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:H�FDQ�QRZ�VHH�JHQHUDOO\�KRZ�WZR�ULQJ�IRUPHG�YRUWH[�ILODPHQWV�KDYLQJ�WKH�VDPH�D[LV�ZRXOG�PXWXDOO\�DIIHFW�HDFK�RWKHU��VLQFH�HDFK��LQ�DGGLWLRQ�WR�LWV�SURSHU�PRWLRQ��KDV�WKDW�RI�LWV�HOHPHQWV�RI�IOXLG�DV�SURGXFHG�E\�WKH�RWKHU��,I�WKH\�KDYH�WKH�VDPH�GLUHFWLRQ�RI� URWDWLRQ�� WKH\� WUDYHO� LQ� WKH� VDPH� GLUHFWLRQ�� WKH� IRUHPRVW�ZLGHQV� DQG� WUDYHOV�PRUH� VORZO\�� WKH� SXUVXHU� VKULQNV� DQG� WUDYHOV�IDVWHU��WLOO�ILQDOO\��LI�WKHLU�YHORFLWLHV�DUH�QRW�WRR�GLIIHUHQW��LW�RYHUWDNHV�WKH�ILUVW�DQG�SHQHWUDWHV�LW��7KHQ�WKH�VDPH�JDPH�JRHV�RQ�LQ�WKH�RSSRVLWH�RUGHU��VR�WKDW�WKH�ULQJV�SDVV�WKURXJK�HDFK�RWKHU�DOWHUQDWHO\���,I�WKH\�KDYH�HTXDO�UDGLL�DQG�HTXDO�DQG�RSSRVLWH�DQJXODU�YHORFLWLHV��WKH\�ZLOO�DSSURDFK�HDFK�RWKHU�DQG�ZLGHQ�RQH�DQRWKHU��VR�WKDW�ILQDOO\�� ZKHQ� WKH\� DUH� YHU\� QHDU� HDFK� RWKHU�� WKHLU� YHORFLW\� RI� DSSURDFK� EHFRPHV� VPDOOHU� DQG� VPDOOHU�� ,I� WKH\� DUH� SHUIHFWO\�V\PPHWULFDO��WKH�YHORFLW\�RI�IOXLG�HOHPHQWV�PLGZD\�EHWZHHQ�WKHP�SDUDOOHO�WR�WKH�D[LV�LV�]HUR��+HUH��WKHQ��ZH�PLJKW�LPDJLQH�D�ULJLG�SODQH�WR�EH�LQVHUWHG��ZKLFK�ZRXOG�QRW�GLVWXUE�WKH�PRWLRQ��DQG�VR�REWDLQ�WKH�FDVH�RI�D�YRUWH[�ULQJ�ZKLFK�HQFRXQWHUV�D�IL[HG�
SODQH�7KH�PRWLRQ�RI�WKH�V\VWHP�RI� 1 WKLQ�FRD[LDO�YRUWH[�ULQJV�LQ�DQ�LQYLVFLG�XQERXQGHG�IOXLG�ZLWK�WKH�YRUWH[�ULQJ�

L KDV�WKH�PLGGOH�WKH�UDGLXV� L5 � WKH�LQWHQVLW\� L* � WKH�FRUH�ZLWK�D�VPDOO�FURVV�VHFWLRQ�RI�UDGLXV� LD � �� �� LLL 5DQ �
DQG� � D[LDO� SRVLWLRQ� L= LQ� WKH� F\OLQGULFDO� FRRUGLQDWH� V\VWHP� � ]U ��I ��LV� GHVFULEHG� E\� D� V\VWHP� RI� RUGLQDU\�
GLIIHUHQWLDO�HTXDWLRQV�RI�WKH�ILUVW�RUGHU���WKH�VR�FDOOHG�'\VRQ¶V�YRUWH[�ULQJ�PRGHO�>�@��� �
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�ZKLFK�FRUUHVSRQG�WR�WKH�LPSXOVH�DQG�NLQHWLF�HQHUJ\�FRQVHUYDWLRQ�ODZV�DFFRUGLQJO\���)LJXUH���VKRZV�WKH�LQWHUDFWLRQ�RI�WZR�LGHQWLFDO�YRUWH[�ULQJV��$UURZV�VKRZ�GLUHFWLRQV�RI�PRWLRQ��ILOOHG�FLUFOHV�LQGLFDWH� SRVLWLRQV� RI� YRUWLFHV� IRU� HTXDO� WLPH� LQWHUYDOV�� 7KH� µOHDS�IURJ¶�PRWLRQ� RI� WKH� YRUWH[� ULQJV� LV� REYLRXV��'HWDLO� VWXG\� VKRZV� WKDW� SHULRGLF� LQWHUDFWLRQ� RI� ULQJV� ZLWK� WKH� VDPH� VLJQV� RI� LQWHQVLWLHV� LV� DOVR� SRVVLEOH� IRU�XQHTXDO� YRUWLFHV� �)LJ�� ���� )LJ�� ���� VKRZ� YDULRXV� W\SHV� RI� WKH� YRUWH[� ULQJV� LQWHUDFWLRQ� ZLWK� RSSRVLWH� VLJQV� RI�LQWHQVLW\���



)LJ����3HULRGLF�LQWHUDFWLRQ�RI�WZR�HTXDO�YRUWH[�ULQJV�ZLWK�VDPH�VLJQV�RI��LQWHQVLW\�� )LJ����3HULRGLF�LQWHUDFWLRQ�RI�WZR�QRQHTXDO�YRUWH[�ULQJV�ZLWK�VDPH�VLJQV�RI�LQWHQVLW\��

)LJ��� 3HULRGLF�LQWHUDFWLRQ�RI�WZR�QRQHTXDO�YRUWH[�ULQJV�ZLWK�RSSRVLWH�VLJQV�RI�LQWHQVLW\�� )LJ����3HULRGLF�LQWHUDFWLRQ�RI�WZR�QRQHTXDO�YRUWH[�ULQJV�ZLWK�RSSRVLWH�VLJQV�RI�LQWHQVLW\��



)LJ����3HULRGLF�LQWHUDFWLRQ�RI�WZR�QRQHTXDO�YRUWH[�ULQJV�ZLWK�RSSRVLWH�VLJQV�RI�LQWHQVLW\�� )LJ����,QWHUDFWLRQ�RI�WKUHH�D[LV\PPHWULFDO�YRUWH[�ULQJV�

,QFUHDVLQJ�RI�QXPEHU�RI�YRUWH[�ULQJV�UHVXOWV�LQ�FKDQJHV�LQ�WKH�V\VWHP������ZKLFK�EHFRPHV�QRQ�LQWHJUDEOH��,Q�WKLV�FDVH�YRUWH[�G\QDPLFV�EHFRPHV�PRUH�GLIILFXOW��DQG�VPDOO�FKDQJHV�LQ�WKH�LQLWLDO�SDUDPHWHUV�OHDG�WR�VXEVWDQWLDO�FKDQJHV�LQ�YRUWH[�WUDMHFWRULHV��7KH�W\SLFDO�H[DPSOH�RI�LQWHUDFWLRQ�RI�WKUHH�LGHQWLFDO�YRUWLFHV�LV�VKRZQ�LQ�)LJ�����5HVHDUFKHV� VKRZV� WKDW� YRUWH[� ULQJV� KDYH� D� W\SLFDO� WHQGHQF\� RI� IRUPLQJ� WKH� ORFDO� GRXEOH� VWUXFWXUHV�� ZKHUH�YRUWLFHV�SHULRGLFDOO\�SDVV�RQH�WKURXJK�DQRWKHU������7R�SURYLGH�DQ�RYHUYLHZ�RI�WKH�UHVXOWV�RQ�WKH�UHJXODU�DQG�FKDRWLF�PRWLRQ�RI�FRD[LDO�YRUWH[�ULQJV�DQG�WKHLU�LQWHUDFWLRQ�ZLWK�VROLG�ERGLHV�REWDLQHG�LQ�.LHY�LQ�WKH�SHULRG�RI������������

5HIHUHQFHV��>�@�+��+HOPKROW]���������8HEHU�,QWHJUDOH�GHU�K\GURG\QDPLVFKHQ�*OHLFKXQJHQ��ZHOFKH�GHQ�:LUEHOEHZHJXQJHQ�HQWVSUHFKHQ��±�-��UHLQH�DQJHZ��0DWK�� ��� �������>�@�+��+HOPKROW]��������� �=ZHL�K\GURG\QDPLVFKH�$EKDQGOXQJHQ���±�� � ±����� �>�@�+��+HOPKROW]���������2Q�LQWHJUDOV�RI�WKH�K\GURG\QDPLFDO�HTXDWLRQV��ZKLFK�H[SUHVV�YRUWH[�PRWLRQ��±�3KLO��0DJ���VHU��������� ���������>�@�1��5RWW���������9RUWH[�GULIW��$�KLVWRULFDO�VXUYH\��±�,Q��6\PSRVLXP�RQ�$HURG\QDPLFV�DQG�$HURDFRXVWLFV��7XFVRQ��$UL]RQD��0DUFK������������(G��.��<�)XQJ���±�6LQJDSRUH��:RUOG�6FLHQWLILF�����������>�@�)�:��'\VRQ���������7KH�SRWHQWLDO�RI�DQ�DQFKRU�ULQJ��3DUW�,,�� ��3KLO��7UDQV��5R\��6RF��/RQGRQ� $���� �����������


