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 i��kØjl�mv¸h8¶Fdfd�q Ó¯a�vox2a�vûú(zlk\vlkmzta�kmdea�vok?� » k�� gFa ö s�cegFa���k\vta�hFa�u��kØgFa�h �mk\deimvtaÖiBkm¶Fs�s���k\vta�h i��kmzjl�mvÔh8¶Fdfd å sB�k�gFa¸a�hFa�sVvwaoxFcegFztkmipa�hFa�vwced}��k\vwa�cehBvwa�ipzwk\dea�v¯c�ý�km¶+sts�þ3df��� Ï g+�(sÔvwcfd�gFa�h,a�dfa��Bvwz�ces��ma¸�.¶F�8sta�hi ��a�hFhF�pjÃiBkm¶Fs�s���k\vta�h � xFdfcez��>zwk �Vvw�muFuFde�m�(�\a�v���c+�pjlzB�kmgFa ¨ �pi<�>ztk ��xF¶FhFh+a�h	��cF�pjozB�kmg+aMnrq��Èümzts�vthFa��(hBvwaxFcegFztkmi�xFdfcez ���« Î Ï Î � ��� � �²å a�v�vwa�z�st�pjæhF�pz�jJkmdf�m�pjou2�phFa�hBvta�hØk�� �>a�dfvwa�v¯u2a��\a�zÔc�swk\jljoa�z�a�vwh+cehFist�pj���k@vwa�h+�pztjlkmdea�h ð 	 « q ù ces�vthFa��(hBvwaÅxFceg+zwkmi¸xFdfcez  � �¬ Î å �>�pz��Fa�zÁu2a��\a�zM�>a�dfvta�vtsMh+�pztjlkmde�\�pjou/�ph+a�hBvc�jl�mvtswk\v�v7zta�vwhFcfhFiok�����k\vta�hF�pz�jJk\dea�h ð
	 ¬ q"!Áa�vtvw�¸dekmgFhFcfhFi�cehFh+a�h+�>�pz7ipkm¶FstsV��k\vta�h a�z� ¾À¿§�à� Îý�km¶+sts�þ.df�?��ipcfz1gFa�z�jla�g � �« Î  � �¬ Î � � Î�@�g+�(s � �«  � �¬ � ��@�
�Ô�mhF�8de¶Fs����phO½ !Á�mztjlkmde�\�pjlu2�phFa�hBvwa�h k�� � a�z¸gFcfst�m�mh8vtceh8¶Fa�ztdecfiçh��kmzy�(c7�8z�ú(sts�a�zoa�h ipzta�hFsta���k\vta�joa�ghFa�v�vw�pdekmgFhFcfhFiy�>�pzts�� ��a�dedfcei��>ztk�h(¶+ded�q
�Ô�mjljoa�hBv k\z�½ ��¶+vwdfa�gFh+cehFipa�hl�?�ma�h+�>�pzÉ�.kmz ��a�iÔ�\kmdeimv�x2a�sVvwa�jÅvwaMzta�vthFceh+ipa�zb�>�pzbgFa�vÉa�dfa��Bvwz�ces��maÁ�>a�dfvta�v�decf�ma���ma�zM�pi¸decf�ma<¶FhFg+a�z�ipzta�hFsta���k\vta�hOq��#¶+vtiBkmhFips�uF¶FhF�Bvta�vÁ� ��a�hFhFa�z ��a�ios�a�dË�rstkmimvMce�8�\aÅgFcfsts�a�z�a�vthFcehFima�hFaÔ�pi�(¶+hFhFa1�âq a��8s�q�dfce�\a#i ��a�zth+a1�.k¯uFz�üm�(g�jla�i¯jla�g��Fa�dËv�jo�mvwstk\vtvÈzta�vwhFcfhFi¯ub�k§�ma��Bvw�pz�a�h � « q �<�phF�8df¶Fs ���ph+a�hFa�.kmgFgFa�cejoceg+dea�zVvwcfg:xFdfcfvtvygFa�stkmjojla\í��MhFgFa�zlx2a�vtzwkm�Bvwh+cehFiGk�� �âqãa��(s�q vwkmhFipa�h8vtc�kmdf�m�pjou2�phFa�hBvta�h �rcfdedfax/a�ipipaÔxFceg+zwkmipa�hFa¯vwcfdO�8¶Fz��ma�cfh8vta�ipztkmdea�vMg.k�xFdecËvtv7u2�pstcËvwcË�pa å stdecf��k\v�z�a�s�¶Fdfvwk\vwa�v��.kmgFgFa�xFdfcfvtv

� �¬ �  � �«� a�h��Fa�z�x2a�vûú(z ���¸jlcfh(¶+s�vwa�iphFa�v�hFa�v�vw�puFu�k\v7�\kmdfipa�v�k��çÙ ��ÝË� ×�Ú � Ù � × Û Ú Û(~ ub�k � « �pi � ¬ g.k��.kmgFg+a�x+decfv�v�V�>a�cfd � å gr�rs ~ Ú	×�×2a�ho�(cfsts�zta�vthFceh+i�ub�k � ¬ å sB�kÔj[�k � « u2a��\a§c.a�hJstdfce�Åzta�vthFceh+iÅk@v�vwkmhFipa�hBvwc�k\de�m�mjlu2�phFa�h8vta�hk?� � xFdecfz#gFa�h stkmjljoa¯ub�k¸gFa<vw�¸s�cegFa�hFa�k?��ipzta�hFsta���k\vwa�hOqù kmjojla<k\ztip¶Fjoa�hBvwkms ���ph�i ��üpz1sta�ili ��a�dfgFa�h+gFa<�pa�g�x/a�vwztkm�BvwhFcfhFiok?��hF�pztjlkmdf�m�pjou/�mhFa�hBvwa�h%k��Ö�>a�dfvta�v�q
�Ô�mjljoa�hBv k\z<nr½ µ ipa�hBvwdecfiÖ�@kmhØkmdfv¯���ma�hFsVv8�kma�hFgFaoswkmjojoa�h+��k\v�vwa�s<cÈ�>üpdeima�hFgFa�a�hF�8dea�dfüpsth+cehFiF½ �#cfgFzwkmima�vvwced�g+a�vMvw�mvwkmdea<a�dea��Bvtztces��ma��>a�dfvta�v��>zwk¸d�k\gFhFceh+ipa�h � c���k@vwa�h�a�z �3³ n �@� å z�a�vtvta�vM�(cehF�\a�dez�a�v�v§x2�pz�v��>ztk¸��k@vwa�hu��k[x/a�ipipaós�cegFa�z�q �	��a�sVvwa�h�k��ñ�ma�z�gFa�h	� xFcfgFzwkmzljla�g a�v��>a�dfv ��
����� c§vwcfdedea�ipiØvwced��>a�dËvwa�v��>zwk � å joa�h��
����� j[�k��rÊ1zta��\�phBvwcfh(¶+a�ztdfcei�hb�k\z��(c3�8z�ú(sts�a�z���k\vta�hOqÉÓ<k�j[�k�gFa�vÁvt�mv kmdfa§�>a�dËvwa�vÁ�Fk¸a�h gFcfst�\�phBvwceh8¶Fa�ztdfceihF�pztjlkmdf�m�pjou/�mhFa�hBv å joa�glgFces��m�phBvwcfh8¶Fcfvta�v1n ¦w�3³ n �@�É�¢�3³��\� å joa�hFs�v kmh+ipa�hBvwcekmde�\�pjou/�ph+a�hBvwa�hJj[�kÔ�rÊ1zta�m�phBvwcfh8¶Fa�z�decei+q
{}|B|m~B�m�m����r�7Ç �klg+a�h u2�ps�cfvwcË�pa<dekmgFhFcfhFipa�hÖ�(cez��ma�zÁa�h �8zwk\�	v���� � � � �mioub�klgFa�h hFa�iBk\vwcË�paÔd�k\gFhFceh+ipa�hÖ�(cez��ma�zMa�h�(ztk\�	v�� ª �  � � q��}�\v kmdO�8ztk\�	vMxFdecfz1st¶Fjojoa�h�k��ÖgFces�sta\½

� � ������� ª � � �  � ���¢©
´ � � ��� � � � � � � ª � � ª �"! n � Ï � � � �$#  ! n�% � Ï  � � � � � ! � �õ�'& � �»



`¯c��FkmzÉ�\kmdfimv#u2�ps�cfvwcË�ozta�vthFceh+i��>�pzÉ�(cfhF�ma�dea�h��Åst�pj �(ces�v#c �.im¶Fzta�hÖc��puFu+iBk��pa�vta��8s�vta�hOqb`ba��Bvt�pzta�h & � ��rcfd/gFk��>�pzÉu/�ps�cfvtcf�pa���joa�dfde�pj © �pi ¨?¡m© ipztkmgFa�zÉu/a��ma¯cfhFh�c2u.kmuFcfztuFdekmhFa�v å g+�(s1c2hFa�iBk@vwcf���@á�zta�vwhFcfhFiFqRÓ<kj[�k��(c3cehF�8df¶FgFa�z�a<a�vMhFa�iBk\vwcË�8v7�>�pz�vta�iphO½
� � & � �÷� �� � stceh�� ��

Æ��M� a�g	� � �
�� ³ 
�_�.k\zM�(c ð � � �� ð ÉqÁÓ¯a�vÁx/a�vûú(z<k\vÁa�hódfcfvwa�h gFz�a�cfhFcehFilk���gFceu2�pdea�h�a�hó�(cehF�\a�dð ,¶FhFgFa�z7u��k\�(cez��8hFcehFiyk?�lgFz�a�cea�jl�mjla�h8vta�v���zta�s�¶Fdfvta�z�a�z7c�a�hÖa�hFg+ztceh+i ð �Òc�u2�mvta�hFs�cea�dfd/a�hFa�z�ipcOipcËvtv��pa�g�� ð �q Ç �mvta�hFs�cea�dfdÈa�hFa�z�ipcÈ�>�pzÁa�hØipcfv�v§�ma�ztg+cRk�� �(cehF�\a�dfa�h��Jjoa�dedf�pj � �mi & å Ú ��� Ù � �@Ý �Ö×AÚ Ý a�hç�\kmdfimvzta��>a�zwkmh+sta�� Ï � � ��å xFdfcezÉg.k
� Ï � � � ���

���
ð �

�  � �
���
� Ï  � ð 

� � � � �
���
stcfh� ð 

� � �àÏ ì��ms�� �  ì��ps�� �� �� � ì��ms��
� a�z7�\kmdfimvwa���a�i[�k�s�a�vtvta�� Ï�© � � �� � å g+�(s�� �7� ¼ ³ nrqù �8cests�am½

U(   )θ

−π

pE

−pE

π0`¯cb�.kmzÔjocehFcfjJkmd�� å �pi%�>üpdeima�decfiÖs�vwkmxFcedRdfce�\a��pa��Bv��>�pz�� �÷© å g+�(s��>�pz�gFcfu/�pdfa�hØ�pz�cea�hBvta�z�v�s�dece�ók\v & a�zu.kmzwk\dedea�ded2jla�g � qÓ¯a�vtvtaÅa�z�hFa�v�vw�puFu �8�\k¸�rc3�.k\zMs�h.km�8�ma�v<�pjõcO�>�pz�a�dfa�sth+cehFipa�hFa�c�g+a�vÁstcesVvwa\½ µ dea��8vtztcfst�ma�gFcfu/�pdfa�z å �âqãa��(s�q7ca�vMgFcea�dea��8vtztcf�(¶+j å zta�v�vwa�zMs�a�iocehFh%dekmhFips7gFa�vMu��k\vwzVú(�8vtaÔa�dea��Bvwztcfst�\a��>a�dfvwa�v�q

¥


