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Ĉ'=555=!"" +

C

Ôòowó

"

óØól±LÙ

$

:ýo�

%

39L2

¬»sìag

©å*z±tuÂ�7¯;�

#"" +

9fåæ

�EfJ��wx

!

jewxMN#�(à

%

¾©

%

!"

#$%

&'(

)*

#$%

+,-.%

/0!"1

234567

/08

9-67

9

32

í}agNyÎ�9

8<D732H*@,9)'<*D()>@/?'@,X<%()'</=',&'&-&',9

ç»ÎDjewxÈÉ7¯;�fJ��¤

�X

%

å*7¯;�9fåæxYºêjewx

§¨ÍÅ

%!

Â�\

-*R*S

|

S

Ãµ¶:ýwx

!

Ä

Ãµ¶wx'ü1

S IRJ!

ÄÃµ¶�Vìµ�bì

1

%T9%S P%

O

32

í}agöÛ

6)%732P/=0<'</=&/?'@,X<%()'</=',&'

|â23

UXi&

H�âñò

U"P

#

-Xi

c%

$

%" e%"" "9""T e"9"T

%"" e#"" "9"T

#"" eS"" "9"T e"9%#

S"" e!"" "9%#

!"" e>"" "9%# e"9%>

>"" e% !"" "9%>

% !"" e# """ "9%> e"9"$!

39F2

|}~`aâ±

456bcdDeDtÂ�XvAwÈÉå

æU�à(à

#

¾©

%

Aw»¼môõYùYjÃ

~�ùf

"J

RG

$

kL�7kç

!

YùYjvjÞMN

âBðÁ78t9:;·7kç

*

ãÄg~�Fº

2ù>ã³7¯;�@

!

t9:;_�@Áå*�

7¯;~·01ÝÑ45Dk7¯Â�

!

>k²ó

º�Y�YùYj

*

Àj_uj

!

9f��ÔBù

"J

:

$!

îïj8O9fåæ+ßã­

&%S'

%

1

2

3 4

5 6

p

iv

N

2

N

2

H

4

p

c

N

2

NH

3

H

2

T

c

%=

YjBð

)#=

tBð

)S=

7kç

)$=

ãÄ

)!=

7¯;�@

)T=

+ß

9

B2

]:ºTS`aâ±¸¹-k9

8<D7B2H<9>;<?<,00<)D()9/?'@,',&')=0)&&,&&9,='0,X<*,

?/(@-0()K<=,0,*/9>/&<'</=>,(?/(9)=*,

¸s

#"" +

4569fåæmnz±7¯;�

AwXv

!

7¯;µ�å*

5NU,8

#

(

S

!

k�å*

*LU

,8

#

(

S

7¯;

%

ç»d±³�ùfh7kçË�d

±9:;Fº

8

I

!

�ù

J

:

h7¯;�@�ò

)

:

O

o[±ùfh�òØ�loº>K­�­

!

�&�

��U¯OodMN:ýC'¸¥_Bx

!

ç»©

Awwx��:ýÂ-no7¯;��'AwX

"!%



!

!"

"!

!

# ßÇ

!

A

(#"" +

9fåæItuÂ�7¯;��sXv

v¤¥

%

9f��FA�pq£r1

0

J

_

,J

RG

1

.

J

G

1

.

J

RJV

1J

:

"%$

rm

(J

RG

1³�ùf

!B3E)J

:

1Â���ù

!B3E)

.

J

G

1çèù¾

!B3E)

.

J

RJV

1Ä�ã�ù¾

!B3E%

7¯;7¯Â�Ê�pq£r1

#

:

,

J

:

7

;

8

I

/

)

;Y

"#$

rm

(J

:

1Â���ù

!B3E)7

;

19f�+�¥i

�

!II

#

)8

I

19:;Fº

!QPUK)/

)

;Y

1��Z�Ô

ò

!IUK%

B2

t¦i\á

B932

µ�Kè�TS:�

à

S

1

5NU,8

#

(

S

_

*LU,8

#

(

S

7¯;�

21B

"

ý_7.�eð

$

 ]

!

VgP­7¯;ñ�"t

AG

!

¤8IìíÂRÏÇì�¯�1

! e%" JI

�

,§

5N

_

*L

ñ�

&%$'

%

10 nm

"E$ 5NU,8

#

(

S

10 nm

"_$ *LU,8

#

(

S

9

E2#(Z$;

B

"

E

^

V:Z$;

B

"

E

µ�K

6GC

ù�

8<D7E26GC <9)D,&/?#(Z$;

B

"

E

)=0V:Z$;

B

"

E

*)');-&'

à

$

1

5NU,8

#

(

S

_

*LU,8

#

(

S

7¯;�

[

_ß

�_

"[*F$

âà

!

ÌÍ7¯;ì\

SW9${"S%%$*

$!<>{"$""$

_

TW9S{"$$%$

±­F /

=,8

#

(

S

"3F.J79

"$ c">>"$

�Z��_å

!

Å{7¯;m

,8

#

(

S

¤8

�Â8y¬g /C1�

&%!=%T'

%

0 10 20 30 40 50 60 70

2 /θ (°)

!
"

/
a
.
u

.

"E$

µ�

5NU,8

#

(

S

7¯;

0 10 20 30 40 50 60 70

2 /θ (°)

!
"

/
a
.
u

.

"_$

k�

*LU,8

#

(

S

7¯;

9

L2#(Z$;

B

"

E

^

V:Z$;

B

"

E

µ�K

gV!

9�

8<D7L2gV!&>,*'() /?#(Z$;

B

"

E

)=0V:Z$;

B

"

E

*)');-&'

¸sYjð�¡!ó

"+

#

=@12$

©

,8

#

(

S

¤8

_7¯;��Åi�:ý�Å�

!

à

!

1�¡

U

9!

A�ß

!

ì10C¡

U

9!A�ß

&%W'

%

Oà

!

Vg

P­

!,8

#

(

S

¤8��Åi�1

%?!9S I

#

UP!

µ�

5NU,8

#

(

S

7¯;��Åi�1

%TT9S I

#

UP!

k�

*LU,8

#

(

S

7¯;��Åi�1

%!T9% I

#

UP%

!
"

#
/
(
c
m

g
)

3
-

1

·

- .0 2 0 0. 0 2. 0 4. 0 6. 0 8. 1 0. 1 2.

250

200

150

100

50

0

$%Ir/Al

2

O

3

&%Ru/Al

2

O

3

Al '(

2

O

3

)*+,( / )p p

0

9

F2$;

B

"

E

�J

$#(Z$;

B

"

E

^

V:Z$;

B

"

E

µ�KY

5

B

H

Z

uîËRn

8<D7F25

B

)0&/(>'</=Z0,&/(>'</=<&/'@,(9*:(X,&/?$;

B

"

E

*)((<,(% #(Z$;

B

"

E

)=0V:Z$;

B

"

E

*)');-&'

¸sÔòowó©z±7¯;�Ôò:ýo

w

!

>½ 7¯;&X,§/ºoww2©�ú¤

,§/º:ýÂ-So

!

yzÍÅ

#%

%!%



K

&

L

&

9

&

:

#"#$

$

%"

%

O

B2

µ�Kè�TScd

6)%7B2I@-&<*/*@,9<*);>(/>,('- >)()9,',(&/?'@,*)');-&'

&�

5NU,8

#

(

S

*LU,8

#

(

S

XRºÂ�

U! #T9" c

^RºÂ�

U! c %"9"

�Åi�

U"I

#

-P

c%

$

%TT9S %!T9%

Ôò

UB3E #$9# #$9S

B9B2

¬»sìïjT:�

ç»

#"" +

9fåæ:ýfJ��wx

!

½ 

K³§¨§¨:ý

!

»¼%d

!

wxMN�5²�

Âì±PS�RÊrs#Á

!

��RÊ

*

VW

%

w

x·²k

!

=Ü«ÿ�{�f¦

%

ÎDjewx

m

!-*R*S

|

S

Ãµ¶wxm�dÔòo[Ó�H

K³�ì�{�@óFº

!

À'�'wxm�Uo

[Ó�ì{;

%

ç»�°pº}xçfJ��wxµk7¯;

ÏSÜÝ

%

fJ��wxµ9fåæå*7¯;k

�VRº1

% !!% P!

wxkB|�°

!

VRº1

% !!% P!

»8Rº�3¿U

%

OCç{

!

·fJ��

wxk7¯;Gÿ�M

!

�7¯;qÏ_RºÏS

%

wx+¦yìk

!

ç»jñXwxÈz9få

æ�Gÿ

!

�3ùf1

S9" B3E!

23

S IRJ

k9f

åæ�?jFº

%

Å{9fåæjñX�M

!

Vg

:ýkCAwÈÉxç

%

B9E2

|}~`aâ±:�

#9S9%&

rÏV9�CD

·gâ9fåæ_9:;BðgF>�3\

c%" f

§¨):ýg�e¼RÈÉ

%

g�eST

ùf~ßÍà

T%

p

c

/
M

P
a

0 2 4 6 8 10 12 14 16

6

5

4

3

2

1

0

t/10 s

-2

( , a)92.5 ms 5.25 MP

9

J2

çà}¥+�¬�n

8<D7J2I(,&&:(,*:(X,/?'@,*/;0&')('',&'

�òoº���©g�e'9:;�ò1

c%%9$# f!

7¯;µ��ò1

c%%9>S f!

,-?

c%" f

g�ewx��

%

Oà

T

VgP­

!

��g

�e'9f�ùflå1

!9#! B3E!

åb©�'ü

1

?#9! IK%

OCç{

!

?

c%" f

��§¨)z±

7¯;P

#"" +

9fåæmv+¦�e

!

g�eÓ

��Ô|ùfåVd

%

#9S9#&

rÏð%CD

7¯;\·¸?

c%" f

��g�ek

!

\9:;

�3

c%" f

§¨):ýØ�SÝ�ÿhË�ÈÉ

%

A

w»¼m9fåæ³�µ9:;oº�ò1

c%" e

c%S f%

à

W

1�À³�ùf)

!#"" +

9fåæ\

9:;

c%" f&

Íà

W"E$'

_��§¨)

&

Íà

W"_$'

�

#" K

�ÿST~ß

!

��Â-yzÍÅ

S%

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

-2 0 2 4 6 8 10 12 14 16 18 20 22

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

"E$

��

" c%" f$

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

-2 0 2 4 6 8 10 12 14 16 18 20 22

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

"_$

��

"#> f$

9

T2B11 5

#¬¸¹ð

]31 M

^ðR÷

B1 &

±²

¥+�¬^ô­�n

8<D7T2I(,&&:(,)=0?;/.()',*:(X,&/?B11 5'@(:&',(<=B1 &

&',)0-A&')',?<(<=D )']31 M )=0(//9',9>,()':(,

*/=0<'</=

O

E2B11 5

#¬¸¹ð

]31 M

^ðR÷±²¥+d¶

6)%7E2H',)0-A&')',./([<=D 0)') /?B11 5'@(:&',()']31 M

)=0(//9',9>,()':(,*/=0<'</=

�ò

9:;

�ò

Uf

�ù

U

B3E

Fº

U

"P-K

c%

$

�FA

U

B3E

Â�

Ê�

U!

��

c%%9! "9># TT9S? "9W? ?>9?"

��

c#>9" "9>> W"9"S "9W" ??9>>

#!%



!

!"

"!

!

# ßÇ

!

A

(#"" +

9fåæItuÂ�7¯;��sXv

&&

OIJÂ-yzVgP­

!

9fåæ\³�ù

f~��ÜÝ)

!

9:;\

c%" f

§¨)�ST�

ù

""9># B3E$

_Fº

"TT9S? PUK$

ì��P��G

ÿ)��ù

""9>> B3E$

_Fº

"W"9"S PUK$!

�ù_

FºÂ�¾���

T9>!

_

!9#!%

OP9:;�

ò¾�ÑÒÓ7¯;�7¯&X

!

�Â�Ê�O�

�Gÿ)�

??9>>!

¾�Ã��'�

?>9?"!!

ê9

f��FAËO

"9W" B3E

GóÃ

"9W? B3E%

|�

��OP\

c%" f

��§¨)

!

9:;KòGó�

r�FeXUe

!

:ê&!FAGó

%

««

!

��

§¨)7¯;��R7¯Â�&XÑ¾�

!

î��

Â�Ê��R�»

%

OCVÍ

!#"" +

9fåæ\9:;

c%" f

§

¨):ý�ÿST'

!

�ù{¦�Gÿ)�R¾

�

%

Â-�#®��RÌµi

(

~µi�9:;�

�§¨)�KòGd&!�FAI1

!

î��ù¾

�

)

«~µi�9:;�ò¾�'�7¯&XgÑ

Î�¾�

!

:ê&!7¯Â�Ê�¾�

!

î��ù

gÎ�¾�

%

ç»©�Â-

!

|Ìµi�#®ìÑ

&!�ù¾�

!

�m9:;��§¨)KòGd�

9fåæ�ù¾����®�

&%>'

%

#9S9S&

rÏ�jCD

#"" +

9fåæ\9:;

c%" f

§¨):ý0

|ùË�ST��ù_Fº~ß(à

>

¾©

!

Vg

P­9f��|Ë�ST�eKD+¦

!

�ùÇ

�

!

Ë�~ß~�X{M

%

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1

120

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

"E$

wx¼R

"9%" KU"9% K"%"

|

$

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

29 1. 29 4. 29 7. 30 0. 30 3. 30 6.

120

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

"_$

wx¼R

"9"> KU"9"> K"%"

|

$

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

47 1. 47 4. 47 7. 48 0. 48 3.

120

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

":$

wx¼R

"9"T KU"9"T K"%"

|

$

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

53 6. 53 8. 54 0. 54 2. 54 4. 54 6.

120

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

"M$

wx¼R

"9"$ KU"9"$ K"%"

|

$

9

U2B11 5

#¬¸¹ð

]31 M

÷ñ³¥+�n

8<D7U2I:;&,A&')',./([<=D *:(X,&/?B11 5'@(:&',()']31 M

*/=0<'</=

#9S9$&

^Ïð%CD

t9:;�ò­è��k©9fåæST&

�:ýô»

!

\9:;±P¦�Gÿ):ýØ�S

Ýh+úwrSÝ�ÿÈÉ

!

��ù_FºST~

ß(à

?

¾©

!

�ùn¡ò

*

Â�Ê�h7¯;�

e

*

KDÓ�ZX��Â-yzÍÅ

$%

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

0 20 40 60 80 100 120 140 160

120

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

"E$

Ø�SÝ

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

0 5 10 15 20 25 30

120

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

"_$

YSÝ

S!%



K

&

L

&

9

&

:

#"#$

$

%"

%

p

c

/
M

P
a

2.5

2.0

1.5

1.0

0.5

0.0

t/s

0 5 10 15 20 25 30

120

100

80

60

40

20

0

q

m

/
·

(
g

s
)

-
1

!"

#$

":$

�SÝ

9

N2

_Rò~¥©�óôÇõ±²¥+�n

8<D7N2H',)0-A&')',>(/?<;,&*/;;,*',0<=()',0)=0>/&<'<X,Z

=,D)'<X,%<)&/>,()'</=',&'&)'=/(9);',9>,()':(,

O

L2

_Rò~¥©�óôÇõ±²¥+d¶

6)%7L2$=);-&<&&:99)(- /?&',)0-A&')',<=()',0)=0>/&<A

'<X,Z=,D)'<X,%<)&/>,()'</=',&'&)'=/(9);',9A

>,()':(,

9f

U

+

�ù

U

B3E

Fº

U

"P-K

c%

$

n¡

ò

U!

Â�

Ê�

U!

Ó�ZX

(

>":

UIK(

#"Y

UIK

#"" "9?$ WT9W# $9#T ??9>! $%9S !W9S

#T" %9#T %"T9%" #9W? ??9!T #>9" $T9!

%>" "9W$ !>9#W S9T" ??9W! #>9! !W9!

OØ�SÝh+úwrSÝ�ÿ�ùST~

ß

"

Íà

?$

Vï

!

9f��ùÉQÇ�

!

ØC�ÿ�

e�üìR{��ùfå

!

Å{�e�ü7¯;�

@R¼º9:;�x

&%?=#"'

%

OÅ

$

VgP­

!

Ø�

SÝ)9f��ù1

"9?$ B3E!

�ùhçµùfÇ

��f¦

)

9f�wrÃYSÝ'

!

��ù1YÃ

%9#T B3E)

9f�wrÃ�SÝ'

!

��ù¾�Ã

"9W$ B3E%

\»Ã�ÿÈz»¼m

!

�ùn¡ò»

8{;

!

¿ÀSÝ)�ùn¡òìb\

#9W?! e

$9#T!

�ü

%

OÅ

$

VgP­

(

¿ÀSÝ)�A�edÔX

(

>":

"

iùlo�ÿiù

>"!

'�*�'ü

$

_KD

»ÔX

(

#"Y

"

iùlo�ÿiù

#"!

'�'ü

$

ì{

;

!

�23\

#>9" e!W9! IK

�ü

!

Ó��Ô

!

À'

9:;7¯Â�Ê�ì\

??9!!

gI

%

OCVÍ

!

z±7¯;QRyf�t7¯Â�*�&X_�

�X

&#%=##'

%

#9S9!&

�j� )ê

1©7¯;rsÖ×:ýVWXmXÈÉ

!

©

7¯;:ý�Vp

# $""

5Ë�STÈÉ

!

(à

%"

¾©

!

ç»Ö×¼RÈÉ�¿ÀÊòË�_°è0

Ë�§¨)�OïXv

&#S'

%

p

c

/
M

P
a

0 40 80 120 160 200 240 280

1 5

1 2

0 9

0 6

0 3

0 0

.

.

.

.

.

.

t/s

"E$ # $""

5Ë�à

p

c

/
M

P
a

210 212 214 216 218 220

.

.

.

.

.

.

.

1 2

1 0

0 8

0 6

0 4

0 2

0 0

t/s

"_$

­�@óà

9

312

ñ³ö÷â±¥+�¬�n

8<D7312I(,&&:(,*:(X,&/?>:;&,;<?,',&'

à

%""E$

1

# $""

5Ë�Ö×¼RÈÉyz

!

z

±7¯;EF·²�

# $""

5¿ÀÊòË�_°è

0Ë�§¨)�è¢Ë��¨Èx

%

¹­�@óà

&

Íà

%""_$'

VgP­¶Ú�ùË�Yò�Re�

!

Îe�{;

!

�ùÉQ�3Ç�

!

ST~ß~�X{

M

%

OCç{z±7¯;D§Ôòyf

!

QR{Ô�

}9:;Y�|Î�n�vf_�M�Ë�STX

v

!

�rsÖ×,-9fåærs��

&#$'

%

E2

tá

¸s

#"" +

9fåæå*z±tuÂ�7¯

;

!

ç»fJ��wx

*

?

c%" f

��g�e

*

��

�ÿhË�

*

¦��ÿh+úwrghË�Ö×A

wÈÉ¼R

!

Èz�z±7¯;�fJ��¤�

X

*

��g�eXv

*

���ÿhË�Xv

*

¦�+

úwr�ÿXvghË�Ö×XvA�K�sX

v

%

ç»Â-Vgn­g)y�

%

%$

z±tu7¯;D§Ôòyf

!

QR�M�

$!%



!

!"

"!

!

# ßÇ

!

A

(#"" +

9fåæItuÂ�7¯;��sXv

fJ��¤�X

!S

Ãµ¶wxm�dÔòo[Ó

�HK³�ì�{�@óFº

!

|�'wxm�U

o[Ó�ì{;

!

wk7¯;�ª�q\_Rº

ÏS

%

#$

z±7¯;P

#"" +

9fåæmEFCF?

c%" f

��g�e

!

Ó��Ô|ùfåVd

)

EF

ç»���ÿhË�_¦��ÿh+úwrÈÉ

!

9f��ùÇ�|n¡òì;P

!!!

�|Ë�S

T�eKD+¦|Ë�~ß~�X{M

)

¿ÀSÝ

)9:;7¯Â�Ê�ì\

??!

gI

!

7¯Â�X

vyf

!

|9fåæ�e

*

KDÓ��Ô

!

,-9f

åærs��

%

S$

z±7¯;EF·²�

# $""

5è¢Ë��

¨Èx

!

�ùÉQ�3Ç�

!

ST~ß~�X{M

!

QR{Ô�}9:;Y�|Î�n�vf_�M

�Ë�STXv

!

D§Ôòyf

!

�rsÖ×V,

-9fåærs��

%

ç»tuÂ�7¯;²H,±h��sXv

ÈÉxç�EF:ý

!

1�(ú¤KL_îïðl

Aûü]ýl�efMN¬¹§¨��_vfB

�

!

g�<�(¦=D_hðlC­,±�ÐÑ

*

YÊ

*

V3CDE

%

câ=>

&%'&6515*,*! @1*+X,*F23! -1F()[B'! D;E893DN=

O7NIEJ:D:7IHENRK7J 7O5NU/+.EJM 5NU,8

#

(

S

:E;E8]K;KRJ

E# + Y]MNEiRJDIR:N7;YNLK;DN&''9/E;E8]KRK-D;;DNK!

#""!! ??"S$( %WW=%>"9

&#' /X1+[\! X̂,+A2! g5+A3-! D;E89,J7GD8:E;E=

8]K;O7NY]MNEiRJDMD:7IH7KR;R7J( I78]_MDJLI :EN_RMD

KLHH7N;DM 7J

/

=,8

#

(

S

&''9/YDIR:E8/7IILJR:E;R7JK!

#""#"S$( #>>=#>?9

&S' 6515*,*! @,42(4=+122(F! -1F()[B'! D;E89

X]MNEiRJDMD:7IH7KR;R7J 7GDNRNRMRLIKLHH7N;DM 7J :EN=

_7J JEJ7OR_DNK:7IH7KR;DO7NKHE:DEHH8R:E;R7JK( +DENE:=

;LE8O8RPY;:7JMR;R7JK;DK;K&''9,HH8RDM /E;E8]KRK,(

ADJDNE8! #""!! #W?"%U#$( S!=$"9

&$'

âoî

9

§,§X7¯;�±�

*

Å�h�Xv,

-

&F'9

²t

(

é.óJ

! #""!9

X̂,+A[\93NDHENE;R7J! :YENE:;DNRiE;R7J EJM HDNO7NI=

EJ:D7OHND:R7LKID;E8RNRMRLI:E;E8]K;&F'9/YDJPML(

4R:YLEJ )JRGDNKR;]! #""!9

&!' /(+2()*'9X]MNEiRJDMD:7IH7KR;R7J 7GDNEKLHH7N;DM

RNRMRLI:E;E8]K;&''9'7LNJE87O/E;E8]KRK! %?W#! #$"S$(

$S$=$$!9

&T'

`p²

!

5$É

9

tÂ�7¯;:E

&''9

SÐ7¯

!

%??$"%$(S=W9

-5-/! -,+g'93N7PNDKK7OY]MNEiRJDMD:7IH7KR;R7J

:E;E8]K;K&''95JMLK;NRE8/E;E8]KRK! %??$"%$( S=W9

&W'

qB³

!

×ÎÀ

9

tuÂ�7¯;,-:E

&''9

á

æî¡

! #""W! #%"#$( T#=TT9

X̂,+''! /X1+^X93N7PNDKKRJ NDKDEN:Y 7J Y]MNE=

iRJDMD:7IH7KR;R7J :E;E8]K;K&''9BE;DNRE8K*DGRDa!

#""W! #%"#$( T#=TT9

&>'

rs

!

ÒB£

!

¼Bt

!

A

9

3.��<�Ò�XH

y¬�KM

&''9

<°J¡

"

<°dS

$! #"%T!

S#"S$( $?S=!""9

B5,( !̂ 4X5'A! X,('\! D;E89*D8E;R7JKYRH _D=

;aDDJ HDH;RiE;R7J EJM K;NL:;LND7OHKDLM7=_7DYIR;D&''9

,:;E3D;N78DR4RJR:E"3D;N78DLI 3N7:DKKRJP4D:;R7J$!

#"%T! S#"S$( $?S=!""9

&?'

â«á

9

7¯;±�»¼§¨

&B'9

ÅÆ

(

m(<¯

­½¾

! #""$9

&%"' 4(,*14 +12(2A! /(@(,'A! /*)̂ AB91G78L=

;R7J 7OI7NHY787PR:HN7HDN;RDK7J ;YDHNDHENE;R7J 7O5NU

,8

#

(

S

:E;E8]K;KaR;Y YRPY ID;E88R::7J;DJ;K&''9,HH8RDM

4LNOE:D4:RDJ:D! #""!! #$""%U#USU$$( S!!=ST!9

&%%'

m(¥û�@�Vå��

9

`as��tÂ�7¯;

w2

(A'@>SW%##"%! &4'9

ÅÆ

(

Vå���¥­½

Dý�

!#"%!9

&%#'

(óIJ§¨SÐ~.Ñ

9

7¯;

=>%$

_7¯;

=>%T

w2

( A'@%?T"#%??$ &4'9

ÅÆ

(

m(¥·­½

¾

!%??$9

&%S' 4(,*14 +12(2A! F5,4 ..! /(@(,'A! D;E891=

G78L;R7J 7O;Db;LNE8HN7HDN;RDKEJM HDNO7NIEJ:D7O5NU

,8

#

(

S

:E;E8]K;KMLNRJPY]MNEiRJD:E;E8];R:MD:7IH7KR;R7J

RJ E# +KE;D88R;D;YNLK;DN&''9/YDIR:E81JPRJDDNRJP

'7LNJE8! #"%%! %WS"%$( ##"=##!9

&%$'

4�

!

¨EÔ

!

âÇ

9

��V}2

U

Vuú¤V¯a_

VY¯a�tÂ�Xv

&''9

¯SJ¡

! #"%!!

TT">$( #?WT=#?>%9

4)+'! X),+AgC! X̂,+A29/E;E8];R:HDNO7NIEJ:D

7O:E_7J OR_DNOD8;KLHH7N;DM ;LJPK;DJ :EN_RMDEJM ;LJPK;DJ

:EN_7JR;NRMDO7NY]MNEiRJDMD:7IH7KR;R7J &''9/514/

'7LNJE8! #"%!! TT">$( #?WT=#?>%9

&%!' F,5X@! X̂(+Ag'! \,+A39X]MN7PDJ PDJDNE;R7J

ON7IMD:7IH7KR;R7J 7OY]MN7LKY]MNEiRJD7GDN+R=5NU/D(

#

!!%



K

&

L

&

9

&

:

#"#$

$

%"

%

:E;E8]K;&''93N7PNDKKRJ +E;LNE84:RDJ:D( BE;DNRE8K5J=

;DNJE;R7JE8! #"%W! #W"%$( %#%=%#!9

&%T'

ÀJÇ

!

â;ß

!

�vw

!

A

9

¿À¤8ú¤�

BJ

M

èïå¯ð7¯;Xv,-

&''9

ic§¨

! #"%!!

$T"$$( W=%%9

\,+A[2! X̂,+A[-! '5,(g.! D;E894;LM]7J

HDNO7NIEJ:D7OBJ=_EKDM 7bRMD:E;E8]K;K7J MROODNDJ;KLH=

H7N;K&''9@7R8DN2D:YJ787P]! #"%!! $T"$$( W=%%9

&%W'

Ñ÷

9

mWå¯�áæ�ï²

*

Å�_7¯�s,

-

&F'9

óØ

(

m(IJ¹,-k¹

"

óØ¯Jð�

,-¾

$! #""T9

-5)C94]J;YDKRK! :YENE:;DNRiE;R7J EJM :E;E8];R:EHH8R:E=

;R7J 7OIDK7H7N7LKE8LIRJEIE;DNRE8K&F'9 FE8REJ(

FE8REJ 5JK;R;L;D7O/YDIR:E83Y]KR:K! /YRJDKD,:EMDI]7O

4:RDJ:DK! #""T9

&%>' 0(-52/X1..4! '(-5B,52*11! X)A(+,! D;E89

27N;L7KR;]7OIDK7H7N7LKE8LIRJE:E;E8]K;KLHH7N;K( 5JO8L=

DJ:D7O;YDH7NDJD;a7NQ 7NPEJRiE;R7J &''9BR:N7H7N7LK

EJM BDK7H7N7LKBE;DNRE8K! #"%W! #$>( ?%=?>9

&%?' ',+'),+0! .5*F()4 +! @X,225,4! D;E893NDHE=

NE;R7J EJM :E;E8];R:DGE8LE;R7J 7O5NEJM *L :E;E8]K;KKLH=

H7N;DM RJ

/

=,8

#

(

S

O7NY]MNEiRJDMD:7IH7KR;R7J RJ E% +

IR:N7;YNLK;DN&''9,HH8RDM /E;E8]KRK,( ADJDNE8! #"%$!

$W?( ?=%T9

&#"' 4(,*14 +12(2A! /(@(,'A! /*)̂ AB92Db;LN=

E8HN7HDN;RDKDG78L;R7J 7O5NEJM *L KLHH7N;DM 7J E8LIRJE

:E;E8]K;KMLNRJP Y]MNEiRJD MD:7IH7KR;R7J RJ KE;D88R;D

;YNLK;DN&''9,HH8RDM /E;E8]KRK,( ADJDNE8! #""S!

#!""#$( SS%=S$"9

&#%'

äåæ

!

âÇ

!

4xC

!

A

9

tÂ�7¯;�Å�h

S& D � , -

&''9

7 ¯ J ¡

! #"""! #% " T $(

!?$=!?T9

X̂,([C! X̂,+A2! 4)+[g! D;E89/YENE:;DNRiE=

;R7J 7O:E;E8]K;O7NY]MNEiRJDMD:7IH7KR;R7J EJM R;KMDE:;R=

GE;R7J ID:YEJRKI &''9/YRJDKD'7LNJE87O/E;E8]KRK!

#"""! #%"T$( !?$=!?T9

&##'

&'(

!

£ÚÛ

!

×�

!

A

9

~Í

X,+

É469:;h

7¯Â�Xv,-

&''9

KL9:

!#"%>!$$"#$(S?=$!9

@,(4 A!A(+A[@!/X1+g!D;E895JGDK;RPE;R7J 7OE

J7GD8X,+=_EKDM I7J7HN7HD88EJ;EJM R;K:E;E8];R:MD:7I=

H7KR;R7J HDNO7NIEJ:D&''9'7LNJE87O*7:QD;3N7HL8KR7J!

#"%>!$$"#$(S?=$!9

&#S' '(.*1'@.! 4(,*14 +12(2A! F5,4 ..! D;E89

1GE8LE;R7J 7O5NU,8

#

(

S

! 5N=*LU,8

#

(

S

EJM *LU,8

#

(

S

:E;E=

8]K;HDNO7NIEJ:DRJ E! +KE;D88R;D;YNLK;DN&''9,:;E

,K;N7JEL;R:E! #"%S! >!( $%=!"9

&#$'

Àð/

!

À²M

!

×89

!

A

9*@//

5ïefs78

9:;,-:E

&''9

KL9:

!#"##!$>"T$(%"%=%%#9

\,+A'C!\,+A/A!/X1+['!D;E89*DKDEN:Y

HN7PNDKK7O8RZLRM HN7HD88EJ;MDGD87HIDJ;O7N*@//DJ=

PRJD&''9'7LNJE87O*7:QD;3N7HL8KR7J!#"##!$> "T$(

%"%=%%#9

T!%


