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'HSDUWPHQW�RI�3K\VLFV��6RRNP\XQJ�:RPHQ¶V�8QLYHUVLW\��6HRXO����������.RUHD

$�FRPSDUDWLYH�VWXG\�RI�&R ��� )H ��� �,U ��� 0Q ��� �H[FKDQJH�ELDVHG�WRS��ERWWRP��DQG�GXDO�W\SH�VSLQ�YDOYHV�LV
SUHVHQWHG�� ,U0Q�SLQQHG�VSLQ�YDOYHV�ZHUH�SUHSDUHG�E\�GF�PDJQHWURQ�VSXWWHULQJ�RQWR� WKHUPDOO\�R[LGL]HG
6L�������VXEVWUDWHV�DW�D�URRP�WHPSHUDWXUH�XQGHU�D�PDJQHWLF�ILHOG�RI�DERXW�����2H��)RU�DV�GHSRVLWHG� WRS
�W\SH� VSLQ�YDOYHV�� WKH�PDJQHWRUHVLVWDQFH� �05�� UDWLR� DQG� H[FKDQJH� FRXSOLQJ� ILHOG� �+ � 	 ��ZHUH� ����� DQG
����2H��UHVSHFWLYHO\��)RU�ERWWRP�,U0Q�EDVHG�VSLQ�YDOYHV��WKH�+ � 	 �YDOXHV�DUH�PXFK�KLJKHU��+ � 	  ������2H�
ZKLOH�05�UDWLR��������LV�UHGXFHG�ZLWK�UHVSHFW�WR�WKH�WRS�VSLQ�YDOYHV��7KH�EORFNLQJ�WHPSHUDWXUHV��7
 ��RI
WKH�WRS�DQG�ERWWRP�69�ZHUH������&�DQG������&��UHVSHFWLYHO\��7KH�UHVXOWV�FRQFHUQLQJ�PDJQHWLF�SURSHUWLHV
WRJHWKHU�ZLWK� VWUXFWXUDO� LQYHVWLJDWLRQV� VXJJHVW� WKDW�+ � 	 � LV�PDLQO\�GHSHQGHQW�RQ� WKH�TXDOLW\�RI� IFF� �����
FU\VWDOOLQH� WH[WXUH�ZKLOH�05�UDWLR� LV� VHQVLWLYH� WR�ERWK� FU\VWDOOLQH� WH[WXUH� DQG� LQWHUIDFH� URXJKQHVV��'XDO
�W\SH�VSLQ�YDOYHV��ZLWK�WKH�05�UDWLR�RI������DQG�+ � 	 �RI���������2H��VKRZHG�WZR�H[FKDQJH�ORRSV�GXH�WR
WKH�GLIIHUHQFHV�LQ�+ � 	 �EHWZHHQ�WKH�WRS�DQG�ERWWRP�SLQQLQJ�OD\HUV�

.H\�ZRUGV��VSLQ�YDOYH��H[FKDQJH�FRXSOLQJ�ILHOG��05�UDWLR��EORFNLQJ�WHPSHUDWXUH��FU\VWDOOLQH�WH[WXUH

���,QWURGXFWLRQ
9DULRXV� DQWLIHUURPDJQHWLF� �$)0�� PDWHULDOV� KDYH� EHHQ� LQYHVWLJDWHG� LQ� RUGHU� WR

REWDLQ�KLJKHU�WKHUPDO�VWDELOLW\�>����@�DQG�UHOLDELOLW\�RI�WKH�SLQQHG�OD\HU�IRU�XVH�LQ�VSLQ
YDOYH��69��JLDQW�PDJQHWRUHVLVWDQFH��*05��KHDGV�LQ�KLJK�GHQVLW\�PDJQHWLF�UHFRUGLQJ
>�������@��,U0Q�KDV�EHHQ�LGHQWLILHG�DV�D�SURPLVLQJ�$)0�PDWHULDO�IRU�69�GXH�WR�LWV�KLJK
H[FKDQJH�FRXSOLQJ�ILHOG��+ � � ���KLJK�EORFNLQJ�WHPSHUDWXUH��7 ���DQG�ORZ�FULWLFDO�WKLFN�
QHVV� �a��� c�� >��� �@�� 7KHUHIRUH�� H[FKDQJH� FRXSOHG� ,U0Q� �a��� c��&R)H� ELOD\HU� LV
VXLWDEOH�IRU�QDUURZ�JDS�KHDG�VWUXFWXUH�>����@��VLQFH�,U0Q�VKRZV�D�KLJK�+ � � �DW�VPDOOHU
OD\HU�WKLFNQHVV�WKDQ�RWKHU�RUGHUHG�$)0 ILOPV��VXFK�DV�1L0Q DQG�3W0Q�>����@�

,Q�WKLV�SDSHU��ZH�SUHVHQW�D�IDEULFDWLRQ�PHWKRG�RI�&R ��� )H ��� �,U ��� 0Q ��� �H[FKDQJH�FRX�
SOHG�WRS�69��769���ERWWRP�69��%69��DQG�GXDO�69�E\�GF�PDJQHWURQ�VSXWWHULQJ��:H
BBBBBBBBB

� &RUUHVSRQGLQJ�DXWKRU��H�PDLO��MUUKHH#VRRNP\XQJ�DF�NU�
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IRFXV�RQ�69�SHUIRUPDQFH�DURXQG�WKH�RSWLPDO�,U0Q�WKLFNQHVV��a����c���7KH�HIIHFW�RI
F\FOLF�DQQHDOLQJ�WUHDWPHQWV�RQ�WKH�PDJQHWLF��PDJQHWRUHVLVWLYH��DQG�VWUXFWXUDO�SURSHU�
WLHV�RI�WKH�GHYLFHV�KDV�DOVR�EHHQ�LQYHVWLJDWHG�

���([SHULPHQWDO
7KH� *05�69 ILOPV� ZLWK� WKH� VWUXFWXUHV� RI� WRS� 7D���1L ��� )H�� ���&R� � )H��� ���&X��

�&R� � )H��� W�,U��� 0Q� � ����7D���� ERWWRP� 7D���1L ��� )H�� ���,U ��� 0Q ��� ����&R ��� )H ��� W�&X���&R ���

)H ��� ���1L �� )H ��� ���7D���� DQG� GXDO� 7D���1L �� )H ��� ���,U ��� 0Q ��� ����&R ��� )H ��� W�&X���&R ���

)H ��� ���1L �� )H ��� ���&R ��� )H ��� ���&X���&R ��� )H ��� W�,U ��� 0Q ��� ����7D��� �DOO� WKLFNQHVVHV� DUH
JLYHQ�LQ�DQJVWURPV��ZHUH�GHSRVLWHG�DW�D�URRP�WHPSHUDWXUH�E\�WKH�GF PDJQHWURQ�VSXW�
WHULQJ�RQ�WKHUPDOO\�R[LGL]HG�6L�������VXEVWUDWHV�LQ�D�PDJQHWLF�ILHOG�RI�DERXW�����2H�
,Q�%69�DQG�GXDO�69��D�7D�1L �� )H ��� ELOD\HU�ZDV�XVHG�DV�D�VHHG�OD\HU�WR�REWDLQ�WKH�H[�
FKDQJH�ELDVLQJ�RI�WKH�RYHUOD\LQJ�&R)H�E\�,U0Q��7KH�EDVH�SUHVVXUH�RI�WKH�SURFHVV�ZDV
EHORZ��î��� � 7RUU DQG�WKH�DUJRQ������������JDV�SUHVVXUH�ZDV���P7RUU��7KH�GHSRVL�
WLRQ�UDWHV�RI�,U0Q��&R)H��DQG�1L)H�OD\HUV�ZHUH����a��c�V��7KH�FU\VWDO�VWUXFWXUHV�ZHUH
LQYHVWLJDWHG� E\� ;�UD\� GLIIUDFWLRQ� �;5'�� �&X. � � OLQH��� ,Q� RUGHU� WR� LQGXFH� ODUJH� + � �

EHWZHHQ�WKH�,U0Q OD\HU�DQG�WKH�SLQQHG�&R)H OD\HU��D�VHULHV�RI�DQQHDOLQJ�F\FOHV�ZDV
DSSOLHG�XQGHU�D�VWDWLF�PDJQHWLF�ILHOG�RI������2H�LQ�YDFXXP�IXUQDFH�ZLWK�WKH�SUHVVXUH
RI��î��� � 7RUU��(DFK�DQQHDOLQJ�F\FOH�FRQVLVWHG�RI�D���KRXU�UDPS�WR������&��D���KRXU
LVRWKHUPDO�DQQHDOLQJ�DW������&�DQG�D���KRXU�FRROLQJ�GRZQ�WR�D�URRP�WHPSHUDWXUH��7KH
5�5��05�UDWLR��ZDV�PHDVXUHG�E\�WKH�IRXU�SRLQW�PHWKRG�DW�D�URRP�WHPSHUDWXUH��ZLWK

WKH�PDJQHWLF�ILHOG�DSSOLHG�DORQJ�WKH�GLUHFWLRQ�RI�+ � � ��7KH�PDJQHWL]DWLRQ�FXUYHV�ZHUH
PHDVXUHG�E\�D�YLEUDWLQJ�VDPSOH�PDJQHWRPHWHU��960���$WRPLF�IRUFH�PLFURVFRS\�ZDV
XVHG�WR�PHDVXUH�WKH�VXUIDFH�URXJKQHVV�

���5HVXOWV�DQG�GLVFXVVLRQ

�����3LQQHG�OD\HU�WKLFNQHVV�GHSHQGHQFH�RI�+ � � �DQG�05�UDWLR

)LJXUH���GHPRQVWUDWHV�WKH�SLQQHG�&R)H�ILOP�WKLFNQHVV�GHSHQGHQFH�RI�+ � � �DQG�05
UDWLR�IRU�ERWK�769�DQG�%69�DQQHDOHG�DW������&�IRU���K��7KH�05�UDWLRV�RI�769�DQG
%69�LQFUHDVH�ZLWK�LQFUHDVLQJ�&R)H�SLQQHG�OD\HU�WKLFNQHVV��7KH�K\SHUEROLF�+ � � ��W ������� �
GHSHQGHQFH� LQGLFDWHV� WKDW� ,U0Q�&R)H� ELOD\HUV� DSSUR[LPDWHO\� IROORZ� WKH� FRPPRQ
HTXDWLRQ�>�@�+ � � � �-��0 � îW���ZKHUH�-�LV�LQWHUIDFLDO�H[FKDQJH�FRXSOLQJ�HQHUJ\��0 � �DQG�W
DUH� WKH� VDWXUDWLRQ�PDJQHWL]DWLRQ� DQG� WKH� ILOP� WKLFNQHVV� RI� WKH� SLQQHG� IHUURPDJQHWLF
OD\HU��UHVSHFWLYHO\��,Q�WKH�UHPDLQGHU�RI�WKLV�SDSHU��SLQQHG�OD\HU�WKLFNQHVV�RI����c�ZLOO
EH�DSSOLHG�IRU�DOO�69�



([FKDQJH�FRXSOLQJ�ILHOG�LQ�,U0Q�VSLQ�YDOYHV�FRXSOHG�WR�&R)H ��

)LJ�����7KH�SLQQHG�&R)H�ILOP�WKLFNQHVV�GHSHQGHQFH
RI�WKH�+ � 	 �DQG�05�UDWLR�IRU�769

DQG�%69�DIWHU�WKH�VHFRQG�DQQHDOLQJ

�����6WUXFWXUDO�SURSHUWLHV

7\SLFDO�69�SHUIRUPDQFHV�ZLWK�DQ�RSWLPDO�,U0Q�WKLFNQHVV�RI�����c�DUH�VKRZQ�LQ
WKH�WDEOH��,Q�WKH�DV�GHSRVLWHG�VWDWH��769�VKRZV�D�KLJKHU�05�UDWLR�WKDQ�%69�V\VWHP��LW
H[KLELWV�KRZHYHU�D�SRRU�+ � � ��)RU�769��WKH�DQQHDOLQJ�IRU���K�DW����� � &�LQ�YDFXXP�UH�
VXOWV� LQ� DQ� LPSURYHPHQW� RI�+ � � �� ZKLOH�05� UDWLR� LV� VOLJKWO\� UHGXFHG�� )RU� %69�� WKH
DQQHDOLQJ�UHVXOWV�LQ�D�KLJKHU�+ � � �DQG�05�UDWLR��ZLWK�+ � � �EHLQJ�PXFK�KLJKHU�DQG�05
UDWLR�EHLQJ� UHGXFHG�FRPSDUHG� WR�769��'XDO�69�ZLWK�05� UDWLR� RI� ����� VKRZV� WZR
H[FKDQJH�ORRSV��RQH�DW�D�ORZHU�ILHOG�GXH�WR�SLQQLQJ�RQ�WKH�WRS�VLGH�DQG�D�VHFRQG�ORRS
DW�D�KLJKHU�ILHOG�GXH�WR�WKH�ERWWRP�VLGH�SLQQLQJ�

7DEOH��6SLQ�YDOYH�SDUDPHWHUV�IRU�WKH�769��%69��DQG�GXDO�69
HYDOXDWHG��RSWLPDO�,U0Q�WKLFNQHVV�RI�����c

6SLQ�9DOYH 5 � ��W�VT�� D5�5���� + � 	 ��2H� + � ��2H� + � � � ��2H�
7RS�DV�GHSRVLWHG ����� ��� ��� ��� ���
7RS�DQQHDOHG ����� ��� ��� ��� ���
%RWWRP�DV�GHSRVLWHG ����� ��� ��� ��� ����
%RWWRP�DQQHDOHG ����� ��� ���� ��� ����
'XDO�DQQHDOHG ����� ��� ������� ������� ����

)LJXUHV��D���E�VKRZ�WKH�;�UD\�GLIIUDFWLRQ�SDWWHUQV�RI�WKH�VDPSOHV��DV�GHSRVLWHG�DQG
DIWHU�DQQHDOLQJ��WZR�F\FOHV��IRU�WKH�769�DQG�%69��UHVSHFWLYHO\��,Q�WKHVH�ILJXUHV��ZH�VHH
WKH�SUHIHUHQWLDO�������SHDN�RI�WKH�IFF�RUGHUHG�,U0Q�DFFRPSDQLHG�E\�D�SHDN�DWWULEXWHG�WR
WKH�������RI�1L)H�DQG�WKH�SRVVLEOH�FRQWULEXWLRQV�IURP�WKH�������RI�&X�DQG�&R)H��)RU�WKH
DV�GHSRVLWHG� 769� VWUXFWXUH�� ODWWLFH� FRQVWDQWV� RI� D�  � ����� c� DQG� ����� c� ZHUH
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REWDLQHG� IURP�,U0Q�DQG�&R)H�&X��&R)H�1L)H� IFF� ������SHDN�SRVLWLRQV��)RU� WKH� DQ�
QHDOHG�769��DQ�LQFUHDVH�LQ�IFF�������SHDN�LQWHQVLW\�LQGLFDWHV�DQ�LPSURYHPHQW�RI�WKH
FU\VWDOOLQH�WH[WXUH�LQGXFHG�E\�DQQHDOLQJ��7KH�GHFUHDVH�RI�WKH�05�UDWLR�PD\�EH�DWWULE�
XWHG�WR�KLJKHU�VKHHW�UHVLVWDQFH��5� ��GXH�WR�LQWHUGLIIXVLRQ��ZKLOH�WKH�KLJKHU�+ � � �UHVXOWV
IURP�WKH�LPSURYHG�������FU\VWDOOLQH�VWUXFWXUH�

)LJ�����;�UD\�GLIIUDFWLRQ�VFDQ�SDWWHUQV�IRU�WKH�769��D��DQG�%69��E�
LQ�WKH�DV�GHSRVLWHG�VWDWH�DQG�DIWHU�WKH�VHFRQG�DQQHDOLQJ

7KH�,U0Q�������SHDN�RI�DQQHDOHG�%69�VKRZV�D�KLJKHU�LQWHQVLW\�DQG�D�KLJKHU�� �SR�
VLWLRQ� �D�  � �����c�� WKDQ� 769�� ZKLOH� WKH� &R)H�&X�&R)H�1L)H� ������ SHDN� SRVLWLRQ� LV
XQFKDQJHG��7KLV�LQGLFDWHV�D�KLJKHU�SHUIHFWLRQ�RI�WKH�FU\VWDOOLQH�WH[WXUH�RI�,U0Q�OD\HU�LQ
%69�WKDQ�LQ�769�VWUXFWXUHV��,Q�WKH�769�VWUXFWXUH��WKH�,U0Q�OD\HU�JURZV�RYHU�D�WKLFNHU
DQG� URXJKHU� XQGHUOD\HU� RI� 7D�1L)H�&R)H�&X�&R)H�1L)H� ZLWK� FXPXODWLYH� URXJKQHVV
>��@�ZKLFK�UHGXFHV�WKH�,U0Q�WH[WXUH�DQG�D�ODUJHU�DYHUDJH�G�VSDFLQJ�ZLWK�D� ������c�

,Q�FRQWUDVW�WR�WKH�769�FDVH��WKH�,U0Q�OD\HU�RI�%69�KDV�D�VXSHULRU��PRUH�FRPSDFW
IFF�������WH[WXUH�GXH�WR�LWV�JURZWK�RQ�D�WKLQ�DQG�VPRRWK�XQGHUOD\HU�RI�7D���1L)H���
7KH� WH[WXUH�RI� ,U0Q� OD\HU� FDQ�EH� IXUWKHU� LPSURYHG�E\� DQQHDOLQJ�� OHDGLQJ� WR� D�PRUH
EXON�OLNH� PLFURVWUXFWXUH� DQG� WR� KLJKHU� + � � YDOXHV�� +RZHYHU�� VLQFH� WKH� &R)H�&X�
&R)H�1L)H�OD\HUV�JURZ�RQ�WKH�URXJKHU�,U0Q�VXUIDFH�ZLWK�UHGXFHG�JUDLQ�VL]H�>������@
DV�VHHQ�LQ�WKH�������SHDN�ZLGWKV��WKLV�OHDGV�WR�D�KLJKHU�5� ��ORZHU�05�UDWLR�GXH�WR�PRUH
HIILFLHQW�JUDLQ�ERXQGDU\�VFDWWHULQJ�� DQG�D� ODUJHU�+ � ��� �� LQWHUOD\HU� FRXSOLQJ� ILHOG�� FRP�
SDUHG�WR�WKH�769�VWUXFWXUH�



([FKDQJH�FRXSOLQJ�ILHOG�LQ�,U0Q�VSLQ�YDOYHV�FRXSOHG�WR�&R)H ��

�����0DJQHWLF�DQG�05�SURSHUWLHV

0DJQHWLF�K\VWHUHVLV�ORRSV�DQG�PDMRU�05�FXUYHV�PHDVXUHG�SDUDOOHO�WR�DQ�HDV\�D[LV
RI�WKH�%69�VWUXFWXUH�DUH�VKRZQ�LQ�)LJV����DQG���IRU�DV�GHSRVLWHG�DQG�DQQHDOHG��WZR
F\FOHV�� VDPSOHV�� UHVSHFWLYHO\�� 7KH� YDOXHV� RI�+ � � � DQG� FRHUFLYLW\� �+ � �� RI� WKH� SLQQHG
OD\HU�RI�DQQHDOHG�%69�DUH� IRXQG� WR�EH������2H�DQG�����2H�� UHVSHFWLYHO\��$�FRUUH�
VSRQGLQJ� UHVXOW� LV� REWDLQHG� IURP� WKH� PDMRU� 05� FXUYH� RI� )LJ�� �D�� 7KH� URRP
WHPSHUDWXUH�+ � � �RI�WKH�%69�ILOP�DQQHDOHG�DW���� �&�IRU���K�ZDV�DERXW�WZLFH�WKDW�RI
WKH�DV�GHSRVLWHG�RQH�

)LJ�����0DMRU�05��D��DQG�PDJQHWL]DWLRQ��E�
FXUYHV�IRU�DV�GHSRVLWHG�%69

)LJ�����0DMRU�05��D��DQG�PDJQHWL]DWLRQ��E�
FXUYHV�IRU�%69�DIWHU�WKH�VHFRQG�DQQHDOLQJ�
7KH�LQVHW�LQ��D��VKRZV�PLQRU�05�FXUYH

)URP�WKH�PLQRU�05�FXUYH��LQVHW�LQ�)LJ���D���LW�LV�IRXQG�WKDW�WKH�LQWHUOD\HU�FRXSOLQJ
ILHOG��+ � ��� ��EHWZHHQ�WKH�IUHH�OD\HU�DQG�WKH�SLQQHG�OD\HU�LV�DERXW����2H��DQG�WKH�FRHU�
FLYH�ILHOG�RI�WKH�IUHH�OD\HU�LV���2H��,Q�DGGLWLRQ��ZH�QRWH�WKDW�WKH�SLQQHG�OD\HU��ZKLFK�LV
FULWLFDO� IRU� WKH� RSHUDWLRQ� RI� DQ� 69� KHDG�� VKRZV� VWDEOH�05� SURSHUWLHV�� 7KHUH� LV� QR
FKDQJH�LQ�LWV�EHKDYLRXU�FDXVHG�E\�WKH�ILHOGV�DSSOLHG�XS�WR�DERXW�����2H�
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)LJ�����05��D��FXUYHV�DQG�PDJQHWL]DWLRQ�FXUYHV��E��IRU�769�DQQHDOHG�DW������&�IRU��K�
�F��DQG��G��±�GXDO�69��7KH�LQVHWV�LQ��D��DQG��F��VKRZ�PLQRU�05�FXUYHV

)LJXUH���VKRZV�WKH�05�DQG�PDJQHWL]DWLRQ�FXUYHV�IRU�769�DQG�GXDO�69�DQQHDOHG
DW���� �&�IRU��K��7KH�769�VKRZV�D�KLJKHU�05�UDWLR�DQG� ORZHU�+ � � YDOXH��'XDO�69�
ZLWK�05�UDWLR�RI������DQG�+ � � �RI���������2H��VKRZV�WZR�H[FKDQJH�ORRSV�GXH�WR�WKH
GLIIHUHQFH�LQ�WKH�+ � � �EHWZHHQ�WKH�WRS�DQG�ERWWRP�SLQQHG�OD\HUV�

�����9DU\LQJ�WKH�QXPEHU�RI�DQQHDOLQJ�F\FOH
)LJXUH���VKRZV�WKH�GHSHQGHQFH�RI�+ � � �DQG�05�UDWLR�RI�WKH�%69�DQG�769�RQ�WKH

QXPEHU�RI�DQQHDOLQJ�F\FOHV��7KH�DV�GHSRVLWHG�VDPSOH�VKRZV�+ � � RI�����2H�DQG�05
UDWLR�RI������IRU�%69��+ � � �RI�����2H�DQG�05�UDWLR�RI������IRU�769��7KH�+ � � �DQG�05
UDWLR�RI�769�GHFUHDVH�JUDGXDOO\�ZLWK� WKH�QXPEHU�RI� DQQHDOLQJ� F\FOHV��)RU� WKH�%69
DIWHU�RQH�DQQHDOLQJ�F\FOH��WKH�+ � � �DQG�05�UDWLR�LQFUHDVH�WR�DERXW������2H�DQG������
UHVSHFWLYHO\��$IWHU� WKH�VHFRQG�DQQHDOLQJ�F\FOH�� WKH�05�UDWLR�GHFUHDVHV� WR�������DQG
WKH�FXUYHV�EHFRPH�UHODWLYHO\�VWDEOH�ZLWK�+ � � YDOXHV�RI������2H�

�����7KHUPDO�VWDELOLW\
)RU�DSSOLFDWLRQ� LQ�69�UHDG�KHDG�� WKH�+ � � VKRXOG�EH�JUHDWHU� WKDQ�����2H��DQG�+ � �

DQG�05�UDWLR�VKRXOG�QRW�EH�DIIHFWHG�E\�WKH�WHPSHUDWXUH�RI������&�GXULQJ�GHYLFH�SUR�



([FKDQJH�FRXSOLQJ�ILHOG�LQ�,U0Q�VSLQ�YDOYHV�FRXSOHG�WR�&R)H ��

GXFWLRQ��RU�WHPSHUDWXUH�IURP������&�WR������&�SURGXFHG�E\�HOHFWURVWDWLF�GLVFKDUJH�RU
VHQVLQJ� FXUUHQW�GXULQJ� GHYLFH� RSHUDWLRQ� >���� ��@��7KLV� SRLQWV� RXW� WKH� LPSRUWDQFH� RI
WHPSHUDWXUH�GHSHQGHQFH�RI�WKH�+ � � ��)LJXUH���VKRZV�WKH�WHPSHUDWXUH�GHSHQGHQFH�RI�+ � �

IRU� 769� DQG� %69� SUHYLRXVO\� VXEMHFWHG� WR� WZR� DQQHDOLQJ� F\FOHV�� 7KH�+ � � � RI� 769

)LJ�����$QQHDOLQJ�F\FOH�GHSHQGHQFH�RI
+ � 	 �DQG�05�UDWLR�IRU�WKH�%69�DQG�769

)LJ�����7HPSHUDWXUH�GHSHQGHQFH�RI�WKH�+ � 	

IRU�WKH�%69�DQG�769�DIWHU�WKH�VHFRQG�DQQHDOLQJ�F\FOH
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