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$EVWUDFW

$VSKHULFDO� IRFXVLQJ� WUDQVGXFHUV� DUH� GHVLJQHG� WR� IRFXV� RQ� D� SUHFLVH� SRLQW� LQ� WKH�PDWHULDO�ZLWK� D
JLYHQ�UHIUDFWHG�DQJOH��WKURXJK�D�IODW��F\OLQGULFDO�RU�WRULF�LQWHUIDFH�
7KLV� WDON� ZLOO� SUHVHQW� WKH� PDLQ� DGYDQWDJHV� RI� WKLV� VSHFLILF� IRFXVLQJ� WHFKQLTXH�� PDGH� SRVVLEOH
WKDQNV�WR�WKH�SLH]RFRPSRVLWH�WHFKQRORJ\�DQG�LWV�VKDSLQJ�FDSDELOLWLHV�
:H� ZLOO� DOVR� IRFXV� RQ� WKH� PHFKDQLFDO� DQG� HOHFWURDFRXVWLFDO� SURSHUWLHV� RI� WKH� SLH]RFRPSRVLWH
WHFKQRORJ\��WKDW�DOORZV�WR�GHVLJQ�XQHTXDOOHG�KLJK�UHVROXWLRQ�DQG�VLJQDO�QRLVH�UDWLR��WUDQVGXFHUV�
6RPH� DSSOLFDWLRQV� UHTXLULQJ� SDUWLFXODUO\� DGDSWHG� LQVSHFWLRQ� PHDQV� OLNH� ELOOHW�� IRUJLQJ� RU
SUHVVXULVHG�FRPSRQHQWV�LQVSHFWLRQ�ZLOO�EH�KLJKOLJKWHG�
7KH� SRVVLELOLW\� RI� FRPELQDWLRQ� RI� WKLV� WHFKQLTXH� ZLWK� WKH� 3KDVHG� $UUD\� FRQFHSW� ZLOO� DOVR� EH
SUHVHQWHG�

,QWURGXFWLRQ
6RPH� FULWLFDO� FRPSRQHQWV� WKDW� KDYH� WR� EH� LQVSHFWHG� ZLWK� QRQ� GHVWUXFWLYH�PHWKRGV� DUH�PDGH� RI�PDWHULDO
NQRZQ�DV�GLIILFXOW�IRU�WKH�XOWUDVRXQG��GXH�WR�WKHLU�DWWHQXDWLRQ�RU�EDG�KRPRJHQHLW\��OLNH�WLWDQLXP�RU�DXVWHQLWLF
VWHHO��7KHVH�PDWHULDO�UHTXLUH�ORZ�LQVSHFWLRQ�IUHTXHQF\��KLJK�VHQVLWLYLW\�DQG�ODUJH�EDQGZLGWK�
,Q�WKH�PHDQWLPH��WKH�VL]H�DQG�WKH�GHSWK�RI�WKH�GHIHFWV�WR�EH�GHWHFWHG���DQG�VRPHWLPH�VL]HG�±�UHTXLUH�D�KLJK
ODWHUDO� UHVROXWLRQ�� 7KH� FRPELQDWLRQ� RI� KLJK� ODWHUDO� UHVROXWLRQ�� ORQJ� VRXQG� SDWK� DQG� ORZ� IUHTXHQF\� PDNH
QHFHVVDU\�WKH�XVH�RI�ODUJH�DSHUWXUH�DQG�IRFXVHG�WUDQVGXFHU�
,Q�DGGLWLRQ��WKH�LQVSHFWLRQ�LV�RIWHQ�GRQH�WKURXJK�DQ�LQWHUIDFH�WKDW�KDYH�D�GHIRFXVLQJ�HIIHFWV�
,Q� RUGHU� WR� LQFUHDVH� WKH� SHUIRUPDQFHV� RI� WKHVH� GLIILFXOW� LQVSHFWLRQV�� ,PDVRQLF� KDV� GHYHORSHG� WKH� )HUPDW
WUDQVGXFHU�FRQFHSW�

&RQFHSW�RI�)HUPDW�WUDQVGXFHUV

7UDQVGXFHU�GHILQLWLRQ

7KH�PDLQ� FKDUDFWHULVWLF� RI� )HUPDW� WUDQVGXFHUV� LV� WKHLU� DVSKHULFDOO\� IRFXVHG� DFWLYH� VXUIDFH�� WKDW� RIWHQ� KDV
ODUJH�GLPHQVLRQV�FRPSDUHG�WR�FRQYHQWLRQDO�WUDQVGXFHUV�
7KH�GHILQLWLRQ�RI�WKH�WUDQVGXFHU�LV�PDGH�E\�D�FDOFXODWLRQ�WKDW�GHILQH�D�VXUIDFH�IURP�ZKLFK�HDFK�SRLQW�LV�DW�WKH
VDPH�WLPH�RI�IOLJKW�WR�GHIHFW��7KH�WUDQVGXFHU�LV�GHGLFDWHG�WR�RQH�SDUWLFXODU�VHW�XS�WDNLQJ�LQWR�DFFRXQW��
½ 7KH�PDWHULDO�WR�LQVSHFW��VRXQG�YHORFLW\�
½ 7KH�H[SHFWHG�UHIUDFWHG�DQJOH
½ 7KH�LQVSHFWLRQ�GHSWK�RU�VRXQG�SDWK
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½ 7KH�LQWHUIDFH�JHRPHWU\��IODW��F\OLQGULFDO��WRULF��RWKHU���

7KH�DFWLYH�VXUIDFH�LV�DOVR�FDOFXODWHG�WR�WDNH�LQWR�DFFRXQW�WKH�H[SHFWHG�ODWHUDO�UHVROXWLRQ�DQG�GHSWK�RI�ILHOG�
)LJXUH���VKRZV�DQ�H[DPSOH�RI�VKDSH�RI�)HUPDW�WUDQVGXFHU�

7KHRUHWLFDO�LPSURYHPHQW

7KH�ILJXUHV���DQG���LOOXVWUDWH�WKH�LPSURYHPHQW�REWDLQHG�WKDQNV�WR�WKH�)HUPDW�FRQFHSW�LQ�D�JLYHQ�VHW�XS��ZLWK
D�FRPSDULVRQ�EHWZHHQ�D�FRQYHQWLRQDO�IRFXVHG�WUDQVGXFHU��DQG�D�)HUPDW�WUDQVGXFHU��7KH�QRPLQDO�VHWXS�LV�WKH
IROORZLQJ��
½ 2SHUDWLQJ�IUHTXHQF\����0+]
½ 5HIUDFWHG�DQJOH������
½ )RFXVLQJ�GLVWDQFH������PP
½ /DWHUDO�UHVROXWLRQ�����PP
½ ,QWHUIDFH�JHRPHWU\���F\OLQGULFDO��FRQFDYH

7KH�)HUPDW�FRQFHSW�DOORZV�D�PXFK�PRUH�SUHFLVH�IRFXVLQJ�ZLWK�DSSURSULDWH�UHIUDFWHG�DQJOH

7HFKQRORJ\

7KH�����3LH]RFRPSRVLWH�PDWHULDOV

)HUPDW� WUDQVGXFHUV� SLH]RHOHFWULF� OD\HU� LV� PDGH� RI
SLH]RFRPSRVLWH��,PDVRQLF¶V�SLH]RFRPSRVLWH�PDWHULDOV�KDYH�D
VWUXFWXUH� FDOOHG� ����� VKRZQ� LQ� ILJXUH� ��� 7KH� SLH]RHOHFWULF
FHUDPLF�URGV�DUH�HPEHGGHG�LQ�D�SRO\PHU�PDWHULDO�

7KH�HOHFWURDFRXVWLFDO� DQG�PHFKDQLFDO� SHUIRUPDQFHV�RI� WKHVH
SLH]RFRPSRVLWH�PDWHULDOV�DUH�RI�JUHDW�LQWHUHVW�IRU�WKH�)HUPDW
WUDQVGXFHUV���VHH�SDSHU�����LQ�UHIHUHQFHV�EHORZ� )LJXUH�����VFKHPDWLF�UHSUHVHQWDWLRQ�RI����

3LH]RFRPSRVLWH�VWUXFWXUH

)LJXUH�����H[DPSOH�RI�VKDSH�RI�D�)HUPDW�WUDQVGXFHU

)LJXUH�����%HDP�VLPXODWLRQ�ZLWK�)HUPDW�WUDQVGXFHU�
½ 5HIUDFWHG�DQJOH������
½ )RFXVLQJ�GLVWDQFH������PP
½ /DWHUDO�UHVROXWLRQ�������PP

)LJXUH�����%HDP�VLPXODWLRQ�ZLWK�FRQYHQWLRQDO
IRFXVHG�WUDQVGXFHU�
½ 5HIUDFWHG�DQJOH������
½ )RFXVLQJ�GLVWDQFH������PP
½ /DWHUDO�UHVROXWLRQ����PP
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(OHFWURDFRXVWLF�SHUIRUPDQFH

2QH�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�����VWUXFWXUH�LV�WKH
SHUFHQWDJH�RI�FHUDPLF��,W�FDQ�EH�DGDSWHG�E\
PRGLI\LQJ�WKH�VL]H�RI�WKH�URGV�DQG�WKHLU�VSDFLQJ�
)LJXUH���VKRZV�WKH�LQIOXHQFH�RI�WKH�SHUFHQWDJH�RI
FHUDPLF�RQ�WKH�SHUIRUPDQFHV�RI�WKH�SLH]RFRPSRVLWH�
7KH�YHUWLFDO�UHG�OLQH�VKRZV�WKH�RSWLPDO�SHUFHQWDJH
IRU�D�)HUPDW�WUDQVGXFHU��,W�FRUUHVSRQGV�WR�D�KLJK
HOHFWULF�LPSHGDQFH��ORZ�GLHOHFWULF�FRQVWDQW�(�����ORZ
DFRXVWLF�LPSHGDQFH��=���DQG�KLJK�FRXSOLQJ
FRHIILFLHQW��NW��

+LJK�HOHFWULF�LPSHGDQFH

7KH�KLJK�HOHFWULF�LPSHGDQFH�DOORZV�D�ODUJH�DSHUWXUH
WUDQVGXFHU� ZKLOH� NHHSLQJ� DQ� HOHFWULFDO� LPSHGDQFH
FRPSDWLEOH� ZLWK� PRVW� RI� WKH� XOWUDVRQLF
SXOVHUV�UHFHLYHUV�

/RZ�DFRXVWLF�LPSHGDQFH

7KH� DFRXVWLF� LPSHGDQFH� LV�PDWFKHG� WR� ZDWHU�� 7KLV
UHVXOWV� LQ� D� EHWWHU� WUDQVIHU� RI� HQHUJ\� ZKLFK�
FRPELQHG� ZLWK� D� VWURQJ� HOHFWURDFRXVWLF
SHUIRUPDQFH��JLYHV�D�OHYHO�RI�VHQVLWLYLW\�IURP����WR
��G%�JUHDWHU�FRPSDUHG�ZLWK�PRQROLWKLF�SLH]RHOHFWULF
FHUDPLFV

+LJK�FRXSOLQJ�FRHIILFLHQW

7KH�FRQVHTXHQFH�RI�WKH�KLJK�FRXSOLQJ�FRHIILFLHQW�LV�D
KLJK� OHYHO� RI� VHQVLWLYLW\�� DQG� D� KLJK� VLJQDO� �� QRLVH
UDWLR�

,Q�DGGLWLRQ��WKH�QDWXUDO�GDPSLQJ�RI�FRPSRVLWH�PDWHULDOV�DOORZV�D�UHODWLYH�EDQGZLGWK�RI�����WR�����REWDLQHG
ZKLOH�NHHSLQJ�D�YHU\�JRRG�OHYHO�RI�VHQVLWLYLW\�

0HFKDQLFDO�SURSHUWLHV

7KH� SRO\PHU¶V� PHFKDQLFDO� SURSHUWLHV� DUH� XVHG� WR� HQDEOH� WKH� SLH]RFRPSRVLWH� PDWHULDOV� WR� EH� VKDSHG� IRU
IRFXVHG�WUDQVGXFHUV��)LJXUH���VKRZV�D�ZLGH�DSHUWXUH�)HUPDW�WUDQVGXFHU��ZKLFK�DFWLYH�DUHD�LV�FRQYH[�LQ�RUGHU
WR�IRFXV�WKURXJK�WKH�F\OLQGULFDO�LQWHUIDFH�RI�D�ERUH�
7KH�����VWUXFWXUH�JLYHV�DOVR�WR�FRPSRVLWHV�EHWWHU�UHVLVWDQFH�WR�PHFKDQLFDO�VKRFNV�DQG�YLEUDWLRQV�
7KH�H[SDQVLRQ�FRHIILFLHQWV�RI� WKH�SRO\PHU�EHLQJ�FORVH� WR� WKRVH�RI� WKH�RWKHU� FRPSRQHQWV�RI� WKH� WUDQVGXFHU
�IURQW�IDFH��EDFNLQJ��HWF���UHVXOWV�LQ�WKH�VHQVRU�KDYLQJ�DQ�LPSURYHG�SHUIRUPDQFH�LQ�WHUPV�RI�WHPSHUDWXUH�DQG
WKHUPDO�VKRFN�

)LJXUH�����([DPSOH�RI�D�ZLGH�DSHUWXUH
SUREH�����PP��ZLWK�VKDSLQJ�RI�WKH�DFWLYH

DUHD

)LJXUH�����&RPSDULVRQ�EHWZHHQ�IRFXVLQJ�ZLWK�D�OHQV�DQG�IRFXVLQJ
ZLWK�VKDSLQJ�RI�WKH�DFWLYH�DUHD

)LJXUH�����9DULDWLRQ�RI�WKH�FKDUDFWHULVWLFV�RI�D
SLH]RFRPSRVLWH�PDWHULDO�DFFRUGLQJ�WR�WKH�SHUFHQWDJH

RI�FHUDPLF
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'HVLJQ

$FWLYH�VXUIDFH�FDOFXODWLRQ

,PDVRQLF�KDV�GHYHORSHG�D�VSHFLILF�VRIWZDUH��VHH�ILJXUH�����ZLWK���PDLQ�REMHFWLYHV
½ 4XLFN�VLPXODWLRQ�RI�ODWHUDO�UHVROXWLRQ�IRU�D�JLYHQ�IUHTXHQF\�DQG�DFWLYH�GLPHQVLRQV��RU�TXLFN�FDOFXODWLRQ�RI

WKH�DFWLYH�GLPHQVLRQV�IRU�D�JLYHQ�IUHTXHQF\�DQG�ODWHUDO�UHVROXWLRQ
½ &DOFXODWLRQ�RI�WKH�VKDSH�RI�WKH�DFWLYH�VXUIDFH�IRU�WKH�PDQXIDFWXULQJ�RI�WKH�WUDQVGXFHU

%HDP�VLPXODWLRQ

7KH� SUHFLVH� GHVLJQ� RI� WKH� WUDQVGXFHU� LV� GRQH� ZLWK� &,9$� VRIWZDUH� �VHH� ILJXUH� ���� GHYHORSHG� E\� WKH� &($�
DOORZLQJ�LQ�WKLV�FDVH�WZR�W\SHV�RI�VLPXODWLRQ��
½ %HDP�VLPXODWLRQ�WKURXJK�WKH�LQWHUIDFH��WDNLQJ�LQWR�DFFRXQW�WKH�)HUPDW�DFWLYH�VXUIDFH
½ 6LPXODWLRQ�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�DERYH�FDOFXODWHG�EHDP�DQG�WKH�GHIHFWV�WKDW�FDQ�EH�GHVFULEHG

LQ�WKH�VRIWZDUH

2SWLRQDO�IHDWXUHV
)HUPDW� WUDQVGXFHUV�DUH� W\SLFDOO\� VLQJOH�HOHPHQW� LPPHUVLRQ� WUDQVGXFHUV��+RZHYHU�� WKH\�FDQ�EH� IHDWXUHG� WR
PDWFK� GLIIHUHQW� XVLQJ� FRQGLWLRQV� RU� WR� EH� FRPELQHG� ZLWK� SKDVHG� DUUD\� WHFKQRORJ\� �VHH� SDSHUV� ���� LQ
UHIHUHQFHV�EHORZ��

&RQWDFW�)HUPDW�WUDQVGXFHUV

:KHQ� LPPHUVLRQ� WHFKQLTXH� LV� QRW� SRVVLEOH� IRU� HQYLURQPHQWDO� RU
LQGXVWULDO�UHDVRQV��D�ZHGJH�FDQ�EH�XVHG�ZLWK�)HUPDW�WUDQVGXFHUV�DV�D
UHSODFHPHQW�IRU�WKH�ZDWHU�SDWK��,PDVRQLF�LPSOHPHQWV�LQ�WKLV�FDVH�D
VRIW�PDWHULDO�ZHGJH��KDYLQJ�DFRXVWLFDO�SURSHUWLHV�FORVH�WR�ZDWHU��7KH
ZHGJH� FDQ� EH�PDWFKHG� WR� WKH� LQWHUIDFH� JHRPHWU\�� 7KH� FRXSOLQJ� LV
GRQH� ZLWK� D� ZDWHU� ILOP�� DQG� WKH� SUREH� FDQ� LQWHJUDWH� WKH� ZDWHU
LUULJDWLRQ�V\VWHP��VHH�ILJXUH�����
7KH�DGYDQWDJHV�RI�WKLV�W\SH�RI�ZHGJH�DUH��
½ 7KH�VRIW�IURQW�IDFH�FDQ�VOLJKWO\�ILW�WR�LUUHJXODULWLHV�RQ�WKH�LQWHUIDFH
½ 7KH�DFRXVWLF�LPSHGDQFH�FORVH�WR�ZDWHU�UHGXFHV�WKH�SUREOHPV�GXH

WR�WKLFNQHVV�YDULDWLRQ�RI�WKH�ZDWHU�ILOP

3KDVHG�DUUD\�)HUPDW�WUDQVGXFHUV

7KH� )HUPDW� FRQFHSW� FDQ� DOVR� EH� FRPELQHG� ZLWK� SKDVHG� DUUD\
WHFKQLTXH��,Q�WKLV�FDVH��EH\RQG�WR�WKH�PHFKDQLFDO�IRFXVLQJ��WKH�EHDP
FDQ� EH� HOHFWURQLFDOO\� FRQWUROOHG� WR� LQFUHDVH� WKH� LQVSHFWHG� DUHD�
'LIIHUHQW�VROXWLRQV�KDYH�EHHQ�GHYHORSHG��WKDW�ZLOO�EH�VKRZQ�PRUH�LQ
GHWDLO�LQ�WKH�H[DPSOHV�RI�DSSOLFDWLRQV�EHORZ�

)LJXUH�����4XLFN�6RQLF�VRIWZDUH��GHYHORSHG�E\
,PDVRQLF�IRU�)HUPDW�WUDQVGXFHU�FDOFXODWLRQ

)LJXUH�����&,9$�VLPXODWLRQ�VRIWZDUH��GHYHORSHG�E\
WKH�&($��XVHG�IRU�)HUPDW�WUDQVGXFHU�GHVLJQ

)LJXUH������&RQWDFW�)HUPDW
WUDQVGXFHU��ZLWK�VRIW�PDWHULDO�ZHGJH

DQG�ZDWHU�FRXSOLQJ�V\VWHP
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([DPSOHV�RI�DSSOLFDWLRQV

,QVSHFWLRQ�RI�WLWDQLXP�ELOOHWV

'LIIHUHQW�VHWV�RI�)HUPDW�WUDQVGXFHUV�KDYH�EHHQ�GHVLJQHG�DQG�PDQXIDFWXUHG�IRU�WKH�PXOWL]RQH�LQVSHFWLRQ�RI
WLWDQLXP�ELOOHWV�IURP��´�WR���´�GLDPHWHU��DFFRUGLQJ�WR�*(�VWDQGDUGV��6RPH�RI�WKHVH�WUDQVGXFHUV�IRU��´�ELOOHWV
DUH�VKRZQ�LQ�ILJXUH���D�
7KH� LQVSHFWLRQ� LV� FDUULHG� RXW� LQ� LPPHUVLRQ�ZLWK� /��� WUDQVGXFHUV�� HDFK� WUDQVGXFHU� LV� GHGLFDWHG� WR� D� GHSWK
UDQJH�RI�DERXW��´��)%+��������PP��KDYH�WR�EH�GHWHFWHG� LQ� WKLV� UDQJH�ZLWK�KRPRJHQHLW\�EHWWHU� WKDQ��G%
EHWZHHQ� KROHV� DW� EHJLQQLQJ� DQG� HQG� RI� ]RQH�� DQG� WKH�PLQLPXP� UHTXLUHPHQW� IRU� VLJQDO� WR� QRLVH� UDWLRQ� LV
��G%�

$OO� W\SH� RI� WUDQVGXFHUV� GHVLJQHG� DW� WKLV� GDWH� ZHUH� VXFFHVVIXOO\� WHVWHG� DQG� LPSOHPHQWHG� LQ� WKH� LQGXVWULDO
LQVSHFWLRQ�V\VWHP��VKRZQ�LQ�ILJXUH���E��

,QVSHFWLRQ�RI�7LWDQLXP�%LOOHWV�ZLWK�3KDVHG�$UUD\�7HFKQRORJ\

6RPH�VSHFLDO�PDWUL[�SKDVHG�DUUD\�)HUPDW�WUDQVGXFHUV�KDYH�EHHQ�GHYHORSHG�IRU�61(&0$�IRU�WLWDQLXP�ELOOHW
LQVSHFWLRQ�� 7KHVH� WUDQVGXFHUV� KDYH� EHHQ� XVHG� ZLWK� 7LPH� UHYHUVDO� 0LUURU� WHFKQLTXH� GHYHORSHG� E\� 0�),1.
�(63&,�� )UDQFH�� �VHH� SDSHU� ���� LQ� UHIHUHQFHV� EHORZ��� 7KLV� WHFKQLTXH� DOORZV� D� �'� EHDP� VWHHULQJ� DQG� D
FRPSHQVDWLRQ�RI�WKH�HIIHFW�RI�LQKRPRJHQHLW\�RI�WKH�WLWDQLXP��$Q�H[DPSOH�RI�VXFK�PDWUL[�)HUPDW�WUDQVGXFHU
LV�VKRZQ�LQ�ILJXUH����

7KH� UHVXOWV� REWDLQHG� ZHUH� YHU\� SURPLVLQJ�� DQG� )%+� ��� ����PP�� ZHUH� GHWHFWHG� DW� ���PP� GHSWK� ZLWK
XQHTXDOOHG�VLJQDO�WR�QRLVH�UDWLR

,QVSHFWLRQ�RI�URWRU�EODGH�JURRYHV�IURP�WKH�LQWHUQDO�ERUHV

7KUHH�)HUPDW�WUDQVGXFHUV�KDYH�EHHQ�GHYHORSHG�LQ�FROODERUDWLRQ�ZLWK�7HFQDWRP�IRU�WKH�LQVSHFWLRQ�RI�WXUELQH
EODGH�JURRYHV�IURP�WKH�LQWHUQDO�ERUH��VHH�SDSHU�����LQ�WKH�UHIHUHQFHV�EHORZ���2QH�RI�WKHVH�WUDQVGXFHU�ZKLFK
DFWLYH�VXUIDFH� LV�GLYLGHG� LQWR���� ULQJV� WR�HOHFWURQLFDOO\� FKDQJH� WKH� IRFXVVLQJ�GLVWDQFH� LV� VKRZQ� LQ� ILJXUH��
DERYH��DQG�WKH�WKUHH�WUDQVGXFHUV�DUH�VKRZQ�RQ�WKHLU�SUREH�KROGHU�LQ�ILJXUH����

2QH�RI�WKH�PDLQ�GLIILFXOWLHV�RI�WKH�LQVSHFWLRQ�ZDV�WKH�FRPELQDWLRQ�RI�GLIIHUHQW�SDUDPHWHUV��
½ $�YHU\�ORQJ�87�SDWK�RI�DERXW����PP
½ 2QO\�DFFHVV�IURP�WKH�LQWHUQDO�ERUH�RI����PP�GLDPHWHU
½ 'HIHFWV�WR�EH�GHWHFWHG�LQ�D�FRPSOH[�JHRPHWU\�DUHD��ZLWK�FULWLFDO�VL]H�RI����PP

7KH� LQVSHFWLRQ�ZDV� VXFFHVVIXOO\� WHVWHG�ZLWK� FDOLEUDWLRQ� EORFNV�ZHUH� DOO� GHIHFWV�ZHUH� GHWHFWHG�� DQG� IXUWKHU
LQVSHFWLRQV�KDYH�EHHQ�FDUULHG�RXW�LQ�WKHUPDO�SRZHU�SODQWV��GHPRQVWUDWLQJ�WKH�LQGXVWULDO�DSSOLFDELOLW\�RI�WKLV
WHFKQLTXH�
,Q�WKH�PHDQWLPH��D�GHVWUXFWLYH��WHVWLQJ�PHWKRG�ZDV�UHSODFHG�E\�D�QRQ�GHVWUXFWLYH�PHWKRG��DQG�LQVSHFWLRQ
WLPHV�DQG�FRVWV�KDYH�EHHQ�UHGXFHG�

+LJK�WHPSHUDWXUH�QXFOHDU�YHVVHO�LQVSHFWLRQ

6SHFLDO�)HUPDW�WUDQVGXFHUV�ZHUH�GHYHORSHG�ZLWK�&($�&(5(0��&RPPLVVDULDW�j�O¶pQHUJLH�$WRPLTXH�±�)UDQFH��
IRU�KLJK�WHPSHUDWXUH�LQVSHFWLRQ�RI�QXFOHDU�YHVVHO��VHH�ILJXUH������7KH�LQVSHFWLRQ�ZDV�GRQH�LQ�LPPHUVLRQ�DW
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