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1DQRVFDOH�FKDUDFWHUL]DWLRQ�DQG�ORFDO�HOHFWURPHFKDQLFDO�SURSHUWLHV�RI�IHUURHOHFWULF�ILOPV�IRU�0(06
$��/��.KRONLQ��9��9��6KYDUWVPDQ��$��<X��(PHO\DQRY��DQG�$��6DIDUL
'HSW��RI�&HUDPLFV�DQG�*ODVV�(QJLQHHULQJ��8QLYHUVLW\�RI�$YHLUR�����������$YHLUR��3RUWXJDO
'HSW� RI�&HUDPLFV�DQG�0DWHULDOV�(QJLQHHULQJ��5XWJHUV�8QLYHUVLW\��1-��������8�6�$��
)HUURHOHFWULF� ILOPV� DUH� LQWHQVLYHO\� LQYHVWLJDWHG� GXH� WR�WKHLU� SURPLVLQJ� FKDUDFWHULVWLFV� XVHIXO� IRU� YDULRXV�PLFURHOHFWURQLF� GHYLFHV� UDQJLQJ� IURP� IHUURHOHFWULF�QRQYRODWLOH�PHPRULHV� WR�PLFURHOHFWURPHFKDQLFDO� V\VWHPV��0(06��� )RU� 0(06� DSSOLFDWLRQV�� WKH� VHQVLQJ� DQG�DFWXDWLQJ�FDSDELOLWLHV�RI� IHUURHOHFWULF�ILOPV�EDVHG�RQ�WKHLU�KLJK� SLH]RHOHFWULF� DQG� HOHFWURVWULFWLYH� FRHIILFLHQWV� DUH� RI�FUXFLDO� LPSRUWDQFH�� %RWK� DUH� GHWHUPLQHG� E\� WKH� GRPDLQ�DUUDQJHPHQWV� DQG� SRODUL]DWLRQ� VZLWFKLQJ� XQGHU� DSSOLHG�HOHFWULF� ILHOG�� 6LQFH� WKH� IHDWXUH� VL]H� RI� IHUURHOHFWULF�0(06� LV� FXUUHQWO\� DSSURDFKLQJ� WR� WKH� VXEPLFURQ�GLPHQVLRQV�� WKH� ORFDO� FKDUDFWHUL]DWLRQ� WHFKQLTXHV� DUH�EHFRPLQJ� LQFUHDVLQJO\� LPSRUWDQW� LQ� RUGHU WR� PHHW� WKH�UHTXLUHPHQWV� RI� PLFURHOHFWURQLF� LQGXVWU\�� 'XH� WR� WKH�IHUURHOHFWULF� QDWXUH� RI� WKH� ILOPV�� WKH� ORFDO� SURSHUWLHV� DUH�H[SHFWHG� WR� GHYLDWH� IURP� WKHLU� PDFURVFRSLF� DYHUDJH�YDOXHV�GXH�WR�YDULRXV�VL]H�HIIHFWV�DQG�LQIOXHQFH�RI�GHIHFWV��6FDQQLQJ�)RUFH�0LFURVFRS\��6)0��KDV�UHFHQWO\�SURYHG�WR�SURYLGH�KLJK�UHVROXWLRQ�GRPDLQ�LPDJLQJ�DQG�FDSDELOLW\�WR�GHWHFW� ORFDO� HOHFWURPHFKDQLFDO� UHVSRQVH� �HLWKHU�SLH]RHOHFWULF� RU� HOHFWURVWULFWLYH�� GLUHFWO\� UHODWHG� WR� WKH�SHUIRUPDQFH�RI�IHUURHOHFWULF�EDVHG�0(06��

,Q� WKLV� SUHVHQWDWLRQ�� WKH� ORFDO� SLH]RHOHFWULF� DQG�HOHFWURVWULFWLYH�SURSHUWLHV�RI�3E�EDVHG� IHUURHOHFWULF� ILOPV��3E�=U�7L�2� B 3=7��3E7L2��&D�B 3&7��3E7L2��/D�B 3/7��3E0J���1E���2�� B� 301�� ZKLFK� DUH� FXUUHQWO\� WKH� PDLQ�FDQGLGDWHV� IRU� IHUURHOHFWULF�0(06��ZLOO�EH�DQDO\]HG�DQG�FRPSDUHG� ZLWK� WKH� UHVSHFWLYH� PDFURVFRSLF� SURSHUWLHV�GHULYHG� XVLQJ� FRQYHQWLRQDO� WHFKQLTXHV�� *UDLQ� VL]H� HIIHFW�>�@�� ORFDO� K\VWHUHVLV� DQG� QRQ�OLQHDULW\� >�@�� DJLQJ� DIWHU�SROLQJ�>�@�ZLOO�EH��LQ�SDUWLFXODU��DGGUHVVHG�ZLWK�WKH�VSHFLDO�HPSKDVLV�RQ�WKH�HIIHFW�RI�WKH�6)0�LQVWUXPHQWDWLRQ�RQ�WKH�PHDVXUHG� UHVSRQVH�� ,W� ZLOO� EH� VKRZQ� WKDW WKH�LQKRPRJHQHRXV� HOHFWULF� ILHOG� DQG� PHFKDQLFDO� VWUHVV�GLVWULEXWLRQV FDXVHG�E\� WKH�6)0�WLS�VKRXOG�EH� WDNHQ� LQWR�DFFRXQW� IRU� WKH� SURSHU� LQWHUSUHWDWLRQ� RI� WKH� H[SHULPHQWDO�GDWD�� /RFDO� YDULDWLRQ� RI SLH]RHOHFWULF� SURSHUWLHV� RI� 3=7�DQG� 3&7� ILOPV� ZLOO� EH� OLQNHG� WR� GLIIHUHQW� RULHQWDWLRQ��FU\VWDOOLQLW\�� DQG� PRUSKRORJLFDO� FKDUDFWHULVWLFV� RI� WKH�LQGLYLGXDO� JUDLQV�� %DVHG� RQ� WKHVH� REVHUYDWLRQV�� WKH�GLIIHUHQFH� EHWZHHQ� WKH� ORFDO� DQG� DYHUDJHG� PDFURVFRSLF�SURSHUWLHV� ZLOO� EH� DFFRXQWHG� IRU�� 7KH� HIIHFW� RI� ORFDO�SRODUL]DWLRQ� VZLWFKLQJ� E\� SXUH�PHFKDQLFDO� VWUHVV� H[HUWHG�E\�WKH�6)0�WLS�ZLOO�EH�GHPRQVWUDWHG��VHH�)LJXUH����>����@���7KLV�HIIHFW�KDV�EHHQ�QHYHU�REVHUYHG�LQ�EXON�PDWHULDOV�DQG�PD\� DSSDUHQWO\� OLPLW� WKH� IXQFWLRQDOLW\� RI� IHUURHOHFWULF�PDWHULDOV� LQ�0(06�ZKHUH�PHFKDQLFDO� VWUHVV� LV� HVVHQWLDO��2Q� WKH� RWKHU� KDQG�� LW� ZLOO� EH� VKRZQ� WKDW� LQ� IHUURHOHFWULF�ILOPV� PHFKDQLFDO� FODPSLQJ� DQG� PLVILW� VWUDLQ� FDQ� FDXVH�SRODUL]DWLRQ� VWDWHV� IRUELGGHQ� LQ� EXON� PDWHULDOV� DQG� WKH�SLH]RHOHFWULF� FRHIILFLHQWV� RI� WKH� ILOPV� FDQ� EH� YHU\ KLJK�QHDU� WKH� H[SHFWHG� SKDVH� WUDQVLWLRQV� EHWZHHQ� GLIIHUHQW�SKDVHV�>�@�
,Q� WKH� VHFRQG� SDUW� RI� WKH� WDON�� WKH� ORFDO�HOHFWURPHFKDQLFDO�SURSHUWLHV�RI�IHUURHOHFWULF�UHOD[RUV�VXFK�DV� 301� DQG� LWV� VROLG� VROXWLRQV� ZLWK� 3E7L2� ZLOO� EH�

GLVFXVVHG��,Q�WKHVH�PDWHULDOV��WKH�UHPDQHQW�SRODUL]DWLRQ�LV�DEVHQW� RQ� WKH� PDFURVFRSLF� OHYHO� UHVXOWLQJ� LQ H[WUHPHO\�VPDOO� K\VWHUHVLV� DQG�KLJK� WHPSHUDWXUH� VWDELOLW\�� ,W�ZLOO�EH�VKRZQ�� KRZHYHU�� WKDW RQ� WKH� PLFURVFRSLF VFDOH� WKH�SURSHUWLHV� RI� UHOD[RUV� DUH� FRPSOHWHO\� GLIIHUHQW� DQG� WKH�PDWHULDO� LV� DFWXDOO\� D� FRPSRVLWH� FRPSULVLQJ� KLJKO\�SRODUL]HG� UHJLRQV�JUDLQV� ZLWK� KLJK� SLH]RHOHFWULF� HIIHFW�HPEHGGHG� LQ� QRQ�SRODU� PDWUL[� �VHH�� )LJXUH� �� DV� DQ�H[DPSOH��� 7KH� PLFURVFRSLF� QDWXUH� RI� UHOD[RU PDWHULDOVDQG� LWV� LPSOLFDWLRQV� IRU� IXWXUH� QDQRGHYLFHV� ZLOO� EH�GLVFXVVHG�
7KH� ZRUN� LV� VXSSRUWHG� E\� WKH� )RXQGDWLRQ� IRU�6FLHQFH� DQG� 7HFKQRORJ\� RI� 3RUWXJDO� �SURMHFW� 32&7,�������&70�������

)LJ�����(IIHFW�RI�SRODUL]DWLRQ�VZLWFKLQJ�E\�WKH�PHFKDQLFDO�IRUFH�H[HUWHG�E\�WKH�6)0�WLS�LQ�3E7L2��/D�ILOPV�

)LJ�����6)0 SLH]RHOHFWULF�LPDJH�RI�301����37�UHOD[RU�ILOP��+LJKO\�SRODUL]HG�DUHDV�DUH�SUHVHQWHG�DV�GDUN�VSRWV�
5HIHUHQFHV����9��9��6KYDUWVPDQ��$��<X��(PHO\DQRY� $��/��.KRONLQ��DQG�$��6DIDUL��$SSO��3K\V��/HWW� ������������������9��9��6KYDUWVPDQ��$��/��.KRONLQ��DQG�1��$��3HUWVHY��$SSO��3K\V��/HWW� ������������������9��9��6KYDUWVPDQ�DQG�$��/��.KRONLQ��)HUURHOHFWULFV �LQ�SUHVV�����$��*UXYHUPDQ��$��.KRONLQ��$��.LQJRQ��DQG��+��7RNXPRWR��$SSO��3K\V��/HWW� �������������������$��/��.KRONLQ��9�9��6KYDUWVPDQ��DQG�$��<X��(PHO\DQRY��$SSO��3K\V��/HWW� �LQ�SUHVV�����$��<X��(PHO\DQRY��1��$��3HUWVHY��DQG�$��/��.KRONLQ��3K\V��5HY��% �LQ�SUHVV��

���
�

��
��
��

� � �� �� �� ��

G HII���� D
�X

)��PP1

3E7L2��/D


