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7KHUH� KDYH� EHHQ� PDQ\� GHYHORSPHQWV� LQ� DOWHUQDWLYH� HQHUJ\� JHQHUDWLQJ�

HOHFWULFLW\� WR�PHHW� WKH� HOHFWULFLW\� QHHGV� RI� WKH� FRPPXQLW\�� ,Q� WKLV� HUD� RI� HQHUJ\�

UHF\FOLQJ�KDV�WKH�SRWHQWLDO�WR�EH�RQH�RI�WKH�VROXWLRQV�WR�WKH�QHHGV�RI�WKH�FRPPXQLW\
V�

HOHFWULFDO�HQHUJ\�VRXUFHV�

2QH�RI�WKH�SRWHQWLDO�HQHUJ\�WKDW�FDQ�EH�UHF\FOHG�LV�WKHUPDO�HQHUJ\��7KH�XVH�

RI� KRPH� HOHFWURQLF� DSSOLDQFHV� VXFK� DV� UHIULJHUDWRUV�� HPLW� KHDW� GXH� WR� WKH�

FRQGHQVDWLRQ�SURFHVV�ZKLFK�FDXVHV�KHDW�WR�EH�ZDVWHG�LQWR�WKH�HQYLURQPHQW��:LWK�

WKH�XVH�RI� WKH�SHOWLHU PRGXOH�DV�D� WKHUPRHOHFWULF�JHQHUDWRU� �7(*��DQ�HOHFWULFDO�

HQHUJ\�VRXUFH�FDQ�EH�JHQHUDWHG�IURP�WKHUPDO�HQHUJ\�

7(*�FDQ�EH�XVHG�WR�SURGXFH�HOHFWULFDO�HQHUJ\�ZKHQ�WKHUH�LV�D�WHPSHUDWXUH�

GLIIHUHQFH� EHWZHHQ� WZR� GLIIHUHQW� VHPL�FRQGXFWRU� PDWHULDOV�� VR� WKDW� WKLV�

WKHUPRHOHFWULF�HOHPHQW�ZLOO�IORZ�FXUUHQW�ZKLFK�ZLOO�SURGXFH�D�YROWDJH�GLIIHUHQFH��

7KLV�SULQFLSOH�LV�NQRZQ�DV�WKH�6HHEHFN�HIIHFW�

7KLV�UHVHDUFK�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�RXWSXW�YROWDJH�RI�VL[�SHOWLHU�

PRGXOHV� ZKLFK� ZLOO� EH� DQ� DOWHUQDWLYH� VRXUFH� RI� FRQYHUWLQJ� KHDW� HQHUJ\� WR� WKH�

UHIULJHUDWRU�FRPSUHVVRU��0HDVXUHPHQWV�ZHUH�PDGH�E\�DUUDQJLQJ�VL[�7(&��������

W\SH�SHOWLHU�PRGXOHV�LQ�VHULHV�RQ�WKH�UHIULJHUDWRU�FRPSUHVVRU�DQG�SODFLQJ�D�FRROLQJ�

V\VWHP�LQ�WKH�IRUP�RI�D�KHDWVLQN�DQG�DOXPLQXP�ZDWHU�EORFN�

%\ WHVWLQJ�IRU����KRXUV�WKH�PD[LPXP�RXWSXW�YROWDJH�RI����9�ZDV�REWDLQHG�

IURP�WKH�RSHUDWLQJ�UDQJH�¨7�RI�������&��$QG�WKH�RXWSXW�YDOXH�RI�WKH�YROWDJH�LV�DQ�

DYHUDJH� RI� ����9� ZLWK� D� PHDVXUHG� FXUUHQW� RI� DURXQG� ����$�� ,Q� WKLV� VWXG\� WKH�

SHUFHQWDJH� RI� HIIHFWLYHQHVV� RI� WKH� HQHUJ\� FRQYHUVLRQ� V\VWHP� WKHUPRHOHFWULF�

JHQHUDWRU�DSSOLHG�WR�WKH�UHIULJHUDWRU�UHIULJHUDWLRQ�XQLW�FRPSUHVVRU�LV������������

:LWK� WKH�SRWHQWLDO�SRZHU� WKDW�FDQ�EH�JHQHUDWHG�E\� WKH� WKHUPRHOHFWULF�JHQHUDWRU�

V\VWHP�DQG�VWRUHG�E\�D�EDWWHU\�RI��������:DWW�

.H\ZRUGV� 3HOWLHU�PRGXOH��7KHUPRHOHFWULF�JHQHUDWRU��6HHEHFN�HIIHFW


