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5HFHQWO\��RQ�WKH�WXUQ�RI�WKH����WK�FHQWXU\��FRQVLGHUDEOH�SURJUHVV�FRXOG�EHVHHQ� LQ� WKH� ILHOG�RI� WKH� WHFKQLFDO�GHYHORSPHQW�RI�K\GURVWDWLF� WUDFWLRQ�GULYHV� IRUPRELOH�PDFKLQHV� SURSHOOHG�ZLWK� LQWHUQDO� FRPEXVWRQ� HQJLQHV�� 7KH� SURJUHVV�ZDVSRVVLEOH�GXH�WR��WKH�LQWURGXFWLRQ�RI�QHZ�FRPELQHG�K\GURVWDWLF���PHFKDQLFDO�GULYHV\VWHPV��ZKHUH��KLJK�HIILFLHQF\�ZDV�DFKLHYHG�VLPXOWDQHRXVO\�ZLWK�WKH�ZLGH�VSDQRI�WUDQVPLVVLRQ��UDWLRV��ZLWK�PDLQWDLQLQJ�WKH�UDWLRV�FRQWLQXRXVO\�YDULDEOH�RYHU�WKHIXOO� VSDQ�� ,Q� VRPH� PRELOH� PDFKLQHV� K\GURVWDWLF� GULYHV� VXSHUVHGHG� WKHK\GURG\QDPLF� V\VWHPV� LQ� � FHUWDLQ� SRZHU� UDQJHV�� ZKHUH� ODWWHU� SUHYLRXVO\SUHGRPLQDWHG�� H�J�� LQ� ZKHHO� ORDGHUV�� ,Q� RWKHU� PDFKLQHV� WKH� DSSOLFDWLRQ� RIK\GURVWDWLF�V\VWHPV�LV�FRQWLQXRXVO\�LQFUHDVLQJ���OHW�XV�WDNH�WKH�VPDOO�FRQVWUXFWLRQWUDFWRUV�DV�DQ�H[DPSOH���)RU�D�IHZ�UHFHQW�\HDUV� �K\GURVWDWLF�GULYH�V\VWHPV�KDYHDOVR�EHHQ�LQWURGXFHG�LQ�WKH�VHULHV�SURGXFWLRQ�RI��DJULFXOWXUDO�WUDFWRUV�,Q� VLWXDWLRQ� OLNH� WKLV�� D� TXHVWLRQ� FRXOG� EH� DVNHG� KRZ� WKH� DSSOLFDWLRQ� RIK\GURVWDWLF� GULYHV� LQ� PRELOH� PDFKLQHV� ZLOO� GHYHORS� LQ� IXWXUH� DQG�� PRUHRYHU�ZKHWKHU�WKH�SRVLWLRQ�RI�VXFK�GULYHV�ZRXOG�UHPDLQ�VDIH�IDFLQJ�WKH�GHYHORSPHQW�RIRWKHU�W\SHV�RI�GULYH�V\VWHPV��3RWHQWLDO�FRPSHWLWRUV�FDQ�EH�VHHQ�LQ�DOO�FRQWLQXRXVO\YDULDEOH� WUDQVPLVVLRQV�� EXW� LI�ZH� FRQVLGHU� WKH� FXUUHQW� VWDWH� RI� WHFKQRORJ\�� RQO\HOHFWULFDO� WUDQVPLVVLRQV� DQG� PHFKDQLFDO� IULFWLRQ� �FKDLQ�� WUDQVPLVVLRQV� PD\DFWXDOO\�EH� WDNHQ� LQWR� DFFRXQW��&RPSOHWHO\�QHZ�V\VWHPV��RI� FRQVLGHUDEO\�EHWWHUFKDUDFWHULVWLFV�� PDNLQJ� XVH� RI� WKH� SRVVLELOLWLHV� RIIHUHG� E\� HOHFWURQLF� FRQWUROV\VWHPV� KDYH� UHFHQWO\� EHHQ� GHYHORSHG� LQ� ERWK� WKRVH� ILHOGV�� 7KLV� SDSHU� LV� WRFRPSDUH� WKH� IHDWXUHV� DQG� FKDUDFWHULVWLFV� RI� VXFK� WUDQVPLVVLRQV� DQG� K\GURVWDWLFGULYH�V\VWHPV�DQG�WKXV�WR�SURYLGH�JURXQGV�IRU�PDNLQJ�DQ�DVVHVPHQW�RI�WKH�GHJUHHWR� ZKLFK� WKH� K\GURVWDWLF� GULYH� V\VWHPV� ZLOO� UHPDLQ� FRPSHWLWLYH� LQ� WKH� QHDUHVWIXWXUH�(OHFWULFDO�WUDQVPLVVLRQV�DQG�DWWHPSWV�WR�DSSO\�VXFK�WUDQVPLVVLRQV�WR�PRELOHPDFKLQHV� SURSHOOHG� ZLWK� ,&� HQJLQHV� KDYH� EHHQ� NQRZQ� VLQFH� D� YHU\� ORQJ� WLPH�7KHUH� DUH� D� � YDULHW\� RI� GHVLJQ� W\SHV� RI� VXFK� GHYLFHV� DQG� LQ� WHUP� RI� KLVWRULFDOGHYHORSPHQW�WKH\��PD\�EH�SUHVHQWHG�DV�IROORZV�
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