' 862¸& �C6+5 -;1T( :t8p&
         D%+T 0h Nl� m&' -qW' e6C1%b5 0i~] e'O6s%M'" !&1A$5 �� "  (h"!*)% "  (h"!&1A$5 "   (h a*56+*& X'1\

À6#&' !56+&. 

<<>                _o U 79P'( 76;( !&6P K6)%P' 0i] tO6s%Mx' 6�-C9$T À6\h �*,(EEE <      1� !#b&' U O-; 
        81~#J' U :!"&(9&' !#/*&' Gj(h :a*56+*& !4C9¬' È(-¯&' U 7O6, �&1AH Nl� 65 �ZHh 6AC-$TICRP-60 :

              1� !,-�' 9P «\1%5 01lC 0i]=E                     Q' K1j1&' K6)%P' g5 :79P'1&' !#b&' U e-."b"**5  E 
!#"+5 !#\ th U e-."b"**5. 

<=>      �4l] �&k N5 ¢+jL'(            !56+& K1A$J' �� K6)%Px' �1%b5 ¡1ZË 8'-H k6½' 1� -5L' !+"Aq]
À6#&' .                      e6C1%b)*& �1Z$&' O(9¬' ¡1ZË e6P'-%Hx' N5 'O9, 06Ab¬' U !"&(9&' !#/*&' ep�h(
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                                 !,-�' 9P 01lC 0i] Gj(h 659#, :!"+"Aq&' e6,6+Bx' NC6AT �&po( :�(-.J' -q[*& !&1A$J'
b&' U e-."b"**5À6#&' !56+& !#. 

<?>                            :!]6H-*& !+�6W' 8O6ZJ' g"¨ N5 O'-;L' �& �-+%C 65 w1)f �*, e6,-�' O(9P `Aq#T(
        À6#&' !56, �*, 6s$"AqT ¡6� _l~] ¢+ZC( .      R1s.� !#/*&' eX6M �&p&("9"$&'"     �-.C 9""$T 1�( :

        9P'( 89Z5 N5 !CO-.&' !,-�' �*, .         ' �*, �-.C 6C1u62 '9P Å"& 9"$&'(       �ZHh 9P D%+C 6§'( :!,-�
                      -qW' w1)f }-%$C xh( x1A$5 ^+J' 89ZJ' N5 -qW' 01lC 0h N)YC tp&' _45L' 9¬' a"+%& _)%

    K1A$J' �� �1%bJ' N5 .            �ZHL' 9"$&' 01lC 0i] 0¼' Vj1T !"&(9&' !#/*&'(?8E     !#b&' U e-."b"**5 
À6#&' !56+&. 

6,Q  _ ".& *<g=.& d&4EU<( */.DICRP 63 D 64 D 76 D 82 

<�>     81~#J' �-+C�?)<E(             !",6+Bx' z8'1q&' U À6#&' !C6Î _Mh N5 _�9%&' zO6A5  .  Vj1C 1�(
                   �-+%&' ¢#· _Mh N5 :X'1Cx' _45 :7-{6[J' N5 _"�� 89H �*, x� t1q#T x !q"b] 7O6Y5 �]'9T k6½6]

    e'-."b"**5 !+Y] 6�8'9$5 e6,-� .  &' V�A#C x(             'k' x� X3M�' _45 3"q+T -4oh 7O6Y5 �]'9T U �l.%
            e'-."b"**J' N5 e'-~, !+Y] 6�8'9$5 e6,-M ¢#· ¢M( .       _"P-%&' ¡1ZË R6+&' »(9&' �"M1%&'(

                       �ui] !,-/*& _45L' K9+J'( 9P'( e-."\ �ui] 76"¬' �95 �*, !A#/%J' !,-�' 86"+5 ÈÍ-+C _C1{ _ML
<E&' U e'-.b"**5 -s~. 

< >       0'81~#J' K(6#%C(��)<<(  ( F�)<=(          _)%Ê' �-+%&' N5 !C6H1&'  .      81~#J' _)lC(ICRP-46 

Protection from Potential Exposure: A Conceptual Framework)) (      �-+%&' K6)%P' N5 !C6H1&' : 86{'
V)"�6.5 (  81~#J'ICRP-60        ' �� v'9P¾& !"&6)%Px' ¢u'1�' K(6#T !C('® N5   vO'1¬'( 6� «q[J . 1�(

                       ¦1s#&'( :�-+%&6] 6\6"H 76$*%J' !,-�'( :�-+%&' K6)%P' d"P N5 !#l)J' �-+%&' w6�(h �-+%bC
                               «q[J' È'9�h N)� :76$*%J' !,-�' _]6$5 �-+%&' K6)%P' N5 !&1A$5 e65®8 8'-H' K6"P !+A%J' .

  81~#J'((Protection from Potential Exposures: Application to Selected Radiation Sources))   N5 !C6H1&'
 �-+%&' ex6)%P' :      w6+B3& 786²%Ï 8O6²Z5 �*, `"Aq%&' (ICRP-76) (         81~#J' U X6M 65 g\1%] K(6#%C

ICRP-64                 e6\86Ã K3� N5 6YCh a�-+J' O'-;L' U 6\6\h -2IC tp&' _)%Ê' �-+%&' w1�15 Ð6+C k' :
 !CO6,) �l� 65���-)o (h 81s)�' N5 O'-;io (h !#sJ'.( 

<�>   81~#J'(�=)<?(                !*C1{ e'-%.& e6,6+B3& �-+%&' ex6P U À6#&' !C6Î K(6#%C  .  �"; R9$T(
                            !�"A&' U _+.&6] 9M1T m&' -)+&' !*C1q&' !+~J' e6.*[J' g5 _56+%&' ¡1ZË e6"j1T !"&(9&' !#/*&'

    !$]6\ e6\86Ã N5 :345 :!·6#&'(    !]6H-*& !+�6� NlT �  .      65 ª*AT !"*+; !C1#\ !,-M R9[%bT 0i] �j1C(
 N5 }-$C<E�u(O _�9%&' 8DC 65 �6#� 01lC 0h 6)n'O _)%� x R6, V+M-5 �1%b)o e'-.b"**5 . 
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,-Q&4  _ L,-MN& O( *C,PE.,Q */<-%& */.D".& *<g=.& k[8l B mnF$>( *<[0%& d&4EY$.& (ICRP) 

<F>  J' U(  81~#ICRP-26                 8-Y&' K6)%P' 6s"; 01lC m&' !"n'1~+&' 86q�L' !"&(9&' !#/*&' G&(6#T :
  !�-�' g5 6"A\6#T . 01lC t9P �1%b5 9M1C x �uh d"P :-qW' !"&1A$5 �95 K1P exÑ6bT �&k �4C(

    �u(O 6C-.j -qW' .   O9�("!"&1A$J' "   X6Y%H'"           K1$+J' O(9P U �$"$Â Nl� 65 ÆOh "h  ((as low as 

reasonably achievable) ALARA       !",6)�' !,-�'( 9n6+&'( !.*l%&' _"*Â R'9[%\6] : .    !"&(9&' !#/*&' 0h th
6YCh 6µ �¯� O-.&' 06o !";'( !C6)� �¯� g)%Ä' 06o 'k' �u� gH'1&' U K1$T Gu6o. 

<�>           7��L' -~+&' e'1#b&' K3� !"&(9&' !#/*&' e6"j1T 0h ��      �l�%&' �*, _)+&' Q' }-Hh Gu6o
                          !,-�' �*, 9C9~%&' U �&p& _]6$5 _"*$T g5 :O-.&' �& �-+%C tp&' Vn'1~+&' -q[*& �ZHL' 9¬' U

   9n6+&'( !.*l%&' _"*Â( !",6)�' .  656)%�' (9AC 6)"; aAT m&' 7��%J' g)%Ä' �"H !"&(9&' !#/*&' Ål+T �&p](
O-.&' !�6;-] '9C'¤%5. 

<�>                    K6"P �,6AT' Nl� !{6b] -4oh( º$#5 ¹Ì K1P !C-�1M !~H6#5 '-�I5 !"&(9&' !#/*&' G*s%\'(
                              U �l�%&' !"u6l5' R1s.5 R'9[%\6]( 6� À6\io O-.&' p[%T !.b*; Q' 'O6#%\' :w6+Bx' N5 !C6H1&'

8O6ZJ'.)<�(            ~5 �� ¶1$� O'-;L' g"¨ g%Ò �'-%;' N5 6H3qu' 7-Ó6#J' h9AT(      N5 !#"+5 e6C1%b5 U !{(-
!C6H1&' .                      01lC x1A$5 6�-+T O'-;L' -4oh !�Z] 8'-��' -q� 06o 'k' �uh 1� ´-%$J' tO6B8x' h9AJ'(

a�-+J' ¡6[BL' O9, N, -¯#&' È-Z] :x1A$5 -qW' »6¨'. 

=E>              CO-.&' !,-/*& 9"P( ¦895 À6"$5 g�( !"u6l5' ÔH6#T 0¼' !"&(9&' !#/*&' eh9](    U aAJ' _45 !
K(9�' .                         U e'-."b"**J' N5 e'-~, !+Y] O(9P U !)"$*& �ZHL' 9¬' 01lC :È(-¯&' !"A&6� U(

                     �-+%] `*+%C -5L' 06o X'1\ :S9#, X'-M' p[%C 0h »6¬' !C6H1&' R6¯u Vj1C tp&' �1%bJ' 1�( :!#b&'
                 _�9T !&6P U À6#&' �-+%] (h e6\86)J' �9P' U ^s5 .x(            'p� N5 �4l] �*,h e6,-M v9Â 

                   °"#Z%&' GÂ ¦89#T( :76"�*& 7p$#J' !"Aq&' e'X'-Mx' (h !{1AYJ' �� vO'1¬' È(-Ó U x' �1%bJ'
"7�q�." 

K(9�' 
*CG@8.& *]@g=. o4"( p,/F( 

!"#$% 
)&'()* +#,-.*/0( 

 
!-12% !345 

?E>?EE 7�q� 
?>?E !"&6, 
?8E > ? !q\1%5 
E?8E � ?8E !Y.[#5 

> E?8E !s;6T 
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=<>                   �] º)bC 65 �ZHh 1� -."b"**J' N5 -bo 6�8'9$5 e6,-� �-+%&' 01lC :´-%$J' «q[J' U(
             8O6ZJ' O9, N, -¯#&' È-Z] :9P'( 89Z5 N5 À6#&' 9PL .     º*qZ� Õ6.%Px' Nl�("9"$&' " `"AqT(

      89Z5 _o �*, _45L' 9¬' h9A5 .     h Nl� �1%b5 ÆOh 9#,(         N5 e'-~, !+Y] ª*AT m&' e6,-�' D%+T 0
                  Ö6H8 R6¯u th O1M( Q' !M6P �6#� 01lT 3; Ö6H-&' X'-Mx' N5 6sn6#4%\' 9P Q' !."+� e-."\(-l"J'

  e6C1%bJ' Sp� 0(O .                   N5 ¥*[%&6] `*+%C 6)"; !56� 862± �"*, ¢T-%T È1\ :�&k �*, !$;'1J' !&6P U(
    :w6+Bx' !."+Y&' e6C6.#&'              _"�~T °H( N5 !·6#&' !21*J' O'1J' N, !]6H-&' g;8( :!21*J' V�'8L' °"¯#T(
�&k È3�( :e3,6.J'. 

==>                          !"&(9&' !#/*&' zO6A5 U -¯#&' 7O6,' e6P'-%Hx' Sp� �-�L' ¢H'1+&' a] N5 01lC È1\(
   _45L' 9¬'( ªC1b%&6] !j6W' .         T w6+Bx' N5 !C6H1&' Gu6o 6J �ui] ¹%�";       U t1u64&' 8(9&' 'p� _45 tOI

                   Q' h9AJ' 'pµ X6$T8x' U -¯#&' V�A#C :w6+Bx' e65'9[%\' 9Ph ªC1bT ¡1ZË !"\6"b&' e'8'-$&' k6½'
   !"]6H-&' 6c6�"�( e651l¬' !"&(Ib5 .           N5 !C6H1&6] !$*+%J' e6"j1%&' N5 ªC1b%&' !&'®' �&k 0iB N5 01lC(

 -¯#&6] £ N5 h9A"; :w6+Bx'6s�1bC 65 _+.&6] 6� !\86Ã U. 

=?>                       X6Y%H' _ -�± °C-+T K3P' g5 :_45L' 9¬' h9A5 !�6"j 7O6,' R¤*C È1\("    Nl� 65 ÆOh
    K1$+J' O(9P U �$"$Â"                !",6)�' !,-�' R'9[%\'( :9n6+&'( !.*l%&' _"*�%] V�A#C 6Ã -4oh «AT8' tp&' :

86"+J' V� !CO-.&' !,-�' 01lT 659#,�\6¬'  .V*C 65 !C6H1&' zO6A5 ºAZT 0h pn9#, Nl�(: 

 )h( y6�-+T e6,1)Ä' -4oh U VMk1)#&' O-.&' 6�6$*%C m&' !,-�' U �l�%&' 

 )}(  !·6#&' !,-�' 01lT 0h 06)�"K1$+J' O(9P U Nl� 65 ÆOh." 

            �6AT8x' �*, X6Y$&'( !C6H1&' R6¯u «"bA%& g\'( K6f �6#� 01lC È1\(     a] ¤"")%&' R9+] :"e6\86)J' "
("e3�9%&' ."                �-+%&' a] `C-.%&' Q' !M6P �6#� 9+T � 6�8 :�&k Q' !;6�'("^sJ' "(" À6#&' �-+T "

  �-+%&'("³q&'"                            À6#&' 6� �-+%C m&' !,-�' 9P 01lC 0h Q' !M6P �6#� 01lT N& �uh 1� �sJ'( :
0¼' K6¬' 1� 6)o '9P'( '-."b"**5. 

 ,>(,q _*rm5&  

=�>                              R6, -C-$T ¥�L' �*,( :t8p&' w6+Bx' 862�] !"#+J' !")*+&' 79�%J' �5L' !#� -C86$T 9+T
=EEE    !56+&' !"+)�' Q' R9$J' )F (            �C6+5 g�(( :w6+Bx' -q� �""$%& V)*, À6\io !C-�1M !"rh e'k 

            �*, Ö6H-&' «AY&'( :w6+Bx' 065h( w6+Bx' N5 !C6H1*& w6+Bx' 8O6Z5 .      0h 06#�){x' V,'(O NJ �u'(
       R6, -C-$T U 7O8'1&' e'-C9$%&6] !C6�*& !s"AB w6+Bx' _+.] 06{-b&6] !]6jx' e'-C9$T v9Ph<���:)�( 

!AC-&' N{'15 _"*$T _Mh N5 e6\'89&' N5 9C¤J' Q' !M6P �6#� K'¤T x �uh x'. 
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= >       C6H1&6] !"#+J' !"&(9&' !#/*&' e89jh                 !"rh e'k ��L' 9$+&' U `n621&' N5 'O9, w6+Bx' N5 !
               !")*\ �'-�L 6s5'9[%\'( VM86W' X6Y.&' U !C(1#&' 789$&' 8O6Z5 ¶3{6] `*+%C 6)"; 065L' ¢u'1� .

    81~#J' 6srh(ICRP-60
)� (        R6, e6"j1T �"; eO8( tp&'<��E       R1s.5 R9H tp&'( :"9"$&' "  a] ¶-;(

"e6\86)J' "  ("e3�9%&' ."             vO'1¬' U �-+%&' ex6)%P' N, `n62( '-�I5 !"&(9&' !#/*&' e-~u 6)o
X6Y.&' U !C(1#&' 789$&' 8O6Z� !*j e'k V�( :_C1{ _ML w6+B3& �-+%&' ex6P U À6#&' !C6H((. 

=�>                #2h e6"j1%&' N5 79C9M !,1)f gY%\ !"&(9&' !#/*&' 0i] (9AC 6)"; K6)%P' �6#� :'��h(  7-%; X6
     79C9�' !#/*&' !Cx()=EE<>=EE (               R1s.5 R'9[%\6]( O-.&' �*, !)n6H !.b*; À6\h �*, :" !"u6l5'

  8O6ZJ' U �l�%&' ."               _sbC 0h( !C6H1&' e6C1%bJ !{6b] -4oh ¦895 À6"$5 N, �&k �[)%C 0h _5IC(
        w6+Bx' 86q�h ¡1ZË À6#&6] K6ZTx' .          9�' ¹s#&' 'p� 862± X6$]' R¤*"\(        S81qT g5 -¯#&' 9"H 9C .

                               a] ¢M'1&' 0®'1%&' K6"P 6.H15 p[%T 0h ¥�L' �*, !"#$%&'( !")*+&' !",-.&' !#/*&' �*, a+%"\(
                   e6"j1T ¢\6#5 1© �*, 9b· d"� X6Y.&' U !C(1#&' 789$&' 8O6Z� !j6W' zO6AJ' dC9Â }'1Z%\'

  81~#J'ICRP-60     R6"H K6)%P'( :�& !"&6%&' `n621&'(          6s%.b*; �*, 0iB e'k e3C9+T K6�O6] !"&(9&' !#/*&' 
          !5O6$&' !*"*$&' e'1#b&' �95 �*, !C6H1&' X'®' .               e'86A%,'( 0®'1%&' 'p� U -2IT 0h _)%� m&' _5'1+&'(

                        -C-$%&' U ÔH6#%\ X6Y.&' U !C(1#&' 789$&' 8O6Z� !j6W' zO6A)*& _)% dC9Â ti] !*Z%J' G"H1%&'
  9$"\ tp&'                             7-%.&' U :»6¬' _)+&' ¹56u-] !C6Ì U !"#$%&'( !")*+&' !",-.&' !#/*&' Q' _56+&' `C-.&' �5

=EE=>=EE?. 

67%89% 

 :!C8p&' !H6q*& !"&(9&' !&6o1&'"t(1#&' 065L' !"H6.T' "(INFCIRC/449). )<( 
9*Ä' :e'9�6+J' !*b*\ :79�%J' �5L'<�?� �H8 :=��E�. )=( 

.u gM-J' 9*Ä' :�b<� F �H8 :=���?. )?( 
Sources, Effects and Risks of Ionizing Radiation: United Nations Scientific Committee on the Effects 
of Atomic Radiation; 1977 Report to the General Assembly, with Annexes (United Nations 
publication, Sales No. E.77.IX.1).

)�( 

Sources, Effects and Risks of Ionizing Radiation: United Nations Scientific Committee on the Effects 
of Atomic Radiation; 1988 Report to the General Assembly, with Annexes (United Nations 
publication, Sales No. E.88.IX.7).

) ( 

 Sources and Effects of Ionizing Radiation: United Nations Scientific Committee on the 
Effects of Atomic Radiation; 1994 Report to the General Assembly, with Annexes 
(United Nations publication, Sales No. E.94.IX.2).

)�( 

1  Sources and Effects of Ionizing Radiation: United Nations Scientific Committee on the 
Effects of Atomic Radiation; 2000 Report to the General Assembly, with Annexes 
(United Nations publication, Sales No. E.01.IX.3).

)F( 
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)<=( 
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)<?( 
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)<�( 
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