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+/K73S,B% 89,80W=% 3/80797A% 39/,/>-782T:% ON.825% #/3:,
3<,-4.0% 6% <W% 9.0.<% 4/=% 14/% +A<W<.% <,4/07<% 2%
[527-TN.97,43A %54/% 8/>-7N,2.,=%+:T1,22/,%4,:,32/  +<%

Y =0 +-03479:A4% 3/>/B% 3T<<T% 4-@% -782W@%
8/>7N,2.B% cl-T>/B% E9,4% +-03479:A4% 3/>/B% ! 6
<.2-1221,% |_6.8/>-7TN,2..=% +/:T1,22/,.% 3% +/</N'5:% _6
<74-EW=% 8,:2WB% 6% % <?2% .8/>-7N,2.% /4% | 6
3+,24-/<,4-7=% % ?-732WB% 6% % <?2% /4% <2/K/?727:SR/K/
Fl4l<,4-7 %

Y472-W4.,% <IN, 4% +/</15% T1,2W<% +/2A45=% 0,B349.4,:52/%
<7337%89,80W%9:.A,4% 27%/>-78/972.,% <TK2.47-7=% WKET%
T<-7.4% UA4AY% .89,342/=% 14/% 89,80W=% .<,;V.% <733T%
>15S,% [+-,0,,22/KI% 8271,2.A=% 9% ?/2E.% N.82.%
98-W97;43A%7?72%39,-@2/9W,=%2/%9/4%27372/:5?/%<7334%9
27% 4/=%3472,4%89,807% <7K2.47-/<% ... % 3472, 43A% BTN
X728,<+:A-I<=% 2,% .89,342/ % Y>q,74% \g" r =% 3TOAY% +/%
27>3,07,</<T% 2/:5ET=% +-.270:,N.4% ?% </:/0W<% 89,807< %
j8T17A% <733W% X4.@% 37<W@% >.82.@% 89,80=%
+-.>:.8.4,:52/% [+-,0,:.45% <733T% 27S,B% 89,80W=% 2/4/- TA%
98/-97:735%.%/>-78/97:7%"\g% " r %_/:5E/%/39,V7, 43A%
272.<641% [>-78/<=% .271.% ° % ,KI% 2% />27-TN.:% >VWb
2/-,,% 93,K/=% +W:5% 27K-,97,43A% >:.N7BS.<.% <733.92W<%
89,807<.% .% 39,4.4% 9% j_V% X4/% [82717,4=% 14/% <78R2.47-=
2/4/-\WB% 27@/0.43A% 4/12/% 9% E,24-% ?/:5E7=% 39A872% 3%
/>:7345:9%89,80//>-78/972.A%<733.92W@%89,80 %

_I'5E7% % 3F,-W% 6% [>WI12W,% [>-78/972.A% 9% ?2/3</3, %
U/-/0W,%K/-Al.,%89,80W%9WOTI7;4%+TSW-.%9% +-/34- 7236
873479:AAY% +W:5% />-78/9W9745% 3F,-.1,32T;% FI-<T % /K%
89,807% T<.-7,4% ?772% 39,-@2/97A=% /[27% 3>-73W97,4%
73S-AVT:3A% 3F,-1,3?T:% />//172T % _[:5E7% </KT4%

477N,% [>-78/9WO7453A% 9/?-TK% 98/-979S.@3A% 89,80=% 15.
73S.-AV., 3A%/>/:/1?.%.8%/32/:2/9%F/-<.-T;4%+W:, OW %
0.3?.2% 873479:AA% +W:5% 39,4.453A=% 277% 9% 3:T1743% /34
30,-@2/9/B% “"&# % JI% ?I:5E/% 9/2-TK% <7K2.47-7% “\g%

" % 2,% T2:70W97,43A% 2.% 9% /02T% .8% X4.@% ?74,K4-.B
J7+-.<,-=% [3474/7% 39,-@2/9/B% % />:1127% 9/?-TK% "&®%b
8:T17,4% .% 9% -,24K,2,% % 9% -70./0.7+78/2, % _/:5E/% D-TK%

g% "t % 6% 4/:5?/% 9% .2F-77-732/B% [>:734. % KW:/%
OW327872/% +-,0+/:/N,2.,=% 14/% ?/:5E/% <IN, 4% +-,03479: A45%
3/>/B% 477% 278W97,</,.% .2F-72-7321,% X@/ % Y2/% 9/82.72%%
4/KO7=% 2/KO7% 98-WO27A% 9/:27% 27K-,97,4% +W:5=00/8R3é 7%
8:T1745% 9% j_60.7+78/2, % J/% 2IKO7% +-/27>:;07:.% “\g%

" T 9%9%0.27<.2,=%2,%>W:/%/>27-TN,2/%09.N,2.,%7?/: 5E7=%
277% ,3:.9% >W% /2/% >W:/% +/-/NO,2.,<% .2F-7?-732/K/% X@%
W32/=% 14/% 2,/>@/0.<W% 07:52,BS.% 27>:0,2.A% 0:A%
OWA32,2.A%  +.-JOW%  X4/KI%  />q,247%  d,?34%
Jd %MS.<>7,97 cMjx=%U/3?797%

%
L+ N & .)
& &! & M

%

M<,-.2723?.,.% 734-/2/<W% .8% m2.9,-3.4,47% 1720,->.:4=%
.8T17A% 09/B2W,% 89,802W,% 3.34,<W% 9% 4T<722/34.% Y=9&7
9WA32.:.=%14/%89,80W=%3/3479:A;V.,%477T;%3.34,<TH% 4%
8271.4,:52/%/4:.17453A%9%9/8-734, %l4745A%/+T>:.2/H27% 9%
NT-27:,% % s4/% [4?-W4.,% 873479:A,4% +,-,3</4-,45%
+-2A4AW,% [E,2?.% <733% 0:A% 4W3Al1% </:/OW@% 89,80=%
+:T1,22W@% .8% +-,0+/:/N,2.A=% 14/% 89,80W6>:.82,EW%
-INO7;43A%/02/9-,<,22/ %%

n9/B2/B% 89,802/B% 3.34,</B% 278W97;4% 09,% 89,80W=%
09.NTV.,3A% 9/?-TK% />V K/% E,24-7% <733 % M<,-.?723?..%

<IN2/%




734-2[<W% 27>:;07:.% 87% 47?/B% 3.34,</B=% -73+/:/N,22/ B%
27% -7334/A2..% +-.<,-2/%
Y-.127 %

%

% 39,4/9W@% :,4% 9% 4T<722/8%

*&;2)"(" 6N ((&#,. Y2.&() G) 6+".7"((&! 5+)32

#,2" 5&0 65)*)(& 2)#1& &"(." )(&!) (&0 3+&0(&0 *+

*&;2)"(." oVpVT grs upv

%

1/8-734% 89,80=% 9@/0AV.@% 9% 2,=% 2,% +-,9WS7,4%

<.:1./2/9% :,4% *+-/0/:N.4,:52/345% N.82.% 47?.@% 89,80%

121:1% % <.:1.7-0/9% :,4C% 6% X4/% 37<7A% </:/07A% .8%

.89,342W@%27% 3,K/02A%09/B2W@% 89,802W@% 3.34,%% U7337

/>,.@% 89,80%/0.27?/97% .% 3/3479:A,4% [?/:1% = % <733/

II:22E7 %Y35%9-7V,2.A% X4/B% 3.34,<W% +,-+,20.?T:A-27%

+-A</B=% 3/,0.2A;V,B% e,<:;% .% ,,% E,24- % j8687% X4/K/%

+-.% 09.N,2..% /027% .8% 89,80% +,-./0.1,37.% 87?-W97,4%

0-TKT; % s4/% +-.9/0.4% ?% ?/:,>72.A<% A-?/34.% 89,802/B%

3.34,<W %%

Y>-7>/479% 0722W,% 27>:;0,2.B% 87% >/:,,% 1,<% % :,4=%

T1,2W,%+-.S:.%?%9W9/0T=%14/%/027%.8%89,80%A-1B%0-TK

9% 097% -787 % _-/1<,% X4/K/=% +-,097-.4,:52W,% 727:.8W%

3+,?4-7% .8:T1,2.A%+/?78W97;4=% 14/% />q,<% X4/B% 89 BOW

+-,9WS7,4% />0,<% O>:.82,E70% 27% 27% 0,3A45% +-/E,24/9 %

n:A% +/049,-N0O,2.A% +/3:,02,K/% F7?47% ,V,% 4-,>T;43A%

0/+/:2.4,:52W,% 27>:;0,2.A % _7?% 31.47,4% +-/F,33/-%

_,B972%  14733T2% * ' % C=% /02% .8%

-T?/9/0.4,:,B% .33:,01972.A=% X4.% -78:.1.A%

/>0A32A;43A%-782.E,B%9%9/8-734,%<,N0T%2.<.%+/-A0?7%
%4W3A1%:,4 %%

d-70.E./22W,% 4,-.% 9/82.?2/9,2.A% +/0/>2W@%

89,802W@% 3.34,<% +-,0+/:7K7;4=% 14/% /2.% +/A9:A;43A%

102/9-,<,22/% .8% /02/K/% [>:7?7% ?/3<.1,3?/K/% K787 % 1%

734-/2/<..%09/B2W,% 3.34,<W% .3+/:58T;43A% 9% ?71,349,%

</0,:,,B%0:A%+/:T1,2.A%+-.>..N,22W@%8271,2.B%<733W%

.% 9/8-7347% </:/0W@% 89,80 % s4.% /E,2?.=% 30,:722W,% 27%

132/972.% 27>:;0,2.B% 87% 09/B2W<.% 3.34,<7<.=%

+/0-78T<,97:.=% 14/% 47?.% 89,80W% />-78T;43A%

/02/9-,<,22/ % y,8T:5474% 7<,-.?723?2.@% 734-/2/</9%

<IN,4% +-.9,34.% ?% +,-,3</4-T% +-.2AAW@% 8271,2.B% 0:A%

<733W% .% 9/8-7347% 0:A% 4W3A1% </:/0W@% 89,80 % d,?34 %

)"
"*39

%

%

%0 3 J &P

%
G7:747%+-,03479.4,:,B%_/2K-,337%IxM% 9% 3-,0T% T49,-0:7%
>0N,4% L% 27% "% K/0% 9% -78<,-,% =% <.:.7-07%
0/:7-/19=%  3/>V7,4% yjM%  J/9/34.%  k;ON,42WB%
877?/2/+-1,?4% 3/0,-N.4% /40,:52T;% +/+-79?T=% ?737,VT;3 A%
T3.:,2.A% 3/4-T02.1,3497% L % 3% y/33..B% .% 0-TK.<.%
34-727<.% 9% -7<?7@% +-/IK-7<<W% 87V.4W% /4% 734,-/.0/9 %
_I2K-,33<,2W% +:72.-T;4% .3+/:58/9745% 0:A% X4/B% E,.%
-/33.B3?.B%-707-%yd6# %%
1%+/+-79?,%T?7872/=%14/%+-IK2/8.-T,</,%1.3:/%734,-/ .0/9=%
34/:22/9,2.,% 3% ?/4/-W<.% </N,4% +-,03479:A45% /+732/34 5%
0:A% e,<.=% 3/3479:A4% [?//% % A4W3A1% z4/>W%
+-,0/49-74.45% 9/8</N2T;% TK-/8T=% 1/,0.2,22W<% x4747<%
+/4->T,43A%  3/4-T02.1,349/% 3% O-TK.<.% 34-727<.%
j2.E.74/-% -789.4. A% +-/K-7<<W% +/% 87V.4,% /4% 734,-/.0/ 9%

n727% yl->7?,-% *b % g $ C% 9/% 9-,<A% />3TNO0,2.A%

++-79?.%T4/12.:=%14/%0:A%/>27-TN,2.A%/+732W@%QA%e
734,-1.0/9% 2TN2W% </V2W,% -707-W% 07:52,B% ?/3<.1,3?/B%
39A8.=%/02.<%.8%7?/4/-W@%A9:A,43A%-/33.B3?.BY%y&&# Lo
278972.,.% G6 C % G/% <2,2.;% y/->7?,-7=% yd6# % 3</N,4 %
092,34.%/+-,0,:,22WB%9?:700%9%>/-5>T%3%734,-/.07%%

%

€)3)2 cQT@ + [+1),&2.. )() &4.7(90 2)3)26 + S##62 .0#5"
58,8290 H&42'## <wB 12"3&. #1& *&+), 3%
&;026"(.$ )#,"2&.38&+ "&,& ##)0,)

%

y707-% *4/12,=% 724,227A% 3.34,<7C% yd6# % -73+/:/N,298/69
G-.</-3?2/<% ?-7,=% 9% +/3,:?,%7:,2?.% +/0% m33T-.B3?2/<% Y2%
27@/0.43A%9%9,0,2..%7?/3<.1,3?.@%9/B3?%yP %%
C:797%Y/3?/3</37%M274/:.B%G,-<.2/9%87A9.:%3/>,3,02. ?T%
.8%YjM% J/9/34.=% 14/%y/3?/3</3% +/:IN.4,:52/%/42/3.43 A% ?%
2.E749% _[2K-337% IxM=% /027?/% +-.2E.+.7:52/,%
-S5,2.,% <IN,4% >W45% +-2A4/% 4/:5?/% 3% T1734.<%
U.2.34,-3497% [>/-2W % G,-<.2/9% 0/>79..=% 14/% /2%
139,0/<:,2%/%+-1>:,<,%734,-1.02/B%/+732/34.=%.%31.4  7,4=%
14/%,,%2,/>@/0.</%-,S745%27%T-/92,%K:79%K/3T07-34%%6
GI<.</%+-IK-T<<W%+/%>/-5>,%3%734,-/.07<.%9%>;0N,42/ <%
87?/2/+-1,?74,% +-,0T3</4-,2/% 9WO0,;,2.,.% 3-,0349% 27%
+-/0/:N,2.,% +/:,4/9% 7<,-.?723?.@% S744:/9 % s4/4% +T2? 4%
9W897:% 2,0/9/:5349/% 70<.2.34-7TE..% KkTS7% y,5,2..%
+-,?2-74.45% 93,% +/:,4W% S744:7% ?% % K/0T% >W:/% +424A
+/3:,%4/KI=%?7?%9% %K/0T%-78>.:3A%S744:%0_/AQ%%fV,%
102/1B% +-.1.2/IB% 39/-71.972.A% +-/,?47% S744:/9% 347:7%
+-/K-7<<7% 9/89-7V,2.A% 1,:/9,?7% 27% hT2T% ?% % K/0%=
?141-7A%4-,>T,4%>;0N,42W@%9:/N,2.B %%

_-1<,% 4/K/=% 70<.2.34-7E.A% +-,8.0,247% kTS7% 31.47,4=%4/%
9WO0,:,227A%3T<<7%6%/27%27% =&%+-IE,247%+-,OW SZAP53T
9WO,:,22T;% 9% +-/S:/<%K/0T% 6% A9:A,43A%3:.S?/<%>/:53B %
G/% <2,2.;% 3/4-T02.?2/9% 70<.2.34-7E..=% <7?3.<7:52WB%
-78<,-% >;0N,47% 2,% O0/:N,2% +-,9WS745% #="% <.:./27%
0/::7-/9 %d,?34 % %

§ + 3) %)
(8) M Q

%

G"6#,&07.+&" 5& %& #

&;2)"(" #)0.)

%




U,NOT27-/027A%?/<7207%T1{2W@%/>27-TN.:7=%14/%+-.1B%
+/34/A22W@% .8<,2,2.B% ?/:5E7% |% 174T-27% A9:A;43A% /5%
<7:,257?.,% 3+T42.2.% +:72,4AW6K.K7247 % s4/% ?/:5E/% 0/{Rb
9-<A% .24,-,3/97:/% 3+,E.7:.34/9=% 47?% ?7?% /2/% <IN,4%
<,2A453A% >T?97:52/% ?7NOW,% 2,3?/:5?/% 173/9 % |/8</N2Po
X47% [>:7345% A9:A,43A% ,0.2349,22W<% -,K.[2/<% 1/:2,12/ B%
3.34,<W=% 9% ?/4/-1<% +/34/A22/% +-1.3@/0A4% 34/:?2/9,2A%
?2-T+2W@%?/3<.1,3?.@%/>q,?4/9 %

1+,E.7:.34W% .3+/:58/97:.% .8/>-7N,2.A=% +/:T1,22W,%
<,N+:72,42W<% 7++7-74/<% L % O_733.2.0% 9% 6 #%
K/OT % Y2.% +/?78W97;4% F/-<.-/1972.,% .% +-,/>-78/972.A%
2,3?/:5?.@% 34-T?4T-% ?/:5E7=% 278W97,<W@% 9% /F.E.1®B2N
ST<TK7@% O9W>-/37<.0 % G-.1.2/B% .@% +/A9:,2.A% A9:AM3A
34/:22/9,2.A%<,NOT%<,:?.<.%3+T42.27<.%+:72,4W%.% 37<<%
9,V,349/<% ?/:5E7% |% J7.>/:,,% 9,-/A42/B% +-.1.2/B%

+/A9:,2.A% ?-T+2W@% 9W>-/3/9=% 9.0.<W@% 27% F/A/IK-TRA@=

A9:A43A% 67.:/<,4-19WB%/>q,?4%" % % =%/>27-TN, 22WB%

9% %K/0T %%
G/% 3:/97<%-T?/9/0.4,:A% .33:,0/972.A=%+-/F,33/-7%_7- 7%
U;--, A% .8% h/20/23?/K/% T2.9,-3.4,47=% +-,0WO0TV.,%

.33:,01972. A% T?78W97:.%27%4/=%14/%1734.EW% ?/:5ERZT/
-733,.9745% :.>/% 3.:7% +-.4AN,2.A% 2,.89,342/K/% 3+T42. ?7%
174T-27=%0.7<,4-% ?/4/-IK/% 3/3479:A,4% [?/:/% % ?<=%.>/%

12.%+-134/%347:?.97;43A% 3%2,>/:55.<% ?/3<.1,3?.<%4,. /<=%

472.<=%277% %% %d,234% D D %
%
& & &
8 8
%

The Infrared Milky Way: GLIMPSE,/ MIPSGAL

MASE / JPL-Calcech ¢/ E Churchwmall [Unke. of Wisconsin), GLIMPSE Team & 5. Caray [SS5C-Caltech], MIPSGAL Team

(-2)52)#(&" *&2)"(" L"7(&4& =6, 1&67"(&"
J<1.%"2&10 E"2>($$ . +&2)$ 1)(" 1&5)*9+), 52)  0(
"6 . "+6 TIH,. -&,&42)-. %'(,2) Oy *&2 ("
%"(,2) 2))5,5. ) 3+" ((>y 12)+6 . 52)0( 1 2)+6

Y4, -&,&42)-.. *&;2)" (" ##)0,)

JIOWB% +/-4-,4% 27S,K/% 89,802/K/% 0/<7%}% K7:7?4.2.%
U:;,12WB% GT45%}% 3/8072% 3%+/</V5;% _/3<.1,3?2/K/%
4,:.3?2+7% <%H+.4E,-7% 9%.2F-7?-732/<% 0.7+78/2, %
J7%XA4/<% +/-4-,4,% ,345% 93{ % .% 87-/0WS.% >TOTV.@% 8%8%
89,80W=% 4/:5?/64/:5?/% -/0.9S.,3A=% .% 98-/3:/,% 89,802/,%
273,:,2.,.%27S,B%C7:7?4.?.=%.%T<.-7;V.,%89,80W %
_13<.1,3?.B% 4,:,3?/+% .<%h7B<727% I+.4E,-7% *07:,,%}%
+-134/%~1+.4E,-*C%}%/027%.8%],:.?.@%/>3,-974/-.B%JIM IM %
S4/4% 2F-7?-732WB%*|_C%.234-T<,24%3%8,-?7:/<%0.7<:%&%

& %3724.<,4-19%-7>/47,4%27%/->.4,%3% %K/07 %~I+4E,-*%
3+/3/>,2% +-/9/0.45% 27>:,0,2.A% ?/3<.1,3?.@% />q,?4/9%
9%S.-/?/<% 0.7+78/2,% 0:.2% 9/:2%}% /4% % 0/% %<.?-12%
* 06<.2-12%}%/027%<.::.1227A%17345%<,4-7Cv%0:A%3-782A %
1,:/9,1,3?.B% K:78% </N,4% 9/3+-.2.<745% 39,4% 3%0:.2/B%
9/:2W%<,25S,% =&%<.?-/12 % M% +/3?/:5?T% .2F-7?-732WEP4%0
2,% </N,4% +-/>.453A% 3?9/85% 4/:NT% 8,<2/B% 74</3F,-W=Ré%
</KT4%+-.2.<745%4/:5?/%3+,E.7:52W,%?7<,-W=%+/<,V,22N,%
87% ,,.% +-,0,7<.=% 9% /[4?-W4/<% ?/3</3,=%}% 4/%,345% 27%
?/3<.1,3?/<%4,.,3?/+, %

j_60.7+78/2% /1,25% .2F/-<74.9,2 % 1%2,<% </N2/% T9.0,45 %
[>:7?27% <,N89,802/K/% K787% .% +W:.=% 9%7?/4/-W@% -/IN&T343
2/9W,%89,80W=%/+-,0,:.45%<733W%X4.@%/>:7?/9=%+3438/6.%
4,<+,-T4T-T%K787% 9%2.@ % k,8% X4/B% .2F/-<7E..% 2,9182/%0
+12A45% KO0,=% ?7?% .% 3%?7?/B% 37?/-1345;% />-78T;430%¢ 89,8
I:IN2W,% </:,2T:W=% 9%4/<% 1.3:,% /-K72.1,3?.,=% .8:T17; 4%
9%j_60.7+78/2, % G-/9/0A% 27>:;0,2.A% 9% X4/<% 0.7+78/2,=%
734-12/1<W% +WA47;43A% 27B4.% 93{% >/:,,% .% >/:,,% 3:/IN2W,%
<[,?7T:W=%  9%17342/34.% +-/34,BS..% 7<.2/?.3:/4W %
_12,127A%E,:5%X4.@%+/.3?/9%}%-78K70745%87K707? TZaA%9
N.82.% 27%e,<;,% _-I<% 4/KI=% <,N89,8027A% +W:5=%
+IK:INTVTA% T:54-7F.1:,4/9WB% 39,4% 89,80=% 1734.12/%
+-/8-7127%0:A%j_6.8:T1,2.A=%.3@/0AV,K/%/4%2.@ Y%KTKAY%

Spitzer Space Telescope * IRAC » MIPS
s3c2008-11a

X4/<T% 734-12/<W% </KT4% T9.0,45% /1,25% 07:,?.,% />q,?B/.%
.8T1745%2,%4/:5?/%+/A9:,2.,%N.82.%.%-/NO,2.,%89,80%62/%.%
-/INO,2.,%37</B%I3,:,22/B %

1% .;2A% 27% 6<%30q,80,% M<,-.2723?/K/% 734-/2/<.1,3?/ K/%
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2.8?/1734/42W,% 3.K27:W% .8% ?/3</37 % Ra|g% 3</N,4%
13<74-.9745% /02/9-,<,22/% >/:5S.,% [>:734.% 2,>7=% 14/%
A9:A43A% 9,35<7% 97N2W<%  +-,.<TV,349/<% +,-,0%
+-IK-7<</B% ‘[Zi% +-IS:W@% :,4 % M34-/2/<W% 270,;43A% 27%
T3+,@=% 4 ? % 3-,0.% <.::./2/9% 89,80% 9% J7S,B% c7:7?4&%
<2K.% .<;4% +:72,42W,% 3.34<W% 3% +:72,47<.=%
+-.K/02W<.%0:A%9/82.72/9,2.A%N.82.%.%92,8,<2/K/%-78T<7 %
_12,12/=% 92,8,<2W,% E.9.:.87E..% -780,:A,4% /K-/<2/,%
-7334/A2.,=%2/%Ra| g%:.S5%+,-9WB% S7K%0:A%8/20.-/972%
-70./3.K27:/9% <,NOT% .34/12.?7<.% 92T4-.% /407:,22W@%
+:72,42W@% 3.34,< % GT3?%4,:,3?/+7% 9% -7>/4T% +:72 3A% 9%
"% K/IOT=% .=% </N,4% >W45=% TN,% 1,-,8% K/0% <W% T3:WS.<%
+,-9WB%K/:/3%92,8,<2/K/%-78T<7 %%j34/12.? % "ZgalL
%
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G,-9/,%T+/<.272.,%/%3/:2,12/<%874<,2..%/42/3.43A%?% "#%
K/0T% 0/% 27S,B% X-W % n-,92.,% ?.47B37.,% :,4/+.3EW% 3K
0/2,34.% 0/% 27S.@% 9-,<,2% T?7872.,% 27% 4/=% 14/% TRPH4/K
734-12I< A%  K-7:7% 97N2/% 82712.% 9% N.82.%

87-/N07;V,B3A%E.9.:.87E.. %I%4,@%+/-% TN73=%93,:A9SB3A%
9%1,:/9,?77%+-.%2734T+:,2..%2/1.%3-,0.%>,:7%02A=%32,:3A%
5>+ WA349/<%.%/N.072.,<%F,,-.1,3?/K/%2,>,32/K/%SIT

%
=& (&) ? .($? 4&3) + M)l "&,&#
S# &+.$#X"5. ol { {
? _r %? hx g |

#)0,)

%1% 3/9-,<,22/<% <.-=% ?7NOWB% />-78/9722WB% 1,:/9,?%
+/2.<7,4=% 14/% +/:2/,.% 874<,2.,% +-1.3@/0.4% /4% 4/K/=Y& Db
hT27% 873:/2A,4% 3/>/B% I/:2E,=% +-/@/0A% <,NOT% 9.0.<W<%
3/:2,12W<%0.37/<%.%27>:,074,:,<%27%+/9,-@2/34.%e,<: . %
M% >:7K/07-A% /0.27?/9/34.% 9.0.<W@% -78<,-/9% hT27% +-.%
+:2/<%3/:2,12/<%874<,2..%87?-W97,4%I/:2E,%+/:2/345 ;=%
[3479:AA% 9.0.</B% 41:52/% ?/-12T=% +-134.-7VT;3A% 27%
2,3?/:5?/%3/:2,12W@%*.T22W@C%-70.T3/9 %G/:2/,%3/:22/,%
874<,2.,% 37</% 9/3@.4.4,:52/,% 2,>,32/,% A9:,2., % J/%
+-1.3@/0.4% 12/=% ?7?% +-79.:/=% 2,% 17V,% -787% 9% KARY+ @b
K/I0T%>W97,4%9%3-,02,<% %3/:2,12W@%874<,2.A=%2/60380
.8% 2.@% 6% +/:2/,C % J7>:,0745% +/:2/,% 3/:2,12/,% 874<,2,%
<IN2/% 4/:5?/% 3% T8?/B% +/:/3W% 27% +/9,-@2/34.% e,<:.8%K
+-1>,K7,4%/4>-73W97,<7A%hT2/B%4,25=%.<,;,V7A%0.7<,4% 9%
3-,02,<%/?:/% %7?.:/<,4-19 %1% 39A8.% 3% X4.<=% 9% /0% .%
4/<% N,% 273,:,22/<% +T2?4,% +/:2/,% 3/:2,12/,.% 874<,2.,.%
<IN2/% 27>:,0745% 2,% 17V,=% 1,<% -78% 9% 6! % :,4 % J/%
>W97,4% .% 47?=% 14/% 9% /02/<% K/-/0,% 87% 2,3?/:5?/9N4% <
T9.0,45%097%*7%.2/K07%.%4-.eC%+/:2W@% 3/:2,12WENEB74
d7?.<% K/-/0/<% 9% y/33..% A9:A43A% c/-2/6M:47B37=% KO,%
+1:2/,%874<,2.,%27>:;,07:/135%9% % K/0T=%.%92/95% 342,4%
0/34T+2/%9% & %J/%XA4/%,V,%2,%+-,0,:2%J7+-.<,-=%9%7,%
+,-,-W9%<,NOT%+/:2W<.%3/:2,12W<.%874<,2.A<.%3/3479. 4%
93,K/% K/0% S.4,.% G/02,>,32/B% 3</KT4% 27>:,0745% .%
874<,2.,% % 79KT347% &% K/07% .% TN,% 3:,0T;V,,% +/:28
3/:2,12/,%874<,2.,% %.;:A% "%K/07 %G/X4/<T%,3:.% 17<%
2,% TO7343A% T9.0,45% /+.3W97,</,% 874<,2.,=% 4/% S723/<%
13472,43A% +/,80?7% 9% _.47B% 9% 3:,0T;V,<% K/OT % _3%/ &%
S:A% "% K/07%<7?3.<7:527A%+-/0/:N.4,:52/345% +/:2/ K%
874<,2.A%9%/40,:52/%98A4/<%+T2?4,%>T0,4% 37</B% ¥B359%
4,7TV,<%34/:,4..%6% = %<.2T4+%JI7%X4/%34/.4%+/3<45%n:A%
y/33..% % 34-72% 13c% 874<,2.,.% % 79KT347% &% K/O7IAB?
>T0,4% [3/>,22W<% G/3:,0T;V.,.% +/:9,27% *C% >T0T4%
>,8874<,22W<. % j271,=% 3% KT34/273,:,22/B% 4,--.4/-.%




27S,B% 34-72W% 2,:58A% >T0,4% 27>:,0745% 2.% /02/K/% +K™b M247-?4.0,%#%F,9-7.A% &%K/07=%.%>W:/% ?/:5E,/>-788< %
3/:2,12/K/% 874<,2.A% 0/% % 7+-;:A% % K/07+% G/X4/<T=% I:,0T;V,,% 874<,2.,.% * "% A297-A% "% K/07C% 47?N,% >T0,4%
,3:.% IW% @/4.4,% T9.0,45% +/:2/,% 3/:2,12/,% 874<,2.,=% 2,% ?/:5E,/>-782W<=% 2/% ?-7B2,% 2,T0712W<% 0:A% 27>:,0,2.B%
9W,8N7A%87%+-,0,:W%34-72W=%4/%X4/=%+/N7:TB=%22V¥B4® <7?3.<7:52/B% F78W=%4 ? % ,K/% +/:/137% +-/B0,4% +/% 72984
S723%0:A%<2/K.@%-/33.A2%.%N.4,:,B%lJc %% M4:724.1,3?/K/% % j20.B3?/K/% /?,72/9=% .% :.S5% 9% /2%,
87@974.4%/34-197%j20/2,8.. %

%
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y733</4-.<%4,+,-5%+T45%:T22/B%4,2.%+/%+/9,-@2/34.%e %
+-.9%874<,2..% %79KT347% &%K/07 %z7342W,%F78WR.8%4<

*4, % 934T+:,2.,% :T22/B¥3 ) % 27% +/9,-@2/345% e,<:.C%
2712T43A% 9% &% 173/9% % <.2T4W% .% % 3,?T20% +/%9%<.-2/
9-,<,2.9%27% 4,--.4/-..%1,9,-2/B% M<,-.?2.% .% 87?/21743A % 9%

% 173/9% &% <.2T4% % 3,?T20% 9% 7?974/-..% j20.B3?/K/%
12,727 % Y>VT7A% +-/0/:N.4,:52/345% 874<,2.A%*.% 17342/K% .%
+/:2/KIC% 3/3479.4% 9% X4/4%0,25% % 1737%! % <.2TAWIRAYT 3
87?-WAWB% 3/:2,12WB% 0.3?% 3</KT4% T9.0,45% N.4,:.% 59,-
9/34/12/B% 1734.% _7270W% .% +/14.% 93,K/% f9-/78.743 9K/
?/24.2,247 % kI:5S7A% 17345% M<,-.?.=% MF-.?7% .% M934:A%
2,%+/+707;4%9%/>:7345%9.0.</34.%874<,2.A %J7%4,-- A..%
y/33..%17342/,%3/:2,12/,%874<,2.,%2712,43A%9% %17B% %
<.2T4W% ) ) % 27% _1:53?/<%

5 +/:T134-19, %%

E'# >&3 #& ("7(&4&*),!"(.$ )+46#,) 4&3) ( ) &3(&! %
#(.15" "&,& ##)0,) S# &+ $ #X"15.

ol of {pm {Tn_d g
« ?2r1r % hx g |

Eolps” Ende at Suie ¢ \

%
3:.%>W45%+-.0.-1.9/%4/12W<=%4/%+/:/3W%+/:2W @ % 8 24B%
9%T?278722W,%+/:9,27%93,%N,%>T0T4%+-/@/0.45% +8h4%.
27S,B% 34-72W=% 2/% 9% 37<W@% 2,0/34T+2W@% ,,% -7TBR7@ ¢
41:52/% 1,-,.8% &% :,4% +13:,% 2W2,S2,K/% 874<,2.A% +/:137%
+/:2/B% F78W% 87@974.4% 2,>/:5S5T;%3,9,-/69/34/12T;% 17315%
+:T/34-197%d7B<W- %s4/%+-/.8/B0,4% %79KT347% 9%K/07=%
2/% ++7345% 9% 0722WB% -7B/2% 0:A% 27>::0,2.B=% +/N7:TB=9
4-T02,=% 1,<% 3:,4745% 9% M<,-.?T % 1% 3:,0T:V.B% -78% 392
hT2W%T+70,4%27%4,-- 4/-.;%y/33..%! %<7-47% N%K/07%.%%"%
T+-:A% 1% KIO7 % 1% X4.% 074W% +/:2/,% 874<,2.,% 3</K¥
27>::0745% :.S5% N.4,:.% 273,:,22W@% +T2?4/9% zT?/4?.% %
_7<174?.=%+-.1,<%9%9,35<7%2,>:7K/+-. A42W@%T 3:/9 B@<%
2,% <,2,=% <IN2/% 3% T9,-,22/345:% 3?78745=% 14/% 37<W,%
724.92W,% :;>.4,:.% 734-/2/<..%f9-/1+,B32/B% 1734.%34-7 2W%
93,%N,% 0/>,-T43A% 0/%<,347% 27>:;0,2.A=% 2/% +T45% FoL%c>
07:,7%.%2,0,S,9 %j=%2772/2,E=%,V,%1,-,8% #%:,4=%: T2264,25%
3/>:7K/9/:.4% +-/B4.35% +/% e7?279?785;% .% 34-727<% |-,02,B%
M8.. % $.4,;A<% 1Jc% 9W+70,4% TO717% 27>:;0745% +/:2/,%
3/:2,12/,% 874<,2.,% | % 7+-;:A% % K/O7 % z,-,8% K/0% * %
7+-:A% % K/07C=% +/3:,% 47?/B% K,2,-7:52/B% -,+4.E. =%
+:137% +1:2/KI% 874<,2. A% *?3474.=% 9,35<7% S.-/?TA=%97>W%
141.4W97:VTA3A%S7%+:9,27%>,8%+/:2W@%874<,2. BCHBAD
1>S.-2T;% 4,--.4/-.;% f9-/+,B3?/B% 1734.%Y/33..=% 7% m-7 %
+/2-1,4% +/:2/345; % GI/3W% +:2W@% .% ?/:5E,/>-782W@%
874<,2.B=%/@974W97:V.@%+,-./OW%3% %+% =%3%6+%
=9%3% %+/% %.%3% %+% & % K/OW% +-.9/0ABA% 9% 3
NT-27:% ~J,>/39/0:% % % % % 87% #% K/0% d72/9W% |/ ™\,
+,-3+,24.9W% +/:2W@% 3/:2,12W@% 874<,2.B% 9% 27S,B% 34-72 e NG AEC
27% >:.N7BS.,% +/:9,27 % j8% X4/K/% <IN2/% +/:T1.45% 4/:5/% H)2,) ),I"($ )+46#,) ? { 4&3) B+,&29 X ¢ I.q
/0.2% 9W9/0% 6% 93,% 27% 874<,2..% % 79KT347% &% K/07e% *&;2)"(." # #)0,)
G-,0WOTV,,%3/:2,12/,%874<,2.,.%27%e,<:,%27>:;07:/35% 9% m mi

%




hT227A% +/:T4,25=% 09.K7A35% 3% 3,9,-/687+707% 27%34/68,%
2712,4%  +/?-W9745%  K/-/07% UT-<723?=%
G,4-1879/03?=%| G,4,->T-K %n7:,,%:T227A%+/:T4,25%2 712,4%
09.N,2.,% +/% f9-/+,B3?/B% 1734.% y/33..=% /@974W97A% 93,
>/:5ST;% 4,--.4/-.;% 3% ?7NO0/B% <.2T4/B% .% 87 @/0A% 3% 3;%%
27% 78.743?T;% 17345% y/33.. % z,-,8% 173% 93A% f9-/+,BSRA7
17345%y/33..=%.>.-5%.%3-,02,78.743?.,%-,3+T>..2.%> T0T4%
+/?-WAW% +/:T4,25;% hT2W % e74,<% :T227A% +/:T4,25% >¥9,4
+-/109.K7453A%07:5S,%27%;K/69/34/7% .%3%3,-,0.2W% 8Z 490

9% % 173/9% ! % <.2T4% +/% </3?/93?/<T% :,42,<T% 9-,<,2.%
2712,4% +/?.0745% e<;% - & % >T0,4%
27>:,07453A%27%2,3-792,22/%<,25S,B%4,--.4/-..%6%9%8?/B%
+:13,% S.-2/B% /4% E % 0/% % ?<% .% 0:2/B% %
?2.:0<,4-19=% +/?-W9% +-.% X4/<% 93,K/% =+% +/9,-@2/34.%
e,<.=%7%37<7%:T227A%4,25% +->,N.4% 9,35% 39/B% #2584 -
87% % 1737 % 1% 37</<% 2717:,% +/:2/K/% 3/:2,12/K/% 874A%
4,25% hT2W% 934T+.4% 27% +/9,-@2/345% 27S,B% +:72,4W%
3,9,-2/B% _7270,% 9% 87:9,% Z % ) % >.8% ;N2/B%
1?12,12/34.% [34-/97% 1.24/-. A% 9% "% 173/9% % <.2T4T%% #%
3,7T20%93,<.-2/K/%9-,<,2. %e0,35%270%K/-.8/24/<%98/B0,4%
+/:2/1345;:% 87?-WAWB% 3/:2,12WB% 0.3? % |,..7/:,+2/,.%
8-,..V,2% G/:27A% F787% +-.% X4/<% +-/0:.43A% % <.2T4T%%
3,2T20=% 7% S.-.27% +/:I3W% +/:2/K/% 874<,2.A% 3/3479.4%b

5. &!",2&+

Total Solar Eclipse of 2008 August 01

<.2T4W% +-.% 9W3/4,%/:2E7% 270% K/-.8/24/<% % K-70T3%81%

M-@72K,:53?=%"%173/9%! %<.2T4%:T227A%4,25%+/?.2,4%/34-/9%c-,20.A=%

+,-,3,1,4% 1,9,-2WB% h,0/9.4WB% /?,72=% 0/34.K2T9% 37</B%
3,9,-2/B% 4/1?.% *&!% K-70T3/9% 3,9,-2/B% S.-[AW% % #%
K-70T3/9% 87+702/B% 0/:K/AWC% 39/,K/% +T4.% 9% "% 1&8#9% !
<.2T4 %z,-,8%0,3A4/?%<.2T4%*9% "%173/9% %<.2T26%HAT2W%
0/34.K2,4%e,<:.%P-72E7%j/3.F7=%3:,K?7%870,9%,,%8782ZW,%
134-197.% I:,0T;V.<% ?-T+2W<% /34-/9/<=% 9% ?/4/-I<%
2734T+.4% +/:2/,%3/:2,12/,% 874<,2.,=% >T0,4% J/97A% e,<:A %
S4/%+-/.8/B0,4%-/92/%9% % 173/9% +/% 93,<.-2/<T%9-,<,2. %
Y34-19%>T0,4%>T?97:52/%-78-,872%+/+/:7<%+/:13/B%+/:2/K/%
874<,2.A=% 2/=% ?% 3/N7:2.,=% 3;07% 2,% +/+70,4% 2.% /0.2%
0/3474/12/% ?-T+2WB% 273,:,22WB% +T2?4% J/9/B% e,<. %
n:.4,:52/345% +/:2/B% F78W% 0/34.K2,4% 80,35% % <.2T4W%b
3,?7T20W% +-.% 9W3/4,% I/:2E7% 270% K/-.8/24/<% ! % K-70%3
U.2/979%87% % <.2T4% _7-3?/,.% </-,.% :T227A% 4,25=% 2,E2%
9B T+.4%27%4,--.4/-.,%e7+702/B%|.>.-.% .9 93,B%f9-78. .%9%
-7B/2,% +I:TI34-197% w<7:% *87+702WB% >,-,KC % J,<2/K.,.%
N.4,;:% +/.T/34-/197% T9.0A4% +/:2/,% 874<2.% 3%
+-/0/:N.4,:52/345;% % <.2T4AW% % 3,7T20% *+-.% 9W3/4,%
I1:2E7%270%K/-.8/24/<%!'%K-70T37C%9% %173/9% Ya4%+/%
93,<.-2/<T%.:.%9% %173/9% %<.2T4%+/%<,342/<T%:,43T%
9-<,2. % fV,% 1,-,.8% % <.2T4% *9% % 173/9% % <.2T4T%%
3,7T20% ,ZC% 2734T+.4% +/:2/,% 874<,2..% 3% 27.>/:5S,B%
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U.2/979% [/34-/19% 1.?4/-.A=% 4,25% hT2W% 3/% 37?/-/345;%
2,<2/K.<% >/:,,% =% ?<3,?% 2712,4% 09.K7453A% 9% 3,%-/
9/34/12/<%27+-79:,2..=%+/3,4.9%?-T+2W,%/34-/197%Q D % (%

t =% ° =% b'=% [ % *+-/0/:N.4,:52/34 5%
+/:2IB%F78W%6% %<.2T47%!&%3,?T20C%.%87@974.998;XNBN<%
3,9,-/1687+702WB% >,-,K% 37</K/% ?-T+2/K/% /34-/197% e,<:% 6%
c-,2:720.. % €0,35% +/:27A% F787% +-/0:.43A% TN,% +/14.% %

+-/0/:N.4,:52/345;% %<.2T4W% &%3,?T20=%G-/.8/B0,4% X4/% 9%
4/1?,% 3% ?//-0.2747<% % K-70T3/9% !"% <.2T4% 3,9,-2/B%
S.-1AW% % # % K-70T37% &% <.2T4% 9/34/12/B% O/:KIAW %7/ 3
II2E7% 270% K/-.8/24/<% !% K-70T37C% 3,9,-2,,% K/-/07%
J70W< % 1% X4/4% </<,24% hT27% >T0,4% 27@/0.453A% 4/28/% 27
1.2.%E,24-%I|/:2E7%6%E,24-%e,<:. %X.-.27%+/:[3W%+/: 2/B%
F78W% 874<,2.A% 47?N,% >T0,4% <7?3.<7:527% .% 3/3479#% !
?.:1<,4-19 % U.2/979%4/1?T%<7?3.<7:52/B% F78W%4,25% W%
3/% 3?/-1345;% = % ?< 3,7% T34-,<.43A% ?% ;KT=% KO,%2¥v4.%
>T0,4% +/+707453A% 93,% >/'55,% .% >/:55,% 273,:,22W@%
+T2?4/9 % GA4.0,3A4.4W3A12/,% 273,:,2.,.% J70W<7% 3</N,&6




27>:,0745% +/:2/,% 874<,2.,% *P...% = "C% 9% % 173/9% %
<.2T4T% ,Z% *9% % 173/9% % <.2T4T% +/% <,342/<T% :,4%<T
9-,<,2.C% +-/0/:N.4,:52/345;% :.S5% 27% 3,7T20T% <,25S,%
<7?3.<7:52/K/=%4 ? %K/-/0%27@/0.43A%93,K/%9% %3-7T@%
14%E,24-7:52/B%:.2..9%874<,2.A %%

%

9W+70,4% % <.2TAW% % 3,7T20% +/:2/345;% 874<.9S,K/I3A%
II2E7 % 1% % 173/9% % <.2T4T% ,Z% 2/15% 3-,0.% >,:7% OZA
2734T+.4% 9% c/-2/6M:47B3?,=% ?/A4/-I<T% 3?78/12/% +/9/86 9%
X4l<% 34/.,4..% e7% 097% K/07% N.4,:A<% X4/K/% K/-/07%
+-,0/3479:,2/% 0:A% 27>:;0,2.B% E,W@% 097% +/:2W@%
874<,2.A %G,-9/,%.8%2.@%>W:/%0/34T+2/% "%<7-47%%K/07 %
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% j%9/4%,V,%/0.2%2,>,32WB%+/07-/? %1% %173/9% "%<4Z6+/%
=& &#) 1& (&0 -)*9 () #"+"2" Q!I"(#5&0 &;)#,. B+, &29 x 93,<.-2/<T%9-,<,2.=% +/% 0/34.N,2..% K-72.EW% 3% 3/3,02. <.%
g |l . q \Y *&;2)"(." # #)0,) 34-727<.=%+T4,5,349.,% :T22/B% 4,2.% +/% 4,--.4/-..%Yy/3 3..%
m mi 877?/21.43A %n7:,,%+/:137% +/:2/K/% 874<,2.A% +-/B0,4% 378T%

%

1:,0T;V.<% 0/3474/12/% ?-T+2W<% K/-/0/<=% +/+707;V.<% 9%
+/:/3T% +/:2/K/% 874<,2.A=% >T0,4% JIA>-537%
*+-/0/:N.4,:52/345%+/:2/B%F78W% %<.2T4W% %3,?T207€%6K0,%
I/:2E,%874<.43A%9% %173/9% #%<.2T4%+/%<,342/<T5%F%
9-,<,2. % G/34,+,22/% +-./>-,47A% 37?/-1345=% :T227A% 4,2 5%
>T0,4%+,-,<,V7453A%93,%;N2,,%.%/?/:/% %173/9%! %<2T4%
+/?-1,4%-A0%K/-/0/9%27%-,?,%Y>5%*].N2,97-4/93?2=%U/R%.%

0- C%IW3/47%I/:2E7%270%K/-.8/24/<%9%X4.@%K/-/0 B@PO3N%
1% K-70T37=% 7% +-/0/:N.4,:52/345% +/:2/B% F78W% 9%
J.N2,97-4/93?,% +-,9W3.4% % <.2T4W% % 3,7T20% *P...% G%
n7:,,% T227A% 4,25% +-/>,N.4=% T9,:.1.97A% 37?/-/1345=% %
<7:/273,:,22/IB% <,342/34.=% +/?7% 2,% 0/34.K2,4% 37</K/%
2-T+2/K/% K/-107% 27% 39/,<% +T4.% 6% J/9/3.>.-327=% 278,%
?2141-IK/% 3/3479:A,4%[?/:/%+/:T4l-7%<.::./12/9%1,:/9, ? %1%
0,25% 874<,2.A=% 270/% +/:7K745=% /2/% T9,:.1.43A% ,V,%027
2,3?/:5?2/%4W3A1%1,:/9,? %,,24-%J/9/3.>.-3?7%:,N.4%9 3,K/%
9% &% ?.:/<,4-7T@% /4% E,24-7:52/B% :.2..% 874<,2.A=% +IXZ %
+-/0/:N.4,:52/345% +/:2/B% F78W% 80,35% 0/34.K2,4% % <.2T4%
&% 3,?7T20 % J7.>/:5S7A% F787% 874<,2.A% * = #C% 2734V 9%
J/9/3.>.-32,% 9% #% 173/9% % <.2T4% +/% <,342/<T% :,42,3%
9-,<,2.% +-.% 9W3/4,% I/:2E7% 270% K/-.8/24/<% ! % K-70T3/9 %
mN,% 2734T+.4% -722.B% 9,1,-=% ?/4I-WB% +/01,-?2,4%
8-,:.V2/345% X4/K/% T0.9.4,:52/K/% 734-/2/<.1,3?/K/%
A9, 2. A% J,% 3</4-A% 27% <,25S,,% 9-,<A% +/:2/B% F78W=%
27>:;0,2.A% 874<,2.A% 9% J/9/3.>.-3?,% </N2/% 31.4745%
?T:5<.27E.,B% A9:,2.A % G/:T<.:../22WB% k7-27T:% 3</N,4 %
+-/27>:;0745% +/:2/,% 874<,2.,% 1,-,8% 4-.% 3% +/:/9.2/B%
<.2T4W% +/3:,% J/9/3.>.-3?7 % J7% 0/:;% N.4,:,B% k7-27T:7 %

+/%09T<%34-727< % UI2K/:..% % _.47; %]24,-,32/=% 14/9%1:1%
%<.2T4%:T227A%4,25%>T0,4% 09.K7453A% 90/:5% K- PAEDHH
34-72=% % 9% 4,1,2.,% X4/K/% 9-,<,2.% 874<.9S,,3A% |/:2E%
>T0,4% /02/9-,<,22/% 27>:;,07453A% .% 7?.47BE7<% %
</2K[7<.% n/3474/12/% -,0?.B% F7?4% 0:A% -,0?/K/%
734-/12/<.1,3?/KI% A9:,2.A% 1% % 173/9% % <.2T4% ,Z% 425%
hT2W=% 27?/2,E=% +,-,B0,4% 4/:5?/% 9% _.47B=% 7% <77BIAVD
+-/0/:N.4,:52/345% +/:2/B% F78W% 3472,4% <,25S,% % <.2T4%
*+-.%9W3/4,%I/:2E7%270%K/-.8/24/<% &%K-70T3/9C Y684,34/%
+-.<,174,:52/% 4,<=% 14/% 80,35% 27.>/:5S7A% 9,-/A42/345%
@I-/S,B% +/KIOW% +/% <2/K/:,42.<% 27>:0,2.A<% n7:,%
+1:137% +/:2/K/% 874<,2.A% +/9,-2,4% 27% 9/34/?% .% +-/B04% +/%
>/, % 273,:,22IB% 4,--.4/-.% _.47A=% KO0,% 9% />:7345%
<7?3.<7:52/B% F78W% +/+70,4% <7337% 2,>/:5S5.@% .% >/:,,%
?2-T+2W@% K/-09% _% % 1737<% % <.2T47<%
+-/0/:N.4,:52/345% +/:2/B% F78W% T<,25S.43A% 0/% % <.2T4W%
&% 3,2T20=% 7% S.-.27% +/:I3W% 6% 0/% % ?<% I/:2E,%
+-.>:.N7,43A%?%K/-.8/24T=%.%879,-S7;VT;%?7-4.2T%+/2/K/%
874<,2.A%T9.0A4%N.4,:.%K/-/07%t  %27%87@/0,%02,92/K/%
39,4.:7 % d,25% hT2W% 3/3?/:582,4% 3% +/9,-@2/34.% 27S,B%
+:72,4W% 9% % 173/9% % <.2T4T% % 3,7T20% ,Z % n:A%%k,<:
872/21.43A%+/:2/,%874<,2.,=%2/%17342W,%F78W%</N2/064%
27>:,0745%3%4,--.4/-..%M-79.B3?/K/%+/:T/34-197=%j20 ..%.%
34-72%;K/69/34/12/B% M8..% ,V,%>/:,,.%1737%*0/% % 173 '&%
<.2T4%,Z2C %%J7%78.743?/<%+/>,-,N5,%d.@/K/%/?,72T2Eo
>T0,4%87@/0.45%9%-78:.12W@%F787@%874<,2.A=% P6R142%
-7BI2/9% 3</KT4% 27>:,0745% +/K-TN,2.,% +/0% K/-.8/24%
TV,->2/K/% 02,92/K/% 39,4.:7=% 14/% +-,03479:A,4% 2,% <,2%
.24,-,32/,%8-,:.V, %%
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1 ABr 2008 17:20 MonHoe coONHeYHoe 3aTMeHMe ()
Hayano wactioro 1 Aer 2008 r. 16:40 Az=E3" B=33"
CepeguHa satrenua 17:44 As=78" B=30"
FoHew vacthoro 18:44 43=90° B=22"

1530

S T600

Faza=1.02 MNonnoe! 2,38 mMunyTel

<>') ) IS 3 48283) G&+&H..2H5

HE*("%&+) B "5#)(32) AG."(.0 Q)4. C

%

y733</4-<% +/0-/>2,% [>34/A4,:53497% 874<2.A% O0:A%

J1913.>.-327=% K0,% A9:,2.,% >T0,4% 27>:;,0745% 27.>/:5S, %

2:.1,349/% 1,/9,7% *27% 4,-4/-.% y/33.C% G,-9WB%

2I24724=%4 , %934T+:,2. %hT2W%27%0.37%|/:2E7=UB6/ 8% 9%
% 173/9% 9% <.2T4% +/% <,342/<T%:,42,<T% 9-,<,2. % IW3A7%

=2842)!) BH

+-IF.:5%.%+/+-134T%+-/,E.-T;V.,3A%27%I/:2E, %1%?7NO  /B%
<.2T4/B%F787%874<,2.A%T9,:.1.97,43A=%7%+:/\V705%9 &/B%
+9,-@2/34.% >.N7BS,B% 89,80W% T<,2557,43A% J>/%
3472/9.43A%1T4/1?T%4,<2,,%*4,<2/63.2.<C %s4/%+-/.3@4%.%
14%4/KI=%14/%I/:2E,%T<,25S57,4%9W3/4T%270%K/-.8/2%/ %6 /4%
13:7>:,2.A% 3/:12,12/K/% 39,47% hT2/B% 17</,% 9-<A%
K/4/9.453A%?%?T:5<.27E..%A9:,2.A=%,3:.%IW% @/4.4,%,%5%
>/:5S5,% 87% % 2,0/:K.@% <.2T4W % M% T9.0,45% </N2/% <ZAK/,
17</,%K:792/,=%?/2,12/=%3/:2,127A% ?/-127 %|+:,4,227 A% .8%
4/217BS.@% 2.4,B% /27%-73?.2T:7% 39/;% +-.1,3?T% 27% 94
-7334/A2.,%2,3?/:5?/%K-70T3/9%/4%I/:2E7 %I4/.4%/4<, 4.45=%
1027?/=%14/%7?/-/27%3472/9.43A%9.027%,V,%0/%27 1 7{72/8%
F78W % G-7907=% 2,% 47?% A-?/=% ?7?% +-.% +/:2/345;%4<88?-W4
II:2E, % d/N,% 37</,% .% 3% :T22W<% 0.3?/< % G/039,1.97,<WB%
?1-12IB=% /2% 3472/9.43A% 9.0.<W<% 9% 9.0,% ?-TK7=% ,\%&6 O/
2717:7%+/:2IB%F78W=%+-.1,<%E9,4%,K/%2,%1,-2WB=2%02/73%
27%FI4/1=%7%3.2,974/63,-WB=% +-.8-712WB=% 2,% +,-,0%9VB%
[+.372.,< % kT054,% 92.<74,:.52W,% 87% 2,3?/:5?/% <.2T4% o
2717:7% +/:2/B% F78W% .% 4/K07% XFF,?4W% 874<,2.A% </N2/%
+-13<74-.9745% 2,% 4/:5?/% 09,% <.2T4W=% 9% 2,3?/:5?/%%78
0/:5S, % _/24-/:'52W<% 9-,<,2,<% </N,4% >W45% #% 173/9% ! %
<.2TAW%<,342/K/%:,42,K/%9-,<,2.=% ?/KO7%|/:2E,%/+T3H3A%
0/%! % K-70T37% 270% K/-.8/24/<=%+-.% 78.<T4,%# % KT8 Bo
XAIKI%9-,<,2.=%+/?7% V,%2,%2717:735% +/:27A% F78732~b

02,92/K/% 39.4.:7=% ?/4/-1% 9% X4I4% 0,25% 27@I0.43A% 9%/, 1>/974506/4W32745%,2,-T=%2/4/-TA% 27 @/0.43A% H%A

3/89,80..% y7?7=% ?% T?78722/<T% 9-<,2.% 3/3479.4% !"%
K-70T3/9=%7%78.<T4%*/431.4W97,<WB%/4%4/1?.% ; K T%IHBG%
1%K-70T37 %%

%
Y52'#,(8#,. <& (%) +& +2"$ 1& (&4& *)I"($ + 4828 3

G&+&H..2H5 <"+) & <& (%) ()>&3$#$ 1)("9 L"25
E"("2) <),62(.L)2# =2&42)!Yp om S | n
%

GI3:,% XA4/KI% hT27% <,0:,22/=% 2/% 9,-2/% 2712,4% +/,0745%
+-79/B% 34/-12W% 3/:2,12WB% 0.32=% 2/4/-WB% >T0,4% [+AZ3X%
93,% 2.N,=% 3<,V7A35% 2% 87+70T % J7>::07A% 1,-8% 4,<2/,%
34,2:/%.:.%3+,E.7:52WB%39 4/F.:54-=%</N2/%>T0,4%9// 1.;%
T>,0.453A% 9% 09.N,2.% hT2W% /42/3.4,552/% |:2E7% *=%
,34,349,22/=%9/2-TK%e,<:.C %z,- 8%+/:1737%3/:2,12WB/%0.32%
+/14.% 27+/:19.2T%872-/ 43A%T2/B %1%4,:,32/+%*/+A%% N % 3%
+.<.2,2.,<% 3/:2,12/KI% 39,4/F..54-7C=% :K2/% </N2/%
>T0,4% 27>:;,0745% .31,82/9,2..% 87% ?-7,<% :T22/K/% :.<>7%
31:2,12W@% +A4,2=% ,3:=% ?/2,12/=% 472/9W.% ?/% 9-<2.%
874<,2.A% >TOT4% .<,45% <,34/ % G-.% >/:55/<% T9,:.1,2..%
87<,42W%2,-/92/34.%:T22/K%7?-7A%6%: T22W, %K/-W=348,069%

62.0

874<,2.A% 9% % K-70T37@% :,9,,% .% 9WS,% I/:2E7 % k:,3?%
2,>,32/B% ?-7379.EW% 3/3479:A,4% 6!=& =% +/X4/<T% 27BA®%
2,9/I-TN,22W<%K:78/<%</N2/%.%-725S,=%1,<%87% %<42%0/%

+/:2IB%F78W %U,-?T-.B%.<,,4%+/14.%<7?3.<7:52WB%>:,2%*6
=# C=%47?N,=%?7?%.%1,2,-7=%27@/0.43A% 3:,97% /EYA22/%
K/-780/%>:.N,% ?% 2,<T% 6% 93,K/% 9% 4-,@% 3% +/:/9. 2/B3% @%%
4,=% +-7?4.1,3?.=% 9/% 92,S2,B% 1734.% 3/:2,12/B% ?/¥2 %
e271.4=% [4W3?745% ,K/% </N2/% >T0,4% :.S5% 2,870/:K/% 0/%
+/:21B% F78W% .% 9/% 9-,<A% ,, % _-/<,% 92T4-,22.@% +:72,4%
11:2,12/B% 3.34,<W=% -A0/<% 3% I/:2E,<% 9% 0,25% 874<,2.A%
[?7TNT43A% ,V,% 09,% 92,S2.,% *47?N,% 3:,97% /4% I[:2E7C 496
U7-3% .%174T-2 % p+.4,-% 27 @/0.43A% >:.8% +-/4.9/34/A2.A% .%
<,,4% X:[2K7E.;% % K-70T3/9 % U7-3% T07:,2% /4% II:2E7 %
07:5S5,% 0-TK.@% +:72,4% 6% +/14.% 27% % K-70T3/9 % fB7% >:
-79,2%r =# =% +/X4/<T%T9.0,45% ,K/% +/89/:.4% 4/:5?/% +27A%
F787 %d/%N,%37</,%/42/3.43A%.%?%I74T-2T%*r = @FPN% ?%
89,80,% y,KT:% .8% 3/89,80.A% h597 % *r= C % |74T-2% 2%
+/+WA47453A%-78K:A0,45%9% &%K-70T37@%/4%|/: 2 ERFRBH9%
% K-70T37@ % IW3/?/% 9% ;N2/B% 1734.% 2,>7% -73+/:/N#ASA

M-?4T-% */027% .8% 37<W@% A-?.@% 89,80% 3,9,-2/K/% 2,>7% 3%




>:,3?2/1<% C=%7%9%9/34/12/<%27+-79:,2..%</N2/%-78K:8,45%
I,KT%* C=%27%9W3/4,%/?/:/% %K-70T3/9%270%K/-/8/24j8%
0-TK.@%89,80%+/:27A%F787%+/89/:.4%T9.0,45%I+.? T4%682%
_734/-=% G/::T?3=% G-/E.[2% % _7+,::T % J/% X4.% 89,80V%% 9
9-,<A% +/:2IB% F78W% >T0T4% 27@/0.453A% 2,9W3/?/% 2709
KI-.8/24/<=% +/X4/<T% -78K:A0,45% .@% </N,4% +/<,V745%
87-,9/,% ?/:5E/ % s4/% ?/:5E/% .<,,4% ?-732/974/6/-72N,9 WB%
E9,4% .% -73+/:7K7,43A% +/:/3/B% 90/:5% 93,K/% K/-.8/24%%
3/80797A% XFF,?4% T4-,22,B% *9,1,-2,BC% 87-. % d7?% 383A%
2,>/%9%<,347@=%KO0,%.0,4% 17342/,%874<,2.,=%9,05%4¥,29/%
+/?-W97,4% T1734/?% e,<:.% 3-,02.<% 0.7<,4-/<% [?/:1% %
?.:1<,4-19=% 7% 9W3/?.,% 3:/.% 74</3F,-W% +-/3<74-.97,43 A%
27%3/42.%7.:/1<,4-19 %%

%

%
12. )(,&+&" 5& %& +& +2"1$ *),I"($ ? 2,) ? “483) + 4
H)I9*$5 AB#,2)>)(#5)$ &; #, C <.($$ 364) +"2>6 T J12.%2)7(90
#+' 2. )()O #&*3)((90 &1,5&0 -&8&)11)2)) ~ &,&
'62()) JG"&#+&30 SH &+.$ #X"I5. -&,8&)11)2), IM" (., [QO

0 *2." (&0 ,26;" JQB62HT O 7&&L"(5) « | ?
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483) + M)L,.. "&& # #)0,) SH &+.$ ’ A a0 I on o) EE /=0 v o
#X15. ol of { ol - N, oo +-,03479:A, 4% 3/>/B% >-.::. 7249/, %2/ 5E/=% 93+W@.97;V %

| 87% 3,2T20W% 0/% +/:2/B% F78W% .% 3-78T% +/3: % ,% /2R 252
% ° G- %2734T+:,2. % +:2/KI%8T74<,2 A%I/:2E %+-9-TV7 43 A%9%

3,-163.2.B% 0.37=% /2-TN,22WB% A-?.<% 3.A2.,<% 6% 3/:2,/E%
J7>:,07,43A% 87-,9/,% ?/.5E/% .37::1.4,:52/% +-.% +/2W@ = % o 118 o s4/9% A-2/,%39,1,2.,% 9/2-TK% 874<.95 KI3A% I/ 2E7%
874<,2.A@ % GI:27A% F787% 9% J/9/3.>.-32% 2734T+.4% T # 40 20 a0 9% 782\
173/9% %<.2TAW% %3,2T20W%-+/%<,342/<T%:,42,<T%R % RS e o :

874<2.A% +/14.% 2-TK:T:% ..% 3.552/% OWAA2TAT:% 9% 9,
Yo+-/0: 43A%0/% #96173/9% %<.2TA% %3,7T20 % %MBEM6 &% o roroo oo a, Coo i) o B SD T T 6705 4% /4
3,7T20%  </N2/%  >TOA%  273:7NO7453A%  9.0/<% | 0704 3/:2.12/B% 724.92/34.% 1% <2.<T<=% 277% 9%
87<,174,:52,BSK/%  734-2/<1,32KI% A9:2A%  Gi% 2734IAV,,%9- <A=%2/-/27%9IWK:A0.4%2,>/:55/B%.% ?-TKB=% 7%
1212172.% +:2IB% FT8W=% V.% 2,2/4/-1,% 9-<A% </N2/% 0% KIOWDH <To3.<T<lo% -7813% S60.IS.22/B% TI2W%
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FIGURE 1: ORTHOGRAPHIC PROJECTION MAP OF THE ECLIPSE PATH
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FIGURE 20 - SKY DURING ToTALITY AS SEEN FROM CENTRAL LINE AT 11:00 UT

Total Solar Eclipse of 2008 Aug 01

2008 Aug 01
GMT = 11:00
Local = 19:00
LST=13:39
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The sky during totality as seen from the central line in northern China at 11:00 UT. The most conspicuous planets visible
during the total eclipse will be Mercury (m,=-1.7) and Venus (m,=-3.8) located 3° and 15° east of the Sun, respectively.
Saturn (my=+1.1), and Mars (m,=+1.7) will be more difficult to spot at 28° and 39 east of the Sun. Bright stars, which
might also be visible, include Procyon (m,=+0.38), Castor (m,=+1.94), Pollux (m,=+1.14), and Regulus (m,=+1.36),

The geocentric ephemeris below [using Bretagnon and Simon, 1986] gives the apparent positions of the naked eye planets
during the eclipse. Delra is the distance of the planet from Earth (A.U.'s), App. Mag. is the apparent visual magnitude of
the planet, and Selar Elong gives the elongation or angle between the Sun and planet,

Ephemeris: 2008 Aug 01 11:00 UT

Equinox = Mean Date

App. Apparent Solar
Planet RA Peclination Delta Mag. Diameter Phase Elong
arc-sec <
Sun 08h48m00s +17°51'32" 1.01494 -26.7 1891.0 - -
Moon 08h50mdls +18°29'43" 0.00246 =) 1947.6 = -
Mercury 09h01m57s +18°44'36" 1.34751 =-1.7 5.0 0.99 3.4E
Venus 09h48m03s +14°50'50" 1.65314 -3.8 10.1 0.97 14.7E
Mars 11h19md7s +05°12'30" 2.29062 1.7 4.1 0.96 39.2E
Jupiter 19h03m51s -22°52'32" 4.23078 -2.6 46.6 1.00 155.1E
Saturn 10h40m2ls +10°11°'34" 10.205886 1.6 16.3 1.00 28.3E
H)2,) (";"#(&0 1& 6#-"29 +& +2"1$ 1& (848 #& ("7(&4 & *&:2)"(." ##)0,) m mi
1"(.$ )+46#,) ? {4&3) %




it [ I s
':-'ﬂ 4 ".‘fr
1y ]

fredfre/,

j_/fa’:fff?‘f*'}f / f,g,,'

22)+ 2) = +"5) 1&5)*9+) )$ +3 )5 ()*9+)"|9> J "46
'("00 5&,&29";9+), +.3(9 () #+", 9> 1&+"2>(&#,$ > *)

("#5& 5& #"56(3 3& I&'"() 1& (&0 -)*9 *),!I"(.$
*&;2)"(" hn" T AH ). $B(32"¢

Y#,)1"(5& JE 1&4&( * " OC

! ( P 2 % 1% 4,1,2.,% 2,3?/:5?.@% 0,6
3A47/9% 3,7T20% 0/% .% +/3:,% +/:2/B% F78W% 874<,2.A% 7T24KO0
27>:;,07;43A% >,KTV.,%4,2.9%9%9.0,% 1,-,0T;V.@3A% 9/:2.3 6
AW@%39,4:W@%.%4/<2W@%+/:/13=%/3/>,22/% @/-IS/%8BY427Vo
>,:/<% F/2, % s4/% A9:,2.,% 39A872/% 3% 2,/02/-/02/34A<.% %
?1,>72.A<.%3:/,9%9/80T@7=%3?9/85%?/4/-W,%+-/@/0.4%?.B%
+T1/?%:T1,B%/4%4/2?/K/% 3/:2,12/K/% 3,-+7 % n:A% 27>:,0.B%

> KTV.@% 4,2,B% </N2/% .3+/:58/9745% >,:T;% 34,2T% 807286
[>-7V,22T;% ?%1/:2ET=%.:.%-7334,:,22T;% 27%8,<:,% >, T ;%
+-134W2;=% 9% 2,3?/:5?.@% <,347@% +-.N74T;% ?7<2A<.=96\P4/
9/8</N2W.,% +I-W9W% 9,4-7% 2,% 3/-97:.% ,, % e7071.%
27>:,074,:B% 3/34/A4% 9% [+-,0,:,2.% 27+-79:,2.A%
09.N,2.A% >KTV.@% 4,2,B=% -7334/A2.A% <,NOT% 4,<2W<.%
+:137<.% % .@% S.-.2W=% 7% 47?N,% 37?/-/34.% .@% 09.N%2.A
G-IV,% 93,K/% +-,097-.4,:52/% .8K/4/9.45% 09,% 4/2?7..%
0,-,9A22W,% +:72?2.=% 0:.2/;% 9% % <% ?7N07A=%
9/3+/:58/97453A% 09T<A% :.2,B?7<.=% .% 9% </<,24% +/A9:.R%
> KTV.@% 4,2,B% 2,+/3-,0349,22/% +,-,0% 37<W<% +/:2W<%
874<,2.,<% >W34-/% +/:/N.45% /02T% .8% 2.@% 27% +-/34W28% 9
27+-79:,2.% .@% O09.N,2.A% 14/-T;% +:72?2T% *.2,B?TC%
-73+/:/N.45% +/% 09.N,2.;% 4,2,B% +/3:,% /?/2172. A% +/:2] B%
F78W% 874<,2.A % Y0.2% 27>:,074,:5% T?:70W97,4% +:72?.3%
097% .
39,4:W@% +/:13=% /02/9-,<,22/% T?:70W97;V.@3A% 27% 0:.2%
+:72?2.=% .% /4<,4.45% .24,-97:% 9-,<,2.=% 87% ?/4/-WB% /0%
4,<27A% +:/37% +-1>,K7,4% +/% +:72?2,=% 7% 47?N,% 87+/5%04
E9,4/9W,% /44,2?.% 4,2B=% ,3:.% /2.% +/A9A43A % U/N2/%
++WA47453A%  3F/4/K-TF.-/9745% >KTV.. % 42.% 27%
9W3/?/1T9349.4,:52T;% F/4/+:.,2?T% 3% /1,25% <7:/B%
X?3+/8.E.,.B=% @/4A% X4/% .% 2,% 93,K07% T07,43A%
8271.4,:52/B% 37?/-134. % k/:,,% XFF,?4.92/B% >W:7% >W%
9.0,/3¢q,<?7% >KTV.@% 4,2,B% 3% +/</V5% 3/9-,<,22W@%
9.0,/?7<,-%.%E.F-IOW@%F/4/7++7-74/9 %

\3 M) 2 % s4.% +-/34W,% +/% 9W6
+/:2,2;% 27>:50,2.A% .<,;4% 3,-5,82/,% 8271,2.,.% 0:A%
T4/12,2.A% 4,/-.% 09.N,2.A% hT2W % Y2.% +-/9/0A43A% 2,6
3?/:5?7.<.% K-T++7<.=% 3/34/AV.<.% .8% } % 27>:,074,.,B =%
+-.1,<% ?7NO7A% K-T++7% +/0-780,:A,43A% 27% 89,25A% .8% }

2%

% 4-.% 0-TK.@% />A872W% 3/31.4745% 1.3:/% 4,<2%W@%

.8687%

+T224W%/434/A:.%/4%2,,%+-.<,-2/%9% % ?<%92,% .Y63%2 TR
+/:/13W% +/:2/B% F78W % G-.% >/:5S5,<% 1.3:,% 89,25,9% *14/%
?-7B2,% N,:74,:52/C% 987.<2W,% -7334/A2.A% <,NOT% 2.<.%
+1:,82/%3/?-74.45%0/% %< %1,35<7%9,-/A42/=%14/%/®% .8%
+T2?4/9% /?7N,43A% 27% 37</B% K-72.E,% 4,2. % 10/:5% X4/B%
K-72.EW%K-T++W%27>:;074,:,B%-73+/:7K7;43A%27% 987 \WE%
-7334/A2.A@% /?[:1% % ?<% d7?% ?7?% +-% /[+-,0,:,2.%
+/:IN,2.A% K-72.E% :T22/B% 4,2.% 2,/>@/0.</% 82745% 3%
>[:5S/B% 4/12/345;% K,/K-7F.1,3?.,% ?//-0.274W% +T2?4/9 %
27>::0,2.B=% 4/% 0:A% 4/K/=% 14/>W% .@% 9% 07:52,BS,<¥%4/N2
>W:/%9W1.3:.45=%0:A%?7NO/K/%+T2?47%2,/>@/0.</% J3¥6PH6
+:72% ,K/% -73+/:IN,2.A% 27% <,342/34.=% 3% T?7872.,<%2%%
-7334/A2.B% *9% <4-7@C% 0/% 2,3?/:52.@% >..N7BS.@%
+/34/A22W@%/-.,24.-/9%*8072.,=%/0.2/?/,%0,-,9/=% 9WS ?7%.%
4%0C %

e70717% 27>:,074,:,B% 39/0.43A% ?% -,K.34-7E..% 9.07%
874<,2.A=%4 %, %>W:/%:.%/2/%9%+T2?4,%27>:;0,2.B42W3%3%
>/:5S/B% F78/B% ..% +/2W<% G-% +/:2/<% 874<,2.%
2,/>@/0.</% 87-,K.34-.-/19745% ,K/% +-/0/:N.4,:52/345% 9 %
3,7T207@=% 0:A% 1,K/% :T1S,% 93,K/% 9/3+/:58/97453A% 3,6
?T20/<,-1<=%+T34.9% ,K/% 9% @/0% 9% </<,24% 2717:7% 3¥4<%
13472/9.9% 9% </<,24% ,K/% [?/2172.A % G-.% /43T4349..%63,
?T20/<,-7%<IN2/%+-,097-.4,:52/%274-,2.-/197453A%9%31 ,4,%
3,72T20% +/% 1737<% 3% X:,?4-122W<% 3,?T20/<,-/< % d/KOP% 9
<[/<,24%2717:7%+/:2/K/%874<,2.A%3:,0T,4%+-/.82,34.%3:/9/%
~2/:5=%7%874,<%%/431.4W9745%3,?T20W%O0/%/?/2 U7T2B%H+
F78W%874<,2.A %
k,8T3:/92/=%1,<%>/:55,%>T0,4%+-.9:,1,2/%27>:;074,:, B%?%
X4/<T%9.0T%27>:;0,2.B=%4,<%4/12,,%+/:T1743A%-,8T:54W=%
% +/X4/<T% N,:74,:52/=% 14/>W% ?7NO0/,% 89,2/% 3/34/A:/98%
09T@%2,879.3.<W@%27>:;074,:,B=%?7NOWB%.8% ?/4/-\0(@%9,

87+.3.% 37</34/A4,52/=% >8% ?/23T:547E.B% 3/% 39/.<%
+7-42,-1< %
of
%
<>") 2)#12"3" "($() 3)," "0 12. &12"3""(.. 42 )(.%
6((&0 ,"(.
! ( +2 % G-.% +/:2/B% F78,% 8746

<,2.A% @/-/SI% 9.027% 3/:2,127A% ?/-127=% 2/% +-.% /3/>,22%
A32/<%2,>,%/27%<IN,4%+/A9.453A%/?/:/%+-79/K/%*87-£7B/C%
?-TA%I/:2E7=%87?-WA/K/%hT2/B=%87% } %3,?7T20%0L6:2%
+/:2/B% F78W % JTN2/% /4<,4.45% </<,24% +/A9:,2.A% ?/-[2\W=%

1,:19,? % GT2?24W% 27>:,0,2.B=% +-,0278271,22W,% 0:A% 2?8\
0/K/% 89,27=% -73+/:7K7;43A% 9% <,342/34A@=% 27@/0AN .@3A,%F/-<T=%E9,4% .%+-/4AN,22/345=%9W-7N,22T,%9%0.77@%
9>:.8.% K-72.EW% +/:/3W% +/:2/B% F78W=% 14/% 2,4-T02/% 276 3/:2,12/K/%.:.%:T22/K/%0.3?7 %f3:.%T07343A=%4/%N 4:52/%
<,4.45% +1%27-4,%3/:2,12/KI% 874<,2.A% .% +/% ,K/%/>34(/56 F.?3.-19745% </<,24W% 9-,<,2.% % % *+/% % % % 9/3+-.A4.; %P8 %%
3497<=% +-.9,0,22W<% 9% 47>:.E7@% />34/A4,:5349% 874A,% K-/<?/K/%%%31,47%9WO0,:,22W<%0:A%X4/B%E,:.%27>:,0%8,

3:.% .<,,43A% 9/8</N2/345=% % % % 4/% % +/:,82/% % % %P/FhHBAW1.?/<C=% 9% ?/4/-W,% 9.0.<W,% -78<,-W% +/A9:AV,B3A%
T3472/9.45%%%%%%%39A85%%%% %% %<, NOTORAYBsI6K-T++3L2421B% ?2/-2W% >T0T4% T9,..1.97453A% 9% -78<,-7@=%
3/>.-7;V.<3A% +-/9/0.45% 27>:0,2.A% 9>.8.% />.@% 14<,17A% 47?N,% 37<.% -78<,-W % M27:/K.12W,% 27>::0,2.A%
K-72.E% +/://3W% +/:2/IB% F78W=% 14/>W% -78-7>/4745% +:72% 3:,0T,4%+-/9,34.%.%+/%/?/2172..%+/:2/B%F78W%874<,2A=%2/%
3/9<,342W@%27>:;0,2.B % TN,% [2[:/% :,9/KI% ?-7A% |/:2E7=% [4<,17A% </<,24W%
GT2?24W% 27>:0,2.B% 0:A% ?7NO/K/% 89,27% /02/B% K-T++W%+/34,+,22/K/%.31,82/9,2.A%?/-12W %G-.%+/:2/<%3/:2,1  2/<%
+-,04/14.4,:52,,% 9W>-745% 27% -/192/B% <,342/34.% .% -73+46 874<,2..% 2TN2/%/E ,+.45% +-/4AN,22/345% 3/:2,12/B% ?/-| 2W%
IN.45% .@% 90/:5% +-A</B% :.2..=% +,-+,20.2T:A-2/B% ?% % +/[+WA47453A% 3@,<74.1,3?.%87-.3/9745% ,,% />VT;% F/-€% .%
K-72.E,% :T22/B% 4,2.=% 3% 47?.<% -731,4/<=% 14/>W% BYER7 27.>1:,,%A-?.,%.%+-/[4AN,22W,%:T1.=%/>-TVTA%92.<72., %27%
<,-,% 4-.% +T2?47% /?787:.35% 9% +/:/3,% +/:2/K/% 874<,2.8% 7%  T+/42,2.A% .% 3KT34?.% 9% 2.@=% 879.47.% .% .3?-.9:, TAB%

097% O-TK.@% }% 92,% , % G-% +A4.% 89,25A@% 987.<2WIHA%X4/K/%:T1S,%93,K/%87-72,,%87K/4/9.45%S7>:/2 %R 734,%
-7334/A2.A%<,NOT%+T2?47<.%27>:;0,2.B%9W>.-7;43A%/ 2% +:/42/B% >T<7K.=% T7?-,+:,22/B% 27% ?7-4/12,% ..% F72,-=%

% ?<=% 14/>W% 27.>/:,,% TO7:,22W,% /4% K-72.EW% :T22/B%4,  27-.3/9745%1,-2WB%0.3?%0.7<,4-/<% %6% %3<%.%?/28E A%




9/?-TK% 2,KI% ,V,% 09,64-% +--W9.34W,% /?-TN2/34.%
*+/3:,02;,%6%-70.T3/<% 9% %6 %3<C=%7%47?N,% .Q07%
+/0%TK:/<%9! [%0-TK%?%0-TKT %d7?/B%S7>:/2%+/<NN384%
27>-13745% /32/92W,% ?/24T-W% .% :T1.% ?/-/12W=% .@% 2,{%/:
87<,42W,% T+:/42,2.A% % [3/>,22/34.% Y347:52W,% +/06
-[>2/34.% 272/3A43A% 27% -.3T2/?% +/% +7<A4.=% TN,% +88,%
1,82/9,2.A% ?/-I2W % J,/>@/0.</% [>-74.45% 92.<72..% 27%
E9,4% ?/-I2W% .:.% ,,% [40,:52W@% 1734,B% .% :T1,B=% /+72\MP
KI% 3:/97<. % s4/% 3TV,349,22/% +/4/<T=% 14/% 934-,17;48%
-78:.12W,% IE,2?.% E9,47% ?/-12W=% /4% 3,-,>-.34/6>,:/K/ % 0/%
8,:,2/974/K/ %

%

<& ("7()$ 5&2&() +& +2"1$ 1& (&4& #& ("T(&4& *),I" ($7?
2,)? “4&3) + f.+.. "&&##)0,)
S# &+.$#X"5. ol E? ° X

r %? hx g |
%
J7>:,0,2.A% 3/:2,12/B% ?/-[2W% 9% >.2/?:5% .:.% 2,>/:5S/B %
4,.3?2[+% +/89/:A;4% 87<,4.45% 9% 2,B% 4/2?.% 0,47:.=%
2,87<,42W,% 2,9//-TN,22/<T% K:78T=% .% +-/3:,0.45%
140,:52W,%7?/-127:52W,%:T1.%27%8271.4,:52W@%-7334/AR@%
/4% 1I2E7T% G-% 27>;02.A@% 9% 4,,3?/+% 2TN2/%
.3+/:58/9745% /?T:A-% 3% 27.<,25S5.<% T9,:.1,2.,<=% 14/>W %
+:,% 8-,2.A% >W:/% 0/3474/12/% 9,:.2/=% .=% ?-I<,.% 4/K/I=%
+/<2.45=%14/%4,:,3?/+%07,4%+,-,9,-2T4/,%.8/>-7TN,2., %
3:.% 9% @-/</3F,-,% I:2E7% 9.02W% ?-732/974/6-/8/9W,%

IW34T+W% 6% +-/4T>,-72EW=% 4/% .@% 4/N,% 3:,0T,4% %/ 278445

-3T2?,=% +/% 9/8</N2/34.% 9% +-.2A4/<% <73S47>, % J76
>:,074,:.=%/>:707;V.,% @TO/N,349,22W<.%3+/3/>2/34A<. =%
</KT4% 9W+/:2.45% -.3T2/?% 3/:2,12/B% ?/-I2W% 9% ?-73 2@
E9,47%2TN2/%.8/>-78.45%?7?%</N2/%4/12,, %G/:,82/%234.%
27%-.3T2/?%.%+/:IN,2.,%89,80%.:.%+:72,4=%9.0.<W@% 8%
II:2E7 %

JI% ,3:.% .<,,43A% 9/8</N2/345=% 4/% N,:74,:52/% 3F/4/K-7 6
F.-/9745%3/:2,12T;%?/-12T%?7?%27%/>W12/B=%472?% E8 218/6
2/B% F/4/+:,22,% .:..% 27% +:734.2?7@% -782/B% 1T9349.4, 56
34.=%3%9WO0,-N?7<.%+-.<,-2/%/4% %0/% % 3=% 14/>\N%4 5%
2,3?/:5?/% F/4/K-7TF.B% -78:.12W@% T1734?/9% ?/-12W % Y@@
?-742/,% FIAIK-TF.-1972.,% ?/-I2W% 2,% +/89/:A,4% .8T1.4 5%
-73+-,0,:,2.,% A-?/34.% 9% +,B=% 47?% ?7?% +-.% ?/-/4?.@36 X
+/8. E. A@%92,S2AA=%<,2,,%A-?7A%8/27%?/-I12W%27%2,%24%

4,349,22/=% 14/% 0:A% >/:,,% 1T9349.4,:.52W@% F/4/X<T:58%
4->T;43A% <,25S.,% X?3+/8.E..=% 1,<% 0:A% <,2,,% 1T934%
4,:52W@ %
1:,0T,4%3778745=%14/%+/0K/4/9?7%?%F/4/K-7F.-/972.,98637<%
+-/E,33% F/AIK-TF.-/972.A% 3/:2,12/B% ?/-2W% 4->T,4%

13/>/B% 4V74,52/34.% % +-,097-.4,:52/B% <2/K/?-742/B%
4-2.-19?.=% 47?% ?7?% +/:227A% F787% 3/:2,12/K/% 874<,2
0:.43A% /1,25% 7?/-/4?.B% .24,-97:% 9-,<,2.=% 87% ?/4/-WB%
0/:N2W% >W45% 9W+/:2,2W% 93,% +/:7K7;V.,3A% /+,-TE.. % nb
3474/12/% 14<,4.45=% 14/% +/:27A% F787% +-,034/AV,K/%%6%%

3/:2,12/K/% % % % % 874<,2.A% % % % % 07N, % % % Y46 PAB27B8%0 % % ,K/%E,2
1.2..%>T0,4%+-/0/:N7453A% %6%!%<.2T4W %%

%

G/X4/<T% 93,% 0,B349.A% 27>:,074,:,B% 0/:N2W% >W45% 1,92/
14-7>]472W%.%0/9,0,2W%0/%794/<74.8<7 %

G/% [?/2172..% 3/:2,12/K/% 874<,2.A% 93,% X?3+/2.-/9722W ,%
Fl4/+:,2?.=% 9.0,/<74,-7W% ..% ?70-W% "b6?7<,-W%
0/:N2W% >W45% +-/2T<,-/1972W% 9% +/3:,0/974,:52/34.% .@%

.3+/:58/972.A % JI<,-T% +-/13479:A;43A% +-/34W<%
?27-7207S/<% 27% 3:/,% X<T:53..9%9% 9,-@2,<% TK:T% F/4/+:72%
*3:.% 2,4% 2T<,-7E..% ?70-/9% /4% +-/.89/0.4,:A% +:,2?.C %
1//49,4349T;V.,%2/<,-7%92/3A43A%9%NT-27:%27>:;0,2.B  %3%
T?27872.,<% </<,247% 2717:7% X?3+/8.E..=% ,,% +-/0/:N.4,. 56
2/34.%.%3/-47%F/4/X<T:53.. %

n:.4,:52/345% X?3+/8.E.B% 0/:N27% >W45% [>A874,:52/%
87-72,,% [+-,0,:,27% 2/% F/4/K-TF.-/972.;% hT2W% 9% F78,= %
>:.8?/B% ?% +,-9/B% 1,49,-4. % _/2,12/=% FI4/K-TF.-[972. %
hT2W%0/:N2/%+-/9/0.453A%4/B%N,%F/4/?7<,-/IB%.%27% % ,%
3/-4,% F/4/X<T:53..=% ?/4/-W,% >T0T4% .3+/:58/972W% +-.%
FI4IK-TF.-1972..% 3/:2,12/B% ?/-12W% 9/% 9-,<A% +/:2/K/%
874<,2.A % n:.4,:52/345% X?3+/8.E..=% +-.% ?/4/-/IB% .8/> -76
N,2.,% hT2W% 27% 2,K74.9,% +/:T1.43A% 2/-<7:52W<% *4 %Y
+,-,0,-N722W<%.%2,%>:,2:W<C%+-.2.<7,43A%87%.3@/02F% 7%
+.% F/4/K-TF.-/972.% 3/:2,12/B% ?/-2W% 32717:7%
T<,2557,43A% 27% % 3=% 2/% 874,<=% +-.% +/3:,0T;V. @¥YB&3+/
E.A@=% +/34,+,22/% T9,:.1.97,43A% 1,-,8% .24,-97:W=% 8
3AV.,% /4% +-/0/:N.4,:52/34.% +/:2/B% F78W% 874<,2.A % d7 ?=%
27+-.<,-=% ,3:.% +/:27A% F787% 0:..43A% /?[I1% % 3=% 7%
FI4AIK-TF.-1972.,%7?/-12W%9,0,43A%27%F/4/+:,2? % 9W3/? IB%
1T79349.4,:52/34.=% 4/=% 3% T1,4/<% 9-<,2.% 27% +-/4AN?T%
Fl4/+:2?.% *0:A% 3<2W% ?70-/9C=% </N2/% +-.<,2.45%

+-IA9.43A=% 7% +-.% 0:4,52W@% X?3+/8.E.A@% 92T4- 28AA= X?3+/8.E..%0:.4,:52/345;%9% =% =% =%&=% =% @B 306N, %

>[:,,% A-?7TA% 8/27% ?/-I2W% +/:T1.43A% +,-,0,-N722/B % 36

.3+/:58T;43A% F/4/+:734.2?.% -782/B% 1T9349.4,:52/34.= % 4/%




+,-9W,%32.<?.%</N2/%30,:745%3%9WO0,-N?7<.%9% =%%8888%
*27% 9W3/?/1T9349.4,:52/B% F/4/X<T:53..C=% 7% +/3:,0T;V.,%

1% 3% T9,:.1,2.,<% 9WO0,-N?.% 0/% % 3% *27% F/4/X<T:53..%
3-,02,B% 1T9349.4,:52/34.C% I+-/1,<=% 0:.4,:52/345%
X?3+/8.E..% 879.3.4% ,V,% .% /4% 39,4/3.:.W% F/4/?7<,-W=%%%
9/8</N2/,%1.3:/%32.<?/9% 6% .% /4% 4-,2.-/9?.% 27>:,074, :A=%
273?/:5?/%>W34-/%/2%3T<,,4%<,2A45% ?70-W% F/4/+:,22.%%
.3+/:58/9745%E.F-/9T;%?7<,-T %

“+"#,(90 (); 3)," *),!"(. A2"3 DHL"()5 4&,&+.,

0; 3"($NM(S .8 4&3)Ap g
Sk ,g°UtC ol xgr % hx g

%
G-.% F/4IK-TF.-/972..% 3/:2,12/B% ?/-12W% 27% E9,42T;%
Fl4/+:,2?T%2,/>@/0.</%/>,3+,1.45%7?/24-/:5%E9,4/9=%+ ,-,6
0797, <W@% F/4/+:,2?/B % n:A% X4/K/% 1,-,.8% } % <.2T4%
+/3:,%/?/2172.A% +/:2/B% F78W% 874<,2.A% 2TN2/% 27% /456
2WB% ?70-% 4/B% N,% F/4/+:,2?.% 8732A45% >,:WB% X?-732% *..3
>:/B% 1,-4,N2/B% >T<7K.=% >,:7A% +-/34W2AC=% /39,V,22WB
II:2E,< % _12,12/=% +-.% X4/<% +-.0,43A% T<,25S.45% 0.76
F-7TK<T% F/4/?7<,-W% .%-,8?/% 3/?-74.45% +-/0/:N.4,:52/3  45%
X?3+/8.E..=% 14/% :;>.4,:A<% F/4IK-TF..% @/-/S/% .89,342 | %
13,%X4/%0/:N2/%>W45%87+.372/%9%NT-27:,%27>:;0,2.B %
d,@2.77% F/AIK-TF.-1972.A% 3/:2,12/B% ?/-12W% 879.3.4% | 4%
< V,KIBA% T% 27>:,074,:,B% 3//49,4349T;V,K/% [>/-T6
0/972.A % G-.<,2,2..% 2/T4>T?/9% 3% 734-/2/<.1,3?.<% GY%
8271.4,:52/% T9,:.1.97,4% XFF,?4.92/345% 27>:;0,2.B%
h.2,B2W,% -78<,-W% F/4/.8/>-7TN,2.A% 2,>,32W@% />q,?4/9%
27% 2,K749% +-A</% +-[+/-E.[27:52W%  F/?T32/<T%
-7334/A2.;% y% [>q,?4.97% F/4/?7<,-W% .=% 9% 17342/34.=% T

.8/>-7TN,2.B% % % %% %% % % %|/: 2E7%%%%%‘%W%WMNB%%%

0.7<,4-%% %...%|% % %

1:,0/974,:52/=% FI4/K-7TF.-/9745% 3/:2,12T;% ?/-12T%
?1-14?/FI1?T32W<.%+:,2/12W<.% F/4/?7<,-7<.% 3% F/?T32W< %
-7334/A2.,<% 9% % <<% .% 07N,% 9% % <<% 2,% .<,,4% 3<W3:7
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% 79KT347% &% K/07%*+-.%S.-.2,%+/:/3W% % ?<C %E/H%
27>:;0,2.A% </N2/% 9,34.% 2,+/3-,0349,22/% .8% K/-/07 % | %
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r%!&% %

G79.2/% = 9= 9 % %&Y #% % H #% % #=1 &% %#%
r % & %4#%
_-T+32/B% = 9= 9 % %! 9#% %#H=N#% % = | &% % &%
r% &% 1%

=2.1 r TI&I"(, 1"2+&4& 5&(,)5,) A()7) & 7)#,(&0 )*CFr?2 T
1&1"(, 7",+"2,84& 5&(,)5,) A5&("% T)#,(&0 -)*9Cf t T1&!1"(,
+,&284& 5&(,)5,) A()7) & 1& (&0 -)*9Cf t? T 1&!"(, 2", "4&

58&(,)5,) A5&("% 1& (&0 -)*C
%

13:.%9W%K/4/9W%+/N,-49/9745%09T<A%3,?T207<.%8-,..\EP04/%
27.>/:,,% TO/>2W,% <,347% 0:A% 27>:,0,2.B% "% 9/34/127A%
27>,-N27A% Y>.=% +:/V705% +,-,0% cGJIdk=% +:/V705% +,-,0%
Y+,-2W<% 4,74-/<=% 379,-% [:79W% 27% :,9/<% >,- KT=% 7 48?
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?7-42% J2TA%  y,-@7% e0,35% @-72.43A% ?7-4.27%
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-,3479-TE.A% 4,74-7 %%

a )& %6%2731.4W97,4%/?/:1%& %<.2,-7:/19 %
1% 1.3:/% /3/>/% E,22W@% X?3+/274/9% 9@/0.4% ?/::,?E.A%
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B8/>7N,2.A% 3/:2,12W@% >/K/9% % 3.<9/:/9% I:2E7% 9%
27327:52W@% -.3T227@% 0-,92.@% 27-/0/9=% .80,:.A% <738}
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FIGURE 16 - LUNAR L1MB PROFILE FOR AUG 01 AT 11:00 UT

Total Solar Eclipse of 2008 Aug 01

Moon at Maximum Eclipse
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NASA 2008 Eclipse Bulletin (F. Espenak & J. Anderson)
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Eclipse Contacts
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Limb Corrected Contacts

C2' = 10:58:53.7 UT (-1.8s)
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Topocentric Libration

(Optical + Physical)
1= 3.80°
b= -0.21°
c= 13.93°
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