
/LJKW�VFDWWHULQJ�E\�VPDOO�PDFURVFRSLFSDUWLFOHV�LQ�QHPDWLF�FHOO
0�)�/HGQHL��,�3�3LQNHYLFK��9�<X�5HVKHWQ\DN��7�-�6OXFNLQ
7�6KHYFKHQNR�.\LY�1DWLRQDO�8QLYHUVLW\��3K\VLFV�'HSDUWPHQW����$FDG��*OXVKNRY�$YH���.\LY��������8NUDLQH8QLYHUVLW\�RI�6RXWKDPSWRQ��)DFXOW\�RI�0DWKHPDWLFDO�6WXGLHV�6RXWKDPSWRQ�62����%-��8QLWHG�.LQJGRP

'LIIHUHQWLDO� FURVV�VHFWLRQV� RI� OLJKW� VFDWWHULQJ� RQ� WKH� GLUHFWRU� LQKRPRJHQHLWLHV� QHDUVPDOO�VSKHULFDO�DQG�F\OLQGULFDO�SDUWLFOHV�LQ�QHPDWLF�OLTXLG�FU\VWDOV�DUH�FDOFXODWHG�XQGHU WKH5D\OHLJK�*DQV�DSSUR[LPDWLRQ��7KH�3HUFXV�<HYLFN�DSSUR[LPDWLRQ�KDV�EHHQ�XVHG�WR�DFFRXQWIRU� LQWHUIHUHQFH� HIIHFWV��(IIHFWV� RI�ERXQGDU\�FRQGLWLRQV� LQIOXHQFH�RQ� WKH�SDUWLFOH� VXUI DFHDV�ZHOO� DV�RI�DQ�H[WHUQDO�HOHFWULF� ILHOG�RQ� WKH�DQJXODU�GHSHQGHQFH�DQG�YDOXH�RI�WKH�OLJKWVFDWWHULQJ�FURVV�VHFWLRQ�KDV�EHHQ�VWXGLHG�
{�¹¯ÒãÒÎËÓÒÒ�cËãË«��ÈÓ°È�m©�Ò°ãËÓº��ÒÁÁË¯ËÓ�ÒÈã	ÓºË�°Ë�ËÓÒË�¯È°°Ë«ÓÒ«�°mË�ÈÓÈ�ÓËº�Óº¯º�Óº°�«²��Ò¯Ë}�º¯È��mºÏÓÒ}È
�Ò²�mº}¯�� äÈã©²�°ÁË¯Ò�Ë°}Ò²�ÒãÒ��ÒãÒÓ��¯Ò�Ë°}Ò²� �È°�Ò� m� ÓËäÈ�Ò�Ë°}ºä� ÎÒ�}ºä� }¯Ò°�ÈããË�� iã«� ��Ë�È� ÒÓ�Ë¯ÁË¯ËÓ�ÒºÓÓ©²ªÁÁË}�ºm� Ò°¹ºã	ÏºmÈÓº� ¹¯ÒãÒÎËÓÒË� �Ë¯}�°È�qËmÒ}È�� jÏ��ËÓº� mãÒ«ÓÒË� �¯ÈÓÒ�Ó©²�°ãºmÒ®�ÓÈ�¹ºmË¯²Óº°�Ò��È°�Ò�©��È� �È}ÎË� mÓË�ÓË�º� ªãË}�¯Ò�Ë°}º�º�¹ºã«�ÓÈ���ãºm�
ÏÈmÒ°Òäº°�	 Ò�mËãÒ�ÒÓ���ÒÁÁË¯ËÓ�ÒÈã	Óº�º�°Ë�ËÓÒ«�¯È°°Ë«ÓÒ«�°mË�È�

5HFHQWO\�� ILOOHG� OLTXLG� FU\VWDOV� �/&��� LQSDUWLFXODU� ILOOHG� QHPDWLFV�� KDYH� GUDZQ� DFRQVLGHUDEOH� LQWHUHVW� >�@�� 7KHVH� PDWHULDOVFRPSULVH� FROORLGDO� VLOLFD� SDUWLFOHV� RI� DS �SUR[LPDWHO\�����c GLDPHWHU�VXVSHQGHG�LQ�DQHPDWLF�OLTXLG�FU\VWDO��7KH�SDUWLFOHV� LQGXFHVWURQJ� GHIHFWV� LQ� WKH� ORFDO� QHPDWLF� WH[WXUHUHVXOWLQJ� LQ� DQ� LQFUHDVHG� OLJKW� VFDWWHULQJ�,Q� DQ� H[WHUQDO� HOHFWULF� ILHOG�� WKH� WH[WXUH�ILHOG� LQWHUDFWLRQ� FDQ� LQGXFH� VWURQJ�FKDQJHVLQ�WKH�V\VWHP�RSWLFDO�SURSHUWLHV�WKDW�PD\�EHXVHG�LQ�GLVSOD\�DSSOLFDWLRQV�,Q�WKLV�SDSHU��ZH�SUHVHQW�UHVXOWV�RI�WKHR �UHWLFDO�VWXG\�RI�OLJKW�VFDWWHULQJ�RQ�FROORLGDOLQFOXVLRQV� LQ� ILOOHG� QHPDWLFV�� :H� VXSSRVHWKDW� WKH�PXOWLSOH� VFDWWHULQJ�FDQ�EH� LJQRUHGDQG� WKDW� WKH� OLJKW� VFDWWHULQJ� RQ� D� VLOLFDSDUWLFOH� LV�GXH�PDLQO\� WR� WKH�GLUHFWRU� LQKR �PRJHQHLW\� LW� FDXVHV�� VR� WKDW� WKH� VFDWWHULQJE\� WKH� SDUWLFOH� LWVHOI� FDQ� EH� LJQRUHG�� WRR�)LQDOO\��ZH�XVH� WKH�5D\OHLJK�*DQV� DSSUR[L �PDWLRQ�/HW� XQGLVWXUEHG� QHPDWLF� GLUHFWRU� DQGZDYH� YHFWRU� N RI� WKH� LQFLGHQW� OLJKW� EH� GL�UHFWHG�DORQJ� WKH�D[LV� ] RI�&DUWHVLDQ� IUDPH�

7KH� \] SODQH� LV� WKDW� RI� WKH� LQFLGHQW� DQGVFDWWHUHG��N′��OLJKW�ZDYH�YHFWRUV���)LJ�����8QGHU�WKH�5D\OHLJK�*DQV�DSSUR[LPDWLRQ�WKH� OLJKW� VFDWWHULQJ� GLIIHUHQWLDO� FURVV�VHF �WLRQ�LV�JLYHQ�E\�WKH�H[SUHVVLRQ�>�@GσGΩ
= N���π�_ LεA(TV)I _� � ���

ZKHUH�
εA(TV) = ∫∫∫(εA(U) − εA�)H[S(−LTVU)G9� TV = N′ − N ����
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