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Atmospheric winds in the clouds of Venus

Lower cloud
winds

Weak polar winds

Day-side

Upper cloud z
-~ winds stronger at
Equatorial latitudes
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3/9,-S,22/% 2,+-12.77,<N;% 0:A%
[+4.1,32.@% +-.>/-19% [>:712/345=% %
+/3479:A45% 27% Q,<:;% .2L/-<7";% /%
I:/>7:52/B% ?7-4.2,% 93,@% <73S47>2M@%
4AN->N:,242M@% +/4/?/9 % P7</B% 9M3/?/B%
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27S,B% 27:774.2,% 1-.89M17B2/% <733.92M@% 89,80=% 2/4M
</INA%0/34.1745%07R, % +/:N4I-7%314, 2% <733%27S,1% AT %
W0272/% 0/% 2,0792,1/% 9-,<,2.% 89,80M% <733/B% 39MS,% &1%
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U-T2N A 2> 472 A=96PVGY0. S GI-ANIT: A %% 0/81:79:A <7TA% .33:,0/974,A<% .8% ?727032/\/% H7N12/6

& 33:,00974,532/1I%  734-IL.8.1,320%  A24-T%  +-%
f2-7:532/<% N2.9,-3.4,4% 9% K9>2%
%' (% %) {x%| % % D D %

%  } % %~{ D%6%]|c ~C=%3N<, 7%
JAM32745% % X989,3.45X% 37<N:%6 <733.92N:% .8%
93,@%2M2,%.89,342M@%89,802M@%-+7- %%
FM+N322.2.% f/2-7:532/1% N2.9,-3.4,47%
W:.95% V2% * ' % D C=% €5%
K78/:%* %| C%.%g20-V6H.?/:A%V,2,%
* 6ID % | {C%  9<,34% 3%
+-1L,33/- 7<% Y24/2. % fILL4I<%* %
t%+ %) (( C% % H.?/:5% P,246hN.%*JD % 6
i C% 3N<,.% +/:N1.45% <733N% ?-N+2,BS,B%
89,80M% 4.+7% F/:5.7% 6% p7B,=% 9@/0AO,B% 9%
2,/>M17B2/% <733.92N:% 09/B2N:% 3.34,<N %
Q9,80MY%F/:5L7%6%p7B,%/4:. 17;43A%9M3/2/B%
39,4.</345:=% 4.<+-TAN-/B% %
@7-724,2M<.% 3+.24-T<.=% 12.% /47-MAM% 9%
&#% ION% L-72°N832.<% N1,2M<% V%
FI:5LI<% % € % p7B, %{7337%-,2/-03<,27% 9%

% -78% +-,9M3.:7% <733N% 27S,1/% P/:277%
*4 % 879,0/</% +-/0/-,9% +3.@/:/1.1,32.%
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W7-7?4,-% VA% .8:N1,2.A% 477?R,% N?78M97,4% 27% 9,-/B42%
09/B2/B% 3.34,<M % T33:,0/972.,% +/?78M97,4=% 14/% .8%N@%
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1-,89M17B2/% -,0?/% ,0,% .% +/4/<N=% 14/% /2.% /1,25% >M2A-
3R.17;4% 87+73M% 39/,1/% AO0,-2/l/% A4/+:.97=% +/3:% 1,1/%
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+@/0%+/%+/9,-@2/34.%K-732/B%+:72,4M=%+.S,4%1$|%J %%
Q7% 27<,1,22MB% 3-/?% 37</@/02MB% 7++7-74% 0/:R,2%
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3-792,2.A% +/+,-,12.?% ?-74,-7% Y20,9/-% +-9MS7,4% %
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WO027?2/%87?:.2.9S,,%7?/:,3/%27%"  %2,%+/89/:A,4%7+7-74N%
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>:.82,"7=%N%- %2,4%+-1>:,<%3%+,-,09.R,2.,< =%@/4A=%
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[>I-N0/972.,% 27% /->.47:52MB% 4,:,3?/+% Xw7>>:X%*q C%
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XW1,9.02/=% 14/% % /?4A>-A% NR,% 2,% 34/.4% 27% +/DIAX %0
87A9.:% +-,03479.4,,5% J % sSR/2% \N-1% F% <.2N9S.,%
IM@/02M,%.2R,2,-M%J ~ %/>27-NR.:.%2,+/:70?.%9%-7>/4 %
4,:,3?2/+7 % IMS:7% .8% 34-/A% 7++7-7T4AN-7=% [>-7>74M9795%
8/>-TR,2.A% +,-0% .@% /4+-79?/B% 27% Q,<;;% F% J %
-,S..% 32717:7% :.79.0.-/9745% VANY% 2,.3+-792/345=% 7% R.,%
+/4/<%87+N3?745%9%7?/3</3% %%
G/3:.% % :,4% -7>/4M=% 7% /3/>,22/% +/3:% 2,3?/:5?.@%
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+:72.-/97:3A% 27% <7B% &% 1/07=% 2/% +/8R,% 2,3?/:5?/%8%
+,-,2/3.:3A %%
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347>...877.122/,% [>/-NO/972.,=% 734-/2794M% +/1.2A4%
3+,24-/1-7L %\,8%-,</247%XW7>>:X%+-.0,4%9%2,1/02/356%NR,%
9% "6 % 1% G/3:,% % 1/07% ?/3<.1,3?.B% 4,:,3?/ +%
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/+-,0,:,22MB% 9M9/0 % ~ % % 3/34/.4=% 9% /32/92/<=% .8%
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?-74,-M% VANI% -,1.127% .<,;4% 0.7<,4-% /?/:/% % ?<C % Y 4/%

%%%%%% %% f.<73% 6% 3,05</B% .8% .89,342M@% 3-AN426?/9% FHAM,:5349N,4% /% 4/<=% 14/% >/:,,% ?-N+2M,% ?-74,-M%DBi4

<,,4% 0.7<,4-% !" % ?2<=% 278972% 9% 1,345% 4.4727% f.<¥87=
N>.4/1/% z,-?N:,3/<% P+N42.?2% >M:% /4?-M:% .89,342M<%
721:.B3?.<% 734-/2/</<% a.:.5A</<% z,-S,:,<% 9% #&"%I/ON %
%9%%%%%%% \:5S7A% 7+,-4N-7% </,1/% 6LN4/9/1/% 4798?#%
3,24A>-A% #&"% 1/07% +/</1:7% <2,% /4?-M45% 3,05</B% 321R%
P74N-27=% 4/107% -73+/'/R,22MB% 9% 39/,B% 27.>/:5S,B%
87+702/B% V:/217"..=% 6% +.37:% z,-S,:5% H78972.,% V4/Wb
3+N42.27% >M:/% +-,0:/R,2/% 3M2/<% a..5A<7% z,-S,:A%
SR/2/<%9% & #%I/0N %F3,%-722.,%3+N42.?.%P74N-279%2N%
.<,27<.%4.472/9=%+/4/<N%14/%37<%P74N-2%*W-/2/3%<88B%
<.LL:N..C% A9:A:3A% +-,09/0.4,:,<% 4.472/9 %
%%%%%% %% u.8.1,3?.,% @7-774,-.34.?. % T8/>-7TR,2.A%%<3%
OM3/?.<% -78-S,2.<=% +/:N1,22M,% <,R+:72,42/B%
34727.,B% %oK733.2.5=% +/?78M97;4% <2/R,349/% ?-74,-19%
-78:.12/1/%-78<,-7=%37<M,% :N>/?.,% .8% ?/4/-M@% 0/3417;4%
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[>-78/972.B=% ?7?% %D S% *+-/[+734=% 4-,0.2MC %
WLA7:52M,% 278972.,% +-.39/2M% "% ?-74,-7<% .% #%
4-,0.27< %F3,%7?-74,-M=%"?-/<,%37</1/%?-N+2/1/=%2782ZM%+/%
+-/.89,0,2.;% %oK/-/:5% g-4N-% .% -M"7-.% ?-NI./I/% 34/:7S =%
?/41-1.% 27+.37:% % F %
%%%% %% %% f.<73% .% ?/:5"7% P74N-27 %f.<73% A9V 4BAIH4, <%
71,24/1<% 9% 3.34,<,% P74N-27=% ?/4/-MB% +/00,-R.97,4%
3NO,349/972.,%0,:,2.A%K733.2.%6%+-/<,RN4/?%<,RON%OBA%
37<M<.%A-27<.%7?/:5"7<.%P74N-27%6% ?/:5"<%%.gS% . %206
%FS % 1734/ M% 92N4-,22,1/% ?-7A% 0,:,2.A% 09.17;43A% 3%
-,812723/<% % /42/3.4,:52/% f.<737 % [2.% +-/@/0A4% 39 ;%
/->.4N% 909/,% >M34-,,=% 1,<% f.<73 % H,?/4/-M,% O0-NI.,%
13/>,22/34.% 34-/,2.A% ?/:"% P74N-27% 47?% R,% +/-/R0,2M%
9:.A2.,<% f.<737=% 47?2=% +-/<,RN4/?% <,RON% ?/:5"/<% %.P.$8%6
21:5M<% %oFS% 27@/0.43A% 9% -,8/2723,% ! % 3% 09.R,2.,<%
£.<737 % p,8/2723%# % >M:% />27-NR,2% 3% ?/:5"/<% %o0S:8%01

14:.92M@% 3.:=% 0,B349N;0.@% 27% f.<73=% /2% 2,% A9:A,43AY2N4-,22.B% ?-7B% -73+/:/R,2% +->:..8.4,,52/% 9% % ? <%
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<,25SN;% +-.<,-2/% 27% % E %
%%%%%% %% H/% 27.>/:,,% 87<,174,:527A% [3/>,22/345%94.€%3
?/:/1337:52MB% NO7-2MB% ?-74,-% 0.7<,4-I<% 1% 7?7<=%
2789722MB% 9% 1,345% +,-9//4?-M974,:A% 3+N42.27% a 2,85 %
P4,2M% ?-74,-7% .<,;4% 9M3/4AN% /?/:/% % ?<=% ,1/% I:N>.27%
0/34.17,4% %?<=%7%+.?.=%-73+/:/R,22M,%27% ,1/% 05860
9M3/4N% 0/% % ?< % f,4,/-.42MB% NO7-=% />-78/979S.B% V4/4
?-74,-=%>M:% 47?/B% 3.:M=% 14/% ,097% 2,% -78-NS.:% 2H22%
L-71<,24M % H7% +-/4.9/+/:/IR2/B% 34/-12,% f.<737% ,345%
4-,0.2M=% ?/4/-M,% </IN4% >M45% 3:,0349.,<% .<,22/% V4/W
NO7-7 % _3:.% >M% ?-74,-% +/0/>2/1/% <73S47>7% .<,:3A% 27%
Q,<,=%4/% /2% >M:% >M% % ?<% 9% 0.7<,4-,=% 14/% +-, U7
S.-.2N% K7270M %
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+/1:,4,9S.B% 27% -7334/A2.% ! % 7<% /4% 3+N42.27 %
P+N34A% 097% 3% +/:/9.2/B% <,3A"7% f.<73% 3L/4/1-7L.-/97: %
%oF/AOR,-6 S=% 1% 2/A>-A% "& % 1/07% +-/:,4,9S.B% 93,1/%0%

&& Y% 7<% /4% 3+N42.27=% +/:N1.9% 32.<?.=% 27% ?/4/-M@%
+-,2-732/%  9.02%  117243?B%  ?-74,-%  z,-S,5%
gfP% %K 733.2.5% 2,3?/:5?/% -78% LIA/-TL.-197:% f.<73% 3%
N<,-,22M@% -7334/A2.B=% 37</,% >:.8?/,% 3>:.R,2.,% 6% 27%
4AM3A1.%7<%6%3/34/A:/35% %79IN347%  %I/07 %
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727:1.112N;% I-N++N% 39,-@1.1724/9% 9/?-NI% -733,A22/l/%
3?/+:,2.A%Jo|% ! %*9%P?/-+./12,C %%

T% 9/4% .<,22/% V4.% 09,% I-N++M% >M:.% +-.9,0,2M% F % g %
g<>7-"N<A2/<% 9% "#% 1% ?7?% +-<-M% -78-R,22M@%
I-N++.-/9/?% I/-A1.@% *3+,?4-7:52M@% ?:733/9% W% .% FE34%89
0:A% ?/4-M@% /2% +-,0:/R..% 278972.% %089,802M,%
733/7.71..8 % F%\;-7?7232/B% [>3,-974/-..% >M:/% 27B0,2 /%
.@% <2/l %H/%0,:/%>M:/=%?/2,12/=%2,% 9% 2/9/<% 27892 A%
.89,342M@% NR,% I-N++.-/9/? % F % g % g<>7-"N<A2% /*,2 @80
+:/42/345% % +-.S,:% ?% 9M9/ON=% 14/% /27% 2,0/3474/127%60
0.27<.1,3?/B% N34/B1.9/34.% *|-79.47"./122/B% 39A8722/3 4.C%
I-N++.-/9?.=% +/09,-R,22/B% 0,B349.;% +-...92M@% 3.:%
Z7:7?4.2.=%<7337%?/4/-/B%9%/32/92/<%3/3-,0/4/1,27%>R,%
?%,,%",24-N % Y47%?/2",24-T". A% <733M% +-.9/0.4% ?%4<14/%
9-70,2.,.%z7:7?4.2.%A9:A,43A%0.LL,-,2".7:52M<=%NI:/9  7A%
% 3?/-/345% 879.3.4% /4% -7334/A2.A% 0/% "24-7% H.%
\.0,:5<72=% 2.% P4-N9,% 2,% /497R...35% 3?78745=% 14/%
73377 % 2,0/:1/19,12M=% @/4A% 9% -N?7@% N% g<>7-"N¥%A27
>M:.% +,-9/2717:52/% :.S5% .@% 0722M, % W2% 27S,:=% 14/% 87
3-1?% +/-A0?7% 0,3A4.%<.::./2/9% 733/*.7"..% 0/:R2M% >M: .%
>M% -73+73453A% T8% 0.27<.1,3?/B% 2,N34/B1.9/34.%
7331N7"B% % 37<//% .@% 3NO,349/972.A% 3:,0/97:7%
</:/10/345% .@% 89,80% .% 9M4,?7;0.,% .8% V4.@% 3//>-7R,2B
IN2?2.% 9/8-7347% 733/N.7".B% +-.9:,?:.% +/V4/<N% >/:5S/ %
92.<72., %%

s,:/% 9% 4/<=% 14/% 9M9/0% /% </:/0/34.% 1/-A1.@% <733.92M@
89,80%NR,%3:,0/97:%.8%3/80722/B% 9%4-.0"74M,% /0N %o
.%0-NI.<.%4,/-..%4,-</A0,-2M@% .34/12.?/9%V2,-1..%89 ,80,%
+/0?-,+:,2.,% V4/B% 4,/-..% 2,879.3.<M<.% 3//>-7TR,2.A<. =%
132/9722M<.% 27% 27>:,074,:52M@% 0722M@=% >M:/% /1,25%
97R2/ % K7?% NR,%1/9/-.:/135=% g<>7-"N<A2% ,0,% 9% 6NO¥%06
347:9%.89,34,2%+./2,-2M<.%-7>/47<.%+/%0.27<.?,%89,80 2M@%
37/+:,2.B=% 6% 7% .8% 2.@% 3:,0/97:1=% 14/% [>M12/,% 32/%%,
3/@-72A,43A%<.::.7-0M%:,4 %%

WO027?/=% 27% 9M9/0,% /% 0.27<.1,3?/B% 2,N34/B1.9/34.%
733/N7".B%F g g<>7-"N<A2%2,%/3472/9.:3A %G/%,1/%/",2?,=%
87% 3-/7% +-A0?7% "% :,4% 733/".7".% 0/:R2M% 87<,42M<%
[>-78/<%-734A2N453A%+7-7::,:52/%I7:7?4.1,3?/B%+:/3? /34.=%
10272/% .<,9S.,3A%4/107%27>:,074,:52M,%0722M,%V4/1/% 2,%
+/?78M97:. % W43;,07% F % g% g<>7-"N<A2% 87?:;1..=% 14/%
89,80M%733/~.7".B%NR,%+-.%-/R0,2..%+/:N1.:.%37?/-134 5%2,%
<2,% % ?<3% *271,% 9:.A2.% O.LL,-,2"7:52/34.%
17:7?4.1,3?/% 9-70,2.A% *4% ,% +-..92M@% 3.:% ",24-Ph
z7:7?4.?.C% 3?787:/135% >M% 27% L/-<,% 733/*.7".BC=% 228/%
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[>-78/972.A% 89,80% .% |7:7?4.7=%-789.979SN;3A% 0.-,?4/<%
\;-7?723?/B%/>3,-974/-..% 7?70 %F g g<>7-"N<A2/<%*" &6

" C% 6% /027?/% 9% ,1/% -7>/147@% 3<,:M,% .0,.% 3/1,47:.963%
LN207<,247:52M<.% 0/34.R,2.A<.=% 2793,107% /3479S.<.3A %
9% .34/-..% 27N?. % Y4/% /42/3.43A% +-,R0,% 93,1/% ?% /3236
0.27<.2.% 89,802M@% 3?/+:,2.B=% 87:/R,22M<.%
g<>7-"N<A2/<%,0,%9% "1&%I %H,%<,2,,%97R,2=%+/9.0.<IN=%
-78-7>/4722MB%  g<>7-"N<A2/<% 9% 4% R,% 1/OM%
<74,<74.1,3?.B% <,4/0% 9/33472/9:,2.A% 4-,@<,-2//%
-73+-,0,:,2.A% .8% /02/<,-2/1/% 6% /2% +-,02782717:3A% 0: A%
7,:,B%89,802/B% ?.2,<74.?.=% 2/% 47% R,% .0,A% *.% 9% 623;%
I/OM% 3/% 33M:?7<.% 27% +,-9//4?-M974,;:AC% S.-[?/%
.3+/:58N,43A%9%0-NI.@%/>:734A@=%27+-.<,-%9%4/</1- Pa%
FMO,:,2.,% 89,802M@% 733/*.7".B% ?7?% </.I0M@% 89,802M@%
I-N++.-/9/?=%>/:,,%-78-,R,22M@% 1,<%/>M12M,% 3?/+:,2. A%6%
47?R,% 873:NI7% +-,R0,% 93,1/% F g g<>7-"N<A27 % T<,22/%%
VaNI% Y% 2717:/35% 9% "&% 1% -789.4..% %o\,-7?723?/B%
2127, +1..5%89,80//>-78/972.A %%

_0,% .% "#% | % wv,+:.% +-.S,:% ?% 9M9I/ON=% 14/% 89,8020/,
3?/+:,2.A% 9% -A0,% 3:N17,9% A9:A;43A% ?/2",24-.-19722M<.%
1734A<.%>/:55.@%3.34,< % K% 47?/<N%R,%877?:;1,2.;%+-%6

% F\.0,:<72=% /[+N>:.?/979S.B% 9% "!% |% -,8N:5474M%
.33:,0/972.A% 89,80639,-@1.1724/9% 9% />:734.% 09/B2/ll %
3?/+:,2.A% %.%*%G,-3,A %u.8.1,3?7A%. @%39A85%3/9232p6
2,3/<2,227=% 2/% -78<,-M% 93,B% I-N++.-/9?.% 3/3479:A:.%
+-.<,-21% % +?%*N%-733,A22M@% 3?/+:,2.B%/2.%/1,25%2/%
+-,93@/0A4% % +?C% F\0,<72% 87?:;1..=% 14/% V4.%
39,-@1.1724M% 2,% </1:.% >M45% 9IM@/0"7<.% .8% 09/B2/1/%
3?/+:,2.A=% ?7R0/,% .8% ?/4/-M@% 3+/3/>2/% NO,-R745% 38%
1:,2/9=% .% 14/% +-1>:,<7% 0.27<.?.% 89,802M@% />:7?/9% ,P6
07:,27% /4% -,S,2.A% W P4-N9,% .33:,0/97:% 9% " % |%

87<,42MC % g% +/3?/:5?N% ?/20,237".A% 0.LLN82/1/% 9,0,3%7%
</IR,4% 0745% 4/:5?/% N34/B1.9N;% 89,802N;% 3.34,<N=%
g<>7-"N<A2% >M:% 9M2NRO,2% +-,0+/:/R.45=% 14/% 89,80M%
[>-78N;43A% 93:,0349.,% 98-M92/l/% -73+707% ?/<+7?42M@%
<733.92M@%2,27>:;07,<M@%4,: %PNO,349/972.,%V4.@% 64
.%347:1%/32/92M<%+/34N:74/<%\;-7?723?/B%?/2" +".. %%

Y4/% +-0+:/R,2.% 9:1,4% % L.8.1,32.% % 1.34/%
1.1,3?.,% +-1>:,<M=% 14/% +/>N0.:/% <2/1.@% 734-/2/</]9 %
9M34N+.45% +-14.9% 2,1/ % W2% +-/4.9/-,1.4% 27>:,07,</B%
-,8?2/B% ?/27,24-7"..% </:IOM@% 89,80% ?% +:/3?/34.% 0.379%
17:7?24.2% "% 178/9M,% /[>:7?7=% +/-/R07;0.,% 89,80M=%
?12,24-.-N;43A% 9% V4/B% +:/13?134.=% 7% N%
>,334/:22/9.4,:52/B%3.34,<M%+:/42M@%4,:%2,4%L.8.1,3 ?.@%
+-.1.2%7?/2",24-.-197453A% 9% +:/3?/34.%9-70,2.A% 3.34, <M %
W>% V4/<% ,<N% 1/9/-...% 2,?2/4/-M,% [/4,1,349,22M,% %
87-N>,R2M,% 734-/2/<M=% 2/% g<>7-"N<A2=% 3/I:7S7A35=%14
<,@72.8<=% ?/4/-MB% </1% >M% +-.9,34.% ?% ?/2"24-7"..%
+:/42M@% *+-/4/89,802M@C% 4,:% 9% 17:7?4.1,3?/B% +:/3798
2,.89,34,2=%/4%.0,.%564,:%2,%/4?78M97:3A %]7?/B% I28B<%
47?% 2.?2/107% .% 2,% >M:% 27B0,2=% 14/% .% 2,N0.9.4,:52%% %
+-14.9/-,1.:% >M% 0792/% N3472/9:,22M<% 87?/27<% 2,>,32/ B%
<,@72.?2.-%%

h7N-,74% P47:.23?/B% +-,<..% F g g<>7-"N<A2% /027?/% >M:%
+/00,-R72%>/:5S.2349/<%/4,1,349,22M@%734-/2/</9=%T7%0:A%
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,0,%+-,034/.4%/47?-M45 %s:A%VA4//%+-.@/0.43A%87:,8 B%+/0%
8,<:;,% 6% +M47;43A% .8<,-.45% 1/0.12M,% 97-.7"..% 9% 1734,%
2,2/4I-M@% AO0,-2M@%  +-,9-70,2.B=% 34.<N..-/9722M@%
34/:?2/9,2.,<%3%,b)I=%+-.@/0A0.<.%.8% :N>.2%27:7?4. ?. %
F-70,2.,%Q,<:.9%9/?-N1%P/:2"7%</0N:.-N,4% 1734/4AN%27S .@%

6%

17:724. 324 135=%

87071.% 32/97% [?787:/135% 2,9,-2M< % T% 93+% R,% 3<,.7A=%
34.<N:.-N;O7A% [.+/4,87% "% ,0% 2,% :R,27N?7% W27%
+-,9-707,43A% 9% V:<,24% :R,27N?.=% ?/107% 27% 2,B%
27347.97,4% 9/+-,2.% <2/R,349N% 2,879.3.<M@%
+/049,-R0,2.B% O-NI/B% 4/1?.% 8-2.A% g<>7-"N<A2%

27347.97:%3:.S?/<% 0/:1/ % T% 93% R,% /2% >M:% -/<724.?/% 9%
27N?,%6%2,%>,3+/19,22M<%L72478+-/<%.%2,%:R,N12¥x %

.@% 3+,?24-7T@=%G-.-/07% .2/107% +/0SN1.97,4% 270% 98M3?N;0.<.% .34.2N %

F g g<>7-"N<A2% >M:% 31734:.9=% ?/107% 9% # 6M@% |/07@% >M
[>27-NR,2/%09.R,2.,%I1787%.8%A0-7%I7:7?4.?.%%

%

ot
CHI$S>*>$V Z X? 3 $/)* & &$;-$ ’
%

% % *Jo|% &C% 90/:5% 3+.-7:52M@% -N?79/9% 6% /027?/%
+/802,,%9MA32../35=%14/%V4.%72/<7:52M,%-N?797% ANBAY
27% 37</<% 0,:,% OR,47<.=% .34,77;0.<.% .8% AO0-7% I7:7?4.P%
+/0%2,>/:5S.<% NI:/<%*7% \V4/%-,0?/345C% ?% ,,% +:/3?/342% %
% ,345% .% 2/-<7:52M,% -N?797% "% .%178% /4?:/2A,43A¥49%
2.@%/4% ?-N1/9/1/%9-70,2.A% 3/93,<% 2,<2/1/=% 6% ?7 1% 98 32 %
O0-NI.@%3+.-7:52M@%I 7:7?4.?7@ %%
G-,0+/:/IR,2.,%/>%/>-78/972..%89,80%.%I7:7?4.?%.8%2, ?/,1/%
39,-@+:/42/1/% 9,0,3497% +/:N1..% N% 273% 278972..%
X>;-7?723?/1B% ?27+M. X% _,% 34/-122.2.% 9% 3NO2/34.%
N49,-R07:.=%14/%+-/.3@/R0,2.,%.%89,80%.%17:7?4.292+M4/%
<-7?/1<% 2,.89,342/34. % S7TR,% 9% "& % | % F g g<>7-"N<A%%
+37%*$%%d D =%'% =% &C % X“% +/:717;=%/%193,%
271.27,43A% 3% /1,25% <733.92M@% AO,- % W027?/% 07R,B% </
34-72,%<2/1.,%+-.0,-R.97;43A% +-/4.9/+/:IR2/1/% <2,2. A%
12.%0N<7;4=%14/%9%2717:,%93,1/%>M:.%|78%.%+M:5 UMKA%
+/93;0N% 27>:,07,<% +/4,-;%9,0,3497,%2.?4/%2,% 27>:,07 %
?/::7+3%I78/9/B%4N<722/34.%9%89,80NX %%
F% 2717:,% 89+80% 0,B349.4,:52/% >M:% +:/42MB% 178=% 9%10
3/+-/9/R07,<MB% %0+M:5;5% 6% 1734.A7<.% 37R.% *NI.,-/07@%
9/?-N1% ?/4/-M@% ?/27,24-.-N;43A% </:,?N:M%
+/:.7-1<74.1,3?.@% NI:,9/0/-/0/9 % *W-172.2.% 9% ?/3</3 %
3?/:5?/% NI/02/=% /?7B<:A;0.,% 3+.-7:52M,% -N?797% 17:7?4.?%
+M:,9M,% +/:/13M% 273MO,2M% 47?.<.% </:,?N:7<.C % W027?/%
1,-2M,% OM-M% 0,B349.4,:52/% A9:A;43A% 0/3474/12/%
+/42M<% % *9% "24-7@% I17:7?4.7C% [1,25% <733.92M<.%
/>e,?247<.% H.?4/% 2.21107% 2,% /4/R0,349:A:% .@% 3%
<.L.1,3?.<% 5s64,7<% g<>7-"N<A27=% 2/% 7?7?% NR,%
/9 9/8</R2/345% 3NO,349/972.A% +,-9.12M@=%
%0?/3</:11.1,32.@5%1,-2M@%O0M-%/>3NR07,43A%4,+,-5%:24%
3,-5,82/ %%
994/-% 0/:1.,% 1/0M% >/-/:3A% 3% >;-7?723?/B% ?/2",+".,.B% *.%
873:NR.:% /0/>-,2..% TP v?:/93?2//% .% Fhz.28>N-17C= %
10272/% 2,/>@/0.</% +-.82745=% 14/% +-1>:,<7% [>-78/972. A%
17:7?4.2% [347,43A% 2,-,S,22/B% % +/% 3,B% 173 % ]7?/97%
0.7:,?24.27% +/8272.A % F.0,:% R,% A% F g g<>7-"N<A27% -8/
4-% % 14M-,% G-<,-2/% 9% "#% 1% 27% +:.,2N<,%
934-/3/9,47% 9% \;-7?72,% [2=% 870797A% 9/+-/3% 0/?:701.R=%
TPV?:/93?/<N=% /[>-74..3A% ?% 2,<N% 47?% %0T/3.L%
F.337-./2/9.1=%7%14/%FM%0N<7,4,%/-S%6%.%N</:? 9882(B%

934-1% 3% V4.<.% 1734.7<.% Y4/% +IR7:NB% 37<MB% A-?.BY4?7<:2,:=%87:%I-/@2N:=06A%397:.:3A%3/%34N:7 %%

+-.<,-%,0.23497% 87071% L.8.?.% .% 734-/2/<..=% 6% V4.9N\NZ[%
OW:R2/% 2M2,% -78:.1745% :S5% +/% .@% <,4/07<%
Q74A2N9S.,3A% +/.3?.% V4.@% 1734.°% +-.9,.% ?% +/A9:,24
V?8/4.1,3?/B% |.+/4,8M% /% 2,/>@/0.</34.% 2,3?/:5?2/%
.8<,2.45% 4,/-.;% 93,<.-2/1/% 4Al/4,2.A% 0:A% <73S47>/9%
17:7?4.7% 6% 2/% “\Q,:50/9.1% 3+-79,0:.9/% 1/9/-..=% 14 /%
%02/9N:% L.8.?2NS% </R2/% +-2A45% 4/:52/% +/0% ON:/<%
+.34/:,47% "% ?/107% 93,% /347:52M,% 9IM@/0M% .31,-+72M %
F3+/<2.<=% 14/% +-,03?78722/,% 4,/-.,.B% 2,B4-.2/% .3?7:. %
1?0:1% %:,4% %.%9,05%27S:.%R, %%

fM%9.0.<=%14/%F g g<>7-"N<A2%32/97%/>-74.:%92.<72.%27%
97R2,BSN;% +-/>.,<N=% 2/% +-,0:/R,22/,% <% -,S5,2.,.%

aR,% 9% +,-,34-/B?N=% 874,97:735%/1,-,027A% ?2.17% +/%/-3% 27S,B%
734-12/<..%*3%</.<%N1734.,<C %F g g<>7-"N<A2%>M:%23873,072..%9%
zgTv, % +/%V4/B%4,<,%.%A%/ON4.: % +/R74.,% 1/%4,+:/BR-YK2.17%47?%
% 2,% 9MS:7=% 2/% 94/-IB% V?8,<+:A-% </,B% <7S.2/+.3.% /:84/-..%
89,802/B% 734-/2/<..% 9% p/33..% A% 27S,:%1/07% 097% 2787R7% +/:N% 87%
+.35<,22M<% 34/://<% 9% 2,+-.:A02/<% 9.0,% zgG/2/<7-, 97%
+,-,9,:7%,,% 9% V:,?4-/2/+.35=% 0/>79.:7% 39/B% <74,-.7: =% .%2,0792/%
V47% 34745A% +/A9.:735% 9% 4% 1% %0T34/-.?/6734-/12/<21@%
.33:,0/972.BS % %%

@ AB/-
bc8d< a #!"
B$$90 *$ "
-%/% 01 2344

1 2344===6 6> 6 7
# #&$
6




+ I

%

"% /?24A>-A% &% % .3+/:2.:/35% >M% " %
1,4% .89,342/<N% 734-12/<N=%
+-/L,33/-N=% Q73:NR,22/<N% 0,A4,:;%
27N?.% .% 4,@2.2.=% ‘7TN-,74N%
z/I3N07-349,22/B%  +-<.% g:.,%
2,2-.@/92,%f73,9.1 %%

H,87N-A02M,% 27N12M,% 3+/3/>2/34.=%
4-NO/:;>.,%.%R.9/B%.24,-,3%?/%93,<N%
2/9/<N%9MO,:A:.%9::N%z,2-.@/92N%.8%
3-,0M%?/::,1%+/%-7>14, %F%2,B%N0712/%
3/1,47:35% +-.A427A% 92,S2/345=%
R,2349,22/345=% [>0.4,:52/345% %
N<,2.,% 27@/0.45% />0..% 4,<M%
-781/9/-7% 3% -782M<.%  3/>,3,02.?7<.% F3,% V4/%
3+/3/>349/97:1% ,,% N3+,@7<% 9% /-172.87"..% .% +-/9,0,2. .%

A N1%-A07%.22/977.122M@%27N12M@%+-/,24/9 %%

P% " % 1/07% 9% 4,1,2..% +/14.% % :,4% [27% A9:A:735%
87<,34.4,:,<% +-,03,074,:A% 034-/2/<.1,3?2/1/% 3/9,47%
g?70,<..% 27N?% PPPp % _3:.9% 9% 2717:,% 6@% 1/0/9% V4% >M
<7:,25?.B% 27N12MB% 3/9,4% .8% % 3/4-N02.?/9=% 9% /32f@2/
872.<7;0.B3A% +:727<.%-789.4.A% 734-/2/<..% 9% 34-72,=%/%
<,22/%  >:71/07-A% 2%  V24N8.78<N=%  >:,34A0.<%
[-172.874/-3?.<% 3+/3/>2/34A<% .% 87<,174,:52/B% 27N12/ B%
24NAN%  g34-/3/9,4%  0/9/:52/%  >M34-1%  2717:%
+-,/>-78/9M97453A%9%3,-5,82/,%27N12/,%N1-,R0,2., %%

W27% [-172.8/97:7% 73+.-724N-N% +/% 4-,<% 734-/2/<.1,3?. <%
27+-79:,2.A< %+/%VI/:;7.%.%92N4-,22,<N% 34-/,2.;%89 ,80%
*+/0% 39/.<% -N?/9/0349/<C=% +/% 89,802M<% 74</3L,-7<%0%
-N?/9/0349/<%Y p fN34,:AC% .% +/%+,-,<,22M<% 89,807<%3/0%
-N?/9/0349/<%\ F %KN?7-?.27C %%

K/N07% 9% " % I/0N% 9% 34-72,% 2717:735% +/01/4/977%NB88NR%
+,-9/1/% .3?7N3349,22/1/% 3+N42.?7% Q,<:.=% 4/% /-172.87"A%
3,4.% 3472"B% 0:A% /+4.1,3?.@% 27>:;0,2.B% TPQ% >M:7%
+/-N1,27%934-/2/<.1,3?/<N%3/9,4N% gHPPp=%7%+,-3/27:52/%
6%87<,34.4,:;%+-,03,074,:A%V4/l/%P/9,47%Q::,%2z,2-.@ /92,%
f73,9.1 % F% 4/% 9-,<A% /27% >M:7% NR,% 0/?4/-I<% L.8.?/6
<74,<74.1,32.@% 27N?% .% N3+,S2/% -7>/47:7% 270% +-/>:,8%
92N4-,22,1/% 34-/,2.A% .% V9/:;*..% 89,802M@% 3?/+:,2.B% .%
<733.92M@% 89,80% 27% +/802.@% 3470.A@ % K% 2/9/<12984-/-N1,
127% 142,3:735% 3/% 39/B349,22/B% ,B% V24N8.78</<% .%
7?4.92/345,=% % ?% </<,24N% 87+N3?7% +,-9//% 3+N42.7%% 2
4,--4/-.% 27S,B% 34-72M% NR,% >M:/% +/01/4/9:,2/% ?%
27>50,2.A<% #% [+4.1,32.@% 3472"B% W>% V4/<% % /%
07:52,BS.@%-7>/47@%9%/>:734.%27>:,0,2.B%3+N42.?/9%t6
2,2-.@/1927%>/:,,%+/0-/>2/%+.S,4% 9% 39/.@% 9/3+/<.272. A@%
+/0% 278972.,<% Q9,80M% .% 3+N42.?.9% 9% </,B% R.82. %37/3%
TGK%pN33?7A%?2.17=% #=%# %3 C %%
pN?/9/0349/%9?70,<..% 27N?% +/00,-R.97:/% V4.% -7>/4AM=%® 9%

" %l %>M:7%3/80727%Q9,2.1/-/03?7A%27>:,074,:527A%>787%
934-/3/9,47%3+,".7:52/%0:A%-78-7>/4?.%<,4/0/9%3:,R, 2.A%
87% TPQ% .% />N1,2.A% 27>:;074,,B% G/802,,% >M:7%
[-172.8/19727% 94/-7A% 3+N42.?2/97A% 3472".A% g34-/3/9,4%6 27%
>78,% 734-/2/<.1,3?2/B% [>3,-974/-..% 9% P.<,.8,% *K-M<C %
934-/2/<.1,3?.B% 3/9,4% 3472/9.43A% 9,0NO.<% 27N12M<%
N1-,R0,2.,<% 9% 34-72,% 9% />:734.% -78-7>/4?.% 4,@2/:/1..% .%
<,4/0/9%3+N42.?/9/B%],/0,8.. %P/9<,342/%3%z,/0,8.1, 3?/B%
3:NR>/B%f.2.34,-3497%/>/-12M%-789,-4M97;43A%-7>/4M% +/%
3/8072.;% 1:/>7:52/B% <,RON27-/02/B% 3,4.% 3472".B%
27>:0,2B% TPQ % Y4.% 3472".% 77?4.92/% N17349N;4% 9%
<,RON27-/102M@%27N12M@%+-/,?47 @%+/%3+N42.?/9/B8ol7%
7% 3/4-N02.?.% /40,:7% H7>:;0,2.B% TPQ% g34-/3/9,47=%
?/41-M<% -N?/9/0.4% gz% f73,9.1=% N3+,S2/% 9,0N4%
27>:0,2.A% % 27N12M,% .33:,0/972.A% +/% V4/<N% 2/9/<N%
27+-79:,2.;%9%734-/2/<..%.%1,/L.8.7, % Q7%7?/<+:,23%- 7>/4%
+/%-789.4.;%<,4/0/9%3+N42.?/9/B%!,/0,8..9%.%.@%-,7:. 87"..%

9% "#% IION% gz% f739.1% >M:7% +-.3NR0,27%
z/3N07-349,227A% +-,<.A% PPPp % W27% >M:7% 271-7R0,27%
1-0,27<.9%Q27?%+/1,47%* " C%.%]-NO/9/1/%?-732/1/%8%<,2.%
*"# % 1C% .% 9% "#&% | % ,B% >M:/% +-.39/,2/% +/1,42/,9% 8%/
Q73:NR,22MB%0,A4,:5%27N?.%pPuPp %%

T<A% gz% 73,9.1% 3472/9.43A% S.-1?/% .89,342M<% 87%
-N>R/<=% ?27?% 3-,0.% N1,2M@6734-/L.8.219=% 47?%
3+,M.7:.34/9% 9% />:734.% ?/3<.1,3?.@% .33:,0/972.B % W2 7%

8>.-7,43A% 1:2/<% <2/.@% <,RON27-/02M@% 27N12M@%
?/<.33.B% .% -7>/1.@% |-N++=% 9% 4/<% 1.3:,=% f,RON27-/028
?20<.4,47% +/% ?/3<.1,3?.<% .33:,0/972.A<% || c=%
+-/I-7<<M% TH]_pKWPfWP=% f,RON27-/02/1/%
734-12/<.1,3?//% 3/;87% % 0-% G-.8272.,% ,,% 873:N1% 9%
.33:,0/972.A@% ?/3</37% 9M-78.:/35% 9% 4/<=% 14/% /27% #HM:
8>-727% [02<% .8% +,-9M@% 0,B349.4,:52M@% 1:,2/9%
f,RON27-/02/B% 7?70,<..% 734-12794.2.% *" C=%
2/34-722M<%  1:,2/<% K/-/1,93?/1/% 734-/2/<.1,3?/1/%
/>0,3497% g2I:..% *"IC=% T20.B3?/B% 27"./27:52/B%
7?70,<..%27N?%* "& C%.%Qg934-.B3?/B%7?70,<..%27N®E %F%
"1% |1 % ,B% +-.3NR0,27% +-,<.A% z7:7>,-7% f,RON27-/02/B %
734-/12794.1,3?/B%L,0,-71..=%7?/4/-IB%?%4/<N%9-,<,2.% >M:.%
NO/34/,2M% 4/:5?/% ?/3</2794M% ...g % z717-2% % FF%
1,-,S?2/97 %9::7%2,2-.@/927%>M:7%271-7R0,27% +7<A42M< .%
<,07:A<.% V:17-..=% f/2l/:..=% 1,@/3:/97?..=% u-72"..% %
K/<720.-3?.<% K-,34/<% W-0,27% Q73:Nl.% p,3+N>..2.%
G/:557% *"™'&C % \/I-7TL.A% gz % f73,9.1% 97:;1,27% 9/%
<2/I.,.% 87-N>R2M,% >.>:./I-7L.1,3?.,% 3+-79/12.2.=% 27 7%
9MO07;0,1/3A% N1,2/1/% 3/9-,<,22/34. % _,% .<,2,<% 278972 7%
<T:TA%+:72,47%2/<,-% %%

g?4.92N;% 27N12/6/-172.87"./22N;% 0,A4,:52/345% gz %
f73,9.1% 93,107% 3/9<,07:7% 3% />0,349,22/B%
0,A4,:52/345;% P% " % 1/07% /27% A9:A:735% 1:2/<%
G-79:,2.A=% 7% 3% "#'% +/% "™ % |/OM% 6% Q7<,34.4,:,<%
+-,03,074,:A% P/9,43?/1/% ?/<.4,47% 870.4M% <.-7 % P% "# %
1107% [27% >M:7% 1:,2/<% F3,<.-2/l/% 3/9,47% <.-7=% 3% " &6
F.A,6+-,8.0,24/<% W>0,3497% PPPp6Pvg=% 3% "# % 1:,2/<%
3/9,47% N1-,0.4,:,B% gGH=% 3% "&% 1:2/<% G-79:2.A%
K/<.4,47%3/9,43?.@%N1,2M@% +-/4.9% A0,-2/B% 9/B2M YE€F86
"&% 1/07@% Q::7% z,2-.@/927% -7>/47:7% 87<,34.4,:,<%
+-,03,074,:A%2z,2,-7:52/1/% 3,?-,47-A% W-1?/<.4,47% WWH  %9%
H5;6f/-?2,% +/% +-/9,0,2.;% <,RON27-/02/B% ?/2L,-,2"..%
T3+/:58/972.,%7?/3</37%9%<.-2M@%",:A@%9%F,2, %%

]-N02/%+,-,/",2.45%,,%+,071/1.1,3?.,%3+/3/>2/34. %G /0%,,%
-N?/9/0349/<% 73+.-724N-N% g34-/3/9,47% 3% 870.4/B%
0.33,-47"B% 87?2/21.:.% #% 1,/9,7=% 3-0.% 2.@% %

.2/34-72",9 %F/3,<5%.8%/?/21.9S.@%347:.%NR,%0/?4/-K.%.%
-7>147,4% +-/L,33/-7<.% 9% 27N12M@% N1-,R0,2.A@% .% IMEB%
N1,>2M@% 879,0,2.A@% p/33..=% h749..=%\:17-..=% u-72"% .%
0-NI.@% 34-72 % F% Y34/2..% ,,% >M9S7A% 73+.-724?7% .% (8%
3>.<M@% N1,2.°% Y2,% Y-I<7% A9:A,43A% F.»,6+-,8.0,24/<%
Y34/23?/1B% 7?70,<.% 27N?% s.-,?4/-1<% T234.4N47%
734-/2/<..% pgH% *0/ "™ | 6% g34-/3/9,4C% 3,B173% A9:A,4 3A%
47?R,% ,,% >M9S.B% 73+.-724% 6% 1:,26% ?/--,3+/20,24% pgH%
\V-.3%f.@7B:/9.1%VN34/9%

%

OTOHEN

B$$90 *$ "

Y% -%/% 01 2344 6




% & I
Yy  # |

K
%& ()
&"$  #*+
fL % - %%
%

1+,-5=% ?/107% 27<.% *+-/,?4% )
<4,-11.1,3?.% 27>:0,2.A% 9%
3/:2,12/11% 874<,2.A% % 79IN347%
9/8</R2/345% 2,% +-/34/% +-,03479.45%  +/:N1,22M,%
-8N:5474M=% 2/% % +-/9,34.% 3-792,2.% 0.27<.?.%
<,4,/-:/1.1,3?.@% V:,<,24/9% .% A9:,2.B% 3% -,8N:54747< =%
+/:N1,22M<.% 9% @/0,% V?3+,0/ .% 9% +/:/3N% +/:2/1/%
3/:2,12/1%874<,2.A% "%<7-47% %I/07 %%

%

1,<+,-74N-7% 9/80N@7% 9% </<,24% 2717:7% 17342/1/% 874A%

* C%3/3479:A:7%— =#U % _,%:.2,B2/,%32.R,2.,9%2717:/35%
1,-,8% 6 %<.2N4 %f.2.<N< %— =1U%>M:%0/34.12N4%8&%=%
1,-,8% % <.2N4% +/3:,% 2734N+:,2.A% +/:2/B% L78M % ]7?.%
[>-78/<=% +70,2.,.% 4,<+,-74N-M% 9/80N@7=% 9M89722/,%
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