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-sE)+,(4523O&'@zW"9}83@45"9}83HX*C65DE

Wlm"#$Nop"#$ 3)%nMHNOsDN@it23O'@ij"9}83,UC6

(��%Y�H-s\N���B>DEC�C@it"9}83,456@)STBit23

O'�45&',ZC0[@op"#$B(��:],��-�\]X�,)*^'��_s

D%,�C6@Wlm"#$%nMB(s�6%STB45"9}83% 3`a=,b�c6
5DEd�@3�2JK%)*"#%e5,ZTLM!,T$sD)*^'�,.sD\N�

f�DE�g,@Wlm"#$%nM,<=�h@i[%��B(3�2JK�)*,XsD

\NBIJKLM!,T$sD)*^'�jk./DNl-\N�B>DE

\��%lm"#$%nM��+@1/3ST%IJKLM!B(it23O'�45&',
ZsD[%it"9}83� 3`a=%0[@23O'�mnC6��,ZsDNl-\N�
B>DEC�C@4/6ST:],opsDN@3�2JK%)*"#�v5H_,(it"9
}83�45&'% 6`a=�BT$C6GT@IJKLM!(23O%qB(F�)*N%
r_�T$,ZT��,sDEtc6@��gu�v�FDwx#�aDEyC@IJKLM

!��:]�������C(�[@z{,|T_-:]�^'H}~CF���,��:]

,��6��sD����}UQ��,,fT(F5E

!
"

3
bbu

U
nAQ ##

$

% & 1
2
' ( )'

$ ' *+ ,
- .

U U
U U t

U

N T D N TM T d
N

% &
b

ctbt
BS l

ddAnEK
#

'###$
2

!!!!(1) 

!!!!(2) !!!!(3) 

153



!!"#$

%&'()*"+,#-./0123456789./:;$+<=>?@012:;$+

%&=A>BCDEF*G:DEFHIJ:KLMNOPQ+RS=-T

%./012:;$4U>1)?@012:;$#VW>DEFHIJ:KLXY*Z[\]
^*Z3'_A(,`5>2)DEFHIJ3(!")a(b#*+,#-.>-*cX/0=
AKL315d#X2\[#e#-TfgA>?@012#:344U>hijEF:!"$

%:klm'DEFHIJ3,#`5!")aX&'=>hijEF:!"$%Xno5p>

]^*Z:DEFHIJ'(-*c#!":6p7,#34UKL`5d#+<=-T

7(89
1) q:;<=> r"?@ABCDEsF%ktG3u_5BCDEF*G:vwxyHI>2012.8 
2) JKBz LE?MENOP53u_5 RC{#BCEFQ#:RSJT|U}~h��3V`5?@>F
%r"�D�WXYZ�[>pp.805-806>2002.8 

3) \]q^ LEBCDEF*G+�`5_`*G�:�tvw3V`5?@� �:)� ab./01234
5{�KLMNOPQ:RS>F%r"�DkD�WXYZ�[ B-2>PP. 1351-1352->2014.9 

4) ���� LE6789./345BCDEF_`*G�:KLMNOPQ:RS>�*G�c&8HI[
d 22e>PP.447-452>2014.11 

5) fghi LEs�k���Jr�j?@k:lt)mno#�:*+%)m./>F%r"�D&8HI
[>d 301p>pp.119-128>1981.3 

6) F%r"�DEBqT|U}~h*G�r�s,V.t>2010 
7) F%r"�DE�*G�pJ��uv>2012.3 

!"#$%&'()*+!,#$-&'()*

. /+ 0123 4 56789:;<=>?@AB&CD!*EFGH<IJKL MNOP Q#

!R#$-STU2+

!,#$-&'()*

. V+ 0123 4 56789:;<=>?WX&CD OY

!R#$-STU2+ !"#$%&'()*+

0

50

100

150

0 0.002 0.004 0.006 0.008 0.01
!
"
#
$
%
&
'
(
)

[k
N
*

m
]

6+,-./01[rad]

23456
71+,8

23456
72+,8

23456
73+,8

9:%&'()

23456
74+,8

;<%&'()

23456
75+,8

23456
76+,8

0

50

100

150

200

250

300

0 0.002 0.004 0.006 0.008 0.01

!
"
=
>
?
@

[k
N

]

6+,-./01[rad]

23456
71+,8

23456
72+,8

23456
73+,8

23456
74+,8

23456
76+,8

23456
75+,8 9:=>?A@

0

500

1000

1500

2000

2500

0 0.002 0.004 0.006 0.008 0.01

!
B
#
$
%
&
'
(
)

[ k
N
*

m
]

6+,-./01[rad]

23456
71+,8

23456
72+,8

23456
73+,8

23456
74+,8

CDEF%&'()

23456
75+,8

23456
76+,8

9:%&'()

0

50

100

150

200

250

300

0 0.002 0.004 0.006 0.008 0.01

!
"
=
>
?
@

[k
N

]

6+,-./01[rad]

23456
71+,8

23456
72+,8

23456
73+,8

23456
74+,8

23456
76+,8

23456
75+,8 9:=>?A@

0

50

100

150

0 0.002 0.004 0.006 0.008 0.01

!
"
#
$
%
&
'
(
)

[k
N
*

m
]

6+,-./01[rad]

23456
71+,8

23456
72+,8

23456
73+,8

23456
74+,8

23456
75+,8

23456
76+,8

9:%&'()

;<%&'()

0

500

1000

1500

2000

2500

0 0.002 0.004 0.006 0.008 0.01
!
B
#
$
%
&
'
(
)

[ k
N
*

m
]

6+,-./01[rad]

23456
71+,8

23456
72+,8

23456
73+,8

23456
74+,8

23456
75+,8

23456
76+,8

CDEF%&'()

9:%&'()

1+, 2+, 3+, 4+, 5+, 6+,

154


