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0LFURPDQLSXODWLRQ�� 0RUXODV� KDYH� FRQVLVWHQWO\� JLYHQ� SRRU�SUHJQDQF\�UDWHV�LQ�HPEU\R�WUDQVIHU�LQ�FDPHOV���,Q� HDUOLHU� ZRUN�PRUXODH� DQG� EODVWRF\WV�ZHUH�UHSRUWHG� DV� KDYLQJ� D� ORZHU� SUHJQDQF\� UDWH�WKDQ�KDWFKHG�EODVWRF\VW�ZKLFK�ZDV�VXUSULVLQJ�DW� WKH� WLPH� JLYHQ� WKH� GHOLFDWH� QDWXUH� RI� WKH�KDWFKHG� VWUXFWXUH� FRPSDUHG� WR� VWUXFWXUHV� LQ�]RQDV� LQ� RWKHU� VSHFLHV� �0F.LQQRQ�� HW�DO���������$V�RYHUDOO�SUHJQDQF\�UDWHV�IRU�(�7��LQ�FDPHOV�DSSURDFKHG�����LW�ZDV�QRWLFHG�WKDW�PRUXOD� WUDQVIHU� UDWHV�VWLOO�VWD\HG�DURXQG�����VXJJHVWLQJ�WKDW�ZKHQ�PRUXODV�ZHUH�SUHVHQW�LQ�D IOXVK�LW�ZDV�SRVVLEOH�WKDW�VRPH�RI�WKHP�KDG�DUUHVWHG�LQ�WKHLU�GHYHORSPHQW��7LQVRQ����������7KHVH� REVHUYDWLRQV� WRRN� RXU� IRFXV� RQ�IUHH]LQJ�DQG�PLFUR�PDQLSXODWLRQ�WHFKQLTXHV�DZD\� IURP� WKH� VPDOOHU� VWUXFWXUHV� LQ� ]RQDV�DQG� SODFHG� RXU� IRFXV� WR� WKH� KDWFKHG�EODVWRF\VWV�HVSHFLDOO\�LQ�UHJDUGV�WR�DWWHPSWV�WR� VSOLW� HPEU\RV�� �+DWFKHG� EODVWRF\VWV� VWLOO�KDYH� D� FOHDUO\� YLVLEOH� LQQHU� FHOO� PDVV� DQG�DUH� WKH� HDVLHVW� WR� KDQGOH� RI� WKH� KDWFKHG�HPEU\RV���:KLOH�LW�LV�SRVVLEOH�WR�XVH�SURWHLQ�IUHH� VSOLWWLQJ� VROXWLRQV� DQG� HOHFWURVWDWLF�DWWUDFWLRQ� WR� ELRSV\� FDPHO� HPEU\RV��+DUULVRQ�� ������ WKLV� LV� QRW� WKH� FDVH�ZKHQ�WU\LQJ� WR� SRVLWLRQ� WKH� VWUXFWXUH� IRU� DQ�DWWHPSWHG�WZLQ�VSOLW��7KH� XVH� RI� QHZ� (SSHQGRUI� ³URERWLF�DUPV´� IRU� VSHUP� LQMHFWLRQ� WHFKQLTXHV� DQG�

PLFURPDQLSXODWLRQ�RSHQHG�QHZ�SRVVLELOLWLHV�LQ�WKH�DUHD�RI�HPEU\R�VHSDUDWLRQ���$�VSHFLDO�KROGLQJ� SLSSHWWH� ZDV� GHVLJQHG� DQG� WULDOHG�IRU�KROGLQJ�HPEU\RV�LQ�SODFH�WR�DOORZ�HLWKHU�ELRSV\� RU� VSOLWWLQJ� RI� FDPHO� HPEU\RV���&DPHOV� IOXVKHG� �� GD\V� SRVW� PDWLQJ� ZHUH�VHDUFKHG� IRU� WKH� SUHVHQFH� RI� KDWFKHG�EODVWRF\VWV� DQG� �� ZHUH� FROOHFWHG�� � $Q� $%�7HFKQRORJ\�VSOLWWLQJ�EODGH�ZDV�ILWWHG�WR�WKH�VSHUP� LQMHFWLRQ� DUP� RI� WKH� (SSHQGRUI��*HUPDQ\�� HTXLSPHQW� DQG� WKH� HPEU\RV�ZHUH� SXW� LQ� KROGLQJ� VROXWLRQ� DQG� SODFHG�ZLWK� WKH� QHZ� KROGLQJ� SLSHWWH� VR� WKH� LQQHU�FHOO�PDVV�ZDV�FOHDUO\�YLVLEOH���7KH�HPEU\RV�ZHUH� VHFWLRQHG� LQ� KDOI� DQG� WKHQ� WKH� ���GHPL�HPEU\RV� ZHUH� WUDQVIHUUHG� WR�VXUURJDWHV���7ZR�ZHHNV�ODWHU�WKH�FDPHOV�ZHUH�VFDQQHG� DQG� WKH� UHVXOWV� DSSHDU� LQ� WDEOH� ���XQIRUWXQDWHO\� RQH� RI� WKH� WZLQ� SUHJQDQFLHV�UHVRUEHG� DQG� DQRWKHU� DERUWHG� ODWHU� LQ� WKH�SUHJQDQF\� VR�ZH� KDG� WR� UHSHDW� WKH� SURFHVV�WLOO� ZH� DFKLHYHG� WKH� ELUWK� RI� WKH� WZLQV� LQ�0DUFK��������)XWXUH��/LNH�DOO�IDFHWV�RI�HPEU\R�WUDQVIHU�LQ�WKH�FDPHO�� WKH� WZLQQLQJ� UHVXOWV� ZLOO� LPSURYH�ZLWK� WLPH�� � 7KH� DGYDQWDJHV�ZLWK� LQFUHDVHG�SUHJQDQF\� UDWHV� SHU� HPEU\R� FROOHFWHG� ZLOO�EH� YHU\� LPSRUWDQW� LQ� YDOXDEOH� DQLPDOV�HVSHFLDOO\�WKRVH�WKDW�JLYH�ORZ�QXPEHUV�RI��7DEOH����5HVXOWV�RI���WZLQ�VSOLW�HPEU\R�WUDQVIHUV�RI���KDWFKHG�EODVWRF\VWV�UHVXOWLQJ�LQ�WZR�VHWV�RI�LGHQWLFDO�WZLQ�SUHJQDQFLHV�DQG�D�SUHJQDQF\�UDWH�RI������SHU�HPEU\R�VSOLW��
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HPEU\R� UHFRYHU\�� � :LWK� WKH� VXFFHVV� RI�HPEU\R� ELRSV\� DQG� VH[LQJ� LW� ZLOO� EH�SRVVLEOH� WR� VH[� DQG� WZLQ� HPEU\RV� LQ� WKH�QHDU� IXWXUH�� � 7KLV� ZLOO� EH� SDUWLFXODUO\�UHOHYDQW�ZKHQ�VLQJOH�FHOO�ELRSV\�WHFKQLTXHV�XVLQJ� GLUHFW� DVSLUDWLRQ� V\VWHPV� EHFRPH�PRUH�GHYHORSHG�����7KH� JHQHUDWLRQ� RI� PRUH� VHWV� RI� UDFLQJ�FDPHO� WZLQV� ZLOO� DOVR� DOORZ� XV� WR� ORRN� DW�PDQ\� WUDLQLQJ� DQG� IHHGLQJ� DVSHFWV� RI� WKH�UDFLQJ� LQGXVWU\� DQG� IXUWKHU� LPSURYH� WKH�SHUIRUPDQFH� UHVXOWV�� � 7ZLQLQJ� WHFKQLTXHV�FRXOG� DOVR� KDYH� LPSOLFDWLRQV� LQ� EUHHGLQJ�DQG� SUHVHUYDWLRQ� RI� WKUHDWHQHG� FDPHO�VSHFLHV�VXFK�DV�WKH�:LOG�%DFWULDQ�&DPHO�RI�&KLQD�DQG�0RQJROLD���5HIHUHQFHV�
�*DKORW� 7�� .�� ������ 1HZV� ,WHPV�� -RXUQDO�&DPHO�3UDFWLFH�DQG�5HVHDUFK��S������9RO���1R�����

�0F.LQQRQ� $�2� DQG� $�+�� 7LQVRQ�� (PEU\R�7UDQVIHU� LQ� &DPHOV� ������ )LUVW�,QWHUQDWLRQDO� &DPHO� &RQIHUHQFH�'XEDL��� SS� ��������� 3XE� 5	:�3XEOLFDWLRQV�8.���0F .LQQRQ�$�2���$��+��7LQVRQ�DQG�1DWLRQ������ (PEU\R� 7UDQVIHU� LQ�'URPHGDU\�&DPHOV�7KHULRJHQRORJ\���� SS����������7LQVRQ� $�+�� ������ :RUNVKRS� LQ� &DPHO�5HSURGXFWLRQ��-XQH��6\GQH\��������+DUULVRQ�������3HUVRQDO�FRPPXQLFDWLRQ���0DQHILHOG� *�� DQG� $�� +�� 7LQVRQ� ������ &DPHOV� D�&RPSHQGLXP� � 9DGH�0HFXP� 6HULHV� &�� 1R����� 3� ���� � 3RVW� *UDG� )RXQGDWLRQ� LQ� 9HW�6FLHQFH���6\GQH\�8QL�3UHVV��
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