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6SHDNHUV

2QH�RI�WKH�HDUOLHVW�DSSOLFDWLRQV�IRU�SLH]R�ILOP�ZDV�LQ�VWHUHR�WZHHWHUV��)LJXUH�����DQG�KHDGVHW
VSHDNHUV�GHYHORSHG�E\�3LRQHHU�(OHFWURQLFV��7KHUH�LV�VWURQJ�UHQHZHG�LQWHUHVW�LQ�WKHVH�DSSOLFDWLRQV�DV
D�UHVXOW�RI�WKH�LPSURYHPHQWV�LQ�WKH�UHOLDELOLW\�RI�WKH�HOHFWURGHV�DQG�OHDG�DWWDFKPHQW�DQG�SDFNDJLQJ
WHFKQLTXHV��*DOOR�$FRXVWLFV�KDV�GHYHORSHG�D�KLJK�ILGHOLW\�RPQLGLUHFWLRQDO�WZHHWHU�XVLQJ�D�F\OLQGHU�RI
���XP�WKLFN�SLH]R�ILOP��7KH�WZHHWHU�UROOV�RII�DW�IUHTXHQFLHV�EHORZ���N+]��DQG�IHDWXUHV�

� ����GHJUHHV�RI�KRUL]RQWDO�GLVSHUVLRQ�DW�KLJK
IUHTXHQFLHV��ZKLFK�LV�DV�PXFK�DV�WHQ�WLPHV�WKH
GLVSHUVLRQ�RI�FRQYHQWLRQDO�WZHHWHUV�

��� YHU\�ZLGH�G\QDPLF�UDQJH�
��� OLQHDU�IUHTXHQF\�UHVSRQVH�
��� YHU\�IDVW�LPSXOVH�UHVSRQVH��IDLWKIXOO\�UHSURGXFLQJ�WKH

KLJKHVW�IUHTXHQFLHV�

1RYHOW\�DXGLR�VSHDNHUV�KDYH�DOVR�EHHQ��GHYHORSHG��7KHVH
GHYLFHV�PDNH�XVH�RI�WKH�WKLQ��OLJKW�ZHLJKW��FRQIRUPDO
QDWXUH�RI�WKH�SLH]R�ILOP��([DPSOHV�LQFOXGH�VSHDNHUV�IRU
LQIODWDEOHV��OLNH�EDOORRQV�DQG�DLU�LQIODWDEOH�WR\V���VSHDNHUV�LQ
DSSDUHO��LQFOXGLQJ�KHDGJHDU��DQG�SDSHU�WKLQ�VSHDNHUV�IRU
PDJD]LQH�DGYHUWLVLQJ��JUHHWLQJ�FDUGV�DQG�SRVWHUV�������

0LFURSKRQHV

$�GLDSKUDJP�RI�SLH]R�ILOP��DIIL[HG�LQ�D�UHWDLQLQJ�ULQJ�RU�PRXQWHG�RYHU�D�KROH�LQ�D�SODWH��PDNHV�DQ
H[FHOOHQW�PLFURSKRQH��$�VXSSRUW�LV�LQWURGXFHG�LQWR�WKH�GHVLJQ�WR�WDNH�WKH�PHPEUDQH�VOLJKWO\�RXW�RI
LWV�QHXWUDO�D[LV�ZLWK�D�IRDP�EDFNLQJ��D�VPDOO�SRVW��EDU�RU�VWUXFWXUH�WR�JLYH�WKH�ILOP�PHPEUDQH�D�VOLJKW
UDGLXV�RI�FXUYDWXUH��$�VHOI�VXSSRUWLQJ��F\OLQGULFDOO\�FXUYHG�ILOP�DOVR�DFKLHYHV�WKH�PHFKDQLFDO�ELDV��EXW
LV�QRW�QRUPDOO\�XVHG��$�W\SLFDO�UDGLXV�RI�FXUYDWXUH�IRU�SLH]R�ILOP�PLFURSKRQHV�ZKLFK�RSWLPL]HV
VHQVLWLYLW\�DQG�HOHFWURDFRXVWLF�HIILFLHQF\�LV�5

R
� ����PP��VLPLODU�WR�WKDW�RI�DQ�HOHFWURVWDWLF

PLFURSKRQH�FRQVWUXFWLRQ�

6HQQKHLVHU�UHSRUWV�D�IUHTXHQF\�UHVSRQVH�IRU�D�W\SLFDO�IRDP�EDFNHG�SLH]R�ILOP�PLFURSKRQH�RI����PP
GLDPHWHU��KDYLQJ�5

R
� ����PP��7KH�IUHH�ILHOG�VHQVLWLYLW\�RI�WKH�GHYLFH�PHDVXUHG�DW���.+]��IRU�VRXQG

SUHVVXUH�LQFLGHQW�RQ�WKH�PHPEUDQH�SHUSHQGLFXODUO\��ZDV�����G%�UH���9�3D��+DUPRQLF�GLVWRUWLRQ
DSSURDFKHV����RQO\�DW�VRXQG�SUHVVXUH�OHYHOV�H[FHHGLQJ�����G%��DQG�DUH�QRW�VLJQLILFDQWO\�KLJKHU�IRU
WKH�UDQJH�RI�KLJKHU�IUHTXHQFLHV�

0LFURSKRQHV�EXLOW�ZLWK�SLH]R�ILOP�DUH�ORZ�FRVW��EXW�PRUH�LPSRUWDQWO\��DUH�LQKHUHQWO\�LPPXQH�WR
PRLVWXUH��XQOLNH�HOHFWURVWDWLF�W\SHV��

(OHFWURVWDWLFV�GRPLQDWH�WKH�PDUNHW�GXH�WR�WKH�ORZ�FRVW�WKDW�KDV�EHHQ�DFKLHYHG�WKURXJK�YHU\�KLJK
YROXPH�PDQXIDFWXULQJ��1RQHWKHOHVV��SLH]R�ILOP�PLFURSKRQHV�DUH�ILQGLQJ�DSSOLFDWLRQ�LQ�GHVLJQV
ZKHUH�HQYLURQPHQWDO�VWDELOLW\�LV�FULWLFDO��:DWHUSURRI�PLFURSKRQHV�DUH�EHLQJ�VXSSOLHG�IRU�GLYHUV�
ZLWKVWDQGLQJ�WRWDO�LPPHUVLRQ�LQ�VDOW�ZDWHU�ZLWKRXW�GDPDJH�
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