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7KH�SURSRVDO�ZDV�RULJLQDOO\�FRQFHQWUDWHG�WR�WKHUPDO�VWDELOLW\�RI�1E6L�PXOWLOD\HUV��7KH�EHDP�WLPH�ZDV�ILQDOO\
DOORFDWHG�WR�ODWHU�VFKHGXOLQJ�SHULRG�WKDQ�LW�ZDV�H[SHFWHG��,Q�WKDW�WLPH�WKH�VWXG\�RI�WKHUPDO�VWDELOLW\�RI�ERWK
DPRUSKRXV�DQG�SDUWLDOO\�FU\VWDOOLQH�1E6L�PXOWLOD\HUV�ZDV�ILQLVKHG�DQG�SXEOLVKHG��RU�DFFHSWHG�IRU�SXEOLFDWLRQ��
7KDW�LV�ZK\��DIWHU�VRPH�FRQVXOWDWLRQ�ZLWK�ORFDO�FRQWDFW��WKH�DLP�RI�WKH�H[SHULPHQW�ZDV�FKDQJHG�D�OLWWOH�ELW�DQG
FRQFHQWUDWHG�WR�1E7L�V\VWHPV�
7KH�1E7L�PXOWLOD\HUV�SUHSDUHG�E\�PDJQHWURQ�VSXWWHULQJ�DW�,QVWLWXWH�RI�(OHFWULFDO�(QJLQHHULQJ�RI�6ORYDN
$FDGHP\�RI�6FLHQFH��%UDWLVODYD��:H�PHDVXUHG�WZR�W\SH�RI�VDPSOHV��6DPSOH�GHQRWHG����±�7LWDQLXP�WKLFN
1E���c�7L���c��DQG�VDPSOH����±�1LRELXP�WKLFN�1E���c�7L���c���$OO�PXOWLOD\HUV�KDYH�WHQ�SHULRGV�DQG�ZDV
GHSRVLWHG�RQ�VLOLFRQ�VXEVWUDWH��6PDOO�FKLSV�XVHG�IRU�PHDVXUHPHQW�ZDV�FXW�IURP�D�VLQJOH�ODUJHU�SODWH�WR�JHW�WKH
VDPH�VWDUWLQJ�FRQGLWLRQV�IRU�HDFK�DQQHDOLQJ�F\FOH�
7KUHH�GLIIHUHQW�W\SHV�RI�H[SHULPHQWDO�VFDQV�ZHUH�UHDOL]HG��)RU�DOO�RI�WKHP�36'�GHWHFWRU�ZDV�XVHG�LQ�YHUWLFDO
SRVLWLRQ��SDUDOOHO�WR�GLIIUDFWLRQ�SODQH��
����6PDOO�DQJOH�LQ�SODQH�UHIOHFWLRQ�±�WK���GHO�VFDQ�LQ�DQJXODU�VFDOH�XS�WR��R�LQ�WK��7KH�PHDVXUHPHQW�ZDV
SURYLGHG�ERWK�H[�VLWX��EHIRUH�DQG�DIWHU�DQQHDOLQJ��DQG�LQ�VLWX��GXULQJ�DQQHDOLQJ���)RU�H[�VLWX�VFDQV�ZLWK�ORQJHU
DFTXLVLWLRQ�WLPH���V�±���V��ZH�PHDVXUHG�D�PDS�ZLWK�36'�GHWHFWRU�IXOO\�RSHQHG��7KLV�VFDQV�KDG�DQ�RII�VHW
����R��:H�SUHIHUUHG�WR�UHDFK�ZLWK�36'�IXUWKHU�IURP�WKH�VSHFXODU�UHJLRQ��)RU�EHWWHU�WLPH�UHVROXWLRQ�LQ�LQ�VLWX
PHDVXUHPHQW�WKH�DFTXLVLWLRQ�WLPH�ZDV�UHGXFHG�WR��V��7KHUH�ZDV�QR�FKDQFH�WR�JHW�D�PDS�ZLWK�JRRG�VWDWLVWLFV
DQG�RQO\�VSHFXODU�LQWHQVLW\�ZDV�PHDVXUHG�E\�FORVLQJ�WKH�YHUWLFDO�VOLW�EHIRUH�36'�WR��PP�
���/DUJH�DQJOH�LQ�SODQH�VSHFXODU�GLIIUDFWLRQ�±�WK���GHO�VFDQ�LQ�DQJXODU�VFDOH�XS�WR���R�LQ�WK�
���2II�SODQH�JDPPD�VFDQ�FRYHULQJ�WKH�DUHD�IURP��QG�WR��WK�%UDJJ�SHDNV��DSSUR[�IURP���R�WR����R�LQ�WK��
%RWK�ODUJH�DQJOH�DQG�JDPPD�VFDQV�ZHUH�PHDVXUHG�RQO\�H[�VLWX�EHIRUH�DQG�DIWHU�DQQHDOLQJ��7KH�ZDYHOHQJWK
�����c�ZDV�XVHG�



7KH�KLJK�WHPSHUDWXUH�YDFXXP�IXUQDFH�ZLWK�EHU\OLXP�KHPLVSKHUH�ZDV�XVHG�IRU�DQQHDOLQJ��7KH�WXUERPROHFXODU
SXPS�SURYLGHG�D�YDFXXP�DERXW��������PEDU��6RPH�PDQXDO�FRUUHFWLRQV�RI�DXWRPDWLF�WHPSHUDWXUH�VWDELOL]DWLRQ
SURFHGXUH�ZDV�XVHIXO�WR�JHW�WKH�IDVWHVW�WHPSHUDWXUH�JURZ�DW�WKH�EHJLQLQJ�RI�DQQHDOLQJ��'XULQJ�DQQHDOLQJ�DW�WKH
KLJKHVW�WHPSHUDWXUHV�WKH�EHU\OLXP�KHPLVSKHUH�ZDV�FRROHG�E\�IDQ��WHPSHUDWXUH�RI�%H�KHPLVSKHUH�DW����R&�ZDV
���R&��
7KH�H[SHULPHQWV�DUH�OLVWHG�LQ�WKH�IROORZLQJ�WDEOH�
VDPSOH�1R ��B�
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7KH�VDPH�FKLS�DQQHDOHG�DW�WKUHH�GLIIHUHQW�WHPSHUDWXUHV
�H[�VLWX�PHDVXUHPHQW�RQO\�

)LJ���� ,Q�VLWX�VSHFXODU�UHIOHFWLYLW\�LQ�DQQHDOLQJ�DW
���R&

)LJ���� 0DS�DORQJ�VSHFXODU�VFDQ��DV�JURZQ�VDPSOH

,Q�)LJ����LV�WKH�H[DPSOH�RI�WKH�UHVXOWV�RI�LQ�VLWX�PHDVXUHPHQW��7KLV�ILJXUH�VKRZV�D�W\SLFDO�IHDWXUHV�REWDLQHG�IRU
DOO�WHPSHUDWXUHV��3UDFWLFDOO\�WKH�ZKROH�VWUXFWXUH�FKDQJHV�KDSSHQHG�EHIRUH�WKH�ILUVW�LQ�VLWX�VFDQ�ZDV�PHDVXUHG
�RQO\�D�IHZ�PLQXWHV�RI�LVRWKHUPDO�DQQHDOLQJ��HYHQ�DW�WKH�ORZHVW�WHPSHUDWXUH�ZH�XVHG��'XULQJ�RWKHU
SURORQJDWLRQ�RI�DQQHDOLQJ�WLPH�WKH�VWUXFWXUH�UHPDLQHG�VWDELOL]HG��)RU�WKLV�UHDVRQ�SUREDEO\�QR�NLQHWLFV�RI�WKLV
SURFHVV�FRXOG�EH�SRVVLEOH�WR�LGHQWLI\�IURP�WKHVH�PHDVXUHPHQWV���2Q�WKH�RWKHU�KDQG�WKH�WHPSHUDWXUH
GHSHQGHQFH�FDQ�EH�REVHUYHG�HDVLO\��7KH�KLJKHU�WKH�WHPSHUDWXUH��WKH�ODUJH�VWUXFWXUH�FKDQJH�RFFXUV��DV
H[SHFWHG�
%\�FRPELQDWLRQ�RI�GDWD�IURP�VSHFXODU�DQG�GLIIXVH�VFDWWHULQJ�WKH�SXUH�LQWHUGLIIXVLRQ�PL[LQJ�DQG�JURZWK�RI
LQWHUIDFH�URXJKQHVV�VKRXOG�EH�SRVVLEOH�WR�VHSDUDWH��7KH�GLIIXVH�VFDWWHULQJ�GDWD�VKRZV�HQRUPRXV�JURZWK�RI
LQWHUIDFH�URXJKQHVV�DQG�LW�LV�FOHDU��WKDW�SURFHVV�FDQQRW�EH�WUHDWHG�DV�SXUH�LQWHUGLIIXVLRQ�WKURXJK�WKH�LQWHUIDFHV�
7KH�VLWXDWLRQ�LV�UDWKHU�FRPSOH[�DQG�LWV�LQWHUSUHWDWLRQ�LV�FRPSOLFDWHG�E\�SRVVLEOH�R[LGDWLRQ�RI�7LWDQLXP
VXEOD\HUV�GXH�WR�ZRUVH�TXDOLW\�RI�YDFXXP�GXULQJ�DQQHDOLQJ��7KH�LGHD�DERXW�FUHDWLRQ�RI�VRPH�NLQG�RI�7L2[

SKDVH�LV�SUREDEOH�GXH�WR�WKH�VLJQLILFDQW�LQFUHDVH�RI�PXOWLOD\HU�SHULRG�GXULQJ�WKHUPDO�WUHDWPHQW�DW�DOO
WHPSHUDWXUHV�

)LJ����*DPPD�VFDQ�DURXQG��UG�%UDJJ�SHDN�EHIRUH��OHIW��DQG�DIWHU�DQQHDOLQJ�DW����R&��ULJKW��
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