
书书书

!!"#$!

%&'()*+,-./01234567
)89:;
!"#!$%&!'(!)*+!!,-
"#$$%$ <=">?@A>?BC>D!>?@ABCAEFGH!"I
JKLM#NOP"&'()*#*)+,)(-./'()*01213045306+
789##$0:;%$<6'(0=0)11+0>$?"@$#%$0>$#A0#>0$$;

!!$!"%!#$!QRST/0123456&BCD'U%&V)*+,WXY897LZ:;(!%&!
[\ : ]^ EFG_ D";HI<% -. :$ `"aLSTb/01cd( Je1dfgh -+ 64**ijkl BCDUm
)&J$$ +'')n)&"A$ +''op) : qV)*+, BCD7WXYrs*tuv BCDwx%&V)89yz
J$$ +'V){| BCD)"A$ +'V){| BCDoV)%{| BCD"}~�wx)89��)�9ijt BCD
yz 8K�)8K<8GG�o 8GG�( ����%&V��� BCD7���Wij&�W��������W
��'o)89�Wij&�9ijy�))89�W����W����'(!'(!�kl A> � BCD7
V)89K�( BCD7���WXY����z $L$$ M:>L:: NO( J$$ +'V){| BCDz "> �"�
%:LJ#P*"A$ +'V){| BCD� >? �"� :"L:;P*V)%{| BCD# �"� #L>>P( J$$ +'{|�7 8GG
� BCD��z :>L%?P"�� "A$ +'{|�7 $L$$P*"A$ +'{|�7 8K<8GG����9 BCD��z
:JLJAP"�� J$$ +'{|� 8K<8GG����9 BCD7 ;L%?P*J$$ +'{| BCD� "A$ +'{| BCD��
)*+�9ijy���" ¡vh¢A£¤&!> Q#AL$%?"!Q$L$$$'( "A$ +'{| BCD�W����z
&>>L?:R#$L>:'NO"¥¦�� J$$ +'{| BCD7&#JLJJR#$L##'NO""A$ +'{| 8K� BCD�W����z
&>JL#;RAL?A'NO"¥¦�� J$$ +'{| 8K� BCD7&##L#>R#$L:"'NO" ¡§vh¢A£¤&"QJL$%$"
!Q$L$JJ*"Q"L:;:"!Q$L$>#'"¨©�WK�7���� ¡§ªh¢A£¤ &§ !S$L$"'(!')!«
BCDV�{|¬­® BCDy�u¯YLW°89:;ª±²³¡´"µ}~�!"¶"·¸¹JeW*+
rsiº»�V� BCD+X¼7�Wij"«½¾¿V�(!

$*+,%!V�* /0123456* YLW°
-./#! BCAEFGH!"IÀÁ�ÂÁÃ &:$:$%$>$>J$$>$#:$) :$:$?$>##:$:$'* <=ÄCÅ

GHÁÃ &>$#"$J$#$$$:'

!"#$#%&'()*+%''#$*$,-#.)/0),.#$#'(*%-1%*1-()*&#--,*2#$2(//#$#*'3%4#-#*1'".)/-(1"'.'(0,-%'()*!
#$% #$&$'"#() *$%+,-.%+"/'%+ /'("0.%+ 1$."$%+"#$% 2$'(3.%+
4"'".5.6#'7(8'"(86(39:-"-';<(;(+6"0-(%+,-'% 9:"-';<$=>.%".8"4)% /'"?4.% @%$A.8,$"6"B)'%+C-() DEFFGF">-$%'
>(88.,:(%H$%+ ')"-(8##$% 2$'(3.%+"I<'$;#;$%&$'(3J<'$;K,6,)K.H)K=%

"56.'$%&'#7869#&'(4#7T-4,U*-V4WX4V4(6W)-+ U(WW4V+ V3*41-.'-314V4W)+(*Y(+Y*)-+ 64**1U-W4+W)(*3+54V
5)..4V4+WZ([4*4+YWX1-.*)YXW1W)'3*(W)-+0!:#'")2.! TX)VW2EFGYV(54:@Z44\@-*5 D";HI<% ')64Z4V43145 .-V.&
A$A(ZX-*4'-3+WV4W)+(UV4U(V(W)-+0TX464**1.)V)+Y(6W)[)W)41Z4V4V46-V545 -+ U(W6X 6*('U 121W4'Z)WX -+ 64**W-36X
'-543+54V1W)'3*(W)-+ -.J$$ +'""A$ +'(+5 ZX)W4*)YXW"V41U46W)[4*20]66-V5)+YW-5)..4V4+WV4(6W)-+1W-5)..4V4+W
*)YXW1W)'3*(W)-+" WX464**1Z4V46*(11).)45 )+W-J$$ +' 14+1)W)[4BCD" "A$ +' 14+1)W)[4BCD (+5 6-*-V[)1)-+
)+14+1)W)[4BCD0TX4+ WX464**1Z4V4.3VWX4V6*(11).)45 (66-V5)+YW-*)YXW8KW2U4"*)YXW8K<8GGW2U4-V*)YXW8GG
W2U40TX4BCD̂1_(14*)+4.)V)+YU(WW4V+ & _(14*)+4.)V)+Y.V4̀34+62"_3V1W.)V)+Y.V4̀34+62' (+5 *)YXW(6W)[(W)-+ .)V)+Y
U(WW4V+ &V41U-+14U(WW4V+"*)YXWV41U-+14.)V)+Y.V4̀34+62"*)YXWV41U-+14.)V)+Y('U*).)6(W)-+' Z4V46-'U(V45 ('-+Y
5)..4V4+WBCD6*(11).)6(W)-+10!;#.,-'.!&)YXW2@WZ-BCD1Z4V4V46-V545 )+ W-W(*0TX4.V4̀34+62-.1U-+W(+4-31.)V)+Y
(6W)[)W2V(+Y45 .V-'$L$$ NOW-:>L:: NO('-+Y5)..4V4+WBCD10J$$ +'14+1)W)[4BCD1Z4V4">&%:LJ#P'""A$ +'
14+1)W)[4BCD1Z4V4>?&:"L:;P' (+5 6-*-V[)1)-+ )+14+1)W)[4BCDZ(1#&#L>>P'08GGW2U4BCDZ(1WX4'()+
64**W2U4)+ J$$ +'14+1)W)[4YV-3U &:%L>?P'"(+5 8K<8GGW2U4BCDZ(1WX4'()+ 64**W2U4)+ "A$ +'14+1)W)[4
YV-3U &:JLJAP'0TX4.)V)+Y('U*).)6(W)-+ )+ "A$ +'14+1)W)[4BCDZ(1&>>L?:R#$L>:'NO"ZX)6X Z(11)Y+).)6(+W*2
X)YX4VWX(+ &#JLJJR#$L##'NO)+ J$$ +'14+1)W)[4BCD&"QJL$%$"!Q$L$JJ'0TX4.)V)+Y('U*).)6(W)-+ )+ "A$ +'
14+1)W)[48KW2U4BCDZ(1&>JL#;RAL?A'NO"ZX)6X Z(11)Y+).)6(+W*2X)YX4VWX(+ &##L#>R#$L:"'NO)+ J$$ +'
14+1)W)[48KW2U4BCD&"Q"L:;:"!Q$L$>#'0!<)*&-,.()*.!TX4V4)1+-1U46).)6.)V)+YU(WW4V+ V3*41('-+Y
5)..4V4+W*)YXW14+1)W)[4BCD109+ WX4.3W3V4"(VW).)6)(*6-*-V[)1)-+ '(2_4(6X)4[45 WXV-3YX U4V1-+(*)O45 4*46WV)6
1W)'3*(W)-+ (+5 *4(V+)+Y.445_(6\ 1WV(W4Y20!

!#:?!>Æ!"BCÇÈ >$#A É #> ÊË :% ÌË #> Í!DX)+ a&,U 8UXWX(*'-*"7464'_4V>$#A"b-*0:%"K-0#>

Q2xvdWRWZXJzaW9uLQo?



"=#> 3)$2.#7D-*-VU4V64UW)-+* B4W)+(*Y(+Y*)-+ 64*** ]6W)-+ U-W4+W)(*
?,*2+$)1$%0# G3+5('4+W(*B414(V6X G3+51-.WX4EW(W4c42I(_-V(W-V2-.8UXWX(*'-*-Y2&:$:$%$>$>J$$>$#:$"

:$:$?$>##:$:$'* C3(+YOX-3 E6)4+64(+5 T46X+-*-Y2FV-YV('c42FV-=46W&>$#"$J$#$$$:'

!!V�Î/�Ï¸7�Ð�ÑÒy"ÓÎÔÕ/01
ÖT×±ÕØ>ÙÚÛÜ7GÝÞßà~( V�Já
âã�/01äå/æ56"V�Kç3èäå/01
éê¼ëìí/0123456&V4W)+(*Y(+Y*)-+ 64**"
BCD' +#d>, ( BCDÎ/01î�_/�Jáëì/�K
ç7ïð23ñ"¨òóôõV�Kç�Ñ/23"ö
�ä÷øùT+:, ( @ú#$·!%& BCDëì%&V
�Kç"ûü BCD[ý´+Xþî,_/�Jáëì
ÿ9V�Kç!�%&V"�+Jd", ( ½W*+#$%
&þ!� BCD�Wij'%"þJeW*+iº BCD
���Wij+%, ( Ð#$û(G)V�7þ¸´#Î¹
þ¶JeW*+[ý´+X%&V� BCD)iº¨�W
ij*U/+å!�ÿ9V"�( ,-"Ð#$>QR
-.%&V��� BCD�WijÎ¹.U/U7³¡
´:;"z}~�wxWXY:;a0W*+rs[ý
´+XV� BCD)iº¨�Wû1234x(

@7012%&

@0@756
@0@0@7!"Y77ª³089T &1U464.)6U(WX-Y4+
.V44"EFG'_ : ]^ D";HI<% -. :$ `&:�>?@
A;<=!"Y7>D'">?%@"Y7TAú #$ M
#" Y( Ð!"3>?@A>?BC>DY7!"B2
CDEFG&FHç#>$#%@$#%'( !"uvILJê
KEELM¿#$N&K9N'o>?@A>?BC>D
vO!"Y7PZ:0(
@0@0A7QÝRS�TU7]'41VW &]#J>$"KE
E)Y'(@]*5V)6X XY'*Z[&N]HF$>"$$"\E e)**)U-V4
XY'( WKç�1df�@U &&FD@#$"\E N4\(
XY'*F(W6Xe(1W4V&[>f%""\E N4\(XY'*# çZ)
d'P J$$ +'&õ] #> +''*> çZ)d'P "A$ +'
&õ] #J +''*: çZ)dzp)"'( :"$ M;$$ +'*
^)_` &g@NCICFE"aÐ 8*2'U31XY '*b­¢
&#::$]">EcdefXY'(
@0A7gh
@0A0@7-.b/01cdai7-.jk9 > MJ X
¼lm¡°hno"Up� #$$ *,q),rst\B
u"vw ]'41VW>t/01xéyS"/01yz
�{ù|}"P)|~U�,�c�Z[�"�0�k
l�>( ST/01Täkl��%�e : X(
@0A0A7-./01cd7W¿2kl7rbH�

+;d##,>7�GW¿2IL�Ø"[ý/���> ''
���)6T(­U #" M>$ !'���7 BCD}�
--+@64**[-*W(Y46*('U.ijkl*kleØ>���
���U >$ M"$ e"( ®klW��¶ >L? \NOpJ
Z'"����z " \NO( Je F(W6Xe(1W4V�é_`
)�"P%&V)*+�­��#)�­�¶�oè/
�56�Y7)89"*¸¾¿è/æ56�Y7)
89 +#>, ( BCD)*+kl� z�� " 1"J$$ +'Z
)d¡)�¢)£ " 1""A$ +'Z)d¡)�¢)£
" 1"p)Z)d¡)o¢)£ " 1( BCD���W¤
0¼kl # ')+ �§�W��Lz��sx"¶¡)
¥¢)¼ # 1��§�W��Lz)89y¦sx"
§ kl%&V)*+7)89sx( wx BCD�
��W�¨��yz©�o��( ª BCD�Wij
&�«�¶,¬­�"®0�¿~���89 +#:, #
&#'í¯ : �°±YLW°U²��(³*&>'��8
9�¿�ÿ�¨í¯ A$ '17 > �°±W°à�*
&:'��89ïö�ÿ�¨í¯ #%$ '17 > �°±W
°à�(
@0A0B7BCDy�!56®)89®0#¡)¥¢)
¼ # 1� BCD�W��@�¡)´ J 1��§�W�
�7 #L" µ"þ®0 BCDv)89*¶0¡)�W8
9z 8K89"ÿ97¢)89z 8GG89 +;, "·¸
v 8K897 BCDz 8K�"¸v 8GG897 BCDz
8GG�"&�v 8Ko 8GG897 BCDz 8K<8GG
�( BCDU)¹�¼ " 1�±�Wz�±�9ij"
)¹�¼ # M> 1�²��W®0z���9ij(
¸U J$$ +'V)*+�v)897 BCDz J$$ +'
{| BCD"¸U "A$ +'V)*+�v)897 BCD
z "A$ +'{| BCD"J$$ +'� "A$ +'V)*+§v
)897 BCDzV)%{| BCD( wx BCD®%&
V)7)89® BCDV�{|´}�y�"}~�w
x)89��)�9ij® BCD}�y�(
@0B7h¢Agh

�Z EFEE #>L$ h¢Aº­}�h¢y¦( Ð#
$>¢ú»63 c-*'-Y-V-[@E')V+-[¼"Jê½¾y
�"¶ &R,¿ü"�ZÀL�Ð "¼"®Á�¼Âsx}
���( Ð#$>¢s»6�ZÃg¼"¼"}��
�( �ZÄÅ¼Âh"!h$L$" z ¡vh¢A£¤(

A7'(

A0@7%& BCD®)89���9.U ¡

!>:?! >Æ!"BCÇÈ >$#A É #> ÊË :% ÌË #> Í!DX)+ a&,U 8UXWX(*'-*"7464'_4V>$#A"b-*0:%"K-0#>

Q2xvdWRWZXJzaW9uLQo?



A

B

C

D

E

F

G

H

基线
400nm
给光5s

400nm
撤光5s

580nm
给光5s

580nm
撤光5s

白光
给光5s

白光
撤光5s

A

B

C

D

E

F

G

H

基线
400nm
给光5s

400nm
撤光5s

580nm
给光5s

580nm
撤光5s

白光
给光5s

白光
撤光5s

s B74567 ;C<879:;s!]#J$$ +'{| 8K��±�W BCD!H#J$$ +'{|
8K����W BCD!D#J$$ +'{| 8K<8GG����W BCD!7#J$$ +'{| 8GG� BCD
!&#"A$ +'{| 8K��±�W BCD!G#"A$ +'{| 8K����W BCD!C#"A$ +'{|
8K<8GG����W BCD!N#V)%{| BCD
!

2110μm

~0Hz

2.27Hz

12.99Hz

32.30Hz

簇发反应 2110μm

~0Hz

2.27Hz

12.99Hz

32.30Hz

簇发反应

s @7应=>?@ABCDEFGH ;C<9:;&�ÆQ#$ !''!Ç�ÈÉuüzÊWð"
!�ÈÉuüzËkl7 BCD"þÌÊWð½ÍU561�Î(~�ÏÐ!s A78D7
;C<IJKCLMNEOPQRs!8K� BCD%&�T���WXY Ñ@"U # ')+ 7
ÒÓÔÕ>"����Öpz�× $ NO"Ö�z :>L:$ NO( wx�W�¨��%&"tYLW°
��yz©���oÑ���
!

S @745T9UV ;C<$9:;W;XYZ[+!E&F',

BCDy� �Ðú
8K� 8K<8GG�

�±�9 ���9 �±�9 ���9
8GG�

J$$ +'{| BCD "> >#&J$L:A' #$&#?L>:' $&$L$$' J& ;L%?' #;&:>L%?'
"A$ +'{| BCD >? #"&"#L;>' J&#:L;?' $&$L$$' #$&:JLJA' $& $L$$'
!>Ø

!Ø

#AL$%?

$L$$$

!Ù#BCD#/0123456&!>¼"'

!!U :$ `-./01>�klÚ
A> � BCD)89Kç&Û #'( jÜ
Ý> BCDþ���W"©� BCD�
W��ÿ®¤0"%& BCDà��
��W�� Ñ@( ¶ 8K� BCD
z�"U # ')+ 7ÒÓÔÕ>"Òy
BCD7��W°�×Þ��*�Ñ
BCD� � � � þ � ß :>L:$ NO
&Û >'(
A0A7BCDV){|y��)89
�9ijy�

J$$ +'V){| BCD� "> �"
� %:LJ#P*"A$ +'V){| BCD�
>? �"� :"L:;P"V)%{| BCD
� # �"� #L>>P(

J$$ +'{| BCD� "A$ +'{
| BCD��)*+�9ijy��
�" ¡vh¢A£¤&!> Q#AL$%?"
!Q$L$$$ '"¨> J$$ +'{|�7
8GG� BCD��z :>L%?P"��
"A$ +'{|�7 $L$$P""A$ +'{
|�7 8K<8GG����9 BCD�
�z :JLJAP" � � J$$ +'{ | �
8K<8GG����9 BCD7 ;L%?P
&¿ #"Û :'(
A0B7%&V�{| BCD�W³H
��

"A$ +'{| BCD�W����
z&>>L?:R#$L>:'NO"¥¦��J$$ +'
{| BCD7&#JLJJR#$L##'NO" ¡
v h ¢ A £ ¤ & "QJL$%$" !Q
$L$JJ'*%&V��� BCD���
�)���W��o)89�W��
��" ¡§ªh¢A£¤ &§ !S
$L$"'&¿ >'( }~�®%&V){
|7 8K� BCDL���Wij�
�""A$ +'{| 8K� BCD�W�
���z &>JL#;RAL?A'NO"¥¦�
� J$$ +' { | 8K � BCD 7
&##L#>R#$L:"'NO" ¡vh¢A£
¤&"Q"L:;:"!Q$L$>#'*%&V�
{| 8K� BCD����)���
W��o)89�W����" ¡§ªh¢A£¤
&§ !S$L$"' &¿ :'( "A$ +'{| BCDà(³ 8GG

�)89ij"8K<8GG� BCD�Ðúá¯",-à
� 8GG�� 8K<8GG� BCD����(

!::?!>Æ!"BCÇÈ >$#A É #> ÊË :% ÌË #> Í!DX)+ a&,U 8UXWX(*'-*"7464'_4V>$#A"b-*0:%"K-0#>

Q2xvdWRWZXJzaW9uLQo?



S A745T9UV ;C<67NEXY\]&"G#"HI'

BCDy� �Ðú ���� ���W�� )89�W�� �W����

J$$ +'{| BCD "> #%L>:R#$L## >L$>R#L%; :JL#?R#:L?# #JLJJR#$L##
"A$ +'{| BCD >? #"L$#R"LA: :L>"R>L>: J$L#:R#AL#" >>L?:R#$L>:
"Ø #L;;A #L;## #L;%: JL$%$

!Ø $L$"> $L$%J $L$"J $L$JJ

!Ù#BCD#/0123456&ÀL�Ð "¼"'

S B745T9UV$ 8D7 ;C<NEXY\]&"G#"HI'

BCDy� �Ðú ���� ���W�� )89�W�� �W����

J$$ +'{| 8K� BCD :# #;L#>RAL?? #L?AR#L:% >?L##R#?L;A ##L#>R#$L:"
"A$ +'{| 8K� BCD #? #%LJ#R?L># #L>JR#L#% J:L#?R#%L>J >JL#;RAL?A
"Ø #L"%> #LA?: >L$$% "L:;:
!Ø $L#%> $L$;? $L$%> $L$>#

!Ù#BCD#/0123456&ÀL�Ð "¼"'

B7^)

-.Î3âãV�äåY7"Ð!">PZ�-
./Væçè)éPØ�×7 J$$ +'o "A$ +'Z)
d +#Jd#", "²ê/æ56)89( -.©�/æ56ë
> q%&��|)Væ +#%, "&�çè%&'()�"
*4x > q|)Væëú��[ý´+X,ì23
ñ( #$�³-.í÷/01¶²'){| BCDz
Q"î÷/01 BCD¶('){|zQ"í÷Úî÷
ï�õ�7 BCDwxð�°v%&¿³z%&7V
�89 +#;, (

Ð#$>[ýU-./01/�ñ× > ''��
� BCD"ò=ó°�/01îí÷ï�õ"ôõ¥ü
ö ?AL;AP7 BCD®V){|"¨>¶²'({|
BCDzQ"� %:LJ#P( DX(+Y÷ +#%, øù/�ñ×®
²'){|7 BCD�ú"�Ð#$ôõ~û(

BCD7��W°���)89�&r�ü/�K
�ýþoÿ(+#A, "¨>��89��Î23ñ}�K
�ýþu4!7GÝgjà~+#:, ( Ã´"#H�$à
Ì BCD�WK��V�ÿO´#$øù( ,-"Ð#
$>«V�{|¬­®-. BCD}�y�"�³
J$$ +'{| BCD� "A$ +'{| BCD7)*+�9i
j.U ¡( a-416X ÷+#?,#$�³"-./01>~-
� a]eH@BCD® J$$ +'V)¿³z 8GG��9"¿±
-.%&V�{|´ BCD¿³(%&)�9ij(

)*+¼ "A$ +'{| 8K�567�W���
�¥¦�� J$$ +'{| 8K� BCD"%%&V���
567���Wij§à¿³( ¡( Ð#$ôõ&
'ªhz/01Wð¶v��*+rs([ý´+X
%&V��� BCDû1234x"¨þ¸9,Îàô

ê BCD)¾A�*ëA
}�y�y¦( ,~�
#$þ¶ 5 & BCDy
�"*+,RôêW*
+"}~�"·¸¹Je
W*+iºV� BCD+
X¼7�Wij"«½¾
¿V�(

]VY31# - . # $
ü~RMþ|~/0V
� +>$, "3e*+rs�
éoA1"&~~RM7
W*+rsþ�V"�
ÿ®9"%%&~RMà

�W*+rs*ª:;( è-Ð#$2Â"Wð*+
rs�V"�à�þ¸.U/U®9Og"%®&q
V){| BCD7YLW°89ij.U�T ¡"�
T ¡3û4M5wÖT¼µ�´&*+rs¶ßÚ
êk7/+å�9 +>#d>>, ( ]VY31#7Wð*+/0+
X®V�{|7 BCD*U,_23ñ>¾¿ÿ9V
"�"6×ÕØ7U6×89>%:�é*+rs;
~RM|~V�7A1eØ"UA1eØ>G) BCD
�/+å<{K�Já"òghþ¸Îà(V�G)
7GÝgj(

=�u>"Ð#$«V){|¬­® BCD}�y
����³"£�� BCDu¯YLW°89:;ª±
²³¡´"à(µ}~�!"¶"·¸¹JeW*+r
siº»�V� BCD+X¼7�Wij"«½¾¿V
�( -ä"à(ÔÕV�Ï¸G)7gîþ¸ÎJe/
01ÖT®4M}��´&W*+o8?A1#$(

_`ab

+#, e(V1X(\ 7i" e)**1 EI0EX-VW@Z([4*4+YWX 6-+4@-UU-+4+W V4W)+(*
Y(+Y*)-+ 64**1)+ '(''(*1+a,0b)1K43V-16)">$#J":#&>' j#%"d#;"0
789##$0#$#; <E$?">">:A#:$$$:#k0

+>, G()+ C"E('U(WX ]F0B-5 (+5 6-+4)+W4V(6W)-+1)+ WX4V4W)+(+a<8I,0
G#$$$B41">$#A"; +>$#Ad$;d>:,0XWWU#<<ZZZ0+6_)0+*'0+)X0Y-[<
U3_'45<>?A???;#0789##$0#>%AA <.#$$$V414(V6X0#JJ#>0#0

+:, @AB"CD0V�)Ñ7¿7A0a#$}E+a,0B/)AÇ
È">$$"";&:' j>#$d>#>0
i(+Ylm"n3 a0B4[)4Z# _)-*-Y)6(*'46X(+)1'1-.6-*-V[)1)-+ +a,0
DX)+ a8UW-'8UXWX(*'-*">$$"";&:' j>#$d>#>0

+J, H4XV4+5 eB" ]X3=(]c" N3'(23+ eE" 4W(*0B41-*3W)-+ -.WX4
4U)V4W)+(*UV-1WX41)1)1+-W*)')W45 _24*46WV-541)O4+a,09&&&TV(+1
K43V(*E21WB4X(_)*&+Y">$##"#?&J' jJ:%dJJ>0

+", m34I"i4)*(+5 a7"B-1\(H"4W(*0B4W)+(*1W)'3*(W)-+ 1WV(W4Y)41W-
V41W-V4[)1)-+# .3+5('4+W(*1(+5 121W4'1+ a,0FV-YB4W)+ &24B41"
>$#%"": j>#dJ;0789##$0#$#% <=0UV4W424V410>$#%0$"0$$>0

+%, GV)45 E9" N134X N]" i4V_*)+ GE0] '4WX-5 .-VY4+4V(W)+YUV46)14
W4'U-V(*U(WW4V+1-.V4W)+(*1U)\)+Y31)+YUV-1WX4W)61W)'3*(W)-+ +a,0a
K43V-UX21)-*">$$%"?"&>' j?;$d?;A0789##$0##"> <=+0$$AJ?0>$$"0

+;, m3 a"i(+YI"i4+YEa"4W(*0N2U4V(6W)[)W2-.8K@W2U4V4W)+(*Y(+Y*)-+

!J:?! >Æ!"BCÇÈ >$#A É #> ÊË :% ÌË #> Í!DX)+ a&,U 8UXWX(*'-*"7464'_4V>$#A"b-*0:%"K-0#>

Q2xvdWRWZXJzaW9uLQo?



64**1)+ 1WV4UW-O-W-6)+@)+53645 5)(_4W)6')64+a<8I,0FI-E 8+4">$#:"
A& ? ' j4;%$J? + >$#A d$A d## ,0XWWU#<<ZZZ0+6_)0+*'0+)X0Y-[<
U3_'45<>J$%?J";0789##$0#:;# <=-3V+(*0U-+40$$;%$J?0

+A, FG"HB"IJ"÷0/01YK�LM56>@W3NSO+X
PJùW�oNSOQ­%&®RS8/01YKèT7U�
+a,0>Æ!"BCÇÈ">$#%":J &J ' j:#>d:#%0789##$0:;%$ <
6'(0=0)11+0>$?"@$#%$0>$#%0$J0$$%0
EX(-a"m(-m"E3+ i"4W(*0&..46W-.*(VY46-+536W(+64D(>o@(6W)[(W45
co6X(++4*63VV4+W(+5 62W-1-*)66(*6)3'6-+64+WV(W)-+1)+ V4W)+(*(VW4V2
1'--WX '316*464**1-+ 5)(_4W)6V4W)+(*(VW4V2W4+1)-++a,0DX)+ a&,U
8UXWX(*'-*">$#%":J&J' j:#>d:#%0789##$0:;%$ <6'(0=0)11+0>$?"@
$#%$0>$#%0$J0$$%0

+?, E3+ i"I)K"N4E0I(VY4@16(*4'-VUX-*-Y)6(*13V[42-.'-314V4W)+(*
Y(+Y*)-+ 64**1+a,0aD-'U K43V-*">$$>"J"#&>' j##"d#>%0789##$0
#$$> <6+40#$:>:0

+#$,VW�"XHY"ÂAZ0|)234567XT)¾³H#¡�/
�)/æ567)|~U +a,0>Æ!"BCÇÈ">$#A":% &" ' j
::;d:J:0789##$0:;%$ <6'(0=0)11+0>$?"@$#%$0>$#A0$"0$$J0
N3 DF" k3 ia" a)+ ke0e-VUX-*-Y2-.)+WV)+1)6(**2UX-W-14+1)W)[4
V4W)+(* Y(+Y*)-+ 64**1# 5)1W)+6W UX-W-V464UW-V1 .V-' V-5<6-+4
UX-W-V464UW-V1+a,0DX)+ a&,U 8UXWX(*'-*">$#A":% &"' j::;d:J:0
789##$0:;%$ <6'(0=0)11+0>$?"@$#%$0>$#A0$"0$$J0

+##,e(VY-*)17a"74WZ)*4VFH07)..4V4+W'46X(+)1'1Y4+4V(W4'()+W()+45
(6W)[)W2)+ 8K(+5 8GGV4W)+(*Y(+Y*)-+ 64**1+a,0aK43V-16)">$$;"
>;&>>' j"??Jd%$$"0789##$0#">: <aK&gB8ED90$#:$@$;0>$$;0

+#>,bp*Y2)H"74(+1eB"F(3*7I"4W(*0D-+[4VY4+64(+5 14YV4Y(W)-+ -.WX4
'3*W)U*4V-5 U(WXZ(21)+ '(''(*)(+ V4W)+(+ a,0aK43V-16)" >$$J"
>J&J?' j###A>d###?>0789##$0#">: <aK&gB8ED90:$?%@$J0>$$J0

+#:,CV(64]]"H3++42HE0TX46-+WV-*-..)V)+YU(WW4V+ )+ +)YV(*5-U(')+4
+43V-+1#_3V1W.)V)+Y+a,0aK43V-16)"#?AJ"J&##' j>A;;d>A?$0

+#J,H(54+ T"H4V4+1F"GV(+\4c"4W(*0TX4.3+6W)-+(*5)[4V1)W2-.V4W)+(*
Y(+Y*)-+ 64**1)+ WX4'-314+a,0K(W3V4">$#%"">? &;"A%' j:J"d:"$0

789##$0#$:A <+(W3V4#%J%A0
+#",a(6-_1CN" i)**)('1C]" G4+Z)6\ a]09+.*34+64-.6-+4U)Y'4+W

6-4,UV411)-+ -+ 1U46WV(*14+1)W)[)W2(+5 6-*-V[)1)-+ )+ WX4'-314+a,0
b)1)-+ B41">$$J"JJ&#J' j#%#"d#%>>0789##$0#$#% <=0[)1V410>$$J0
$#0$#%0

+#%,DX(+YI" HV43+)+Y4VT" &3*4VT0DXV-'(W)66-5)+Y.V-' 6-+4@W2U4
3+14*46W)[46)V63)W1)+ WX4'-314V4W)+(+a,0K43V-+">$#:";; & : ' j
""?d";#0789##$0#$#% <=0+43V-+0>$#>0#>0$#>0

+#;,&\41W4+ H" C-3V(1F" m('('-W-E0D-+4)+U3W1W-'3V)+4V4W)+(*
Y(+Y*)-+ 64**1+a,0b)1)-+ B41">$$$"J$&#?' j>";:d>";;0

+#A,c3..*4VEi"G)WOX3YX B"H(V*-ZNH0e()+W()+45 (6W)[)W2)+ WX46(Ŵ1
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