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ZKHUH� ��FT9PZ  ���
LV�:HEHU¶V�PDVV��F� LV� OLJKW�YHORFLW\� LQ�YDFXXP��P� LV� WKH�UHVW�PDVV�RI� WKH�WHVW�SDUWLFOH�DQG�T�LWV FKDUJH��
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7KLV�TXDQWLW\�PD\�EH�PHDVXUHG�H[SHULPHQWDOO\��)RU� WKH�H[SHULPHQWDO� WHVW�ZH�VKDOO�SD\�DWWHQWLRQ�WR�WKH�LPSRUWDQW�SURSHUWLHV�RI�H[SUHVVLRQ ���������:HEHU¶V�PDVV GHSHQGV�OLQHDUO\�RQ�WKH�SRWHQWLDO�RI�WKH�VSKHUH������:KHQ�T9!���P�P�������:KHQ�T9����P!P�����������
�7KH�EDVLV�RI� WKH�SUHVHQW�H[SHULPHQW�LV� WKH�LGHD UHDOL]HG�LQ�RXU�ILUVW�ZRUN��>�@��:H�PHDVXUH�WKH�RVFLOODWLRQ�IUHTXHQF\�RI�D�QHRQ�JORZ�ODPS�5&�RVFLOODWRU�SODFHG� LQVLGH� WKH� VSKHULFDO� VKHOO�� 7KLV� IUHTXHQF\�� RWKHU� FRQGLWLRQV� EHLQJ�HTXDO��GHSHQGV�RQ� WKH�HOHFWULF�FXUUHQW� LQ� WKH�JORZ�GLVFKDUJH��ZKLFK�GHSHQGV�RQ� WKH�PDVV� RI� WKH� FKDUJH� FDUULHUV�� 7KXV� WKH� FKDQJH� LQ� WKH� HOHFWURQ¶V�PDVV�FDXVHV�D�FKDQJH�LQ�WKH�IUHTXHQF\�RI�RVFLOODWLRQV��,QYHVWLJDWLRQ�RI�WKH�JHQHUDWRU�FLUFXLW��)LJ����UHVXOWV�LQ�D�VLPSOH�FRUUHODWLRQ�EHWZHHQ� WKH� SHULRG� RI� WKH� RVFLOODWLRQV��7�� DQG� WKH� HIIHFWLYH� HOHFWURQ¶V�PDVV��P��$V�D�ILUVW�DSSUR[LPDWLRQ�
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RU '7�7� PZ��P�� ���
ZKHUH� � 7� LV� WKH� SHULRG� RI� RVFLOODWLRQV� ZKHQ� � 9 ���'7 7�7� �7� EHLQJ� WKH�SHULRG�ZKHQ�9z���
� ([SHULPHQW�,Q� WKH� ILUVW�H[SHULPHQW� LW�ZDV�XWLOL]HG�RQO\�RQH�VSKHULFDO�VKHOO�� >�@��,Q�WKH�SUHVHQW� H[SHULPHQW� WZR� FRQFHQWULF� VSKHULFDO� VKHOOV� DUH� XWLOL]HG�� 7KH� ILUVW��LQWHUQDO� VFUHHQ�� LV� FRQVWDQWO\� FRQQHFWHG� WR� WKH� FLUFXLW� RI� WKH� JHQHUDWRU�� 7KH�VHFRQG��H[WHUQDO�VFUHHQ��LV�FRQVWDQWO\�FRQQHFWHG�WR�D�VRXUFH�RI�D�KLJK�YROWDJH�ZKLFK� PD\� EH� FKDQJHG� DW� ZLOO� 0RUHRYHU�� WKH� LQWHUQDO� VFUHHQ�PD\� EH� FRQ�QHFWHG�HLWKHU�WR�WKH�HDUWK��RU�WR�WKH�VRXUFH�RI�KLJK�YROWDJH�E\�WKH�VZLWFK�6:��)LJ���

)LJXUH�� 6FKHPH�RI�WKH�H[SHULPHQWDO�VHW�XS���L��LV�WKH�LQWHUQDO�VSKHULFDO�HOHFWURVWDWLF�VFUHHQ���H��LV�WKH�H[WHUQDO�VSKHULFDO�VFUHHQ���7KH�VFUHHQ��L��LV�FRQQHFWHG��ZLWK�WKH�QHJDWLYH�VLGH�RI�WKH�SRZHU�VXSSO\��EDWWHU\��RI�WKH�5&�JHQHUDWRU��6:�LV�WKH� VZLWFK� RI� D� KLJK� SRWHQWLDO� 9�7KH� RVFLOODWRU� IUHTXHQF\� LV� I� ���� +]��ZKHQ�9 ���
7KXV��WKHUH�DUH�WZR�YDULDWLRQV�RI�VXSHUYLVLRQ�RI WKH�HIIHFW�7KH�JHQHUDWRU�DQG�WKH�LQWHUQDO�VFUHHQ�DUH�FRQQHFWHG�WR�WKH�H[WHUQDO�VSKHUH�
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7KH�JHQHUDWRU�DQG�WKH�LQWHUQDO�VFUHHQ�DUH�FRQQHFWHG�WR�WKH�HDUWK�5HVXOWV�RI�WKH�PHDVXUHPHQWV�WKDW�KDYH�EHHQ�FDUULHG�RXW�LQ�WKHVH�WZR�YDULD�WLRQV DUH�SUHVHQWHG�LQ�)LJ���9DULDWLRQ����WKH�OLQH x� x��JLYHV�WKH�UHVXOWV�FRLQFLGLQJ�ZLWK�WKH�UHVXOWV�RI�WKH�ILUVW�H[SHULPHQW�>�@�9DULDWLRQ����WKH�OLQH 
�
��JLYHV�HIIHFW�RI� WKH�VDPH�PDJQLWXGH� EXW LQ�WKLV�FDVH� WKH� HIIHFW� KDV� RSSRVLWH� VLJQ� �LQYHUVLRQ� RI� D� VLJQ� RI� HIIHFW�� 6ZLWFKLQJ6: IURP� SRVLWLRQ� �� WR� SRVLWLRQ� �� �9�  � FRQVWDQW�� UHVXOWV� LQ� WKH� WUDQVLWLRQ�VSHFLILHG�RQ )LJ�� E\�DQ�DUURZ��DQG�YLFH�YHUVD��

)LJXUH�� 3ORW�RI�'7�DV�D�IXQFWLRQ�RI�9��3RLQWV�DUH�WKH�H[SHULPHQWDO�RQHV��3RVLWLRQ�RI�VZLWFK�LV����x � �����
 � ��
7KH�PDJQLWXGH RI�WKH�HIIHFW�REVHUYHG�LQ�WKLV�H[SHULPHQW�LV�WKH�VDPH�DV�LQ�ILUVW�ZRUN >�@��7KH�SHULRG�RI�RVFLOODWLRQ�L ZDV�GHWHUPLQHG�DV�DQ�DYHUDJH�IURPWKH� WUDQVPLVVLRQ� WLPH�� W��RI� D� VHULHV�RI�1 SXOVHV�RI� WKH�JHQHUDWRU� 7 W�1� ,Q�WKLV�FDVH 1 ������ 7KH�HUURU�RI�WKH�IUHTXHQF\�PHWHU�LV�HTXDO�WR �������VHF�

� 'LVFXVVLRQ�7KH�ILUVW�YDULDWLRQ�RI�VXSHUYLVLRQ�RI�WKH�HIIHFW�FRLQFLGHV�ZLWK�RXU�ILUVW�H[�SHULPHQW� >�@��$OO� FRQGLWLRQV� WKDW� IROORZ� IURP�$VVLV¶� WKHRU\� WDNH�SODFH�KHUH��



,QIOXHQFH�RI�D�ILHOG�OHVV�HOHFWURVWDWLF�SRWHQWLDO�RQ�WKH�LQHUWLDO�HOHFWURQ�PDVV ���
WKH�SRWHQWLDO�RI�WKH�JHQHUDWRU�LV�HTXDO�WR�SRWHQWLDO�RI�WKH�VFUHHQ�DQG�LQVLGH�WKH�VFUHHQ�WKH�HOHFWULF�ILHOG�GXH�WR�WKH�VSKHULFDO�VKHOO�LV�HTXDO�WR�]HUR�0HDVXUHPHQWV� ZLWK� WKLV� GHYLFH� FRQILUPHG� FRPSOHWHO\� WKH� SUHGLFWLRQ� RI�WKH� WKHRU\� ERWK� IRU� WKH�PDJQLWXGH� DQG� IRU� WKH� SURSHUWLHV� RI� WKH� HIIHFW�PHQ�WLRQHG�DERYH�LQ��
��7KH� VHFRQG�YDULDWLRQ�RI� WKH� H[SHULPHQW� GHPDQGV�D�PRUH�GHWDLOHG�GLVFXV�VLRQ��,Q�WKLV�FDVH�WKH�PDJQLWXGH�RI�HIIHFW�DOVR�FRLQFLGHV�ZLWK�WKH�WKHRU\��KRZ�HYHU� WKH� VLJQ� RI� WKH� HIIHFW� LV�� DW� ILUVW� VLJKW�� FRQWUDU\� WR�ZKDW� VKRXOG� EH� H[�SHFWHG�� +RZHYHU�� WKLV� FRQWUDGLFWLRQ� LV� RQO\� DSSDUHQW�� ,QWHUQDO� DQG� H[WHUQDO�VFUHHQV�IRUP�D�VSKHULFDO�FDSDFLWRU��$V�LV�ZHOO�NQRZQ��WKH�FRQILJXUDWLRQ�RI�WKH�HOHFWULF�ILHOG�EHWZHHQ�WKH�WZR�VKHOOV�RI� WKH�VSKHULFDO�FDSDFLWRU�LV�LGHQWLFDO�WR�WKH� ILHOG�RI� D�SRLQW� FKDUJH� �LQYHUVH�VTXDUH� ODZ��DQG�GRHV�QRW�GHSHQG�RQ� WKH�UDGLL� RI� WKH� VSKHUHV�� ZH� PD\� LPDJLQH� D� GHVLJQ� ZLWK� WKH� H[WHUQDO� VSKHULFDO�VKHOO�KDYLQJ�D�ODUJH�UDGLXV��,I 5of 6XFK�GHVLJQ�ZLOO�EH�FRPSOHWHO\�HTXLYD�OHQW�WR�SUHYLRXV�H[SHULPHQW�ZLWK�RQO\�RQH�VSKHULFDO�VFUHHQ� >�@� ,I�WKH�VLJQ�RI�WKH� SRWHQWLDO� RI� WKLV� VFUHHQ� LV� FKDQJHG�� WKHUH� LV� DQ� LQYHUVLRQ�RI� VLJQ� IRU� WKH�PHDVXUHG�HIIHFW�7KH�OHJLWLPDF\�RI�VXFK�D�VXEVWLWXWLRQ�LV�EDVHG�RQ�WKH�IDFW��WKDW�WKH�VLJQ�RI�WKH� SRWHQWLDO� RI� WKH� VFUHHQ� RI� WKH� JHQHUDWRU� DQG� WKH� GLUHFWLRQ�RI� LWV� H[WHUQDO�HOHFWULF�ILHOG��LQ�WKLV�FDVH�LW LV WKH�HOHFWULF�ILHOG�EHWZHHQ�WKH�WZR�VKHOOV�RI�WKH�VSKHULFDO�FDSDFLWRU� KDYH�ULJLG�FRUUHODWLRQ��IRU�H[DPSOH��LI�WKH�ILHOG�LV�GLUHFWHG�IURP� D� VXUIDFH� WR� LQILQLW\�� WKH� SRWHQWLDO� RI� WKLV� VXUIDFH� LV� SRVLWLYH� �DQG�YLFH�YHUVD���6XFK�H[SODQDWLRQ�VHHPV�WR�XV�VLPSOH�DQG�ORJLFDO�
� &RQFOXVLRQ�7KH� HOHFWURVWDWLF� FRQWULEXWLRQ� WR� WKH� HIIHFWLYH� HOHFWURQ¶V� PDVV� KDV� EHHQ�FRQILUPHG�� 7KH�PDJQLWXGH� �ZLWKLQ� WKH�PHDVXUHPHQW� HUURUV�� DQG� VLJQ� RI� WKH�HIIHFW�FRLQFLGH�ZLWK�WKRVH�SUHGLFWHG�E\�$VVLV¶�WKHRU\�
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