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$�QXPEHU�RI�LPSRUWDQW�ODVHU�DSSOLFDWLRQV�EHQHILW�IURP�XVH�RI�ILEUH�RSWLF�EHDP�GHOLYHU�$GYDQWDJHV�LQFOXGH�WKH�RSWLRQ�RI�UHPRWH�ORFDWLRQ�RI�WKH�ODVHU��XVH�RI�D�YHU\�FRPSDFWRSWLFDO� KHDG� DW� WKH� GLVWDO� HQG� RI� WKH� ILEUH� �H�J�� LQ� DSSOLFDWLRQV� ZKHUH� DFFHVV� LVGLIILFXOW���HDV\�PDQLSXODWLRQ�RI�WKH��FRPSDFW��ZRUNLQJ�KHDG��DQG�UDSLG�UHFRQILJXUDWLRQRU�VZLWFKLQJ�RI�WKH�ORFDWLRQ�RI�SRZHU�GHOLYHU\�
$27� KDYH� LQYHVWLJDWHG� WKH� RSSRUWXQLW\� WR� DFKLHYH� WKHVH� DGYDQWDJHV� ZLWK� WKH� YHU\VKRUW���a��QV��KLJK�LQWHQVLW\�SXOVHV�JHQHUDWHG�E\�WKH�$&(�ODVHUV��$OO�$&(�RVFLOODWRUVSURGXFH�KLJK�TXDOLW\�7(0RR�EHDPV�RI�a����PP�GLDPHWHU��DQG�RQO\�PRGHVW��a����FKDQJH�LQ�GLYHUJHQFH�ZLWK�UHS�UDWH�DQG�DYHUDJH�SRZHU�
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$� W\SLFDO� H[DPSOH� RI� D� ODVHU� EHDP� VSDWLDO� SURILOH� LV� VKRZQ� LQ� )LJXUH� ����� 7KLV�ZDVREWDLQHG�E\�SRVLWLRQLQJ�D�SKRWRGLRGH�EHKLQG�D�a����PP�SLQKROH�DQG�VFDQQLQJ�DFURVVWKH�EHDP�DW�D�GLVWDQFH�RI�a����P�IURP�WKH� ODVHU��7KH�����QP�EHDP�IURP�WKH�$27�<$*���4�ODVHU�DW�a����P:�KDV�D�GLYHUJHQFH�IXOO�DQJOH�RI�a���PUDG�
����QP�3XOVHV
:H�KDYH� FRXSOHG� WKH� EHDP� E\� VLPSOH� UHOD\� RSWLFV� LQWR� D� �P� ORQJ� DOO�VLOLFD� ���PPFRUH����1$�ILEUH�ZLWK�JRRG�HIILFLHQF\���6LQFH�WKH�LQSXW�EHDP�SURILOH�LV�QRW�D�µWRS�KDW¶PDWFKLQJ�WKH�ILEUH�FRUH�GLDPHWHU�WKH�UHOD\HG�EHDP�ZDLVW�VL]H�ZDV�FKRVHQ�WR�EH�VPDOOHUWKDQ�WKH�FRUH�WR�DYRLG�RYHUILOOLQJ�RI�WKH�ILEUH�DQG�VLJQLILFDQW�ORVV�RI�WUDQVPLWWHG�SRZHU�7KH� �PRGHVW�� GHPDJQLILFDWLRQ� ZDV� FKRVHQ� WR� DFKLHYH� KLJK� WUDQVPLVVLRQ� EXW� DYRLGH[FHVVLYH� SRZHU� ORDGLQJ� RQ� WKH� LQSXW� IDFH� RI� WKH� ILEUH�� )LJXUH� ���� VKRZV� D� W\SLFDOSURILOH� IURP� WKH� ILEUH�� DJDLQ� UHFRUGHG� E\� D� SKRWRGLRGH� DQG� SLQKROH� FRPELQDWLRQVFDQQHG�DFURVV�WKH�EHDP���+HUH�WKH�RXWSXW�EHDP�IXOO�DQJOH�ZDV�a����PUDG�DQG�IDLUO\LQVHQVLWLYH� WR� WKH�GLVSRVLWLRQ�RI� WKH� ILEUH�±� DUUDQJHG� LQ� ORRSV�RI�a����PP�GLDPHWHUZLWK� QR� WLJKW� EHQGV�� 7KH� ����QP� LQSXW� SRZHU� ZDV� � !� ���P:� DQG� WKH� RYHUDOOWUDQVPLVVLRQ� a� ����� 7KH� ILEUH� IDFHV�ZHUH� QRW�$5� FRDWHG�� VR� WKLV� FRPSDUHV� ZLWK� DPD[LPXP�SRVVLEOH�WUDQVPLVVLRQ�RI�a�����

����QP����P:�%HDP�2XW�RI�)LEUH�

���

�

��

���

����

� � � � �� �� �� �� �� ��6FDQ�3RVLWLRQ��PP�

6LJQD
O��$UE

�8QLW
V�

)LJXUH����
$27�KDV�XQGHUWDNHQ�PDQ\�H[SHULPHQWV�DW�����QP�RI�WKLV�W\SH��2XU�SDUWLFXODU�LQWHUHVWKDV�EHHQ�LQ�ILEUH�SHUIRUPDQFH�DW�ORZ�PRGHVW�UHSHWLWLRQ�UDWHV�ZKHUH�WKH�ODVHU�SXOVHV�DUHVKRUWHVW� DQG� WKHUHIRUH� WKH� LQWHQVLWLHV� KLJKHVW�� ,Q� WKHVH� WULDOV�� SRZHU� GHQVLWLHV� DW� WKH



ILEUH� IDFH� KDYH� EHHQ� XS� WR� a� ���0:�FP� DQG� WKH� HQHUJ\� GHQVLW\� XS� WR� ���-�FP��2SHUDWLRQ�XQGHU� WKHVH�FRQGLWLRQV�KDV�QRW� OHG� WR� DQ\� SUREOHPV� LQ�SRZHU� FRXSOLQJ�RUILEUH�WUDQVPLVVLRQ�
���QP�3XOVHV
$27�KDYH� FRQGXFWHG� VLPLODU� ILEUH� WUDQVPLVVLRQ� WULDOV� DW� ���QP��:H�XVHG� DQ�$27�<92���463�ZLWK� D� VWDQGDUG� .73� IUHTXHQF\� GRXEOHU�PRGXOH�� $JDLQ� WKH� a� ���PPGLDPHWHU� EHDP� ZDLVW� IURP� WKH� ODVHU� ZDV� UHOD\HG� LQWR� WKH� ILEUH� ZLWK� PRGHVWGHPDJQLILFDWLRQ�WR�DFKLHYH�JRRG�WUDQVPLVVLRQ��$Q�H[DPSOH�RI�D����QP�EHDP�SURILOHIURP�WKH�ILEUH� LV�VKRZQ� LQ�)LJXUH� ����� � ,Q� WKLV�FDVH�� WKH�SXOVHV�ZHUH�RI�RQO\�a����QVGXUDWLRQ�DW����QP���7KH�LQWHQVLW\�RQ�WKH�ILEUH�LQSXW�IDFH�ZDV�HVWLPDWHG�E\�$27�WR�EHa� ��0:�FP��� 1R� FKDQJH� LQ� WKH� SXOVH� WHPSRUDO� SURILOH� ZDV� PHDVXUHG� IROORZLQJWUDQVPLVVLRQ�� DQG� ZH� UHFRUGHG� QR� ILEUH� GDPDJH�GHWHULRUDWLRQ�� $JDLQ� WKH� PHDVXUHGRXWSXW�EHDP�IXOO�DQJOH�ZDV�a����PUDGV�DQG�WKH�SRZHU�WUDQVPLVVLRQ�a�����
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���QP�3XOVHV
3HUIRUPDQFH�ZLWK�89�SXOVHV�KDV�EHHQ�VLPLODUO\� LQYHVWLJDWHG�E\�$27�DQG� LV�HTXDOO\JRRG�� :H� DJDLQ� FRQFHQWUDWHG� RQ� ILEUH� WULDOV� ZLWK� VKRUW� SXOVHV� WR� LGHQWLI\� SRVVLEOHLVVXHV� UHODWHG� WR� KLJK� LQWHQVLW\� EXW� IRXQG� QR� SUREOHPV�� $V� DQ� H[DPSOH�� )LJXUH� ���VKRZV�SRZHU�WUDQVPLVVLRQ�XVLQJ����QP�SXOVHV�RI�a����QV�GXUDWLRQ��,W�FDQ�EH�VHHQ�WKDWWUDQVPLVVLRQ�UHPDLQHG�FRQVWDQW�DW�a�����XS�WR�WKH�PD[LPXP�LQSXW�ODVHU�SRZHU�RI�a��P:��FRUUHVSRQGLQJ�WR�D�SRZHU�GHQVLW\�RI�a���0:�FP� DW�WKH�ILEUH�LQSXW�IDFH�



0HDVXUHPHQW�RI� WKH����QP�WUDQVPLWWHG�EHDP�VKRZHG� WKDW� WKH�FRQH�DQJOH�ZDV�DJDLQIDLUO\�LQVHQVLWLYH�WR�WKH�OLH�RI�WKH�ILEUH��EXW�LQ�WKLV�FDVH��ZDV�ORZHU�DQG�RI�a����PUDGVIXOO� DQJOH� L�H�� VRPHZKDW� ORZHU� WKDQ�PHDVXUHG� DW� ����QP� RU� ���QP��$27� FRQVLGHUWKLV� PRVW� SUREDEO\� GXH� WR� D� VPDOOHU� LQSXW� EHDP� FRQH� DQJOH� LQ� WKH� ���QP� WULDOV�UHVXOWLQJ� IURP� XVH� RI� /%2� KDUPRQLF� FU\VWDOV� ZLWK� PRGHVW� DFFHSWDQFH� DQJOH� WRJHQHUDWH�WKH�89�SRZHU��
���QP�3RZHU�7KURXJK��P����XP����1$�)LEUH
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,Q� DOO� WKH� FDVHV� LQYHVWLJDWHG�� WKH� EHDP�ZDV� IRXQG� WR� EH� WUDQVPLWWHG� UHOLDEO\� E\� WKH���PP� FRUH� GLDPHWHU� ILEUH� ZLWKRXW� DQ\� DGYHUVH� HIIHFWV�� 1RWDEO\�� WKH� RXWSXW� EHDPFRQH�DQJOH�ZDV�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�OLPLW��a����GHJUHHV��VHW�E\�WKH�ILEUH�1$�7KHVH�UHVXOWV�VKRZ�WKDW�ILEUHV�RI�XVHIXO�SUDFWLFDO�OHQJWK�FDQ�EH�H[FHOOHQW�GHOLYHU\�WRROVIRU�,5��YLVLEOH�DQG�89�ODVHU�EHDPV�FRPSULVLQJ�VKRUW��a��QV��SXOVHV�RI�KLJK�LQWHQVLW\�


