
!! " # $
"#$"!!%&’%(")*+#"!!,+-+#"

% ./&% 0’
1223( 0)

4567.28!-590!
:;<98!1223

!"#$% 122=>2=>02* &’($% 122=>02>2?
)*+,- +,-./012345678 @%0???2=A32?B* +,9:;#/<-=12>6C?212120?B* ?+;#@

ABCDEF-GHI78 D!"#$%&’(")* $EFG-;HI5<;6!J;KIL!(FKF;MLE!)M5NM;OG5PG#EI<;8G-59%0???2=A32?QG
-;HI5<;6G -;HRM;6G ,LIF<LFG S5R<T;HI5<G 5PG #EI<;8G -59?212120?QG UFVG U<5W6FTNFG +<<5X;HI5<G )M5YFLHG 5PG #EI<FKFG
"L;TFOVG5PG,LIF<LFK8G-59UZ#[A>,\>A=A]

./01- JKL @0?^1>_M NM 12OM PGQRSTUVWXY#12EZ[ &>O;I6‘GaE;<N>V>Ob1.A9<FH

3A>.2\

234526789:;<=>?6@
JKL 08G G] ^ 18G G_‘a 08G Gbcd 08G Gefg 18G Gbhi 0G
@09G?+;#@DjXYk!"12lM mnop cA2200Q

19Gqrst=#uvwxk9:yz-.{|}M qr 022c^3B

AB!GDj~���~�����+�=���������M ����3���!�VW�
P�XW��M ����VW��������-GXW��[ 12�LM � ¡¢�£¤M
¥¦§¨©ª«�¬!�­®¯12��XW���°�±²³´�µ¶�M §¨·¸k!
�­®��¹/º»¼[ ½��¾¿�XW����ÀÁ�UÂM Ã�ÄÅ�XW��ÆÇ
È±3�M ÉÊË±²M Ì�±²ÍÎIqÏ IÐ�IÑxÒÓÔ[ �ÕÖ>XW��×K
��Ø8GÒÙXW��ÚÛÜÝÕ AAd�×K�ØÞ12Uß�Ø� 1c9^e[ XW���±²
à!á¿âÇãä�� åM XW���æç3�è¤�ÄéêëÇã=�ìí[
CDE!"XW��Q!§¨Q!~���~���Q!Dj

!����î!����±²�»Ä9:ïðM ñST��ST!U�òó��ô
õö÷ñM PGøùW"���XW��ú=ÄÅ[ �?M XW��Z�ST��!U
�ûuv�üWM �ýþÿÏ !ÿÏ "#$Ï !��%&VWkòó’ê�Ç()¬*[
+�’ê,òó��ñW"Ï -#�XW#�å.ÆL/æç012�òM 3Çãä�
45678�-G�XY9!#:¥M ê�;�!UV<w=�-G/0D08!1][ 12�LM
ý0XW��3Ç>��X"XYÕFM ,�µ��÷ñ0Ã�Xv?@ADA]M øùBC
STÏ DE C�DEFµG ^2!5#B!�D f*H�uvD=8G3][ XW���±²IñJKÃ=;
�!UÒÙLMM ñNO!U�ÛFPQµÞÙ!�� ^2eDA][ XW��ñ;�XYRÖ
?�-Gå�ï�‘G C0BGXW��?þÿÏ !ÿÏ !��%&VW�!AÿS�TU8V
W��XD.]M +Y�÷ñ8VÇ:!Z[5�\à;�!��]6M à^_‘����a
bêº�cdXYuve�ØB�Z¦D=>^][ C1BGXW��?�NO�Ä8V��=f?�
ghM àòó"-åi�cx�jkòóÇ(ilme�-GZ¦M Qn�opVW�
�qCrÇs?@M �teÙ���u�Z¦Dc][ CABGXW���vï�34wxyz{
��I��������|-�-Gè¤M µ<¦ZXYuv}~���w�M �£°
x-µ�xST;�!UXYuv�wx���à��x-��¥5�D?][ �pXW��
ñ;�XYRÖ?e�-GZ¦M Ì�’�¯���<Z�PGXW�h¯k��
�D028G00]M �Ù c2(���M �����-�����k-M XW��ñ;�XYRÖ?
�-GZ¦�3��M ����e Y�-¡D01>1^]M XW��¢£�¤¥¦§�;�XY
RÖp"��¨©ª«D?8G018G1c][ �y¬ÙÇ:­¥XW��¢£«3®�-GZ¦�8�M
�xXW��¢£°�±²�¯�5�ê�»°±G²³�´Gµ¶[

XW��¢£°�±²�¯�5��±·µs¦§¨¸¹«�¬!�­®Hº{ïM
àXW��»Å±²U¼¶½H­®Ç¾0y²�ñæç!á¿â��Ï ¿±²³´*



!"#!" # $ %

&’( )*+,-./01"234( 56789:;<=>?@ABCDEF G $"H
>( IJ$KLMNO2PQRSTUVWX( YZ8[\UV]^*_‘0a9bc
deBf%$&’()*( ghij_‘0a9bcdeklmn)*+,-.9ko_‘0a9:
;BCDE9OpF qr( +,-./01/# 23&&45#skltmu)*+,\j0av\w*?@
xyz{|}9_‘0a9:;BC%(&*( Y~0av\��w*x"��‘|}9_‘0
a( �x"��‘|}9_‘0a���� 26718980:0-;5#}�9_‘0a��%$)*F ���
��d���*��������"��( ��I�89��������( A;��
BC x"��‘|}9_‘0a( |~��9��¡ ¢�9XwF G£H( ¤¥¦
§9¨©Pª�«¬­®�¯°±~��"²_‘0a³_tm�9´µ�¶°· ¸¹
t?~��_‘0a9:;BCde±*º»Nm¢�9_‘¼½¾¿ÀÁ9ÂÃF r
�ÄÅ9�Æ*¿Ç_‘0a9UVM�IÈÈ¡É( ~��_‘0a¼½9:;BC
ÊË)ÌÍ*:ÎÏÐF )*ÑÒÏÓ( �ÔMÕJªÖ�bc×Ø9)ÙÑ( ÚÛt
mux+,ÜÝ|-.½�w*kox"��‘|}9_‘0a90av\%<"*F x¹|)
Ù( &’018Ø9ÕJªÖ�ÞßBf( Ìàáâãät�����d��_‘0a
åÜ( /Bft�����d��_‘0a:;BCde��&"æ��9çè éBC
DEF

3## #UVêëÓ

�����d�� 2xìí��
�5#�*��������"îï(
ðñ|�ò <<733= ó <!7$"=( ôõ
)<7(3=ó &"7""=( 2ö <>))!3"<9 ?@$(
��I�89��������( A
÷ñø¿ùúBC¿û[2ö8ü�
­9��ý�"F Aþÿê!½l"
#9$öè %ö&ÿ’(( Ú)t"
#�*ó�"+r,-.9).F ~
��H/012Ø34�56 3A"9@@( ��î"7¿ 4"B3""9@@( }�8�*9:F H
/0;<ØM $"""9@@xÑF H0= !B3"9 7C( >?@=| <"9 7CxÑ( !3"9 7C9¯°
Hö=5A ("""B(A""9 7C( :B’±C=/0 A"DB!"E( AB)D�EM <AExìF ~�
�ÆÎFFè FF�AG�_�‘Ú)9ü�HIJK��<L( &’Æ*129:M
BN7|0O( P9¿m�9Q2( RST��ST�‘UVm�<L%<3*F W¹xJ( ~
��"²ø<L¿XY9_‘0a( ij2BZ[è _‘ç��<L\]9�&�^_
l‘aè ‘baè Îa�cza­ 2Ü 35F

$## #UVOp

jÕJde( ~��"²9_‘0aEHfM( }�gw9:hiè j’T12�
k2ãä_l( /MmnoQ:MãpqrÏÐF ÌUVÕJ34è ªÖs"‘bc×
�9’;BtuvM $""$H 3"D B33Dè $""(H 3"D B33D1iwãä( ¹’���
9çx�‘[\yz{K( "²_‘0a|k/Í*_l}( ¿g*d×!ªÖF &’(
w*+,Bf9~�UVê9 < � F,.;:,;9GHIÜÝ�>½*~’] 2$""$H 3"D B33
D( J,;KLM7NOP3<$L$)( 3<$L$&( 3<(L$)( 3<(L$&5F

Ü 399�����d���d 2�59s_‘0aGd 2�5
Q/R>9399S.;0-T/0N97U9VW-X,.;W.RRW;9Y0:0-;9210U;59,.898/UU0-0.;9 ;Z[0:97U9

X/717R/6,19:7/196-W:;9,>9,1R,096-W:;\9X>9 1/6K0.96-W:;\96>9@7::96-W:;

2,59{0a

2659��0a

2X59"�0a

A<



!"! "#$%& ’()*’+,-./0123456

!"# !"#$%&’()
7,-89 :9 ;9

<9 =%>?@A./0
1342BC,D #E,
F $G HIJ %% KLM
#N &$G OPQDRST
UVWX’D;Y(D
Z)D8Y*[VWX2
\]^JL_ #N %$‘ a
b=cd !++,-.!!++,-.
2L_ /,efg/01h
i #jklmnoef‘
pqrs7tuv=w
x$9 01yi9 zX{%
|}~ �����L�‘
m�� #��C‘ � !&,
-.‘ �� 0,-.$,c�L_
=��g/01pq‘ �
����uv‘ ���q
Cg/01rs�p~ �
=‘ zg/01���
+12,-.2�L‘ jk��
m�� ¡‘ ¢£���uv�¤¥¦§rs~
!"! *+,-./

X/¨©Lªc�§«s¬RSab�­�¤/,Hc�®¯°±²X�³h/2 3%
KLª‘ 3� 2´4, , #!$,Xµ¶±2g/01· #&$,¸¹¶±2g/01· #%$,ºq¶±2
g/01· #3$,»Q§ #2$,¼½¾/‘ F¿¼½2ÀÁÂÃ9 ÄÃ #56789"9:79$"§½ÅÆ
Ç‘ ÈP´É�Ê®¯°|BC2ÀÁÂÃ9 ÄÃ§Ëª¾/‘ F¿ÌÍÍ9 ÍÍ9 Î
ÏÐ9 ÑÒÓ9 ÔÕÖ9 ×ÏØÙË9 ÌÚÛÜ9 ÝÇÞßà QÜ9 áâã§ãQä%~
��g/01§»Q2Lªå�æ�ç�� ;%"-.èi$‘ éJê7�h¥¦ë|~ O´
2Lªì3í� !%9 <9 29 0§ !!~ îïcLðVñòóôõ‘ ��2Lªö÷7¼ø
Ýùú~

X/¨©«ûcdüª¨©�ýþÿg!2 ==5>!"#$3¨©%‘ ¨©&’�
3++1!!++,8.‘ H %2+K()‘ *)+i� &,8.‘ ,-.� !2?~ /¨©%�0*13¨
¨©%‘ �234M7ï5�­«û67/§89:;2<=>ié?@<=A‘ BC
23ýiXDÀ«ûôõ=¨>ÝùEF2GH~ «ûôõ=¨©%IJJïLªK_
L &+, -. ÷‘ mMNIJ,.&’|Lª2³hA� !++@~ «ûOV�X_O
!+4++1!24++‘ PQRSñT~ áOKLªHUV«û !+W‘ m !+"W«ûX2YöXZ
�[Lª2<=A;N 3$~ ¬»Q§¼½¾/\]‘ Øpg/01îï�S^_‘E_a
‘/b�cW2<=A ;öWï %+A$~ dPKef256gØpg/01îïh¨iZd
‘j2kÉ56GH‘ 7 <++1B++"8.2¨©lm�n�opYq2Krst~ uk‘ ¬
v‘¾w2<=56��2g‘ g/017 22+"8.÷x�eyz<={~

N &""LM34N
CDEF,&, ,57.GHD8E,ID6:I,9DI6JDKL6:9,D8,MLJK786L8EEL6,N:I:J6

30m 

30m 

���� ��� �� �	� ���� 

�
�

�
�

�

� �

N %O,��X|>?2L_4^
CDEF,%,,P?HH:-6D?8,I7.GH:I, D8,9DQQ:J:86, H?-76D?8I,?Q,I789,9L8:

����

��

��	

�

�
������

����

�

����������������������������������������������������������������������������������������������������������������������������	��

���
����

��

����

��

��	

�

�
������

����

�

����������������������������������������������������������������������������������������������������������������������������	��

���
����

��
22



!"#!" # $ %

$## #&’()*

!"# !"#$%&’()*+,-./
+,&-./01"234567

.89:; <=>?+,&-.@AB
,CD(EFGHI5JKL.MN;
+,&-.O<PQRSTC>?U5
6V.HWX

YZ[3\]^_‘]^Ya; b
cdE+,TC/0\b; eYa6f
=; g3hiU/05jC&-X kY
lm<"234n m<opqrstu
5E+,Dv; wxyzn {|z}~
z; �+,&-.�c>?3/}��
,T; \+,&-.������.F
GX �YlE+,CD��/���T
PQRS}�TC�.+,&-�s; �Z[�a�f"t5/0; �yz}{|z.
��t��V�~z.��X �Z[3�a�f"; �qop~z.������; �
a����V  yz.��¡V�{|z; e¢£¤¥¦§¨©; ªZ[���«X

¬YZ[3­®¯°�±²; ³´µ¶PQ6·.jC&-; ¸¹º»¼«½¾¿
À_Á¾À; ÂÃÄ "%"&’"%(#)*Å�; ÆÇÈÉÊËX �°Ì3�°s3µ¶PQÍ/
.jC&-; ¸¹º»¼½¾ÎÀ_¾ÏÀ; ÂÃÄ "%(’"%&#)*Å�; Ð5¨Ñ.ÒÓ
ÔÕÖ; ×Äg3E"ØÙÚ345"ÛB,µ¶; ÀÎÇÜÝX ¬°s3�°¼Þ3;
��³´PQ5��."Û&-; "�½ÎÀ; ÜÝX "Û&-�ßàn áâã_äå
æçèPQ5jC&-X "ÛB,�~z(jCB,é+êëØ?.¨Tì.B,í;
m<TC�.îÀn Ø»}VïÐ56V.¢£X kYl"�."ÛB,ð½¶µÎÀn
¿Àn ñÀn òÀ_ÏÀX "Û&-�kYl.bc+,&-C�; Ä�Yl5J��
�./0X ÄkYlm<34; óô3�jCB,�\õö.hi; ór\s3"h;
ÇÄ+,&-m÷PQ.ø3}ù3"h; jCB,.TCú6ûX

ü�"Û.µ¶�d~z}jC.é<ýÄ\þÿ; ÇZ[.~z}jC.��!
16û +"]^Y#; ÄkYl.YaZ[$bc"4,; �ÅY#]^:6V; %&Ä
YZ[3Èû5"Û&-./�; ’(�¨)f*.ï�YaX Zø°"Û&-PQ6
Zù°�; ­Z[/�.Ì+6,X ¬Y°�a�f"; "Û&-?-PQ; /�#.
6�; Äáâ_/âê0¼."12µ34PQ73; ÀÎÇÜÝX eü�"ÛB,í
6Æ; %&45"Û&-ÂÃ6V; ÒÓÔ6Ö.ÕÖ76·X 8Ç9:¨ÿ.�; "
ÛB,Ð567.;:<=ÕÖ; Ä¸>ê.?@Y#; "ÛB,ÕAB+CX DEF
.GHIJ; a�"KLMÊN.?@Y# +-"#)*!-"#)*,#O -’$PQÕµ¶"Û&-
(j&-; ós.��Ó#5RS¨TUVX kYlô3�"Û&-PQ�LW."h;
s3}X3rÅ; Çø3YÄa�g3hi5PQ; #.÷ï; dù3PQZÃ�·X

[\B,�ï�.(]5B,; ^(kYl"K+,&-.[\B,t\_‘:È
7.\CB,; aP¶5[CB,./$0X ósbcdb\c +1234567,#B,$d¥; efg
b\ +1234567#89:934235*,#DvX [\B,bcP+�a�f"; ½hiº/�; jjØ
?6V#..kD; Älmònfopq¼PQ:r\2µX s)hi.[\&-tt
Ç©K; Ou�TAB,.TAJv}wP; ’x’yn z{|}nÐ~�TA~:.

0

10

20

30

40

50

60

400 500 600 700 800 900 1000 1100

�� (nm)

�
�
�

 (
%

)

���	 
��	 �
�	

�� ���� ����

� /##UVhbc",������|
;<=%#/# #;<968#:>9)4376# 39?69)47@)9#)53A9:#?23#B739#:7@8C#B<262=<)76#

)35:4C#A7:)5673#>67@4#7@8#83D#>67@4

&!



!"! "#$%& ’()*’+,-./0123456

789/:; <=789/>?@ABCD.EF
GH01I; JHK9/LMNO; PCQ3RS #$%&!$’"(); TUVWXYZ2[

U; \]^_‘; abc_‘d9/Mef2ghF ij9/Bkl./01Imno
dpqPr; stuvwxy/01z{Z|X; }~[U2�B�x�D��WXF
GH9/�C\34n��wQ; �����n���%�����w; ���N�F
��3����D��2� ; ¡�w¢�C£¤¥¦@§¨GH9/234F

’�-©QOQ3ª«�¬QQ3Pª­GH01®¯°±2ª«; ²a©Q°±
®³; �D´NO; µ¶aJHK9/�·HK9/¯p¸F ¬Q¹¨º»D´2¼H
0134; aJHK9/�½X¾¿H *!"#$$%&’() *+,-"-.-/-$+,¯p¸F �-ÀQ£ÁÂ
Ãª«; y/01°±Ä<ÅÆÇÈ; P��8¯¾ÉÇÊ¾É�D; GH9/Ë<Ì
ÍÎ2y/01Ï¨34F ÐQÑÒÐÓÔ£ÕÖ×Pª; �¨cØ¼H9/34; a
·HK9/¯µ; ��34nÙÙÚ ÛÜ%��wF

kl�PÝy/01®¯Þß2Qr; àáP¸�â; ¨ã¹AäfåP; �Bæ
çÚ èéêëìZ{íãî´é; ¯ïð9/; ²<ÝGH9/2¨îñòóôõyE
öe÷³2øù��F BàúPûQr; GH9/ü34n����w:; ýB��l
äfD´@%2þÿ; ó°±÷³2P!01"#34; stãz|XÚ |$X; %&
ãz½XF klGH�P!012OØ°±; ’(àúª«2y/01V¨NO2)�
�N_2*+,A-; 01)�\S -&%"(); N./0F ~1; ’�-kl�PÝi�
-y/01°±®¯232ª«F
!"# !"#$%&’()*+,-./01

456D7892y/012‘:5î.,!+,B½‘�;‘<=y/012‘:>?C
@A¸BC��sD9/EâF ’+y/01B\G‘HI;:<=BC��sD9/2]
^J�K�F LãMN /012302,,456OPQ2<=RS7"TUVZºLW2y/01X�
*89:;+"YªZ01�[01ª«F <»\]w."

" " " " " " " " "" " " " " " " " " " " " " "" " " " " " " " " " " " " "0123 <" !"! 4! 56"77. ! 5"7&

5
)78.

9:;<:

*!+

^I& :6"77.; :"7&3Z�_ /01=302"456OPQ2½‘�;‘<= *‘a ’�a -<=+"2

]^J; :
)7=.

9:>3: ¯½‘Ú ;‘�I;:<=]^J2Ebc; dd /01=302"456OPQ2
a ’Ú a -�a ><=F MNefP�52gh ?@cdijHkl/HOPQ2>m‘
nrS2op[qrPA>’B; iX�stuP�]^JÇOv¥Q]^J *5CD+,wxF /
¯ºLyz{|}�; un_{ :6"77.� :"7&~2odc2��J; *ê���z; 8�
�IR»¯ ’F iy/01X�\�¯Ýy/01B /01=302,456<= ’Ú -Ú >2‘:5
62ºL�_; ’��dn�¯��2C��sD9/�{¯NR2cF

�� 89:;2»\}MN��OPQ2�l3�J; \a�¯ 89:;c2O�µ¶�
�n���y/012��JF y/01��J��; 89:;c���F ó��]; ��
P/2��J��; ¦ 89:;cè�F ¯��uiX�dy/01����� ¡; ¢£
2º¤Ý¥»OPQB@LOv��wiX�2C��w�¦cF àá7,w�¦c»\¯
OPQ7A§�2y/01®���J7dd2 89:;X�c; w�¦c2R»\aun
ªZ��P/ *C��sD9/+,�y/01F �C�¦c¦ddny/01��JSe
!EE,Fã2 89:;X�cF Ñné�¨�B½‘Ú ;‘�I;:<=2]^Jê�; \e
fé�¨�2�� 89:;X�cOny/01��JSe !EE,Gã2 89:;X�cF ~1;
C�¦c2R»\aunª301óéÚ ©�RO�k2¨�F *êd /01=302"456O
PQB@LOv��w2ª^O«¬­; TU(e’uOv®¯ì2 /01=302"456�5

%H



!"#!" # $ %

&’ $%&’ ()*+,-+./01
2 ()!* , !)+*3 *+./4567
,-./0-1#23489:;<=7>?@
ABCDEF2 ((567"8G

H 9""9 I :";:: J&K7 7 L
,-.10-1<234 MNO2)PQ3 R5
)PSTUVWXY Z[\] 3=>
^_‘abY Z[cX,MNdef
g#7hi-3 jklmnopqN
r7 $%&’/s0tuv_8wxy
z{7-*+./|}~3 ����
l"�>?@ADE‘�� ((<57
Nr3 ��mno>?@A��0�
�M ?M +@G
!"! !"#$%&’()*

�mno7>?@A0����
��7��A< ?:@<>?@A��0�R����]3 �"o�>?@AB2��7o�3
q ¡¢7>?@A£�¤0¥¦3 §¨2©],ª«"oG ��¬]­®¯°o�3
>?@A¥¦±§²³´µ3 ¶·¬"�h�2¸¹´º¸¹��3 >?@A»�0�G
©«·¼7o�>?@A�4¥¦3 ½¾¿�«"oÀÁ3 Â2�ÃÄ0�3 Å�Æ~
ÇG ÈÉ¼ÊË­ÌÍÎH¼"o>?@AÏ¥¦±§²³´µG ?9@<R����]>?
@AÐÀÁ0�3 ½§0�xÑ·ªY ·¼,·¬Ò{ÓÔG � ,-./0-1<234ÕN©z
{7>?@A7Ö 0�×Ø,ÙÚÛÜ7ÝÞh�ßàG ½á��0�×Ø7âãä
¾åæ3 çè�Sßé7mnG ê�ëj>?@ANr7�ÆB<{ì>?@ADE‘��
((57Nr�Æímnoî�Æ7 9CDE53 Èï ,-./0-1<23489:;<=7>?@AB
CDEF2 ((53 �ëj@ð;ñCò>?@ARmno7î0��ÆG

7<< <@ó

?:@<ôõ�ö÷ê�����ÙøBZ7ùú,ºùú��3 §�ûü¥¦ýH"þ
ÿ?2�7>?@A3 �! "ÿ?HÜ7ùú��7#�>?ã"G >?@A70�
5"$]%�~&7’(Ä3 >?@A7¾)¥¦*K ¡+�Ï�~Z7,tG

?9@<’(-.7&K3 6/0912s@3"�ÝÞ4mn��>?@A7��0�
×Ø�;T73 09�Mu"�ÝÞ7@ðh�ßàG ����]Z]0"o,©]Y
ª]]0"o�>?@AB2¥¦7o�3 5H�]¥¦B63 q ¡¢7>?@A£
�¤0¥¦3 ÐÀÁ0�3 Å�Æ~ZG §0�xÑÈ�·ªY ·¼,·¬Ò{ÓÔG

?(@<ê�ëj>?@ANr7�Æ3 {ì>?@ADE‘�� ((57Nr�Æímn
oî�Æ7 9CDE5G

+,-. #$%&%’%()%*+
6:8<F-0G<3<HB<IGJ1K< %<,B<4-L0G< M< 2D< ,JNGK.# -./#OP00# /J01LJQR1JP.# -./# QJPO-00# J.# GP1# /K0KL1# KNP0S01KO0D# 3GK#$LSPTPUJ01B#

:*E*B#C"A#7E"V7E*D
698#,PLJ-#4B#HKLL.01-/#’D#4P00#N-W0RTK0#-0#XPP/#XPL# 1GK#G-LYK01#-.1B#4K00PLD#3GK#$LSPTPUJ01B#:*C"B#C(A#+97V+9+D
6(8# $KT.-W# MB# H-LWKL# Z# 3B# I-LLK.# %# [D# %RLX-NK# /J01RLQ-.NK# PX# NLSW1PQJP1JN# 0PJT# NLR010A# .J1LPUK.-0K# -N1JYJ1SB# NGTPLPWGSTT#

>?@A 7�,89ÿ? :,;Z�<7=Õ

2C!D+P# # # # # # # #2CEP## # # # #2CED+P# # # # ##2CCP## # # # #2CCD+P# # # # # #2C*P## # # # #2C*D+P

F7!P

F7+D+P

F7+P

F77D+P

F7!P

F7+D+P

F7+P

F77D+P

2C!D+P## # # # # # #2CEP## # # # #2CED+P# # # # # #2CCP## # # # #2CCD+P# ## # #2C*P## # # ##2C*D+P

M +##hï09127�ö÷ê����>?@A��0�
\JUD#+##3GK#0W-1J-T#/J01LJQR1JP.#W-11KL.0#PX#QJPTPUJN-T#NLR01#
J.#]RLQ-.1R.UUR1#[K0KL1#Q-0K/#P.#LKOP1K#0K.0J.U# 1KNG.J^RK0

+C



!"! "#$%& ’()*’+,-./0123456

#$%&’%&"(%)"#*+$,$-*.++")’/,()(&0$%1"2,0)"3$0+"4’5674’*(80+69"!::;9"<="!><6
?;@7 A,0’)B(%%7 C7 D97 E(+F%7G67H’5’,&7 (+/(’I7 +0#*’%57 (%)7 JF%/067 D%=7 K,$L%7E7M7 N’)6O9"H’5’,&"K0$+$/.6" P’L"Q$,R="2#()’B0#"

S,’559"!:T;6"!UV>W!W6
?V@X M’5&" P" C6" 3&,F#&F,’" (%)" JF%#&0$%" $J" B0#,$-*.&0#" 5$0+" #,F5&5" 0%" L0+)+(%)" ’#$5.5&’B5" $J" (,0)" &$" 5’B0>(,0)" ,’/0$%56"

2)Y(%#’5" 0%"C#$+$/0#(+"4’5’(,#*9"!::Z9"WZ="!T:>WW[6
?U@"K’+%(-"\6"3F,J(#’")05&F,8(%#’56"C%Y0,$%B’%&(+"G$%0&$,0%/"(%)"255’55B’%&9"!::V9"[T="[:>VT6
?T@"](B’,$%"4"C6"H’5’,&"(+/(’6"\’&"S,$-F+50$%"^(8X_’#*%0#(+X4’-$,&9X!:UU9X[W=X!>;!6
?<@XK’+%(-X \9XE(,)%’,X \X 36X 3$0+XB0#,$5&,F#&F,’X 0%X 5$0+5X $JX &*’X]$+$,()$XS+(&’(F=X &*’X ,$+’X $JX &*’X #.(%$8(#&’,0FBXG0#,$#$+’F5X

Y(/0%(&F56XE,’(&XK(50%XP(&69X!::[9XV[=X;Z>;T6
?:@X3&$))(,&X^X29X3B0&*X2XH9XK$‘X_XM6X4(%/’XG(%(/’B’%&6XP’LXQ$,R=XG#E,(L>a0++9X!:;[6XV[W6
?!Z@X H(F8’%B0,’X 46X 3&’--’X Y’/’&(&0$%X $JX M(5*0%/&$%6X 2/,0#F+&F,(+X C‘-’,0B’%&X 3&(&0$%X _’#*%0#(+X KF++’&0%X P$6UW9X

M(5*0%/&$%X3&(&’Xb%0Y’,50&.9XSF++B(%9X!:TZ6X![!6
?!!@Xa0,$%(R(XG9XA$58’,/XGX29XM0%L(,)X2Xa6X3(/’8,F5*>/,(55X *(80&(&X &.-’5X$JX 5$F&*’,%X D)(*$6Xb%0Y’,50&.X$JX D)(*$XA$,’5&9X

M0+)+0J’X(%)X4(%/’XC‘-’,0B’%&X3&(&0$%XKF++’&0%XP$6[V9Xb%0Y’,50&.X$JX D)(*$9XG$5#$L9X!:<[6X;;6
?!W@XC+),0)/’XHX\9XE,’’%’X4X3XK6XG0#,$80$&0#X5$0+X#,F5&56X2F56X\6X3$0+X4’569X!::;9X[W=X[<:>;!V6
?![@X _$L%5*’%)X \X 49X \F5&0#’X ]X c6X 2%(+.505X $JX ).%(B0#5X $JX 2J,0#(%X Y’/’&(&0$%X F50%/X &*’X %$,B(+0d’)X )0JJ’,’%#’X Y’/’&(&0$%X

0%)’‘6X D%&6X\6X4’B6X3’%569X!:<U9X!W=X!WW;>!W;W6
?!;@X^0Xe0%,$%/9X \0(XQFRF09X ^$%/X^0fF%X ’&X (+6X 2)Y(%#’5X 0%XB0#,$80$&0#X 5$0+X #,F5&X ,’5’(,#*X (%)X 0&5X ’#$+$/0#(+X 50/%0J0#(%#’X 0%X

(,0)X(%)X 5’B0(,0)X ,’/0$%6X \$F,%(+X $JXH’5’,&X4’5’(,#*gX WZZ!9X W!N!O=X ;>!W6X ?7899X:;<9X=>? %6X@AB@AC
DEFG./012.HIJKLM@NOPQ6XRS,-9XWZZ!9XW!N!O=X;>!W6@

?!V@XQ(%/Xe0($*F09X h*(%/Xi’80%9X h*($XQF%j0’6XG0#,$80$&0#X 5$0+X #,F5&6X 2#&(X C#$+$/0#(X 30%0#(9X WZZ!9X W!N[O=X ;T;>;<Z6X ?TU
V9X"WX9XYZ[6X./EF016X.HI\9XWZZ!9XW!N[O=X;T;>;<Z6@

?!U@Xa(,-’,XiX_6X2X ,$+’X J$,X %$%Y(5#F+(,X -+(%&5X 0%XB(%(/’B’%&X $JX (,0)X (%)X 5’B0(,0)X ,(%/’+(%)6X D%=X _F’++’,X SX _9Xk’/’&(&0$%X
3#0’%#’X 2--+0#(&0$%5X J$,X 4(%/’+(%)X 2%(+.505X (%)X G(%(/’B’%&6X H$,),’#*&=X i+FL’,X 2#()’B0#X SF8+05*’,59X !:<<6X
![V>!U:6

?!T@X A,0’)B(%%X CX D9X c#(B-$>S(F5X 46X C%)$+0&*0#X 8+F’>/,’’%X (+/(’X 0%X &*’X ),.X Y(++’.=X -,0B(,.X -,$)F#’,5X 0%X &*’X 2%&(,#&0#X
)’5’,&X’#$5.5&’B6X3#0’%#’9X!:TU9X!:[=X!W;T>!W;:6

?!<@X _$L%5*’%)X \X 49X \F5&0#’X ]X c6X 2%(+.505X $JX ).%(B0#5X $JX 2J,0#(%X Y’/’&(&0$%X F50%/X &*’X %$,B(+0d’)X )0JJ’,’%#’X Y’/’&(&0$%X
0%)’‘6X D%&6X\6X4’B6X3’%569X!:<U9X!W=X!WW;>!W;W6

?!:@XK’+%(-X\9X^(%/’XcX^6XK0$+$/0#(+X3$0+X],F5&=X3&,F#&F,’9XAF%#&0$%9X(%)XG(%(/’B’%&6XK’,+0%=X3-,0%/’,>k’,+(/9XWZZ!6
?WZ@XC+),0)/’XHX\9XK,()5&$#RX4X26X_*’X’JJ’#&X $JX &0B’X50%#’X J0,’X$%X &*’X#$Y’,X(%)X #$B-$50&0$%X$JX#,.-&$/(B0#X 5$0+X #,F5&X$%X (X

’F#(+.-&X5*,F8+(%)X5$0+6X]F%%0%/*(B0(9X!::;9X[=XVW!>VWT6
?W!@X C+),0)/’X HX \9X A’,,05X \6X 4’#$Y’,.X $JX -$-F+(&0$%5X $JX &*’X 5$0+X +0#*’%X S5$,(X #,’%(&(X (J&’,X )05&F,8(%#’X 0%X (,0)X 3$F&*X

2F5&,(+0(6X_*’X4(%/’+(%)X\$F,%(+9X!:::9XW!=X!:;6
?WW@XC+),0)/’XHX \6X _,(B-+0%/X $JXB0#,$-*.&0#X #,F5&5X $%X #(+#(,’$F5X 5$0+5X (%)X 0&5X 0B-(#&X $%X ’,$50$%X F%)’,X ,(0%>0B-(#&’)X J+$L6X

](&’%(9X!::<9X[[=XWW!>W[:6
?W[@X2%)’,5$%XHX]9Xa(,-’,XiX _9X 4F5*J$,&*9X 3X 46X 4’#$Y’,.X $JX #,.-&$/(B0#X 5$0+X #,F5&X J,$BX /,(d0%/X 0%Xb&(*X )’5’,&56X \$F,%(+X

$JX4(%/’XG(%(/’B’%&9X!:<W9X[V=X!<Z>!<V6
?W;@X ](++05$%X \9X K,$&*’,5$%X \X H9X K$L%5X \X C6X _*’X ’JJ’#&5X $JX J0,’X $%X &*’X 8+(#R8F5*X N]$+’$/.%’X ,(B$50550B(OX #$BBF%0&.X $JX

5$F&*L’5&Xb&(*6X\$F,%(+X$JX4(%/’XG(%(/’B’%&9X!:<V9X[<=XV[V>V[<6
?WV@X \’JJ,0’5X HX ^9X i+$-(&’RX \X G6X CJJ’#&5X $JX /,(d0%/X $%X &*’X Y’/’&(&0$%X $JX &*’X 8+(#R8,F5*X (55$#0(&0$%6X \$F,%(+X $JX 4(%/’X

G(%(/’B’%&9X!:<T9X;Z=X[:Z>[:W6
?WU@X]$+’XHXP6X_,(B-+0%/X)05&F,8(%#’X (%)X ,’#$Y’,.X$JX #,.-&$/(B0#X 5$0+X #,F5&5X 0%XE,(%)X](%.$%XP(&0$%(+X S(,R6XE,’(&XK(50%X

P(&F,(+05&9X!::Z9XVZ=X[W!>[WV6
?WT@XK’+%(-X\6XG’(5F,0%/X,’5&$,(&0$%X 5F##’55=X(X +’55$%XJ,$BXS(&&$%l5" &(%R"&,(#R56"C#$+$/0#(+"KF++’&0%9"!::<="T:="[[6
?W<@"K’+%(-"\6"_*’"L$,+)"(&".$F,"J’’&6"A,$%&0’,5" 0%"C#$+$/."(%)"&*’"C%Y0,$%B’%&9"WZZ[9"!mVn=X!<!>!<:6
?W:@X E,(’&dX 4X H9X E’%&+’X GX 46X _*’X ,’+(&0$%5*0-X 8’&L’’%X ,’J+’#&(%#’X 0%X &*’X ^(%)5(&X L(Y’8(%)5X (%)X &*’X #$B-$50&0$%X $JX (%X

2F5&,(+0(%X5’B0>(,0)X5*,F8X,(%/’+(%)6XS*$&$/,(BB’&,0#XC%/0%’’,0%/X(%)X4’B$&’X3’%50%/9X!:<W9X;<=X!TW!>!T[Z6
?[Z@X 2/’,X ]X G9X G0+&$%X PX G6X 3-’#&,(+X ,’J+’#&(%#’X $JX +0#*’%5X (%)X &*’0,X ’JJ’#&5X $%X &*’X ,’J+’#&(%#’X $JX ,$#RX 5F85&,(&’56X

E’$-*.50#59X!:<T9XVW=X<:<>:ZU6
?[!@X \(#$88’,/’,X SX26X4’J+’#&(%#’X #*(,(#&’,05&0#5X (%)X 5F,J(#’X -,$#’55’5X 0%X 5&(80+0d’)X )F%’X ’%Y0,$%B’%&56X 4’B$&’X 3’%50%/X $JX

C%Y0,$%B’%&9X!:<:9XW<=XW<T>W:V6
?[W@X coP’0++" 2" ^6" 4’J+’#&(%#’" 5-’#&,(" $J" B0#,$-*.&0#" 5$0+" #,F5&5" 0%" 5’B0(,0)" 2F5&,(+0(6" D%&’,%(&0$%(+" \$F,%(+" $J" 4’B$&’"

3’%50%/9"!::;9"!V="UTV>U<!6

V:



!"#!" # $ %

$%%&#’())*+#,#-.#-*)/(+#,# 0.#’(123# 45# 623# *+7)83+13# (7#93:/23;*+<# :+=# )*123+# 1(>3;# (+# /23# ;37)31/:+13# ?@31/;:# (7# <;:+*/*1#
;(1A?5#’3B(/3#C3+?*+<#(7#,+>*;(+B3+/.#DEEF.#G"H#DEFIDEE5

$%F&# J:;+*3)*# K.# 6?(:;# L5# C:/3))*/3# ?@31/;:)# ;37)31/:+13# (7# M*(<3+*1# 1;8?/# =3>3)(@3=# (+# =3?3;/# =8+3# ?:+=# :)(+<# /23#
N?;:3)I,<O@/#M(;=3;5#N+/3;+:/*(+:)#0(8;+:)#(7#’3B(/3#C3+?*+<.#DEEG.#D!H#%!EI%PF5

$%G&# 6?(:;#L.#J:;+*3)*# K5#Q2:/# =3/3;B*+3?# /23# ?@31/;:)# ;37)31/:+13# (7# /23# R3<3>IC*+:*# ?:+=# =8+3?5# N+/3;+:/*(+:)# 0(8;+:)# (7#
’3B(/3#C3+?*+<.#DEE!.#DPH#GD%IGSG5

$%!&# J:;+*3)*# K.# C2:12:A# -.# 6?(:;# L5# 623# 37731/# (7# B*1;(@2O/3?# (+# /23# ?@31/;:)# ;37)31/:+13# (7# >3<3/:/*(+# *+# ?3B*:;*=#
;3<*(+?5#’3B(/3#C3+?*+<#(7#,+>*;(+B3+/.#DEE!.#GPH#TTIE!5

$%P&# J:;+*3)*# J.# C:;:7*?# U5# ’37)31/:+13# ?@31/;(B3/;O# (7# 1O:+(M:1/3;*:# 9*/2*+# ?(*)# 1;8?/?H# :# =*:<+(?/*1# /(()5# N+/3;+:/*(+:)#
0(8;+:)#(7#’3B(/3#C3+?*+<.#DEE!.#TH#D!"EID!DG5

$%T&#4*+A3;#’#6.#J:;+*3)*#K5#V2:;:1/3;*?/*1# ?@31/;:)# ;37)31/:+13# (7# :# ?3B*I:;*=# 3+>*;(+B3+/5# N+/3;+:/*(+:)# 0(8;+:)# (7#’3B(/3#
C3+?*+<.#DEEG.#D!H#D%FDID%!%5

$%E&#J:;+*3)*#K5#W3>3)(@B3+/# :+=# *B@)3B3+/:/*(+# (7# ?@31/;:)# 1;8?/# *+=3X# (>3;# =8+3# ?:+=?5# N+/3;+:/*(+:)# 0(8;+:)# (7# ’3B(/3#
C3+?*+<.#DEEP.#DTH#DS"PIDSS"5

$F"&#V23+# 0.# Y2:+<#Z#-.#6:B8;:#-# 3/# :)5#K# +39# *+=3X# 7(;#B:@@*+<# )*123+I=(B*+:/3=# M*()(<*1:)# ?(*)# 1;8?/# *+# =3?3;/# :;3:5#
’3B(/3#C3+?*+<#(7#,+>*;(+B3+/.#S""%.# *+#;3>*?*(+5

$FD&# Y2:+<# [*O8+.# V23+# V2:+<=85# \+# /23# <3+3;:)# 12:;:1/3;*?/*1?# (7# @):+/# =*>3;?*/O# (7# ]8;M:+/8+<<8/# ?:+=O# =3?3;/5# K1/:#
,1()(<*1:#C*+*1:.#S""S.#SS^DD_H#DES%IDE%S5# $&’(.#)*+5#,-./0-123456789:;1<5#=>$
%.#S""S.#SS^DD_H#DES%IDE%S5&

$FS&#L8:+<#V.#QO)*3#‘.#Z:+<#[#3/#:)5#W3;*>:/*(+#(7#:# /:??3)3=#1:@# /;:+?7(;B:/*(+#M:?3=#(+#[:+=?:/#P#:/I?:/3))*/3# ;37)31/:+135#
aC]C#,’\C#W:/:#V3+/;3.#S"""5#N+/3;+3/#?(8;13H#2//@Hbb):+=1(>3;58?<?5<(>b@=7b/:??3)3=5@=75

$F%&#Y2:+<#Z8:+B*+<.#V:(#6(+<.#4:+#‘(;(+<5#K# ?/8=O#(+#M;O(@2O/3#:??(1*:/3=#9*/2# 7(;B:/*(+#(7# ?(*)# 1;8?/# *+# ?(8/2# 7;*+<3#
(7#]8;M:+/8+<<8/#W3?3;/# *+#c*+d*+<5#K1/:#‘(/5#‘(;3:)I\11*=3+/:)*?#C*+*1:.#S""S.#SS^D_H#DTIS%5# $&?@.#AB.#CDE5#
FG-./0-123HIJKLMNOP459QR5#ST45$U.#S""S.#SS^D_H#DTIS%5&

!"# $%&’(%)*’%+, -.’’#(,& +/ 0%+1+2%341 5+%1 6(*&’
%, 7*(89,’*,22*’ $:&:(’

YLKR]#Z8:+B*+<D.# #VL,R#0*+S.# #QKR]#c83e*+D.
4KR#L8*X*:D.# #]a#Y2*28*S.# #4KR#‘(;(+<D

^D5#!"#$"%#& ’#()")*)+ ,- ./,0,&1 %#2 3+,&4%561.#789.#:4*;<" T%""DD.#76"#%f##S5#=+1 >%?@ ,- A#B"4,#;+#)%0 76%#&+ %#2
C%)*4%0 D"(%()+4.#E+"$"#& C,4;%0 :#"B+4(")1.#F"#"()41 ,- A2*/%)",# ,- 76"#%.#E+"$"#& D""TPG.#76"#%_

;8&’(.<’= 623# M*()(<*1:)# ?(*)# 1;8?/.# 3?@31*:))O# )*123+# 1;8?/.# 9:?# =3>3)(@3=# 93))# *+#
]8;M:+/8+<<8/# W3?3;/.# /23# ):;<3?/# 7*X3=# :+=# ?3B*I7*X3=# ?:+=O# =3?3;/# *+# V2*+:5# 6(<3/23;# 9*/2#
>:?18):;# @):+/.# M*()(<*1:)# ?(*)# 1;8?/# M31(B3?# :+# *B@(;/:+/# 7:1/(;?# ;3):/*+<# /(# ?:+=O# ?8;7:13#
7*X:/*(+5# N+# /2*?# ?/8=O.# /23# ;37)31/:+13# (7# )*123+I=(B*+:/3=# M*()(<*1:)# ?(*)# 1;8?/# 9:?# B3:?8;3=#
:+=# 8?3=# /(# =3>3)(@# :# +39# *+=3X# 7(;# =3/31/*+<# :+=# B:@@*+<# /23# 1;8?/# =*?/;*M8/*(+5# Q3#
3X:B*+3=# /23# 73:?*M*)*/O# (7# /23# *+=3X# 7(;# [:+=?:/# ,6-# ?3+?(;# MO# 8?*+<# ;:=*:/*>3# /;:+?73;#
B(=3)# ^!C_# /(# ?*B8):/3# =*773;3+/# 1(>3;:<3# (7# /23# 1;8?/# 8+=3;# =*773;3+/# :/B(?@23;*1# 1(+=*/*(+?5#
623+.#93#:@@)*3=# /23#+39#*+=3X# /(#[:+=?:/#,6-#=:/:#(7# /23#]8;M:+/8+<<8/#=3?3;/# /(#B:@# /23#
?@:/*:)# =*?/;*M8/*(+# @://3;+?# (7# M*()(<*1:)# ?(*)# 1;8?/# *+# ]8;M:+/8+<<8/# W3?3;/5# 623# ;3?8)/?.#
1(BM*+3=#9*/2#7*3)=# *+>3?/*<:/*(+?.#?2(93=#/2:/# /23#M*()(<*1:)#?(*)#1;8?/#9:?#B:*+)O#=*?/;*M8/3=#
*+# ?(8/23;+# @:;/# (7# /2*?# =3?3;/.# M8/# M31:B3# <;:=8:))O# ?@:;?3# /(9:;=# +(;/23;+.# 93?/3;+# :+=#
3:?/3;+# @:;/?# (7# /2*?# =3?3;/5# 623# 1(>3;:<3# (7# M*()(<*1:)# ?(*)# 1;8?/# 9:?# 3?/*B:/3=# 8@# /(# ST5Pg5#
623# ?@31*3?#1(B@(?*/*(+#(7# M*()(<*1:)# ?(*)# 1;8?/#>:;*3?# :11(;=*+<# /(#=*773;3+/# @(?*/*(+?# (7# ?:+=#
=8+3?#:+=#=*773;3+/#=3>3)(@B3+/:)#?/:<3?#(7#M*()(<*1:)#1;8?/5
>:? @+(A&= M*()(<*1:)#?(*)#1;8?/f# ;3B(/3#?3+?*+<f#]8;M:+/8+<<8/#W3?3;/f#c*+d*:+<

!"


