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7KH� LQWHUHVW� LQ�PDJQHWLF� WKLQ� ILOPV� KDV� LQFUHDVHG� UDSLGO\�GXH� WR� WKH� GLVFRYHU\� RI� WKH� JLDQW�PDJQHWRUHVLVWDQFH��*05��HIIHFW�H[KLELWHG�E\�PDJQHWLF�PXOWLOD\HU�VWUXFWXUHV������VSLQ�YDOYHV�DQG�JUDQXODU�DOOR\V�IRU�ERWK�PDJQHWLF�DQG�QRQ�PDJQHWLF� PHWDOV�� 0XFK� RI� WKH� SXEOLVKHG� ZRUN� RQ�PDJQHWLF�WKLQ�ILOPV�KDV�UHSRUWHG�WKH�SURSHUWLHV�RI�PDJQHWLF�OD\HUV� JURZQ� E\� SK\VLFDO� GHSRVLWLRQ� WHFKQLTXHV� VXFK� DV�VSXWWHULQJ�� PROHFXODU� EHDP� HSLWD[\ �0%(�� DQGHYDSRUDWLRQ�� 7KH� DOWHUQDWLYH� WHFKQLTXH� RI� &KHPLFDO�9DSRXU�'HSRVLWLRQ��&9'��KDV�WKH�DELOLW\�WR�FRDW�VXEVWUDWH�WRSRJUDSKLHV� XQLIRUPO\� ZLWK� ZHOO�FRQWUROOHG� WKLQ� OD\HUV�ZLWKRXW� UDGLDWLRQ� GDPDJH� DQG� LW� PD\� DOORZ� VHOHFWLYH�GHSRVLWLRQ���
,Q� WKLV� ZRUN� DQ� LQYHVWLJDWLRQ� LQWR� WKH� XVH� RI� &9'� DV� D�PHDQV� RI� GHSRVLWLQJ� WKLQ� PDJQHWLF� OD\HUV� RI� FREDOW� ZDV�FRQGXFWHG�� $� OLTXLG�� FREDOW� WUL�FDUERQ\O� QLWURV\O��&R�&2��12�� ZDV� XVHG�� 'HSRVLWLRQV� RQ� R[LGLVHG� VLOLFRQ�ZDIHUV� ZHUH� WKHQ� DQDO\VHG� FKHPLFDOO\�� HOHFWULFDOO\� DQG�PDJQHWLFDOO\� WR� SURYLGH� NH\� SURFHVV� SDUDPHWHUV� DQG� DQ�XQGHUVWDQGLQJ�RI�WKH�JURZWK�NLQHWLFV�
$�9DULDQ� ORZ�SUHVVXUH�&9'�UHDFWRU�ZDV�UH�GHYHORSHG�WR�FUHDWH� D� ORDG�ORFNHG�� VLQJOH� ���PP� VXEVWUDWH� SURFHVV�FKDPEHU� XVLQJ� D� UDGLDQWO\� KHDWHG� JUDSKLWH� VXVFHSWRU�� $�WKHUPRFRXSOH�HPEHGGHG�LQ�WKH�JUDSKLWH�VXVFHSWRU�SURYLGHV�WHPSHUDWXUH� IHHGEDFN��7KH�SUHFXUVRU� LV�PDLQWDLQHG�DW���&�LQ� D� FKLOOHG� VWDLQOHVV� VWHHO� YHVVHO� XVLQJ� WKHUPRHOHFWULF�FRROHUV��7KLV�SURYLGHV�D�YDSRXU�SUHVVXUH�RI��� WRUU�DV�LQSXW�WR�WKH�K\GURJHQ�FDOLEUDWHG��� VFFP�0)&�GHOLYHU\�V\VWHP��1LWURJHQ� DQG� K\GURJHQ� JDV� FDQ� DOVR� EH� VXSSOLHG� WR� WKH�SURFHVV� FKDPEHU� XQGHU� 0)&� FRQWURO�� 'XULQJ� GHSRVLWLRQ�WKH�SUHFXUVRU�JDV�OLQHV�DUH�KHDWHG�WR����&�DQG�WKH�SURFHVV�FKDPEHU� ZDOOV� DUH� DOORZHG� WR� KHDW� XS� WR� DYRLG�FRQGHQVDWLRQ RI�WKH�SUHFXUVRU��2QO\�WKH�H[WHUQDO�WXQJVWHQ�KDORJHQ� ODPS� KRXVLQJ� DQG� WRS�SODWH� DUH� ZDWHU�FRROHG��6\VWHP� EDVH� SUHVVXUH� ZDV� ���� WRUU� XVLQJ� URRWHV�URWDU\�SXPSLQJ�
7KH GHVLUHG� GHSRVLWLRQ� FKHPLVWU\ XWLOLVHV� WKH� LUUHYHUVLEOH�UHDFWLRQ�
&R��&2���12���n � o &R���p �����&2���n ����12���n � >�@
DQG� LQLWLDO� UHDFWLRQ� SDUDPHWHUV� LQYHVWLJDWHG� ZHUH�� VHW�WHPSHUDWXUH� UDQJH� ���� WR� ����&�� GHSRVLWLRQ� SUHVVXUH���� WRUU�� SUHFXUVRU� IORZ� UDWH� �� WR� �� VFFP� DQG� K\GURJHQ�GLOXWHQW� IORZ� UDWH� ��� VFFP� WR� � VOP�� +\GURJHQ� SOD\V� D�VLJQLILFDQW� UROH� LQ� WKH� GHFRPSRVLWLRQ� RI� PHWDO� FDUERQ\OV�DQG� DVVLVWV� LQ� WKH� UHPRYDO� RI� � UHDFWLRQ� E\�SURGXFWV�� 7KH�GHSRVLWLRQ� UDWHV� YHUVXV� SURFHVV� WHPSHUDWXUHV� RI� ���� WR�����&�DW���VOP�K\GURJHQ����VFFP�SUHFXUVRU� �DV�PHDVXUHG�E\� K\GURJHQ� 0)&�� DQG� ���� WRUU� SUHVVXUH� DUH� JLYHQ� LQ�ILJXUH����$V�WKH�GHSRVLWLRQ�WHPSHUDWXUH�LQFUHDVHV�LW�FDQ�EH�VHHQ�WKDW�WKH�GHSRVLWLRQ�UDWH�GHFUHDVHV��'HSRVLWLRQV�RI�SXUH��FRQILUPHG� E\� ;5'�� ORZ� UHVLVWLYLW\� FREDOW� OD\HUV� ZHUH�DFKLHYHG�DW�VHW�WHPSHUDWXUHV�DERYH�����&�ZLWK�GHSRVLWLRQUDWHV� YDU\LQJ� OLQHDUO\� ZLWK� SUHFXUVRU� IORZ� IURP� ��� WR�

��� b�PLQ�� $W� KLJKHU� VXEVWUDWH� WHPSHUDWXUHV� WKH� &9'�FKDPEHU� ILWWLQJV�ZLOO� EHFRPH� KRWWHU�� OHDGLQJ� WR� LQFUHDVHG�UHDFWLRQ�EHWZHHQ�WKH�FREDOW�SUHFXUVRU�DQG�WKH�IL[WXUH��7KLV�FRXOG� UHVXOW� LQ� WKH� VWDUYDWLRQ� RI� &R� SUHFXUVRU� DW� WKH�VXEVWUDWH�VXUIDFH��$W�����&�WKH�WKLFNQHVV�RI�ILOP�FRXOG�EH�GXH�� LQ� SDUW�� WR� D� KLJKHU� SHUFHQWDJH� RI� LPSXULWLHV� LQ� WKH�OD\HU��5HGXFHG�GHSRVLWLRQ�UDWH�ZLWK�LQFUHDVLQJ�WHPSHUDWXUH�ZDV�DOVR�IRXQG�E\�/DQH�����IRU�$3&9'�DQG�,YDQRYD�����LQ�/3&9'��$)0�UHVXOWV�IRU�����&�OD\HUV�LQGLFDWHG�DQ�506�URXJKQHVV�RI�DSSUR[LPDWHO\����QP�IRU������b RI�FREDOW�

���
����
����
��

��� ��� ��� ��� ��� ���7HPSHUDWXUH���&�
'HSR

VLWLRQ
�UDWH��

c�PLQ
�

)LJXUH�����'HSRVLWLRQ�UDWH�YV��7HPSHUDWXUH
7KH�PDJQHWLF�SURSHUWLHV�RI�WKH�ILOPV�ZHUH�PHDVXUHG�E\�D�YLEUDWLQJ�VDPSOH�PDJQHWRPHWHU��960���7KH�ZDIHUV�ZHUH�PHDVXUHG�LQ����N2H�PDJQHWLF�ILHOGV�DW�URRP�WHPSHUDWXUH�DQG�WKH�VDWXUDWLRQ�RI�PDJQHWLVDWLRQ��0V��YDOXHV�DUH�VKRZQ�LQ�ILJXUH���IRU�OD\HUV�GHSRVLWHG�ZLWK���VOP�K\GURJHQ�������VFFP�SUHFXUVRU�IORZ�DQG�����WRUU�SUHVVXUH�DW�����&��7KLV�VKRZV�WKDW�WKH�WKLFNHU�WKH�ILOP�LV��WKH�KLJKHU�WKH�VDWXUDWLRQ�RI� PDJQHWLVDWLRQ�� 7KH� PDJQHWLVDWLRQ� RI� RXU� VDPSOHV� LV�OHVV� WKDQ� WKDW� RI� EXON� &R�� ZKLFK� PD\� EH� GXH� WR� WKH�LPSXULWLHV�RU�WR�VPDOOHU�FREDOW�JUDLQ�VL]HV��*DQJRSDGK\D\����� UHSRUWHG� WKDW� WKH� PDJQHWLVDWLRQ� LQFUHDVHV� ZLWK� JUDLQ�VL]H��7KH�GHFUHDVH�LQ�PDJQHWLVDWLRQ�ZLWK�GHFUHDVLQJ�JUDLQ�VL]H� LV� GXH� WR� WKH� LQFUHDVHG� YROXPH� IUDFWLRQ� RI� R[LGH� LQ�VPDOOHU�JUDLQV��$�EHVW�VDWXUDWLRQ�RI�PDJQHWLVDWLRQ�RI�����HPX�FF�ZDV�REWDLQHG�DW�����&�ZLWK�D�ORZHVW�UHVLVWLYLW\�RI��� ���FP��
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)LJXUH�����0DJQHWLVDWLRQ�YV��7KLFNQHVV
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