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SHUDWXUH� GHSHQGHQFHV� RI� WKHLU� ,�9� FKDUDF �WHULVLWLFV� DV� VKRZQ� LQ� )LJ����� 7KH� UHYHUVHFXUUHQW�WKURXJK�MXQFWLRQV�RQ�ZDIHU�ZLWK�*HFRQWHQW� RI� ����� GHSHQGV� RQ� WHPSHUDWXUHYHU\� ZHDNO\� EHORZ� ���� .�� 7KLV� LQGLFDWHVWKDW� WKH�DFWXDO�FXUUHQW�PHFKDQLVP�DW�WKHVHWHPSHUDWXUHV�LV�WKH�ILHOG�HPLVVLRQ�DV�LW�ZDVDOVR�IRXQG�UHFHQWO\�IRU� Q�W\SH� ,Q3 6FKRWWN\MXQFWLRQV�>�����@�$� VWURQJ� LQFUHDVH� RI� UHYHUVH� FXUUHQW� LVREWDLQHG�LQ�MXQFWLRQV�ZLWK�+) WUHDWPHQW�RQERWK�ZDIHUV�IRU�ORZ�UHYHUVH�ELDVHV��DV�VKRZQLQ�)LJ�����7KLV�VWURQJ�ELDV�GHSHQGHQFH�LQGL �FDWHV� D� UHFKDUJLQJ�SURFHVV�ZLWKLQ� WKH� MXQF �WLRQ�ZKLFK�DIIHFWV�WKH�EDUULHU�KHLJKW�7KH� LGHDOLW\� IDFWRU� DQG� DSSDUHQW� EDUULHUKHLJKW� REWDLQHG� IURP� WKH� VWHHS� SDUW� RI� WKH,�9�FKDUDFWHULVWLFV�GHSHQGV�RQ�WKH�WHPSHUD �WXUH�IRU�ERWK�ZDIHUV�DQG�ERWK�VXUIDFH�WUHDW �PHQWV� >�@�� 7KLV� HIIHFW� FDQ� EH� FRQQHFWHGHLWKHU� ZLWK� WKH� ODWHUDO� LQKRPRJHQHLW\� RIEDUULHU�KHLJKW�RU�ZLWK�WKH�SUHGRPLQDWLRQ�RIWKH� FXUUHQW� ZLWK� WKHUPLRQLF� ILHOG� HPLVVLRQ>�����@�� ,Q� WKH� VWXGLHG� VWUXFWXUHV�� ERWKPHFKDQLVPV�PD\�EH�YDOLG��'LVORFDWLRQV�\LHOGSUREDEO\�DQ�LQKRPRJHQRXV�HOHFWULF�ILHOG�DQGSRWHQWLDO�EDUULHU�KHLJKW�DW�WKH�LQWHUIDFH��RQRQH� KDQG�� DQG� HQKDQFHG� HOHFWULF� ILHOGV� FDQUHVXOW� LQ� DQRPDORXVO\� KLJK� OHYHO� RI� WKHU �PLRQLF�ILHOG� HPLVVLRQ�� +RZHYHU�� WKH� WHP �SHUDWXUH� GHSHQGHQFH� RI� LGHDOLW\� IDFWRU� DQGDSSDUHQW� ,�9� EDUULHU� KHLJKW� FDQ� EH� VLPSO\

FRQQHFWHG� ZLWK� WKH� FRPPRQ� HIIHFW� RI� WKHH[FHVV� FXUUHQW� DQG� VHULHV� UHVLVWDQFH� RQ� WKHVORSH� RI� WKH� OLQHDU� UHJLRQV� RI� VHPLORJDULWK �PLF� ,�9� FKDUDFWHULVWLFV�� $V� WKH� H[FHVV� FXU �UHQW� LV� VWURQJO\�WHPSHUDWXUH�GHSHQGHQW�� LWVHIIHFW�RQ�WKH�OLQHDU�UHJLRQ�VORSH�GHSHQGV�RQWHPSHUDWXUH�DV�ZHOO�>��@��VHH�)LJ�����7KH� &�9� EDUULHU� KHLJKWV� DOVR� LQFUHDVHZLWK� LQFUHDVLQJ� WHPSHUDWXUH� >�@� IRU� ERWKZDIHUV�DQG�ERWK�VXUIDFH�WUHDWPHQWV�ZKLFK�LVXQXVXDO�IRU�Q�W\SH�6FKRWWN\�MXQFWLRQV� >��@�7KLV�IHDWXUH�FDQ�EH�GXH�WR�WKH�WHPSHUDWXUHGHSHQGHQFH� RI� LQWHUIDFH� FKDUJH�� 7KHUH� LVDOVR�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�DS �SDUHQW�,�9�DQG�&�9�EDUULHU�KHLJKWV�>�@��7KHODWWHU�LV�ORZHU��ZKLFK�VXJJHVWV�D�ODUJH�SRVL �WLYH� FKDUJH� QHDU� WKH� LQWHUIDFH�� H�J�� D� WKLQKHDYLO\� GRSHG� LRQL]HG� Q�W\SH� OD\HU� DW� WKH6L*H VXUIDFH� >����������@�� 7KH� LQGLFDWLRQVRI�VXFK�D�OD\HU�ZHUH�DOVR�REWDLQHG�E\�HYDOX �DWLRQ�RI�GRSLQJ�SURILOHV�IURP�WKH�&�9�PHDV �XUHPHQWV�SUHVHQWHG�LQ�)LJ����&�9� FKDUDFWHULVWLFV� H[KLELW� YHU\� VWURQJWHPSHUDWXUH� GHSHQGHQFH� IRU� WKH� VWXGLHGMXQFWLRQV� ZLWK� +�62� ��+�2� WUHDWPHQW�ORZ� EDUULHU� KHLJKW��� DV� VKRZQ� LQ� )LJ����7KHUH� LV� DOVR� DQ� DEUXSW� FKDQJH� RI� WKH� FD �SDFLWDQFH� QHDU� ]HUR� ELDV�� ZKLFK� DOVR� LQGL �FDWHV� D� UHFKDUJLQJ� SURFHVV� FORVH� WR� WKH$O�6L*H LQWHUIDFH��)XUWKHU�RQ��WKH�&�9�FKDU �DFWHULVWLFV� H[KLELW� D� VZLWFKLQJ� EHKDYLRXUZLWK� D� K\VWHUHVLV� DW� PRGHUDWH� IRUZDUG� EL �DVHV�DV�ZHOO��DV�DOVR�VKRZQ�LQ�)LJ�����-XQF �WLRQV� ZLWK� ORZ� EDUULHU� KHLJKW� H[KLELW� KLJKFRQGXFWDQFH� DW� URRP� WHPSHUDWXUH� DV� ZHOO>�@��7KH� MXQFWLRQV�ZLWK�+) WUHDWPHQW� �KLJKEDUULHU�KHLJKW��GR�QRW� H[KLELW�KLJK�FRQGXF �WDQFH�DW�DQ\�WHPSHUDWXUH�7KH�IUHH�HOHFWURQ�SURILOHV�HYDOXDWHG�IURPWKH�&�9�FKDUDFWHULVWLFV�RI�ERWK�W\SH�RI�MXQF �WLRQV� �+) DQG� +�62� ��+�2� WUHDWPHQWV�DUH� SUHVHQWHG� LQ� )LJ���� IRU� ��� DQG� ���� .�
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7KH� SURILOHV� REWDLQHG� IRU� MXQFWLRQV� ZLWKKLJKHU�EDUULHU�KHLJKW�IRU�ERWK�WHPSHUDWXUHVDUH� UHOLDEOH�� DV� WKH� FRQGXFWDQFH� RI� WKHVHMXQFWLRQV� LV� ORZ�� 7KH� VDPH� LV� WUXH� IRU� WKHSURILOH� REWDLQHG� IRU� WKH� MXQFWLRQ� ZLWK� ORZEDUULHU� KHLJKW� DW� ��� .�� 7KH� VLPLODULW\� RIWKH� SURILOHV� VXJJHVWV� WKDW� WKH� SURILOH� RE �WDLQHG� IRU� MXQFWLRQ�ZLWK� ORZ�EDUULHU�KHLJKWDW�����.� LV�DOVR�UHOLDEOH��DQG�FRQWDLQV�XVH �IXO� LQIRUPDWLRQ�� 7KH� SHDN� DW� D� GHSWK� RI����µP� FRUUHVSRQGV� WR� WKH� PLVILW� GLVORFD �WLRQV�DW�WKH�6L*H�6L LQWHUIDFH�$�PRUH�GHWDLOHG�DQDO\VLV�RI�WKH�HOHFWULFDOFKDUDFWHULVWLFV�RI�6L*H�6L VWUXFWXUHV�ZLOO�EHSUHVHQWHG�HOVHZKHUH�>�@�7KXV��WKH�GHIHFWV�LQ�6L*H�6L KHWHURVWUXF�WXUHV� DQG� WKHLU� HOHFWULFDO� EHKDYLRXU� KDYHEHHQ� VWXGLHG�� 7KH� GHIHFWV� KDYH� EHHQ� IRXQGWR� DIIHFW� VWURQJO\� WKH� HOHFWULFDO� SURSHUWLHV�7KRVH�\LHOG�H[FHVV�FXUUHQWV�GXH�WR�WKH�HOHF �WULF�ILHOG�LQFUHDVH�DURXQG�WKH�GHIHFWV�UHVXOW �LQJ� LQ� WKHUPLRQLF�ILHOG� HPLVVLRQ� RU� ILHOGHPLVVLRQ� FXUUHQWV�� 7KRVH� PD\� \LHOG� LQVWD �ELOLWLHV� LQ� WKH� &�9� EHKDYLRXU�� 7KH� GHIHFWVDIIHFW�DOVR�WKH�&�9�DQG�*�9�EHKDYLRXU�\LHOG �LQJ�LQ�VRPH�FDVHV�WKHLU�DQRPDORXV�WHPSHUD �WXUH�GHSHQGHQFH�DQG�DQ�DQRPDORXV�DSSDUHQWEDUULHU�KHLJKW� �DQRPDORXV�YROWDJH� LQWHUFHSWRI�WKH�6FKRWWN\�0RWW�SORW���,W�KDV�DOVR�EHHQREWDLQHG� WKDW� LQ� VSLWH� RI� DQRPDOLHV� RI� WKHHOHFWULFDO� EHKDYLRXU�� HOHFWULF� PHDVXUHPHQWVSURYLGH� XVHIXO� DQG� UHOLDEOH� LQIRUPDWLRQDERXW�WKH�VWUXFWXUHV�
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