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∆so= 90 meV� ∆so= 90 meV�

Fe(001)
I−

 (∆6+ and ∆7−)

normal emission

(a)

(c) (d)Fe(001)
I−

 and I
+
 total emission

normal emission

Fe(100)
∆
�

6+, ∆7−, ∆6− and ∆7+

normal emission

Fe(001) 
I
+
 (∆6− and ∆7+)

(b)

normal emission

¤sv|\���X6]&Å!��V<p7v�ZM��X.]_N4K�{|�[]_L¬pbt�K[W4K$]_lnv�N6N6v|K�Z�N4p2]_wQW4X.YnK[�7W6Y[v�Z�]_L¬��v|W6t��^�^] r�p7t�K[W4K�ZON~v�ZOwSv�LO]_Z�WqZOK[X.lmY[{kW4KW6t�]&¤�] ¢ �[���g£ ¢ p2]SX6p2]_ZOLOv�wS�O{xY^X lmY^\�Z�]SW6v�N6Y^W6v�K�Zb£ Y[Z7L�¤�] ¢ �S�[��£ ¢ vxZM��p7{�Y[Z�]�lmY^\�Z�]SW6v�N6Y^W6v�K�Zb£:H~jqt�];wSY[{�wS�O{xY��W6v|K�ZON§�0]SX6]&p2]SX6r©K[X:l�]_L°�qv|W6t°W6t�]mN6Y[l�]�v�ZOp7��W~p7Y^X.Y[l�]SW4]SX.NzY[N;�ON4]_L°W4K�wSY[{��O{xwSY^W4]5W6tO]��7Y[ZOL�N4W4X.�OwQW6�OX6]K[r(ÄO\���X6]¡�<H�V<K�{xv�LI{�v�ZO]_NzX6]SpOX6]_N6]_Z�W�W4K[W6Y[{�]_lmv�N6N6v�K�ZIY[ZOL
LOY[N6t�]_L ¢ L�K[W4W4]_Lb£;{�v�Z�]_N;X6]SpOX6]_N4]_Z$W�wQK�Z$W4X.v|�b�M�W6v|K�ZON�r©X.K�l lmv�ZOK[X.v|W�u ¢ lmYW�4K[X.v|W�u�£;N4p7vxZÃw.t7Y[ZOZ�]_{�NSH ¢ Y�£�ª�v|\�t�W5wSv|X.wS�O{xY^X.{|u°p�K�{xY^X.v�N4]_LIvxZOwSv�L�]_Z$WDp7t�K[W4K�Z7NY^W�W6t�] ¢ �[���g£&N6��X.r�Y[wQ][H ¢ �2£;�¨]Sr©W�wSv|X:wS�O{�Y^X.{|u�p2K�{�Y^X:v�N4]_LIpbt�K[W4K�ZON�v�ZOwSvxL�]_Z�W5Y^W�W6t�] ¢ �[���g£&N6��X.r�Y[wQ][H ¢ wg£`�N.N4u<lm]SW4X6u��2]SW��0]S]_Z�W6t�]�W4K[W6{xYhN4p2]_wQW4X.Y>r©X6K�l pbY[Z�]_{�N ¢ Y�£~Y[ZOL ¢ ��£quMv|]_{�LOv�ZO\nW6t�]mN4pbv�ZM��K[X6�7v�WqN4p7{�v�W4W6v�Z�\�H¢ Lb£ V<pbv�ZM��X6]_N4K�{��[]_L¶pbt�K[W4K$]_lnv�N6N6v|K�Z>r�X6K�l�W6t�]�¤�] ¢ �S�[��£ N.��X6r¦Y[wQ][H
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«­�e®5TUHZ�OH o �OX.tOY[lhR'�OH6T-t$u<NSHO¤��bG�]SW6Y[{¨T�t�uMNSH����ORb���$Î^� ¢ �_Ì[ÆM�g£
«·�´®��OH6Á�HbTk]_Z7L�X6u[RbVM��X.r�Y[wQ]�VMwSv�]_ZOwQ][R
�
 �Rb��Î^Ì ¢ �_Ì�Î^��£
«·Å´®5ª;H0yD{xY[N4\[]_NSR¢¡IÉ¤£¦¥�Ç_ÈL§©¨9ª É¦¥�«�¬ ­OÉ6¥7ÈL­�ª�®�¨Z§°¯gÇIÇ²±~Ç´³gÈ�¨;µ·¶�È�¸�§J¥~¶ ³�³q¹-Êºªq¨:R=»�¸MÇ9¨9§©¨eRq}~ZOv|�[]SX.N6v�W�uµK[ryzK�{xZ,R ¢ �_Ì[Ì[Æ�£
« �^®5`�H6�;H-G�w o K�ZOY[{�L,R���H.GÃH o Y[Y[lmNSR V�H6�;H¼r)K�N6�[K�R0Y[ZOL o H o H�yzK<]_{�{�vxZ�\�R)T-t$u<NSHmªq]S�bH�Á|½�¾?R��[Å�Î[Î¢ �_Ì[ÆM�g£
«·�´®��5Hb¤OY[N4K�{¸R'o�H.aqH�\�t�X.v�N6W4]_ZON4]_Z,R�Y[ZOL¬GÃH
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«·�´®5Á~H��§vxZOY^W4]_l�p2KmY[ZOLÁ��H:Á�H2V<W6Y[�OZ$W4K�Z,R'��H6T�t�uMNSH7¤��7G�]SW6Y[{kT�t�uMNSH���À?R¨�_Æ[��Î ¢ �_Ì[Æ[Æ�£
«ÏÎg®5TUH�V<W4X:Y[Z�\[][R
Â ÇSÊ­É[ÈL§�Ã¤§J¨eÈL§²³ÅÄ�­OÉ6¥7ÈL­�ªÆ¡³Ç´³ ¸<É6¥�§²³Ç¨eR
\�Y[l��OX.v�L�\[]z}~ZOv|�[]SX.N.v|W�u¡T�X6]_N.NSR ¢ �_Ì[Ì[Æ�£
«·Æ´®5Á~H7`~w6�[]SX.lnY[ZOZ�Y[ZOL�ªDHO¤�]_L�]SXgR���H6T�t�uMNSH
\È�bVMK�{�v�L¬V<W6Y^W4]�T�t�uMNSH��!À,R¨�S��Ì[Å ¢ �_Ì[Æ[�^Y�£
«·Ì´®5Á~H��§vxZOY^W4]_l�p2K�ROTUHZ��H o ��X.t7Y[l�Y[ZOL¬Á~H.��Hb�§u��K[X4�2u[R
�OH6T-t$u<N_HU�R\0K�ZOL�]_ZON_H7G�Y^W4W4]SX��ORb����Æ[Å ¢ �_Ì[Æ[Ì�£
«­�S��®5Á~H.�-H��~uv�K[X4�2unY[ZOLhGÃH���HOV<W4K[W4WSROv�Z=É�É¦¥�«�Ê7ÈLË9­�³_ÈL­�Ë6ÇÌÊ6ÍOÇ´³_ÈLË2µ�¨ ³�µZÍ�Î=µ·¶p¡ÃÇ_È�É^Êº¨zÉ6¥
«qÏ~Ê�ÊUµ6Î�¨:R�o�`)j�þ]_LOv�W4]_Lh�$u o HZ��HO¤7Y^�7v�Y[Z¬Y[ZOL���H.GÃHOJIY^W6N4K�Z,R�`�wSY[L�]_lnv�w^R'o�]S� � K[X6��ROp?H7Å[Æ[� ¢ �_Ì�Î^Å�£
«­�[�e®5TUHZ�OH o �OX.tOY[lhRR»�¸MÇÌÐ(Ê|Ç�³_ÈLË2µ6¥�§²³qÊ7ÈLË9­�³gÈL­�Ë4Ç�µ2¶`Ñ¼µ6ª¢ÍbÊ�Ç´ÒÅÊ�Î�¨QÈ�ÇÇªq¨:R'o~`)j�þÒ`§V<� V<]SX.v�]_N(Á¢�bT-t$u<N6vxwSNr)K�{¸Hk�[�_Å&]_LOv|W4]_Lh�<u¡TkHbT-tOY^X.vxN4]_Y[�hY[ZOLhJ�H:GÃH7j¨]_lnl�]SX.lmY[Z,RbÎ���Ì ¢ �_Ì[Æ��$£
«­�_�´®5��H7a��2]SX6W(Y[ZOLÓ��HbVMw:t��qv�W6Y[{�{�YMROT-t$uMNSH ª ]S��H7Áb�'��ÅM�S�[�MR ¢ �_Ì[Ì[��£:H
«­�_Å´®5`�H�a-X.ZON4WSRbJiHeGIH,jk]_lml�]SX.lmY[Z?RvÔUH,V<ÂSK[W4]S��R¨GIH�J�K$KMLON§Y[ZOL°TUH	�OH o ��X.tOY[l¬R�T�tOv�{¸H4G�Y^\�H,ÁÈ�/ �À?R�^��Å´���M�[� ¢ �_Ì[Ì[Æ�£
«­�Q�^®�Õ�É6Ë9Ö�ÇQÊ�Ê/Ê'­�× Ë·µ¦­MÈL§�¥�ÇqØ3§
×ÇË4É6Ë9Î�Rk`�a�` jk]_w.tOZ�K�{�K[\[u[R¨��Y^X.��]_{�{U�¨Y^�2K[X.Y^W4K[X.u[RUþ��Mr©K[X.L7N6tOv|X6][R�a-Z�\�{xY[ZOL,R¢ �_Ì[Ì�Î[£
«­�_�´®5��H7a��2]SX6WSR�TUH�V<W4X:Y[Z�\[];Y[ZOL¬Á~HÏ�-H��~u[K[X4�2u[R�Ù�µ6­�ËZ¥bÉ[Ê/µ·¶ÈÏ�Í?ÍbÊ$§�Ç´«�Ú�¸�ÎW¨9§L³ ¨:R�Û�¾,RbÆ<R�Å^���[�<R ¢ �_Ì[Æ[Æ�£
«­�_�´®�J�H?yD�Ow:t,R¨GIHÜÔ,tOY^X.ZOv|�[K´�bR,`�H o v|W4W6N6w.t7Y^X_R¨y�H?G�]_v�Z�]_{¸RÜ\~H.GÃH¨VMw.t7Z�]_v�L�]SX_R��OH?yDv|X.N6w:tOZ�]SX_Rv��H,��]_Z��Y[ZOL�ªDHO¤�]_L�]SXgR7T-t$u<N_H6ª ]S��H7Áb��¾?R¨�[�_�[�M� ¢ �_Ì[Ì[��£
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