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-78%<733.92,,%+-,0c00],K/%-,?/-03<,27%47?/K/%-/07 % %
N/<+725/2% K.K7247%8271.4,:52/% :,K1,% 6% /2% 9,3.4%%83, Ko
<.:n219%  31:2E=% [027?/% .<,22/% >:7K/07-A% K/%
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+-,E,33.;% .3+c4c97,4% .% X,-?0-.B% +-.% 9-7],2..% 9/?-OK %
27V ,K/% WI:2E7=% /027?/% 9% R4/<% 3:017,% <73V47>% RPEk,?47
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.3+03?7,4% .<+0:53¢% 9% 0.7+78/2,% /4% -70./% 0/% [+4.? % .
-,24K,27=%+-.%R4/<%+-.3043490,4%+7-7%/3/>/%</]2c @F3=%
+/94/-A;].@3A% ?7S00;% 0;S.20% :,4 % G-,0c00]7A% +7-7%
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.3+/:58/979V.<.% ?/39,22¢,% <,4/0c % WIK:732/% 4,-.%
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1,-2c@%0c-=%6%31.47,4%/0.2%.8%794/-/9%2/9/K/%.387@.A%
U.17-0%t70R-%*vD %+ C%.8% m7-,<3?/K/%02.9,-3. 4,47%
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b02/% .8% 97S2,BV.@% +/3:,0349.B% 27:.1.A% </2c@%
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0O3+,4% 3/9,-V.45% /0.2% 9.4/?7% ..% >/,,%
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D C% ?978.+,-./0.1,3?.,.% ?/:,>72.A% 3%
+,-.10/<% 9% % 3,7020% </K:.% >c%
+-/0,</234-.-19745% +.2.% 27% "=%
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"%S%?0@2A%
%S%34/:/197A%
%5%0.3+,41,-3?.B%+0224%*E,24-%0+-79:,2.A%

-7>147<.C%
%S3%03472/92.%K78/-780,:,2.A%.%+-.K/4/9:,2.A%

0c@74,:52c@%3<,3,B%
196S%@-72.:.]7%+.],9c@%.%9/02c@%87+73/9%
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%S%03472/927%+-.,<7%.%I1.34?.%/4-7>/4722c@%9/0%
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J7%-.3 %% .8/>-7S,2%92,V2.B%9.0% +,-9.12/B% <7-3.7237B%
>78c¢ % WI//-0S,2.,% E.:.20-.1,3?/B% F/-<c=% /434/A],,% /4 %
132/92/K/%8072.A%R4/%278,<2cB% 9@/0% ?%-73+/:/S,22H8%0
+/9,-@2/345;% R2,-K,4.1,3?/B% 03472/9?,% *74/<2/BC %
l,,2c<% E9,4/<% [>/8271,2c% 9@/0c=% [-72S,9¢c<%
+9,-@2/345=% 4,<2/68,:,2c<% S% 34-/2.A=% 1,-2c<%
04,+:A;]7A%8,<:A27A%273c+5 %

G,-9.127A% >787% +/3:,% /?/12172.A% .33:,0/972.B% 9% -7B/2%
,,%-78<,],2.A%</S,4% >c45%-78/>-727%27% >:/?.% .% 9% 4%
9.0,%+,-,2,3,27%27%2/9/,%<,34/ %
19%/4:.1..%/4%>78=%+/3,:,2.A%R4/%0S,%?7+.47:52¢,%B2:A%
3% 39/.<% 0/>c97;].<% Y% +,-,-7>74c97;].<.%
+-,0+-.A4.A<.=% [>3+,1.97;]..% 39/,<0O% 273,,2.;%
+1:2/,%327>S,2.,%+.],B %%

Gl7K7;=% 14/% 9% E,A@% -70.7E./22/B% >,8/+732/34.%
+/3,:,2.A% 0/:S2¢%-73+/:7TK7453A% +/0%8,<:,B % *,@2/:/K .A%
.@% +/34-IB?.=% +/% </,<0% +-,03479:,2.;=% 47?2/97 % +/3%
4]74,:52/K/% +/0>/-7% <,347=% 9% >/:5V/<% ?/4:/972,% *87%
132/90% ?/4/-IKI% <I/S,4% >c45% 98A4/% % ?7?/,6:.>/%
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3:,00,4%/>-74.45%92.<72.,%27%-782.EO0% 9% 3.:,%4AS,3627%
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-,KO:.-/9745% 3% +/</]5;% 27K-,974,:52c@% R:,<,24/9=% 47 ?%
14/%9%47?.@%<.-7@% </S2/%>00,4% 03472/9.45% ... %1RIB6 :,
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F-O?4/9c@%0,-,95,9=%+/:A=%/8,-7%.%07S,%2,>/:5V.,%-1?.%
S$%93,%R4/%9+/:2,%</S,4%34745%R:,<,247<.%+,B87S,B%%

$%
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<7-3.723?.@% +/3,:;,2.B% G-/.89/03497=% 3+/3/>2¢c,% @I4A%>Cc%%3%E,:5;%9c0,:,2.A%.8%74</3F,-c%7-K/27% 4BF%
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+7247E..% ... +/0% [4?-c4c<% 2,>/<t=% 7?/4/-c,% 7?-I<,% 9c-78.45% 39/,% 2,3/K:73..% 3% W,-K, <% 9% ,K/% /E,2?7@%
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39,-@0=%,3:.%9-,<,22/% +-,03479.45% ,K/% 9,-@% +-/8-742 % 0/:S2/% >c45% [?/:/% % 1,:/9,7=% 3/8072.,.% S,% +,-9/K/%
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89,80c% 27% +,-.F,-..% />c12/B% K7:7?4.?.=% 27@/0.43A% .%
27V7%I,<:A %%
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Fl-<cC=% 3+.-7:52¢,% % *3% -789.4c<.% 3+.-7:52c<.%
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f7:7?4.2.% 6% /1,25% 3:/S2¢,% 3.34,<c % G/<.</% 89,80=% /2%
3/0,-S74% 8271.4,:52/,% ?/:.1,349/% K787% *?7?% 74/<7-2/K/=%
47?% % </:,?0:A-2/KIC% .% +c:.,% .@% +-/34-72349/% +-/ZB%
?13<.1,3?.<.9%:017<.%.%<7K2.42c<.%+/:A<. %a33:,0/972 A%
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.% </KO4% 3/0,-S745% /32/920;% 17345% .@% <733c %
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93,:,22¢,"=% F/-<.-O;].,3A% %
R9/;E.[2.-05],.% +-7?4.1,32.% 9% +/:2/B%

.8I:AE..=% >,8% 93A?/K/% ?/247?47% 0-OK% 3% 0-OK/< %
J7>::07,</,%S,%<2/K//>-78.,%F/-<%.%39/B349%
K7:7?4.2% 142/3.:.% 87% 31,4% -782c@% 2717:52c@%
03:/9.B%27%3470..%.@%F/-<.-/972.A %%
€734/%.3+/:580,</,%9%+/+0O:A-2/B%:.4,-740-,%3-792,2. ,%3%
134-/97<.% 0/9/:52/% 00712/ % b?,723?..% [34-/197% 6%
K.K72437.,% +/09/02¢,% K/-c=% O% ?/4/-c@% 270% +/9,- &84
9/0¢c%9/89¢cV7,43A%:.V5%9,-@2AA%/42/3.4,:52/%2,>/:5V7 A%
17345 % “7?% .% O% K7:7?4.?% 2,+/3-,0349,22¢<% 27>:,0,%86
0/340+27%:.V5%17345%09,],3497=%9/8</S2/=%<,25V7A %%
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?7?% % :0.=% 2,% :;;>A4% /0.2/1,3497% .% +-,0+/1.47;4%
/>d,0.2A453A% 9% +7-c=% K-O++c% % 3?/+,2.A% 3% 3,>%
+/0/>2c<. %T],%9%7?/2E,%rsggg%9 %l f,-V,:5%/>27-0S.: =%14/%
<2/K.,.% 40<722/34.=% 7?/4/-c,% 2% 3/9,-V,22/% +-79.:52/%
31.47:% +/0/>2¢<.% X:,12/<0% GO4.% 89,802¢<.% /34-/97<.= %
9@/0A4% 9% 3/3479% 09/B2c@% .% ?-742c@% 3.34,< % J.P44/-c,
40<722/34.% 1?787:.35% 07S5,% 39A8722c<.%
3:7>/39,4A].<.3A% +,-,<c1?7<.% 1% +,-9/B% +/:/9.2,%

27V K% 9,77% Y e7>>:% % 1t770,% 0,-S7:.% +7-.% 27% %
0/::7-19=%"?4/%+,-9cB%0/?7S,4=%14/%27B0,227A%.<%R%:?7%
6% /0.2/127A % G7-.% 2.?4/% 2,% 9¢.K-7:=% 47?% ?7?% 93%O07%

" 9% KC=% -78<,-C% 6% /4% 2,3?2/:52.@% 3/4,2% +7-3,7% 0/343,03490% /?78c97:735% 0-OK7A=% ?/4/-7TA% </K:7% >c45%

F.8.1,3?.%39A8722¢c<%3+042.?/< %%

187.</0,B3490;].,% K7:7?4.2.% 2717:% 3.34,<74.1,3?.%
27>:,0745% 9% 6,% K/Oc% Y el:5<>,-K=% t_I/-/2E/96
1,;:6A<.2/9=% 0 q9.??.% .% e _-+ % b027?/% 9+:/45% 0/% # 6@
K/0/9=% ?/K07% -789.4.,% 4,/-.% .% ?/<+5;4,-2/B% 4,@2.?%
+/89/:.:1%3/80745%-,7:.34.1,37.,%</0,:.%%

%

%%% 0
- L ] ‘
- - - @ ™ .
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NGC 4621 (E) 2V «NGC 3124 (5] NGC 5204 (Irr)
% %
P T 9 " @ + K-79.47E./22/K/%987.</0,B349.A%K7:7?4.7=%R4.%/>d,28062,%
C ! B D +-.9:,27:.%V.-/?/K/%92.<72.A %%




a24,-,32/% [4<,4.45=% ++c4?7%
</0,:.-1972.A% 4,32/K/% 3>..S,2.A% K7:7?4.?% >C:7%
/30],349:27% )% 9% " % K% M9,03?.B% 734-12/<%
Y e/:5<>,-K=%9/3+/:58/979V.35%4,<=%14/%/39,],22/345 %/4%
.34/12.27% O<,25V7,43A=% ?7?% .% K-79.47E.[227A% 3..7=%
[>-742/% +-[+/-E.J127:52/% ?970-740% -7334/A2.A% 0/%
27>:,074,:A=% -733</4-,:% /42/3.4,:52/,% 09.S,2.,% 090@ %
K7:7?4.2=% ?7S07A% .8% ?/4/-c@% >C:7% +-,03479:,27% 2%
+/09.S2c@%:7<+/1,? %a8<,-AA%9%-782c@%4/1?7 @%</UBS2
K7:7?4.2.% 139,],22/345% 3% +/</15;% F/4/R:,<,247=%
e/5<>,-K% +,-,<]7:% :7<+/1?.% 9% 3//49,4349..% 3%
2,/02/-102/34A<.% AT7?/KI% "K-79.47E.[22/KI"% +:A% W%
+/</15;% 34/:5% 2,347207-42/K/% +/0@/07% /2% +-,09/3@.4. :%
2,214/-c,% -,80:5474c=% +/:01,22¢,% K/-780/% +/802,,% 3%
+/</]5;,%7?/<+5;4,-2/K/%</0,:.-/972.A %%
1% "# %K %+/A9.:735%-7>/47%>-745,9% O<-,=%9% ?/4%/Bc:/%
27K:A02/% +/?7872/=% 14/% </-F/:/K.1,3?.,% /3/>,22/34.%
K7:7?4.2% ,34,349,22¢c<% />-78/<% </KO4% >c45% />dA32,2c%
K-79.47E./22¢c<%987.</0,B349.,<%<,500%2.<. %Y47%-7>/ 47%
+/3:0S.:7% /32/9/B% 0:A% 2/9/K/% +/0@/07% ?% +-1>:,<,%
F/-<.-1972.A% 34-0?40-c% 3/9-,<,22c@% K7:7?4.? % WIK:72/%
R4/<0% +/0@/00=% 2,% 2717:52¢,% 03:/9.A=% 7% +/3:,00;]7A%
RO/GEA% K7:7?24.2.=% 9% @/0,% ?/4/-IB% [27% 7?4.92/%
987.</0,B3490,4% 3/% 39/.<% [?-0S,2.<% *0-OK.<.%
K7:7?4.27<.=% ?7-..?/9c<.% 3+042.77<.=% <,SK7:7?4.1,3?/B%
3-,0/BC=%/+-,0,:A,4%,,% @7-7?4,-.34.?. %b0.2%.8%>-74,9%6%
_ 0<% 6% 07S,% 9c3?787:% +-,0+/:/S,2.,=% 14/% 93,%
R:+4.1,32.% K7:7?4°2.% 9/82.2.% +-.% 3.A2.%
3+.-7:52c@% *R4/% +-,0+//S,2.,.% +/:01.:/% 278972.,%
"K.+/4,87% 3:.A2.B"C % W,B173% 31.47,43A=% 14/% .% 2T %8:5
03:/9.A=% .% +/3:,00;]7A% R9/;;E.A% 9:.A;4% 27% 39/B3497%
K7:7?4.2=% /027?/% 3//42IV,2.,.% <,S00% R4.<.% F7?4/-7<.%
1347,43A%+/?7%2,.89,342c< %%
1% >:.8?/B% ?% 27<% />:734.% 13,:,22/B% 987.</0,B3490;]., %
K7:7?4.2.%0/9/:52/%-,0?. %T3:.%/32/9c97453A%27%9.0<c@%
+-.827?7@%987.</0,B349.A=%K/9/-A]. @%/%3.:52/<%92,V;2%
K-79.47E.122/1<% 9/8<0],2.% *87<,42/IB% 73.<<,4-.%
34-0?40-c=%27:.1..% +-/4AS,22c@%:.2,B2c@% />-78/972.Bb 6%
r@9/34/9"% Y% +,-,<c1,7=% 6% />/:/1,7% % 4+ C=% 4/%<P8%6 477
/>d,?47<% </S2/% /42,34.% V5% ?7S00;% 0,3A40;% .:.%
0970E740;% K7:7?4.?70% *-.3 =IC % 1% >/:,,% -722.,% R+A&%
1027?/=%+-/E,33c%987.</0,B349.A%<,S00%2.<.%</K:.%>e5%
K/-780/%>/:,,%.24,23.92c<. %%
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14/% +,-97A% O3+ V27A%
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%
_34-12I<. A% 6% 270?7=% [32/97227A% 27% 27>:,0,2.A@ %

_34-/2/<c% :.V,2c% 9/8</S2/34.% 3479.45% R?3+,-.<,24c=%
?27?7=% ?% +-.<,-0=% F.8.?.=% 347:?2.97;]..% 9% 0O37?/-.4,A@%
+/41?.%87-AS,22c@%1734.E=%.:.%>./:/K.=%9<,V.97;].,3 A%9%

34-0?740-0%K,2/9 %b027?/%.33:,0/972.,%987.</0,B3490].@%
K7:7?4.?%07,4%00.9.4,:520;%9/8</S2/345%0,47:52/%.80.45%
-,80:5474c% R?3+,-.<,24/9% +/% 34/:?2/9,2.;% K.K7243?.@%
89,802c@% 3.34,<=% ?/4/-¢,%3479.4% 37<7%+-.-/07 %10,36<c%
.<,,<%0,:/%3%/02.<.%.8%37<c@%K-720./82c@% +-/E,33/B86
13,:,22/B=%.%.<,22/%/2.=%7?7?%31.47,43A=%</KO4%©.45%?%
-1S0,2.;% />d,?4/9% .% A9:,2.B% 3/9,-V,22/% 2/9/K/% 4.+7%
*?9787-19=% -70./K7:7?4.2=% 39,-@</]2c@% .34/12.?/9%
2F-7?-732/K/% .8:01,2.A=% K7<<7693+:,3?/9% .% 4 0 C %\%6
4IKI=% +-.% K-79.47E./22/<% 9/8<0],2..% -78:.12c,%
+/03.34,<c% K7:7?4.2% *4,<2/,% K7:/=% K78/9cB% .% 89,8®26
0.37.% .% 4 0 C% 271.27;4% .K-745% 7?4.920;% -/:5% *27+=%
+/K:/745% R2,-K.;C% .=% 3:,0/974,:52/=%07;4%/%3,>,% 290;%
.2F/-<TE.; %%
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%
a8<,2,2.% +,03479:2B% />% RYE.% K7:7?4.2=%
+/.8V,0V,% 9% +/3:02.% K/Oc=% 0,77,4% 870710%

.33:,0/972.A% 987.</0,B3490.@% K7:7?4.7% /02/B% .8%
27.5,% .24,-32c@% 9% 3/9-,<,22/B% 734-I2/<..%
J7+-<,-=% 9% 3/3479:22/<% 2,3?/:5?/% 4% 27870%
_W,20.0S,<% 3+.3?2,% 1% 27.>/,% 7?407:52c@% 27%
+/3:,00:].,% ! % :,4% +-/>:,<% 734-/2/<..% +/0% +,-9c<%

2/<,-1<% 341.4% 9/+-13% 1% 4/<=% |+-,0,:A,43A% :.% 34-024F%
21-<7:52c@% *4,% .<;].@% 9+/2,% 3.<<,4-.12cB=%
2,.3?27S,22cB% 9.0C% K7:7?4.2% .@% R9/::E..B% ..% S,% 6%
2717:52¢<.% 03:/9.A<.% +-.% .@% F/-<.-/972.. % |/+-/3% /%

-:.% 3:.A2.B% <,S00% K7:7?4.27<.% _ W,20.0S% 9c0,:.:% 9%
140,:520:9%*3,05<0;C%+-/>:,<O%9%39/ <%3+.3?, %%

JIV.% -7>/4c% 3479A4% E,5:% 9cA32.45=% ?27?% 92,V2,%
K-79.47E./122/,% 9/8<0],2.,% .% +,-,2/3% <733c% 9:.A;4% 27 %
K:/>7:520:% 34-0?40-0% K7:7?4.2% Y4/4% 9/+-I3% .801,2%
142/3.4,552/% 3:7>/=% 14/=% 9/8</S2/=% 39A872/% 3% >/:5¢%
-782//>-78.,<% F/-<% 987.</0,B3490;].@% K7:7?24.7% .=%
3:,0/974,:52/=% 3% 4-002/34A<.% 9% +/.3? % 872/2/<,-2/34,B %
m-OK/B% 97S2cB% 9/+-/3 % 0,B349.4,:52/% :.% 987.</0,B349A%
>C:.% KI-780/% >/:,% 1734c<.% 9% +/V:/<=% ?7?% R4/%
+-,03?778c97,43A% 3/9-,<,22¢<.% 4,/- A<.% FI-<.-/972.A%
K7:724.2%%%

%
R
%
G-% +-9/<% 98K:AD,% 27% 32.<?.% 987.</0,B3490;].@%
K7:724.2%*.3 =%IC%+/-7S7,4%<2/K//>-78.,%.%+-.1008/345%
Fl-<% Y4.9% />d,24c% <7:/% 27+/<.27:4% 2/-<7:52¢,=%
14213.4,:52/% 8/:.-/9722¢,% KB734.2 20 +/2781B28 % 27 %
-3 % €4/>c% 3-792.45% .@% 34-0?40-0% 3/% 34-/,2.,<%
2/-<7:52c@=% 3.<<,4-.12c@% K7:7?24.2=% 20S2/% 03-,02.45%
275::07,<1,.% -73+-,0,:,2..% .@% +/9,-@2/342/B% A-2/34. %
Ic+:2.9%4772/,%03-,02,2.,%*0:A%R4/K/%30],3490;4%-782¢,%
3+/3/>cC=% </S2/% +/34-1.45% 3K:7S,22/,% -73+-,0,:.2..%
A-2134.% 07S% O0:A% />d,24/9% 3% 9c¢-7S,22¢<.%
13/>,22/34A<. %%

J) ¥J o+ &

%



J7>:,07,</,.% -73+-,0,:,2.,.% +/9,-@2/342/B% A-?/134.% O%
2/-<7:52c@% K7:7?4.?% </S2/% [+.3745% 9% +,-9/<%
+->..5,2.% 090<A% R<+.-.1,3?.<.% 87?/127<. %
Y:i+4.1,32.,.% K7:7?4.2.% @I-IVI% +-,03479:A;43A% 47?%
278c97,<c<% 87?/2/<% 1/?0:,-7% 8g*C% % 6% KO0,% % 6%
-7334/A2..% 4% E,24-7% K7:7?4.2.=% 7% 0.3?2.% 3+.-7:52c@%
K7:7?4.2% 6% +-/34c<% R?3+/2,2E.7:52c<% 877?/2/84* C%*% 6" %
W+.-7:52¢,% K7:7?4.2.=% ?7?% +-79.:/=% 6% 090 @?/<+/2¢2%2
334<c% 9% .@% 34-0?40-% 9c0,:A;4% E,24-7:520;%
?/20,237E.;% *>7:0SC=% /+.3¢97,<0;% 87?/2/<% 1/?0:,-7=% .%
R?3+/2,2E.7:52cB% 0.3? % t7:0S.% .% 0.3?.% K7:7?4.?% .<,;4%
<2/K/% 30],349,22c@% -78:.1.B% .=% ?7?% 31.47,43A=% %KO4
.<,45%-782/,%+-1.3@/S0,2., %%

m:A% 727:.87% 34-0?40-c% 987.</0,B3490;].@% K7:7?4.?%P%c
+:01.:.% .8/>-7S,2.A% % 4,32c@% 987.</0,B3490;].@%
3.34,<=% 3/34/A].@% .8% 2,3?/:5?.@% A92/% -780,:,22c@=%x
,1,902,%3:.9V.@3A=%K7:7?4.?%*T934.K2,,97%T _ =%U X/ 49%
IG% %G.35<7%9%_34-/2%S0O-2% """ %" %L"%\W&C%
*+-.<,-C% 47?.@% 3.34,<% +/?7872¢% 27% -.3 !C % J7>:;0,2A%
>C:.%+-/9,0,2c%27% 6<,4-/19/<%4,:,3?/+,%b>3,-974/- %
1,-@2,KI% G-/97237% *0-72E.AC % b>].,% F/4/<,4-.1,3?.%
@7-7?4,-.34.2.% >7:0S,B% 987.</0,B3490;].@% 3+.-7:,B%
/?2787:.35% >:.82.% ?% 47?/9c<% O% >7:0S,B% 2/-<7:52c@%
K7:7?4.? %%

m.3?.%  987.</0,B3490;1.@%  3+.-7:52c@% K7:7?4.7%
14:17;43A% +/9cV,22/B% *+-<,-2/% 9% 6!% -787C%
+/9,-@2/342/B% A-?/345,%+/%3-792,2.;%3%.8/:.-/9722c< . %
Y40% /3/>,22/345% </S2/% [>dA32.45% 03.:,22c<% 4,<+/<%
89,80//>-78/972.A%9%0.3?7@%987.</0,B3490;]. @%K7:722 %

J7>:,0,2.A%  0-OK/K%  -I07%  *27+-<,-=%  727:8%
2F-7?-732/K/% .8:01,2.AC% OS,% +-.9/0..% -72,% ?%
+/0/>2c<% 877:1,2.A<% G-.1.2c% 03?/-,2.A%

89,80//>-78/972. A% +-% K-79.47E.[122/<% 9/8<0],2..%
K7:7?4.2% 0/% ?/12E7% 2,A32c% *03.:,2.,.% RA4/K/% +-/E,33P% 9
0.3?7@% 1734/% /[>dA32A,43A=% 27+-.<,-=% -/34/<% 1734/4c%
34/:22/9,2.B%/>:7?/9%</:,?0:A-2/KI%K787C %%
G-.%987.</0,B349..% K7:7?4.?% 17345% R2,-K..%/->.47:52K/%
09.S,2.A%+,-,@/0.4%9%.@%9204-,22;;%R2,-K.; %N7?%AR8B%
1>].@%3//>-7S,2.B=%R4/%0/:S2/%+-.9/0.45=% 9% 17342/34% ?%
09,:.1,2.;% 0.3+,-3..% 3?/-/34,B% 89,80% .% ?% "-78>0@72"%
89,802c@% 0.3?/9 % Xc% -733</4-,:.% [+4.1,3?0;% 34-0?4@%
9.0.<c@%"3% -,>-7"% 987.</0,B3490;]. @% K7:7?4.?% .% 27¥%
14/% .@% 0.3?.=%0,B349.4,:52/=% .<,;4% +-.<,-2/% 9% 097P87%
>[:5V.,.% [42/3.4,52c,% 4/:].2c% *4,% [42/V,2. A%
9,-4.27:52c@% .% -70.7:52c@% <73V47>/9% -73+-,0,:,2.A%
+/9,-@2/342/B% A-?/34.C=% 1,<% 0.3?.% />c12c@% 3+.-7:5@%
K7:7?4.2%*  $'%s=%P %p% % % % %
"#%s! %L %Q&6"C %E,-,8% 097% K/07% R4/4% B 4%

>Ci% +049,-S0,2% K-O++B% 2<E?.@% .33:0/974,:,B%
D $ (% {=%n %v6z% % D% % i D%
iD D %™ %s %g % %Q #'6&C%YFF,24  .92/345%

+-...92/K/% -78/K-,97% 89,802c@% 0.3?/9% 879.3.4% /4% <R.@%
F7?4/-19=% % 9% 17342/34.% /4% 3//42V,2.A% 9.0.</B% %
3?-c4/B% <733% 9% K7:7?4°27@ % G/R4/<O% 3-792,2..%
27>:,07,</KI% RFF,?47% 3% -80:54747<.% 1.3:22c@%
-731,4/9% */2.% +I?7=% ?% 3/S7:,2.;=% /43043490;4C% HKAc%
0745%2/9cB%+/0@/0%?%.801,2.;%3?-c4/B%<733c %%

%

> & +
%
f78/9¢,%0.3?.%>/:5V.23497%3+.-7:52c@%K7:7?4.?%*9?:;17TA%
X:,12cB% GO45C% .8/K204c% 477=% 14/=%,3:.% 3</4-, A5@9RTB92
->-T7=% [2.% 27+/<.27;4% 827?% .24,K-7:7 % a8K.>% />c12b

& (.

<,@72.8</9% 477% % 2% 347:% [>]+-.2A4c< % b32/927A%
+-.1.27%472/KI% +/:/S,2.A%6%/1,9.02cB%2,0/3474/2%072c@%
27>1,0,2.B=%+/3?/:570%9%-70./6% % /+4.1,3?/<%0.7+7827@%
>C1/%.801,2/%:.V5%2,32/:52/%0,3A42/9%9.0.<c@%"3%- 7%
K7:724.2 %%

G-,0+/:/S.9=% 14/% +-/34-72349,22/,% [?-0S,2.,% 0/:S2/%
9:.A45% 27% F/-<.-1972..% .8K.>/9% K7:7?4.2=% <c% -V..%
.33:,0/9745% 9/+-/3 % ?7?% 1734/% 934-,17;43A% .8/K204%
0.3?.% 9% />:734A@% 3% -782/B% +-/34-72349,22/B% +:/43/34
K7:724.7%:% 1,05% 9% >/:5V.2349,% 3:017,9=% 2/K07% 3+275%
K7:724.27%9@/0.4%9%3/3479%987.</0,B3490;],B%3.34,=86, %
[+4.1,3?2.B% 0.3?% .8/K204% *-.31C % a3+/:580A% ~q.F-/B%
[>81-% 2>7"% 6% 3/80722/,% 9% a234.404% ?/3<.1,32/K/%
4:32/+7%* D%+ D %jD D%g =% t7:4 </-=%
WM_C% R:?24-122/,% .8/>-7S,2.% +/14.% 93,B% 2,>32/B%
3F-c=% 6% <c% .33:0/97:% % 9.0.<c@% "3% ->7'%

3+.-7:52c@% K7:7?4.?% % .@% >.S7BV,% /?-0S,2.,%

b?787:/35% *v  $'% s=% P % p% % % %
% "& %s!# %L %Q"6 C=%14/%/?/:I1% x% .8%2.@%

.<,;4%.24,K-7:/+/0/>2/,%.3?-.9:,2.,%39/.@%+:/3?/34, B%3%

<7?3.<7:52¢<% 27>:,07,<c<% /47?:/12,2.,<% ?-7TA% 0.3?7% /4%
+:13?/34.%>/:,,% %K-7003/9 %Z1.4c97A=%14/%.8K >%3R/34.%
87<,4,2% +-.% 03:/9..=% 14/% :.2.A=% 90/:5% ?/4/-/1B% 0.3?%
.8/K204=%>:.8?7%?%:010%8-,2.A=%RA0%/E,2?0%</S10 +-.
009/.45 %%
a47?7=%0.3?.%>/:5V.23497% 3+.-7:52c@% K7:7?4.?% .8/K204.%
RA7% .@% /3/>,22/345% 34/:5% S,% FO207<,247:527=% ?7?=%
27+-.<,-=% 27:.1.,% 3+.-7:52/B% 34-0?40-c % IcA32.:/35%
47?S,=% 14/% 934-,17,</345% K7:7?4.2% 3% .3?-.9:,22c<.%
0.3?7<.% 879.3.4% /4% +-/34-72349,22/K/% [?-OS,2.A % 2%
0/<.2.-0;4% 3-,0.9%987.</0,B3490;]. @% K7:7?4.7%* 6 X C=%
11,25% 1734¢c% 3-,0.% K7:7?4.?7% 3% >:.87.<.% 3+042.27<.% *!
XC%.9%/42/3.4,:52/%-,0?.9%3-,0.%.8/:.-/9722c@%* xC % W%
0-OK/B% 34/-12c=% +-/34-72349,227A% +:/42/345% K7:7?4R
9/?-OK% 3+.-7:,B% 3% .8/K204c<.% 0.3?7<.% 30],349,22/%
*+-<,-2/% 9% +A45% -78C% +-,9cV7,4% 3//49,43490:],,%
8271,2.,%0:A%4,@=%0%"?/4/-c@%2,4%+-.8277/9%.8K.>7 %%
Y4.% -,80:5474c% 87<,42/% [K-72.1.97;4% 27>/-% </0,:,B=%
+Cc47;]. @3A% />dA32.45% .3?7-.9:,2.,% 0.3?/9 % G-...92/%
987.</0,B349.,% .% 92, V2AA% 7??-,E.A=% 9,-/A42/=% /32/92,%
<,@72.8<c%-733<74-.97,</K/%A9:,2.A %%

L ¥y + S
%
f,-IB% -733?787% _20-A% G:74/2/97% "y0227A% >/<>7"%
9/3?:.220: %yB E J 9<
% <E >
7 ## %W+034A%# %:,4%R40%

?74734-/IF0%09.0,:. %%

Y4/%0,B349.4,:52/% >C:7%2,%40<722/345% .% 2,% 3?/+:,2=% 7%
E,7TA% KT7:7?4.27% *@/4A% % ?7-.?2/97TAC=% -78-OV7,<7A%
+-.1.92¢<.%3.:7<.% X:,12/K/% G04.%*g %v =%w %w =%

g %)p% %L %" %s!# %L & %Q "6" C %%
N7-:.2/97A% K7:7?4.27% 9% W4-:5E,% *,% 347207-42/,%
/>18271,2.,%) %gC%27-A00%3%0-0OK.<.%+/0/>2c<.%/>d?<.%
9@/0.4% 9% 39.40% 27V ,B% f7:7?4.?. % Z22.?7:52/345% 3/346.9%
4/<=% 14/% j % g% 27@/0.43A% +-7?4.1,3?.% 9204-.% 2%% 27
-7334/A2..% % ?+?% /4% ,,% E,24-7 % G-.:.92/,% 9/80,B349%
f7:7?4.2.% 9c4A20:/% | % g% 9% ?/:/337:520;% 00OKO% 0:%B
121:1%! % ?+?=%3-792.</B% 3% 0.7<,4-I<%f7:7?4.?. % Y4TBOK7%
+/14.%+,-+,20.?0:A-27%+:/3?/34.%X:,12/K/%GO4. %%
G/69.0.</<0=% 93,% <733.92c,% K7:7?4.2.% [?-OS,2c%
3.34,<7<.%2,>/:5V.@%3+042.7/9 %1271.4=%0%0-OK. @K 7%

271.27,43A% 9/% 92V2.@% /[>:734A@% K7:7?4.?7% *47<=% KO,8S,% </KO4% 27>:;07453A% 34-0?40-c=% +/0/>2¢,% ] % (p2st)

89,8027A% +:/42/345% /1,25% <7:7C=% .% +/R4/<0% 0/% 2 K/P92
9-,<,2.%0722c@%/%47?.@% .8K.>7@%>C:/%9,35<7% <74,%®Mb
S, % 3:017A@=% ?/K07% ,345% .2F/-<7E.A% />% .37-.9:;,2.A@%
K78/9/K/% .% [+4.1,3?/K/% 0.3?/9=% .8K.>c=% +-/3:,S,22¢,% +/%
090<%+/03.34,<7<=%+/14.%3/9+707;4=%14/%+/89/:A,4A%DL5%
1>%.@%/>],<%+-1.3@/S0,2.. %%

W% 4,-,4.1,3?/B% 4/1?.% 8-,2.A% .3?-.9:,2.,% 0.3?2/9% O%
K7:7?4.?2% 93,% ,],.% /347,43A=% +/% 9c-7S5,2.;,% mS t.22.=%

"87@974c97;],B% K/:/9/:/<?/B" % b>dA32.45% .@%
9/82.22/9,2.% % 3/@-72,2.,.% +c47:.35% +-.:.92c<%
987.</0,B349.<% K7:7?4.7=% 7??-E..B% 9,,3497% .8%
<,SK7:7?4.1,3?/K/%  +-/34-723497% 27% +,-.F,-.B2c,.%

/>:734.%0.3?/9=% 0,B349.,<% <,SK7:7?4.1,3?/K/% <7K2.42K/%
+/:A% .% 0- % b0277?/% 0/% 3.@% +/-% 2.% /0.2% .8% +-,0:/S,@%

4,@2.1,3?.@% 9/8</S2/34,B% .% -,K.34-7TE.A% >/:,,% 2.8?.@6
0-192,B% +/9,-@2/342/B% A-?/34.=% 9,-/A42/=% +/89/:A4%
[>27-0S.9745% [3474?.% R4.@% -78-OV7;].@3A% 3+042.?/9 %
G,-9c<%+-.<,-/<%47?/K/%-/07%347:7%K7:7?4.27%LwP% "# %

1% "&% K % K-O++7% ?.47B3?.@% .% 7<,-.?723?.@% 738%2/</
[>27-0S.:7% 3:7>0;% +,4:,/>-7820;% 34-0?40-0=% 3/34/A]P%

.8% 89,80% .% /@974c97;]0;% K7:7?4.70% 90/:5% <7:/B% /3.%
*3 C% _94/-c% +-,0+/S..=% 14/% +,4:A% [>-78/9727%
13474?27<.% ?7-..2/9/K/% 3+042.27=% -78-OV7;],KI3A% 9%
K-79.47E.122/<% +/:,.% 3+.-7:52/B% K7:7?4.?. % %€4/>c% R&%
+-19,-.45=% <c% 9c+/:2..% 1.3:,22/% </0,:.-1972..%
-78-0V,2.A% 3+042.?7=% 09.SO],K/3A% 9% +/:A-2/B% +:/3%3/
<733.92/B%K7:7?4.2.%*%U,V,42.?/9% 1 G =% W/42.?/97% %% %
G.35<7%9%"_34-12%S0-2"% % %L %wW!le! C




*3C% G/%
G M,@4,-7=%
27+/<.27;4% y

? A

E %
37</<%  0,;,=%
K7:7?4.2% 6%
142/3.4,:52/% >c34-cB%
+-/E,33=% +-.9/0A].B% 87%
9-,<A=%2,%+-,9cV7;],,% %
<:-0%:,4=%"?%F/-<.-1972.;%
0.2/KI%  [>d,?47%  *?7?%
+-79.:/=%  R:.+4.1,3?/B%
K7:7?242.C% 1% 3:017,%
K7:7?4.2% 3% +/:A-2c<.%
?:5E7<.% >:7K/07-A%

9¢-75,2.,%
12.%

% a% 9%
3.A2.%
RA4/%

Z, KNK
0 25
i

‘f.'l-

-25

M, Knx

$ D» $ C BT A

D " BS.. D

%

1% ?71,349,% </0,:.% 0:A% /+.372.A% 3+042.27% >-7:.% 6 %
4¢3 %37</K-79.4.-0;]. @% 1734.E%*987.</0,B3490;]. @%0- OK%
3% 0-OK/<C % Ic>/-% <733c% 3+042.27% * 6@ C% >c:%
IK-72.1,2%  0722c<.% />% [+4.1,32/B%  39,4.</34.%
?/:5E,/>-782/B% 34-0?40-c=% ?/4/I-TA% 2,% +-,9cV7,4% x%
+:2/B% 39,4.</34.% LwP% "#% G-.<,-c% -,80:5474/9%
+-.9,0,2¢%27%-.3 %N7?%9.02/%27%-.302?,=%27>::07 FA% 0%
LwP% "#% 7?/:5E,/>-7827A% 34-0?40-7% 9+/:2.% </S,4%
+/A9.453A% 27% [42/3.4,552/% -722,B% 3470..% -78-OV,2.A%
27-:.219/B% K7:7?4.2. % m,47:52/,% 3-792,2..% 3% -782c<. %
</0,:A<.%3+042.27%+/?787:/=%14/%34-0?240-7%89,802/B%0
:01V,% />dA32A,43A=% ,3:.% +-,0+/:/S.45=% 14/% 3+042.268%
0.3?2/9c<=% 7% 2,% 3F,-.1,3?.<% *?/20,237E.A% 9% +,4:,% G¥R
1347412% +:142/K/% AO-7% 3+042.27C % N-/<,% 4/KI=% /PIBTF%
14/%F/-<7%+/:017;],B3A% +-.%-78-0V,2..%3+042.27%+,4: %
879.3.4% /4% @7-774,-34.2% 4,<2/K/% K7:/% LwP% "#%
W:,0/974,:52/=% OS,% 37<7% </-F/:IK.A% ?/:5E,/>-782/B%
0,47:.% *27+-.<,-=% ,,% 9.0.<7A% 3+:;3204/345C% </S,4% 045%
IK-72.1,2.,%27%<7330%2,9.0.</KI%K7:1%K7:7?4.2. %I|%317,%
LwP% "#% <C% +/:01... % 9% +-,0,:,7@% /+4.1,32/B% +,4:.%

9?:70% 37?-c4/B% <733c% 9% 6% -787% +-,9¢cV7,4% 9?:70%

739,4A],B3A" %%
LwP% " #% 0,</234-.-0,4% 3005>0% O+79V,K/% 27% <733.920;

K7:7?4.20% 2,>/:5VIKI/% 3+042.?7 % _% 14/% >00,4=% ,3%% 27
K7:7?4.20% O+70,4% >/:,,% <733.92cB% 3+042.?% ..% /27%

87@974.4% 8271.4,:520;% 17345% 9,],3497% +-.>:.8.9V,B34%

K7:7?4.?.%:%1% R4.@% 3:017A@% </KO4% 9/82.?2045%X0(90.4,:

/>d,?4c=%278¢97,<c,% K7:7?4.27<.% 3% +/:A-2c<.% ?/:5E7< .%

02.?7:52/B% K,/<,4-.%
987.</0,B349.A% .% /3/>c<%
@7-774,-34.27<%
987.</0,B3490:].@%
K7:724.7% [>-780,43A%
>d,24=% 9% 214/-1<%
0:.4,52/% 3/30],3490;4%
134742.% [>,.@% O17342.E%
0,24-7:527A% 17345% 472.@%
>d,24/9% [>c12/% :.V,27%
K787=% 2/4/-CBY E,:.2/<%*,K/%
<7337% +-,9cV7,4% *)C%
39A872% 3%  +:A-2/B%
?/:5E,9/B%34-0?40-/B %%

o, KN

*S)&+( + 5

%

UO?/9/03490A35% R4.<.% -,80:54747<.% 27>:;0,2.B=% <c%
3</0,:.-/97:.% +-/E,33% +-/:,47% >/K74/B% K78/<% 3+.-7:. % 9%
+/:A-2/B%+:/3?/34.%39/>/02/B% /4% K787%/32/92/B% K7:32.%

*v $'%s=%] $'%L% % % % % ""# %

s! %LI%Q"6" C%hb?787:/35=% 14/% 9% +-/E,33,% B2/K/%
?21247?47% [32/927A% K7:7?4.?27% <IS,4% 87@974.450/9 1?x%
K787% K7:7?4.?2.60/2/-7% .% R4/4% K78% 87% 9-,</% :34%
[>-780,4% 9% ,,% +/:A-2/B% +:/3?/34.% ?/:5E,90;% 34-0?40Q-%
b>.:.,% K787% 9% ?/:5E,% +/-/S07,4% 89,80//>-78/972.,=% . %
?/:5E/%3472/9.43A%9.0.<c<%9%/+4.1,3?/<%0.7+78/2, %%

1% @/0,% -731,4/9% 0OO07:/35% 477S,% 9+,-9¢,% 9cA9.45%
879.3.</345% <,S00% -78<,-I<% 7??-,E.[22/KI% ?/'5E7% %
34-0?40-2¢c<.% +7-7<,4-7<.% E,24-7.52/B% K7:7?4.?.=% 9%
17342/34.% <733/B% 4,<2/K/% 9,],3497 % Xc% 27V:.=% 14/%
30],349/972..% /1,25% +-/[4AS,22c@% +/:A-2c@% ?/,E=%
+/0/>2c@%+/?78722c<%27%-.3 =%</S2/%/>dA32.45%4/1%29%
4/<% 3:017,=% ,3:.% E,24-7:52c,% K7:7?4.?2.% [>.707;4%
<733.92¢c<.%4,<2¢c<.%K7:/ % Y4/4% 9¢c9/0% +/049,-S07,43A%%
?.2,<74.1,3?.<.% .33:,0/972.A<.% ?/2?-,42c@% K7:7?4.?% 3%
+/:A-2¢c<.%7?/:-5E7<.%*.801,2.,<%09.S,2.A%K787%.%89,8%627%
132/9,%3+,?4-7:52c@%27>:;0,2.BC %%

',<2¢c,% K7:/% K7:7?4.?% .K-7;4% 97S20;% -/:5% +.%
F/-<.-1972.% 2,% 4/:5?/% 77?7?-E.[22c@% 7?/:5E,9c@%
34-0?240-=% 2/% % +-/4AS,22c@% +-.:.92c@% />-78/972.B %
f-O++7% 7<,-.2723?.@% 734-/2/</9%*n $%z=%) %zP=%
hk %}% % %z% "™ %s %L %Q# 6"1C%
2,0792/% +/?787:7=% 14/% </-F/:./K.1,3?.,% @7-7?4,-.34.? %
+-..92c@% "@9/34/9"% 987.</0,B3490;].@% K7:7?4.7=% 9%
17342/34.% .@% +-/14AS,22/345=% [+-,0,:A;43A% +/<.</[%
+7-7<,4-19% +-/:,47% ,],.% % <733/B% .% -73+-,0,:,2.,<%
3?-c4/K/%9,],3497 %%

Y4/4% 9¢9/0% >c:% +/0?-,+:,2% .% 27V.<% .33:,0/972.,< % 27 %
+-<,-,% 827<,2.4/B% 09/B2/B% 987.</0,B3490;],B%
3.34<c% ""XcV?2A%  *LwP% #% 27% -3 C%
+-/0,</234-.-197:.=% 14/% <I/-F://K.;% .% ?.2,<74.?0%
+-/4AS,22/K/=% +/14.% +-A</..2,B2/K/% "@9/347 "% 2,:58A%
/>dA32.45% >,8% +-.9:,1,2.A% <733.92c@% K7:/=% /?-0OS7;]. @%
/>% 0173490;]..% 9/% 987.</0,B349..% K7:7?4.2.%
*U,V,42.2/9% | G =% W/42.2/97% J ~% % G.35<7% 9% " %/
SO-2"% "& %" %L %W "#6 &C %%

J7% 6<,4-19/<% 4,:,3?/+,% W+,E.7:52/B% 734-/F.8.1,3?/B %
[>3,-974/-.% U_J% *+/3% J.S2.B% _-@c8=% N7-717,9/6
€,-2,3.AC% >c..% +/:01,2c% 02.?7:52c,% 3+,?4-7:52¢c,%
0722¢,=%3/K:732/%7?/4/-c<%27%+-14AS,2..%>/:,,% %?+206/4%

<c%

1




O] +19,-@2/342¢,% A-?/34.=% 2/=%?7?%+/?787:.%
+-/34¢,% /E,2?.=% /2.% </KO4% 27>:;07453A%
3/9-,<,22¢c<.% <,4/07<.% +/% 7?-7B2,B%
<,-,%0/% ¢ %%

€4/>c% +-/727:..8.-/19745=% ?7?% 1734/%
++707;43A% K7:7?4.2.% 3% +-...92c<.%
34-0?40-7<.=% <c% -733</4-,:.% f:0>/?.,.%
G/:A%*fGC%6%3,9,-2/,%.%;S2/,=% 6% ?/4/-c,%
2,0792/% 27>:07:.35% N/3<.1,3?.<%
4,:.3?2/+1<% <e7>>7% fG% 6% R4/%
@-72A).,3A% 9% a234.404,% 7?/3<.1,3?/K/%
4,.,3?2/+7% % /4?-c4c,% 0:A% 39/>/02/K/%

A01346-0801 * NGC 46504
P f y
C N ! $ C $ @ !
$ |
" &
I ¢ N $ 9,.1.27<.% 0/%
&

A0-7% K7:7?4.2.% :01,9¢,% 3?/-134.% .8:017;],K/% K787% 9%
N@9/34,"% [347;43A%/1,25% >/:5V.<.%*+-.<,-2/%! % ?< 3 % +/%
1421V,2.;%?%A0-0C %

%

W% +/</]5;% 1.3:,22/K/% </0,:.-/972.A% <c% 27V:.=% 14/%
3/K:73.A% 3% 0722¢<.% 27>:,0,2.B% </S2/% 0/34.15% 4/:5?/99%
4/<% 3:017,=% ,3:.% 0/+034.45% 27:.1.,% O% K7:7?4.?% 334,
<733.92c@%4,<2c@%K7:/%*3%/42/V ,2.,<%<733c%K7 /%3387
K7:7?42.% 9% +-,0,,7@% /+4.1,3?/KI% -78<,-7% "~@9/347"=%
-792¢<%+-.<,-2/%1,4c-,<C %%

%
)P

; &
%
N7?%0S,%0+/<.27:/35=%9%>:.82/B%?%27<%/>:734.%BBBI%
3/3479% 987.</0,B3490;].@% 3.34,<% 9@/0.4% :.V5% 6 x%
K7:7?4.? % G-,0+/:7K7,43A% [0272/=% 14/% 9% +-IV:I<% .@%
?/2E,24-TE.A%</K:7%>Cc45%8271.4,:52/%>/:5V ,%*@/4A%HC86
87% 4/K/=% 14/% 3-,02AA% +:/42/345% 13,:,22/B% >c:7% 9c\5%
3:,0/974,:52/=% 3-,02.,% -7334/A2.A% <,S00% K7:7?4.27<. %
>C:.% <,25V,C % U/34% 4,<+7% 987.</0,B349.B% K7:7?4.?% 6%
2/:.1,349/% .@% 4,32c@% 3>:.S,2.B% 87% ,0.2.EO% 9-,<,2.988
,0.2.E,% />d,<7% 6% 3% 09,:.1,2.,<% ?-732/K/% 3<,],2.A% %
+-,03278c97,43A% .% 3/9-,<,22c<.% 4,/- A<.% [>-T8/972.A %
K7:774.? %%

1% -7<?7@% 4,/-.% -73V.-A;],B3A% 13,:,22/B% 9,:.1.27%
?2-732/K/% 3<,],2.A% % */42/3.4,:52/,% 09,..1,2.,% 0:.2%

9/:2% :.2.B% 9% 3+74-% 09.SO]K/BA% .34/12.27% +I%
3-792,2.;%3%RA47:/22c<%3+,74-/<% .8687%RFF,?247%m/+:,7C%
@7-774,-.80,4%-7334/A2.,%0/%/>d,?47 %1% 2734/A],,% 9<A%
[>27-0S,2c% K7:7?4.2.% 3% +6 % a@% "9.0.<cB"% 9/8-734%
3/3479:A,4% :.N5% 2,3?/:57/% +-/E,24/9% [4% 3/9-,<,22/KI %
9/8-7347%I3,:,22/B %%
T2=%27+-.<,-=%9%-7<?7@%4,/-..%.,-7-@.1,3?/K/%3?QT2.A%
K7:7?4.2.% [>-780;43A% 87% 31,4% <2/S,349,22c@% 3:.A2.B%
>d,?4/9% <,25V.@% <733 % W:,0/974,:52/=%
2,4/3-,0349,22/,% .8<,-2..% 4,<+7% 987.</0,B349.B% .%
3:.A2.B%K7:724.2%+-.%-782c@% %6%R4/%/1,25%97 SAERVAYs
+-/9,-2.9%3+-79,0:.9/34.9%3/9-,<,22c@%+-,03479:.2.B% %
G-.% 0<,-,22c@% % -/134% 4,<+7% 3:.A2.B% K7:7?4.2% />c12/%
31.47;4%+-/+/-E.[27:52c<%* ' C* %W/9-,<,22¢,%/E,2? %

% 97-5.-0;43A% 9% /1,25% V.-/?/<% 0.7+78/2,% 6% /4% % O/%
G-.1.2c%34/:5%>/:5V/K/%-78>-/37%6%-782/K/%-/07%RFF?4c%
3,:,7E..=%7%477S,%.3+/:58/972.,% 0:A%/E,2?.% %?/39,2c@%
<,4/0/9 %%

XCc%-,V..%3-792.45%9%:/27:52/B%I3,:,22/B%* " C%. %+-%

o 0% *+-.% R4/<% ?-732/<% 3<,],2..% />d,?4c% 9.02c% 47?.<. =%
27?.<.%>C:. %% #%<:-0%:,4%27870=%4 , % ?2/K07%I3,: 227&7%
+-.<,-2/%909/,%</:/S,C%0/;; % K7:724.2=%2/4/-c,. % >C:.% >c%
:,K2/% 082797,<c% .% 34-0?40-7% ?/4/-c@%/1,9.02c<% />/7%b
/>dA32A:735%>c%+-/E,337<.%987.</0,8349.A%.:.%3:.A2. A%

1% ?71,349,% 472.@% />d,?4/9% <c% -,V..% -733</4-,45%
K7:774.2.%3%+-/14AS,22¢<.%+-.:.92¢<.%"@9/347<. %*3<%0:A%
+-.<,-T% LwP% 1&"=% LwP% #=% LwP% # % 27% -3 C%
a89,342/=%14/%"@9/34c %/>-780;43A% +-.%4,32c@% 2:AQ %
K7:7?4.2% 3-792.<c@% <733=% .% +/R4/<0%
270,S2cB%  .20.274/-%  2,0792,K/%  K-79.47E.[22/KI%
9/8<0],2.A % G-...92¢,% 34-0?40-c% .<,;4% /1,25% 2.8?.,%

z <

3+/:58/972.A% *-3 C% .8/>-7S,2.A%

39,-@07:,2.@% />d,?4/9% 27% 090@% 2,>/:5V.@% +:/]70?7@=%
27@/0A].@3A% 9% W,9,-2/<% % +S2/<% +/OV7-A@ % 1%
2734/A],,%9-,<A%fG% 6% 37<c,% K:0>/?.,% 27V .% "+-/?/.c %
13,:,220; % 1% R4.@% +/:A@% 9.02c% />d,?4c% 3/% 89,802c<.%
"“el"% *?-0+2,BV.% 278,<2c,%
4,.,32/+c% +-1.K-c97;4% 9% R4/<% 27% 2,3?/:5?/% ,0.2.EC %
N-I<,% 4/KI=% 92,74</3F,-2¢,% 27>:,0,2.A% +/89/:.:.%
09.0,45% 92,K7:7?4.1,3?.,.% />d,?4c% 9% fG% 3% OK:/9c<%
-78-V,2.,.<%+ "=%14/%477?S,%9% 2,3?/:5?/%-78% +-,9c\V7,4%
:01V.,%278,<2¢,%9/8</S2/34. %%
%J7% ?70-7@% 3% fG% <c% 3.34,<74.1,3?.% .3?7:.% />d,?4c% 3%
+-..92c<.% 34-0?40-7<% *% Vv  $'%s% % % %

% %s!!%L %Q"6"C % I3,K/% <c% 9cO0, L%
>[:,,% # % K7:7?4.2% 3% "@9/347<."% 9% 090@% G/:A@%®B6/027% .
27B0,22c@% 39,-@07:,2.@% 09/B2c@% 3.34,<% +/?78727% 27%
-3 #C %1%.24,-,30;],<%273%0.7+78/2,%7?-732c@%3<,],2 .B%
*e 6 C% /?787:/35% % 47?.@% />d,?4/9 % a24,K-7:52¢,%
Fl/41<,4-.1,3?..% @7-7?4,-.34.2.% +-,0+/:7K7,<c@%
+-...92c@%/>-78/972.B% O% R4.@% %K7:7?4.2% >C:.% >%87%
@7-7?4,-.34.27<% "@9/34/9"% O% >:.8?.@% 987.</0,B349@]%
K7:7?4.?2 % m:A% 27B0,22c@% />d,?4/9% <c% /+-,0,....=% 145
+-134-72349,227A% +:/42/345% K7:7?4.?2% 3% +-...92c<.%
r@9/347< % +-.% % % -734,4% ?7?% *’C“=% KO,% -+ #o*Y4
8271,2.,.% +/:01,2/% 0:A% </0,:.% 13,:,22/B% 3/% 3-,02,B%
+:/42/345;=%K/-780/%<,25V,B%?-.4.1,3?/B %%
%

%

%

N-.4.1,3?7A% +:/42/345% 6% 97S2,BV.B% ?/3</:/K.1,3?.B%
+7-7<,4- %,3:.%3-,02AA%+:/42/345%9,],3497%9/%13,:,2 2/B%
<,25V,% R4/B% 9,:.1.2¢c=% 4/% -73V.-,2.,% 13,:,22/B% >00,4 %
+-/0/:S7453A% >,3?/2,12/=% 7% ,3:.% >/5V,% 6% -73V.-,2., %
1,-,8%2,?/4/-1,%9-,<A%3<,2.43A%3S74.,< %%

m:A% 13,:,22/B=% 3-,02AA% +:/42/345% ?/4/-IB% -7927%
?-.4.1,3?2/B=%8271,2.,.% %09,:.1.97,43A%0/% C%ad722P4.%
-,80:5474c% 39.0,4,:53490;4% /% >c34-/<% -/134,% 4,<+7%
987.</0,B349.B% K7:7?4.2% 3% % .% 3/K:730;43A%
+-,03?7872.A<.%3/9-,<,22c@%4,/-.B %%

1% 2734/A],,% 9-<A% 0OS,% A32/=% 14/% K-79.47E.[22¢,%
987.</0,B349.A% .% /><,2% <733/B% <,S00% K7:7?4.?27<.% >&b
/1,25% 97S2c<.% F7?4/-7<% 9% .@% R9/;E..% G/R4/<0%
0,47:52/,% .801,2..% 987.</0,B3490;].@% K7:7?4.?%
+-,0/13479:A,4% 87<,174,:520;% 9/8</S2/345% 09.0,45% 4,%
+-/E,33c=% ?/4l-c,=% 9/8</S2/=% +-/.3@/0.:.% 27% -722.@%
3470.A@% F/-<-1972.A% K7:7?42% % +-9,.% ?%
27>3,07,</<0%<2/K//[>-78.;%.@%39/B349 %%

3%

@% 27:1.% 6%
9; <=40(

JT A
((C+,+m

(((®+d 0 n+1B D '




1= == " ;
I(. |

b e e e e e o K:792/,%1>,3+,1.45%+-/3:/B?0%9/800@7%<,500%?/S,B%7%.%
12-0S7;],B%3-,0/B %
T) P3 % 1% +2E+=% V,-34A27A% 2/FA7=%
/ ( V,-34A2/B% V7-F% % 4—+:TA% +O@/97TA% 20-427% /> 3+,19;4
0/3474/120:% 87].40% /4% <I-I87% N72% 7:54,-274.90%
V,-34A2c<%69,17<%</S2/%+/3/9,4/9745%9,].%.8%+/:.R34, 7%
) *S,:74,52/% 090@3:/B2c,=% 9204-22.B% 3:/B% 6%  x%
+:.R34,-% UDDVWHX¥92,V2.B% 3:/B% 6% X% +/:.R34,-=% X%
& + @:/+17C %MAT2C%4/S,%:01V Y6+/0/>-745% .8%A4T2IKI%<TH, %

U f I B <= D <) 3 N/<>2.-0A% 4,-</+,-1742.% *0/9/:52/%
0 " g Ge 9 BS)2.4[5-7 D 4122.=% 3/@-72A]..% 4/12/345% 09.5,2.BC% 3% 4—+:c<.%
v 0)*+,,45)2.60) 23 97-,527<.%.:.%-0?79.E7<.%9c%.8>79.4,%3,>A%/4%<2/S 897%
% +/>,<% G-% 2,/>@/0.</34.% ~+/07-04.45% 14/62.>005%

b32/92/B%+-/>:,</B%0:A% 273%3%I7<.%A9:A 43A%4/=% 4:-</+,-174?.% 2,% 07004% 87<—82045=% 7% +-.% 27>:;0,ZM%
14/% A32/,%2,>1% 8.</B% 5% 3.2/2.<% 3.:52/KI% </-/87 % €4 S,=%  /0,4C,%+/9,-@%2.@%4—+:¢,%-0?79.Ec%3/K-,4 %

14278C97453A% /4% 27>:;0,2.B%8.</B%:% MO<7;=% 14/% 7346/2 I 3> .<2AA%/[>095% +::3% 4—+:C,% 2/3?.% .8% 4772.%
>.4,:5% 2,% 3</S,4% 47?% O/:K/% +-/S.45% >,8% 27>::0,2.B % ZDV[H@%0%4,-</34,:5?. %b0.2%.8%:01V.@%97-.724/9%/>09.%

N-/<,% 4/K/=% -,0?.,% 734-12/<.1,3?.,% A9:,2.A% 9c+707:4 % .% 6% 0O24c¢ % b>095=% +-/9,-,227A% +/?/:,2.A<.% R9,2?/9% .%0R-:@%
27%8.<0=%2,%:.V745%S,%3,>A%00/9/:5349.A%/4%. @TRMY ~ 3:9,-2c@% 27-/019% % 2/9BV.% 4,@2/:/K.% 9% 9.0,%
“77% 0797B4,% +/-78<c3:.<=% ?7?% 27<% /-K72.8/9745% 4,-<[<74,-7:/19% 2,% 07004% 87<—82045% 07S,% 9% 37<0;%

27>:0,2.A% 9% </-18c% 477=% 14/>c% >C:/% @/45% 2772/,64/% @/:1020;%2/15 %

+0/>.,% 2/<FI-47% % 2,% >C:/% -.327% 0:A% 80/-/95A% .% S B.% %% 44). + +,

27>::074,:A %% %% ?725%8FHEDIDHEY%% 9c+/:2,27% .8%% )D 6
’ b32/92¢,% +-/>:,<c% % 27>::0,2.B% +-.%<.203/9c @% % <.?-19/:1227S%/1,25% 4/2?/K/% 9/:/?27% -78:. 12/K/%

4,<+-740-7@% 6% R4/% 87<—-8V..% IS =0% 3,1,2.A% W+:,4,22/% 9% 4?725=% /2/% 3/807,4% /]0O],2.,%

[347:52¢,%1734.%4,:7%34-707;4%/4% @/-/07%<,25V, % TP8%S %  °/<F-47% >7K/07-A% 9c3/?/B% +:/42/34.% 9/-3.2/? %%

&4 (P. 4 %@ +P. & )& X74,-.7:%3/1,47,4% 9% 3,>,% 097%4.+7%9/:/2/2 % K.O-/F/>2cB%
4 %% *0/0//447:2.97;.BC% 3%  9204-22,B%  34/-2c% %

1% R4/B% 34745,% <c% +/347-7,<3A% -78/>-7453A% 9/9% K.0-/F.:52cB% *3<71.97,43A% 9/0/BC% 3% 92,V2,B% 34/-/12c %%
93,@% 2;7237@% .% 0745% -,2/<,207E.% +/% +-/9,0,2.:% G-% .24,23.92c@% 872A4.A@% 9204-22AA% 34/-127% 4?72.%
734-/2/<.1,32.@% 27>::0,2.B% 9% 3.:.52cB% </-/8=% 9% <,-0% 1347,43A% 4,+:/B% % 30@/B % f.0-/F/>2c,% 9/:/?27=% 2,%

39/.B%?2/<+.4 2E.. % 9+.4C97A% 9:7K.=% 9C9/0AL% ,,% 27% 92,V2.B% 3:/B % G:/] /5
%06b%4/<=%%?72%34/.4%/0,97453A=%+/0->2/%-733278 19 @2/34.% 92 V2,KI% 3:/A% 09,.1.97;4% 87% 31,4%
- 23720-%X.4.9 % 3¥,E.7:52/B% 9A82.% S% +.,42.% .<,4% -789,49:220:%

L 3 %I/+-/3% 9¢c>/-7% V7+?2.% A9:A,43A% 30KO>/% 34-0?40-0=%  2,-/92/34.%  3+/3/>3490;4%  0/34.5,2.;%
12c<=% ?7?% +-79.:/=% +/0@/0.4% 4/=% 14/% Ic% 2/3.4,% 2/>@/0.</K/% RFF,?247% 1% -80:5474,% 9:7K7% 7?4.92/%
+/93,02,92/ % t/:5V.<% +:3/<% A9:A43A% 27.1.% /49/0.436% 3% 92,V2,B% 34/-/2c% 4,-</>,:.5A% ?% 3:,00;],<0 %
27+:VI27% 0% 97V,B% ?0-42.% m:A% 87].4c% :.E7% </S2/% 3% S% O4+d4ne (—% )D6 % 6%
+/+-/>/9745% .3+/:58/9745% <73?.% 4.+7%bXbJ/93?.@=%8B5%  K.+/7:,-K,22cB% <74,-.7:=% 2,% 9c8c97,4% R-18..% ?/S.=% 7%

477S Y%+, +A43490,4%-1340%.%-78<2/S,2..%>774,-B %




T % ZDV[HQFG % /2?.B% 090@34/-/22.B%
9/-3.34cB% <74,-.7:% +-,?-732/% +/0@/0.4% 0:A% 4,+:/K/%
2.52,K/%3:/A%/0,S0c %

T 9%ZDCFH WHX3'/2?.B% R:734.12cB% <74,-.7:%
.<,,4% 090@3:/B20;% 34-0?40-0% .% .0,7:52/% +/0@/0.4%%:A
4,-</>;5A%Q %n %9c3c@7,4% 9% 097%-787% >c34-, 4% %
@:1+1? %

ZDCFH "@HF@&?28AK?.B% R:734.12cB% <74,-.7:=%
4A20].B3A% 9/% 93,% 34/-12c % G-/12cB% 9,-@2.B% 3:/B% .%
9204-,22.B% <AK?.B% 9/-3% +-,2-732/% /49/0A4% .8>c4/12@%
9:7KO % [:7K//49/0A].,% 39/B3497% Q % j D% 27% x %
>/:5V,=%1,<%0%727:/K.12c@%<74,-.7:/9=%.3+/:580,<c @A %
2.52,K/%3:/A%/0,S0c %

T ZDV[H@FG 3 m9O0@34/-/22.B%
9/-3.34cB% <74,-.7: % a<,4% +-,7-732¢,% 724.+.:2K/9¢,%
39/B3497% *2,% 3?774¢97,43A% 9% V7-.2.C% G-,?-732/% +/GE&/0
0:A%4,+:/K/%9,-@2,K/% 3:/A% /0,S0c % G-.% 3:7>/<% 0/S0,%,%
+/<I?7,4 %

+/:.R34,-7=% ?/4/-7A% 2,% 9+.4¢97,4% 9:7KO=% 2/% +-/9/0#4,, %
N-/<,% 4/K/% .80,:.A% .8% R4/K/% <74,-.7:7% :,K?.=% +-/1286 .%
+-,2-732/% 0,-S74% 4,+:/=% >:7K/07-A% >/:5V/<O0% ?/:.1,34 90%

S,:74,:52/%+/?0+745%/?0:A-c%3%-,8.2/9c<.%27K:782.?7<. %
Y4/% +/</S,4% .8>,S745% 97<% /SIK7% /4% +-.?/32/9,2.A% ?%
< 47:0% [?0:A-7T% _% >c45% </S,4=% % /4% 1,KI64/% >/:,%
2,+-.Ad2/KI %W%87+/4,972.,<%/?0:A-19%+/</S,4%3+-79. 453A%
3.34,<7% +/0/K-,97% /?0:A-7 % N7?% +-79.:/% /?0:A-c% 392/%
3.34,</B%+-,0:7K7;4%87+702¢C,%+-/.89/0.4,:.%/+4.2. % %%

ad7?=% +:/]70?7% /41.],27=% 32,K% O4-7<>/972% % .%
+-,003</4-,2/% <,34/=% KO0,% >0004% 9/% 9-,<A% 27>:,0,2.B%
27@/0.453A% 97V.% [?0:A-c% % +-/1.,% <,:/1. % 1739,4:*EC%
9c2/3.<% % 0347279:97,<% 4,.3?/+=% 14/>c% /2% O3+, %
4,-</347>.:.8.-/197453A % % W:,00,4% 9c2/3.45% 4,:,3?2/+% 3%
877-c4c<.%?-cV?7<.=%7?/4/-c,%</S2/%32A45%<.204%1,-,86! %

b4?-c97,<% 93,% ?-cV?.% .% ?/:+71?.% .% .0,<% 9% 0/<%
*,3:.%27>:,07,<%27%071,C%.:.%9%<7V.20%*,3:.9%27>:,0/<%9%
+/:,C %%

T3:.% Ic% +:72.-0,4,% 27>:;,0745% 27% 071,=% 4/% +/%
+-.,800%*7%+-.,@745%27%0710%Ic%0/:S2c%2,%<,2,,81%%

% 173/9% 0/% 30<,-,?C% 17<% 20S2/% 3-780% S,% 872A453A%
7 JVFFGF C% 6% R4/% 3.24,4.1,3?7A% "V,-345"% .8%>/K-,9/<% +/<,],2.A % U734/+.4,% +,15% *.% +/87>/454,35

% /%
0/3474/12/<% 87+73,% 4/+:.97C% .:.% 9/3+/:580B4,35% .2c<%
[>IK-,974,:52c<.% +-.>/-7<. % W/K-,B4,% .% +,-,:,B4,% 9%
4,-<I3%K/-A1.B%17B%.:.%?/F, % G/%9/8</S2/34.%+-.K/IAR54,%

9/800@7=% 3/0,-S7],KI3A% 9% 477?% 278c97,<c@% "9/800V2c@%7?S,% K/-A1.B% >0:5/2% .:.% 30+% 9% 3+,E.7:52/<% +-/00/28/0

?7<,-7@" % G-/.89/0349/% F:.37% 87?:,17,43A% 9% 4/<=% %&/
K/4/190;% 3.24,4.1,3?0;% 4?7725% -73?:70c97,4% 27% -/92/B%
+19,-@2/34.% .%3%+/</]5;%3+,E.7:52c@%97:.?/9%3%<,:?.<.%
134-c<.% ?-,1?7<% 27-0OV7;4% 2,+-,-c92/345%
+/9,-@2/342/K/%3:/A % G/:01,2¢,%A47?.<%/[>-78/<%<.?-[2 .4.%
F/-<.-0;4%+/9,-@2/345=%"7/4/-7TA%.%/+-,0,:A,4%02.?7:5 2¢,%
.8/:AE.[122¢,% 39/B3497% F:.37 % G/3:,%/32/92/K/% +-/E,3  37%
+-1.89/03497%3:,00;4%/+,-7E..=%9:.A;].,%27%,K/%92,V  2.B%
9.0%.%+-/12/345 %
A4:.1.A%9%?71,349,%<,S00%+/:7-4,2/<%.%F:.3/<%

4,-</3,% G-.K/4/954,% 17V.% ?7-4c% % 74:73c=% ?-732cB%
F/27-.? % GI87>/454,35% /% >,3+-,+A4349,22/<% +-/@/0,% /4%
0/<7%?%27>:;074,:52/B%+:/170?, %I7K/4/9.9%K/-A10;%, 00%.%
+.45,=% /0,97B4,35% ?7?% </S2/% 4,+.,=% 2/% 347-7B4,35%
.8>,K745% 3:.V?2/<% +:/42/K/% +-.:,K72.A% 0,47:,B% /0,S0c %

0-OK% ?% 0-OKO% .% ?% 4,:0 % 17-72,,% +-/00<7B4,% +-A&-7<<O

27>:,0,2.B % ad7?=% 34,<2,:/5% Ic% 9c@/0.4,% ?% 4,:,3?/+0O %
N7?%0+/<.27:/135%9cV,=%27.>/:,,%/+4.<7:52/%.3+/:58/9  745%
09,% +7-c% +,-174/?7=% 4/2?..% .% 4/:34c, % WA47-7B4,35% 2,%
+-.2737453A%?%<,47::0%K/.c<.%-0?7<. %G-.%27>:,0,2.A0%2,%

.89,342c@% <7-1?% 2,87<,42Cc % Y4/% 39A8722/% 3% 4,<=% 14/%cV.4,% 27% [+4.270% *9% 17342/34.% 27% /?0:A-cC=% 4R2%6?7?%

+-1.89/0349/% % +/:7-4,27=% .% F:.37% .<,,4% /0.27?/90;%
13/>,22/345% 6% +-/.89/0349/% 2,% 4?72.=% 7% 9/:/?27 % b8/%
39/B3497% R4.<% <74,-7:7<% +-.2/3.4% .<,22/% 9/:1?2/=%
-78-7>/4722/,% F.-</B% m;+/2 %%
%%% b0272/=%,3:.% F.-<7%0,:7,4% 9/:/?2/=% 3@/02/,% 9B #9463
39/B3497<% 3% 9/:/?2/<% m;+/27=% 4/% 4?725% +/% ?71,330@% >
11,25%>:.8?7%?%+/:7-4,70 %a:.%2,%>00,4%/4:.174534%2 ,K/%
3/93,< %%% *,@2/:/K.A% +:,4,2. A% 4?72.% .89,3427=% I44E27%
=% 9% />],<=% 2,% 3:/S27% 6% RA4/% 4-.?/47S=% 3% 9+:,4FAc<%
34-0?40-0% 9/-3/[<% Z% +/00,:/?7% 9/-3% </S,4% >c45%
R:,<,247-2/%+-.7:,,2 %%

OS 3 G/KI22cB% <,4-% G/:7-4,?7=% 9% U/33..=%
>00,4% 34/.45% S # % 0:.3% S,% 34/.4% 0,V,9:,=% /?/:/% #"%
0/::7-19% 87% +/K/22cB% <,4- % N7?% 3:,0349.,=% 27% .80 A% .8%
F:.37%K/-780/%>/:,,%2.8?.,%E,2c %%

+-.9,0,4% ?% ,,% 87+/4,972.;% .=% ?7?% 3:,0349.,=% ?% 4k8%%
3% B507% 27% 2,B% b?0:A-% +-.043A% % 3/K-,9745%
4,+:/9,24.:A4/-1<=%:.>/%27% 794/</>..52/B% +,1?,=%:.> /% 9%
4+:/<% +/<],2.=% 14/=% O1.4c97A% +/3:,00;]0;%
4,-</347>..87E.;=% 270/ K/% :V.4% 973% 9/8</S2/34,B%
27>50,2A% 3% 2<% <% >/:,% 347-7B4,35% .8>,S745%
87+/4,972.A% .3?74,:A % N7?% RA4/% 30,:745%0% W+/3/>/9% KA
X/S2/% 870,-S.9745% 0c@72.,.% *14/=% [027?/=% ?-7B2,%
2,00/>2/C=%</S2/%347-7453A% +/4.@/25?0% 9c0c@ 74 5A@HRD%
34/-120% /4% [+4.?.=% 7% :01V,% 93,K/% 87?-c9745% :. E/B=@2%
0cV745% 9% :70/25% J.% 9% ?/,<% 3:017,% 2,% O+/4->:AB4,%
7:?IKI:5%+,-,0%.%9/%9-,<A%27>:,0,2.B=%/3/>,22/%9%</-/8 %
_?IKI5%  </S,4% +-.40+.45% 109349/% @/:/07=% .% Ic%
87-7>/47,4,% 3,>,% /></-IS,2., % 13,% -78K/9/-c% /% 4/<=% 14/%
7:2/K/:5% 3/K-,97,4% S% :/S5=% +-/34/% 1c% 2,% 47?% 87<4.%

e/10% 0/>79.45% 14/% 27.:01V.<=% 27% </B% 98K:A0=%4@/:/0 % N-/<,% 4/K/=% 9% 3/34/A2..% T7:?IK/:52/K/% [+5A2,2A%

97-.724/<%/>09.%A%93,%S,%31.47;%97:,2?. %
%

9,35<7%9c¢3/?%V723%0-/2.45%/+4.?70%.:.%4,:,3?/+=%+M045%
14/62.>005% "7?% 14/% 2% /<-717B4,% 3,>% +-7802.?%

J/%+-79.:52/%/0,453A% 6% R4/%:.V5%3/347927A% 17345%734-/2/<.1,3?.@% 27>:;0,2.B % "7?S,% 347-7B4,35% 2,% ?0:45%

93,K/%4/K/=%14/%270/%82745%27>:;074,:; %

+/4/<0%14/%2.?/4.2=%?7?=%?3474.=%.%7:?/K/:5=%432/34-/40%

m797B4,% 0:A% 2717:7% +/K/9-.<% /% 4/<=% ?7?%8-,2.A %%

+/0K/4/9.45%27>:;074,:520;%+:/]70?0 % m:A%2717:7% % 34%
+/87>/4.453A% [% 4/<=% 14/>c% >c:% O>-72% 32,K % 1/6+,-96@

J,S,:74,:52/% +/:58/972.,% % R:,?4-/+-.9/07<.%
3/9-<,22c@% 4,:,3?/+/9% 9% 3.:.52¢,% </-/8c% .8687%

27>:,0745=% 34/A% % +/% +/A3% 9% 32,KO=% 2,% /1,25W®0/>2/ %9/8</S2/34.%.@%+/9-,50,2.A%93:,0349.,%4/K/=%14/%3877%9%

94/-c@=% 32,K% S% 87<,174,,527A% 9/8</S2/345% +/4,-A45%
<,:?.% 0,47:.% 4,:,3?/+7=% [?0:A-c % m/% 27>:,074,:52/IB %
+:/]70?.% 34/.4% -731.34.45% 4-/+.2?0=% S,:74,:52/% 2,% C3,%
+:0<,4-7T% W7<7% +:/]70?7% 0/:S27% .<,45% -78<,-=%

08:7@% 3472/9.43A% >/,,% KO34/B% .% 27K-08?7% 27%%%9.K74,
9/8-7347,4% T3:% Ic% 93,% S% @/4.4,% .3+/:58/9745%
R:,?4-/+-.9/0c=%4/%87-72,,%87<,2.4,%3<78?0%27%:.4/%.:.%
E.74.< %_??0-742c<%3:,00,4%>c45%.%3%+-/9/07<.=% 8E.A%

0/3474/12cB% 0:A% 4/K/=% 14/>c% -78<,34.45% 27% 2,B% 9,359R27% </-/8,% 3472/9.43A% :/<?/B=% 07% .% 37<.% +-/9/07% 4O

.234-0<,24% % 3/+043490;].,.% +-,0<,4c=% 7% 37<<%
27>:;,074,:A<% 2,% +-.@/0.:/35% >c% +-.% R4/<% +-/+/:8745%
<,S00%2/S?7<.%V474.97%.:.%9.453A%0S.?/<%9/?-OK%22Po
4,:,3?/+7 %N-/<,%4/K/=%,3:.%97V%4,:,3?/+%2,%.<,,4%H#/1?.%
0:A% [?0:A-/19=% 34/.4% +/87>/4.453A% [% 4/<=%
[-K72.8/9745% 27% +:/170?,% +:74F/-<O% *340:=% 40<>/1?@8%6
4+C% 0:A% .@% @-72,2.A% ™,:74,:52/=% 14/>c% [27%
0/3474/12/% 9c3/?.B% >/-4.?% 0:A% +-,0/49-7],2.A%
3?74c972.A% 3% 2,,% +-,0<,4/9 % N74,K/-.1,3?2.% 87+-,],2 %
0>.-745% 2,.3+/:580,<c,% /?0:A-c% 9% ?7-<72Cc % N7-<72% 2%
A9:A,43A% 34,-.:52c<% <,34/<% 6% -78:.12cB% <,:?.B% <O3/=%
+c:5% .% +,31.2?.% +/+7004% 27% /+4.1,3?.,% +/9,-@2/34 4%
9?0+,%3%9/8</S2c<%87+/4,972.,<%/?0:A-7=%</S,4% +-.94.%
?% 3,-5,82c<% +/9-,S0,2.A<% :.28 % a8>,S745% R4.@=% 2,%
S,:74,:52c@% +/3:,0349.B=% +/</S,4% +-.<,2,2.,%
3+,E.7:52c@% ?/24,B2,-/19% 0:A% /?0:A-/9 % N-/I<,% 4/KI=%

>c45% +/9-,50,2¢% *>/:,,% </-/8/034/B1.9c<.% 31.47;43A%
+-19/07% 3% 3.:.?/2/9/B% .8/:AE.,B=% 2/% .% 3% 2.<.% 3:,004%

>c45% 7??0-742c<.C% % bd% </-/187% 34-707;4% 93,% 08:c%

4,:,3?/+7 % G-.% </-I87@% 87% S! W% 1,-,8% 2,3?/:5?/% 17E8% 0%

14/>c% 4,:,3?/+7%271.27,4%87<,-8745%7?-,<7:5,-7=%/3.%</24.- /9?. %

T3:.% Ic% [>27-0S...=% 14/=% 27+-<-=% ?-<7:5,-0%

.<,:7% 2,9/8</S2/%309.2045=%2,%+c47B4,35%30,:745% R4/=%2AA%

3.:0 %X/S2/=%7?/2,12/%S,=%2,34.%4,:,3?/+%9%0/<=%388% ,K/=%
+/4/<% 9c2/3.45% 27% O:EO=% 32/97% S0745% ?/K07%
4,-</347>.:.8.-0,43A % J/% R4/% +-.9,0,4% ?% 8271.4,:52/ B%
+4,-% 9-<2.% yOlV,% +/347-7453A% /4/K-,45% O8:c%
4,:,3?2/+7%27%<,34,=%27+-.<,-%87S.K7:?/B%.%0745%,«@%%
9-,<A% 27% 4,-</347>..87E.; % */:52/% 0,:745% R4/% 20S2/ %
?-7B2,% [34/-/S2/=% 2,% +/02/3A% [4?-c4/,% +7<A% ?%
.234-0<,240 %

2%



b1,25% 7220-742¢<.% 3:,00,4% >CA5% 3% -78:.12¢<.%
31:2,2.A<% Y% 2-+S7<% 97V.KI% 4,:.32/+7% 1.24¢%
874AK.97B4A% 3% O<,-22c<% O03...<=% 14/>c% .8>,S745% %
+19-,50,2.A% <,@72.8</9% .% 0:A% 4/K/=% 14/>C% R4.% O8:86 2
+9,:1 % N-1<,% 4IKI=% +/<2.4,=% 14/% 3/9-,<,22¢.% :K?., %
VA74.90=% <,:]..%/K-72.1.4,:5% 27%-737-c4..% 2/S,2=%+ -%
.@% 4772IB% .@% O3472/92,=% 2/K07% /2.% +-/97:.97;43A%=9%6 32 1
<IKOA4%3:/<7453A % 727A%3.407E.A%39A8727%3%8%<9B4M6 T
3/1:,2,2.A%9c09.S2/B% .%/32/92/B% 1734.%2/S?.% +:017, 43A%
87:/< % Y41%20S2/% O1.4c9745=% =% +,-,0% O3472/92/ROAVAT
2,96-7809.K745%2/S?.%/42/3.4,:52/% 0-OK% 0-OK7%+/: 2834% 7%
13479.45% 2,<2/K/% 39/>/02/K/% @/07 % G-.% 03472/9?,%4AT%
9% 32,K% +-.<2AB4% O<-22/% 03..=% .271,% VA474.9%
*[3/> 22/% <, @72.8<% 87S.<7% 9¢09.K7:],KI3A% 3,K<,247C%27%
<I-18,%:,K?/%:/<7,43A % $

D

J,% 0/+03?7B4,% -,82.@% O07-2c@% 9/80,8349.8% 27% > =~ |

234-0<,24 % J7% <I-I8,% RAI% :K?/% +-.9/0.4% 2% 3,-5,826%

+1<27< %% $
T3:.9% 97V% 4,:,32/+% .<,,4% 3:/S20:% R:,?4-1220:% .

271.270=% 4/% KI% .3+/:58/972.% 9% 3.52¢.% </-18c%  ©

2,S,:74,:52/=% 47?% ?7?% R4/% </S,4% +-.9,34.% ?% 9c@/8@% . ==

34-/A% -78:.12c@% R:,?4-/22c@% ?/<+/2,24% 6% ™N60.3+%8%
?24-[::,-T=%+:74%.%4 0 %%

t-745% 3% 3/>/B% 27% 27>:;0,2.A% 9% </-/820;% 2/15% -
2/04>0?.% ?74,K/-1,3?.% 2,0/+034.</% N/<+5;4,-27A% N
4,@2.77%2,%9c0,-S.4%3.:52/K/%@/:/07%.%9cB0,4%.8%884 T, % :
-,<I24% >00,4% /1,25% O0/-/KI34/A].<=% 2,% K/9/-A% OS,% /%
+/4,-A22c@%0722c@ %

N-7B2,% 97S2/% 82745% 39/.% 9/8</S2/34.=% 2,%
00<7B4,=% 14/%,3:.%1c% 87<,-8:.% ...1045610451% 4/% |#84/S
+-/0/:S745%27>:,0,2.A %N7?%4/:5?/%Ic%+/109349/97:.= %14/%
271.27,4,%87<,-8745%*?7?%+-79.:/=%+,-9c<.%87<,-87;4 %2/K.%

% :.E/C% 6% 3-780% S,% .0.4,% 9% +/<,],2.,% .% K-,B4,35 B4ce4
3/K-,453A=% 32.<.4,% [>095% .% +/347954,% ,% /?//% +1.% (
*>/K-,974,:AC % W2.<.4,% V7+?0% .% +,-174?. % G-/K-,B&b .@% f
140,:52/=%7%87<,-8V.,%7?/2,12/34.%K-,B4,%/?/:/%+,1.= %2/%2,%
347-7B4,35% .@% 3/K-,45% 3-780=% 3,9% 1045% :.% 27P4 /5/B&,9

Ic+,B4,% KI-ALK/% 27+.427=% 7% :01V.,% 3d,V54,% 14/62.5@¢0 T
3IK-41, % 1% 4/<% 3:017,=% ,3:.% Ic% 3..52/% 87<,-8:.=% A%
3/9,40:% (7<% +-,2-74.45% 27>::0,2.A % 10/-/95.% 93.% S.% F '
0/-1S, % D!

T3:.% S,% Ic% 9¢,@7:.% 9% +/:,% 27% <7V.2,=% 4/% 2,%
87>0054,% 87+734.35% >,28.2/<% *3/:A-?/[BC % ™,:74,:52/%
794/</>.:5% +/3479.45% <,4-7T@% 9% 6.% /4% +:/]70?. % J.B% 9
?/,<%3:017,%2,%K:0V.4,%09.K74,:5%.%2,%9c?:;17B4,9%45% 9%

IST #,

g9

c
37:12, %1c,8S7A% .8% 0/<7=% +/87>/454,35% /% K/-A1,<% .86 .% cee

,0, %1/85<.4,% 3% 3/>/B% 4,-</3% 3% K/-Al.<% 17,<%.:.% ?/E% 7%
47?%S,%4,-</3%3%K/-A1.<%>0:5/2/< %

1% :;><% 3:017,% S,:74,,52/% .<,45% +7-0%
?1<+:,?24/9% /0,S0c% *>-;?.=% 39.4,-=% 2/3?.C=% R4/% +/8H% &
17<=% /3479.9% /0.2% ?/<+:,24% 9% 4,+:/<% +/<,},2..% .:.%
794/</>.:,=% 14/>c% [2% 3/K-,:3A=% 27>:;0745% 9/% 94/-I<%6
4,+:/<=%"?/<+:,?4, %%

G/3:,% [?/2172.A% 27>:;0,2.B=% 3:,00,4% 47?S,%

3/>:;,0745% -A0% +-79.: % G,-9/627+,-9/% 3:,00,4% +/<2.45 =% "$

14/% 872/3.45% 4,:,3?/+% 9% 4,+:/,% +/<,],2.,% 20S2/% 4/:5 ?/%
+-.%87?-c4c@%?-cV?7@=%.%:01V,%9%?,B3,%.:.%3Q93/20%3

0% 173% ,345C % Y4/% 9¢c8972/% 4,<=% 14/% 27% @/:/02c@@Y4?-c
+19,-@2/34A@=% 9% 4/<% 1.3:.% /[+4.132.@=% </S,4%
3?/20,23.-/97453A%9:7K7 %N/20,2374%3/%9-,<,2,<%+-.9,0,4%

2% +A9:,2.% -789/0/9% 27% :287@% ..% 8,-27:7@% % _ &

+/34,+,22/<0% .@% +/9-,S0,2.; % °,:,3?/+% 0/:S,2% >c45% Q
87?-c4c<%0/%+/:2/B%4,-</347>...87E.. % Q

G/0c4/S.9=%87/34-.<%92.<72.,%27%/32/92c@%+/:/S,2.A@ %% TS=
%  G-.K/479:.97B4,35%7?%27>:;0,2.A<%8739,4:/% F

%  J7@/0A35%27%0:.E,=%827B4,%<,-0%39/.<%9/8</S2E%R,%

+,-/@:7S07B4,35% Q

1%  G/87>/454,35%/%K/-Al,<%+.45,%.%,0,%

% J,%0+/4->:AB4,%7:?/K/:5%0/%.%9/%9-,<A%27>:;0,2.B% L

%  WA47-7B4,35%2,%?0-.45%
%  a8>K7B4,%87+/4,972.A%/+4.?. %
#%  G-,003</4-.4,%<,34/%0:A%@-72,2.A%/?0:A-19%.%.28@,:?. @%

0,47:,B%4,:,32/+7 % <S=

&% WA47-7B4,35%2,%?737453A%<,47::7%K/:c<.%-0?7<. % !
"% a8>K7B4,%-,8?.@%007-2c@%9/80,B349.B%27%/>/720/%

% J,%+/:580B4,35%2/04>0?7<.%.%4,:,3?/+7<.%3%7?/<452c<% $

327],2.,< %t0054,%7??0-742¢%3%+-/9/07<.% "

%4 /.'&0+ *>. & 2+ 6
V" #$ X &

$

!

XQ

!
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&
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2

T X

T==

$
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&
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())*+,,xxx 45)2.6.78 23, _.237,[6¢c0g *(*,).*[-'T==AZ 751ZAS=ZT ()
71+60x
%
X2/IK.,% 271.27;].,.% 734-12/<c% S% >.4,.%
8707;43A% 090<A% /32/92¢<.% 9/+-/37<.=% 7% .<,22/ % ?79B
4,:,3?2/+%9c>-745% .% 14/% A% 9% 2,K/% 09.SO % G,-9cBZ&BKeho

-78<,-7<% [>d,?4/9 % m-,92,K-,1,3?.B% 734-/2/<% f++7-@ %
-780,:.:% 89,80c=% 9.0.<c,% 9% >,8:0220;% 2/15=% 27% V,3M5
K-O++ % W7<c,% A-?.,% 89,80c% /2% /42,3% ?% +,-9/B% 8B802/
9,.1.2,=% 37<c,% 3:7>c,% ?% V,34/B% % W% +/A9:,2.,<%
3/9-<,22c@%  4,.,3?M4/19% %  [>/-O0/972.A%  R47%
?:733.F.?27TE.A% >c:7% 04/12,27 % b?787:/35% 14/% 89,80c%
94/-1B%9,:.1.2c%9% =% %-787%3:7>,,%89,80%+,-9/B%9,:2c=%%
% 47?% 07:,, % W/9-,<,22¢,% ?-0+2¢,% 4,:,3?/+c% +/89/... . %
-73V.-.45% -7<?.% 89,802/K/% K/-.8/247% 0/% 6B% .% >/.,,%
3:7>c@%89,802c@%9,:.1.2 %N-/<,%4/K/=%>C:.%99,0,2c%%

phito by Ale

%
/4-.E74,:52¢,% 89,802¢,% 9,:.1.2c% *.@% .<,;4% 2,?/4/-c, %
89,80c=%+:72,4c=%y027=%W/:2E,%.%.2/K07%?/<,4cC3422,%
9,:.1.2c% 734-12/1<.1,3?.@% />d,?4/9% +-.9/0A43A% 9%
3+,E.7:52c@%?747:/K7@=%3+-79/12.?7 @%.%?7:,207-A@ %
W</S,4% :.% 97V% 4,:,3?/+% 09.0,45% 4/4% .:.% .2/B%
/>d,?4=% 879.3.4% 2,% /4% ,K/% 09,:.1,2.A=% 7% /4% 7+,204%
,345% % 0.7<,4-7% ,K/% />d,?4.97% 6% :.28/9/K/% O% -,F-774%

I3479.<% 4,<=% ?4/% 27<2/KI% :O1V,% <,2A% -78>.-7,43A% 9% % 8,-?27:52/K/% O% -F:,?4/-7% % b027% .8% 97S2c@%

3/9-,<,22c@% 4,:,3?+7@=% .@% ?71,349,% .% E,2, % el-IV%
+/3/>.,<% 0:A% 4,@=% ?4/% +c47,43A% 9c>-745% 4,:,3?/+7Z%/B4
34745A%IA1,3:797%f/-0.27%...N-74?/,%%-0?/9/0349/% €¢£6D%
+,-9/K/%4,:,3?/+71%*S0O-27:%...3,>/39/01% % %87% #%/0C %

~%S,=%9%39/;%/1,-,05=%+/+c47;35%-733?78745% 7<%
1%4/<=%14/%|c%3</S,4,%27>:;0745%9%39/B%+,-9cB%4L/+3%%

J71.27;1.B% 734-12/<% S% :;>.4,:5=% ?7?% +-79.:/=%
-713+7K7,4% 4,:,3?/+/<% 3% 7+,-40-/1B% /4% #% 0/% <<%
G/0/>2¢,% 7++7-74c%+/89/:A;4%09.0,45%/>d,?4c%2,%3:7>,%

%S% %89,802c@%9,:.1.2%*80,35%,345%2,?/4/-C,%2;32=%/%

?/4]-c@% <c% +/K/9/-.<% 2.S,C % ¥8/34-A45% 92.<72.,% 27%
4,/-..%/+4.?.%4,:,3?/+7%A%2,%>000=%.>/%<74,-.7:7%%R4/<0%
+/9/00%  27+.372/% <2/IKI% % bK-72.1035% ?-74?.<%
+/9,349/972.,<%/%4/<=%14/%2,/>@/0.</%82745%271.27;],<0%
27>:,074,;%0:A%+/2.<72.A%R4/B%34745. %

ad7? % % y;>/IB% 734-/2/<.1,3?.B% />d,?4% *tO05% 4/%
WI:2E,=% +:72,47=% 89,807=% .:.% />d,?4% 07:52,K/% ?/39B%
<,,4% 47?0;% @7-7?4,-.34.20=% ?78% . 3
19,80c=%+:72,4¢c=%.%.2¢,%/>d,?4c%?/3</37%/4:.17;43AYD-OK%
/4% 0-OK7% *+/<.</% .@% 4.+7C% 9% +,-90;% /1,-,05% +/%4BB/,<
9.0.</<0% >:,3?0% S% 47?% 278c97,</B% 9.0.</B% 89,802/B%
9,:.1.2,% 19,8027A% 9,:.1.27% 2,% .<,,4% /42/V,2.A% ?%

@7-774,-.34.2% 4,:,32/+7% 6% +-/2.E74,:527A% 3+/3/>2/345% S%
+/?78¢97,4%<.2.<7:520;% A-?/345% />d,?47=% ?/4/-cB% </2/%
9% R4/4% 4,:,3?/+% 09.0,45 % 1,:.1.27% R47% % O?78c97 9%A%
.234-O7E..%?%4,:,3?/+0 %G-.>:.8.4,:52/%/27%-7927 %

¢ %n%'% =%

%K0,% n% 6% 0.7<,4-% 4,:,3?/+7=% 9c-7S,22cB% 9%
<<4-7T@ %

J/% 80,35% ,345% 47?/B% 2;723 % m,:/% 9% 4/<=% 14/% ,3:.%
97V%4,:,3?2/+%.<,,4%8271,2.,%+-/2.E74,:52/B%3+/3/>2/ 34.=%
?2%+-.<,-0=%%0/% 6B%89,802/B%9,:.1.2c%*89,8027A% 7%
[>182717,43A% 3.<9/:/<% ... TC=% 4/% R4/% 2,% 8271.4=% ®4/% |
09.0.4,%K7:7?4.70%9,:.1.2/B% %

m,://% 9% 4/<=% 14/% 89,807% A9:A,43A% 4/1,12c<%
.34/12.?/<%39,47=%7%:;>/B% 0-OK/B% 734-/2/<.1,3?.B% /c},?4%

6% +-/4AS,22¢< % % ~-?/345% +-/14AS,22/K/% [>d,?47% 9% @0
Kl%<,347@%-78:.127 % m:A% +-/4AS,22c@% />d,?4/9% 98BAY%
4721,% +I12A4..% ?7?%  + % a24,K-7:52cB%
>:,3?% -79,2% 89,802/B% 9,:..1.2,% +-/4AS,22/K/% />d,?47=%
3/3-,0/4/1,22/B% 9% /02/B=% >,3?/2,12/% <7:/B=% 4/1?, % 8%
3?78722/K/% 3:,00,4% 9¢9/0=% 14/% .24,K-7:52cB% >:,37% A%
93,K07% >/:5V,% 89,802/B% 9,:.1.2c% />d,?47=% 7% R4/% /5%
03:/S2A,4%9/+-/3%/%4/<=%>00,4%:.% R4/4%/>d,?4% D% 2%/ %




4,321+ % % €4/>c% [?/2174,52/% /49,445% 27% 2,KI=% %*EC% ) & ( % S
2,>@/0</% 82745% % 47?.% @7-7?4,-34.?2=% ?7?% & 0 3 _ 4 )
+/9,-@2/3427A%A-?/345%/>d,?47%.%34,+,25%,K/%?/242134.% 4 J ( & %*EC %
3% F/2/<% 2,>7 % G-.1,<% 3:,00,4% +/<2.45=% 14/% FI2% 2,>7% %
879.3.4%/4%9-,<,2.%304/?=%<,347%27>:;0,2.B=%734-/%747%

% 8739,4?. % J,% >00,<% OK:0>:A453A% 9% 0,>-.% -731,40% .
F/-<O: %W?7S0%4/:5?/=%14/%0:A%9c>-722c@% 27<.% F+=3%4&
01,4/<%2,/+c42/34.%27>:;074,:A=%0/340+2c%/>d,?4c%0/%#% 6%
&=% %89,802c@%9,:.1.2=%9%879.3.</34.%/4%4 .+7%71d, 94, K/%
?/24-7342/34.%3%/?-0S7;].<%F/2/< %%

", +,-5=%7?/K07%Ic%.<,,4,%2,?/4/-/,%4,/-,4.1,3?/,%
+-,03479:,2..% /% 9/8</S2/34A@% 97V K/% .234-0<,247=%
0797B4,%+/0-/>2,,%/>300.<%4/=%14/%I1c%3</S,4,%09.058627%
2,>, %W-780%/K/9/-;35=%2,%34/.4%S0745%4/K/=%1090c4
93,%47?%S,%?7?%27%32.<?7@%3%4,:,3?2/+7%e7>>7. Y% 0
2,%47? %

%

%

Q |0/*([35 @
)%+, xxx 45)2.14/498 23,_.237,*(*ww<,b[0X).*[- *( *WHA<><<eA<
><<

0+ % % +3 % Ic% 3</S,4,%

27>:,0745% +:72,4c=% 734,-/.0c=% ?/<,4c % X,-?0-.B% Ic%
09.0.4,%?7?%/1,25%<7:,25?.B%3,-+%.:.%0.3?%*%9%87343%
14% ,K/% F78cC% 27% F/2,% 87-. % 1,2,-7% >00,4% 9cK:A0,43% ?
0/3474/12/%?-0+2cB%3,-+%.:.960.3?%*47?S,%9%879.34%8/4%
~—% F78cC % X7-3% +-,03472,4% +,-,0% 17<.% ?7?% A-?.B%
[-72S5,9cB=% ..% +/0/>2/K/% [44,2?7=% 0.3?% 2,>/:5V/IK/%
-78<,-7 % 1/8</S2/=% 9c% -78:.1.4,% 2,% ,K/% +/9,-@2/34.%
+:A-20;% V7+?0=% .:.% 4,<2¢,% />-78/972.A % e/l-I\V/% >00, 4%
9.0,2% +.4,- % I1c% 3</S,4,% 27>:;0745% 0.37% 3% 090<A% .:%
>/:,,=% [-725,9¢<.% +/:/37<.=% % 9/8</S2/=% Ic% 09.0.4,%
t/:5V/,%N-732/,%GA42/ %N-/<,%4/K/%1c%09.0.4,%1,4c-, %,K/%
3+042.27% *al=% f72.<,0=% N7:.34/% .% % T9-/+7C=% 278a@¥<
7:.:,,9c<.=% ?/4/-c,% +-,0347204% +,-,0% 17<.% 9% 9.0,%
89,80/1,?7 % W740-2=% >,803:/92/=% 27.>/:,,% RFF,?42cB%
/>d,?4% W/:2,12/B% W.34,<c % G,-,0% 98/-/<% 27>:,074,:A%
% +-,0347204% 0.3?% +:72,4c=% ,—% 3+042.7% ".472% *% 9% 9.0,%
3:7>,25?/B% 89,80/1?.C=% 7% +-.% @/-/V,B% 74</3F,-% 7<%
007343A% 09.0,45% ,]-% 3+042.7.% 6% % U,;% .% m./20 %KY, %
1c%09.0.4,%/?-0S7;].,.%W740-2%7?/:.5E7=%9/8</S2/=%3</$4,%
0:/9.45%>,:5%N733.2. % Z-72%.%J,+402%>0004% 9cK:/85,23?%
<7:,257.,%0.32.=%2.27?.@%0,47:,B%27%2.@%9c% 2,%L 48 %
1% :;>/<% 3:017,% -78<,-c% 0.3?7% +:72,4% >0004% /4% .. 0f% 6%
...bT%?7?%/2.%,345%3,B173%27%>0<7K, % _34,-/.0c%04%609.
?7?% 89,80/+/0/>2¢,% />d,?4c=% ?/4/-c,% 0,25% /4/% 02A% 604%
+,-,<,]7453A% 3-,0.% 89,80 % y.V5% O% 2,?/4/-c@% .8% 2. @4
3</S,4,% -78:.1.45% 27<,2% 27% -78<,- % N/<,4c% S% R4.% K/34.%
>:.S2,K/% ?/3</37=% /2.% 93,K07% 9cK:A0A4% +/6-782/<O %
J,?/4/-¢,% .8% 2.@% +/@/S.% 27% /1,25% <7:,25?.,% 40<722&p
+A427=% 0-OK.,% +-,0347204% +,-,0% 97<.% ?-O+2c<% 40<%22c
0.3?2/<=% .2¢,% >0004% .<,45% 40<722/=% A-?/,% AO0-/% .%
+-14AS,22cB%@9/34 %
_%4,+,-5%0797B4,%+/K/9/-.<%/%4/<=%"2?77?.,%+
% 0/340+2c% 17V,<0% 4,.,3?/+0 % m:A%
97V,K/% O0/>3497% A% >000% -733?78c9745% />% />d,?AV@4%6 .0

E Y 9" ! G ¥
%

M) 3 % y;>/B=% 07S,% 37<cB% 37?-/<2cB% .234-0<,24%
+/89/:.4% 17<% 09.0,45% 27% +/9,-@2/34.% 27V ,K/%
134,349,22/K/% 3+042.27% IK-I<2/,% ?/:.1,349/% 0,47:,.B% 6%
?-74,-c=%K/-c% .% O],:5A %1c% 3</S,4,%27>:;,0745%:.>-7E ..%
yO2c=% -733<74-.9745% ?-73.9,BV.,% +72/-7<c% :022/K/%
-,:5,F7 % b027?/% 34/.4% /4079745% 3,>,% /41,4=% 14/% 0;4P0
09.0,22¢,%17<.=%>0004%2,%<,2,,%4-,@% 6% +A4.% ?.183949%
+/+,-,12.?, %%

3/89,80.A% ?% 3/89,80.; % + ) +

J 3 '3 % T3:.% Ic% 1% +/@/%
/-.,24.-0,4,35%9%3/89,80. A@=%4/%3/9,40;%I17<%/827?/453A%
3% </.<% <74,-.7:1<% ...m/-IK7% ?% 89,807<1%
* %C%

1% 3/89,80.% f,-?0:37% 07S,% 3?-/<2/<0%
.234-0<,240%0/340+2¢c%097% V7-/9c@% 89,802c@% 3?/+=20K%
.<,22/% X 1% *W?/+:,2.,% f,-?0:,37C% .% X" % X% >00,4%
9cK:A0,45% ?7?% 40<722cB% 0.3?% 0/9/:52/% >/:5V/K/% -78%%
*K0,% 4/% 3% *+.4,-C% G/% 7?-7TA<% [2=% 9/8</S2/=% >00,4%
-733c+7453A% 27%/40,:52¢,% 89,80c % 1% E,24-,% Ic% 87<,4.,%
8271.4,:52/,% +/9¢V,2.,.% A-?/34.% />d,?47 % % J7B4.% R4/&%
1>d,?4% 2,% 3:/S2/ % b2% -73+/:/S,2% <,S00% 89,807<.% ce%/
f,-?20:,37=%>:.5,%7?%-° %X" %3/>349,22/K/%278972.A%ZX %4 %
1c% 09.0.4,% ,K/% ?7?% ?-OK:/,% 40<722/,% +A42/% 9% 87%b -7
<,25V,% +/% 0.7<,4-0=%1,<% X | % J7% /40,:52¢,% 89,80c% /@b
-780,:A453A=% 37?/-,,% 93,K/=% 2,% >00,4 % N7?% .% OWb:;>/K/
V7-19/KI% 3?/+:,2.A% E,24-% R4/K/% />d,?47% >00,4% A-1,%/%
+,-.F,-.. %

Q G F | G®WUB Q D

%

% S3 %Ic%3</S,4,%27>:;0745%3/:2,12¢,%+A427=%
F7?,52¢,% +/A=% K-720:AE.;% W</S,4,=% +-/9/0.45%
-,KO:A-2¢,% 27>:;0,2.A% W/:2E7=% .801745% ,K/% 7?4.92/3%
% +<2.4,% *ECHW % S J

4 & 4) 0 *EC %
yO1V,% 93,K/% 0:A% R4/K/% +/0@/0.4% 3+,E.7:527A% +.,2%%% S




“NGC 6254
M 10]

Tre NECHC Prajecl. y
X IT=Y"

()*+,,(.70 .601. 23,<??T>JS,45)2.6,5/4,7,T= ()7

%

J.S,% 3/89,80.A% f,-?0:,37% 27@/0A43A% 3/89,80.A%
1<,.% .% I<,,2/3E7 % % 1% 2.@% Ic% 3</S,4,% 09.0,45% V,345%
V7-/19c@% 89,802c@% 3?/+:,2.B % X % 6% -78-AS,22/,% .% .4%
I>V.-20;% +,-.F,-.B20;% />:7345% q,24-7:52/,.% A-?/,%
+A42/% 0/9/:52/% >/:5V/,% /42/3.4,:52/% 93,K/% 3?/+:,2.A %%
X % 2,% O340+7,4% 9% -78<,-7T@% X =% 2/% /2/% .<,,4% <,26V0
E,24-7:520;%7?/20,237E.;%.%>/:5V0;%+,-.F,-.;=%14/%07 ,4%
9/8</S2/345% +-% >/5V.@% 09,.12.AQ@% -78-V.45%
+,-.F,-.;%27%/40,:52¢,%89,80C %X %%>:.8?2/%+/%-78<, -7<%
090<% +-,0c00].<% V7-/9.27<=% /027?/% /2/% I1,25% +:/42/, %

IcK:A0.4% /2/% 7?7?% 40<722/,% +A42/% ?-OK:/B% F/-<c% 3%

87<,42c<% +/9¢V,2.,<% A-?/134.% ?% E,24-0% %
[>18271,22/B%+,-.F,-.,.B %J7.>/,,%.24,-,32c<.% % 9%R4 1<%
3/89,80..%</S2/%2789745%\V7-/9¢,%3?/+:,2.A%X %.%X %X %
07S,% 9% 9,35<7% 3?-/<2cB% .234-0<,24% </S2/%-78-,V.45%%
89,80c=%47?% ?7?%/2/%2,%/1,25% O+:/42,22/% ?% E,24;@%%6
9,35<7%-78-AS,220;% +,-.F,-.; % X =% 2,% 3</4-A% 27% 39/ .%
8271.4,:52¢,% -78<,-c=% 27% 89,80c% -78-,V.45% 2,:,K?/=9%47?%
?7?% 12/% <,,4% >/5VO;% +:/42/345 % W?/-,% 93,K/=% Ic%
09.0.4,%7?-0+2/,%.%A-?/,%40<722/,%/>-78/972.,%3%8742c<%
+/9¢V,2.,<% A-?/34.% ?% E,24-0=% [?-0S,22/,% [-,[:I<% .8%
140,:52c@%389,80 %M7-/9.?.%X"%.%X "%0/9/:52/%3:7>c, %Ic%%
3</S,4,%27>:;,0745%40<722¢,%+A42cV?.%/?-OK:/B% F/-<c¥8%
>/:,,% A-?/B% E,24-7:52/B% 17345;=% +/% -78<,-7<% /2.% >Q@%
<,25V,=%1,<%X" %%

m97% V7-/9c@% .%
3?/+:,2.A% >0004% 0/340+2c% 2,>/:5V/<O0% 4,:,3?2/+0%
3/89,80.% W?/-+./2% M7-/9/,% 3?/+.,2.,% X% >00,4%
9cK:A0,45%?7?%A-?1,%*47?/,%S,=%?7?%X |C%A40<722/79624%
+% -78<,-7<% /2/% -787% 9% =% % >/5V,% 1,<% W?/+:.,2..%
f,-?0:,37% 3% 87<,42/B% ?/2E,24-TE.B% ?% E,24-0% %
-78-V,22/B% +,-.F,-.,B % X% & % S% R4/% 0/9/:52/% 3:7>cB%
V7-/9.? % b2% +-,03472,4% +,-,0% 98/-I<% 27>:,074,:A% % ?7?%
3:7>,25?/,%40<722/,% +A42cV?/% [?-OK:/B% F/-<c=% 2,%/125%
?124-734.-0;],,% 3% F/2/<%/?-0S7;],KI% 2,>7 % U733,A22/ %
89,802/,% 3?/+:,2.,% X % % Ic% 09.0.4,% ?7?% -/33c+5% 3:7>@%
89,80=% .<,;]0;% 0/9/:52/% >/:5V0O;% +:/]705% .% +/% 39/.<% %
11,-472 A<%27+/<.27;]0;%>7>/1?0%*87%14/%/2/%.%+/:01/%
39/,%278972.,%t7>/1?7C=%3%4-7+,E.,B%.8%>/:,, % A-B&8O %
14/-1,%-733,A22/,%89,802/,%3?/+:,2., % X#%K/-780/%>/: 5V, %
Y A-1,=% 1,<%t7>/1?7=% 9% 2,<% K/-780/% <,25V,% 89,802 %/
A-1,=%1,<%9%X %%

G,-,B0,<% 7% 3/89,80.;%Y.-7 %1% 2,<% 273% S004% 097%
[>d,?47 %1/6+,-9c@=%R4/%.89,3427A%+:72,47-27 A% 4C¥325%
X#% S% N/ISE/% T,% 9.02/% 07S,% 9% .3?74,5=%
-73F/?03.-197220;%89,800=%%0S,%9%4,:,3?/+%7 +,-4QaB% S%

<<%,,% </S2/% 09.0,45% ?7?% 40<722cB% 0.3?=% 7% +<%.%

9cV,% /27% >00,4% 9.027% OS,% ?7?% ?/:5E/ % % 1/694/-cl@=% R
V7-/9/,% 89,802/,% 3?/+:,2.,% X =% 2/% ,K/% Ic% 09.0.4,% ?7?%
<7:,25?/,%40<722/,%+A42c\V?/%/?-OK:/B%F/-<c%3%87<,42<%
+/9¢V,2.,<%A-?/34.%?%E,24-0 %%

3:7>1%

097% -733,A22c@%
9%

89,802c@%F

1963/89,80..%Y.3.1?7=%1c%3</S,4,%27>:;0745%],%
10.2% A-?.B% .% .89,342¢cB% />d,?4 % G:72,47-27A% 40<72283%6
724,:5%*X #C % G-.%09,:.1,2..%9% % S%& «%/27% >CDRRE%
?27?%40<722/,%/>-78/972.,%2,/+-,0,:,22/B% F/-<c=%2/%+ -.%
09,:.1,2.A@%39cV,% <%lc%3</S,4,%-78K:A0,45%,,%F/- <O=%
27+/<.27;]0;%+,3/12¢,%173c%.:.%K724,:5 %
1,35<7%3:7>/,%V/7-19/,%3?/+:,2.,%X# %27@/0.43A%
9% 3/89,80..% W4-,:7 % ",<% 2,% <,2,,=% /2/% 4/S,% 0/340+24
97V,<0% 4,:,32/+0 % % Ic% 09.0.4,% ?/24-7342/,.% <7:,25?/,%
40<722/,%+A42/%/?-OK:/B%F/-<c %U780<,,43A=%270,AA%R 7%
4/=% 14/% O07343A% -78K:A0,45% /40,:52c,% 89,80c% R4/K/%
3?2/+:,2.A=% 2,% +-.@/0.43A% *3?7S0O=% 0:A% 3+-79?.=983299%
<<%4,:,32/+c%A%,K/%09,-,22/%2,%-78-,V7:%27%/40,: 52¢,%
89,80cC %

U733,A22/,% 3?/+:.,2.,.% m.?27TA% Z4?7% *X C% Ic%
3</S,4,% 27B4.% 9% 3/89,80..% >.4 % W?/+:,2.,% /1,25% >/K#/%
3:7>c<.% 89,807<.% .=% +-.% .3+/:58/972..% 2,>/:5V.@%
09,:.1,2.B% *14/% 07,4% >/:5V/,% +/:,% 8-,2.AC=% Ic% 09.04,%
>/K74,BVO;% -/133c+5% 89,80% -782/B% A-?/34.% % 2,3?/:5%
14:.12c@% +/% E9,4/9¢c<% [44,2?7< % 0/-<7% 3?/+:,2.A% 4/S,%
0/9/:52/%.24,-,327 %

1% 3/89,80.% b-:7% Ic% 3</S,4,% 09.0,45%
-733,A22/,%3?/+:,2.,% LwP # " % %b2/% +-,03479:A,4%3/> /B%
2,%/1,25%9+,174:A;]0;=%7?/<+7?420;%K-0O++0%3:7>c @&BY%

T]-% /02.<% >/K74¢c<% 27% />d,?4c% 3472,4% 0:A% 173%
3/89,80.,% W4-,:5E7 % m7S,% 9% 3?-/<2cB% .234-0<,24% Ic%
3</S,4,% 09.0,45% <2/K/% .24,-,32,BV.@% />d,?4/9 % X&%
*0<722/345% y7KO27C% 6% 9,35<7% ?-73.97A% 0.FFO827A%
40<722/345=% Ic% -78K:A0.4,% 4,<20;% +/:/130% 27% R4/B%
40<722/34. % ~-?/345% 40<722/34.% 9% 2.S2,B% 1734.% >[-8¢
1,<% % 9% 9,-@2,B % e/4A% R4A7% 40<722/345% 0/3474/ T2H% %oA-?
<,,4% >/:'5VIB% -78<,-=% 2/% [27% 2,% /1,25% ?/24-73427% 3%
/?-0S7;].<% FI2/<% 2,>7 % 0<722/345% b<,K7%*X #C=%<,2,%
A-2TA% .% <,25V7AY +/% -78<,-7<=% 1,<% X&=% 2/=% 93,985&% /1
RFF,?427A %%

%

A Tha

. NGE 6618
- {M

17] g

;

, KE LBITID Y"
0)*+,,(.70 .601. 23,?7T>JS,45)2.6,5/4,7,T3 ()7

%

%Ic%09.0.4,%40<722/,%/>-78/972.,%+-/0/:KI9T4/B%
F/-<c% 3% .8dA2/<% 9% 9,-@2,B% 1734. % X % $% ?-O+2/,2%2/%
11,25% A-2/,% V7-/9/% 89,802/,% 32/+:,2.,=% 3% 87<,42c<%
+/9¢V,2.,<% A-2/34.% 2% E,24-0 % b0272/=% 07S,% 9% 2,>/:B8%
234-0<,24=% </S2/% -78-V.45% K/% 92V2.% ?-TA% 27%
140,:52¢,% 89,80C % T],% /02/% V'7-/9/,% 32/+:,2.,.% 9% R4/< %
3/89,80..% 5% R4/%X & %b2/%+-,03472,4%+,-,0%27>:;074, <%

27298 72%2,A-21, %40<722/ Yo+ Ad2/=%]2-OK:/BYF/-<c%3% -+ IV, %

A-?/34.% ?% E,24-O % J7% /40,:52¢,% 89,80c% ,K/% -78-,V.462,%
007343A % N-/<,% 4/K/% 9% 3/89,80..% W4-,:5E7% Ic% 3</34,
4127>:,0745% 2,3?/:5?/% -733,A22c@% 89,802c@% 3?/+:,2.B%%
J7.51:,,% .24,-,32¢,% .8% 2.@% S% R4/% X % % X!% % X =%
2,3</4-A% 27% 920V .4,:52¢,% -78<,-c=% 3/34/.4% .8% 0/9/:5 2/%
3:7>c@% 89,80% % 2,% /1,25% ?/24-7342/% 3% [?-OS7;].<%




89,802c<% +/:,<% % LwP% % S)% /02/% -733,A22/,%
89,802/,% 3?/+:,2., % b2/% /1,25% ?/<+7?42/=% 2/% @I-IV/%
?/24-734.-0,4%3%/?-0S7;].<%89,802c<%+/:,< %

The NGE/E Praject

NGC 7099
(M 30]

=

X IT= Y"
0)*+,,(.70 .601. 23,27T>JS,45)2.6,5/4,7,T= ()7
%
1% 3/89,80..% N/8,-/K% 17V,<O% 98/-0% +-,03472,4%
V7-19/,9%89,802/,%37/+:,2.,%X! =%/2/%>00,4%9cK:A0,45 %?277%

2,>[5VI% 40<722/% +A42/=% 0/3474/12/%  @I-IVI/%
?/24-734.-0;],,% 3% [?-0S7;]<% F2/1<% 2>7%
G,-.F-B2c,% [>734.% RAK/% 3?/+,2.A% 9,35<7%

-78-AS,2¢=% 2/% 2.8?7A% ,K/% A-?/345% 2,% 0734% 7<% -A8%/
,KI%27%/40,:52¢,%89,80c %

1% 3/89,80.% q,F,A% 17<% 0O07343A% 09.0,45%
-733,A22/,% 89,802/,% 3?/+:,2.,% LwP# =% /2/% 3/34/.4% .8%
0/9/:52/% A-?.@% 89,80=% 2/% /1,25% ?/<+7?42/ % b027?/%0+-
2,>/:5V.@%09,:.1,2.A@%/2/%.<,,4%9,35<7%RFF,?42cB%90 %b

M7-/9/,% 89,802/,% 3?/+:.,2.,.% X % 6% 0/9/:52/%
.89,342cB% />d,?4=% /2/% .<,,4% 9,35<7% >/:5VO;% A-?/345%
8271.4,:52¢,% -78<,-c % 1% 4,:,3?/+% 3% 7+,-40-/B% [?/:/%

<<=% +-.% 09,.1,2.% 9% % S% % ?-74% ,K/% 92,V2..%
[>:734.% :,K?/% -780,:A;43A% 27% /40,:52¢,% 89,80c % Y4/%
3?/+:,2.,% :,K?/% 27B4.% 9% 3/89,80..% G,K737=% 0/3474/%2
+-/0:.45%:.2.;%<,500%89,807<.%2%.%Y%G,K737 %

W/89,80.,% 1/0/:,B% 3/0,-S.4% 2,% /1,25% <2/K/%
0/340+2c@% 0:A% 2,>/:5V/KI% 4,:,3?/+7% />d,?4/9 % *,<% 2%
<,2,=% 9% 2,<% </S2/% 27B4.% 0/9/:52/% A-?/% V7-I19/%
89,802/,% 3?/+:,2.,% X =% +/% 9.00% 27+/<.27;],,% X" =% 2/ %
>[:,,%7?-0+2/,%.%.<,],,%>/:5V0;%+:/42/345 %%N-/<,%4  /KI=%
Ic% </S,4,% +/+c47453A% 27B4.% *.12/% <2,% 27% <<%
- F-7?4/-% R4/% 0O0797:/35C% +:72,47-20;% 40<722/345%
LwP# "% *W740-2C % Ic% 09.0.4,% 40<722/,% +A42cV?/%
R::.+4.1,3?/B% F/-<c % J7% F/2,% 2/12/K/% 2,>7% ,,% :,K?/%
87<,4.45% +-.% @=% 2/% :01V,% .3+/:58/9745% O9,:.1,2.A%%

@%.%9cV, %

W/89,80..% N733./+,A% S% 2734/A1.B% ?:70,85%
-733,A22c@% 89,802c@% 3?/+:,2.B % J7.>1,,%
9+,174:A;].<.=%27%</B%98K:A0=%A9:A;43A% 3?/+:,2. A% X=%
X %.%LwWP#H#&" %b347:52¢,%*LWP "=%LwWP #=%LwP !C%2,%
34/:5%7?-73.9c=%2/=%4,<%2,%<,2,,=%Ic%</S,4,%. @%3B4H%
27B4.%9%39/B%.234-0<,24 %%

b0.2% .8% 37<c@% 9+,174:A;].@% />d,?4/9% 2/12/K/%
2,>7=%9.0.<cB%07S,%2,9//-0S,22c<%K:78/<=%-73+/:/S,2 % 9%
3/89,80..%_20-/<,07%*3< %/>:/S?0C %f7:7?4.27=%+/:0BV7A%
102/.<,22/,%278972.,%*f7:7?4.27%%_20-/<,0c%*X! CC=%07S,%
9% 2,>/:5V/IB% .234-0<,24% >00,4% 9.027% ?7?% /K-/<2cB%
40<722cB% R::.+3 % UA0/<% % 27@/0.43A%/0.2% .8% ,,% 3/9342.
94/-1B%3+042.?%+-/,E.-O,43A%+-7?4.1,3?.%27%0.3?%174.?.%
_20-/<,0c %%N-/<,%4/K/%%9%3/89,80..%_20-/<,07%27 @ABAY%

A-?/,% .% 0/9/:52/% ?-O+2/,%-733,A22/,% 89,802/,% 3?/+:, 2.,.%
LwP# % Y4/% 2,%/1,25% 4,327A% K-O++7% 89,80=% 9c0,:AJA86
27%F/2,%89,802/K/%+/:A %

1% 3/89,80..% °-,OK/:52.?% Ic% 3</S,4,%
09.0,45% ,],% /020% K7:7?4.?70% 6% X!!% *7:7?4.27%
*-,0K/:52.27C % b27% >00,4% 9cK:A0,45% ?7?% >/:5V/IB%
40<722cB%0.3?7=%3:,K?7%3+:;],22cB%3%>/?/9 %J/%99.00%
1, %3:7>/B%?/24-7342/34.%142/3.4,:52/%F/27%2,>7=%,,.%
0/9/:52/% 3:/S2/% -78K:A0,45=% 93:,0349.,% 1,K/% RA4/4%
/>d,?4%3:,00,4%27>:;0745%87%K/-/0/< %J,%-,?/<,200;%
+-.% <7:/B% 7+,-40-,% 0:A% 27>:;0,2.B% X!1% 3479.45%
11,25%>/:5V.,%009,:.1,2.A=%:01V,%.3+/:58/9745%/4% %
0/%& %?-74 %

b1,25% RFF,?427A% +7-0%  -733,A22c@%
3?/+.,2.B% LwP&"% % LwP&& % </S2/% 27B4.% 9%
3/89,80..%G,-3,B %b2.947?%.%278c97;43A%6% %G,-36A
m:A% .@% 27>:;0,2.A% :01V,% 93,K/% .3+/:58/9745%
2,>/:5V1,% 09,:.1,2.,=% +/-A0?7% % S% ! % ?-74 % “/KO7%
Ic% 09.0.4,% 09,% >:..347;].@% 89,802c@% -/33c+.% 9%
102/<% +I,% 8-2.A% J,% <,2,,% ?-73.9/,% 8-,.],%
+-,03479:A;4%3/>/B%,],%097%-733,A22c@% 3?/+:,2.A% 9%
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+7-1,4% 3,9,-20:% 17345% 37/+,2.A% G:AOC% as8%
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I +402/<=06"%<T-AT%6%X -20-.B%9%3/.0.2.2. %3%J«AD206  3/89,80.% U727=% yO27% +,-B0,4% 9% 3/89,80.% y597=% KO,
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9’3’22”% _792/012349';% % <7-47% % 6% X,-?O-.B% 9% 2/12/,%39,4.:/%3>:.8.43A%3% U,KOZ/<% 9% W740-2/< %l,]:l<%
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Annular Solar Eclipse of 2008 Feb 07

Geocentric Conjunction = 03:08:52.1 UT I.D. = 2454503.631158
Greatest Eclipse = 03:55:05.9 UT JD. = 2454503.663263

Eclipse Magnitude = 0.9650 Gamma = -0.9569
Saros Series = 121 Member = 60 of 71

Sun at Greatest Eclipse Moon at Greatest Eclipse
{Geocentric Coordinates) N {Geocentric Coordinates)
R.A =21h20m44.65 | RA =21h22ml15.2s

Dec. = -15°30%56.4" " Dec. = -16°21'00.3"
SD.= 00°16'13.1" , P S.D. = 00°15'35.2"
H.P. = 00°00'08.9" > HP. = 00°57'12.3*

wW-— —E
External/Internal External/Internal
Contacts of Penumbra Contacts of Umbra
P1=01.38294UT = U1 =0319428UT
P4=06:11:54.8 UT | T2 =03:28445UT
S T3 =04:21:597 UT

U4 =04:30:546 UT

Local Circumstances at Greatest Eclipse

Lat. = 67°34.6'S Sun Alt. = 16.3°
Ephemeris & Constants Long. = 150°34.2'W Sun Azm. = 268.8° Geoc_entric Libr..ation
Fph. = Newcomb/TLE Path Width = 443.7km  Duration = 02m11.7s (Optical + Physical)
AT= 6525 l= -499°
k1l =0.2724880 b= 123°
k2 =0.2722810 c=-1639°
Ab= 00" Al= 00" Brown Lun. No. = 1053
e v b by by vy Loy |
0 1000 2000 3000 4000 5000
Kilometers

F. Espenak, NASA’s GSFC - Fri, Jul 2,
sunearth.gsfe.nasa.govieckipse/eclipse. html

% %




Total Lunar Eclipse of 2008 Feb 21

Geocentric Conjunction = 03:48:27.4 UT ID. = 2454517.65865
Greatest Eclipse = 03:26:04.8 UT ID. = 2454517.64311

Penumbral Magnitude = 2.1707 P. Radius = 1.2473° Gamma = -0.3993

Umbral Magnitude = 1.1110 1. Radius = 0.6973° Axis = 0.3802°
Saros Series = 133 Member = 26 of 71
Sun at Greatest Fclipse Moon at Greatest Eclipse
{Geocentric Coordinates) {Geocentric Coordinates)
R.A = 22h15m30.0s N R A = 10h14m48.4s
Dec. = -10°48'31.5" | Dec. = +10°28'07.7"
S.D.= 00°16'10.5" Earth Penumbra S.D. = 00°15'34.2"

H.P. = 00°00'08.9" HP. = 00°57'08.5"

Eclipse Semi-Durations | Eclipse Contacts
Penumbral = 02h5 1m09s S P1 =00:34:59 UT
Umbral = 01h43m04s - Ul =01:42:59 UT
Total = 00h25m29s 0 15 30 45 &0 U2 =03:00:34 UT

Arc-Minutes U3 =03:51:320T
Eph. = Newcomb/ILE U4 = 05:09:07 UT
AT= 6525 F. Espenak, NASA's GSFC - 2004 Jul 07 P4=06:17:16 UT

http://sunearth gsfc nasa.govieclipse/eclipse.hi
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