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(a) Bethe-Heitler  type  diagrams
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(b) QED-Compton  type  diagrams
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Z\[^]^_�`a[cbCdfe�gihQjlkmjanakpofq,gar^bpsut�vOgae�wd�x�y�z@da{OdfbFtm|lt�}~l�^�^�^�^�c�^�^�^�^�c�^�i� _^v^[axmg,e^b@Z �^�c�^�^�^�^�c�^�^�^�^�dBe^b�gav�g,_ q,gar^bHs4t�v�gae~ t�vOgae�����`a�/g,r�gae^b@Z�b�`�]�gFv�g,e�ga_��abOga�~ q,g,r^b��%�^`a[ce^b�ga_ �c�^����� �^�c��� q�eCdfbCd\�^z@df���,bCd�`ae y^�O�QZ,g~ �U� tOv�gae �^�c��� }^r�gae^b�v�g,e�ga_��ab�d�`aeFy^�O�QZ,g~ � t�v�g,e �^�c��� n�ga_ax�dBe��abCd�`,e y^�O�QZ,g~l�^�^�^�^�c�^�^�^�^�c�^�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�~l�^�^�^�^�c�^�^�^�^���^� n,�Cq � {,`lx^xQ`ae �^�^�c�^�^�^�^�c�^�dBe^b�gav�g,_ t�s�t �^�a� s4�Ho����^�c�Es��Cw�O`a[^]�z^gFy^_OgQ{�daZ�d\`ae � o����^�^�Es��Cw@s4 Eo����^�c�Es��Cw{,`lx^xm`,e¢¡ �^��£ }^nOj^¡it�s¤t �^�a� s¤�¥s � s�  ¦^¦c¦§}cr�gae^bUkQgQ{,`a_^��¦^¦c¦
dBe^b�gav�g,_ ¨@qBt�nEo����c�Cw�O`a[^]�z^gFy^_OgQ{�daZ�d\`ae  @qBt�nEo����c�Cw{,`lx^xm`,e¢¡ �^� qft�n � ¡U¨@qftOnHs� @qftOn~ o�jcg^g �^� na�Cq � xQ�ae^[��^z8��`a_¢�Ogab��@d�z�ZE©Bw~l�^�^�^�^�c�^�^�^�^�c�^�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�~l�^�^�^�^�c�^�^�^��ª `Q{,�cz«rO�a_Cd��a]Oz^gQZ �^�c�^�^�^�^�c�^�dBe^b�gav�g,_ ª h^t � s ª hctm¬Es ª h^tmy��a_��lxQgab�ga_�o ª h^t ��� � � s ª hctm¬ � ��¬®s ª h^tm � ��Cw~ o � `a[/{,�ae�[@Z,g�b^��g��a]�`arOg�zc`avCda{,�czU[^eCdfb�e^[,x�]�ga_@Z®©Bw~l�^�^�^�^�c�^�^�^�^�c�^�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�

~c~^~^~^~^~c~^~ q�eCdBbCd��^z@dB���abCd�`,eF`a�Fhmj,}ak�}^r�gae^b�jabO`a_Cdfe^v ~^~^~^~^~c~^~dB�¯ofq,g,r^b�© ª n°© � w>b^��g,e
g,e^�Cdf�~c~^~^~^~^~c~^~^~^~^~c~^~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~c~a~^~c~^~^~,~^~^~

~c~^~^~^~^~c~^~^~^~^~c~^~��c�^� hmja}ak�}^r�g,e^b�jab�`a_CdBe^v �^�^�¢~^~c~^~^~^~^~c~^~^~^~^~dB�¯o^ofqlgar^b¯©�±c}°© � w�©��aec�°©�ofq,g,r^b¯© ª }�©§tOv�gae�w^w%b^��gae
g,e^�Cdf�~c~^~^~^~^~c~^~^~^~^~c~^~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~c~a~^~c~^~^~,~^~^~

~c~^~^~^~^~c~^~^~ n�g,_ax�dfe��,bCd�`ae²`a��hQja}ak�}^rOgae^b�jab�`a_�dfe^v ~^~^~^~c~^~^~^~^~dB�¯ofq,g,r^b�©�±^n°©4t�v�g,e�w³b^��g,e
g,e^�Cdf�~c~^~^~^~^~c~^~^~^~^~c~^~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~c~a~^~c~^~^~,~^~^~
_Ogab^[^_^eg,e^�
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�^�^�c�^�^�^�F�a�9|cª q l q�e�dfbCd��^zmdf���abCd\`aeU��dfeCdaZ��Oga�
�^�^�c�^�^�^� q,jlk���`,_ÃdBe@{,`lx�dBe^v�z^gaycb�`ae [@Z�dBe^v�jab^_c[@{�b^[^_Og | [^e@{\bCd�`aeUxQgab^��`a�
�^�^�c�^�^�^�^�O� }^e^� `a�F��dfe�glxQ�abCda{^Z²q�eCdfbCd\�^z@df���,bCd�`ae
�^�^� g h ]�g^�lx

� �,b�g¥� �^¡F��¡ � ¬ ¬ � ��¬ u~^~^~^~c~^~^~^~^~c~^~^~^~^~c~^~^~^~,~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~c~a~^~c~^~^~,~^~^~^~^~,~^~^~c~a~^~c~^~^~,~^~~ ~~ l$l.l.l.l.l$l �^�^�c� j^j^j^j^jcj }^}^}^}c}^} jcj^j^j^j^j ~~ l$l l.l �c� �^� j^j j^j }^} j^j j^j ~~ l$l l.l �^� �^� j^j }^} j^j ~~ l$l.l.l.l.l$l �^�c�^�^�^�^�c� j^j^j^j^jcj }^}^}^}c}^} jcj^j^j^j^j ~~ l$l l.l �^� �^� j^j }^} j^j ~~ l$l l.l �^� �^� j^j j^j }^} j^j j^j ~~ l$l.l.l�l.l �^� �^� j^j^j^j^jcj }^}^}^}c}^} jcj^j^j^j^j ~~ ~~ lc� ja}�jF �ga_mZ�d�`ae��H© � ~~ {,`a�Oga�F].q j¥© �m�H�O�a]��ab��>��}a�¥s ¨O�a_@{�� ��u.u � ~~^~^~^~c~^~^~^~^~c~^~^~^~^~c~^~^~^~,~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~c~a~^~c~^~^~,~^~^~^~^~,~^~^~c~a~^~c~^~^~,~^~
�^� � �,_��lxmgabOga_@Z*��`a_ lc� ja}�j �^�
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o � w � d�xmgae@Z�d\`ae@Z�`a��dfecb�gav^_��,bCd�`ae²gab@{E©��`a���Cd�xmgaemZ�d�`ae@Z � tO�Cd�x � u o��^���abFxm�H{°©Bw��`a��}�d�za�@Z � t��Cd�za� � x o � ���abFxm�H{°©Bw��`a� Z,�lx�y�zcgUy�`@dfecb@Z �§t�{,�^z^z � �  u.u w v ��o�_�g^�czCw � ���^�^�c�^��o�vCdBr�gae�w��`a� Z�[^]^_�g,vCd�`ae@Z �§tOv � � v ¡�r��,_Cd��a]�zcg��`a��_�gavCd�`,e@Z �§tO_�gavCd�`,e � w ¡�r��,_Cd��a]�zcg��`a���9q^y�ga_m{�[^]�gQZ �§t�{�[^]�g � ¬ x u.u  w
o ¬Cw � ]O`a[^bFb^�OgÃdfe^bOgav^_��ab�d�`ae8r��a_Cd��,]�z^gQZ�^�c�^�^�^�HhO�^�^�^�^�c�^�^�^�,�^�^�^�,�^�HhO�^�a�c�^�^�^�,�^�^�^�c�a�^�c�Hh��,�^�^�^�^�,�Hh��c�a�^�c�^�^�d � ª o�dOw � hpo�d�w q�±Eo�dOw }�d�za��^�c�^�^�^�HhO�^�^�^�^�c�^�^�^�,�^�^�^�,�^�HhO�^�a�c�^�^�^�,�^�^�^�c�a�^�c�Hh��,�^�^�^�^�,�Hh��c�a�^�c�^�^�� �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � qOgQZ¬ �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � qOgQZ �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � qOgQZ� �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � qOgQZ� �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � qOgQZw �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � qOgQZx �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � qOgQZ

v �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � e�`
u �¥©��^�c�^�^�^�a} h �^� � ©��^�^�c�^�^�a} h �^� � e�`�^�c�^�^�^�HhO�^�^�^�^�c�^�^�^�,�^�^�^�,�^�HhO�^�a�c�^�^�^�,�^�^�^�c�a�^�c�Hh��,�^�^�^�^�,�Hh��c�a�^�c�^�^�

o Cw � �,_��lxmgabOga_@Z*��`a_¢bc��gFv^_Cdf��`ay^b�d�x�df���,bCd�`ae�Z�b�gay¨���{°©���`a�ódfb�ga_O�abCd�`aemZE�6q\n^¨ � �>� �}.{cy�gQ{�b�g,���Q{^{�[c_��Q{iq � � {^{ � � �¥©¤¬^�^�^���
o���w � �,_��lxmgabOga_@Z*��`a_¢bc��g/dfe^b�gavc_��abCd�`,e�Z�bOgay¨���{°©���`a�ódfb�ga_O�abCd�`aemZE�6q\n^¨ � ¬ � � �}.{cy�gQ{�b�g,���Q{^{�[c_��Q{iq � � {^{,¬ � �¥©¤� � �^���

� �,b�g¥� �^¡F��¡ � ¬ ¬ � ��¬ u�^`ae^r�g,_^v�gae@{rq l g,���arCd�`,_F��`a_�b^��g�±^_Cdf��|aycbCd�x�df�O�abCd�`ae²jab�g,y�^�^�c�^�^�^�^�c�^�^�^�^�c�^�^�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�^�a�c�^�^�^��^� kmgQZ�[�z,b�`a� g^�Q{�� dfb�g,_��abCd�`,e �^� �^� �a[,x�[�z^�ab�dfr�gikmg�Z�[�zab �^��� � � h bCd�xQg �q�n�}^�^�Fk�jltQgav }mZ�bCd�xm�,b�g � {c{�� }@Z�b�d�xm�ab�g�o h�� }^_^_�`a_ówf`,_^��ga_ � {^{7�¯o%�M�Ö¨°�<j^gQ{ w�^�^�c�^�^�^�^�c�^�^�^�^�c�^�^�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�^�a�c�^�^�^�� ¬ �¥©¤�^� �°©¤� v w } � �^¬ w © ��^� �°©�� v w ��� w o h�� �¥©¤¬ u � � ¬^¬Cw�} � �^¬ w ©���^� �¥� � �� x ©¤� x¬ ¬ u �¥©¤�^� �¥©¤¬^�^�a} � �^¬ �¥©¤¬ u � �¥©�¬c�^^¬a� u o h�� �¥©¤� � �,^� u w�} � �^¬Ð�¥©�¬ u � �¥� x ��¬^¥© v w  x �¥©¤�^� �¥© ��u w } � �^¬ �¥©¤¬^� � �¥© �yu.v �^� x o h�� �¥©¤�^� v w ¬^�Cw�} � �^¬Ð�¥© � w.w �¥� � ¥�¤�^¬¥© w ¬�^�^�c�^�^�^�^�c�^�^�^�^�c�^�^�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�^�a�c�^�^�^�
� �,b�g¥� �^¡F��¡ � ¬ ¬ � ��¬ u�^`ae^r�g,_^v�gae@{rq l g,���arCd�`,_F��`a_�b^��g/q�e^b�g,v^_��abCd\`aeFj,b�gay�^�^�c�^�^�^�^�c�^�^�^�^�c�^�^�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�^�a�c�^�^�^��^� kmgQZ�[�z,b�`a� g^�Q{�� dfb�g,_��abCd�`,e �^� �^� �a[,x�[�z^�ab�dfr�gikmg�Z�[�zab �^��� � � h bCd�xQg �q�n�}^�^�Fk�jltQgav }mZ�bCd�xm�,b�g � {c{�� }@Z�b�d�xm�ab�g�o h�� }^_^_�`a_ówf`,_^��ga_ � {^{7�¯o%�M�Ö¨°�<j^gQ{ w�^�^�c�^�^�^�^�c�^�^�^�^�c�^�^�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�^�a�c�^�^�^��  v �¥©¤�^� �¥© ��u w } � �^¬ �¥© ��u � �¥© �yu w � w ¬�o h�� �¥©¤� � �,� x.x w�} � �^¬Ð�¥© ��u � �¥��¬^�¥�¤¬ x ©��^¬  u �¥©¤�^� �¥©¤¬^� � } � �^¬ �¥© ��u.v �¥© �yu.v � � w o h�� �¥©¤�^� x ��u x w�} � �^¬Ð�¥© �  v �¥��¬ x �§�¥© v.u  v �¥©¤�^� �¥©¤¬^� � } � �^¬ �¥©¤ u � �¥© �yu.v x �^��o h�� �¥©¤�^� w x u Cw�} � �^¬Ð�¥© �  � �¥��^¥�¤a�°© u w�  u �¥©¤�^� �¥© ��u.u } � �^¬ �¥© ��uC� �¥© �yu.v x � u o h�� �¥©¤�^�^� w �^�Cw�} � �^¬Ð�¥© � � v �¥�����¥� u © x ��  v �¥©¤�^� �¥©¤¬^�^�a} � �^¬ �¥© ��u � �¥© �yu.v.u.v.u o h�� �¥©¤�^�a� u �^�Cw�} � �^¬Ð�¥©�� u � �¥��� w � ��¥© u �w  u �¥©¤�^� �¥©¤¬^�^�a} � �^¬ �¥© ��u  �¥© �yu.u ¬ ��v o h�� �¥©¤�^�a�,���^�Cw�} � �^¬Ð�¥©�� v � �¥���^¥� ��v © w �x  v �¥©¤�^� �¥© ��v x } � �^¬ �¥© ��u  �¥© �yu x ^� � o h�� �¥©¤�^�a�c�^^¬Cw�} � �^¬Ð�¥©�� x v �¥��� u �¤�^¥© � w

v  v �¥©¤�^� �¥© ��v �a} � �^¬ �¥© ��u  �¥© �yu � w �^¬�o h�� �¥©¤�^�^ x  u w�} � �^¬Ð�¥©�� x ¬ � � w ��¬ x ©¤¬^¬
u  v �¥©¤�^� �¥©¤¬^�^�a} � �^¬ �¥© ��u  �¥© �yu w x w u o h�� �¥©¤�^�^,�^�^�Cw�} � �^¬Ð�¥©�� w x � � � ¥� � ©�¬ �� �  v �¥©¤�^� �¥© ��uC� } � �^¬ �¥© ��u w �¥© �yu w ��v w o h�� �¥©¤�^�^, � Cw�} � �^¬Ð�¥©�� w � � � ��u �¤a�°© vC��^�^�c�^�^�^�^�c�^�^�^�^�c�^�^�^�^�c�^�a�c�^�^�^�,�^�^�^�,�^�^�c�^�a�c�^�^�^�,�^�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�a�^�c�^�^�,�^�^�^�^�,�^�^�c�^�a�c�^�^�^�

~^~^~c~^~^~ }at � | |�l^� j,}�j ~^~^~c~^~^~^~^~c~
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�^� �^`�x�y^[^bCdBe^vFnCd�xQg q\e^��`a_axQ�abCd�`ae �c�
o � w | `a_ l^� j,}�j �P�6¨�� j^g�{|ar�ga_c��g^�a� � �H���H�%�¥© � ¬±^_Cdf��|aycbCd�xM©Öj,b�gay � �H� � ¥���c¬¥© w ¬q�e^b�g,v^_��abCd\`aeFj,b�gay � � ���H����¬¥©�¬c�±�`FbCd�xmgF��`,_¢�cz^z � � � ��u ��,�°© u �
o�¬Cw>}.{^y�g�{�b�ga��g,r�gae^b�v�gaeOga_��abCd\`aeUb�d�xmg}.{^y�g�{�b�ga�Fb�d�xmgF��`a_ � �^�c��g,r�gae^b@Z � �H©�����j^gQ{

¨���n�dfe^v�]��QZ,g�ZE©�_^�°©c©^©�^�^�^��l^� j,} � �6��dfeCdaZ��Oga��^�^�^��l^� j,}�¯�6��dfeCdaZ��Oga��^�^�^��l^� j,}^���6��dfeCdaZ��Oga��^�^�^��l^� j,}��¯�6��dfeCdaZ��Oga��^�^�^� k � t � ¨��6��dfeCdaZ��Oga��^�^�^�F�^ª |,na���6��dfeCdaZ��Oga��^�^�^�F�^ª |,n l �6��dfeCdaZ��Oga��^�^�^��l jlkQj ª n°�4��dfeCdaZ��Oga�
�^�^�O�²� df_�gQ{�bO`a_.q¯� ¡^¡a]^e�o�t®w l^� ja}�jF���,b���o�_�gc�^z ~�v w� o�t®w l^� ja}�jF���,b���o�dfecb�gav�ga_ ~ ��w¬�o�t®w l^� ja}�jF���,b���o�_�gc�^z ~ ��w

z �



Ó Ø�ÕÆåEÜ�`:ÛFÜHÝÖÞ1æ�ÜEÕ:àÖâ<Õ¿åpâa`§á4Ü®Ø³á4Ü�Û�å6`§× �S�f��b�cfg

ja[^ycy^_�gQZ^ZOdfe^vF��g�{,�Hq�`a��b^��gF��`^zcz^`H�CdfecvFy��a_^b�da{,z^gQZ«dfe �^� na�Cq � s��j^j^� g,b�� ª �lx�]^���c� j@dfvaxQ� h j@dfvaxQ�^� j@dfvaxQ� � � d\�
� d � |�xmgav�� � ��h � � � jQZ h ª �lx�]c���.jQ{ h x�[ �bO�a[ � y�d h � h ��j ª � yCd��

ª `^�,�Cdfe^v�]��QZlgQZE©�_^��©^©^©�^�^�^��l^� j,} � �6��dfeCdaZ��Oga��^�^�^��l^� j,}�¯�6��dfeCdaZ��Oga��^�^�^��l^� j,}^���6��dfeCdaZ��Oga��^�^�^��l^� j,}��¯�6��dfeCdaZ��Oga��^�^�^� k � t � ¨��6��dfeCdaZ��Oga��^�^�^�F�^ª |,na���6��dfeCdaZ��Oga��^�^�^�F�^ª |,n l �6��dfeCdaZ��Oga��^�^�^��l jlkQj ª n°�4��dfeCdaZ��Oga�
� ~^~^~c~^~^~^~^~c~^~^~^~^~c~^~^~^~^~c~^~a~c~^~^~^~,~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~c~a~^~c~^~^~,~^~^~^~^~,~^~^~c~a~^~c~^~^~,~^~^~^~^~,~^~^~c~^~a~c~^~^~^~~^~^~c~^~^~^~^~c~^~^~^~^~c~^~^~^~^~c~^~a~c~^~^~^~,~^~^~^~,~^~^~c~^~a~c~^~^~^~,~^~^~^~c~a~^~c~^~^~,~^~^~^~^~,~^~^~c~a~^~c~^~^~,~^~^~^~^~,~^~^~c~^~a~c~^~^~^~~^~ ~^~~^~ ~^~~^~ ~ ©^©^©^©^©c© ~ }mg^zQ{,`�xmgUb�`�b^��g ª [^e^��¨�`,e^b�gF�^�,_�z^`°¦ ~^~~^~ ~ �^�c��¦^¦a�^�c�^�^�^�^�c�^�^�^� ~ ~^~~^~ ~ �^�c�^�^�^��¦c¦a�^�^�^�c�^�^�^�,�^�^�^�,�^� ~ �^�^� � � n^n^n^n^n8� ��q^qcq � ~^~~^~ ~ �^�^�^�c�^�^�^��¦c¦a�^�^�^�c�^�^�^�,�^�^�^�,�^�^�c� ~ � � ��� n � � q �¢� ~^~~^~ ~ �^�^�^�^�c�^�^�^��¦c¦a�^�^�^�c�^�^�^�,�^�^�^�,�^�^�c�^� ~ �^�^� � n �^�^�^�^� q �c�^�^�^� ~^~~^~ ~ �^�^�^�^�c�^�^�^��¦c¦a�^�^�^�c�^�^�^�,�^�^�^�,�^�^�c�^� ~ � � n � � q � � ~^~~^~ ~ �^�^�^�c�^�^�^��¦c¦a�^�^�^�c�^�^�^�,�^�^�^�,�^�^�c� ~ ¦ � � n � ��q^qcq � � ~^~~^~ ~ �^�c�^�^�^��¦c¦a�^�^�^�c�^�^�^�,�^�^�^�,�^� ~ ¦^¦ ~^~~^~ ¦^¦ ~ �^�c��¦^¦a�^�c�^�^�^�^�c�^�^�^� ~ ¦^¦ n^�CdaZ�daZ �^� n,�Cq � r�ga_@ZOd�`ae w © �  w ~^~~^~ ¦^¦ ¦ ~«�^�^�^�¢~ ¦^¦ ª �QZ�b����abOg�`,� {\���ae^v�gH�Ö^�«tQ`ar ��u.u.u ~^~~^~ ¦^¦ ¦^¦ ¦^¦ ~^~~^~ ¦^¦ ¦^¦ ¦^¦ ~^~~^~ ¦^¦ ¦^¦ ~^~~^~ ¦^¦ gay ¦^¦ � daZ^{,zc�@d�xmga_��:b^��daZ8y^_�`av^_O�lx {,`lxmgQZ ~^~~^~ ¦^¦ ¦^¦ �Cdfb^��`,[^b��ae.q�v^[O�a_��ae^bOg^gQZE© l gH���a_�g ~^~~^~ ¦^¦ ycy ¦^¦ `a��ga_^_�`a_mZF�,e^��[@Z,g¢{,`lx^xQ`ae/Z,gae@Z,g ~^~~^~ ¦^¦ g h g � ¦^¦ �^��gae dfe^bOga_^y^_�g,bCdfe^v8_�gQZ�[Ozab@ZE© ~^~~^~ ¦^¦ ¦^¦ ~^~~^~ ¦^¦ �^`ay.q^_�dfv^�^bFn�©�j$p^`QZ�b^_O�ae^��o �yu.u.u w ~^~~^~ ~^~~^~²� e��a_@{��CdBr�g�`a��y^_�`av^_O�lx�r�ga_mZ�d�`ae@Zi�ae^�¢�O`Q{�[axmg,e^b��abCd\`ae¢d,ZU�O`a[^e^��`ae�b^��g���g,]°� ~^~~^~ �^b^b^y°�¤¡^¡H�.�.��©�b^��gay�©�zl[�©�Z,g^¡9�fb�`a_,]9p^`,_^e^¡ � q^b^�md��¥©��cblxmz ~^~~^~ ~^~~^~ }���gae�q�`a[/{�dBb�gFb^�CdaZ8y^_�`,v^_��lx�s%{�[^_^_�g,e^b�zHqFbc��g�`a�^�Cda{Od��^zU_�g,��ga_�gaem{,g¢daZ ~^~~^~ n°©<j.p^`QZ�bc_��ae^�Hs<�^`lx�y^[cb�ga_ � �$q@Z�da{^Zi�^`lx^x�[ce°© v ¬�o ��u.u ��w x �°© ~^~~^~ n^��g¢Z�[^y�g,_@Ziqax^xQgab^_.q²gH{^b�g,e@Z�d�`aemZ8�a_�gF��gQZc{�_Cdf]�g,�/dfe ~^~~^~ j¥©Ö¨^_�gae^eO�Es%�^`lx�y^[cb�ga_ � �$q@Z�da{^Zi�^`lx^x�[ce°© � � � o ��u.u x w>¬^^¬ ~^~~^~²� zQZ,`F_�glxQglx�]�ga_²b^���ab�b^��gFy^_O`av^_��lx¥s6b�`¢��z^�,_^v�g�gH{^b�g,e^bHs6_�g,y^_�gQZ,g,e^b@Z8`a_�dfvCdfe��cz ~^~~^~ y^�.q@Z�d,{^Z�_�gQZlg^�a_@{���©Ö|ab^��g,_�yc[^]�z@da{l�abCd�`aemZ�`a� Z�y�gQ{Od��^zU_�gcz^gar��aem{,gUb�`�q�`a[c_ ~^~~^~ Z�b^[^�Cd\gQZ>xm�Hq�b^�Oga_�ga��`,_�gU��gQZlga_^r�g¢Z,gayO�a_��ab�g�xmgae^bCd\`ae°© ~^~~^~ ~^~~^~ ¨��@dfe��a[^bc��`a_°�4nO`a_^]9p^`,_^e�j.p^`�Z�b^_��aec�6� � gayO�a_^baxmg,e^b�`a��n^��gc`a_�gabCd,{,�^z � �$q@Z�da{^Zi¬Es ~^~~^~ ª [^e^�Fh�eCdfrOga_@Z�dfb$qHs�j^`^z,r�gav��abO�ae � � � s³j � ¬^¬^ w ¬ ª [^ec�Hs%jH��ga��g,e6� ~^~~^~ yc��`ae�g¥� h � w � � w � ¬c¬^¬F� v � w �%g � xm�md�z¥�Öb�`a_^]�p^`a_^e9m,b^��gay°©¤zl[°©�Z,g ~^~~^~ jlhmj � �a[^bc��`a_°�Öj,b�gay^��g,e�¨c_�gae^e��®s � �.q@ZOda{^Z � g,y��a_^baxQgae^bHs§hQ� � �arCdaZ�s ~^~~^~ |,e�g¢ja��d�g^za�@Z � r�gae^[OgEs � �ar�daZ�s%� ��u � w � w s6hmj � � ~^~~^~ yc��`ae�g¥� hþ�i� �^^� � x �^¬ � ¬ w.w � �%g � xQ�@d�z¥�:xO_�gae^e��$may^�.q@ZOda{^ZE©�[m{�����rCdaZE©�g��^[ ~^~~^~ ~^~~^~ ~^~
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