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VFUDWFKHV��7KH�SURSRVHG�DSSURDFK�LV�EDVHG�RQ�WKH�DQLVRWURS\�RI�WKH�PHFKDQLFDO�SURSHUWLHV
RI� WKH� FU\VWDO� VDPSOH�� ,W� LV� GHWHUPLQHG� WKDW� WKH� FRQILJXUDWLRQ� RI� WKH�SLOH�XS� RI�PDWHULDO
ZKLFK�H[WUXGHG�RQ�WKH�JUDLQ�VXUIDFH�DV�D�UHVXOW�RI�WKH�DSSO\LQJ�WKH�VFUDWFKHV�GHSHQGV�RQ
WKH�FU\VWDOORJUDSKLF�RULHQWDWLRQ�RI� WKH�JUDLQ��2SWLFDO�PLFURVFRSH� LPDJH�RI�WKH�FRQILJXUD�
WLRQ�RI�WKH�SLOH�XS�LQ�WKH�DUHD�RI�VFUDWFK�XQGHU�REOLTXH�LOOXPLQDWLRQ�RI�WKH�VDPSOH�VXUIDFH
FRQVLGHUDEO\� FKDQJHV� XQGHU� FURVVLQJ� RI� WKH� JUDLQ� ERXQGDU\�� 7KHVH� FKDQJHV� DOORZ� FOHDUO\
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���,QWURGXFWLRQ�
7KH� VFOHURPHWU\� LV� D�ZHOO�NQRZQ�PHWKRG

IRU� GHWHUPLQLQJ� RI� WKH� PHFKDQLFDO� SURSHU�
WLHV�RI�PDWHULDOV��VXFK�DV�PDWHULDO�KDUGQHVV
>����@�� ,Q� WKLV� PHWKRG� WKH� LQGHQWHU� DIWHU
SHQHWUDWLRQ� LQ� WKH� VDPSOH�� LV� VKLIWHG� DORQJ
WKH� VDPSOH�V� VXUIDFH�� 7KLV� IRUPV� D� VFUDWFK
�JURRYH�� LQ� VXFK� D� ZD\� WKDW� WKH� PDWHULDO
XQGHU� LQGHQWDWLRQ� ]RQH� UHSURGXFHV� WKH
VKDSH� RI� WKH� LQGHQWHU�ZLWK�S\UDPLG�JHRPH�
WU\�� 2WKHU� SDUW� RI� PDWHULDO� LV� H[WUXGHG� RQ
WKH� VXUIDFH� RI� WKH� VDPSOH� WRZDUG� WKH� HGJH
RI�WKH�JURRYH��7KH�KDUGQHVV�RI�WKH�PDWHULDO

FDQ� EH� GHWHUPLQHG� E\� PHDVXULQJ� RI� WKH
JURRYH�V�ZLGWK��

7KH� DQLVRWURS\� RI� PHFKDQLFDO� SURSHUWLHV
LQ�WKH�VXUIDFH�RI�PDWHULDO�FDQ�EH�DOVR�VWXG�
LHG� ZLWK� WKH� VFOHURPHWU\� PHWKRG�� )RU� WKLV
SXUSRVH� VFUDWFKHV� DUH� DSSOLHG� LQ� GLIIHUHQW
GLUHFWLRQV�� )RU� H[DPSOH�� WKH� PHWKRG� RI
VFOHURPHWU\� ZLWK� WKH� XVH� RI� 9LFNHUV� GLD�
PRQG�S\UDPLG�LQGHQWHU�ZLWK�WKH�DSH[�DQJOH
RI������ZDV�XWLOL]HG�LQ�>�@�GXULQJ�WKH�LQYHV�
WLJDWLRQ� RI� WKH�PHFKDQLFDO� KDUGQHVV� RI�&��IXOOHULWH�VLQJOH�FU\VWDO��,W�ZDV�VKRZQ�H[SHUL�
PHQWDOO\� WKDW� ZLGWK� RI� WKH� JURRYH� GHSHQGV
RQ�WKH�FU\VWDOORJUDSKLF�SODQH�DQG�WKH�GLUHF�
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WLRQ�RI�VFUDWFKLQJ��7KXV��LI�VFUDWFK�LV�PDGH
RQ� WKH� VXUIDFH� RI� SRO\FU\VWDO�� WKH�ZLGWK� RI
WKH� VFUDWFK� VKRXOG� FKDQJH� LQ� WKH� DUHDV� RI
WKH�LQWHUVHFWLRQV�ZLWK�WKH�JUDLQ�ERXQGDULHV�
7KLV� HIIHFW� FRXOG� SURYLGH� D� UHOLDEOH�PHFKD�
QLVP�WR�IRXQG�RXW�WKH�ORFDWLRQ�RI�WKH�JUDLQ
ERXQGDULHV�

���([SHULPHQWDO�SURFHGXUHV�
7KH�DOXPLQXP�DQG�FRSSHU�SRO\FU\VWDOOLQH

VDPSOHV� ZHUH� XVHG� LQ� WKLV� VWXG\�� )LJ���
VKRZV� WKH� RSWLFDO� PLFURVFRSH� LPDJH� RI� WKH
VXUIDFH� RI� WKH� SROLVKHG� DOXPLQXP� ELFU\VWDO
LQ� WKH�DUHD�RI� WKH� LQWHUVHFWLRQ�RI� WKH�JUDLQ
ERXQGDULHV� ZLWK� VXUIDFH� JURRYHV�� 7KH
JURRYHV� DUH� IRUPHG� E\� VFUDWFKLQJ� RI� WKH
VXUIDFH� RI� WKH� ELFU\VWDO� XVLQJ� 9LFNHUV� GLD�
PRQG� S\UDPLG� RI� WKH� 307��� GHYLFH�ZLWK� D
ORDG� RI� 3� ���� J�� $� GLVWDQFH� EHWZHHQ� WKH
VFUDWFKHV� ZDV� ���� PP�� $OO� VFUDWFKHV� LQWHU�
VHFW� WKH� JUDLQ� ERXQGDU\�� )LJ���� VKRZV� WKH
RSWLFDO� PLFURVFRSH� LPDJH� RI� WKH� VDPH� VXU�
IDFH�DUHD�RQ� WKH�UHYHUVH� VLGH�RI� WKH�VDPSOH
DIWHU� UHYHDOLQJ� RI� JUDLQ� ERXQGDU\� XVLQJ� D
.HOOHU� HWFKDQW� >�@�� ,Q� WKH� LQWHUVHFWLRQV� RI
VFUDWFK� ZLWK� WKH� JUDLQ� ERXQGDULHV�� WKH
ZLGWK� RI� WKH� JURRYHV� FKDQJHV� �)LJ������ EXW
WKLV� DOWHUDWLRQ� LV� LQVLJQLILFDQW� DQG� FDQ� QRW
EH� XVHG� DV� D� UHOLDEOH� FULWHULRQ� IRU� GHWHUPL�
QDWLRQ�RI�WKH�ORFDWLRQ�RI�WKH�JUDLQ�ERXQGDU\
�)LJ������

7KH�FRQILJXUDWLRQ�RI�WKH��SLOH�XS��LQ�WKH
DUHD� RI� WKH� JURRYHV� ZKLFK� DULVHV� IURP
VFUDWFKLQJ�ZDV�H[DPLQHG�XVLQJ�D�0LFKHOVRQ�
/LQQLN� LQWHUIHURPHWHU� DQG� RSWLFDO� PLFUR�
VFRSH�� 7KLV� FRQILJXUDWLRQ� RI� WKH� �SLOH�XS�
FDQ�EH�VFKHPDWLFDOO\�UHSUHVHQWHG��)LJ�����DV
D�FRQILJXUDWLRQ�RI�WKH�JURRYH� �$��ZKLFK�UH�

SURGXFHV� WKH� VKDSH� RI� WKH� LQGHQWHU� �S\UD�
PLG�� DQG� WKH� FRQILJXUDWLRQ� RI� WKH�PDWHULDO
�%�� H[WUXGHG� RQ� WKH� VDPSOH� VXUIDFH� DW� WKH
HGJH�RI�WKH�JURRYH�

���5HVXOWV�DQG�GLVFXVVLRQ�
([SHULPHQWDO� LQYHVWLJDWLRQV� RI� WKH� SUH�

VHQW� ZRUN� VKRZ� WKDW� WKH� FRQILJXUDWLRQ� RI
WKH� �SLOH�XS�� IRUPHG� RQ� PDWHULDO� H[WUXGHG
RQ� WKH� JUDLQ� VXUIDFH�� DV� ZHOO� DV� GHSWK� DQG
ZLGWK� RI� WKH� JURRYH� GHSHQG� RQ� WKH� FU\VWDO�
ORJUDSKLF� RULHQWDWLRQ�RI� WKH� SODQH� RI� VFUDWFK
DSSOLHG� DQG� RQ� WKH� GLUHFWLRQ� RI� WKH� VFUDWFK�
LQJ��7KLV�GHSHQGHQFH�FDQ�EH�XVHG�WR�VWXG\�WKH
PHFKDQLFDO�FKDUDFWHULVWLFV�DQG��DV�LW�LV�VKRZQ
EHORZ��WR�GHWHUPLQH�WKH�ORFDWLRQ�RI�WKH�JUDLQ
ERXQGDU\�LQ�SRO\FU\VWDOOLQH�VDPSOH��

7KH� JURRYH� LPDJH� XQGHU� WKH� QRUPDO
�VWDQGDUG� IRU� 307��� GHYLFH�� LQFLGHQFH� RI
OLJKW�RQ�WKH�VDPSOH�VXUIDFH�LV�VFKHPDWLFDOO\
SUHVHQWHG� LQ� )LJ����� ,W� UHSUHVHQWV� D� ZKLWH
VWULSH� LQ� WKH� FHQWUDO� SDUW� RI� WKH� JURRYH
LPDJH�� ,W� RFFXUV� DV� D� UHVXOW� RI� WKH� OLJKW

)LJ�����6FKHPH�RI�WKH�LPDJH�JURRYH�IRUPDWLRQ
LQ� WKH� ILHOG� RI� YLHZ� RI� RSWLFDO� PLFURVFRSH
XQGHU� LOOXPLQDWLRQ� E\� OLJKW� EHDP� GLUHFWHG
SHUSHQGLFXODUO\� WR� WKH� VDPSOH� VXUIDFH�� D�
VFKHPH�RI�WKH�FRQILJXUDWLRQ�RI�SLOH�XS�LQ�WKH
DUHD�RI�JURRYH��E��DQ�LPDJH�RI�WKH�JURRYH�

)LJ����� 2SWLFDO�PLFURVFRSH� LPDJH� RI� WKH� VXU�
IDFH� RI� ELFU\VWDO� DOXPLQXP� REWDLQHG� XQGHU
LOOXPLQDWLRQ� E\� OLJKW� EHDP� GLUHFWHG� SHUSHQ�
GLFXODUO\� WR� WKH� VXUIDFH� DIWHU� VFUDWFKLQJ� WKH
SROLVKHG�VDPSOH�VXUIDFH��VFUDWFKHV�LQWHUVHFW�WKH
JUDLQ� ERXQGDULHV���7KH� LPDJH�ZDV� REWDLQHG�E\
PHDQV� RI� D� 307��� GHYLFH� XVLQJ� 9LFNHUV� GLD�
PRQG�S\UDPLG�ZLWK�D�ORDG�RI�3� ����J�

)LJ����� 2SWLFDO�PLFURVFRSH� LPDJH� RI� WKH� VXU�
IDFH� RI� ELFU\VWDO� DOXPLQXP� DIWHU� WKH� FKHPLFDO
HWFKLQJ�RI�WKH�UHYHUVH�VLGH�RI�WKH�VDPSOH�ZLWK
WKH�SXUSRVH�RI�WKH�JUDLQ�ERXQGDULHV�GHWHFWLRQ�

(�(�%DGL\DQ�HW�DO����1HZ�DSSURDFK�WR�JUDLQ�ERXQGDULHV����

)XQFWLRQDO�PDWHULDOV������������� ���



UHIOHFWLRQ� IURP� LQGHQWDWLRQ� LPSUHVVLRQ�SUR�
GXFHG� E\� WKH� WRS� RI� WKH� IRXU�VLGHG�9LFNHUV
S\UDPLG�� EHFDXVH� IRXU� IDFHV� FDQ� QRW� EH� UH�
GXFHG� WR� WKH� SRLQW� >�@�� 7KLV� FUQWUDO� SDUW
FRUUHVSRQGLQJ� WR� WKH� SUHVVHG�LQ� VHFWLRQ� LV
DOPRVW�SDUDOOHO�WR�WKH�VXUIDFH�RI�WKH�VDPSOH�
$OVR��EODFN�VWULSHV�ORFDWHG�OHIW�DQG�ULJKW�WR
WKH�]RQH�RI�WKH�ZKLWH�VWULSH�FDQ�EH�REVHUYHG
GXH� WR� WKH� UD\V� UHIOHFWHG� IURP� WKH� JURRYH
DUHD� ZKLFK� UHSURGXFHV� WKH� VKDSH� RI� WKH
S\UDPLG� LQGHQWHU� DQG� LW� GLG� QRW� DSSHDU� LQ
WKH� REMHFWLYH� RI� RSWLFDO� PLFURVFRSH�� 7KH
ZKLWH�VWULSHV�ORFDWHG�RQ�OHIW�DQG�ULJKW�VLGHV
RI�WKH�DUHD�RI�WKH�EODFN�VWULSH�DUH�IRUPHG�DV
D� UHVXOW� RI� WKH� OLJKW� UHIOHFWLRQ� IURP� WKH
VDPSOH�VXUIDFH�ZLWKRXW�VFUDWFKHV�

$GGLWLRQDO�REOLTXH�OLJKW�EHDP�GLUHFWHG�DW
D�VPDOO�DQJOH�WRZDUGV�WKH�VDPSOH�VXUIDFH�RQ
WKH�DUHD�RI�WKH�JURRYH�FDQ�SURYLGH�WKH�OLJKW
UHIOHFWLRQ� RI� WKH� VDPSOH� PDWHULDO� H[WUXGHG
RQ� WKH� VXUIDFH� �)LJ������ 7KH� FRUUHVSRQGLQJ
JURRYH� LPDJH� LV� VFKHPDWLFDOO\� SUHVHQWHG� LQ
)LJ����� :KLWH� VWULS� VKRXOG� DSSHDU� DW� WKH
HGJH� RI� WKH� RQH� RI� EODFN� VWULSHV� WKDW� LV
FORVHU�WR�WKH�VRXUFH�RI�WKH�REOLTXH�OLJKW��7KH
ZKLWH� VWULSH� DULVHV� DV� D� UHVXOW� RI� OLJKW� UH�
IOHFWLRQ�IURP�WKH�SDUW�RI�WKH�PDWHULDO�ZKLFK
LV� H[WUXGHG� RQ� WKH� VDPSOH� VXUIDFH� LQ� WKH
SURFHVV� RI� VFUDWFKLQJ�� ,W� LV� VKRZQ� H[SHUL�
PHQWDOO\� WKDW� WKH� DGGLWLRQDO� VRXUFH� RI� LOOX�
PLQDWLRQ� PXVW� GLIIHU� IURP� WKH� SULPDU\
VRXUFH� RI� LOOXPLQDWLRQ� E\� LWV� LQWHQVLW\� RU
W\SH��6XEVHTXHQWO\��WKH�LPDJH�RI�WKLV�ZKLWH
VWULS�GRHV�QRW�PHUJH�ZLWK�WKH� LPDJH�RI�WKH
SROLVKHG�VXUIDFH�ZLWKRXW�VFUDWFKLQJ�

7KH� LQWHQVLW\�RI�WKH� OLJKW�UHIOHFWHG�IURP
WKH�PDWHULDO�H[WUXGHG�RQ�WKH�VDPSOH�VXUIDFH
LV� GHSHQGHG� RQ� WKH� FRQILJXUDWLRQ� RI� WKH
�SLOH�XS�� RI� WKLV� PDWHULDO� DQG� LWV� RULHQWD�
WLRQ� ZLWK� UHVSHFW� WR� WKH� DGGLWLRQDO� REOLTXH
OLJKW� EHDP��7KH�JURRYHV� DUH� IRUPHG�GXH� WR
SODVWLF� GHIRUPDWLRQ� ZKLFK� LV� DQLVRWURSLF�
7KXV�� WKH� FRQILJXUDWLRQ� RI� WKH� �SLOH�XS�� LV
GHWHUPLQHG� E\� WKH� FU\VWDOORJUDSKLF� RULHQWD�
WLRQ� RI� WKH� VFUDWFK�V� SODQH� DV� ZHOO� DV� WKH
GLUHFWLRQ� RI� WKH� VFUDWFKLQJ�� 7KH� �SLOH�XS�
FRQILJXUDWLRQ� DOWHUV� LQ� WKH� SODFHV� RI� WKH
VFUDWFK� LQWHUVHFWLRQ� ZLWK� JUDLQ� ERXQGDULHV�
,W�PD\�EH�SRVVLEOH�WR�GHWHUPLQH�WKH�ORFDWLRQ
RI� WKH� JUDLQ� ERXQGDULHV� E\� YLVXDOL]DWLRQ� RI
WKH�HIIHFW�RI�DQLVRWURS\�RI�PHFKDQLFDO�SURS�
HUWLHV�� ,QGHHG�� WKH� LQWHQVLW\� RI� OLJKW� UH�
IOHFWHG� IURP� WKH� �SLOH�XS��PXVW� GHSHQG� RQ
WKH� FU\VWDOORJUDSKLF� RULHQWDWLRQ� RI� WKH
VFUDWFK� SODQH� DQG� WKH� GLUHFWLRQ� RI� WKH
VFUDWFKLQJ��DQG�VKRXOG�FKDQJH�LQ�WKH�SODFHV
ZKHUH� WKH� VFUDWFK� LQWHUVHFWV� WKH� JUDLQ
ERXQGDULHV��

([SHULPHQWDO� FRQILUPDWLRQ� RI� WKH� SRVVL�
ELOLW\� RI� WKLV� HIIHFW� XVLQJ� LV� VKRZQ� LQ
)LJ�����7KH�ILJXUH�SUHVHQWV�WKH�LPDJH�RI�WKH
VDPH�JURRYHV�DV�LQ�)LJ�����EXW�REWDLQHG�ZLWK
KHOS� RI� DGGLWLRQDO� REOLTXH� LOOXPLQDWLRQ� RI
WKH�VDPSOH�VXUIDFH�DW�WKH�DQJOH�RI�|������,W
FDQ�EH�VHHQ�WKDW�WKH�ZKLWH�VWULS�HPHUJHV�LQ
RQH� RI� WKH� JUDLQV� RQ� WKH� HGJH� RI� WKH� EODFN
VWULS� ZKLFK� LV� WKH� FORVHVW� WR� WKH� DGGLWLRQDO
VRXUFH� RI� REOLTXH� OLJKW�� 7KLV� ZKLWH� VWULSH
SUDFWLFDOO\�GLVDSSHDUV� DW� WUDQVLWLRQ� WR�DGMD�
FHQW�JUDLQ��)LJ����DQG�)LJ����VKRZ�WKH�HIIHFW
RI�WKH�JUDLQ�ERXQGDULHV�DQG�WZLQ�ERXQGDULHV

)LJ�����6FKHPH�RI�WKH�LPDJH�JURRYH�IRUPDWLRQ
LQ� WKH� ILHOG� RI� YLHZ� RI� RSWLFDO� PLFURVFRSH
XQGHU� LOOXPLQDWLRQ� E\� OLJKW� EHDP� GLUHFWHG
SHUSHQGLFXODUO\�WR�WKH�VDPSOH�VXUIDFH�DQG�WKH
DGGLWLRQDO� REOLTXH� LOOXPLQDWLRQ� �IURP� WKH
ULJKW�� RI� WKH� VDPSOH� VXUIDFH� DW� WKH� DQJOH� RI
|����� WR� WKH� VXUIDFH� DQG� SHUSHQGLFXODUO\� WR
WKH� GLUHFWLRQ� RI� WKH� VFUDWFKHV�� D�� VFKHPH� RI
WKH� FRQILJXUDWLRQ� RI� SLOH�XS� LQ� WKH� DUHD� RI
JURRYH��E��DQ�LPDJH�RI�WKH�JURRYH�

)LJ����� 2SWLFDO�PLFURVFRSH� LPDJH� RI� WKH� VXU�
IDFH� RI� ELFU\VWDO� DOXPLQXP� �WKH� VDPH� IUDJ�
PHQW�RI�WKH�VXUIDFH�RI�ELFU\VWDO�DOXPLQXP�DV
VKRZQ�RQ�WKH�)LJ�����REWDLQHG�XQGHU�LOOXPLQD�
WLRQ� E\� WKH� OLJKW� EHDP� GLUHFWHG� SHUSHQGLFX�
ODUO\�WR�WKH�VXUIDFH�DQG�WKH�DGGLWLRQDO�REOLTXH
LOOXPLQDWLRQ� �IURP� WKH� ULJKW�� RI� WKH� VDPSOH
VXUIDFH� DW� WKH� DQJOH� RI� |����� WR� WKH� VXUIDFH
DQG� SHUSHQGLFXODUO\� WR� WKH� GLUHFWLRQ� RI� WKH
VFUDWFKHV�
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GHWHFWLRQ� LQ� WKH� SRO\FU\VWDOOLQH� DOXPLQXP
DQG� FRSSHU� DIWHU� DSSO\LQJ� VFUDWFKHV� RQ� D
SROLVKHG� VXUIDFH� XVLQJ� WKH� PHWKRG� RI
VFOHURPHWU\� DQG� XQGHU� LOOXPLQDWLRQ� RI� WKH
VDPSOH�VXUIDFH�E\�WKH�OLJKW�EHDP�GLUHFWHG�LQ
D�VPDOO�DQJOH�WR�WKH�VXUIDFH�DQG�QRUPDOO\�WR
WKH�GLUHFWLRQ�RI�WKH�VFUDWFKHV�DSSOLHG��

���&RQFOXVLRQV
,Q�WKH�VWXG\�LW�ZDV�H[SHULPHQWDOO\�GHYHO�

RSHG�WKH�QHZ�DSSURDFK�WR�WKH�JUDLQ�ERXQGD�
ULHV� DQG� WZLQ� ERXQGDULHV� GHWHFWLRQ� LQ� WKH
DOXPLQXP� DQG� FRSSHU� SRO\FU\VWDOOLQH� VDP�
SOHV�XVLQJ�VFUDWFKLQJ�WKHLU�SROLVKHG�VXUIDFHV
DQG� LOOXPLQDWLRQ� RI� WKH� VDPSOHV� VXUIDFH� E\

WKH� OLJKW� EHDP� GLUHFWHG� WRZDUG� D� VPDOO
DQJOH� WR� WKH�VXUIDFH�DQG�SHUSHQGLFXODUO\�WR
WKH� GLUHFWLRQ� RI� WKH� DSSOLHG� VFUDWFKHV�� 'LI�
IHUHQFHV� LQ� WKH� FRQILJXUDWLRQV� RI� WKH� �SLOH�
XSV�� IRUPHG� E\� WKH� H[WUXGHG� PDWHULDO� DQG
REVHUYHG� LQ� WKH� GLIIHUHQW� JUDLQV� RU� LQ� WKH
RQH� JUDLQ� EXW� LQ� GLIIHUHQW� GLUHFWLRQV� RI
VFUDWFKLQJ�� DUH� GHWHUPLQHG� E\� WKH� DQLVRW�
URS\�RI�PHFKDQLFDO�SURSHUWLHV�RI�WKH�FU\VWDO�
OLQH� VDPSOH�� 9LVXDOL]DWLRQ� RI� WKH� HIIHFW� RI
DQLVRWURS\� RI� PHFKDQLFDO� SURSHUWLHV� DOORZV
XV� WR� GHWHUPLQH� WKH� ORFDWLRQ� RI� WKH� JUDLQ
ERXQGDULHV�DQG�WZLQ�ERXQGDULHV�
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)LJ�����3RO\FU\VWDOOLQH�FRSSHU�ZLWK� LGHQWLILHG
WZLQ�ERXQGDULHV� DIWHU� VFUDWFKLQJ� WKH� LQYHVWL�
JDWHG� SROLVKHG� VXUIDFH� E\� 9LFNHUV� GLDPRQG
S\UDPLG� LQGHQWHU�DQG�DGGLWLRQDO�REOLTXH�LOOX�
PLQDWLRQ�� 7KH� VFUDWFKHV�ZHUH� DSSOLHG�ZLWK� D
QRUPDO� ORDG� RI� ��� J� ZLWK� WKH� GLVWDQFH� EH�
WZHHQ� WKH� VFUDWFKHV� RI� ���� PP�� $GGLWLRQDO
REOLTXH� LOOXPLQDWLRQ� RI� WKH� VDPSOH� VXUIDFH
ZDV�DSSOLHG�DW�WKH�DQJOH�RI�|�����

)LJ�����3RO\FU\VWDOOLQH�DOXPLQXP�ZLWK�LGHQWL�
ILHG�JUDLQ�ERXQGDULHV�DIWHU�VFUDWFKLQJ�WKH�LQ�
YHVWLJDWHG� SROLVKHG� VXUIDFH� E\� 9LFNHUV� GLD�
PRQG� S\UDPLG� LQGHQWHU� DQG� DGGLWLRQDO
REOLTXH� LOOXPLQDWLRQ�� 7KH� VFUDWFKHV� ZHUH� DS�
SOLHG� ZLWK� D� QRUPDO� ORDG� RI� ��� J� ZLWK� WKH
GLVWDQFH� EHWZHHQ� WKH� VFUDWFKHV� RI� ���� PP�
$GGLWLRQDO�REOLTXH�LOOXPLQDWLRQ�RI�WKH�VDPSOH
VXUIDFH�ZDV�DSSOLHG�DW�WKH�DQJOH�RI�|�����
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