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$FFRUGLQJ� WR�%RKU’V� FRPSOHPHQWDU\�SULQFLSOH�� RQH� FDQQRW� VLPXOWDQHRXVO\�REVHUYH
WKH�ZDYH�OLNH�DQG�SDUWLFOH�OLNH�EHKDYLRXUV�RI�D�SKRWRQ��7KLV�SDSHU�GHVFULEHV�WZR�H[�
SHULPHQWDO�VLWXDWLRQV�LQ�ZKLFK�WKH�FRPSOHPHQWDU\�SULQFLSOH�VHHPV�WR�EH�YLRODWHG�

.H\�ZRUGV��FRPSOHPHQWDU\�SULQFLSOH��TXDQWXP�WKHRU\��1LHOV�%RKU��ZDYHV��SDUWLFOHV

���,QWURGXFWLRQ

7KH�RUWKRGR[�&RSHQKDJHQ�LQWHUSUHWDWLRQ�RI�TXDQWXP�PHFKDQLFV�LV�EDVHG�RQ�1LHOV�%RKU’V�FRP�
SOHPHQWDU\�SULQFLSOH�ZKLFK�VWLSXODWHV� WKDW�RQH�FDQQRW�REVHUYH� WKH�ZDYH�OLNH� DQG�SDUWLFOH�OLNH�EH�
KDYLRXUV�RI�D�SKRWRQ�DW�WKH�VDPH�WLPH��7UDMHFWRULHV�DUH�FRQVLGHUHG�WR�EH�SDUWLFOH�HIIHFWV��LQWHUIHUHQFH
SDWWHUQV�DUH�FRQVLGHUHG�WR�EH�ZDYH�HIIHFWV��%HFDXVH�ZH�FDQQRW�REVHUYH�SDUWLFOH�DQG�ZDYH�EHKDYLRXUV
VLPXOWDQHRXVO\��³ZH�DUH�SUHVHQWHG�ZLWK�D�FKRLFH�RI�HLWKHU�WUDFLQJ�WKH�SDWK�RI�D�SDUWLFOH�RU�REVHUYLQJ
LQWHUIHUHQFH�HIIHFWV�´�>�@�2QH�FDQQRW�LGHQWLI\�D�SKRWRQ’V�WUDMHFWRU\�ZKLOH�REVHUYLQJ�DQ�LQWHUIHUHQFH
SDWWHUQ�

7KH�FRPSOHPHQWDU\�SULQFLSOH� LV�EHOLHYHG� WR�EH�D� IXQGDPHQWDO� ODZ�RI�QDWXUH�� >����� ����@� ,W� LV
ZLGHO\�EHOLHYHG�WKDW�ZKHQ�OLJKW�SDVVHV�WKURXJK�D�SDLU�RI�VOLWV��³LW�LV�LPSRVVLEOH�WR�GHWHUPLQH�WKURXJK
ZKLFK�VOLW�HDFK�SKRWRQ�KDV�SDVVHG�ZLWKRXW�GHVWUR\LQJ�����WKH�LQWHUIHUHQFH�SDWWHUQ�´>�@�7KHUH�PD\�EH�
KRZHYHU��VLWXDWLRQV�LQ�ZKLFK�RQH�FDQ�LGHQWLI\�ZKLFK�RI�D�SDLU�RI�DGMDFHQW�DSHUWXUHV�D�SKRWRQ�SDVVHV
WKURXJK�ZKLOH�SUHVHUYLQJ�LQWHUIHUHQFH�HIIHFWV��,Q�WKH�SUHVHQW�SDSHU��ZH�GHVFULEH�DQ�HPSLULFDO�VLWXD�
WLRQ�ZKLFK�FRQVWLWXWHV�DQ�DSSDUHQW�YLRODWLRQ�RI�WKH�FRPSOHPHQWDU\�SULQFLSOH�

���7KH�&RPSOHPHQWDU\�3ULQFLSOH

:H�GHILQH�+HLVHQEHUJ’V�LQGHWHUPLQDQF\�SULQFLSOH�IRU�D�WZR�GLPHQVLRQDO�V\VWHP�DV�
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r
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r
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SRVLWLRQ�RI�WKH�SDUWLFOH��DQG �K p=h ��$FFRUGLQJ�WR�WKH�SULQFLSOH��ZH�FDQQRW�VLPXOWDQHRXVO\�SUHGLFW

WKH�IXWXUH�SRVLWLRQ�DQG�PRPHQWXP�RI�D�SDUWLFOH�ZLWK�DQ�DFFXUDF\�JUHDWHU�WKDQ�WKH�SUHVFULEHG�DPRXQW�
>�@

&RQVLGHU�QH[W� WKH�DUJXPHQW�DGYDQFHG� LQ� VXSSRUW�RI� WKH�FRPSOHPHQWDU\�SULQFLSOH�E\�2KDQLDQ
DQG� RWKHUV� >�@�� 6XSSRVH�ZH� KDYH� D� EHDP� RI� FRKHUHQW�PRQRFKURPDWLF� OLJKW� SDVVLQJ� WKURXJK� WZR
DGMDFHQW�RSHQLQJV�LQ�DQ�RSWLFDO�PDVN�DQG�IDOOLQJ�RQ�D�GLVWDQW�VFUHHQ�LQ�WKH�XVXDO�PDQQHU��7KH�LQ�
FRPLQJ�OLJKW�ZLOO�DFW�LQ�D�ZDYH�OLNH�IDVKLRQ��SURGXFLQJ�DQ�LQWHUIHUHQFH�SDWWHUQ�RQ�WKH�GLVWDQW�VFUHHQ�
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$VVXPLQJ�WKDW�WKH�GLVWDQFH�WR�WKH�VFUHHQ�LV�PXFK�ODUJHU�WKDQ�WKH�VOLW�VHSDUDWLRQ��ZH�FDQ�FDOFXODWH�WKH
SRVLWLRQ�RI�WKH�UHVXOWLQJ�PD[LPD�DFFRUGLQJ�WR�D�IDPLOLDU�IRUPXOD�IURP�ZDYH�RSWLFV�
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ZKHUH�G�LV�WKH�VOLW�VHSDUDWLRQ�DQG�l�LV�WKH�ZDYHOHQJWK�RI�WKH�OLJKW�
6XSSRVH�ZH�ZLVK�WR�GHWHUPLQH�WKURXJK�ZKLFK�RI�WKHVH�WZR�VOLWV�D�SDUWLFXODU�SKRWRQ�SDVVHV��,W�LV

JHQHUDOO\�DVVXPHG�WKDW�LI�ZH�ZDQW�WR�GHWHUPLQH�WKH�ORFDWLRQ�RI�WKH�SKRWRQ�DV�LW�SDVVHV�WKURXJK�WKH
VOLWV��ZH�ZLOO�KDYH�WR�LQWURGXFH�VRPH�DGGLWLRQDO�H[SHULPHQWDO�DSSDUDWXV��VD\�D�+HLVHQEHUJ�JDPPD�
UD\�PLFURVFRSH��:KDWHYHU�WKH�SUHFLVH�QDWXUH�RI�WKH�DSSDUDWXV�HPSOR\HG��LW�ZLOO�KDYH�WR�PHDVXUH�WKH
ORFDWLRQ�RI�WKH�SKRWRQ�ZLWK�DQ�XQFHUWDLQW\�QR�ODUJHU�WKDQ
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%XW�FRPSDULQJ�UHODWLRQ�����WR�HTXDWLRQ������³ZH�VHH�WKDW�WKH�XQFHUWDLQW\�LQ�WKH�DQJOH�LV�DV�ODUJH�DV�WKH
DQJXODU�VHSDUDWLRQ�EHWZHHQ�RQH�PD[LPXP�RI�WKH�LQWHUIHUHQFH�SDWWHUQ�DQG�WKH�QH[W��7KXV��WKH�LQWHU�
IHUHQFH�SDWWHUQ�ZLOO�EH�FRPSOHWHO\�ZDVKHG�RXW�´>�@�3KRWRQV�ZLOO�VWULNH�WKH�VFUHHQ�LQ�D�PRUH�RU�OHVV
UDQGRP�IDVKLRQ�DQG�WKH�LQWHUIHUHQFH�SDWWHUQ�ZLOO�EH�GHVWUR\HG�

���3K\VLFDO�5HVXOWV

,Q�WKLV�SDSHU��ZH�GR�QRW�TXHVWLRQ�WKH�PDWKHPDWLFDO�FRQVLVWHQF\�RI�WKLV�DUJXPHQW��,QVWHDG��ZH�ZLOO
DUJXH�WKDW�ZH�FDQ�FUHDWH�HPSLULFDO�VLWXDWLRQV�LQ�ZKLFK�WKH�FRPSOHPHQWDU\�SULQFLSOH��ZKLFK�LV�EDVHG
RQ�+HLVHQEHUJ’V�LQGHWHUPLQDQF\�SULQFLSOH��DSSHDUV�WR�EH�YLRODWHG��3K\VLFDO�IDPLOLDULW\�ZLWK�VLPSOH
GLIIUDFWLRQ�DQG�LQWHUIHUHQFH�HIIHFWV�FDOOV�WKH�&RSHQKDJHQ�LQWHUSUHWDWLRQ�RI�WKHVH�SURFHVVHV�LQWR�TXHV�
WLRQ�

2XU�EDVLF�H[SHULPHQWDO�DSSDUDWXV�FRQVLVWHG�RI� D�1HRQ� ODVHU� �l� ������QP��� D� VKXWWHU� XVHG� WR
UHJXODWH�SKRWRJUDSKLF�H[SRVXUH��DQ�DGMXVWDEOH�PHWDO�VOLW��DQ�RSWLFDO�PDVN�PDGH�XS�RI�DGMDFHQW�SLQ�
KROHV�LQ�D�FRPSOHWHO\�RSDTXH�ILOP��DQG�D�SKRWRJUDSKLF�VFUHHQ�DUUDQJHG�LQ�VHTXHQFH�RQ�DQ�RSWLFDO
EHQFK��7KH�ILUVW�VOLW�ZDV�XVHG�WR�HQODUJH�WKH�RULJLQDO�EHDP��%\�QDUURZLQJ�WKH�VOLW��RQH�FRXOG�FUHDWH�D
GLIIUDFWLRQ�SDWWHUQ�ZLWK�D�ZLGH�FHQWUDO�PD[LPXP��2QH�FRXOG�WKHQ�SRVLWLRQ�WKH�SLQKROHV�LQ�WKLV�LOOXPL�
QDWHG� DUHD� DQG� VHQG� WKH� EHDP� WKURXJK� YHU\� ZLGHO\�VSDFHG� DSHUWXUHV� ��PP���SLQKROH� VHSDUD�
WLRQ������PP���2QH�REWDLQV�IDPLOLDU�GLIIUDFWLRQ�DQG�LQWHUIHUHQFH�SDWWHUQV�ZLWK�WKLV�DUUDQJHPHQW��7KH
XWLOLW\�RI�WKH�VOLW�LV�WKDW�LW�DOORZV�XV�WR�LQYHVWLJDWH�LQWHUIHUHQFH�SKHQRPHQD�SURGXFHG�E\�YHU\�ZLGHO\�
VSDFHG�DSHUWXUHV�
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6XSSRVH�ZH�VKLQH�WKH�EHDP�IURP�RXU�ODVHU�RQ�D�VLQJOH�SLQKROH�PDGH�LQ�RXU�ILOP�DQG�REVHUYH�WKH
SDWWHUQ�IRUPHG�RQ�D�GLVWDQW�VFUHHQ��:H�ZLOO�REVHUYH�WKH�IDPLOLDU�$LU\�SDWWHUQ��D�VHULHV�RI�FRQFHQWULF
ULQJV�PDGH�XS�RI�DOWHUQDWLQJ�EULJKW�PD[LPD�DQG�GDUN�PLQLPD�ZKLFK�HFKR�WKH�VKDSH�RI�WKH�SLQKROH�
>�@�6XSSRVH�QH[W�WKDW�ZH�VKLQH�WKH�HQODUJHG�EHDP�RQ�WZR�DGMDFHQW�SLQKROHV��,Q�DGGLWLRQ�WR�WKH�DO�
UHDG\� GHVFULEHG� GLIIUDFWLRQ� HIIHFW�� ZH� ZLOO� REVHUYH� DQ� LQWHUIHUHQFH� HIIHFW�� WZR� RYHUODSSLQJ� $LU\
SDWWHUQV�GLYLGHG�LQWR�D�VHULHV�RI�EULJKW�YHUWLFDO�IULQJHV�VHSDUDWHG�E\�GDUNHU�PLQLPD��7KLV�YHUWLFDOO\�
VWULSHG�SDWWHUQ�GRHV�QRW�DSSHDU�ZKHQ�ZH�DUH�GHDOLQJ�ZLWK�VLQJOH�SLQKROHV��,W�LV�RQO\�SUHVHQW�ZKHQ�ZH
KDYH�PRUH�WKDQ�RQH�SLQKROH��,W�LV�DQ�DXWKHQWLF�LQWHUIHUHQFH�HIIHFW��)LJ���
�FRQWDLQV�D�FORVH�XS�RI�VRPH
YHUWLFDO�IULQJHV�IURP�WKH�FHQWUDO�UHJLRQ�RI�RQH�RI�WKHVH�SDWWHUQV�

&RQYHQWLRQDO�RSWLFDO�WKHRU\�DWWULEXWHV�WKH�YHUWLFDOO\�VWULSHG�IULQJLQJ�HIIHFWV�WR�WKH�VXSHUSRVLWLRQ
RI�WZR�RU�PRUH�OLJKW�EHDPV��>�@�7KH�SUHVHQW�H[SHULPHQW�FRQIOLFWV�ZLWK�WKLV�FRQYHQWLRQDO�H[SODQDWLRQ�
IRU�LQ�WKH�FDVH�RI�YHU\�ZLGHO\�VHSDUDWHG�SLQKROHV��RQH�FDQ�SURGXFH�LQWHUIHUHQFH�HIIHFWV�HYHQ�ZKHQ
WKHUH�LV�YHU\�OLWWOH�RU�QR�RYHUODSSLQJ�RI�WKH�OLJKW�SURFHHGLQJ�WKURXJK�DGMDFHQW�SLQKROHV�

7KH�SDWWHUQV�GLVSOD\HG�LQ�)LJ����ZHUH�FUHDWHG�E\� ODVHU� OLJKW�SDVVLQJ� WKURXJK�D�GRXEOH�SLQKROH
PDVN��:KHQ�RQH�EORFNV�RXW�WKH�ULJKW�SLQKROH��WKH�ULJKW�VLGH�RI�WKH�SDWWHUQ�LV�HOLPLQDWHG��)LJ���$��
:KHQ�RQH�EORFNV�RXW�WKH�OHIW�SLQKROH�� WKH�OHIW�VLGH�RI�WKH�SDWWHUQ�LV�HOLPLQDWHG��)LJ���%���)LJ���&
GHPRQVWUDWHV�WKH�LQWHUIHUHQFH�SDWWHUQ�SURGXFHG�ZKHQ�OLJKW�LV�DOORZHG�WR�SDVV�WKURXJK�ERWK�SLQKROHV
DW�WKH�VDPH�WLPH��7KHVH�UHVXOWV�VHHP�WR�LQGLFDWH�WKDW�SKRWRQV�PRYLQJ�WKURXJK�WKH�ULJKW�SLQKROH�VWD\
WR�WKH�ULJKW�DQG�WKDW�SKRWRQV�PRYLQJ�WKURXJK�WKH�OHIW�SLQKROH�VWD\�WR�WKH�OHIW��$QG�\HW�RQH�REVHUYHV
LQWHUIHUHQFH�HIIHFWV��$OWKRXJK�ZH�FDQ��PRUH�RU�OHVV��LGHQWLI\�WKH�SLQKROH�WKURXJK�ZKLFK�SKRWRQV�RQ
WKH�ULJKW�DQG�OHIW�VLGH�RI�WKH�SDWWHUQ�DUH�SDVVLQJ��ZH��QRQHWKHOHVV��REVHUYH�LQWHUIHUHQFH�HIIHFWV�

,I� WKH� FRPSOHPHQWDU\� SULQFLSOH� VWLSXODWHV� WKDW� ZH� FDQQRW� LGHQWLI\� WKH� SLQKROH� WKURXJK�ZKLFK
SKRWRQV�DUH�SDVVLQJ�ZKLOH�SUHVHUYLQJ�WKH�LQWHUIHUHQFH�HIIHFWV��SURSRQHQWV�RI�WKH�SULQFLSOH�JHQHUDOO\
DVVXPH�WKDW�WKH�RQO\�ZD\�ZH�FDQ�LGHQWLI\�WKH�SLQKROH�LV�E\�LQWHUYHQLQJ�LQ�WKH�H[SHULPHQWDO�SURFHVV
ZLWK�VRPH�VRUW�RI�SK\VLFDO�DSSDUDWXV�DQG�SHUWXUELQJ�WKH�RSWLFDO�SKHQRPHQRQ��>��@�2QH�FDQ��KRZ�
HYHU��VHW�XS�D�VLWXDWLRQ�LQ�ZKLFK�VXFK�LQWHUYHQWLRQ�LV�XQQHFHVVDU\�
������������������������������ ����������������������������

��7KH�UHSURGXFWLRQV�XVHG�LQ�WKLV�SDSHU�ZHUH�FUHDWHG�E\�VFDQQLQJ�WKH�RULJLQDO�ODERUDWRU\�SKRWRJUDSKV�ZLWK�D�VFDQQHU��7KH

UHVXOWLQJ�FRORXU�LPDJH�ZDV�WKHQ�FRQYHUWHG�WR�EODFN�DQG�ZKLWH�

)LJXUH����&ORVH�XS�RI�FHQWDO�UHJLRQ�RI�SLQKROH�LQWHUIHUHQFH�SDWWHUQ�
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)LJ����FRQWDLQV�SKRWRJUDSKV�RI�SDWWHUQV�SURGXFHG�E\�YHU\�ZLGHO\� VSDFHG�SLQKROHV��$V�FDQ�EH
YHULILHG�E\�EORFNLQJ�RXW�WKH�OLJKW�IURP�LQGLYLGXDO�SLQKROHV��WKH�EHDP�RI�OLJKW�RQ�WKH�ULJKW�RI�)LJ���$
SURFHHGV� IURP� WKH� ULJKW�SLQKROH�� WKH�EHDP�RQ� WKH� OHIW�RI�)LJ���$�SURFHHGV� IURP� WKH� OHIW� SLQKROH�
$OWKRXJK�WKH�PLGGOH�UHJLRQ�RI�WKH�OHIW�EHDP�KDV�EHHQ�RYHUH[SRVHG��LW�LV�FOHDU�WKDW�ERWK�EHDPV�H[�
KLELW�YHUWLFDO�LQWHUIHUHQFH�IULQJLQJ��(YHQ�WKRXJK�WKH�OLJKW�IURP�WKH�WZR�EHDPV�LV�QRW�VXSHUSRVHG��ZH
VWLOO�REWDLQ�³LQWHUIHUHQFH´�HIIHFWV�

,Q�)LJ���%��D�ODUJHU�SLQKROH�KDV�EHHQ�SDLUHG�ZLWK�D�VPDOOHU�SLQKROH��7KH�OLJKW�SURFHHGLQJ�WKURXJK
WKH� ODUJHU�SLQKROH� LV�RQ� WKH� OHIW�� WKH� OLJKW�SURFHHGLQJ� WKURXJK� WKH� VPDOOHU�SLQKROH� LV� RQ� WKH� ULJKW�
$OWKRXJK�WKH�LQWHUIHUHQFH�HIIHFWV�LQ�WKH�ODUJHU�EHDP�DUH�RQO\�EHJLQQLQJ�WR�VKRZ��WKH�VPDOOHU�EHDP�LV
FOHDUO\�GLYLGHG�LQWR�ILYH�YHU\�GLVWLQFW�PD[LPD��:H�NQRZ�WKDW�WKH�OLJKW�LQ�WKH�ULJKW�FLUFXODU�SDWWHUQ�KDV
SDVVHG�WKURXJK�WKH�VPDOOHU�ULJKW�SLQKROH�DQG�\HW�ZH�REVHUYH�XQPLVWDNDEOH�LQWHUIHUHQFH�HIIHFWV�

$FFRUGLQJ�WR�WKH�FRPSOHPHQWDU\�SULQFLSOH��LI�ZH�NQRZ�WKH�SLQKROH�WKURXJK�ZKLFK�SKRWRQV�DUH
SDVVLQJ��ZH�FDQQRW�REWDLQ�LQWHUIHUHQFH�HIIHFWV��,Q�WKHVH�WZR�FDVHV��KRZHYHU��ZH�GR�NQRZ�WKH�SLQKROH
WKH�SKRWRQV�LQ�HDFK�EHDP�RI�OLJKW�DUH�SDVVLQJ�WKURXJK�DQG�ZH�REVHUYH��DW�WKH�VDPH�WLPH��LQWHUIHUHQFH
SDWWHUQV��7KLV�LV�QRW�FRQVLVWHQW�ZLWK�WKH�FRPSOHPHQWDU\�SULQFLSOH�

3URSRQHQWV�RI�WKH�&RSHQKDJHQ�LQWHUSUHWDWLRQ�KDYH�UHVSRQGHG�WR�HPSLULFDO�FKDOOHQJHV�SRVHG�E\
H[WUHPHO\� ORZ�LQWHQVLW\� LQWHUIHUHQFH� SKHQRPHQD� >�@�� E\� DUJXLQJ� WKDW� HDFK� LQGLYLGXDO� SKRWRQ�� RQ
SDVVLQJ�WKURXJK�DGMDFHQW�DSHUWXUHV��LQWHUIHUHV�RQO\�ZLWK�LWVHOI��>����@�$FFRUGLQJ�WR�/RXGHQ��LQWHUIHU�
HQFH�³FDQ�EH�DFKLHYHG�RQO\�LI�HDFK�SKRWRQ�SDVVHV�SDUWO\�WKURXJK�ERWK�SLQKROHV�´�>��@�7KH�FRQFHSW�RI
³VHOI�LQWHUIHUHQFH´�LV�QRW�RQO\�SK\VLFDOO\�REVFXUH��,Q�WKH�SUHVHQW�LQVWDQFH��WR�VXJJHVW�WKDW�D�SKRWRQ
ZLWK�D�ZDYHOHQJWK�RI�DSSUR[LPDWHO\�����PQ�SDVVHV�VLPXOWDQHRXVO\�WKURXJK�WZR�SLQKROHV�VHSDUDWHG
E\�D�GLVWDQFH�RI�RYHU���PP�VHHPV�HVSHFLDOO\�WHQXRXV��2QH�FDQ��KRZHYHU��SURYLGH�D�GLIIHUHQW�GHPRQ�
VWUDWLRQ�RI�WKH�DSSDUHQW�IDLOXUH�RI�WKH�FRPSOHPHQWDU\�SULQFLSOH�

,Q�D�VHFRQG�H[SHULPHQW��WZR�DGMDFHQW�SLQKROHV��$�DQG�%��ZHUH�SRVLWLRQHG�LQ�WKH�GLIIUDFWLRQ�SDW�
WHUQ�SURGXFHG�E\�WKH�ILUVW�VOLW�LQ�RXU�DSSDUDWXV�LQ�WKH�IROORZLQJ�PDQQHU��3LQKROH�$�ZDV�SODFHG�LQVLGH
WKH�OLJKWHG�FHQWUDO�PD[LPXP�RI�WKH�GLIIUDFWLRQ�SDWWHUQ��ZKHUHDV�SLQKROH�%�ZDV�SODFHG�LQ�D�GDUN�VSRW�
LQ�WKH�PLGGOH�RI�D�PLQLPXP��,Q�WKLV�NLQG�RI�VLWXDWLRQ��SLQKROH�$�LV� LOOXPLQDWHG��SLQKROH�%� LV�QRW�
9LVXDOO\� LQVSHFWLQJ� WKH� UHJLRQ� LPPHGLDWHO\� DIWHU� WKH� PDVN�� RQH� FRXOG� REVHUYH� QR� OLJKW� SDVVLQJ

)LJXUH����/DERUDWRU\�SKRWRJUDSK�RI�SDWWHUQV�SURGXFHG�E\�D
SDLU�RI�ZLGHO\�VHSDUDWHG�SLQKROHV�ZLWK�$��OHIW�SLQKROH�LOOXPL�
QDWHG��%��ULJKW�SLQKROH�LOOXPLQDWHG��DQG�&��ERWK�SLQKROHV
LOOXPLQDWHG�
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WKURXJK�SLQKROH�%��,I��KRZHYHU��SLQKROH�%�LV��IRU�DOO�LQWHQWV�DQG�SXUSRVHV��LQ�D�UHJLRQ�RI�]HUR�LQWHQ�
VLW\��LW�ZLOO�IROORZ�WKDW�DOO�WKH�SKRWRQV�UHDFKLQJ�WKH�VFUHHQ�SDVV�WKURXJK�SLQKROH�$��2QH�FDQ��KRZ�
HYHU��XVH�WKLV�SURFHGXUH�WR�REWDLQ�LQWHUIHUHQFH�HIIHFWV�

)LJ����LQFOXGHV�SKRWRJUDSKV�RI�WZR�GLIIHUHQW�SLQKROH�SDWWHUQV�SURGXFHG�LQ�WKH�GHVFULEHG�PDQQHU�
%HFDXVH�RI�WKH�IHHEOH�LOOXPLQDWLRQ��WKH�REVHUYHG�SDWWHUQV�ZHUH�YHU\�GLP��1RQHWKHOHVV��WKH\�FOHDUO\
GLVSOD\HG�WKH�YHUWLFDO�IULQJLQJ�HIIHFWV�SHFXOLDU�WR�WKH�LQWHUIHUHQFH�SURFHVV��(YHQ�LI�RQH�FDQ�LGHQWLI\
�ZLWK�YHU\�KLJK�SUREDELOLW\��WKH�SLQKROH�WKURXJK�ZKLFK�WKH�SKRWRQV�DUH�SDVVLQJ��RQH�FDQ�VWLOO�REVHUYH
LQWHUIHUHQFH�HIIHFWV��7KLV�LV�QRW�LQ�DJUHHPHQW�ZLWK�WKH�FRPSOHPHQWDU\�SULQFLSOH�

���'LVFXVVLRQ�DQG�&RQFOXVLRQV

7KHVH�SUHOLPLQDU\�UHVXOWV�QHHG�WR�EH�FRUURERUDWHG��,Q�WKH�FDVH�RI�YHU\�ZLGHO\�VSDFHG�SLQKROHV�
WKH�REVHUYHG�SKHQRPHQRQ�LV�FOHDUO\�YLVLEOH��:KHQ�RQH�RI�D�SDLU�RI�DGMDFHQW�SLQKROHV�LV�SODFHG�LQ�D
PLQLPXP��WKH�HIIHFWV�DUH�PRUH�GLIILFXOW�WR�REVHUYH��,Q�WKH�ODWWHU�FDVH��WKH�DXWKRUV�KRSH�WR�UHGR�WKH
H[SHULPHQW��WDNLQJ�D�SUHFLVH�SK\VLFDO�PHDVXUHPHQW�RI�WKH�OLJKW�LQWHQVLW\�SURFHHGLQJ�WKURXJK�WKH�WZR
SLQKROHV�VR�DV�WR�SURYLGH�D�TXDQWLWDWLYH�UDWKHU�WKDQ�D�SXUHO\�TXDOLWDWLYH�DUJXPHQW�

/HW�XV�OLPLW�RXU�GLVFXVVLRQ�WR�WZR�JHQHUDO�SRLQWV��,Q�WKH�H[SHULPHQWV�UHSRUWHG�KHUH��WKH�REVHUYHG
LQWHUIHUHQFH�HIIHFWV�GR�QRW�DSSHDU�WR�EH�FDXVHG�E\�WKH�SK\VLFDO�VXSHUSRVLWLRQ�RI�WZR�RU�PRUH�OLJKW
VRXUFHV��,Q�WKH�FDVH�RI�YHU\�ZLGHO\�VHSDUDWHG�SLQKROHV��OLJKW�SDVVLQJ�WKURXJK�WKH�ULJKW�SLQKROH�PDNHV
XS�WKH�ULJKW�VLGH�RI�WKH�SDWWHUQ��OLJKW�SDVVLQJ�WKURXJK�WKH�OHIW�SLQKROH�PDNHV�XS�WKH�OHIW�VLGH�RI�WKH
SDWWHUQ��2YHU�D�ORQJHU�LQWHUYDO�RI�WLPH��OLJKW�LQWHQVLW\�PD\�VWUD\�IURP�RQH�VLGH�WR�WKH�RWKHU��2QH�FDQ�
KRZHYHU��REWDLQ�LQWHUIHUHQFH�SDWWHUQV�RYHU�PXFK�VKRUWHU�LQWHUYDOV��HYHQ�ZKHQ�WKHUH�LV�QR�DSSUHFLDEOH
RYHUODSSLQJ�RI�OLJKW�LQWHQVLWLHV��7KH�&RSHQKDJHQ�LQWHUSUHWDWLRQ�RI�TXDQWXP�PHFKDQLFV�LQVLVWV�RQ�D
OLWHUDO�LQWHUSUHWDWLRQ�RI�WKH�LQWHUIHUHQFH�SURFHVV��7KLV�VHHPV��LQ�WKH�SUHVHQW�LQVWDQFH��SUREOHPDWLF�

$V�:HVOH\�KDV�DOUHDG\�DUJXHG��SKRWRQV�FDQQRW�FURVV�RYHU�D�UHJLRQ�RI�]HUR�LQWHQVLW\��>�@�,Q�WKH
FDVH�RI�YHU\�ZLGHO\�VSDFHG�SLQKROHV��KRZHYHU��SKRWRQV�DUH�GLYLGHG�XS�LQWR�EULJKW�PD[LPD�VHSDUDWHG
E\�GDUN� UHJLRQV�� QRGDO� VXUIDFHV�RI� ]HUR� LQWHQVLW\�� LPPHGLDWHO\� DIWHU� WKH�PDVN�� 7KLV� VXJJHVWV� WKDW
SKRWRQV� WUDYHOLQJ� WR� WKH�VFUHHQ�DUH�FRQILQHG� WR�VSHFLILF� ORFDWLRQV� LQ�VSDFH�DQG� IROORZ� LGHQWLILDEOH
WUDMHFWRULHV�UDWKHU�WKDQ�SDUWLFLSDWLQJ�LQ�WKH�UDQGRP��VPHDUHG�RXW��WUDMHFWRU\�OHVV�SURFHVV�UHTXLUHG�E\
WKH�&RSHQKDJHQ�LQWHUSUHWDWLRQ�RI�TXDQWXP�PHFKDQLFV�

$FFRUGLQJ�WR�WKH�FRPSOHPHQWDU\�SULQFLSOH��³7KHUH�LV�QR�ZD\�LQ�ZKLFK�RQH�FDQ�VLPXOWDQHRXVO\
DVVLJQ�D�SKRWRQ�WR�D�SDUWLFXODU�SLQKROH�DQG�UHFRUG�WKH�LQWHUIHUHQFH�SDWWHUQ�´�>��@�2XU�GDWD�VXJJHVWV
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WKDW�ZH�PD\�EH�DEOH�WR�UHFRUG�DQ�LQWHUIHUHQFH�SDWWHUQ�HYHQ�ZKHQ�ZH�NQRZ��ZLWK�YHU\�KLJK�SUREDELO�
LW\��ZKLFK�SLQKROH�WKH�SKRWRQ�SDVVHG�WKURXJK��7KLV�ZRXOG�PHDQ�WKDW�RQH�FDQ��LQ�SULQFLSOH��REVHUYH
WKH�ZDYH�OLNH�DQG�WKH�SDUWLFOH�OLNH�EHKDYLRXUV�RI�SKRWRQV�DW�WKH�VDPH�WLPH��6XFK�UHVXOWV�ZRXOG�OHQG
FUHGHQFH�WR�FULWLFLVPV�RI�WKH�UHLJQLQJ�&RSHQKDJHQ�LQWHUSUHWDWLRQ�RI�TXDQWXP�PHFKDQLFV�SURSRVHG�E\
DXWKRUV�VXFK�DV�:HVOH\��>��������@
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NQRZOHGJH�LV�GHSHQGHQW�XSRQ�RQ�PHDVXUHPHQW�DQG�WKDW�PHDVXUHPHQW�SURFHVVHV�DOZD\V�QHFHVVLWDWH
VRPH�NLQG�RI�REWUXVLYH�SK\VLFDO�LQWHUYHQWLRQ�>��@�$V�WKH�SUHVHQW�H[SHULPHQWV�GHPRQVWUDWH��KRZHYHU�
ZH�PD\�EH�DEOH�WR�LGHQWLI\�WKH�SLQKROH�ZLWKRXW�PHFKDQLFDOO\�LQWHUYHQLQJ�DQG�SHUWXUELQJ�WKH�RSWLFDO
SKHQRPHQRQ��>��@�7KLV�FDOOV�IRU�D�PRUH�VRSKLVWLFDWHG�YLHZ�RI�HSLVWHPRORJ\��D�SURMHFW�ZH�ZLOO�QRW
SXUVXH�KHUH�
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