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7KH�PDLQ�UHVXOWV�DQG�FRQWULEXWLRQV�RI�WKH�GLVVHUWDWLRQ�DUH�VXPPDUL]HG�DV�IROORZV�

7KH� JHQHUDO� WRSRORJLFDO� FRQFHSW� RI� TXDVL�VLQJOH�VWDJH� �466�� LVRODWHG� SRZHU

FRQYHUVLRQ�LV�LQWURGXFHG�DQG�GHILQHG���7KH�IDPLO\�RI�466�SRZHU�FRQYHUWHUV�IHDWXUH�VLQJOH�

VWDJH� SRZHU� SURFHVVLQJ�ZLWKRXW� D� GF�OLQN� ORZ�SDVV� ILOWHU�� D� XQLGLUHFWLRQDO� SXOVDWLQJ� GF�OLQN

YROWDJH�� VRIW�VZLWFKLQJ� FDSDELOLW\� ZLWK�PLQLPDO� H[WUD� FRPPXWDWLRQ� FLUFXLWU\�� VLPSOH� 3:0

FRQWURO�� DQG� KLJK� HIILFLHQF\� DQG� UHOLDELOLW\�� � 6RPH� QRQ�LVRODWHG� 466� SRZHU� FRQYHUVLRQ

H[DPSOHV�LQFOXGLQJ�WKUHH�SKDVH�EXFN�UHFWLILHU��96,�&65��DQG�PDWUL[�FRQYHUWHU�DUH�JLYHQ�

,Q�FKDSWHU����D�QHZ�VRIW�VZLWFKHG�VLQJOH�SKDVH�TXDVL�VLQJOH�VWDJH��466��EL�GLUHFWLRQDO

LQYHUWHU�UHFWLILHU��FKDUJHU��WRSRORJ\�LV�GHULYHG�EDVHG�RQ�WKH�466�SRZHU�FRQYHUVLRQ�FRQFHSW

HODERUDWHG� LQ� &KDSWHU� ��� � ,W� LV� IXQFWLRQDOO\� HTXLYDOHQW� WR� WKH� VLQJOH�VWDJH�� F\FORFRQYHUWHU�

EDVHG�WRSRORJ\��\HW�SHUIRUPDQFH�ZLVH��VXSHULRU�WR�WKH�ODWWHU���$�VLPSOH�DFWLYH�YROWDJH�FODPS

EUDQFK� LV� XVHG� WR� FODPS� WKH� RWKHUZLVH� KLJK� WUDQVLHQW� YROWDJH� RQ� WKH� FXUUHQW�IHG� DF� VLGH�

ZKLFK�LV�FDXVHG�E\�WKH�XQDYRLGDEOH�OHDNDJH�LQGXFWDQFH�RI�WKH�WUDQVIRUPHU��DQG�DW�WKH�VDPH

WLPH�� WR� DFKLHYH�=96� IRU� WKH� VZLWFKHV� LQ� WKH� RXWSXW� VLGH� EULGJH�� � 6HDPOHVV� IRXU�TXDGUDQW

RSHUDWLRQ�LQ�WKH�LQYHUWHU�PRGH��DQG�UHFWLILHU�RSHUDWLRQ�ZLWK�XQLW\�SRZHU�IDFWRU�LQ�WKH�FKDUJHU

�UHFWLILHU�� PRGH� DUH� UHDOL]HG� ZLWK� WKH� SURSRVHG� XQL�SRODU� FHQWHU�DOLJQHG� 3:0� VFKHPH�

6LQJOH�VWDJH� SRZHU� FRQYHUVLRQ�� VWDQGDUG� KDOI�EULGJH� FRQQHFWLRQ� RI� GHYLFHV�� VRIW�VZLWFKLQJ
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IRU�DOO�WKH�SRZHU�GHYLFHV��ORZ�FRQGXFWLRQ�ORVV��VLPSOH�FHQWHU�DOLJQHG�3:0�FRQWURO��DQG�KLJK

UHOLDELOLW\�DQG�HIILFLHQF\�DUH�DPRQJ�LWV�VDOLHQW�IHDWXUHV���([SHULPHQWDO�UHVXOWV�RQ�D���N9$�EL�

GLUHFWLRQDO�LQYHUWHU�UHFWLILHU�SURWRW\SH�YDOLGDWH�WKH�UHOLDEOH�RSHUDWLRQ�RI�WKH�FLUFXLW�

7KH�SURSRVHG�EDVLF�466�LQYHUWHU�UHFWLILHU�WRSRORJ\�FDQ�DOVR�EH�H[WHQGHG�WR�LQFOXGH

RWKHU�VLQJOH�SKDVH�WRSRORJLHV��VXFK�DV�WKH�LQYHUWHU�UHFWLILHU�ZLWK�D�IXOO�EULGJH�SULPDU\�FLUFXLW�

DQG�WKH�WKUHH�SKDVH�EL�GLUHFWLRQDO�LQYHUWHU�UHFWLILHU���,Q�WKH�WKUHH�SKDVH�FDVH��D�466�LVRODWHG

WKUHH�SKDVH�=96�ERRVW�UHFWLILHU�FDQ�EH�HDVLO\�REWDLQHG�E\�UHSODFLQJ�WKH�GF�VLGH�VZLWFKHV�ZLWK

GLRGH�UHFWLILHUV�LQ�WKH�EL�GLUHFWLRQDO�WRSRORJ\�

7KH�FLUFXLWV�LQ�WKLV�IDPLO\�DOO�LQYROYH�WKH�LVRODWHG�ERRVW�RSHUDWLRQ�ZKHQ�WKH�SRZHU�LV

HQIRUFHG�WR�IORZ�IURP�WKH�FXUUHQW�IHG�VLGH�WR�WKH�YROWDJH�IHG�VLGH���$OWKRXJK�ZLWK�D�VLPSOH

DFWLYH�YROWDJH�FODPS�EUDQFK��WKH�WUDQVLHQW�YROWDJH�FDQ�EH�HIIHFWLYHO\�VXSSUHVVHG�WKHRUHWLFDOO\�

WKH�YROWDJH�RYHUKHDG�QHFHVVDU\�RQ�WKH�FODPS�FDSDFLWRU��DQG�WKH�WUDQVLHQW�YROWDJH�LQGXFHG�E\

WKH� SDUDVLWLF� LQGXFWDQFH� LQ� WKH� OD\RXW�PD\� OLPLW� WKHLU� DSSOLFDWLRQV� LQ� KLJK�YROWDJH� RII�OLQH

DSSOLFDWLRQV��H�J��LQ�WKH�FDVH�RI�D�����9�WKUHH�SKDVH�DF�VXSSO\�

$�QHZ�466�LVRODWHG�WKUHH�SKDVH�=9=&6�EXFN�3:0�UHFWLILHU�IRU�KLJK�SRZHU�RII�OLQH

DSSOLFDWLRQV� LV� SURSRVHG� LQ�&KDSWHU� ��� � ,W� FRQVLVWV�RI� D� WKUHH�SKDVH�EXFN�EULGJH� VZLWFKLQJ

XQGHU� ]HUR� FXUUHQW� DQG� D� SKDVH�VKLIW�FRQWUROOHG� IXOO�EULGJH� ZLWK� =9=&6�� ZKLOH� QR

LQWHUPHGLDWH�GF�OLQN�LV�LQYROYHG���,QSXW�SRZHU�DQG�GLVSODFHPHQW�IDFWRU�FRQWURO��LQSXW�FXUUHQW

VKDSLQJ�� WLJKW� RXWSXW� YROWDJH� UHJXODWLRQ�� KLJK�IUHTXHQF\� WUDQVIRUPHU� LVRODWLRQ�� DQG� VRIW�

VZLWFKLQJ�IRU�DOO�WKH�SRZHU�GHYLFHV�DUH�UHDOL]HG�LQ�D�XQLILHG�VLQJOH�VWDJH���%HFDXVH�RI�=9=&6

RSHUDWLRQ��LW�FDQ�ZRUN�DW�KLJK�VZLWFKLQJ�IUHTXHQF\�ZKLOH�PDLQWDLQLQJ�UHOLDEOH�RSHUDWLRQ�DQG

DFKLHYLQJ�KLJKHU�HIILFLHQF\�WKDQ�WKDW�ZLWK�VWDQGDUG�WZR�VWDJH�DSSURDFKHV�
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7KH� JHQHUDO� WRSRORJLFDO� FRQFHSW� RI� =9=&6� IXOO�EULGJH� GF�GF� FRQYHUWHUV� LV� DOVR

LQWURGXFHG��DQG�SRVVLEOH�LPSOHPHQWDWLRQV�VXPPDUL]HG���7KH�FRQFHSW�LV�WKHQ�H[WHQGHG�WR�WKH

FDVH�RI�466�LVRODWHG�WKUHH�SKDVH�EXFN�3:0�UHFWLILHU�WR�REWDLQ�D�IDPLO\�RI�LVRODWHG�=9=&6

EXFN� UHFWLILHUV�� � 7KH� FLUFXLWV� LQ� WKH� IDPLO\� DOO� IHDWXUH� D� SXOVDWLQJ� GF�OLQN�� K\EULG� =9=&6

RSHUDWLRQ��JOREDO�VRIW�VZLWFKLQJ�FDSDELOLW\��DQG�UHODWLYHO\�VLPSOH�LPSOHPHQWDWLRQ���6LPXODWLRQ

UHVXOWV�YDOLGDWH�WKH�SULQFLSOHV�RI�RSHUDWLRQ�RI�WKHVH�FLUFXLW�WRSRORJLHV�

7KH�FRQFHSW�RI�FKDUJH�FRQWURO� �RU� LQVWDQWDQHRXV�DYHUDJH�FXUUHQW� FRQWURO��RI� WKUHH�

SKDVH� EXFN� 3:0� UHFWLILHUV� LV� LQWURGXFHG� LQ� &KDSWHU� ��� � ,W� FRQWUROV� SUHFLVHO\� WKH� DYHUDJH

LQSXW�SKDVH�FXUUHQWV�WR�WUDFN�WKH�LQSXW�SKDVH�YROWDJHV�E\�VHQVLQJ�DQG�LQWHJUDWLQJ�RQO\�WKH�GF

UDLO� FXUUHQW�� UHDOL]HV� VL[�VWHS� 3:0�� DQG� IHDWXUHV� VLPSOH� LPSOHPHQWDWLRQ�� IDVW� G\QDPLF

UHVSRQVH�� H[FHOOHQW� QRLVH� LPPXQLW\�� DQG� LV� HDV\� WR� UHDOL]H� ZLWK� DQDORJ� FLUFXLWU\� RU� WR

LQWHJUDWH�� � 2QH� SDUWLFXODU� PHULW� RI� WKH� VFKHPH� LV� LWV� FDSDELOLW\� WR� FRUUHFW� DQ\� GXW\�F\FOH

GLVWRUWLRQ� LQFXUUHG� RQ� RQO\� RQH� RI� WKH� WZR� GXW\�F\FOHV� ZKLFK� RIWHQ� KDSSHQV� LQ� WKH� VRIW�

VZLWFKHG�EXFN�UHFWLILHU� WRSRORJLHV�EHFDXVH�RI� WKH� LQWHUYHQWLRQ�RI� WKH�VRIW�VZLWFKLQJ�DFWLRQ�

$QRWKHU�PHULW�ZLWK�WKLV�VFKHPH�ZKLFK�LV�SUDFWLFDOO\�LPSRUWDQW�LV�WKH�VPRRWK�WUDQVLWLRQ�RI�WKH

LQSXW� FXUUHQWV� EHWZHHQ� WKH� ��R� VHFWRU� ERXQGDULHV� EHFDXVH� WKH� FKDUJH� FRQWUROOHU� LV� DOZD\V

UHVHW� LQ� HYHU\� VZLWFKLQJ� F\FOH�� � 7KH� FRQFHSW�� LPSOHPHQWDWLRQ�� DQG� GHVLJQ� JXLGHOLQHV� DUH

DGGUHVVHG�� � 6LPXODWLRQ� DQG� SUHOLPLQDU\� H[SHULPHQWDO� UHVXOWV� VKRZ� WKDW� VPRRWK� RSHUDWLRQV

DQG� KLJK� TXDOLW\� VLQXVRLGDO� LQSXW� FXUUHQWV� LQ� WKH� IXOO� OLQH� F\FOH� FDQ� EH� DFKLHYHG�� � 7KH

SURSRVHG�FRQWURO�VFKHPH�FDQ�EH�HDVLO\�H[WHQGHG�WR�UHDOL]H�GLIIHUHQW�3:0�SDWWHUQV��DQG�WR

FRQWURO�YDULRXV�WKUHH�SKDVH�EXFN�UHFWLILHU�EDVHG�V\VWHPV�

)XWXUH�ZRUN�FDQ�EH�GLUHFWHG�WR�WKH�H[SORUDWLRQ�RI�WKH�SHUIRUPDQFH�OLPLWDWLRQ�RI�WKH

466� LVRODWHG�=9=&6� UHFWLILHUV�SURSRVHG� LQ�&KDSWHU� ��XQGHU�GLVWRUWHG� DQG�RU�XQEDODQFHG

OLQH�FRQGLWLRQV�� �7KH�H[SHULPHQWDO�YHULILFDWLRQ�RI�WKH�FKDUJH�FRQWURO�DSSOLHG�WR�WKH�FDVH�RI
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466�LVRODWHG�=9=&6�EXFN�UHFWLILHUV� LV�RI�SUDFWLFDO� LPSRUWDQFH��DQG�GHVHUYHV�IXUWKHU�ZRUNV

LQ�WKDW�GLUHFWLRQ�


