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,LQIOXHQFH�RI�FV�GRSLQJ�RQ�WKH�FRQGXFWLYLW\ ��
UDQJLQJ� IURP� DERXW� �� PRO�� WR� DERXW� �� PRO�� LQ� WKH� UDQJH� RI� WKH� FRQGXFWLYLW\�PHDVXUHPHQWV��WKLV�LV�PDWWHU�RI�IXUWKHU�ZRUN��

)LJXUH��� &RQGXFWLYLW\�WLPHV�DEVROXWH�WHPSHUDWXUH�YV���7�IRU�GLIIHUHQW�DPRXQWV�RI�&V%U�LQ�PRO���{�������¡��������'��������&���������������������'LVFXVVLRQ7KH�REVHUYHG�GHFUHDVH� RI� DFWLYDWLRQ� HQHUJ\�ZLWK� LQFUHDVLQJ� GRSDQW� DPRXQW�ZDV�IRXQG�LQ�RWKHU�VROLG�HOHFWURO\WHV�LQ�ZKLFK�WKH�KRPRJHQHRXV�GRSLQJ�ZDV�DOVR�FDUULHG�RXW�ZLWK�KRPRYDOHQW�FDWLRQV��DV�LQ�WKH�V\VWHPV�&D%U� ± 0J%U� >�@��$J%U�&X%U�>�@�DQG�$J,�&V,�>�@��,W�LV�ZRUWK\�WR�UHFDOO�WKDW��LQ�WKH�FDVH�RI�VROLG�HOHFWURO\WHV�FRQGXFWLQJ�YLD�)UHQNHO�W\SH� GHIHFWV�� WKH� DFWLYDWLRQ� HQHUJ\� IRU� FRQGXFWLYLW\� LQYROYHV� D� NLQHWLF� DV� ZHOO� DV� D�WKHUPRG\QDPLF� WHUP�� 7KH� ILUVW� LV� WKH� PLJUDWLRQ� DFWLYDWLRQ� HQHUJ\�� DVVRFLDWHG� ZLWK� WKH�MXPSLQJ� RI� LRQV� EHWZHHQ� GHIHFW� VLWHV�� ZKLFK� LV� DERXW� ��� N-�PRO� >�@� DQG� WKH� VHFRQG� LV�WDNHQ�DV�D�KDOI�RI�WKH�HQHUJ\�QHHGHG�WR�IRUP�D�SDLU�RI�WKRVH�GHIHFWV�ZKLFK�LV�DERXW�����N-�PRO�>�@��7KH�VXP�FRUUHVSRQGV��ZLWKLQ�WKH�H[SHULPHQWDO�HUURU��WR�WKH�YDOXH�JLYHQ�DERYH��



%D]iQ��-�&��HW�DO��
1RZ�� WKH� YDOXH� IRXQG� LQ� WKLV�ZRUN� IRU� WKH� VDPSOH� GRSHG�ZLWK� ��PRO�� LV� FORVH� WR� WKH�PHQWLRQHG� YDOXH� RI� WKH�PLJUDWLRQ� HQHUJ\�� WKXV� LQGLFDWLQJ� WKDW� WKH� GRSLQJ� VXFFHHGHG� LQ�GHFUHDVLQJ�WKH�IRUPDWLRQ�HQHUJ\�WR�D�YHU\�ORZ�YDOXH�$V� LW� ZDV� GRQH� LQ� SUHYLRXV� ZRUN� RQ� &V,�GRSHG� $J,� >�@� DQG� &X,� >�@� WKH�FRQGXFWLYLW\� HQKDQFHPHQW� PD\� EH� H[SODLQHG� DV� DULVLQJ� IURP� D� �ODWWLFH� ORRVHQLQJ��UHVXOWLQJ�IURP�WKH�LQFOXVLRQ�RI�WKH�ODUJHU�FDHVLXP�LRQ��7KXV��WDNLQJ�LQWR�DFFRXQW�WKDW�WKH�IRUPDWLRQ� HQHUJ\� IRU� )UHQNHO� GHIHFWV�PD\� EH� DVVXPHG� DV� LQYHUVHO\� SURSRUWLRQDO� WR� WKH�LQWHULRQLF�GLVWDQFH�>�@��WKH�GHFUHDVLQJ�LQ�DFWLYDWLRQ�HQHUJ\�ZRXOG�UHVXOW�IURP�DQ�LQFUHDVH�LQ�WKH�LQWHULRQLF�GLVWDQFH��7KLV�HIIHFW�RI�GRSLQJ�ZDV�LQGHHG�IRXQG�LQ�WKH�SUHVHQW�ZRUN��DV�FDQ�EH� VHHQ� IURP�)LJXUH� ��� LQ�ZKLFK� VRPH�GDWD�RQ� WKH�YDULDWLRQ�RI� WKH� ODWWLFH� FRQVWDQW�ZLWK�WHPSHUDWXUH�DQG�FRPSRVLWLRQ�DUH�VKRZQ�7DEOH����7UDQVLWLRQ�DQG�PHOWLQJ�WHPSHUDWXUHV�DQG�DFWLYDWLRQ�HQHUJ\�IRU�&V�GRSHG�$J%U�DW�KLJK�WHPSHUDWXUH��

7WUDQVLWLRQ��. 7PHOWLQJ���.PRO���&V%U &RQGXFW� '7$ '7$ (D ��N-�PRO������ �� �� ��� �������� ��� ��� ��� �������� ��� ��� ��� �������� ��� ��� ��� �������� ��� ��� ��� �������� ��� ��� ��� ����

)LJXUH��� ;�UD\�GLIIUDFWRJUDPV�DW�����.��9HUWLFDO�GUDZQ�OLQHV��$J&V%U��,W� LV� DOVR� ZRUWK� QRWLQJ� WKDW� WKH� YDFDQF\� PRWLRQ� DFWLYDWLRQ� HQHUJ\� LV� DERXW� ���N-�PRO�� DV� UHSRUWHG� E\� 7HOWRZ� >�@�� 7KDW� LV�� WKH� HIIHFW� RI� WKH� KRPRJHQHRXV� GRSLQJ� KDV�EHHQ�WR�UHGXFH�WKH�IRUPDWLRQ�HQHUJ\�IURP�DERXW����N-�PRO�GRZQ�WR�DERXW���N-�PRO�,Q�WKH�SUHVHQW�FDVH��KRZHYHU��D�VHFRQG�VRXUFH�RI�FRQGXFWLYLW\�LQFUHPHQW�FDQQRW�EH�UXOHG�RXW��DULVLQJ�IURP�WKH�IDFW�WKDW�DW�WHPSHUDWXUHV�KLJKHU�WKDQ�����.�WKH�VDPSOHV�XQGHU�



,LQIOXHQFH�RI�FV�GRSLQJ�RQ�WKH�FRQGXFWLYLW\ ��
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