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Abstract²1DQRPDWHULDOV IHUULWHV KDYH 

DSSOLFDWLRQV LQ PDNLQJ 
SHUPDQHQWPDJQHWVKLJKGHQVLW\LQIRUPDWLRQGH

YLFHVFRORULPDJLQJ 
HWF,QWKHSUHVHQWH[DPLQDWLRQOLWKLXPIHUULWH

LVV\QWKHVL]HGE\VRO 
JHO SURFHVV 7KH [UD\ GLIIUDFWLRQ;5' UHVXOW VKRZV 

WKDW WKH VWUXFWXUH RI OLWKLXP IHUULWH LV 

PRQRFOLQLF VWUXFWXUH 7KH DYHUDJH SDUWLFOH 

VL]H  QP LV FDOFXODWHG E\ 6FKHUHU IRUPXOD 7KH 

ODWWLFH 

SDUDPHWHUVDQGGLVORFDWLRQGHQVLW\įDUHFDOFX

ODWHGIURP;5'GDWD 
6WUDLQİYDOXHVDUHHYDOXDWHGIURP:LOOLDPVRQ±

KDOOSORW7KH)7 
,5 VWXG\ UHYHDOV WKH IRUPDWLRQ RI IHUULWHV 

VKRZLQJ WKH VLJQLILFDQW 

DEVRUSWLRQEDQGV7KH989,6VSHFWURVFRSLFGDWDLV

XVHGWRFDOFXODWH GLUHFW DQG LQGLUHFW 

RSWLFDO EDQG JDS(J RI H9 DQG H9 

UHVSHFWLYHO\IRUOLWKLXPIHUULWHE\XVLQJ7DXFSO

RWDWWKHHGJHRIWKH 

DEVRUSWLRQEDQG7KHHQHUJ\GLVSHUVLYH[UD\DQDO\

VLVVSHFWUDVKRZHG WKDW WKH H[SHFWHG 

HOHPHQWV H[LVW LQ WKH PDWHULDO 7KH PDJQHWLF 

EHKDYLRXU RI WKH PDWHULDOV VWXGLHG XVLQJ 

YLEUDWLQJ VDPSOH 
PDJQHWRPHWHU960 
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ZHUH XVHG DV 
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7KHV\QWKHVL]HGQDQRSDUWLFOHRIOLWKLXPIH

UULWHLVVXEMHFWHG 

WRIROORZLQJFKDUDFWHUL]DWLRQVDQGWKHSURS
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VDPSOHV FDQ EH XVHG IRU QRQOLQHDU RSWLFDO GHYLFHV 

VHPLFRQGXFWRULQGXVWULDOFDWDO\VWVVRODUHQHUJ\FRQYHUVLRQ 

GHYLFHVHWF)LJVDQGVNHWFKHVWKHWDXFSORWRIOLWKLXP 

IHUULWHIRUGLUHFWDQGLQGLUHFWEDQGJDS7KHUHVXOWDQWYDOXHVRI 

GLUHFWDQGLQGLUHFWEDQGJDSDUHH9DQGH9 
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