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摘要"在微扰量子色动力学不再适用的低能区!核子形状因子可以作为一个重要参数来研究其强相互作用
&

诸如根据第一性原理和某个物理基本量的各种模型来描述数据的唯象物理学可以作为一个有效的工具来研

究该领域
&

关键词"核子形状因子%解析方法%阈值效应%渐进性

B

!

:"7$+$-$)+,+&D,'$#

2

1)

2

"1-$"'

BIH

!

:"7$+$-$)+'

HF1B;0%1$BD$-GDA0.$-@

'

*

(

#

CC@

$

,

A-AG1.-/b1

.F1DA0.$-.$=1A@@$0/A.1<.$.F1

,

F$.$B6B;0%1$B6

AB./B;0%1$BP1-.1_

!

@11C/

I

Y*

!

#

11

!

A@@;G/B

I

1_.1B<1< B;0%1$B@

!

/&1&

!

,

A-./0%1@ \/.F B$B6

,

$/B.%/Q10FA-

I

1 AB< GA

I

B1./0 G$G1B.@

,

A./A%

</@.-/=;./$B@&

HF1C1

>

BGABAG

,

%/.;<1$D</A

I

-AG/BC/

I

Y*

!

/B.F1@

,

A016%/Q1</-10./$B

!

/&1&

!

D$-.F1@0A..1-/B

I

,

-$01@@

!

-1A<@

#

L

*

\

(

!

(

&

#

(

(

$

#

%

&

#

(

*

$

!<

#

C*

$

)

%

#

C*

!

C(

$

<

#

C(

$!

\F1-1!/@.F11%10.-$B0FA-

I

1

!

&AB<< A-1.F1

@

,

/B$-@$D1%10.-$B@AB<B;0%1$B@-1@

,

10./P1%

>

!

AB<



HF1F1_A

I

$B-1

,

-1@1B.@.F1B$B6

,

$/B.%/Q1B;0%1$BP1-.1_&

($

0

IH

!

("

4

+.,+&$,

0

1,.)7-3")+";

2

3)-)+

"U#3,+

0

",++$3$=,-$)+,+&'#,--"1$+

02

1)#"''"'

*

T

*

_

"

++,+&*

_

+

"

*

_

+

.F1D$;-6G$G1B.A

!

/B

,

A-1B.F1@1@

!

A-1<1D/B1<A@

/BC/

I

Y*&HF1B$B60$B@.AB.GA.-/_

!

)

%

#

C*

!

C(

$!

\F/0F<1@0-/=1@.F1B;0%1$BP1-.1_/@

)

%

#

C*

!

C(

$

L#

%

>

1

*

#

\

(

$

"

.

'

%

0

\

0

(O

1

>

1

(

#

\

(

$ #

*

$

\F1-1>

1

*

AB<>

1

(

A-1.F13/-A0AB<JA;%/CC@&

:;0FAB1_

,

-1@@/$B-1

,

-1@1B.@.F1G$@.

I

1B1-A%

U$-1B.bD$;-6P10.$-

!

0$B.A/B/B

II

AGGA GA.-/01@

AB<B;0%1$BD$;-6G$G1B.A

!

.FA.D;%D/%%@U$-1B.b

!

,

A-/.

>

!

./G16-1P1-@A%AB<

I

A;

I

1/BPA-/AB01&C$-G

DA0.$-@A-1@0A%A-U$-1B.bD;B0./$B@$D

\

(

!

\F1-1

\

/@.F1

,

F$.$BD$;-6G$G1B.;G&

BIA

!

C+,=

4

-$#$-

4

HF1F1_A

I

$B/BC/

I

Y*@

>

G=$%/b1@.F1@;G$D

A%%.F11%10.-$GA

I

B1./00$B.-/=;./$B@

!

/&1&

!

A%%

.F$@1</A

I

-AG@FAP/B

I

ABA-=/.-A-

>

B;G=1-$D%$$

,

@

$DA%%FA<-$B@

#

0$G

,

;.A=%1/B@0A%A-

a

;AB.;G

1%10.-$<

>

BAG/0@

$!

\/.F 1_.1-BA%%/B1@ $B%

>

=1

,

F$.$B

!

B;0%1$BAB<AB./B;0%1$B&HF1AG

,

%/.;<1@

$DA%%.F1@1</A

I

-AG@A-1ABA%

>

./0D;B0./$B@/B.F1

\F$%1

\

(

0$G

,

%1_

,

%AB1

!

1_01

,

.D$-A</@0$B./B;/.

>

0;.

!

A%$B

I

.F1

,

$@/./P1-1A%A_/@

!

@.A-./B

I

D-$G

\

(

)

`

#

(O

!

$

(

&:;0FA.F-1@F$%<0$--1@

,

$B<@.$.F1

GA@@$D.F1%/

I

F.1@.FA<-$B/0@.A.1.FA.0AB0$;

,

%1

\/.F.F1P/-.;A%

,

F$.$B&R$-1$P1-

!

.F1F1-G/./0/.

>

$D.F11%10.-$GA

I

B1./00;--1B.$

,

1-A.$-$D.F1

B;0%1$B@/G

,

%/1@.F1:0F\A-b-1D%10./$B

,

-/B0/

,

%1

D$-CC@@$.FA.

!

.F1

>

A-1-1A%D$--1A%

\

(

$;.@/<1.F1

0;.

!

\F/%1.F1

>

FAP1B$BPAB/@F/B

I

/GA

I

/BA-

>,

A-.@

D$--1A%

\

(

,

#

(O

!

$

(

&

BI<

!

M,#3'7)1.7,#-)1'

C-$G .F1 1_

,

-1@@/$B $D .F1 B;0%1$B

1%10.-$GA

I

B1./0D$;-60;--1B./B.1-G@$D.F13/-A0

AB<JA;%/CC@

!

S

%

1

L

!<

#

C*

$

)

%

#

C*

!

C(

$

<

#

C(

$

L

!

!

>

1

*

"

\

(

!O

(

1

>

1

(

!

<

#

C*

$

"

<

#

C(

$#

>

1

*

"

>

1

(

# $

$

!

AB$.F1-

,

A/-$DCC@0AB=1<1D/B1<A@

]

1

A

#

\

(

$

L

>

1

*

#

\

(

$

"/

>

1

(

#

\

(

$

]

1

O

#

\

(

$

L

>

1

*

#

\

(

$

"

>

1

(

#

\

(

$

/L

\

(

!O

(

8

9

:

1

#

(

$

!!

HF1@1A-1.F1:A0F@1%10.-/0AB< GA

I

B1./0

CC@

'

(

(

!

.FA.

!

/B.F1E-1/.D-AG1

!

\F1-1.F1B;0%1$B

D$;-6G$G1B.AA-1

C*

`

#

A

!

[

,

&

(

$

AB<

C(

`

#

A

!

,

&

(

$!

-1

,

-1@1B..F1C$;-/1-.-AB@D$-G@$D.F1

B;0%1$B 0FA-

I

1 AB< GA

I

B1./bA./$B @

,

A./A%

</@.-/=;./$B@&2.D$%%$\@.FA..F1/-PA%;1@A.

\

(

)̀

0$--1@

,

$B<.$.F1.$.A%0FA-

I

1

!

^

1

!

AB<GA

I

B1./0

G$G1B.

!

%

1

!

$D.F1B;0%1$B

!

/&1&

!

]

1

A

#

)

$

`^

1

!

]

1

O

#

)

$

`

%

1

&

BIK

!

9",'*1$+

0

7)1.7,#-)1'

HF1</DD1-1B./A%0-$@@@10./$BD$-.F11%A@./0

@0A..1-/B

I

!

/B E$-B A

,,

-$_/GA./$B

!

C1

>

BGAB

</A

I

-AG$DC/

I

Y*/BP1-./0A%</-10./$B

!

AB</B.F1

%A=$-A.$-

>

D-AG1

#

UA=

$!

A%@$QB$\BA@?$@1B=%;.F

D$-G;%A

'

5

(

!

-1A<@

<

'

!1

<

;

L

.

(

$

(

0$@

(

1

!

# $

(

!

$

5

*

@/B

!

1

!

# $

(

*

*

#/

)

!

]

1

(

A

#

\

(

$

#/

*

"

(

#

*

#/

$

.AB

(

1

!

# $

' (

(

]

1

(

O

#

\

(

- .

$

#

5

$

\F/%1.F1ABB/F/%A./$B0-$@@@10./$B

!

/B.F1@AG1

A

,,

-$_/GA./$B

!

=;./B.F1!

Z

!

[

01B.1-$DGA@@

D-AG1

#

M$R

$!

/@

'

!

(

<

'

11

<

;

L

.

(

7

!

\

(

'

$

*

/

@/B

(

#

1

$

M

]

1

A

#

\

(

$

M

(

"

!!!

#

*

"

0$@

(

#

1

$$

M

]

1

O

#

\

(

$

M

(

(

7

L

*

#

*

槡

8

9

:

/

#

!

$

\F1-1

1

!

!

$

*

!

(

A-1.F1@0A..1-/B

I

AB

I

%1

!

.F1/B/./A%

9)5

第
!

期
HF-1@F$%<

,

F1B$G1B$%$

I>

$DB;0%1$BD$-GDA0.$-@



AB<D/BA%1B1-

I

/1@$D.F11%10.-$B/BUA=

!

$/@.F1

M$;%$G=0$--10./$B

!

1

/@.F1@0A..1-/B

I

AB

I

%1AB<

7

.F1P1%$0/.

>

$D.F1$;.

I

$/B

I,

-$.$B/BM$R&

E

>

@.;<

>

/B

I

.F1AB

I

;%A-</@.-/=;./$B@$D.F1

@0A..1-/B

I

AB<ABB/F/%A./$B

,

-$01@@1@

!

:A0F@CC@

0AB=1 G1A@;-1<

"

0$G

,

%1.1%

>

/B.F1@

,

A016%/Q1

-1

I

/$B

!

\

(

$

)

!

\F1-1.F1

>

A-1-1A%

%

$B%

>

/B

G$<;%;@/B.F1./G16%/Q1-1

I

/$B

!

\

(

,

)

!

A=$P1.F1

,

F

>

@/0A%.F-1@F$%<

\

(

*

`

#

(O

1

$

(

!

\F1-1.F1

>

A-1

0$G

,

%1_&R$-1$P1-

!

=

>

;@/B

I

$B%

>

0-$@@@10./$B

<A.A

!

.F1./G16%/Q10$G

,

%1_ @.-;0.;-1 $D CC@

-1GA/B@/BA001@@/=%1

!

A@\1%%A@.F1/-PA%;1@=1%$\

.F1.F-1@F$%<

\

(

*

!

/B .F1 @$60A%%1< ;B

,

F

>

@/0A%

-1

I

/$B

!

)

*

\

(

*

\

(

*

&

!!=

HF1

,

$@/./$B$D.F1

,

$%1/B.F1

\

(

0$G

,

%1_

,

%AB1/@@.-/0.%

>

0$BB10.1<.$.F1

,

F

>

@/0A%GA@@AB<\/<.F$D.F1-1@$BAB01

!

.F1<1D/B/./$B$D

@;0F

a

;AB././1@<1

,

1B<@$B.F1D;B0./$B;@1<.$<1@0-/=1.F10-$@@@10./$B&C$-/B@.AB01

!

=

>

;@/B

I

.F1-1%A./P/@./0E-1/.6X/

I

B1-D$-G;%AAB<.FA.

/BG$<;%;@@

a

;A-1<-1A<@

%

%F

#

,

$

%

(

`

'#

O

(

Z

[,

$

(

Z

)

(

Z

O

(

Z

(

[*

!

.F1

,

$%1@\$;%<=1%$0A.1<1_A0.%

>

A.O

(

Z

g.

!

)

Z

O

Z

$

E1@/<1@.F/@

,

-$01<;-1

!

CC@ 0AB A%@$ =1

G1A@;-1<=

>

;@/B

I,

$%A-/bA./$B$=@1-PA=%1@

!

/&1&

!

=

>

1_

,

%$/./B

I

.F1 @$60A%%1< +QF/1b1-6?1QA%$

,

$%A-/bA./$B G1.F$<

'

46"

(

& 2B

,

A-./0;%A-

!

.F1

,

$%A-/bA./$B.-AB@D1--1<.$.F1B;0%1$B

!

/B/./A%%

>

;B

,

$%A-/b1<

!

=

>

%$B

I

/.;</BA%%

>,

$%A-/b1<1%10.-$B@

/BA@0A..1-/B

I,

-$01@@

!

A%%$\@.$G1A@;-1@

,

A016

%/Q1CC@&R$-1/B<1.A/%

!

=

>

1_

,

%$/./B

I

$D.F1

@0A..1-/B

I,

-$01@@!

[

;

C

"

!

[

C

;

#

.F1;

,

6A--$\

@.AB<@D$-

,

$%A-/bA./$B

$!

.F1-A./$=1.\11B.F1

.-AB@P1-@A%

#

/B.F1@0A..1-/B

I ,

%AB1

$

AB<.F1

%$B

I

/.;</BA%0$G

,

$B1B.$D.F1$;.

I

$/B

I,

-$.$B

,

$%A-/bA./$BP10.$-/BUA=/@

,

-$

,

$-./$BA%.$.F1

-A./$$DCC@

'

46"

(

!

/&1&

!

5

C

=

#

\

(

$

5

C

I

#

\

(

$

L#

(O

C

0$.

#

1

!

&

(

$

$

*

"$

(

]

C

A

#

\

(

$

]

C

O

#

\

(

$

!

\F1-1.F1@

>

G=$%@A-1.F$@1$DK

a

&

#

5

$

&

2B.F1ABB/F/%A./$B

,

-$01@@!

Z

!

[

"

1

;

1

;

!

<;1.$.F10$G

,

%1_ BA.;-1 $D./G16%/Q1 CC@

!

;B

,

$%A-/b1<1%10.-$B@

,

-$<;01

,

$%A-/b1<B;0%1$B@&

2B

,

A-./0;%A-

!

.F10$G

,

$B1B.

!

$-.F$

I

$BA%.$.F1

@0A..1-/B

I,

%AB1

!

$D.F1B;0%1$B

,

$%A-/bA./$BP10.$-

/BM$R/@

'

7

(

5

1

0

#

\

(

$

L

!

#

槡
/

@/B

#

(

1

$

]

1

A

#

\

(

$

]

1

O

#

\

(

$

/

#

*

"

0$@

(

#

1

$$

"

@/B

(

#

1

$

]

1

A

#

\

(

$

]

1

O

#

\

(

$

(

@/B

#

4

1

$!

\F1-1@

>

G=$%@D$%%$\.F1%A=1%%/B

I

$DK

a

&

#

!

$

AB<

4

1

/@.F1-1%A./P1

,

FA@1 =1.\11B 1%10.-/0AB<

GA

I

B1./0CC@&2.D$%%$\@.FA.

!

=

>

<1.10./B

I

.F1

,

$%A-/bA./$B$D$B%

>

$B1$D.F1D/BA%B;0%1$B@

!

.F1

,

FA@1 $D .F1 0$G

,

%1_ -A./$ ]

1

A

&

]

1

O

0AB =1

G1A@;-1<&

BIN

!

/,'$#

2

1)

2

"1-$"'

HF10$G

,

%1_ BA.;-1$D.F1AG

,

%/.;<1AB<

F1B01$DCC@

!

D$-./G16%/Q1PA%;1@$D

\

!

\F/0F/@

1_

,

-1@@1<D$-GA%%

>

=

>

.F1$

,

./0A%.F1$-1G

!

%/1@/B

.F1DA0..FA..F1

,

F$.$B

!

\/.F @;0F AD$;-6

G$G1B.;G

!

I

1.@1B$;

I

FP/-.;A%GA@@

!

\

槡(

!

.$

0$;

,

%1\/.F

!

AB<F1B01

,

-$<;01A@1-/1@$D$B6@F1%%

FA<-$B/0/B.1-G1</A.1@.A.1@&E1@/<1@G;%./FA<-$B

$B1@

!

%/

I

F. P10.$- G1@$B -1@$BAB01@ A-1 .F1

@.-$B

I

1@.0$;

,

%1<

!

/&1&

!

.F1 G$@.

,

-$=A=%1

/B.1-G1</A.1 @.A.1@&HF1

>

-1

,

-1@1B..F1 GA/B

0$B.-/=;./$B@.$.F1 CC@1P1B.F$;

I

F

!

FAP/B

I

GA@@1@=1%$\.F1

,

F

>

@/0A%.F-1@F$%<

\槡(

*

!

.F1/-

,

1AQ@%/1/B.F1;B

,

F

>

@/0A%-1

I

/$B&HF10$G

,

%1_

@.-;0.;-1$DA

,

-$.$.

>,

1CC>

#

\

(

$

/@@Q1.0F1</B

C/

I

Y(

!

\F1-1.F1.F-116</G1B@/$BA%@;-DA01

#

I

-/<

$

-1

,

-1@1B.@.F1G$<;%;@@

a

;A-1<

%

>

#

\

(

$

%

(

P1-@;@

.F1;B

,

F

>

@/0A%

\

(

0$G

,

%1_

,

%AB1&2B<11<

!

/./@/B

.F/@ ?/1GABB @F11.

!

\F1-1ABA%

>

./0/.

>

0AB =1

P/$%A.1<

!

.FA.A

I

1B1-/0-1@$BAB01

!

$DGA@@O

Z

AB<

\/<.F

)

Z

!

GAB/D1@.@/.@1%DA@A

,

A/-$D0$G

,

%1_

0$B

]

;

I

A.1

,

$%1@R

Z

AB<R

Z

&

#

.F/@/@<;1.$.F1

:0F\A-b-1D%10./$B

,

-/B0/

,

%1

$!

\/.F

=

R

Z

2

O

(

Z

Z

.

)

Z

O

&

Z

$

BIO

!

J3",'

4

.

2

-)-$#D"3,%$)1

HF1@

,

A016%/Q1A@

>

G

,

.$./0=1FAP/$-$DCC@/@

/BD1--1<=

>

G1AB@$D</G1B@/$BA%0$;B./B

I

-;%1@$D

a

;AB.;G0F-$G$<

>

BAG/0@

'

869

(

&+.F/

I

F@

,

A016%/Q1

\

(

!

/&1&

\

(

<

[

8

(

dM3

!

.F1G$G1B.;G.-AB@D1--1<=

>

)*5

中国科学技术大学学报 第
!"

卷



HF1

I

-/<@;-DA01-1

,

-1@1B.@.F1G$<;%;@

@

a

;A-1<$DA

,

-$.$.

>,

1CC>

#

\

(

$

&

HF1

,

$%1@A-1.F1-1@$BAB01@

!

.F1-1<0;-P1/@.F1

%

>

#

\

(

$

%

(

A@/.A

,,

1A-@D$--1A%PA%;1@$D

\

(

!

/&1&

!

/./@.F1/B.1-@10./$B=1.\11B.F1@;-DA01AB<.F1

,

%AB12G

#

\

(

$

)̀&

HF1

I

-11B=AB</B</0A.1@.F1</@0$B./B;/.

>

0;.

##

(O

!

$

(

!

k

$

&

($

0

ZA

!

@$#-)1$,=1"

2

1"'"+-,-$)+)77$1'-

^

*,1-"1

)7-3"

\

(

*+

2

3

4

'$#,=#).

2

="U

2

=,+"

.F1P/-.;A%

,

F$.$B.$.F1B;0%1$BG;@.=1@FA-1<

AG$B

I

.F10$B@./.;1B.

a

;A-Q@

!

/B$-<1-D$-.F1

B;0%1$B.$-1GA/B/B.A0.

!

=

>I

%;$B1_0FAB

I

1@&

($

0

I<

!

V=*)+

#

@

$

"U#3,+

0

"',.)+

0

-3"#)+'-$-*"+-

^

*,1S'

#

\

$!

-)'3,1"-3".)."+-*.-1,+'7"11"&

-)-3"+*#=")+D

4

-3"%$1-*,=

2

3)-)+

C$%%$\/B

I

.F1 @0F1GA./0 -1

,

-1@1B.A./$B /B

C/

I

Y5

!

D$-.F1B;0%1$B@

!

.FA.FAP1.F-11PA%1B01

a

;A-Q@

!

.F1 G/B/G;G B;G=1-$D1_0FAB

I

1@/@

.\$F1B01

>

1

.

#

\

(

$

=

#

#

\

(

$

#

*

#

.

!

\

(

"

#k

!

\/.F.̀ *

!

(&

HF1JA;%/CCFA@AD;-.F1-

,

$\1-

#

[

\

(

$

[*

@/B01/./@-1@

,

$B@/=%1D$-.F1@

,

/B6D%/

,,

A-.$D.F1

B;0%1$B1%10.-$GA

I

B1./00;--1B.&HF1:A0F@CC@

!

I

/P1B/BK

a

&

#

(

$!

FAP1.F1@AG1=1FAP/$-

]

1

A

!

O

#

\

(

$

=

#

#

\

(

$

#

(

!

\

(

"

#k

$

HF1A@

>

G

,

.$./0=1FAP/$-/B.F1./G16%/Q1-1

I

/$B0AB

=1 $=.A/B1< =

>

.AQ/B

I

A<PAB.A

I

1 D-$G .F1

ABA%

>

./0/.

>

AB<=$;B<1<B1@@$DCC@/B.F1;

,,

1-

FA%D

,

%AB1

!

2G

#

\

(

$

,

)&:;0F-1

I

;%A-/./1@A%%$\.$

A

,,

%

>

.F1 JF-A

I

GqB6U/B<1%rD.F1$-1G

'

*)

(

\F/0F

1B@;-1@.FA.CC@FAP1.F1@AG1PAB/@F/B

I,

$\1-6

%A\A%$B

I

AB

>

@.-A/

I

F.%/B1D-$G.F1$-/

I

/B.$

/BD/B/.

>

!

/&1&

!

%/G

M

\

(

M

"

k

]

1

A

!

O

#

M

\

(

M

!

.

!

$

]

1

A

!

O

#

M

\

(

M

!

.

1

$

L

*

!

>1

?

'

)

!

!

(

$

HF1/<1B./.

>

=1.\11B @

,

A016%/Q1 AB< ./G16%/Q1

A@

>

G

,

.$./0=1FAP/$-/@P1-/D/1<=

>

.AQ/B

I

.F/@%/G/.

\/.F

1

)̀&2.D$%%$\@.FA.

]

1

A

!

O

#

\

(

$

=

#

\

(

$

#

(

!

\

(

"

k

$

HF/@-1@;%.

!

@/B01./G16%/Q1 CC@A-10$G

,

%1_

!

/G

,

%/1@.FA./GA

I

/BA-

>,

A-.@PAB/@FDA@.1-.FAB.F1

-1A%$B1@

%/G

\

(

"

k

2G

'

]

1

A

!

O

#

\

(

$(

?1

'

]

1

A

!

O

#

\

(

$(

L

%/G

\

(

"

k

A-0.AB

#

&

1

A

!

O

#

\

(

$$

L

)

!

/&1&

!

4

A

#

O

$

#

\

(

$!

.F1

,

FA@1 $D.F1 1%10.-/0

#

GA

I

B1./0

$

CC

!

.1B<@.$(

!

-A</AB@A@@.A.1<=

>

.F1U1P/B@$B.F1$-1G

'

**

(

&

H

!

J3"-31"'3)=&

HF1.F-1@F$%<-1

I

/$B/@-1

,

-1@1B.1<=

>

D1\

F;B<-1<@R1#

!

@A

>,

A

!

/B.1-PA%

#

(O

1

!

(O

1

Z

,

A

$!

\F/0F@.A-.@A..F1./G16%/Q111

,

-$<;0./$B

1B1-

I>

&+B!

Z

!

[

0$%%/<1-$

,

1-A./B

I

A.AM$R

1B1-

I>

A

?

#

(O

1

!

(O

1

Z

,

A

$

\$;%<

,

-$<;0111

,

A/-@A%G$@.A.-1@.&

2./@/B.F/@1B1-

I>

/B.1-PA%.FA.0FA-

I

1<

B;0%1$BAB<AB./B;0%1$B1_

,

1-/1B01.F1@.-$B

I

1@.

1%10.-$GA

I

B1./0/B.1-A0./$B .FA.

!

/B .F1 E$-B

</DD1-1B./A%0-$@@@10./$BD$-G;%A$DK

a

&

#

!

$!

/@

A00$;B.1<D$-=

>

.F1 M$;%$G=DA0.$- $&HF1

1_

,

-1@@/$B$D$0AB=1$=.A/B1</B.F1

,

$/B.6%/Q1

%/G/.A@

'

*(6*5

(

$

LM

-

M$;%&

#

)

$

M

(

L

!.

7

U

*

*

#

!

#

!.

&

7

7

%

U

&

#

4

$

\F1-1

-

M$;%&

#

)

$

/@.F1\AP1D;B0./$B@$%;./$B$D.F1

:0F-r</B

I

1-1

a

;A./$B\/.F.F1M$;%$G=

,

$.1B./A%

AB<

7

/@.F1B;0%1$BP1%$0/.

>I

/P1B/BK

a

&

#

!

$

&HF1

.\$.1-G@ % AB< &

!

0A%%1< 1BFAB01G1B.AB<

-1@;GGA./$BDA0.$-

'

*!

(

!

A00$;B.D$-.F1@/B

I

%1AB<

G;%./6

,

F$.$B 0$B.-/=;./$B@

!

-1@

,

10./P1%

>

%

%

**5

第
!

期
HF-1@F$%<

,

F1B$G1B$%$

I>

$DB;0%1$BD$-GDA0.$-@



<$G/BA.1@A..F-1@F$%<\F1-1&

2

*

!

/&1&

!

$

2

%

L

!.

7

!

7

"

)

"

$

HF1 1BFAB01G1B. DA0.$- 0$G

,

1B@A.1@ D$- .F1

0%$@/B

I

$D.F1

,

FA@16@

,

A01=

>

GAQ/B

I

.F1.$.A%E$-B

0-$@@@10./$BD/B/.1AB<</DD1-1B.D-$G b1-$A.

.F-1@F$%<

!

/B

,

A-./0;%A-

'

*4

(

%/G

\

(

"

!O

(

1

'

11

#

\

(

$

L

!

5

.

(

(O

(

1

M

]

1

#

!O

(

1

$

M

(

#

"

$

\F1-1]

1

#

!O

(

1

$

/@.F10$GG$B.F-1@F$%<PA%;1$D

1%10.-/0AB< GA

I

B1./0 CC@

!

.FA./@

!

D-$G .F1

<1D/B/./$B@$DK

a

&

#

(

$!

A@@;G/B

I

B$@/B

I

;%A-/./1@

D$-.F13/-A0AB<JA;%/CC@

!

]

1

A

#

!O

(

1

$

]̀

1

O

#

!O

(

1

$

7

]

1

#

!O

(

1

$

&2.D$%%$\@.FA.

!

.F10-$@@@10./$BAB<

G$<;%;@$DCC@0AB=1G1A@;-1<1P1B1_A0.%

>

A.

.F-1@F$%<&E

>

.AQ/B

I

A<PAB.A

I

1D-$G.F1/B/./A%

@.A.1-A</A./$B.10FB/

a

;1@

!

EAEA- M$%%A=$-A./$B

G1A@;-1<

C

'

C

0-$@@ @10./$B

'

*"6*7

(

!

,

-A0./0A%%

>

-1A0F/B

I

.F1.F-1@F$%<&

:$%/< AB< 1G

,

.

>

=%A0Q 0/-0%1@ /B C/

I

Y!

-1

,

-1@1B..\$@1.@$DEAEA-<A.A

'

*"6*7

(

$B!

Z

!

[

"

C

'

C

0-$@@@10./$B

!

\F/%1.F1-1<

,

$/B.A..F1

,

-$<;0./$B

.F-1@F$%<

!

\F/0F/@/B</0A.1<=

>

.F1=%;1<A@F1<

%/B1

!

/@.F11_

,

10.1<PA%;1D$-.F1.$.A%0-$@@

@10./$B/B0A@1$D

M

]

C

A

#

!O

(

C

$

MLM

]

C

O

#

!O

(

C

$

MLM

]

C

#

!O

(

C

$

ML

*$

!!

2B$.F1-\$-<@

!

A@@;G/B

I

AD%A.0-$@@@10./$B

/B.F1.F-1@F$%<-1

I

/$B

!

EAEA-M$%%A=$-A./$BFA@

G1A@;-1<

!

D$-.F1D/-@../G1AB<A.A

,

1-01B.%1P1%

!

A;B/.CCA..F-1@F$%<&:;0FA-1@;%.@11G@.$

@;

II

1@..FA..F1

,

F

>

@/0A%.F-1@F$%<FA@A@

,

10/A%

G1AB/B

I

D$-.F1CC@

!

/B0$B.-A@.\/.F.F1/-=A@/0

.F1$-1./0A%

,

-$

,

1-./1@&2B<11<

!

=

>

0$B@/<1-/B

I

AB

CCA@.F1@;

,

1-

,

$@/./$B$D/B.1-G1</A.1-1@$BAB01@

AB<G;%./6FA<-$B@.A.1@

!

A..F1@1./G16%/Q1D$;-6

G$G1B.A/.@PA%;1@F$;%<=1.F1@;G$D.A/%@$D

.F1@10$B.-/=;./$B@

!

F1B01.F1-1/@B$-1A@$BD$-

1_

,

10./B

I

.F/@@;G.$=11_A0.%

>

$B1&

HF1D%A.!

Z

!

[

"

C

'

C

0-$@@@10./$B/B.F1

.F-1@F$%< -1

I

/$B 0$;%< =1 1_

,

%A/B1< =

>

0$B@/<1-/B

I

"

=

CC@A%G$@.0$B@.AB.AB<;B/.A-

>

%

>

A-1@;GGA./$BDA0.$-\F/0FA00$;B.@D$-

HF1=%;1<A@F1<%/B1/B</0A.1@.F1

,

F

>

@/0A%.F-1@F$%<

\

槡(

(̀O

C

&

HF1@$%/<-1<

,

$/B.A..F-1@F$%<-1

,

-1@1B.@.F10-$@@@10./$B

1_

,

10.1</D

%

]

C

A

#

!O

(

C

$

%

`

%

]

C

O

#

!O

(

C

$

%

`

%

]

C

#

!O

(

C

$

%

*̀&

HF1=%;10;-P1/@A

,

-1</0./$B

!

@11.1_.&

($

0

IK

!

J)-,=#1)'''"#-$)+)7*

T

*

_

"

!

'

!

!

.",'*1"&

D

4

-3"/,/,18)==,D)1,-$)+$+ABBN

!

')=$&#$1#="'

!

,+&ABHA

!

".

2

-

4

#$1#="'

G;%./6

I

%;$B1_0FAB

I

1@

#

.".

,

$

&

"

&

,

L

*

*

#

!

#

!.

,

&

7

!

.

,

L

)$4$

!!

2BDA0.

!

/B.F/@0A@1

!

.F1.$.A%0-$@@@10./$B

!

.FA./@$=.A/B1<D-$G.F11_

,

-1@@/$B$DK

a

&

#

!

$

\F1-1A%%0$B@.AB.@ A-1 -1

,

$-.1</B ;B/.@ $D

,

=

!

=10$G1@

'

C

'

C

#

\

(

$

L

'

84)

,

=

(

*

/

&

,

!

AB</.@=1FAP/$-

!

@F$\BA@A=%;10;-P1/BC/

I

Y!

!

<1@0-/=1@.F1<A.A

a

;/.1\1%%&

LB.F1$.F1-FAB<

!

.F11DD10./P1CC

]

1DD

#

\

(

$

L

*

&

'

C

'

C

#

\

(

$

%

!

!.

(

7

5

\

(

*

"

*

(

# $槡 /

!

1_.-A0.1<D-$G.F1EAEA-0-$@@@10./$B<A.A

!

=

>

0$B@/<1-/B

I

.F1;@;A%-1@;GGA./$BDA0.$-

#

K

a

&

#

4

$$

AB<A@-1

,

$-.1</BC/

I

Y4

!

@F$\@A@.11

,

<10-1A@/B

I

=1FAP/$-@.A-./B

I

D-$G.F1.F-1@F$%<.FA.

!

FAP/B

I

A

D%A.0-$@@@10./$B

!

.;-B@$;..$=1

]

1DD

#

\

(

$

2

*

槡&
L

*

#

!

#

!.

&

槡 7

!

\

槡(

?

'

(O

C

!

(O

C

",

A

(

$

!!

HF10;-P1*

&槡&/@@F$\B/B-1</BC/

I

Y4&2./@

(*5

中国科学技术大学学报 第
!"

卷



/B

,

1-D10.A

I

-11G1B. \/.F.F1 EAEA-<A.A $B

]

1DD

#

\

(

$!

-1

,

-1@1B.1<=

>

=%A0Q0/-0%1@

]

$/B.1<=

>

%/B1@&

HIH

!

G')-1)

24

,--3"

C

'

C2

1)&*#-$)+-31"'3)=&

HF1/<1B./.

>

$D1%10.-/0AB<GA

I

B1./0CC@A.

.F1.F-1@F$%</@A%@$/B.1-

,

-1.1<A@A0$B@1

a

;1B01

$D/@$.-$

,>

&

HF1-1<@$%/<0;-P1-1

,

-1@1B.@.F1D;B0./$B*

&槡&!

@11.1_.&

HF1<A@F1<=%;1%/B1/B</0A.1@.F1

,

-$.$B

,

F

>

@/0A%.F-1@F$%<&

($

0

IN

!

J3"D=,#S#$1#="'

!

D*-7)1-3"

2

)$+-,--3"-31"'3)=&

!

63$#33,'D""+)D-,$+"&D

4

"U-1,

2

)=,-$+

0

-3"#1)'''"#-$)+

!

,1"-3"&,-,)+-3""77"#-$%"

2

1)-)+((.",'*1"&

D

4

-3"/,/,18)==,D)1,-$)+

E1@/<1@:A0F@

!

3/-A0AB< JA;%/CC@

!

A%@$

,

A-./A%\AP1CC@0AB=1<1D/B1<&C-$G

,

A-/.

>

AB<

.$.A%AB

I

;%A- G$G1B.;G 0$B@1-PA./$B

!

/B E$-B

A

,,

-$_/GA./$B

!

1 1 0AB=1

,

-$<;01<\/.F$B%

>

.\$PA%;1@$D$-=/.A%AB

I

;%A-G$G1B.;G

!

/&1&

!

I

11

`)

!

*&2BDA0.

!

.F111@

>

@.1GFA@.$FAP1

,

A-/.

>

5

11

5̀

#

`[*AB<.$.A%AB

I

;%A-G$G1B.;G

S

11

S̀

#

*̀

!

\F1-15

#

AB<S

#

A-1

,

F$.$B

a

;AB.;G

B;G=1-@&:/B01

!

5

11

`

#

[*

$

I

11

Z*

!

[*/@.F1

/B.-/B@/011

,

A-/.

>

!

AB<.F1.$.A%@

,

/B/@;

11

)̀

!

*

!

/.D$%%$\@.FA.

"

I

11

G;@.=11P1B

#

I

11

)̀

!

(

!

1$

AB<

S

11

L

*

?

-

M

I

11

#

;

11

M

!1!

M

I

11

"

;

11

M

.!

L

-

*

. #

I

11

!

;

11

$

L

#

)

!

*

$

-

*

!

(

!

5

. #

I

11

!

;

11

$

L

#

(

!

*

4

5

6

$

!

A%%.F1$.F1-0$G=/BA./$B@

#

I

11

!

;

11

$

I

/P1.$.A%

AB

I

;%A-G$G1B.A</DD1-1B.D-$GS

#

*̀&N1B01$B%

>

:AB<3\AP1@A-1A%%$\1<

!

.F10$--1@

,

$B</B

I

CC@

A-1

]

1

;

#

\

(

$

L

*

5

#

(槡
/

]

1

O

#

\

(

$

"

]

1

A

#

\

(

$$!

]

1

B

#

\

(

$

L

*

5

#槡
/

]

1

O

#

\

(

$

#

]

1

A

#

\

(

$$!

\F/%1.F1.$.A%ABB/F/%A./$B0-$@@@10./$B/BM$R

AB</B.1-G@$D]

1

;

AB<]

1

B

-1A<@

'

11

#

\

(

$

L

(

!.

(

7

\

(

*

/

'

$

M

]

1

;

#

\

(

$

M

(

"

(

M

]

1

B

#

\

(

$

M

(

(

$

\F1-1.F1M$;%$G=0$--10./$BA0.@$B%

>

$B.F1:6

\AP1.1-G&C-$G.F1<1D/B/./$B@$DK

a

&

#

7

$

D$%%$\@

.FA..F1/@$.-$

,>

A..F-1@F$%<

!

/&1&

!

.F1

,

-1@1B01

A..F-1@F$%<$D.F1$B%

>

:\AP1AB<.F1PAB/@F/B

I

$D.F136\AP10$B.-/=;./$B

!

/@1

a

;/PA%1B..$.F1

/<1B./.

>

]

1

A

#

\

(

*

$

]̀

1

O

#

\

(

*

$

&

:;0FAB/<1B./.

>

/@1_

,

1-/G1B.A%%

>

$=@1-PA=%1

!

1@

,

10/A%%

>

D$-%AG=<AAB<@/

I

GA=A-

>

$B@

!

/BA

.

>,

/0A%1_

,

1-/G1B.A.AB!

Z

!

[

0$%%/<1-

#

1&

I

&EK:222

A.EKJM22

'

*8

(

$

&2B

,

A-./0;%A-

!

.F1-A./$

%

]

A

!

#

\

(

*

$&

]

O

!

#

\

(

*

$

%

/@ G1A@;-A=%1

!

1P1B1_A0.%

>

A..F1

,

-$<;0./$B.F-1@F$%<&HF/@/@=10A;@1A%%.F$@1!!

D/BA%@.A.1@\F1-1.F1

#

%AG=<A$-@/

I

GA

$

=A-

>

$B

!

!

#

AB./6=A-

>

$B!

$!

/@A.-1@./B.F1%A=

!

0AB<10A

>

\1AQ%

>

/B.$AB;0%1$B

#

AB./6B;0%1$B

$

AB<A

,

/$B

\F/0F FAP1 1B$;

I

F G$G1B.;G .$ -1A0F .F1

<1.10.$-&

R1A@;-/B

I

A B$B6PAB/@F/B

I

36\AP1

0$B.-/=;./$B

!

/&1&

!

.F1/B1

a

;A%/.

>%

]

!

A

#

\

(

*

$&

]

!

O

#

\

(

*

$

%@

*\$;%<=1.F1D/-@.$=@1-PA./$B$D.F1ABA%

>

./0/.

>

6

P/$%A./$BD$-.F13/-A0AB<JA;%/CC@

!

.FA.G;@.

FAP1A@/G

,

%1

,

$%1A..F-1@F$%<

#

/

`*

$

\/.F

$

,,

$@/.1-1@/<;1@&2BG$-1<1.A/%

!

\1<1D/B1

>

!

*

#

\

(

$

L

##

]

!

/#

*

"

>

!

*

!

AB

#

\

(

$!

>

!

(

#

\

(

$

L

#

]

!

/#

*

"

>

!

(

!

AB

#

\

(

$!

\F1-1

#

]

!

`]

!

A

#

\

(

*

$

[]

!

O

#

\

(

*

$

AB<>

*

#

(

$!

AB

#

\

(

$

/@

.F1ABA%

>

./0

,

A-.$D.F13/-A0

#

JA;%/

$

CC&2B.F/@

0A@1

!

/&1&

!

=

>

A%%$\/B

I

D$-</DD1-1B.PA%;1@$D

:A0F@CC@A..F-1@F$%<AB<A@@;G/B

I%#

]

!

%<

%

]

!

O

#

\

(

*

$

%

!

.F1 ABB/F/%A./$B </DD1-1B./A% 0-$@@

@10./$B$DK

a

&

#

!

$

FA@.F1%/G/.

<

'

!!

<

;

\

(

"

\

"AAA

(

*

5*5

第
!

期
HF-1@F$%<

,

F1B$G1B$%$

I>

$DB;0%1$BD$-GDA0.$-@



!

.

(

7

5O

(

!

'

M

]

!

O

#

\

(

*

$

M

(

"

?1

#

#

]

!

]

!

&

O

#

\

(

*

$$

@/B

(

#

1

$(

$

2.<1

,

1B<@$B.F1@0A..1-/B

I

AB

I

%1

!

AB<F1B01/@B$.

/@$.-$

,

/0

!

1P1BA..F-1@F$%<&HF/@0AB=1A%@$@11B

=

>

0$B@/<1-/B

I

.F1PA%;1@$D.F1

,

A-./A%\AP1CC@A.

\

(

`

\

(

*

&HF1

>

A-1

]

!

;

#

\

(

$

\

(

"

\

"AAA

(

*

]

!

O

#

\

(

*

$

"

#

]

!

5

]

!

B

#

\

(

$

\

(

"

\

"AAA

(

*

#

X

#

]

!

5

$

! !

+@ 1_

,

10.1<

!

.F1 AB/@$.-$

,>

!

\F/0F/@

G1A@;-1<=

>

.F1.F-1@F$%<PA%;1$D]

!

B

!

<1

,

1B<@$B

</DD1-1B01=1.\11B1%10.-/0AB<GA

I

B1./0CC@&

TB/

a

;1@$;-01@$DAB/@$.-$

,>

A-10$--10./$B@

<;1.$!!D/BA%@.A.1/B.1-A0./$B

!

.FA.

,

-$P/<1AB

$P1-A%%

,

$\1-$D

7

[(

!

\F/0FG1AB@A@/G

,

%1

,

$%1

D$-.F1CC@&HF1$-1./0A%0A%0;%A./$B@

I

/P1AB$-<1-6

.

(

'

*9

(

1DD10./B0A@1$D$B%

>

M$;%$G=D/BA%@.A.1

/B.1-A0./$B

#

0FA-

I

1<=A-

>

$B@

$

&LB.F1$.F1-FAB<

@.-$B

I

M$;%$G=6%/Q1/B.1-A0./$B

!

0$G

,

;.1</B0A@1

$DF1AP

>a

;A-Q@

'

()

(

!

,

-$P/<1@A%A-

I

11DD10.=;./@

,

-$

,

$-./$BA%.$

7

+

#

+

?

''

$!

F1B01PAB/@F/B

I

A.

.F-1@F$%<&

A

!

8)+#=*'$)+

HF1.F-1@F$%<-1

I

/$BD$-=A-

>

$BCC@/@A-/0F

AB<;B1_

,

%$-1<G/B1$D/BD$-GA./$B$B%$\61B1-

I>

@.-$B

I

<

>

BAG/0@&?101B.%

>

!

/B.F1

C

'

C

D/BA%@.A.1

!

AB CC $@0/%%A.$-

>

=1FAP/$- FA@ =11B 0%1A-%

>

/<1B./D/1<

'

(*

(

AB</B.1-

,

-1.1<A@AGAB/D1@.A./$B$D

C

'

C

D/BA% @.A.1 /B.1-A0./$B& R$-1$P1-

!

.F1

$=@1-PA./$B$DAB/@$.-$

,>

!

=

>

G1A@;-/B

I

APA%;1

</DD1-1B.D-$G$B1D$--A./$=1.\11B.F1G$<;%/$D

:A0F@CC@

!

/@B$\@;/.A=%1D$-1_

,

1-/G1B.@%/Q1

EK:222

'

*8

(

&2B<11<

!

/B@;0FAB1_

,

1-/G1B..F1

<1.10./$B1DD/0/1B0

>

D$-A!!

,

A/-$D%AG=<A$-

@/

I

GA=A-

>

$B@

!

/@</DD1-1B.D-$Gb1-$1P1B1_A0.%

>

A..F-1@F$%<

!

\F1B!!A-1

,

-$<;01<A.-1@./BUA=

!

@/B01.F1 <10A

> ,

-$<;0.@ FAP1A%\A

>

@1B$;

I

F

G$G1B.;G.$-1A0F.F1<1.10.$-&

C-$G.F1.F1$-1./0A%

,

$/B.$DP/1\@F1<</B

I

%/

I

F.$B.F1.F-1@F$%<=1FAP/$-\$;%<F1%

,

\/.F

;B<1-@.AB</B

I

B$.$B%

>

.F1BA.;-1$D

,

$@@/=%1!!

D/BA%@.A.1 0$--10./$B@ @./%% ;B<1-1@./GA.1< $-

B1

I

%10.1< =;. A%@$ .F1 ;B1_

,

10.1< ;B/.A-

>

B$-GA%/bA./$B$=@1-P1</B.F10A@1$D

C

'

C

AB<.FA.

@11G@.$F$%<A%@$D$-$.F1-!!0FABB1%@

'

((

(

&

!"7"1"+#"'

'

*

(

J+MKHH2:

!

E+U32'2 CK??LU2 ?

!

HLR+:26

OT:H+C::L' K& J-$.$B 1%10.-$GA

I

B1./0 D$-G

DA0.$-@

"

EA@/0B$./$B@

!

,

-1@1B.A0F/1P1G1B.@AB<D;.;-1

,

1-@

,

10./P1@

'

^

(

&JF

>

@?1

,

!

()*4

!

44)644*

"

*6*)5&

'

(

(

:+MN: ? O& N/

I

F61B1-

I>

=1FAP/$- $D B;0%1$B

1%10.-$GA

I

B1./0D$-GDA0.$-@

'

^

(

&JF

>

@?1P

!

*9"(

!

*("

"

((4"6((")&

'

5

(

?L:K'EUTHN R '&N/

I

F1B1-

I>

1%A@./0@0A..1-/B

I

$D1%10.-$B@$B

,

-$.$B@

'

^

(

&JF

>

@?1P

!

*94)

!

79

"

"*46"*9&

'

!

(

V2MN2MN2+

!

EK?R+' :

!

M+E2EEL '

!

1.A%&

J-$.$B6AB./

,

-$.$BABB/F/%A./$B/B.$1%10.-$B@

!

G;$B@

AB<P10.$- =$@$B@

'

^

(

&';$P$ M/G

!

*9"(

!

(!

"

*7)6*8)&

'

4

(

+SN2KVK?+

!

?KS+ULR&J$%A-/bA./$B

,

F1B$G1BA

/B1%10.-$B@0A..1-/B

I

=

>,

-$.$B@/B.F1F/

I

F61B1-

I>

-1

I

/$B

'

^

(

&:$PJF

>

@3$Q%

!

*9"8

!

*5

"

47(&

'

"

(

+SN2KVK?+

!

?KS+UL R&J$%A-/bA./$B1DD10.@/B

.F1@0A..1-/B

I

$D%1

,

.$B@=

>

FA<-$B@

'

^

(

&:$P^JA-.

';0%

!

*97!

!

!

"

(776(78&

'

7

(

3TE'2M

s

SL#t+V

!

3TE'2M

s

S+:

!

?KS+UL R

J& 2BP1@./

I

A./$B $D .F1 =A-

>

$B 1%10.-$GA

I

B1./0

@.-;0.;-1=

> ,

$%A-/bA./$B1DD10.@/B!

Z

!

[

"

% %

,

-$01@@1@

'

^

(

&';$P$M/G+

!

*99"

!

*)9

"

(!*6(4"&

'

8

(

R+H#KK# #

!

RT?+3W+' ?

!

H+#SNKU23VK

+&:0A%/B

I

/B@.-$B

I

/B.1-A0./$B@

'

^

(

&H1$-1.RA.C/b

!

*975

!

*4

"

55(65(9&

'

9

(

E?L3:SW:̂

!

C+??+?O?&:0A%/B

I

%A\@A.%A-

I

1

.-AB@P1-@1G$G1B.;G

'

^

(

&JF

>

@?1PU1..

!

*975

!

5*

"

**456**4"&

'

*)

(

H2HMNR+?:NK&HF1HF1$-

>

$DC;B0./$B@

'

R

(

&

L_D$-<

"

L_D$-<TB/P1-@/.

>

J-1@@

!

*959&

'

**

(

UK#2':L''&LB.F1;B/

a

;1B1@@$D.F1

,

$.1B./A%/BA

:0F-$</B

I

1-1

a

;A./$BD$-A

I

/P1BA@

>

G

,

.$./0

,

FA@1

'

^

(

&

3AB@Q1#/<:1%@QRA.C

>

@R1<<

!

*9!9

!

(4

#

9

$"

*6(9&

'

*(

(

:+SN+?L#+3&2B.1-A0./$B$D.F11%10.-$BAB<.F1

,

$@/.-$B/B

,

A/-

,

-$<;0./$B

'

^

(

&VFKQ@

,

H1$-C/b

!

*9!8

!

*8

"

"5*6"54&

'

*5

(

:LRRK?CKU3+&+.$G=A;;B<:

,

1Q.-A%%/B/1G

'

R

(

&

E-A;B6@0F\1/

I

!

O1-GAB

>

"

#/1\1

I

!

*9!!

!

(

"

*5)&

'

*!

(

E+U32'2CK??LU2?

!

J+MKHH2:

!

V+UUL+&'$

:$GG1-D1%<-1@;GGA./$BDA0.$-/B!

Z

!

[

"

C

'

C

2 '

^

(

&

K;-JF

>

@̂ +

!

()*(

!

!8

#

5

$"

55&

'

*4

(

E+U32'2 ?

!

J+MKHH2 :

!

V+UUL +

!

1. A%&

!*5

中国科学技术大学学报 第
!"

卷



TB1_

,

10.1<D1A.;-1@$D!

Z

!

[

"

C

'

C

AB<!

Z

!

[

"8

'

8

0-$@@6@10./$B@B1A-.F-1@F$%<

'

^

(

&K;-JF

>

@̂ +

!

())9

!

59

"

5*465(*&

'

*"

(

+TEK?H E

!

E+?+HK ?

!

ELTH2O'W 3

!

1.A%&

:.;<

>

$D!

Z

!

[

"

C

'

C

;@/B

I

/B/./A%@.A.1-A</A./$B\/.F

E+E+?

'

^

(

&JF

>

@?1P3

!

())"

!

75

"

)*())4

%

'

*7

(

UKK:^J

!

JL2?K+T #

!

H2::K?+'3 #

!

1.A%&

:.;<

>

$D!

Z

!

[

"

C

'

C

P/A/B/./A%6@.A.1-A</A./$BA.

E+E+?

'

^

(

&JF

>

@?1P3()*5

!

87

"

)9())4&

'

*8

(

MN+LS

!

X+'OW&JF

>

@/0@A.EK:6222

'

^

&

LU

(

&2B.

^ R$< JF

>

@ +

!

())9

!

(!

#

@;

,,

)*

$'

()*46**65)

(

&

F..

,

"&&

\\\& \$-%<@0/1B./D/0& 0$G

&

.$0

&

/

]

G

,

A

&

(!

&

@;

,,

)*&

'

*9

(

3R2H?2K# # C

!

R2U:HK2' + 2&C/BA%@.A.1

M$;%$G=/B.1-A0./$BAB<A@

>

GG1.-

>

$D

,

A/-

,

-$<;0./$B

0%$@1.$.F-1@F$%</B!

Z

!

[

ABB/F/%A./$B

'

^

(

&JF

>

@U1..

E

!

()*5

!

7((

"

85684&

'

()

(

E?L3:SW:^

!

NL+'O+ N

!

STN'^N

!

1.A%&

+B

I

;%A-</@.-/=;./$B@$DGA@@/P1

a

;A-Q@AB<%1

,

.$B@

0%$@1.$.F-1@F$%<

'

^

(

&JF

>

@U1..E

!

*994

!

549

"

54465"*&

'

(*

(

E2+'ML'2+

!

HLR+:26OT:H+C::L'K&J1-/$</0

/B.1-D1-1B01@.-;0.;-1@/B.F1./G1%/Q1

,

-$.$BD$-G

DA0.$-

'

^

(

&JF

>

@?1PU1..

!

()*4

!

**!

"

(5(5)*&

'

((

(

E+U32'2CK??LU2?

!

J+MKHH2:&EA-

>

$BD$-G

DA0.$-@A..F-1@F$%<

'

^

(

&';0%JF

>

@E

#

J-$0:;

,,

%

$!

()*(

!

((46((7

"

(**6(*4&

#上接第
(84

页$

!"7"1"+#"'

'

*

(

+'+:N2'##

!

+TUMNK'SL#R

!

E+U32'KR

!

1.A%&R1A@;-1G1B.$DGA/B

,

A-AG1.1-@$D.F1

-

#

(;

$

-1@$BAB01

'

^

(

&JF

>

@U1..E

!

()*(

!

7**

#

5

&

!

$"

(8)6(9*&

'

(

(

+'+:N2'# #

!

+TUMNK'SL # R

!

E+U32'K

R

!

1.A%&C/BA%ABA%

>

@/@$DSK3?<A.A$BS

&

-

AB<

-

#

(;

$

GA@@1@

'

^

(

&JF

>

@U1..E

!

()*4

!

7!9

"

4)64"&

'

5

(

ST?+K#K+

!

C+32'#:&LB-A</A./P10$--10./$B@

.$!

Z

!

[

@/B

I

%1

,

F$.$BABB/F/%A./$BA.F/

I

F1B1-

I>

'

^

(

&

:$P̂ ';0%JF

>

@

!

*984

!

!*

"

!""6!7(&

'

!

(

+'+:N2'##

!

+TUMNK'SL#R

!

E+U32'KR

!

1.A%&R1A@;-1G1B.$D:

;<@

AB<?=1.\11B5Y*(AB<

5Y7(O1#A..F1SK3?<1.10.$-

'

KE

&

LU

(

&

#

()*46**6

(5

$'

()*46**65)

(

&F..

,

"&&

A-_/P&$-

I

&

A=@

&

*4*)&)(""7&

'

4

(

+V2RL#W2

!

#+2':NHKR+2

!

U2J+HL#U'

!

1.

A%&K%10.-$GA

I

B1./00$--10./$B@.$.F1

,

-$<;0./$B$D

BA--$\-1@$BAB01@/B0$%%/</B

I

!

Z

!

[

=1AG@

'

^

(

&̂KHJ

U1..

!

*974

!

(*

"

*7(&

'

"

(

LU2#K S +

!

+O+:NK S

!

+R:UK? M

!

1.A%&

?1P/1\$D

,

A-./0%1

,

F

>

@/0@

'

^

(

&MF/BJF

>

@M

!

()*!

!

58

#

)9

$"

)9)))*&

4*5

第
!

期
HF-1@F$%<

,

F1B$G1B$%$

I>

$DB;0%1$BD$-GDA0.$-@


