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+RZ FDQ�ILEUH EXQGOHV�WKDW�VWLFN�RXW�RI�WKH�ERDUG�FXW IDFH EH�H[SODLQHG"
,QWURGXFWLRQ
:H�KDYH�UHSHDWHGO\�REVHUYHG WKDW��DIWHU�D�VKHDU�FXW� ILEUHV�DUH�OHIW�VWLFNLQJ RXW�RI�WKH�FXW IDFH� 7KH�TXHVWLRQ RI KRZ�WKLV�LV�SRVVLEOH DULVHV�:LWKLQ�WKH�VFRSH�RI�D�*HUPDQ�$,) VWXG\��3URMHFW�QXPEHU�������� ZH�PDGH�D�YLGHR�RI�WKH�FXWWLQJ�SURFHVV�IRU�WKH�SXUSRVH�RI�EHLQJ�DEOH�WR�DQDO\VH�WKH�UHVXOWDQW�GHIRUPDWLRQ DQG�WKH�IRUFHV DSSOLHG�6ROLG�ERDUG���PP WKLFN�ZDV�XVHG�IRU�WKLV�SXUSRVH� :H�GLVFRYHUHG�DQ�XQH[SHFWHG�SKHQRPHQRQ RQ�WKH�YLGHR WKDW�UHYHDOHG�KRZ�ILEUH EXQGOHV FDQ�VWLFN RXW�RI�WKH�FXW IDFH�
'HWDLOV
7KH�SKHQRPHQRQ ,�DP�VSHDNLQJ�DERXW LV�VKRZQ�LQ�GHWDLO�LQ�)LJXUH��� <RX�FDQ�VHH�WKH�FXW�HGJH�RI�WKH�ERDUG�LQ�WKH�IRUHJURXQG�DQG�WKH�ILEUH�EXQGOH RQ�WKH�FXW�IDFH EHKLQG�LW�

,Q�RUGHU�WR�FXW�VROLG�ERDUG� ZH�FODPSHG�WKH�ERDUG�LQ�D�+\GUR�SUHVV WKDW�LV�HTXLSSHG ZLWK���NQLYHV�7KH�WRS�NQLIH�ZDV�IL[HG DQG�WKH�ERWWRP�NQLIH�PRYHG XSZDUGV� 7KH�NQLIH�DQJOHV�RI�ERWK�NQLYHV ZHUH�LGHQWLFDO� 7KH�WRS�NQLIH�ZDV�LQFOLQHG�E\�DERXW����WR�SURYLGH�D�IUHH�DQJOH�EHWZHHQ�WKH�NQLYHV� :H�GUHZ�OLQHV RQ�WKH�IDFH�RI�WKH�ERDUG WR�EH�DEOH�WR�VKRZ�WKH�GHIRUPDWLRQ�RQ�WKH�YLGHR� :H�KDYH�WDNHQ�WKH�PRVW�LPSRUWDQW�IUDPHV�IURP�WKLV�YLGHR�WKDW UHYHDO�KRZ�WKLV�SKHQRPHQRQ GHYHORSHG�6HH�)LJXUH ��x 7KH�ILUVW�SLFWXUH�FOHDUO\�VKRZV WKH�NQLYHV EDUHO\�WRXFKLQJ�WKH�VXUIDFH��x 7KH�VHFRQG�SLFWXUH�VKRZV WKH�GHIRUPDWLRQ�GXULQJ�WKH�FRPSUHVVLRQ�SKDVH�x 7KH�WKLUG�SLFWXUH�VKRZV JUHDWHU�FRPSUHVVLRQ� :KDW�LV�UHPDUNDEOH�LV�WKDW�WKH�GHIRUPHG�PDWHULDO�RQ�WKH�OHIW�VLGH�RI�WKH�ERWWRP�NQLIH�LV�VWLOO�LQ�FRQWDFW�ZLWK�WKH�OHIW�VLGH�RI�WKH�ERWWRP�NQLIH�x 7KH�IRXUWK�SLFWXUH�VKRZV�WKDW�VXGGHQO\�D�EXQGOH�RI�ILEUHV LV�SXOOHG RXW�RI�WKH�WKLFNQHVV�RI�WKH�PDWHULDO� 7KH�PDWHULDO�RQ�WKH�OHIW�VLGH�RI�WKH�ERWWRP�NQLIH�LV�QR�ORQJHU�LQ�FRQWDFW�ZLWK�WKH�VLGH�RI�WKH�ERWWRP�NQLIH� $�VPDOO�VOLW�LV�YLVLEOH�

)LJXUH����7KH�K\GUR�SUHVV�ZLWK�WKH�FODPSHG�ERDUG�DQG�YLGHR�FDPHUD�)LJXUH ���7KH�FXW�HGJH�LV�FOHDUO\ HYLGHQW��7KH�ILEUH�EXQGOH�LV�VKRZQ�LQ�WKH�EDFNJURXQG�
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x ,Q�WKH�ILIWK SLFWXUH� WKH�VOLW�LV�ZLGHU VWLOO� DQG�D�EXQGOH RI�ILEUHV LV�EHLQJ�SXOOHG RXW�IURP�WKH�IDFH RI�WKH�FXW��:KHQ�VHHQ�DORQJ�WKH�HQWLUH�OHQJWK�RI�FXW��WKH�FXWWLQJ�SURFHVV LV�YLUWXDOO\�ILQLVKHG� 7KHUHIRUH� WKH�VOLW EHWZHHQ�WKH�GHIRUPHG�PDWHULDO�DQG�WKH�NQLIH LV�ZLGHU KHUH�x 7KH�VOLW�LV�DW�LWV�PD[LPXP�LQ�WKH�VL[WK SLFWXUH� ,W�LV�QRZ�FOHDUO\�HYLGHQW�WKDW�WKH�ILEUH�EXQGOHLV�PRYLQJ�DORQJ�WKH�FXW�LQ�WKH�GLUHFWLRQ�RI�PRYHPHQW�RI�WKH�ERWWRP�NQLIH� ,I QR�ILEUHV�DUH�EURNHQ LQ�WKH�PHDQWLPH��WKH\�ZLOO�EH�FXW�E\�WKH�NQLYHV WKDW�DUH�QRZ�PHFKDQLFDOO\�WRXFKLQJ�HDFK�RWKHU��7KH�ILEUH�EXQGOH PHQWLRQHG�EHIRUH LV�QR�ORQJHU�IL[HG�WR�WKH�PDWHULDO�VXUURXQGLQJ�WKH�FXW��:KDW�KDV�KDSSHQHG WR D�ILEUH�EXQGOH FDQ�DOVR�KDSSHQ�WR D�VLQJOH�ILEUH� 7KLV�SKHQRPHQRQ�PD\�DOVR�RFFXU�RQ�WKH�ULJKW�KDQG�VLGH�RI WKH�WRS�NQLIH��GHSHQGLQJ�RQ�WKH�NQLIH�DQJOHV� WHQVLRQ�GLVWULEXWLRQ DQG�WKLFNQHVV�RI�WKH�PDWHULDO�

$V�VDLG�EHIRUH��WKH�ILEUH�EXQGOH QR�ORQJHU�LV�IL[HG�LQ�WKH�IDFH RI�WKH�FXW� ,W�LV�SRVVLEOH�WR�SXOO�WKH ILEUH�EXQGOH RXW�RI�WKH�FXW� ,�KDYH�GRQH�VR��DV�\RX�FDQ�VHH�LQ�)LJXUH ��<RX�FDQ�FOHDUO\�VHH�WKDW�WKLV�ILEUH�EXQGOH ZDV�FXW�E\�WKH�NQLYHV� DIWHU�LW�ZDV SXOOHG RXW�RI�WKH�FXW�IDFH�

)LJXUH����&XWWLQJ�VHTXHQFH

)LJXUH����)LEUH�EXQGOHV�SXOOHG�RXWRI�WKH�IDFH�RI�WKH�FXW
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:KDW�GRHV�WKH FXWWLQJ�VHTXHQFH�ORRN OLNH ZKHQ�FLUFXODU�VKHDU�NQLYHV DUH�XVHG"
,Q�WKH�FDVH�RI FLUFXODU�VKHDU�NQLYHV� RQO\�WKH�ERWWRP�NQLYHV DUH�DFWXDOO\�GULYHQ�DQG�VXSSRUW�WKH�ZHE��7KH�WRS�NQLYHV DUH�RQO\�GULYHQ�E\�IULFWLRQ� 7KH�VSHHG�RI�WKH�WRS�NQLYHV GHSHQGV�RQ�WKH�WKLFNQHVV�RI�WKH�ZHE DQG�RQ�WKH�FRHIILFLHQW�RI�IULFWLRQ�EHWZHHQ� WKH�NQLYHV WKHPVHOYHV��DQG� WKH�NQLYHV DQG�WKH�ZHE�7KH�DQJOH�RI�WKH�WRS�NQLYHV LV�XVXDOO\�OHVV�WKDQ������7KH�ERWWRP�NQLYHV QRUPDOO\�VXSSRUW�WKH�ZHE�VHH�)LJXUH �� 7KH�FRPSUHVVLRQ�WDNHV�SODFH�EHWZHHQ�WKH�WRS�NQLIH�DQG WKH�ERWWRP�NQLIH��7KH�GHIRUPDWLRQ�RI�WKH�ZHE�WDNHV�SODFH�PDLQO\�RQ�WKH�OHIW VLGH�RI�WKH�WRS�NQLIH� EXW DOVR�PD\�WDNH�SODFH�RQ�WKH�ULJKW�VLGH RI�WKH�ERWWRP�NQLIH��
)LJXUH ��LV�VKRZLQJ WKH�YLUWXDO�SURJUHVV RI�FRPSUHVVLRQ��7KH�ZHE�LV�UXQQLQJ�IURP�ULJKW�WR�OHIW�

7KH�VHTXHQFH�LV�DV�IROORZV�� 7KH�NQLYHV�FRPSUHVV�WKH�ZHE�WR�DERXW �����WR �����NJ�GP���GHSHQGLQJ�RQ�WKH�ILOOHUV�HWF��VKRZQ�LQ�GDUN�UHG�� $�VKHDU�FXWWLQJ RI�WKH�ZHE�WKHQ�VXGGHQO\�WDNHV�SODFH� 7KH�NQLYHV DUH�QRW�\HW�LQ�FRQWDFW�� ,W�LV�QRZ�SRVVLEOH�IRU�WKH�FXW ZHE�RQ�WKH�ERWWRP�NQLIH�WR�YLUWXDOO\�UHWXUQ�WR�LWV�RULJLQDO�WKLFNQHVV��7KLV�LV�VKRZQ LQ�OLJKW UHG� 7KH�VHTXHQFH�RI�SXOOLQJ�ILEUHV�RXW�RI�WKH�FXW�IDFH WDNHV�SODFH GXULQJ�WKH�SHULRG�EHWZHHQ�WKH�VKHDU�FXW�DQG�WKH�PRPHQW�WKH�NQLYHV WRXFK�HDFK�RWKHU��EHFDXVH�RI�WKH�UHOD[DWLRQ VHTXHQFH� H[DFWO\�DV�VKRZQ LQ�)LJXUH ��� 7KH�VDPH�UHOD[DWLRQ�VHTXHQFH�RFFXUV�DW WKH�WRS�NQLIH��DOWKRXJK�WKLV�LV�QRW�VKRZQ�KHUH�

)LJXUH����FRPSUHVVLRQ�DQG�UHOD[DWLRQDW�WKH�LQJRLQJ�QLS�RI�WKH�NQLIHV�

)LJXUH����&XW�WKURXJK�WKH�ZHE)LJXUH����7RS�YLHZ�RI�FXW

)LJXUH����&URVV�FXW�RYHU�ERWK�NQLYHV
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7KH�FXW�IDFH LV�SULPDULO\ D�VKHDU�FXW��7KH�VKDSH�RI�WKH�VKHDU�FXW�GHSHQGV�RQ�� WKH�WHQVLRQ�FRQGLWLRQV DW WKH�FXW�IDFH DQG�WKH UHVXOWLQJ�HODVWLF�DQG�SODVWLF�GHIRUPDWLRQ� WKH�ILEUH RULHQWDWLRQ�LQ�WKH�ZHE�LWVHOI� DQG RQ�WKH�GLUHFWLRQ�RI�WKH�FXW� UHODWHG�WR WKH�ILEUH�RULHQWDWLRQ��6HH�)LJXUHV ��DQG���
&RQFOXVLRQ�
7KH�H[SODQDWLRQ�JLYHQ�DERYH�LV�YDOLG�IRU�VLQJOH�ILEUHV�DV�ZHOO�DV�IRU�EXQGOHV RI�ILEUHV��7KH�FRQVHTXHQFH�RI�WKLV�H[SODQDWLRQ�LV�WKDW�WKH�WKLFNHU�WKH�ZHE� WKH�PRUH�\RX�ZLOO�VHH�ILEUHV�RU�ILEUH�EXQGOHV�VWLFNLQJ�RXW�RI�WKH�FXW�IDFH� 7KLV�FRUUHVSRQGV�WR�ZKDW�LV�REVHUYHG�LQ�SUDFWLFH� ZKLFK�VKRZVWKDW�WKH�FXW�EHFRPHV�ZRUVH�ZLWK�LQFUHDVLQJ�ZHE WKLFNQHVV HYHQ�ZLWK�WKH�VDPH�VHW�RI�NQLYHV�
$FNQRZOHGJHPHQW�
,�KRSH�WR�KDYH�PDGH�D�FRQWULEXWLRQ WR�DQ�XQGHUVWDQGLQJ�RI�WKH�FXWWLQJ�SURFHVV�E\�RIIHULQJ�WKH�DERYH�H[SODQDWLRQ�RI�WKH SKHQRPHQRQ RI�ILEUH�EXQGOHV�VWLFNLQJ�RXW�RI�WKH�FXW�IDFH��,�ZRXOG�OLNH�WR�WKDQN�376�0XQLFK�IRU�JLYLQJ PH�WKH�RSSRUWXQLW\ WR�SDUWLFLSDWH LQ�WKLV $,)�3URMHFW�1R��������


