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2[LGDWLRQ� UHVLVWDQW�DOOR\V�XQGHUJR�YHU\� UDSLG��RIWHQ�FDWDVWURSKLF�GHJUDGDWLRQ� LQ� VXOSKXU�FRQWD�

LQLQJ�DWPRVSKHUHV��,Q�VSLWH�RI�WKLV��KRZHYHU��WKH�PHFKDQLVP�RI�VXOSKLGH�FRUURVLRQ�RI�PHWDOOLF�PDWH�

ULDOV�LV�VWLOO�OHVV�NQRZQ�WKDQ�LQ�WKH�FDVH�RI��R[LGDWLRQ��6XFK�D�VLWXDWLRQ�UHVXOWV�PDLQO\�IURP�PXFK�JUH�

DWHU�H[SHULPHQWDO�GLIILFXOWLHV�LQ�VWXG\LQJ�WKH�KLJK�WHPSHUDWXUH�UHDFWLRQV�LQ�VXOSKXU�FRQWDLQLQJ�DWPR�

VSKHUHV��6XOSKXU�YDSRXUV�DUH��QDPHO\��H[WUHPHO\�DJJUHVVLYH�DW�KLJK�WHPSHUDWXUHV�DQG�DV�D�FRQVHTXHQ�

FH��DOO�VWDQGDUG�WKHUPRJUDYLPHWULF�DQG�RWKHU�HTXLSPHQWV�FRPPRQO\�XVHG�LQ�R[LGDWLRQ�VWXGLHV�DUH�QRW�

DSSOLFDEOH�XQGHU�VXFK�FRQGLWLRQV��7KLV� LPSRUWDQW�H[SHULPHQWDO� UHVWULFWLRQ�KDV�EHHQ�RYHUFDPH� LQ� WKH�

SUHVHQWHG�ZRUN�E\�WKH�GHYHORSPHQW�RI�QRYHO�PLFURWKHUPRJUDYLPHWULF�DVVHPEO\��HQDEOLQJ� WKH�GHWHU�

PLQDWLRQ�RI�WKH�NLQHWLFV�RI�PDVV�FKDQJHV�RI�D�JLYHQ�VDPSOH�ZLWK�WKH�DFFXUDF\�RI�DERXW�WZR�RUGHUV�RI�

PDJQLWXGH�KLJKHU�WKDQ�LQ�DOO�RWKHU�WKHUPRJUDYLPHWULF�HTXLSPHQWV��L�H��RI�WKH�RUGHU�RI������J��,Q�DGGL�

WLRQ� WR�SUHFLVH�PHDVXUHPHQWV�RI� VXOSKLGDWLRQ�NLQHWLFV�� WKLV�DSSDUDWXV�PDNHV� LW�SRVVLEOH� WR� VWXG\� WKH�

FRQFHQWUDWLRQ�DQG� WKH�PRELOLW\�RI�SRLQW�GHIHFWV� LQ�PHWDO� VXOSKLGHV� VKRZLQJ�QRW�RQO\� ODUJH��EXW�DOVR�

YHU\�ORZ�GHYLDWLRQ�IURP�VWRLFKLRPHWU\��7KXV��WKH�H[SHULPHQWDO�EDVLV�KDV�EHHQ�FUHDWHG�WR�REWDLQ�QRYHO�

LQIRUPDWLRQ�RQ�WUDQVSRUW�SURSHUWLHV�RI�D�QXPEHU�RI�PHWDO�VXOSKLGHV��0Q6��1E6���1L6��&R�6���&R�6���

SDUWLFLSDWLQJ� LQ� VFDOHV� IRUPHG�RQ�KLJK� WHPSHUDWXUH� DOOR\V� LQ� FRPSRVHG� LQGXVWULDO� DWPRVSKHUHV��7KH�

FRQFHQWUDWLRQV�RI�SUHGRPLQDQW�GHIHFWV�LQ�WKHVH�VXOSKLGHV�KDYH�EHHQ�REWDLQHG�IURP�QRQVWRLFKLRPHWU\�

GDWD�DQG�WKH�PRELOLW\�RI�WKHVH�GHIHFWV�ZDV�GHWHUPLQHG�XVLQJ�UH�HTLOLEUDWLRQ�DQG�WZR�VWDJH�NLQHWLF�PHW�

KRGV��,Q�RUGHU�WR�JHW�GLUHFW�FRUUHODWLRQ�EHWZHHQ�WKHVH�LQIRUPDWLRQ�ZLWK�WKH�NLQHWLFV�DQG�PHFKDQLVP�RI�

FRUURVLRQ�� DOO� H[SHULPHQWV� KDYH� EHHQ� FDUULHG� RXW� RQ� VFDOHV� REWDLQHG� E\� FRPSOHWH� VXOSKLGDWLRQ� RI� D�

JLYHQ�PHWDO��L�H��RQ�VDPSOHV�ZLWK�GHILQLWH�WH[WXUH��

2QH�RI�WKH�PRVW�LPSRUWDQW�UHVXOWV�REWDLQHG�LQ�WKH�SUHVHQW�ZRUN�FRQVWLWXWHV�WKH�GDWD�GHVFULELQJ�WKH�

PRELOLW\�RI�SUHGRPLQDQW�GHIHFWV�LQ�QLRELXP�GLVXOSKLGH�EHLQJ�WKH�PDLQ�SURGXFW�RI�QLRELXP�VXOSKLGD�

WLRQ��,W�KDV�EHHQ�VKRZQ��QDPHO\��WKDW�WKH�PRELOLW\�RI�WKHVH�GHIHFWV�LV�VHYHUDO�RUGHU�RI�PDJQLWXGH�ORZHU�

WKDQ� WKRVH� LQ� DOO� RWKHU� VR� IDU� VWXGLHG�PHWDO� VXOSKLGHV� DQG�R[LGHV��7KHVH� UHVXOWV�PDGH� LW� SRVVLEOH� WR�

H[SODLQ�WKH�PDLQ�UHDVRQ�RI�YHU\�KLJK�UHVLVWDQFH�RI�QLRELXP�WR�VXOSKLGH�FRUURVLRQ�LQ�VSLWH�RI�KLJK�GH�

IHFW�FRQFHQWUDWLRQ�LQ�1E6��SKDVH��2Q�WKH�RWKHU�KDQG��LW�KDV�EHHQ�GHPRQVWUDWHG��WKDW�LI�WKH�GHIHFW�FRQ�

FHQWUDWLRQ�LQ�WKH�VXOSKLGH�VFDOH�RI�D�JLYHQ�PHWDO�LV�UDWKHU�ORZ��OLNH�LQ�WKH�FDVH�RI�PDQJDQHVH�VXOSKLGD�

WLRQ��SURWHFWLYH�SURSHUWLHV�RI�WKH�VFDOH�PD\�KLJKO\�EH�LPSURYHG�E\�GRSLQJ�HIIHFW��
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