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I. %&,*,>4,%&,*,>4,

1. % *@8:"*, @ D"$@H, F&@,6 BbH\*,FbH R,H&,DH@6 F,FF441 7@<4H,H B@ 4FB@:\2@&">4`
8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN D,8@<,>*@&": E,8D,H"D4"HJ @$D"H4H\Fb 8
(@FJ*"DFH&"<-R:,>"< F BD,*:@0,>4,< BD,*FH"&:bH\ ,0,(@*>Z, *@8:"*Z @ F&@,6 8@F<4R,F8@6
*,bH,:\>@FH4. % *@B@:>,>4, 8 4>L@D<"P44 @ >"P4@>":\>ZN 4 <,0*J>"D@*>ZN 8@F<4R,F84N
BD@(D"<<"N ^H4 *@8:"*Z <@(JH F@*,D0"H\ 4>L@D<"P4` @ B@$@R>ZN &Z(@*"N @H 8@F<4R,F8@6
*,bH,:\>@FH4 4 *DJ(4, F&,*,>4b, 2"BD@T,>>Z, 7@<4H,H@< 4 ,(@ &FB@<@("H,:\>Z<4 @D(">"<4.

2. % F@@H&,HFH&44 F ^H@6 D,8@<,>*"P4,6 7@<4H,H" ',>,D":\>Z6 F,8D,H"D\ & F&@,6
&,D$":\>@6 >@H, @H 30 "&(JFH" 1999(@*" @$D"H4:Fb 8 BD"&4H,:\FH&"< F BD@F\$@6 BD,*FH"&4H\
:`$J` 4>L@D<"P4` B@ &ZT,J8"2">>Z< &@BD@F"< 8 31 @8Hb$Db 1999(@*", F H,< RH@$Z @>"
<@(:" $ZH\ BD,*FH"&:,>" ="JR>@-H,N>4R,F8@<J B@*8@<4H,HJ >" ,(@ F:,*J`V,6 F,FF44.
="FH@bV"b 2"B4F8" $Z:" B@*(@H@&:,>" E,8D,H"D4"H@< >" @F>@&, 4>L@D<"P44, B@:JR,>>@6
@H (@FJ*"DFH&-R:,>@& 8 30 >@b$Db 1999(@*". 3>L@D<"P4b,8@H@D"b $J*,H B@:JR,>" B@F:, ^H@6
*"HZ, $J*,H &8:`R,>" & *@$"&:,>4b 8 >"FH@bV,<J *@8J<,>HJ.

II. ?H&,HZ?H&,HZ, B@:JR,>>Z,B@:JR,>>Z, @H@H '@FJ*"DFH&'@FJ*"DFH&-R:,>@&R:,>@&

!D(,>H4>"!D(,>H4>"

[A@*:4>>Z6 H,8FH >" 4FB">F8@< b2Z8,]

1. ="P4@>":\>"b 8@<4FF4b B@ 8@F<4R,F8@6 *,bH,:\>@FH4 (7?=!+) BD4 ;4>4FH,DFH&,
4>@FHD">>ZN *,:, &>,T>,6 H@D(@&:4 4 D,:4(44 &ZB@:>b,H LJ>8P44 "D(,>H4>F8@(@
8@F<4R,F8@(@ "(,>HFH&" 4 8@@D*4>4DJ,H &F, <,D@BD4bH4b, F&b2">>Z, F 4FB@:\2@&">4,<
8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN. % >"FH@bV,, &D,<b 7?=!+ @FJV,FH&:b,H
="P4@>":\>Z6 B:"> 8@F<4R,F8@6 *,bH,:\>@FH4 >" 1995-2006(@*Z, 8@H@DZ6 >"2Z&",HFb
"!D(,>H4>" & 8@F<@F,".

2. ="P4@>":\>Z6 B:"> 8@F<4R,F8@6 *,bH,:\>@FH4 4FN@*4H 42 F:,*J`V,(@:

a) !D(,>H4>" b&:b,HFb FHD">@6, 8@H@D"b & F4:J F&@4N @F@$ZN N"D"8H,D4FH48
"8H4&>@ 4FB@:\2J,H 4 $J*,H 4FB@:\2@&"H\ *@FH40,>4b 8@F<4R,F8@6 >"J84 4 H,N>484;

b) ">":42 2>"R,>4b D"2:4R>ZN "BD@*J8H@&" 8@F<4R,F8@6 *,bH,:\>@FH4 *:b
F@P4":\>@-^8@>@<4R,F8@(@ D"2&4H4b F&4*,H,:\FH&J,H @ &"0>@FH4 D"2D"$@H84 !D(,>H4>@6
B@:>ZN P48:@& B@:JR,>4b 4 @$D"$@H84 8@F<4R,F8@6 4>L@D<"P44, " H"80, @BD,*,:,>4b
F@@H&,HFH&J`V4N FL,D ,, BD48:"*>@(@ BD4<,>,>4b.

3. ="P4@>":\>Z6 B:"> 8@F<4R,F8@6 *,bH,:\>@FH4 D"FF<"HD4&",HFb 8"8 F&@,(@ D@*"
4>&,FH4P4@>>Z6 BD@,8H, RH@, 4FN@*b 42 L4>">F@&@6 *@N@*>@FH4, B@2&@:b,H *@FH"H@R>@
@$@F>@&">>@ @BD,*,:4H\ &>JHD,>>`` >@D<J D,>H"$,:\>@FH4 A:">", 8@H@D"b F&4*,H,:\FH&J,H
@ H@<, RH@ @> b&:b,HFb &,F\<" &Z(@*>Z< *:b FHD">Z.

="P4@>":\>Z6="P4@>":\>Z6 B:">B:"> 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH4*,bH,:\>@FH4

1?L4P4":\>Z, @HR,HZ ',>,D":\>@6 !FF"<$:,4, BbH\*,FbH R,H&,DH"b F,FF4b, )@B@:>,>4, 20
(A/54/20),BJ>8H 119.
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4. % F@@H&,HFH&44 F @$V4<4 @F>@&>Z<4 BD4>P4B"<4 ="P4@>":\>@(@ B:">" 8@F<4R,F8@6
*,bH,:\>@FH4 A:"> *@:0,> B,D,F<"HD4&"H\Fb 8"0*Z, *&" (@*", BD4 ^H@< FD@8 ,(@ *,6FH&4b
BD@*:,&",HFb >" F:,*J`V46 *&JN(@*4R>Z6 B,D4@*, F H,< RH@$Z @N&"HZ&",<Z6 B:">@< B,D4@*
&F,(*" F@FH"&:b: >, <,>,, 10 :,H. % N@*, 8"0*@(@ B,D,F<@HD" A:">" @> 8@DD,8H4DJ,HFb &
F@@H&,HFH&44 F &@2<@0>@FHb<4 4 B@HD,$>@FHb<4 FHD">Z 4 F JR,H@< BD@(D,FF", *@FH4(>JH@(@
& H,R,>4, BD,*Z*JV,(@ *&JN(@*4R>@(@ B,D4@*"; BD4 ^H@< BD@42&@*4HFb @P,>8" D"$@H,
8@H@DZ, BD,*FH@4H BD@*@:04H\, " H"80,, BD4 >,@$N@*4<@FH4, *@$"&:b`HFb 4:4 4F8:`R"`HFb
F@@H&,HFH&J`V4, BD@,8HZ 4:4 <,D@BD4bH4b. % ^H@6 F&b24 >,@$N@*4<@ @F@$,>>@ JR4HZ&"H\
BD@(D,FF & @$:"FH4 8@F<4R,F8@6 H,N>@:@(44 & <4D,, &"0>@FH\ >@&ZN 8@>P,BP46, " H"80,
H,>*,>P44 4 *@FH4(>JHZ, D,2J:\H"HZ & D"<8"N BD@(D"<< F@HDJ*>4R,FH&".

5. % B@F:,*>,< *&JN(@*4R>@< B,D4@*, FJV,FH&,>>@ &@2D@F @$X,< BD,*:"(",<@6
4>L@D<"P44,B@:JR",<@6 F B@<@V\` 8@F<4R,F84N D,FJDF@& HD,H\4N FH@D@>. ]H@ D"FT4D,>4,
<,0*J>"D@*>@(@ @$<,>" 4>L@D<"P4,6 & 2>"R4H,:\>@6 FH,B,>4 F&b2">@ F D@FH@< B@>4<">4b
& <4D, >,@$N@*4<@FH4 B@FH@b>>@(@ <@>4H@D4>(" @8DJ0"`V,6 FD,*Z, BD4D@*>ZN D,FJDF@&
4 42<,>,>46, @$JF:@&:,>>ZN *,bH,:\>@FH\` R,:@&,8", >"Db*J F@ F&@$@*>Z< 4FB@:\2@&">4,<
H,N>@:@(46, *@FHJB 8 8@H@DZ< BD,0*, $Z: @(D">4R,>.

6. % F&b24 F H"84< <,0*J>"D@*>Z< D@FH@< @$X,<" BD,*:"(",<@6 4>L@D<"P44,
B@F:,*FH&4b 8@H@D@(@ & T4D@8@< <"FTH"$, BD@b&bHFb & $:40"6T4, BbH\ :,H, &@2>48:"
>,@$N@*4<@FH\ & D"2D"$@H8, >@&ZN BJH,6 4 FD,*FH& F$@D", @$D"$@H84, ">":42" 4
4FB@:\2@&">4b 4>L@D<"P44, F J*,:,>4,< @F@$@(@ &>4<">4b *&J< B@F:,*>4< ^:,<,>H"<,
8@H@DZ, F&b2">Z F >"JR>Z<4 4FF:,*@&">4b<4 4 D"2D"$@H8"<4 4 D"2&4H4,< :`*F84N D,FJDF@&.

7. ):b @FJV,FH&:,>4b ="P4@>":\>@(@ B:">" 8@F<4R,F8@6 *,bH,:\>@FH4 4FB@:\2J`HFb
FD,*FH&" 42 F:,*J`V4N HD,N 4FH@R>48@&: BDb<Z, "FF4(>@&">4b 42 (@FJ*"DFH&,>>@(@
8"2>"R,6FH&"; 8@F&,>>Z, "FF4(>@&">4b 42 (@FJ*"DFH&,>>@(@ 8"2>"R,6FH&"; &2>@FZ HD,H\4N
FH@D@>.

8. ?(D">4R,>4, $`*0,H>ZN D"FN@*@& >" L4>">F4D@&">4, B,D&@>"R":\>@
BD,*JF<@HD,>>ZN A:">@< BD@(D"<< @HD"24:@F\ >" @$X,<, BDb<ZN "FF4(>@&">46 42
(@FJ*"DFH&,>>@(@ 8"2>"R,6FH&" 4 B@HD,$@&":@ 8@DD,8H4D@&84 BD@(D"<<Z <,D@BD4bH46 &
D"<8"N @N&"HZ&",<ZN A:">@< BbH4 @$:"FH,6 *,bH,:\>@FH4.

9. % F:,*J`V4N D"2*,:"N @B4FZ&"`HFb <,D@BD4bH4b & 8"0*@6 42 ^H4N @$:"FH,6
*,bH,:\>@FH4.

1. ="2,<>"b="2,<>"b 4>LD"FHDJ8HJD"4>LD"FHDJ8HJD"

") ="2,<>"b FH">P4b BD4,<" FBJH>48@&ZN *">>ZN

10. EH">P4b BD@*@:0":" $,FB,D,$@6>@ LJ>8P4@>4D@&"H\, 4FB@:\2Jb ">H,>>J *4"<,HD@<
7,3<,HD", BD4 ^H@< $Z: 2"&,DT,> <@>H"0 ,V, @*>@6 ">H,>>Z *4"<,HD@< 13 <,HD@&. %H@D"b
">H,>>" B@2&@:b,H H"80, @FJV,FH&:bH\ @B,D"P44 B@ FBJH>48@&@<J F:,0,>4`, H,:,<,HD44 4
JBD"&:,>4`. #:"(@*"Db >@&@<J @$@DJ*@&">4` J:JRT4:Fb BD4,< *">>ZN F@ FBJH>48@&
"9^>*F"H" (FBJH>48 *4FH">P4@>>@(@ 2@>*4D@&">4b 1,<:4), ERS (,&D@B,6F846 FBJH>48
*4FH">P4@>>@(@ 2@>*4D@&">4b) 4 SPOT (LD">PJ2F846 FBJH>48 >"$:`*,>4b 1,<:4), RH@
2>"R4H,:\>@ B@&ZF4:@ @H*"RJ @H *,bH,:\>@FH4 FH">P44. 7D@<, H@(@, FH">P4b @FJV,FH&:b,H
BD4,< *">>ZN F@ FBJH>48@& NOAA (="P4@>":\>@, JBD"&:,>4, @8,">4R,F84N 4 "H<@FL,D>ZN
4FF:,*@&">46 ES!) 4 SeaWiFS (FBJH>48 >"$:`*,>4b 2" <@D,< F B@<@V\` "BB"D"HJDZ F
T4D@8@< B@:,< @$2@D"), BD4 ^H@< @04*",HFb, RH@ & $:40"6T,< $J*JV,< @>" F<@0,H
BD4>4<"H\ *">>Z, F@ FBJH>48@& F,D44 IRS (4>*46F846 FBJH>48 *4FH">P4@>>@(@
2@>*4D@&">4b). IFH">@&8" >@&@6 13-<,HD@&@6 ">H,>>Z 2>"R4H,:\>@ D"FT4D4H &@2<@0>@FH4
@FJV,FH&:bH\ BD4,< *">>ZN F >"P4@>":\>ZN FBJH>48@& 4 FBJH>48@&, BD4>"*:,0"V4N
HD,H\4< FH@D@>"<, @F@$,>>@ JR4HZ&"b BD,*FH@bV46 2"BJF8 FBJH>48" SAC-C.
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b) ="2,<>"b FH">P4b FBJH>48@&@(@ F:,0,>4b, H,:,<,HD44 4 JBD"&:,>4b

11. EH">P4b B@:>@FH\` &FHJB4:" & FHD@6 & 1998(@*J 4 F *,8"$Db H@(@ 0, (@*"
4FB@:\2@&":"F\ *:b @FJV,FH&:,>4b B@:,H" FBJH>48" SAC-A.

F) =@&"b >"2,<>"b FH">P4b BD4,<" *">>ZN 4 FBJH>48@&@(@ F:,0,>4b, H,:,<,HD44 4
JBD"&:,>4b

12. AD@*@:0",HFb D"$@H" B@ BD@,8H4D@&">4` 4 F@2*">4` &H@D@6 >"2,<>@6 FH">P44,
8@H@D"b $J*,H D"2&,D>JH" & 2000(@*J & BD@&4>P44 ?(>,>>"b 1,<:b >" F"<@< `(,
"<,D48">F8@(@ 8@>H4>,>H".

d) ;>@(@>"BD"&:,>>Z, 4 <>@(@*4"B"2@>>Z, F4FH,<Z

13. % >"FH@bV,, &D,<b D"FF<"HD4&",HFb &@BD@F @ D"2D"$@H8, B,DFB,8H4&>ZN
<>@(@>"BD"&:,>>ZN 4 <>@(@*4"B"2@>>ZN F4FH,< *:b @*>@&D,<,>>@(@ BD4,<" *">>ZN F
>,F8@:\84N FBJH>48@&.

,) 9"$@D"H@D4b 8@<B:,8F4D@&">4b 4 4FBZH">4b F4FH,<

14. % >"FH@bV,, &D,<b &,*,HFb D"$@H" B@ <@*,D>42"P44 @*>@6 42 :"$@D"H@D46 &
7@F<4R,F8@< P,>HD, "G,@L4:@ G"$">,D"", & 8@H@D@6 $Z:4 JFH">@&:,>Z *&" 4>,DP4@>>ZN
4FBZH"H,:\>ZN FH,>*". %F:,*FH&4, @(D">4R,>4b $`*0,H>ZN D"FN@*@& FD@8 &&@*" &
^8FB:J"H"P4` &F,6 :"$@D"H@D44 BD4T:@F\ B,D,>,FH4 >" B,D4@* 2000-2002(@*@&. A@^H@<J
*:b BD@&,*,>4b 4FBZH">46 >" &@2*,6FH&4, @8DJ0"`V,6 FD,*Z >" F4FH,<Z FBJH>48" SAC-C
& F@@H&,HFH&44 F F@(:"T,>4,< @ F@HDJ*>4R,FH&, $Z:" &>@&\ 4FB@:\2@&">" H,N>4R,F8"b $"2"
="P4@>":\>@(@ 4>FH4HJH" 8@F<4R,F84N 4FF:,*@&">46 (3=A+) #D"24:44 & E">-/@2,-*JF-
7"<BJF,. ]H" 0, H,N>4R,F8"b $"2" BD,0*, 4FB@:\2@&":"F\ *:b 4FBZH">46 FBJH>48" SAC-B.

2. EBJH>48@&Z,EBJH>48@&Z, F4FH,<ZF4FH,<Z

") A@:,H FBJH>48" SAC-C

15. % H,R,>4, 1998 4 1999(@*@& $Z:4 BD@">":424D@&">Z B@:,H>Z, @B,D"P44 FBJH>48"
SAC-C4 >" $"2, :"$@D"H@D44 8@<B:,8F4D@&">4b 4 4FBZH">4b F4FH,<3=A+ & #D"24:44 $Z:4
2"&,DT,>Z 4FBZH">4b >" &@2*,6FH&4, @8DJ0"`V,6 FD,*Z 4 >" F@@H&,HFH&4, H,N>4R,F84<
JF:@&4b<. % $:40"6T,< $J*JV,< FBJH>48 $J*,H B,D,BD"&:,> >" $"2J "%">*,>$,D(" & TH"H,
7":4L@D>4b,ES!, @H8J*" & >"R":, 2000(@*" F B@<@V\` D"8,HZ->@F4H,:b "),:\H"" @> $J*,H
2"BJV,> & 8@F<@F.

b) A@:,H FBJH>48" SAC-A

16. % D"<8"N BD@,8H" SAC-C $Z: F@2*"> H,N>@:@(4R,F846 FBJH>48 SAC-A *:b
@FJV,FH&:,>4b H,N>4R,F8@(@ *,<@>FHD"P4@>>@(@ B@:,H" & P,:bN BD4@$D,H,>4b @BZH" &
@$:"FH4 ^8FB:J"H"P44 FBJH>48@& 4 4FBZH">4b 8:`R,&ZN 8@<B@>,>H@& FBJH>48@&ZN F4FH,<,
& R"FH>@FH4 *:b FBJH>48" SAC-C. EBJH>48 SAC-A $Z: &Z&,*,> >" @D$4HJ 14 *,8"$Db
1998(@*" <>@(@D"2@&Z< 8@F<4R,F84< 8@D"$:,< "]>*,&,D" 4 & >"FH@bV,, &D,<b JFB,T>@
LJ>8P4@>4DJ,H. AD@&@*4<Z, >" FBJH>48, SAC-A H,N>@:@(4R,F84, 4FBZH">4b @N&"HZ&"`H:
a) *4LL,D,>P4":\>J` (:@$":\>J` F4FH,<J @BD,*,:,>4b <,FH@B@:@0,>4b ;
b) B">ND@<"H4R,F8J` 8"<,DJ *4FH">P4@>>@(@ 2@>*4D@&">4b; c) <"(>4H@<,HD; d) F4FH,<J
F:,0,>4b 2" B,D,<,V,>4,< `0>ZN 84H@&; e) F@:>,R>Z, ^:,<,>HZ, F@2*">>Z, & !D(,>H4>,
B@* ^(4*@6 ="P4@>":\>@6 8@<4FF44 B@ "H@<>@6 ^>,D(44; 4 f) D"2D"$@H">>Z6 4 F@2*">>Z6
& !D(,>H4>, <"N@&48.
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F) )DJ(4, BD@,8HZ, F&b2">>Z, F@ FBJH>48"<4 F,D44 SAC (@F>@&>"b "BB"D"HJD" D"$@H",H
& @BH4R,F8@< *4"B"2@>,)

17. E@ FBJH>48"<4 F,D44 SAC F&b2">Z F:,*J`V4, *DJ(4, BD@,8HZ:

a) EBJH>48 FHD"> O,>HD":\>@6 +&D@BZ *:b B,DFB,8H4&>ZN >"JR>ZN 4FF:,*@&">46
(CESAR). E@&<,FH>@ F 3FB">4,6 $Z:4 FL@D<J:4D@&">Z @F@$,>>@FH4 2"*"R B@:,H" ^H@(@
FBJH>48", 4 & 1998(@*J $Z: 2"&,DT,> ^H"B L@D<J:4D@&">4b HD,$@&">46 8 @$,FB,R,>4`
042>,FB@F@$>@FH4 ^H@(@ BD@,8H", & D"<8"N 8@H@D@(@ $Z:4 @BD,*,:,>Z 8@>L4(JD"P4b
FBJH>48", B@:,2>"b >"(DJ28" 4 >"2,<>Z6 F,(<,>H. % >"FH@bV,, &D,<b &,*JHFb D"$@HZ &
D"<8"N ^H"B" %, 8@H@DZ, BD,*B@:"(",HFb 2"&,DT4H\ 8 <"DHJ 2000(@*";

b) !D(,>H4>@-$D"24:\F846 FBJH>48 *:b B@:JR,>4b *">>ZN @ BD@*@&@:\FH&44,
&@*>ZN D,FJDF"N 4 @8DJ0"`V,6 FD,*, (SABIA3). ]H@H F@&<,FH>Z6 BD@,8H F #D"24:4,6
b&:b,HFb @*>4< 42 ^:,<,>H@& F@(:"T,>4b @ F@HDJ*>4R,FH&, & @$:"FH4 8@F<@>"&H484, 8@H@D@,
$Z:@ B@*B4F">@ BD"&4H,:\FH&"<4 *&JN FHD"> 4 B@*H&,D0*,>@ & D"<8"N F@&<,FH>@6
*,8:"D"P44 BD,24*,>H@& ^H4N *&JN FHD"> & >@b$D, 1997(@*". ="R":"F\ D"$@H" & D"<8"N
^H"B" ! (L@D<J:4D@&">4, HD,$@&">46 8 @$,FB,R,>4` 042>,FB@F@$>@FH4), 4 $Z:@ B@*B4F">@
F@@H&,HFH&J`V,, F@(:"T,>4, <,0*J7?=!+ 4 #D"24:\F84< 8@F<4R,F84< "(,>HFH&@< (#7!).

d) EBJH>48 >"$:`*,>4b 4 F&b24 (SAOCOM) (@F>@&>"b "BB"D"HJD" D"$@H",H &
<48D@&@:>@&@< *4"B"2@>,)

18. 3FN@*b 42 @F>@&>ZN BD48:"*>ZN 2"*"R 4 ^8FB:J"H"P4@>>ZN N"D"8H,D4FH48 FBJH>48",
$Z:4 BD@">":424D@&">Z 4<,`V4,Fb &@2<@0>@FH4 4FB@:\2@&">4b D"2:4R>ZN D"$@R4N R"FH@H
F JR,H@< B@F:,*>4N *@FH40,>46 & ^H@6 @$:"FH4 4 $Z:4 @BD,*,:,>Z 2"*"R4 B@:,H", & H@< RH@
8"F",HFb ,(@ @8@>R"H,:\>ZN H,N>4R,F84N B"D"<,HD@&. 7D@<, H@(@, &,:"F\ D"$@H" B@
B@:JR,>4` 4>L@D<"P44 @$ "8H4&>@ D"2D"$"HZ&",<ZN & <4D, BD48:"*>ZN BD@,8H"N,>"BD4<,D
& @$:"FH4 D"*4@:@8"P4@>>@6 4>H,DL,D@<,HD44, 4 @$ 4FB@:\2@&">44 D"2:4R>ZN H4B@&
B@:bD42"P44 *:b $@:,, H@R>@(@ @BD,*,:,>4b N"D"8H,D4FH48 <,FH>@FH4. #Z:4 BD@&,*,>Z
&FHD,R4 F 3H":\b>F84< 8@F<4R,F84< "(,>HFH&@< (!E3) & P,:bN D"FF<@HD,>4b &@2<@0>@FH4
@$X,*4>,>4b BD@,8H" SAOCOMF BD@,8H@< SkyMed-COSMO!E3, F H,< RH@$Z @$" "(,>HFH&"
<@(:4 @FJV,FH&:bH\ F@&<,FH>J` ^8FB:J"H"P4` FBJH>48@&.

3. 3>L@D<"P4@>>Z,3>L@D<"P4@>>Z, F4FH,<ZF4FH,<Z

19. % ^H@6 @$:"FH4 *,bH,:\>@FH4 @F>@&>"b 2"*"R" F@FH@4H & H@<, RH@$Z @$,FB,R4H\
>"*:,0"V,, JBD"&:,>4, BD@P,FF@< F$@D", BD4,<", B,D,*"R4, ND">,>4b, @$D"$@H84,
4FB@:\2@&">4b 4 D"FBD@FHD">,>4b *">>ZN, B@:JR",<ZN 42 8@F<@F" 4:4 F B@<@V\`
8@F<4R,F8@6 H,N>484. ;,D@BD4bH4b & ^H@6 @$:"FH4 & 2>"R4H,:\>@6 FH,B,>4 F&b2">Z F
&@BD@F"<4 *4FH">P4@>>@(@ 2@>*4D@&">4b, & R"FH>@FH4 F @BD,*,:,>4,< >,@$N@*4<ZN
HD,$@&">46 *:b @D(">42"P44 B@:>ZN P48:@& B@:JR,>4b 4 4FB@:\2@&">4b 8@F<4R,F8@6
4>L@D<"P44.

") C,(4@>":\>Z6 P,>HD FBJH>48@&ZN *">>ZN

20. % 4>H,D,F"N 7?=!+ 4 *DJ(4N BD"&4H,:\FH&,>>ZN JRD,0*,>46 FHD">Z C,(4@>":\>Z6
P,>HD FBJH>48@&ZN *">>ZN (7C+)!E) 7?=!+ & H,R,>4, 1999(@*" BD@*@:0": @$F:J04&"H\
>"P4@>":\>Z, 4 <,0*J>"D@*>Z, :4>44 F&b24 R,D,2 3>H,D>,H, @$,FB,R4&"b *@FHJB 8
4>L@D<"P4@>>Z< $"2"<, F@*,D0"V4< FBJH>48@&Z, F>4<84 4 *DJ(4, F<,0>Z, 8@F<4R,F84,
*">>Z,.

b) AD@,8H & @$:"FH4 H,:,<,*4P4>Z

6
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21. O,:\` BD@,8H" & @$:"FH4 H,:,<,*4P4>Z b&:b,HFb D"2D"$@H8" BD48:"*>ZN BD@(D"<<
4 H,N>4R,F84N FD,*FH& F&b24 *:b F@2*">4b ^8FB,D4<,>H":\>@6 F4FH,<Z & BD@&4>P447@D*@&".
E@2*">" F,H\, 8@H@D"b &8:`R",H & F,$b P,>HD":\>Z6 J2,:, D"FB@:@0,>>Z6 & 7@F<4R,F8@<
P,>HD, "G,@L4:@ G"$">,D"", HD4 (:"&>ZN J2:", D"FB@:@0,>>Z, & $@:\>4P"N (@D@*" 7@D*@&",
BbH\ J*":,>>ZN J2:@&, D"FB@:@0,>>ZN >" H,DD4H@D44 BD@&4>P44, 4 @*4> J2,:,
D"FB@:@0,>>Z6 >" FH">P44 ";"D"<$4@" & !>H"D8H4*,. AD@&@*bHFb <>@(@FH@D@>>4,
<,*4P4>F84, 8@>FJ:\H"P44 4 D,(J:bD>Z, JR,$>Z, <,D@BD4bH4b F JR"FH4,< &D"R,6 42
@H*":,>>ZN P,>HD@&. =":"0,>" B,D,*"R" ^:,8HD@8"D*4@(D"<<, D,>H(,>@&F84N,
H@<@(D"L4R,F84N 4 *DJ(4N F>4<8@&.

F) AD48:"*>Z, BD@(D"<<Z & @$:"FH4 $@D\$Z F >"&@*>,>4b<4

22. IR4HZ&"b RD,2&ZR"6>J` F4HJ"P4` & F&b24 F >"&@*>,>4b<4 & BD4$D,0>ZN D"6@>"N,
&Z2&">>Z<4 b&:,>4,< "]:\-=4>\@", 7?=!+ BD4FHJB4:" 8 @FJV,FH&:,>4`
@$V,>"P4@>":\>@6 BD@(D"<<Z, BD,*JF<"HD4&"`V,6 BD,*@FH"&:,>4, FBJH>48@&ZN F>4<8@&
>,B@FD,*FH&,>>@ JR"FH&J`V4< & ^H@6 *,bH,:\>@FH4 (@FJ*"DFH&,>>Z< JRD,0*,>4b<. 3<
BD,*@FH"&:b`HFb &F, >,@$N@*4<Z, F>4<84, B@:JR",<Z, >"2,<>@6 FH">P4,6 7?=!+ &
7@D*@&, F@ FBJH>48@& >"$:`*,>4b 1,<:4 "9^>*F"H-5" 4 ERS-1 4 2. #:"(@*"Db ^H@<J
B@b&4:"F\ &@2<@0>@FH\ @HF:,04&"H\ (D">4PZ >"&@*>,>4b, @P,>4&"H\ 4 BD@(>@24D@&"H\
FH,B,>\ &:"0>@FH4 B@R&Z, @FJV,FH&:bH\ <@>4H@D4>( &F,6 H,DD4H@D44, 8@H@D@6 (D@24H
>"&@*>,>4,, BD@42&@*4H\ 8"DH4D@&">4, <,FH>@FH4 *:b @P,>84 FH,B,>4 &:"0>@FH4 4
@FJV,FH&4H\ BD@(D"<<J <@*,:4D@&">4b B"&@*8@&ZN b&:,>46 & *@:4>"N & FD,*>,FD@R>@6
B,DFB,8H4&,.

d) AD48:"*>Z, BD@(D"<<Z & @$:"FH4 >,&@2@$>@&:b,<ZN D,FJDF@&

23. % F&b24 F D"2D"$@H8@6 B@:,2>ZN 4F8@B",<ZN 7?=!+ B@**,D04&",H H,F>Z, F&b24 F
',@:@(4R,F8@6 4 (@D>@DJ*>@6 F:J0$@6 !D(,>H4>Z (E+'+;!C) 4 BD,*@FH"&:b,H ,6
FBJH>48@&Z, 42@$D"0,>4b. ]H4 42@$D"0,>4b $J*JH 4FB@:\2@&"H\Fb & BD@P,FF, 8"DH4D@&">4b.
):b @$D"$@H84 4 ">":42" FBJH>48@&@6 4>L@D<"P44 & 4>H,D,F"N >,LH,*@$Z&"`V,6 @HD"F:4
@FJV,FH&:b,HFb B@*(@H@&8" 8"*D@& 4 >,@$N@*4<@(@ @$@DJ*@&">4b >" $"2, ="P4@>":\>@(@
J>4&,DF4H,H" 7J6@ & (. ;,>*@F". ):b 4FB@:\2@&">4b R"FH>Z< F,8H@D@< F@2*">"
(,@(D"L4R,F8"b 4>L@D<"P4@>>"b F4FH,<" 4 2"8">R4&",HFb D"$@H" >"* F@2*">4,< P4LD@&@6
<@*,:4 D,:\,L" <,FH>@FH4. 7?=!+ BD,*@FH"&:b,H B@:JR",<Z, >"2,<>@6 FH">P4,6 & 7@D*@&,
FBJH>48@&Z, F>4<84 %@,>>@-(,@(D"L4R,F8@<J 4>FH4HJHJ *:b BD@&@*4<@6 4< D"$@HZ B@
@$>@&:,>4` 8"DH H,DD4H@D44 !D(,>H4>Z.

,) AD48:"*>Z, BD@(D"<<Z & @$:"FH4 F,:\F8@(@ N@2b6FH&"

24. % >"FH@bV,, &D,<b 7?=!+ 4 K,*,D"P4b 2,D>@J$@D@R>ZN "FF@P4"P46 4 P,>HD@&
(K+E+!7?A) D,":42J`H F@&<,FH>J` 4>4P4"H4&J, 8@H@D"b BD4>,F,H 2>"R4H,:\>Z, &Z(@*Z
"D(,>H4>F84< L,D<,D"< 4 &F,< F,8H@D"<, F&b2">>Z< F@ F$ZH@< 4 D"2&4H4,< BD@42&@*FH&".
E@2*">" 4>L@D<"P4@>>"b F4FH,<" B@ &@BD@F"< &@2*,:Z&">4b F,:\F8@N@2b6FH&,>>ZN 8J:\HJD,
JR4HZ&"`V"b H,N>@:@(44 J$@D84 JD@0"b 4 @F>@&">>"b >" 4FB@:\2@&">44 BD@*J8H@&
FBJH>48@&@6 FX,<84, " H"80, 8:4<"H4R,F84N 4 (4*D@:@(4R,F84N B"D"<,HD@&. ?FJV,FH&:b,HFb
^8FB,D4<,>H":\>Z6 BD@,8H F,:\F8@N@2b6FH&,>>@(@ <@>4H@D4>(", BD,*JF<"HD4&"`V46
4FB@:\2@&">4, FBJH>48@& *:b B@:JR,>4b H@R>@6 4 @B,D"H4&>@6 4>L@D<"P44 B@ &@BD@F"<
F,:\F8@N@2b6FH&,>>@(@ BD@42&@*FH&" & D"6@>, Q4:8"F, BD@&4>P4b ]>HD,-C4@F. %
F@HDJ*>4R,FH&, F ;4>4FH,DFH&@< B@ &@BD@F"< BD@42&@*FH&" & BD@&4>P44 GJ8J<"> >" @F>@&,
@$D"$@H84 4 4FB@:\2@&">4b FBJH>48@&ZN F>4<8@& BD@42&,*,>" @P,>8" B:@V"*,6 & ^H@6
BD@&4>P44, >" 8@H@DZN &ZD"V4&"`HFb P4HDJF@&Z,, 2,D>@&Z, 4 F"N"D>Z6 HD@FH>48.

25. 7D@<, H@(@, & F@HDJ*>4R,FH&, F ;4>4FH,DFH&@< B@ &@BD@F"< BD@42&@*FH&" &
BD@&4>P447@D*@&" & ^H@6 BD@&4>P44 BD@&,*,>" 4>&,>H"D42"P4b &@2@$>@&:b,<ZN BD4D@*>ZN
D,FJDF@&.

7
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f) ="2,<>"b &Z&,D8"

26. AD@*@:0",HFb D"$@H" B@ F@2*">4` $"2Z *">>ZN, F@*,D0"V,6 FB,8HD":\>Z,
N"D"8H,D4FH484 @F>@&>ZN F,:\F8@N@2b6FH&,>>ZN J(@*46 4 F@@H&,HFH&J`V4, (,@(D"L4R,F84,
B"D"<,HDZ, & D"<8"N <,D@BD4bH4b B@ B:">4D@&">4`, @N&"HZ&"`V,(@ D"2:4R>Z,
(,@(D"L4R,F84, 2@>Z FHD">Z. %@ &D,<b BD@:,H" FBJH>48" "9^>*F"H-5" & #"DD,":\-*,:\-
9,@>F4H@, BD@&4>P4b E">-MJ">, $Z:4 BD@42&,*,>Z 42<,D,>4b F P,:\` F@2*">4b 2@>Z *:b
BD@&,*,>4b 8":4$D@&84 FBJH>48@&@6 "BB"D"HJDZ & $J*JV,<. 7?=!+ B@*B4F":" F
"D(,>H4>F84<4 %%E F@(:"T,>4, @ BD@&,D8, 42<,D,>46 *"HR48" <>@(@D,04<>@6
D"*4@:@8"P4@>>@6 F4FH,<Z >" $@DHJ "D(,>H4>F8@(@ FBJH>48" SAC-C.

g) C"FBD@FHD">,>4, FBJH>48@&ZN 42@$D"0,>46 4 F@*,6FH&4, 4N BD4<,>,>4`

27. % 1998(@*J $Z:" F@2*">" 'DJBB" B@ D"FBD@FHD">,>4` FBJH>48@&ZN 42@$D"0,>46 4
F@*,6FH&4` 4N BD4<,>,>4`. 1" &D,<b F&@,(@ FJV,FH&@&">4b *@ @8Hb$Db 1999(@*" ^H" 'DJBB"
BD,*@FH"&4:" (@FJ*"DFH&,>>Z< 4 R"FH>Z< @D(">42"P4b< $@:,, 2 000F>4<8@&.

h) E,H\ F$@D" *">>ZN

28. #Z:@ B@:@0,>@ >"R":@ F@2*">4` F,H4 F$@D" *">>ZN F B@<@V\` FBJH>48" SAC-C.

4. %ZN@*%ZN@* && 8@F<@F8@F<@F

29. % F&@,< J8"2, 176/97(:"&" >"P4@>":\>@6 4FB@:>4H,:\>@6 &:"FH4 B@DJR4: 7?=!+
BD4 B,D,F<@HD, ="P4@>":\>@(@ B:">" 8@F<4R,F8@6 *,bH,:\>@FH4 &8:`R4H\ & >,(@ BJ>8H
"ED,*FH&" &ZN@*" & 8@F<@F 4 F:J0$Z 8@F<4R,F84N 2"BJF8@&" >"D"&>, F BJ>8H@<, 8"F"`V4<Fb
@$,FB,R,>4b B@:>ZN P48:@& B@:JR,>4b 4 4FB@:\2@&">4b 8@F<4R,F8@6 4>L@D<"P44.

30. ]H" 2"*"R" $Z:" &ZB@:>,>" B@FD,*FH&@< &>,F,>4b F@@H&,HFH&J`V4N 8@DD,8H4& &
@$:"FH\ *,bH,:\>@FH4 "%ZN@* & 8@F<@F" 4 BJH,< D"2D"$@H84 F@@H&,HFH&J`V4N FD,*FH& 4
<,N">42<@& F JR,H@< F@&D,<,>>@(@ JD@&>b D"2&4H4b H,N>@:@(46 >" >"P4@>":\>@< 4
(:@$":\>@< JD@&>bN 4 & F@@H&,HFH&44 F BD@&@*4<@6 !D(,>H4>@6 &>,T>,6 B@:4H48@6 4
B@:4H48@6 >,D"FBD@FHD">,>4b @DJ04b <"FF@&@(@ B@D"0,>4b 4 &2bHZ<4 ,` & ^H@6 F&b24
<,0*J>"D@*>Z<4 @$b2"H,:\FH&"<4, " H"80, BJH,< FH4<J:4D@&">4b B@FH,B,>>@(@ 4
>,BD,DZ&>@(@ J&,:4R,>4b >"JR>@-H,N>4R,F8@(@ &8:"*" FHD">Z & ^HJ *,bH,:\>@FH\. %
F@@H&,HFH&44 F B@:@0,>4b<4 J8"2" 176/97B,DFB,8H4&>Z, H,N>@:@(4R,F84, D"2D"$@H84
$J*JH @FJV,FH&:bH\Fb & JF:@&4bN B@:>@6 (:"F>@FH4 & H,F>@< F@HDJ*>4R,FH&, F
>"P4@>":\>Z<4 @D(">"<4 4 <,0*J>"D@*>Z<4 @D(">42"P4b<4 FHD"> - R:,>@& C,04<"
8@>HD@:b 2" D"8,H>Z<4 H,N>@:@(4b<4 (C7CG), BD,0*, &F,(@ F #D"24:4,6 4 E@,*4>,>>Z<4
SH"H"<4 !<,D484.

31. AD@*@:0":4F\ H,N>4R,F84, F@&,V">4b F $D"24:\F8@6 FH@D@>@6 F P,:\` 42JR4H\
&@2<@0>@FH\ F@&<,FH>@6 D"2D"$@H84 D"8,H->@F4H,:,6 *:b &Z&@*" FBJH>48@& >" @D$4HJ. #Z:@
B@*B4F">@ @F@$@, F@(:"T,>4, @ F@&<,FH>@6 4>4P4"H4&,, BD,*JF<"HD4&"`V,6 JFH">@&8J >"
$D"24:\F84N D"8,H>ZN 2@>*"N >"&4("P4@>>ZN $:@8@&, F@2*">>ZN 7?=!+.

32. % 8@>P, 1998(@*" $Z:" JRD,0*,>" L4D<" "Veng S.A."F P,:\` F@2*">4b 8@F<4R,F84N
"BB"D"H@& >@&@(@ B@8@:,>4b >" @F>@&, 4FB@:\2@&">4b >,HD"*4P4@>>ZN <,N">42<@&
L4>">F4D@&">4b BD,*BD4bH4b<4 R"FH>@(@ F,8H@D" 4 >"JR>@-H,N>4R,F84<4 @D(">42"P4b<4.

5. 3>FH4HJP4@>":\>@,3>FH4HJP4@>":\>@, D"2&4H4,D"2&4H4, 44 @F>@&>Z,@F>@&>Z, @B,D"P44@B,D"P44

") 3>FH4HJH B,DFB,8H4&>ZN 8@F<4R,F84N 4FF:,*@&">46 4<. ;"D4@ 'J:4R"

8
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33. 7?=!+ B@*B4F":" F@(:"T,>4, F ="P4@>":\>Z< J>4&,DF4H,H@< 7@D*@&Z @ F@2*">44
3>FH4HJH" B,DFB,8H4&>ZN 8@F<4R,F84N 4FF:,*@&">46 4<. ;"D4@ 'J:4R" F P,:\` B@*(@H@&84
"FB4D">H@& 4 BD@&,*,>4b 4FF:,*@&">46 & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484. 3>FH4HJH
BD42&"> H"80, JR"FH&@&"H\ & @$,FB,R,>44 F&b24 7?=!+ F >"P4@>":\>@6 F4FH,<@6 &ZFT4N
JR,$>ZN 2"&,*,>46 4 J>4&,DF4H,H@& BJH,< @D(">42"P44 F,<4>"D@&, 8JDF@& B@&ZT,>4b
8&":4L48"P44 4 BD@,8H@&, F&b2">>ZN F JBD"&:,>4,< RD,2&ZR"6>Z<4 F4HJ"P4b<4,
^8FB:J"H"P4,6 BD4D@*>ZN D,FJDF@& 4 ^8@:@(4R,F84< <@>4H@D4>(@<. ):b @$,FB,R,>4b
042>,FB@F@$>@FH4 ^H@6 4>L@D<"P4@>>@-H,N>@:@(4R,F8@6 BD@(D"<<Z 7?=!+ J8D,B:b,H
F@HDJ*>4R,FH&@ F 3H":4,6 F P,:\` @$:,(R4H\ *@FHJB 8 F&,DN<@V>Z< 8@<B\`H,D"<
F &ZF@8@6 BD@42&@*4H,:\>@FH\` @$D"$@H84.

b) ="JR>"b *,bH,:\>@FH\

34. 7 *DJ(4< &"0>Z< >"BD"&:,>4b< *,bH,:\>@FH4 @H>@FbHFb F:,*J`V4,:

") @H$@D &H@D@(@ 8@<B:,8H" "D(,>H4>F8@6 ^8FB,D4<,>H":\>@6 "BB"D"HJDZ, 8@H@D"b
$J*,H JFH">@&:,>" >" $@DHJ ;G77 "EB,6F T"HH:" & N@*, B@:,H" STS-101. % ^H@< BD@,8H,
JR"FH&J`H >"R":\>Z, 4 FD,*>4, T8@:Z, &ZFT4, JR,$>Z, 2"&,*,>4b 4 J>4&,DF4H,HZ FH@:4PZ
FHD">Z 4 BD@&4>P46 #J^>@F-!6D,F, E">H"-K, 4 QJ$JH;

b) *":\>,6T,, @FJV,FH&:,>4, & F@HDJ*>4R,FH&, F ="P4@>":\>Z< JBD"&:,>4,< B@
"^D@>"&H48, 4 4FF:,*@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" (=!E!) ES! 4 ="P4@>":\>Z<
J>4&,DF4H,H@< C@F"D4@ BD@(D"<<Z 42<,D,>46 @2@>" F@ FBJH>48@& F B@<@V\` FB,8HD@<,HD"
*:b FB:@T>@(@ 8"DH4D@&">4b @2@>@&@(@ F:@b (TOMS-EP); D"2D"$@H8" BD@P,*JD 42<,D,>4b
J:\HD"L4@:,H@&@(@ 42:JR,>4b >" H,DD4H@D44 @H B:"H@ !H"8"<" *@ ?(>,>>@6 1,<:4; 4 @P,>8"
$4@*@2Z J:\HD"L4@:,H@&@(@ 42:JR,>4b 4 F@:>,R>ZN L"8H@D@& D4F8". ="R":"F\ D,(J:bD>"b
^8FB:J"H"P4b F4FH,<Z93)!C (:"2,D>Z6 :@8"H@D *:b @BD,*,:,>4b >"BD"&:,>4b 4 *":\>@FH4)
*:b 42<,D,>4b F@*,D0">4b "^D@2@:,6 4 @2@>" & "H<@FL,D, >" $"2, O,>HD" :"2,D>ZN
4FF:,*@&">46 4 BD48:"*>ZN D"2D"$@H@8 (E+59!A), & 8@H@D@< & F@@H&,HFH&44 F F@(:"T,>4,<
<,0*J 7?=!+ 4 =!E! F@2*">" F4FH,<" F$@D" *">>ZN R,D,2 F,H\ "!^D@>,H";

F) F@HDJ*>4R,FH&@ <,0*J 7?=!+ 4 ="P4@>":\>Z< P,>HD@< 8@F<4R,F84N
4FF:,*@&">46 (7=+E) KD">P44 & D"<8"N 8DJB>@(@ <,0*J>"D@*>@(@ BD@,8H" "EHD"H,@:,",
>"BD"&:,>>@(@ >" 42JR,>4, *4>"<484 @2@>" & @8@:@B@:`F>@< &4ND, >"* !>H"D8H4*@6;

d) *":\>,6T,, @FJV,FH&:,>4, BD@,8H" "ChagaSpace",BD,*JF<"HD4&"`V,(@ B@4F8
:,8"DFH&,>>ZN FD,*FH& *:b :,R,>4b $@:,2>4 S"("F", & F@HDJ*>4R,FH&, F =!E!, 3>FH4HJH@<
B"D"24H@:@(44 BD4 ;4>4FH,DFH&, 2*D"&@@ND">,>4b 4 F@P4":\>@(@ @$,FB,R,>4b 4 >"JR>@-
4FF:,*@&"H,:\F84<4 4>FH4HJH"<4 #D"24:44, 7@FH"-C484, ;,8F484, IDJ(&"b 4 Q4:4;

,) & F,>Hb$D, 1998(@*" $Z:@ D"FBD@FHD">,>@ F@@$V,>4, @$ 4<,`V4NFb
&@2<@0>@FHbN 4FB@:\2@&"H\ *">>Z,, B@FHJB"`V4, @H "D(,>H4>F8@6 "BB"D"HJDZ >" $@DHJ
FBJH>48" SAC-C. #Z:@ @*@$D,>@ F&ZT, 80 BD,*:@0,>46, B@FHJB4&T4N 42 !D(,>H4>Z 4
>,F8@:\84N F@F,*>4N FHD">;

f) 8@@D*4>"P4b JR"FH4b !D(,>H4>Z & $J*JV4N 8@F<4R,F84N BD@,8H"N *DJ(4N
8@F<4R,F84N "(,>HFH&, F&b2">>ZN F 42<,D,>4,< JD@&>b &:"0>@FH4 B@R&Z, 42JR,>4,<
E,&,D>@(@ F4b>4b 4 4FF:,*@&">4b<4 & D"<8"N F@:>,R>@-2,<>@6 L42484;

g) 4>FH4HJP4@>":\>Z, F&b24. 7?=!+ @8"2Z&",H >,@$N@*4<J` B@**,D08J (:"&,
>"P4@>":\>@6 4FB@:>4H,:\>@6 &:"FH4 & Db*, 8@>8D,H>ZN @$:"FH,6, &8:`R"b C,04< 8@>HD@:b
2" D"8,H>Z<4 H,N>@:@(4b<4 4 ="P4@>":\>Z6 D,04< 4<B@DH" 4 ^8FB@DH" &@,>>@(@
4<JV,FH&" 4 H@&"D@& 4 H,N>@:@(46 *&@6>@(@ >"2>"R,>4b, 8@H@DZ6 $Z: JFH">@&:,> &
F@@H&,HFH&44 F J8"2@< 603/92. % 1995(@*J $Z: F@2*"> ="P4@>":\>Z6 D,(4FHD @$X,8H@&,
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2"BJF8",<ZN & 8@F<4R,F8@, BD@FHD">FH&@, 4 ,(@ &,*,>4, $Z:@ B@DJR,>@ 7?=!+. % 1998(@*J
& D,(4FHD $Z:" &>,F,>" 4>L@D<"P4b @ 2"BJF8, FBJH>48" SAC-A.

F) E@HDJ*>4R,FH&@ F >"P4@>":\>Z<4 JRD,0*,>4b<4

35. ?FJV,FH&:,>4, ="P4@>":\>@(@ B:">" 8@F<4R,F8@6 *,bH,:\>@FH4 BD,*JF<"HD4&",H
JR"FH4, D"2:4R>ZN >"JR>@-H,N>4R,F84N @D(">42"P46 4 BD@<ZT:,>>ZN BD,*BD4bH46
!D(,>H4>Z. % ^H@6 F&b24 7?=!+ &,*,H F@@H&,HFH&J`V4, B,D,(@&@DZ F >,F8@:\84<4 H"84<4
@D(">42"P4b<4 4 BD,*BD4bH4b<4. E D"2:4R>Z<4 JRD,0*,>4b<4 $Z: B@*B4F"> Db* D"<@R>ZN
F@(:"T,>46, D,":42"P4b T,FH4 42 8@H@DZN >"R":"F\ & 1998(@*J. % F@@H&,HFH&44 F ^H4<4
D"<@R>Z<4 F@(:"T,>4b<4 $Z: B@*B4F"> Db* 8@>8D,H>ZN F@(:"T,>46, F,<\ 42 8@H@DZN $Z:4
D,":42@&">Z & 1998(@*J. % *,8"$D, 1998(@*" 7?=!+ F@&<,FH>@ F BD@&4>P4,6 E">H"-7DJF
BD4FHJB4:" 8 @FJV,FH&:,>4` BD@(D"<<Z, JFH">"&:4&"`V,6 F&b2\ <,0*J 8@F<@>"&H48@6 4
BD@&4>P4b<4, P,:\ 8@H@D@6 - BD4@$V4H\ :4*,D@& @$V4> & 8"0*@6 42 BD@&4>P46 8
4FB@:\2@&">4` 8@F<4R,F8@6 4>L@D<"P44.

d) ;,0*J>"D@*>@, F@HDJ*>4R,FH&@

36. E@HDJ*>4R,FH&@ >" <,0*J>"D@*>@< JD@&>, &8:`R":@ & F,$b F:,*J`V,,:

") HD,H\b 7@>L,D,>P4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4
4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN (_=3EA+5E-III) . 7?=!+
F@*,6FH&@&":" 4 JR"FH&@&":" & B@*(@H@&8, 8 ^H@6 <,0*J>"D@*>@6 8@>L,D,>P44, " H"80,
JR"FH&@&":" & D"$@H, B:,>"D>ZN 4 *DJ(4N 2"F,*">46 ="JR>@-H,N>4R,F8@(@ B@*8@<4H,H"
7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN;

b) #D"24:4b. E #D"24:\F84< 8@F<4R,F84< "(,>HFH&@< (#7!) $Z:4 B@*B4F">Z HD4
F@(:"T,>4b @ F@HDJ*>4R,FH&, & 8@>8D,H>ZN @$:"FHbN: i) F@2*">4, FBJH>48" SABIA3
("D(,>H4>@-$D"24:\F846 FBJH>48 *:b B@:JR,>4b *">>ZN @ BD@*@&@:\FH&44, &@*>ZN D,FJDF"N
4 @8DJ0"`V,6 FD,*,); ii) 2"BJF8 F@2*">>@6 #D"24:\F84< "^D@8@F<4R,F84< P,>HD@< D"8,HZ-
2@>*" F "D(,>H4>F8@6 "BB"D"HJD@6 >" $@DHJ; 4 iii) F@(:"F@&">4, @B,D"P46 >"2,<>ZN F4FH,<,
F&b2">>ZN F 8@F<4R,F84<4 B@:,H"<4;

F) 7">"*". % H,R,>4, 1999(@*" 7?=!+ BD@*@:0":" &ZB@:>bH\ LJ>8P44
8@@D*4>"H@D" *,bH,:\>@FH4 "D(,>H4>F84N (DJBB JR,>ZN, JR"FH&J`V4N & L4>">F4DJ,<@6
7">"*@6 BD@(D"<<, "GlobeSar2". % #J^>@F-!6D,F, $Z:@ BD@&,*,>@ 2"8:`R4H,:\>@,
F@&,V">4, B@ BD@,8H"<, & D"$@H, 8@H@D@(@ BD4>b:4 JR"FH4, 4FF:,*@&"H,:4 42 &F,N
JR"FH&J`V4N FHD"> 9"H4>F8@6 !<,D484;

d) KD">P4b. E="P4@>":\>Z<P,>HD@< 8@F<4R,F84N 4FF:,*@&">46 $Z:@ B@*B4F">@
F@(:"T,>4, @ BD,*@FH"&:,>44 BD4$@D" "38"D", 8@H@DZ6 $J*,H &8:`R,> & "BB"D"HJDJ FBJH>48"
SAC-C *:b D,T,>4b >"JR>ZN 2"*"R & D"<8"N ^H@(@ BD@,8H";

e) ',D<">4b. % F@HDJ*>4R,FH&, F ',D<">F84< "^D@8@F<4R,F84< P,>HD@< ()9C)
BD@*@:0",HFb D"$@H" B@ BD@(D"<<, & @$:"FH4 H,:,<,*4P4>Z, &8:`R"b @FJV,FH&:b,<Z6 &
7@D*@&, BD@,8H "Argonauta",8@H@DZ6 R"FH4R>@ L4>">F4DJ,HFb +&D@B,6F84< F@@$V,FH&@<, 4
BD@,8H BD4<,>,>4b 8@F<4R,F8@6 H,N>484 & F,:\F8@< N@2b6FH&,, 8@H@DZ6 @FJV,FH&:b,HFb &
BD@&4>P44 ]>HD,-C4@F;

f) 3H":4b. % F&b24 F BD@,8H@< SAC-C 3H":\b>F84< 8@F<4R,F84< "(,>HFH&@<
(!E3) $Z:@ B@*B4F">@ F@(:"T,>4, @ F@HDJ*>4R,FH&,, BD,*JF<"HD4&"`V,, BD,*@FH"&:,>4,
3H":4,6 "BB"D"HJDZ 4 B">,:4 F@:>,R>ZN $"H"D,6 *:b FBJH>48" SAC-C. )@FH4(>JH H"80,
BD@(D,FF & B,D,(@&@D"N @H>@F4H,:\>@ JR"FH4b !D(,>H4>Z & F@2*">44 FBJH>48@&@6
(DJBB4D@&84 "SkyMed-COSMO";
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g) 3FB">4b. E ="P4@>":\>Z< 4>FH4HJH@< "^D@8@F<4R,F8@6 H,N>484 (3=G!)
3FB">44 $Z:" B@*B4F">" F@&<,FH>"b *,8:"D"P4b @ F@HDJ*>4R,FH&, & @$:"FH4 8@F<4R,F8@6
>"J84 4 H,N>484. IFB,T>@ 2"&,DT,> ^H"B ! F@&<,FH>@(@ FBJH>48@&@(@ BD@,8H" CESAR;

h) E@,*4>,>>Z, SH"HZ !<,D484. AD@*@:0",HFb F@&<,FH>"b D"$@H" F =!E! B@
FBJH>48J SAC-C,8@H@DZ6 $J*,H &Z&,*,> >" @D$4HJ & >"R":, 2000(@*". % F@HDJ*>4R,FH&, F
=!E! 14 *,8"$Db 1998(@*" F B@<@V\` <>@(@D"2@&@(@ 8@F<4R,F8@(@ 8@D"$:b "]>*,&,D" >"
@D$4HJ $Z: &Z&,*,> FBJH>48 SAC-A F P,:\` H,N>@:@(4R,F8@6 BD@&,D84 >@&ZN @H,R,FH&,>>ZN
D"2D"$@H@8. AD@*@:0":@F\ @$FJ0*,>4, F =!E! &@2<@0>@FH4 D"FT4D,>4b F@HDJ*>4R,FH&"
& @FJV,FH&:,>44 F:,*J`V4N B@:,H@& FBJH>48@& B@ BD@(D"<<, SAC 4 & D,T,>44 &@BD@F@&,
F&b2">>ZN F @$D"2@&">4,< & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 4 H,:,<,*4P4>Z. %
D"<8"N B@*(@H@&:,>>@(@ 7?=!+ BD@F&,H4H,:\F8@(@ BD@,8H" "Germinar"& @8Hb$D, 1998(@*"
>" $@DHJ <>@(@D"2@&@(@ 8@F<4R,F8@(@ 8@D"$:b ")4F8"&,D4" & 8@F<@F, B@$Z&":" "BB"D"HJD"
*:b BD@&,*,>4b ^8FB,D4<,>H@&, BD,*:@0,>>ZN JR"V4<4Fb >"R":\>ZN 4 FD,*>4N T8@:. 7"8
$Z:@ J8"2">@ &ZT,, &Z&@*" & 8@F<@F & D"<8"N B@:,H" STS-101;G77 "EB,6F T"HH:" &
>"FH@bV,, &D,<b @04*",H &H@D@6 8@<B:,8H ^8FB,D4<,>H":\>@6 "BB"D"HJDZ, F@2*">>@6 B@
BD,*:@0,>4b< "D(,>H4>F84N T8@:\>48@&. % 1999(@*J !D(,>H4>, $Z:@ BD,*:@0,>@ BD4>bH\
JR"FH4, & @D(">42@&">>@< =!E! ;,0*J>"D@*>@< 8@F<4R,F8@< :"(,D,.

7">"*"7">"*"

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

1. AD@T,*T46 (@* - (@* *,FbH4:,H>,(@ `$4:,b 7">"*F8@(@ 8@F<4R,F8@(@ "(,>HFH&"
(77!) - $Z: @H<,R,> >, H@:\8@ Db*@< 2>"R4H,:\>ZN *@FH40,>46 & @$:"FH4 8@F<@>"&H484,
>@ 4 H,<, RH@ $Z:" BD@&@2(:"T,>" >@&"b 8@F<4R,F8"b BD@(D"<<" 7">"*Z.

IFB,N4IFB,N4, *@FH4(>JHZ,*@FH4(>JHZ, && 1999 (@*J(@*J

2. QH@ 8"F",HFb B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@&, H@ & 1999(@*J 7">"*" B@FH"&4:" &
O,>HD 8@F<4R,F84N 4FF:,*@&">46 4<. 7,>>,*4 ="P4@>":\>@(@ JBD"&:,>4b B@ "^D@>"&H48,
4 4FF:,*@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" E@,*4>,>>ZN SH"H@& !<,D484 >@&Z6
8@F<4R,F846 D@$@H@H,N>4R,F846 8@<B:,8F - *4FH">P4@>>Z6 <">4BJ:bH@D, BD,*>"2>"R,>>Z6
*:b ;,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 (;7E). =@&Z6 <">4BJ:bH@D *:b 8@F<4R,F8@6
FH">P44 b&:b,HFb $@:,, 8DJB>Z<, $@:,, H,N>4R,F84 F@&,DT,>>Z< 4 $@:,, J>4&,DF":\>Z<,
R,< *4FH">P4@>>Z6 <">4BJ:bH@D "Canadarm"*:b;G77 "EB,6F T"HH:"; <">4BJ:bH@D, *:4>"
8@H@D@(@ BD,&ZT",H 17 <,HD@&, FB@F@$,> F"<@FH@bH,:\>@ B,D,<,V"H\Fb &*@:\ FH">P44 4
&ZB@:>bH\ @B,D"P44 H"<, (*, ^H@ >,@$N@*4<@. % 1999(@*J "FHD@>"&H 77! /`:4 A,6,H
F@&,DT4:" 8@F<4R,F846 B@:,H & F@FH"&, ^8FB,*4P44 STS-96, & N@*, 8@H@D@6 $Z:@
@FJV,FH&:,>@ F$:40,>4, 4 FHZ8@&8" F ;7E & P,:bN @$@DJ*@&">4b FH">P44 *:b $J*JV4N
^8FB,*4P46 4 @$4H"H,:,6. 77! @$Xb&4:@ @$ JFH">@&:,>44 B"DH>,DF84N @H>@T,>46 F
8@<B">4,6 "Spacehab, Inc."& P,:bN 8@<<,DP4":42"P44 8">"*F8@6 8&@HZ & ;7E, RH@ b&:b,HFb
B,D&Z< F@(:"T,>4,< H"8@(@ D@*" & <4D, 4 &Z&@*4H 77! >" &,*JV4, B@24P44 & *,:,
8@<<,DP4":42"P44 ;7E. 7D@<, H@(@, BD"&4H,:\FH&@ 7">"*Z BD4>b:@ 2"8@>@*"H,:\FH&@,
F@2*"`V,, BD"&@&J` $"2J *:b JR"FH4b 7">"*Z & ^8FB:J"H"P44 ;7E: 1"8@> @$
@FJV,FH&:,>44 F@(:"T,>4b @ ;,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 (D"0*">F8@(@
>"2>"R,>4b @L4P4":\>@ @BD,*,:b,H D@:\ FH">P44 & 8">"*F8@6 8@F<4R,F8@6 BD@(D"<<, &
*@:(@FD@R>@6 B,DFB,8H4&, 4 JFH">"&:4&",H & P,:@< BD4>P4BZ 4 BD"&@&J` @F>@&J JR"FH4b
7">"*Z & ^H@< BD@,8H,.

3. QH@ 8"F",HFb 8@F<4R,F8@6 >"J84, H@ 77! @$Xb&4:@ @ 2"BJF8, & *,8"$D, 2001(@*"
>@&@(@ FBJH>48" SCISAT-1 & P,:bN 42JR,>4b (:@$":\>@6 BD@$:,<Z D"2DJT,>4b @2@>@&@(@
F:@b 4 F@*,6FH&4b &ZB@:>,>4` 7">"*@6 ,, <,0*J>"D@*>ZN @$b2"H,:\FH& & @H>@T,>44
@8DJ0"`V,6 FD,*Z. 7">"*" JR"FH&@&":" H"80, & F@2*">44 @8@:@2,<>@6 "FHD@>@<4R,F8@6
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@$F,D&"H@D44 =!E! - 8@F<4R,F8@(@ "BB"D"H" "]8FB:@D,D" *:b FB,8HD@F8@B4R,F84N
4FF:,*@&">46 & *":\>,6 IK-@$:"FH4 FB,8HD" (FUSE). ):b @$,FB,R,>4b >"&4("P44 4 H@R>@6
@D4,>H"P44 @$F,D&"H@D44 FUSE & P,:bN BD@&,*,>4b H@R>ZN >"JR>ZN >"$:`*,>46
4FB@:\2@&":4F\ 8">"*F84, *"HR484 H@R>@(@ >"&,*,>4b.

4. % @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b BD@*@:0":"F\ JFB,T>"b ^8FB:J"H"P4b
8">"*F8@(@ FBJH>48" RADARSAT-1, @F>"V,>>@(@ D"*4@:@8"H@D@< F F4>H,24D@&">>@6
"B,DHJD@6 (CEI) 4 D"$@H"`V,(@ & *4"B"2@>, E & P,:bN @8"2">4b B@<@V4 D"FHJV,<J 8DJ(J
B@:\2@&"H,:,6 &@ &F,< <4D, & H"84N @$:"FHbN, 8"8 :,F>@, 4 F,:\F8@, N@2b6FH&@, D"2&,*8"
>,LHb>ZN, ("2@&ZN 4 J(@:\>ZN <,FH@D@0*,>46, ^8FB:J"H"P4b B@*2,<>ZN F8&"04> 4 $@D\$"
F >"&@*>,>4b<4. % H,R,>4, BD@T,*T,(@ (@*" BD4>4<":4F\ <,DZ 8 H@<J, RH@$Z B@&ZF4H\
@H*"RJ @H ^H@(@ FBJH>48" >" @F>@&, D"2D"$@H84 BD@*J8H@& 4 JF:J(, 4FB@:\2J`V4N
B@FHJB"`V4, F RADARSAT-1 8@F<4R,F84, *">>Z,, *:b >@&ZN 4 F@&D,<,>>ZN @$:"FH,6
BD4<,>,>4b. 7D@<, H@(@, & 1999(@*J 77! F B@<@V\` RADARSAT-1 &B,D&Z, BD@42&,:@
FX,<8J &F,6 H,DD4H@D44 7">"*Z. % H,R,>4, F,<4 *>,6 & b>&"D, 1999(@*" $Z:@ B@:JR,>@
27642@$D"0,>46, 42 8@H@DZN $Z:" F@FH"&:,>" B@RH4 "<@<,>H":\>"b L@H@(D"L4b" &F,6
FHD">Z. % 1999(@*J $Z: 2"&,DT,> H"80, <,0*J>"D@*>Z6 BD@,8H B@ 8"DH4D@&">4`
!>H"D8H4*Z >" @F>@&, F>4<8@&, F*,:">>ZN FBJH>48@< RADARSAT @F,>\` 1997(@*", 8@(*"
@> D"2&,D>J:Fb >" 180 (D"*JF@& B@ @H>@T,>4` 8 F&@,6 >@D<":\>@6 HD",8H@D44 B@:,H". 3
>"8@>,P,BD@*@:0":"F\ D"$@H" B@ F@2*">4` FBJH>48"RADARSAT-2>" @F>@&, F@HDJ*>4R,FH&"
BD"&4H,:\FH&,>>ZN @D(">42"P46 4 BD@<ZT:,>>ZN BD,*BD4bH46, RH@ B@2&@:4H D"FT4D4H\
4<,`V46Fb J 7">"*Z @BZH 4 J8D,B4H\ ,, :4*4DJ`VJ` D@:\ & @$:"FH4 *4FH">P4@>>@(@
2@>*4D@&">4b F B@<@V\` CEI.

1. =@&"b=@&"b 8">"*F8"b8">"*F8"b 8@F<4R,F8"b8@F<4R,F8"b BD@(D"<<"BD@(D"<<"

5. % 1999(@*J $Z:" BD4>bH" >@&"b 8">"*F8"b 8@F<4R,F8"b BD@(D"<<", 8@H@D"b
@$,FB,R4&",H 7">"*F8@<J 8@F<4R,F8@<J "(,>HFH&J >@&J`L4>">F@&J` $"2J *:b B:">4D@&">4b,
@FJV,FH&:,>4b 4 "*"BH"P44 8@F<4R,F8@6 *,bH,:\>@FH4 7">"*Z. #`*0,H BD,*JF<"HD4&",H
&Z*,:,>4, 430<:>. 8">"*F84N *@::"D@& & >@&Z, L@>*Z & H,R,>4, F:,*J`V4N HD,N :,H,
FH"$4:42"P4` $`*0,H" !(,>HFH&" >" JD@&>, 300<:>. 8">"*F84N *@::"D@& & (@*, >"R4>"b F
2002/03(@*", RH@ @$,FB,R4H !(,>HFH&J (@D"2*@ $@:\TJ` FH,B,>\ F&@$@*Z & &@BD@F"N
B:">4D@&">4b 4 B@2&@:4H 8@DD,8H4D@&"H\ BD@(D"<<Z !(,>HFH&" F JR,H@< $ZFHD@
42<,>b`V4NFb JF:@&46.

6. =@&"b 8">"*F8"b 8@F<4R,F8"b BD@(D"<<" BD,*JF<"HD4&",H BbH\ BD4@D4H,H>ZN @$:"FH,6
*,bH,:\>@FH4.

") 1,<:b 4 @8DJ0"`V"b FD,*"

7. O,:\ >@&ZN BD@(D"<< & @$:"FH4 42JR,>4b 1,<:4 4 @8DJ0"`V,6 FD,*Z F@FH@4H & H@<,
RH@$Z D"FT4D4H\ &@2<@0>@FH4 7">"*Z & @$:"FH4 B@>4<">4b,<@>4H@D4>(", BD@(>@24D@&">4b
4 2"V4HZ 1,<:4 4 ,, @8DJ0"`V,6 FD,*Z 4 @$,FB,R4H\ :4*4DJ`V,, B@:@0,>4, 8">"*F8@6
BD@<ZT:,>>@FH4 & D"2&4&"`V,<Fb DZ>8, (:@$":\>ZN >"$:`*,>46 1,<:4. A@<4<@ H@(@,RH@
7">"*" JR"FH&J,H & (:@$":\>@6 BD@(D"<<,, >"BD"&:,>>@6 >" 42JR,>4, BD@P,FF@&
8:4<"H4R,F84N 42<,>,>46 4 4N B@F:,*FH&46, @>" b&:b,HFb BD42>">>Z< :4*,D@< & @$:"FH4
B@:JR,>4b 4 8@<<,DP4":42"P44 *">>ZN FBJH>48@&@(@ *4FH">P4@>>@(@ 2@>*4D@&">4b.
%"0>J` D@:\ & @$,FB,R,>44 &,*JV,6 B@24P44 7">"*Z >" <,0*J>"D@*>ZN DZ>8"N 4(D"`H
8">"*F84, BD@(D"<<Z F@*,6FH&4b <,D@BD4bH4b< B@ >"$:`*,>4` 1,<:4, 8@H@DZ,
FB@F@$FH&J`H <@*,D>42"P44 @H,R,FH&,>>@6 4>LD"FHDJ8HJDZ BD4,<" *">>ZN 4 FH4<J:4DJ`H
D"2D"$@H8J BD@<ZT:,>>Z<4 BD,*BD4bH4b<4 BD@*J8H@& 4 JF:J(, B@:\2J`V4NFb FBD@F@< >"
<4D@&ZN DZ>8"N. 7D@<, H@(@, *":\>,6T,<J JF4:,>4` B@24P46 7">"*Z & @$:"FH4
>"$:`*,>4b 1,<:4 $J*,H FB@F@$FH&@&"H\ F@2*">4, &ZF@8@^LL,8H4&>@6 F4FH,<ZRADARSAT-
2.

12
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8. ]H" @$:"FH\ *,bH,:\>@FH4 @N&"HZ&",H F:,*J`V4, BD@(D"<<>Z, ^:,<,>HZ:

") BD@(D"<<" B@ 8@F<4R,F8@6 FD,*, (D"2D"$@H8" H,N>@:@(46 *:b 4FF:,*@&">46 in
situ 8@F<4R,F8@6 B:"2<Z 4 ^:,8HD@<"(>4H>@(@ B@:b 1,<:4);

b) BD@(D"<<" B@ "H<@FL,D>@6 FD,*, (D"2D"$@H8" FBJH>48@&@6 "BB"D"HJDZ *:b
42JR,>4b *4>"<484 "H<@FL,DZ, @2@>@&@(@ F:@b, B"D>48@&ZN ("2@& 4 *DJ(4N b&:,>46,
F&b2">>ZN F 42<,>,>4,< 8:4<"H");

F) BD@(D"<<" B@ B@&,DN>@FH>@6 FD,*, (D"2D"$@H8" H,N>@:@(46 *:b 42JR,>4b
8D4@FL,DZ, :,F@&, ^8@F4FH,<, BD4$D,0>ZN 2@> 4 <@DF8@6 FD,*Z);

d) BD@(D"<<" B@ B,DFB,8H4&>@<J L@D<4D@&"H,:` 42@$D"0,>46 (D"2D"$@H8"
8@F<4R,F84N H,N>@:@(46 F:,*J`V,(@ B@8@:,>4b *:b D"P4@>":\>@(@ 4FB@:\2@&">4b
BD4D@*>ZN D,FJDF@& 4 ^8@:@(4R,F8@(@ <@>4H@D4>(");

,) BD@(D"<<" BD48:"*>ZN D"2D"$@H@8 *:b <@>4H@D4>(" >"2,<>@6 4>LD"FHDJ8HJDZ
4 D,FJDF@& (F@2*">4, H,N>@:@(46 4 BD48:"*>ZN D"2D"$@H@8 & P,:bN F@&,DT,>FH&@&">4b
>"2,<>ZN F4FH,< *:b BD4,<", @$D"$@H84, D"FBD@FHD">,>4b 4 4FB@:\2@&">4b *">>ZN
FBJH>48@&@(@ *4FH">P4@>>@(@ 2@>*4D@&">4b);

f) BD@(D"<<" B@ $@D\$, F@ FH4N46>Z<4 $,*FH&4b<4 4 >"$:`*,>4` 2" >4<4
(F@2*">4, 4 *,<@>FHD"P4b H,N>@:@(46 4 BD48:"*>ZN D"2D"$@H@8 *:b B:">4D@&">4b,
BD@(>@24D@&">4b, @P,>84 4 @F:"$:,>4b B@F:,*FH&46 FH4N46>ZN $,*FH&46, " H"80, H,N>@:@(46
*:b >"$:`*,>4b & $:428@< 8 D,":\>@<J <"FTH"$, &D,<,>4).

b) 7@F<4R,F8"b >"J8"

9. A@<4<@ JR"FH4b & (:@$":\>ZN JF4:4bN, >"BD"&:,>>ZN >" 42JR,>4, %F,:,>>@6 4 >"T,6
E@:>,R>@6 F4FH,<Z, P,:\ BD@(D"<< & @$:"FH4 8@F<4R,F8@6 >"J84 F@FH@4H & H@<, RH@$Z *"H\
>"JR>Z< 8DJ("< 7">"*Z &@2<@0>@FH\ 4FB@:\2@&"H\ J>48":\>J` 8@F<4R,F8J` FD,*J *:b
D"FT4D,>4b 2>">46 & @$:"FH4 <"H,D4":@&,*,>4b, " H"80, & @$:"FH4 $4@<,*4P4>Z.
AD@(D"<<" >"BD"&:,>" H"80, >" B@**,D0">4, B@H,>P4":" 8">"*F8@6 BD@<ZT:,>>@FH4, & H@<
RH@ 8"F",HFb D"2D"$@H84 "BB"D"HJDZ *:b B,D,*@&ZN 4FF:,*@&">46 & @$:"FH4 8@F<4R,F8@6
>"J84, 4 >" @$,FB,R,>4, *":\>,6T,(@ D"2&4H4b & 7">"*, >"J8@,<84N @HD"F:,6.

10. ]H" @$:"FH\ *,bH,:\>@FH4 @N&"HZ&",H F:,*J`V4, BD@(D"<<>Z, ^:,<,>HZ:

") BD@(D"<<" B@ 8@F<4R,F8@6 "FHD@>@<44 (>"BD"&:,>" >" B@>4<">4, BD@T:@(@ 4
>Z>,T>,(@ F@FH@b>4b %F,:,>>@6 4 >" BD@(>@24D@&">4, N@*" ,, ^&@:`P44);

b) BD@(D"<<" 8@F<4R,F84N 4FF:,*@&">46 (>"BD"&:,>" >" B@>4<">4, E@:>,R>@6
F4FH,<Z & 8@>H,8FH, 2"D@0*,>4b 042>4 4 ^&@:`P44 @8DJ0"`V,6 FD,*Z 1,<:4);

F) BD@(D"<<" B@ $4@<,*4P4>, (>"BD"&:,>" >" B@:JR,>4, B,D,*@&ZN 2>">46,
8"F"`V4NFb F,D*,R>@-F@FJ*4FH@6 F4FH,<Z, 8@FH>ZN H8">,6, >,6D@:@(44, D">>4N ^H"B@&
D"2&4H4b 4 B@FHD"*4"P4@>>ZN ^LL,8H@& J 04&ZN @D(">42<@&);

d) BD@(D"<<" B@ <48D@(D"&4H@:@(44 (>"BD"&:,>" >" B@:JR,>4, B,D,*@&ZN 2>">46,
8"F"`V4NFb $,:8@& 4 $4@H,N>@:@(46, F&@6FH& H,8JR,6 FD,*Z 4 BD@P,FF@& (@D,>4b,
B,DFB,8H4&>ZN <"H,D4":@&, " H"80, LJ>*"<,>H":\>@6 L42484 4 N4<44).

F) AD4FJHFH&4, R,:@&,8" & 8@F<@F,

13
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11. O,:\ BD@(D"<<, 8"F"`V4NFb BD4FJHFH&4b R,:@&,8" & 8@F<@F,, F@FH@4H & H@<, RH@$Z
F@ND">4H\ :4*,DFH&@ 7">"*Z & @$:"FH4 8@F<4R,F8@6 D@$@H@H,N>484, ,, 8@>FHDJ8H4&>@6 4
&"0>@6 D@:4 & ^8FB:J"H"P44 ;7E, " H"80, @$,FB,R4H\ "8H4&>@, JR"FH4, 8">"*F84N
"FHD@>"&H@& & B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H"N. G"84, BD@(D"<<Z @$,FB,R"H 2"<,H>@,
BD4FJHFH&4, 7">"*Z & 8@F<4R,F8@< BD@FHD">FH&, 4 F@2*"*JH JF:@&4b *:b ,, JR"FH4b &
$J*JV4N *:4H,:\>ZN B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H"N 8 *DJ(4< B:">,H"<. AD4<,D
8">"*F84N "FHD@>"&H@& $J*,H 4 &BD,*\ &*@N>@&:bH\ <@:@*,0\ 7">"*Z >" (:J$@8@, @F&@,>4,
2>">46 4 >" 42$D">4, 8@F<4R,F8@6 >"J84 4 H,N>484 & 8"R,FH&, *,:" 042>4.

14
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12. ]H" @$:"FH\ *,bH,:\>@FH4 @N&"HZ&",H F:,*J`V4, BD@(D"<<>Z, ^:,<,>HZ:

a) BD@(D"<<" B@ ;,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 (F@2*">4,, H,N>4R,F8@,
@$F:J04&">4, 4 ^8FB:J"H"P4b <@$4:\>@6 F4FH,<Z @$F:J04&">4b, BD@*@:0,>4,
B@:>@BD"&>@(@ B"DH>,DFH&" 7">"*Z & BD@(D"<<, ;7E);

b) BD@(D"<<" 8">"*F84N "FHD@>"&H@& (@$,FB,R,>4, FJV,FH&@&">4b (DJBBZ
8@<B,H,>H>ZN 4 N@D@T@ B@*(@H@&:,>>ZN "FHD@>"&H@& *:b JR"FH4b >" D,(J:bD>@6 @F>@&, &
B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H"N; BD4&4H4, &F,< 8">"*P"< RJ&FH&" (@D*@FH4; 4
FH4<J:4D@&">4, BD4@$D,H,>4b 8">"*F8@6 <@:@*,0\` >"JR>ZN 2>">46 4 &Z$@D" BD@L,FF46
& @$:"FH4 >"J84 4 H,N>484).

d) EBJH>48@&"b F&b2\

13. O,:\ BD@(D"<< & @$:"FH4 FBJH>48@&@6 F&b24 F@FH@4H & H@<, RH@$Z F@ND">4H\ 4:4
J8D,B4H\ B@24P44 8">"*F8@6 BD@<ZT:,>>@FH4 >" $ZFHD@ D"FT4Db`V,<Fb <4D@&@< DZ>8,
FBJH>48@&@6 F&b24 4 @$,FB,R4H\ (D"0*">"< 7">"*Z *@FHJB 8 F"<Z< B,D,*@&Z< & <4D,
H,N>@:@(4b< & @$:"FH4 FBJH>48@&@6 F&b24. EBJH>48@&"b F&b2\ 4<,,H &"0>,6T,, 2>"R,>4,
*:b *@FH40,>4b 7">"*@6 P,:4 FH"H\ >"4$@:,, @N&"R,>>Z< FD,*FH&"<4 F&b24 (@FJ*"DFH&@<
& <4D,, BD4 ^H@< @04*",HFb 2>"R4H,:\>@, D"FT4D,>4, FL,DZ ,, BD4<,>,>4b & P,:bN
J*@&:,H&@D,>4b D"FHJV,(@ FBD@F" >" B,DFB,8H4&>Z, <J:\H4<,*46>Z, JF:J(4 4 JF:J(4 B@
@$,FB,R,>4` <@$4:\>@6 B,DF@>":\>@6 F&b24.

14. ]H" @$:"FH\ *,bH,:\>@FH4 @N&"HZ&",H F:,*J`V4, BD@(D"<<>Z, ^:,<,>HZ:

a) BD@(D"<<" *,<@>FHD"P44 H,N>484 & B@:,H"N (D"2D"$@H8" 4 *,<@>FHD"P4b
<J:\H4<,*46>@6 "BB"D"HJDZ F:,*J`V,(@ B@8@:,>4b, H,N>@:@(46 *@FHJB" 8 FBJH>48@&@6
F&b24 4 F,H,6 FBJH>48@&@6 F&b24);

b) BD@(D"<<" D"2D"$@H84 BD48:"*>ZN H,N>@:@(46 (D"2D"$@H8" 4 *,<@>FHD"P4b
B,DFB,8H4&>ZN BD48:"*>ZN H,N>@:@(46, 4FB@:\2J`V4N J>48":\>Z, &@2<@0>@FH4 F,H,6
FBJH>48@&@6 F&b24).

e) ?BD,*,:b`V4,/$"2@&Z, 8@F<4R,F84, H,N>@:@(44

15. O,:\ BD@(D"<< & @$:"FH4 @BD,*,:b`V4N/$"2@&ZN 8@F<4R,F84N H,N>@:@(46 F@FH@4H &
D"2D"$@H8,, *,<@>FHD"P44 & N@*, B@:,H@& 4 B@F:,*J`V,6 8@<<,DP4":42"P44 H,N>@:@(46
F:,*J`V,(@ B@8@:,>4b, b&:b`V4NFb FHD"H,(4R,F84 &"0>Z<4 *:b 8">"*F8@6 8@F<4R,F8@6
BD@(D"<<Z. 7">"*, >,@$N@*4<@ D"2D"$"HZ&"H\ >@&Z, H,N>@:@(44, BD4<,>4<Z, &@ <>@(4N
@$:"FHbN *,bH,:\>@FH4, 4 4FF:,*@&"H\ >@&"H@DF84, H,N>@:@(44 *:b 4N &@2<@0>@(@
4FB@:\2@&">4b & D"<8"N $J*JV4N B@:,H@&. AD@(D"<<Z D"2&4H4b 8@F<4R,F8@6 H,N>484
F@*,6FH&J`H D"2D"$@H8, BD@<ZT:,>>@FH\` FHD"H,(4R,F84N H,N>@:@(46 & 8@>8D,H>ZN
@$:"FHbN, " H"80, FB@F@$FH&J`H JFH">@&:,>4` F&b2,6 F 2"DJ$,0>Z<4 L4D<"<4, J:JRT,>4`
*@FHJB" >" <,0*J>"D@*>Z, DZ>84 4 4FB@:\2@&">4` 8@F<4R,F84N H,N>@:@(46 *:b D,T,>4b
BD48:"*>ZN 2"*"R, >, F&b2">>ZN F 8@F<@>"&H48@6.

16. ]H" @$:"FH\ *,bH,:\>@FH4 @N&"HZ&",H F:,*J`V4, BD@(D"<<>Z, ^:,<,>HZ:

a) BD@(D"<<" B,D,N@*" 8 H,N>@:@(4b< F:,*J`V,(@ B@8@:,>4b (D"2D"$@H8"
H,N>@:@(46 *:b 8@F<4R,F84N B@*F4FH,< F:,*J`V,(@ B@8@:,>4b & P,:bN B@&ZT,>4b
8@>8JD,>H@FB@F@$>@FH4 8">"*F8@6 BD@<ZT:,>>@FH4 >" <,0*J>"D@*>@6 "D,>, 4 B@*(@H@&84
7">"*Z 8 $J*JV4< 8@F<4R,F84< B@:,H"<);

15
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b) BD@(D"<<" *,<@>FHD"P44 H,N>484 & N@*, B@:,H@& (D"2D"$@H8" BD@,8H@&
<,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & P,:bN *,<@>FHD"P44 & N@*, B@:,H@& &@2<@0>@FH,6 4
FH,B,>4 >"*,0>@FH4 >@&ZN 8">"*F84N 8@F<4R,F84N H,N>@:@(46);

c) BD@(D"<<" 8@<<,DP4":42"P44 H,N>@:@(44 (>"BD"&:,>" >" 2"V4HJ,
D"FBD@FHD">,>4, 4 8@<<,DP4":42"P4` & 7">"*, 4>H,::,8HJ":\>@6 F@$FH&,>>@FH4,
F@2*"&",<@6 $:"(@*"Db BD"&4H,:\FH&,>>Z< 4>&,FH4P4b<).

2. A"DH>,DFH&@A"DH>,DFH&@

17. % F@@H&,HFH&44 F >@&@6 8@F<4R,F8@6 BD@(D"<<@6 8D",J(@:\>Z< 8"<>,< *,bH,:\>@FH4
7">"*Z & 8@F<@F, @FH",HFb B"DH>,DFH&@. A"DH>,DF84<4 @H>@T,>4b<4 &>JHD4 7">"*Z
@N&"R,>@ @8@:@ 350 8@<B">46, *,FbH84 &ZFT4N JR,$>ZN 2"&,*,>46 4 >"JR>@-
4FF:,*@&"H,:\F84N 4>FH4HJH@& 4 <>@0,FH&@ BD"&4H,:\FH&,>>ZN JRD,0*,>46 >"
BD@&4>P4":\>@< 4 L,*,D":\>@< JD@&>bN. 7@F<4R,F8"b *,bH,:\>@FH\ 7">"*Z @BD,*,:b,HFb
>" @F>@&, T4D@84N 4 "8H4&>ZN 8@>FJ:\H"P46 F @F>@&>Z<4 @D(">42"P4b<4,
2"4>H,D,F@&">>Z<4 & D"2&4H44 8@F<4R,F8@6 @HD"F:4 FHD">Z. IR4HZ&"b, RH@ BD4$:424H,:\>@
75-80BD@P,>H@& FD,*FH& 8@F<4R,F8@(@ $`*0,H" 7">"*Z B@FHJB",H 42 >,$`*0,H>ZN
4FH@R>48@&, 8">"*F8"b 8@F<4R,F8"b *,bH,:\>@FH\ @FJV,FH&:b,HFb >" @F>@&, D"2&,H&:,>>ZN
B"DH>,DF84N @H>@T,>46 <,0*J 77!, BD@<ZT:,>>Z<4 BD,*BD4bH4b<4, J>4&,DF4H,H"<4 4
*DJ(4<4 BD"&4H,:\FH&,>>Z<4 JRD,0*,>4b<4, &"0>,6T4<4 42 8@H@DZN b&:b`HFb 7">"*F846
P,>HD B@ *4FH">P4@>>@<J 2@>*4D@&">4` 4 ="JR>@-4FF:,*@&"H,:\F846 P,>HD F&b24.

18. 7">"*" B@**,D04&",H T4D@84, B"DH>,DF84, F&b24 4 >" <,0*J>"D@*>@< JD@&>,,
B@F8@:\8J BD"8H4R,F84 &F, 8">"*F84, 8@F<4R,F84, BD@,8HZ BD,*JF<"HD4&"`H 8"84,-:4$@
<,0*J>"D@*>Z, B"DH>,DF84, @H>@T,>4b 4:4 F@HDJ*>4R,FH&@. ),bH,:\>@FH\ 7">"*Z B@
D"2D"$@H8, 8@F<4R,F8@6 H,N>484 @FJV,FH&:b,HFb & H,F>@< F@HDJ*>4R,FH&, F +&D@B,6F84<
8@F<4R,F84< "(,>HFH&@<, *:b 8@H@D@(@ 7">"*" J0, >" BD@Hb0,>44 20 :,H b&:b,HFb
,*4>FH&,>>Z< >,,&D@B,6F84< F@HDJ*>4R"`V4< (@FJ*"DFH&@< 4 B"DH>,DFH&@ 7">"*Z F
8@H@DZ< $Z:@ &>@&\ BD@*:,>@ & @8Hb$D, 1999(@*". E&4*,H,:\FH&@< FHD,<:,>4b 7">"*Z 8
B@:>@BD"&>@<J JR"FH4` & 8DJB>,6T,< 4 F:@0>,6T,< 2" &F` 4FH@D4` <,0*J>"D@*>@<
>"JR>@-H,N>4R,F8@< BD@,8H, B@ F@2*">4` ;7E b&:b,HFb D"2D"$@H8" 7">"*@6 <@$4:\>@6
F4FH,<Z @$F:J04&">4b - D@$@H@H,N>4R,F8@(@ 8@<B:,8F" *:b <@>H"0" 4 H,N>4R,F8@(@
@$F:J04&">4b ;7E >" @D$4H,. ?FJV,FH&:b,<"b 7">"*@6 BD@(D"<<" RADARSAT-1
BD,*JF<"HD4&",H H,F>@, F@HDJ*>4R,FH&@ F =!E!, D"&>@ 8"8 4 BD@(D"<<" B@*(@H@&84
8">"*F84N "FHD@>"&H@&. ;,D@BD4bH4b 7">"*Z & @$:"FH4 8@F<4R,F8@6 >"J84 H"80,
@FJV,FH&:b`HFb & F@HDJ*>4R,FH&, F H"84<4 FHD">"<4, 8"8 C@FF46F8"b K,*,D"P4b,
E@,*4>,>>Z, SH"HZ !<,D484, S&,P4b 4 aB@>4b, " H"80, F (@FJ*"DFH&"<4 - R:,>"<4
+&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&".

19. ;,0*J>"D@*>@, F@HDJ*>4R,FH&@ $J*,H 4 &BD,*\ 4(D"H\ FH@:\ 0, &"0>J` D@:\ &
8@F<4R,F8@6 *,bH,:\>@FH4 7">"*Z. % F@@H&,HFH&44 F@ F&@,6 >@&@6 8@F<4R,F8@6 BD@(D"<<@6
7">"*" B:">4DJ,H *":\>,6T,, D"2&4H4, 4 J8D,B:,>4, <,0*J>"D@*>ZN B"DH>,DF84N
@H>@T,>46 & @$:"FH4 8@F<@>"&H484.

!*D,F"!*D,F" && F,H4F,H4 World Wide Web

7">"*F8@, 8@F<4R,F8@, "(,>HFH&@: http://www.space.gc.ca
7">"*F846 P,>HD B@ *4FH">P4@>>@<J 2@>*4D@&">4`: http://www.ccrs.nrcan.gc.ca
="JR>@-4FF:,*@&"H,:\F846 P,>HD F&b24: http://www.Frc.doc.ca
AD"&4H,:\FH&@ 7">"*Z: http://Fanada.gc.ca
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+(4B,H+(4B,H

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

1. E >"R":" XX FH@:,H4b & +(4BH, BD@b&:b,HFb 4>H,D,F 8 8@F<4R,F84< >"J8"< 4 4N
BD4<,>,>4`, &8:`R"b F:,*J`V4, >"BD"&:,>4b:

a) "FHD@>@<4R,F84, 4FF:,*@&">4b; >" BD@Hb0,>44 >,F8@:\84N *,FbH4:,H46
&ZF@8@6 D,BJH"P4,6 B@:\2J,HFb M,:J">F8"b @$F,D&"H@D4b;

b) BD48:"*>"b <,H,@D@:@(4b, &8:`R"b 4FB@:\2@&">4, FBJH>48@&ZN *">>ZN 4 4N
">":42 BD4<,>4H,:\>@ 8 (:@$":\>@<J 42<,>,>4` 8:4<"H";

c) FD,*FH&" F&b24, &8:`R"b 8@F<4R,F846 F,(<,>H 4 >"2,<>Z, F,H4;

d) BD4<,>,>4, *4FH">P4@>>@(@ 2@>*4D@&">4b & Db*, @$:"FH,6, &8:`R"b (,@:@(4`,
B@R&@&,*,>4, 4 F,:\F8@, N@2b6FH&@, (@D@*F8@, B:">4D@&">4,, "DN,@:@(4`, @8DJ0"`VJ`
FD,*J, BD@,8H4D@&">4, 4 @B"F>Z, BD4D@*>Z, b&:,>4b.

2. % P,:bN B@&ZT,>4b 8@@D*4>"P44 4 @$,FB,R,>4b 8@::,8H4&>@(@ B@*N@*" 8 D,T,>4`
BD@$:,< >,*"&>@ $Z: JRD,0*,> +(4B,HF846 F@&,H B@ 4FF:,*@&">4b< & @$:"FH4 8@F<4R,F8@6
>"J84 4 H,N>484. E@&,H F&b2"> F +(4B,HF8@6 "8"*,<4,6 >"JR>ZN 4FF:,*@&">46 4 H,N>@:@(46
4 *,6FH&J,H B@* ^(4*@6 '@FJ*"DFH&,>>@(@ <4>4FH,DFH&" B@ *,:"< >"JR>ZN 4FF:,*@&">46. %
E@&,H &N@*bH 125 R:,>@&, 8@H@DZ, BD,*FH"&:b`H @F>@&>Z, ,(4B,HF84, @D(">42"P44,
JR"FH&J`V4, & 8@F<4R,F84N 4FF:,*@&">4bN.

3. % FHDJ8HJDJ E@&,H" B@ 4FF:,*@&">4b< & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 &N@*bH
F:,*J`V4, R,HZD, @H*,:": ?H*,: 4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN
4 FHD"H,(4R,F84N 4FF:,*@&">46; ?H*,: 8@F<4R,F84N H,N>@:@(46 4 8@F<4R,F84N "BB"D"H@&;
?H*,: BD4<,>,>4b H,N>@:@(46 *4FH">P4@>>@(@ 2@>*4D@&">4b 4 8:4<"H4R,F84N 42<,>,>46;
?H*,: FD,*FH& F&b24, >"&4("P44 4 LJ>*"<,>H":\>ZN 8@F<4R,F84N >"J8.

4. E@&,H FL@D<J:4D@&": >"P4@>":\>J` 8@F<4R,F8J` BD@(D"<<J +(4BH" & P,:bN
B@&ZT,>4b ^LL,8H4&>@FH4 4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN 4
F@*,6FH&4b *@FH40,>4` FHD">@6 FH@bV4N B,D,* >,6 P,:,6 & @$:"FH4 H,N>@:@(46 4 D"2&4H4b.
AD@(D"<<" BD,*JF<"HD4&",H F:,*J`V4, @F>@&>Z, P,:4:

") D"2&4H4, @F@$ZN >"JR>ZN >"BD"&:,>46 >" @F>@&, BD@42&@*FH&" 4 2"BJF8"
FBJH>48" *:b *4FH">P4@>>@(@ 2@>*4D@&">4b 1,<:4, BD42&">>@(@, & R"FH>@FH4, @$F:J04&"H\
BJFHZ>>Z, H,DD4H@D44;

b) F@2*">4, 4 D"2&4H4, 8&":4L4P4D@&">>ZN >"JR>@-H,N>4R,F84N 8"*D@&.
A:">4DJ,HFb *@B@:>4H,:\>@, @$JR,>4, 4 B@&ZT,>4, 8&":4L48"P44 8"*D@& & H@<, RH@
8"F",HFb 8@F<4R,F8@6 H,N>484 4 F@@H&,HFH&J`V4N BD@42&@*FH&, " H"80, @8"2">4, B@**,D084
>"JR>Z< JRD,0*,>4b< 4 F@*,6FH&4, JR"FH4` & FB,P4":424D@&">>ZN JR,$>ZN BD@(D"<<"N 2"
DJ$,0@<. ]H@6 *,bH,:\>@FH4 <@(JH @8"2"H\ B@**,D08J FB,P4":424D@&">>Z, JR,$>Z, P,>HDZ
8@F<4R,F8@6 >"J84 4 H,N>484 ?D(">42"P44 ?$X,*4>,>>ZN ="P46;

F) 4FB@:\2@&">4, <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & @$:"FH4 8@F<@>"&H484 *:b
B@&ZT,>4b ^LL,8H4&>@FH4 4 F8@D,6T,(@ @FJV,FH&:,>4b ,(4B,HF8@6 8@F<4R,F8@6 BD@(D"<<Z
BJH,<: @$,FB,R,>4b <,0*J>"D@*>@(@ L4>">F4D@&">4b B@ 8D"6>,6 <,D, >,8@H@DZN "FB,8H@&
BD@(D"<<Z; B@&ZT,>4b JD@&>b >"P4@>":\>ZN 2>">46 >" @F>@&, JR"FH4b &
*&JFH@D@>>4N/<>@(@FH@D@>>4N F@&<,FH>ZN BD@,8H"N; 4 @D(">42"P44 @$<,>" &424H"<4<,0*J
+(4BH@< 4 D"2&4HZ<4 FHD">"<4 >" @F>@&, 8@>8D,H>ZN BD@H@8@:@& @ F@HDJ*>4R,FH&,;
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d) 4FB@:\2@&">4, 8@F<4R,F8@6 H,N>@:@(44 & 8"R,FH&, FH4<J:4DJ`V,(@ FD,*FH&"
*:b D"2&4H4b B,D,*@&ZN H,N>4R,F84N BD@<ZT:,>>ZN @HD"F:,6 & +(4BH,. % >"FH@bV,, &D,<b
+(4B,H @F>@&>@, &>4<">4, J*,:b,H B@$@R>Z< &Z(@*"< @H 4FB@:\2@&">4b BD@*J8H@&,
B@:JR",<ZN & D,2J:\H"H, BD4<,>,>4b 8@F<4R,F84N H,N>@:@(46;

,) BD4&:,R,>4, R"FH>@(@ F,8H@D" 8 F@HDJ*>4R,FH&J & @$:"FH4 8@F<4R,F8@6
*,bH,:\>@FH4. ]H@ @H&,R",H B@24P44 +(4BH" & @H>@T,>44 BD4&"H42"P44 4 DZ>@R>@6
^8@>@<484 4 $J*,H F@*,6FH&@&"H\ JFH@6R4&@<J @FJV,FH&:,>4` ,(4B,HF8@6 BD@(D"<<Z.

5. % "BD,:, 1998(@*" +(4B,H &Z&,: >" (,@FH"P4@>"D>J` @D$4HJ & H@R8J FH@b>4b
7 (D"*. 2.*. F&@6 FBJH>48 NILESAT-1,BD,*>"2>"R,>>Z6*:b >,B@FD,*FH&,>>@(@ H,:,&424@>>@(@
&,V">4b, 4 & >"FH@bV,, &D,<b (@H@&4HFb 2"BJFH4H\ F&@6 &H@D@6 FBJH>48 NILESAT-2. ]H4 *&"
FBJH>48" $J*JH @$F:J04&"H\ H,DD4H@D4` +(4BH", "D"$F84N (@FJ*"DFH& 4 FHD"> #:40>,(@
%@FH@8", RH@ B@2&@:4H @2>"8@<4H\ F 8J:\HJD@6 +(4BH" $@:,, T4D@846 FB,8HD FHD">.

6. % @$:"FH4 >"&4("P44 4 F&b24 >,@$N@*4<@ @8"2"H\ B@**,D08J F@2*">4` 8@F<4R,F8@6
>"&4("P4@>>@6 F4FH,<Z *:b D,(4@>" E,&,D>@6 !LD484. % >"FH@bV,, &D,<b 42JR",HFb
BD,*FH"&:,>>@, +(4BH@< BD,*:@0,>4, @ F@*,6FH&44 4FB@:\2@&">4` H"8@6 FBJH>48@&@6
>"&4("P4@>>@6 F4FH,<Z >"* ^H4< D,(4@>@< & P,:bN @$F:J04&">4b (D"0*">F8@6 "&4"P44
+(4BH" 4 *DJ(4N FHD">-$,>,L4P4"D@&.

7. % @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b +(4B,H D"FB@:"(",H F@$FH&,>>Z<4
F@&D,<,>>Z<4 4 8@<B:,8F>Z<4 FD,*FH&"<4 *:b @$D"$@H84 4 ">":42" 42@$D"0,>46,
B@:JR",<ZN @H <,0*J>"D@*>ZN 8@<<,DR,F84N FBJH>48@&ZN F4FH,<. ]H4 42@$D"0,>4b
^LL,8H4&>@ 4FB@:\2J`HFb BD4 D"2D"$@H8, B:">@& D"2&4H4b & D"2:4R>ZN @$:"FHbN.

8. 7D@<, H@(@, RH@ 8"F",HFb *4FH">P4@>>@(@ 2@>*4D@&">4b, H@ +(4B,H & 2000(@*J >"<,D,>
B@FHD@4H\ >"2,<>J` FH">P4` BD4,<" FBJH>48@&ZN 42@$D"0,>46. ]H@ B@2&@:4H J8D,B4H\
B@H,>P4": & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b 4 @$,FB,R4H $@:,, @B,D"H4&>Z6 4 <,>,,
*@D@(@FH@bV46 *@FHJB 8 FBJH>48@&Z< *">>Z< 4 4N $@:,, T4D@8@, 4FB@:\2@&">4, & P,:bN
D"2&4H4b.

9. % P,:bN J8D,B:,>4b >"JR>@-H,N>4R,F8@(@ B@H,>P4":" & @$:"FH4 8@F<@>"&H484 +(4B,H
B:">4DJ,H & F@HDJ*>4R,FH&, F 2"4>H,D,F@&">>Z<4 D"2&4&"`V4<4Fb FHD">"<4 D,(4@>" &
H,R,>4, $:40"6T4N >,F8@:\84N :,H FBD@,8H4D@&"H\ 4 F@2*"H\ ^8FB,D4<,>H":\>Z6 FBJH>48.
]H@6 D"$@H@6 $J*JH 2">4<"H\Fb JR,>Z, 4 4FF:,*@&"H,:4 42 ,(4B,HF84N J>4&,DF4H,H@& 4
>"JR>ZN "FF@P4"P46, F&b2">>ZN F 8@F<4R,F8@6 BD@<ZT:,>>@FH\`. A@ <>,>4` +(4BH",
F@2*">4, H"8@6 H,N>484 - ^H@ BD"&4:\>Z6 BJH\ 8 FH">@&:,>4` & D"2&4&"`V4NFb FHD">"N
8@F<4R,F8@6 BD@<ZT:,>>@FH4, JR4HZ&"b @H>@F4H,:\>@ >4284, 2"HD"HZ 4 &@2<@0>@FH4
4FB@:\2@&">4b *DJ(4N H,N>@:@(46, " H"80, JR4HZ&"b >@&Z, 2"*"R4, FH@bV4, 8@>8D,H>@ B,D,*
FHD">"<4 F@ FD,*>4< JD@&>,< D"2&4H4b.

10. QH@ 8"F",HFb BD"&@&ZN &@BD@F@&, H@ *:b +(4BH" @F@$,>>@ &"0>@ 4<,H\ H@R>@,
@BD,*,:,>4, (D">4PZ <,0*J &@2*JT>Z< BD@FHD">FH&@< 4 8@F<4R,F84< BD@FHD">FH&@< >"*
H,DD4H@D4,6 8"0*@(@ (@FJ*"DFH&". ]H@ @*4> 42 &@BD@F@& <,0*J>"D@*>@(@ BD"&", 8@H@DZ6
FH@4H B,D,* <,0*J>"D@*>Z< F@@$V,FH&@< F F"<@(@ >"R":" 8@F<4R,F8@6 ^DZ 4 & @H>@T,>44
8@H@D@(@ *@ F4N B@D >, &Z>,F,>@ J*@&:,H&@D4H,:\>@(@ 2"8:`R,>4b. G"8@, @BD,*,:,>4,
FB@F@$FH&@&":@ $Z @$,FB,R,>4` 4>H,D,F@&, FJ&,D,>4H,H" 4 $,2@B"F>@FH4 (@FJ*"DFH& 4 >,
BD,BbHFH&@&":@ $Z F&@$@*>@<J @FJV,FH&:,>4` 8@F<4R,F84N B@:,H@& 4 4FB@:\2@&">4`
8@F<4R,F8@(@ BD@FHD">FH&" & 4>H,D,F"N &F,(@ R,:@&,R,FH&".
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K4>:b>*4bK4>:b>*4b

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

1. 7@F<4R,F8"b *,bH,:\>@FH\ 4(D",H &F, $@:,, &"0>J` D@:\ & 042>4 L4>F8@(@ @$V,FH&".
3FB@:\2@&">4, FBJH>48@& 4 F&b2">>ZN F 8@F<@F@< H,N>@:@(46 FB@F@$FH&J,H D"FT4D,>4`
>"JR>ZN 2>">46, B@&ZT,>4` ^LL,8H4&>@FH4 JF:J(, @$,FB,R4&",<ZN (@FJ*"DFH&,>>Z<
F,8H@D@<, 4 F@2*">4` >@&ZN BD,*BD4bH46.

2. 7@F<4R,F8"b *,bH,:\>@FH\ b&:b,HFb F@FH"&>Z< ^:,<,>H@< @$V,6 B@:4H484K4>:b>*44
& @$:"FH4 >"J84 4 H,N>484. ="JR>Z, 4FF:,*@&">4b 4 D"2D"$@H84 & @$:"FH4 8@F<@>"&H484
FB@F@$FH&J`H B@&ZT,>4` @$V,(@ JD@&>b >"JR>@-H,N>4R,F84N 2>">46 4 >@J-N"J & K4>:b>*44.
% B:">, D"2&4H4b BD@<ZT:,>>@FH4 4 H,N>@:@(46 @04*",HFb, RH@ D,2J:\H"H@< 8@F<4R,F8@6
*,bH,:\>@FH4 FH">,H B@&ZT,>4, H,N>4R,F8@6 8@>8JD,>H@FB@F@$>@FH4 4 *4&,DF4L48"P44
L4>F8@6 BD@<ZT:,>>@FH4. AD4<,>,>4, 8@F<4R,F8@6 H,N>484 & H"84N @$:"FHbN, 8"8
*4FH">P4@>>@, 2@>*4D@&">4,, H,:,8@<<J>48"P44 4 >"&4("P4b, @8"2Z&",H &F, $@:,,
2>"R4H,:\>@, &:4b>4, >" F@P4":\>@-^8@>@<4R,F8@, D"2&4H4, 4 @H8DZ&",H T4D@84,
B,DFB,8H4&Z *:b >@&ZN &4*@& 8@<<,DR,F8@6 *,bH,:\>@FH4, @F>@&">>ZN >" BD48:"*>ZN
8@F<4R,F84N D"2D"$@H8"N 4 JF:J("N.

3. CJ8@&@*FH&@ 8@F<4R,F8@6 *,bH,:\>@FH\` 4 ,, L4>">F4D@&">4, & K4>:b>*44
@FJV,FH&:b`HFb *,P,>HD":42@&">@ BD4 JR"FH44 BD,0*, &F,(@ ="P4@>":\>@(@ "(,>HFH&" B@
H,N>@:@(4b< (www.tekes.fi),K4>F8@6 "8"*,<44 (www.aka.fi)4 K4>F8@(@ 8@<4H,H" B@ 8@F<@FJ,
8@H@DZ6 &ZB@:>b,H LJ>8P44 @$V,8@@D*4>"P4@>>@(@ @D(">". % F@FH"& 7@<4H,H", 8@H@DZ6
$Z: F@2*"> & 1985(@*J, &N@*bH BD,*FH"&4H,:4 >,F8@:\84N 8:`R,&ZN <4>4FH,DFH&,
BD@<ZT:,>>ZN BD,*BD4bH46, >"JR>@-4FF:,*@&"H,:\F84N 4>FH4HJH@& 4 @D(">42"P46 -
B@:\2@&"H,:,6 8@F<4R,F8@6 H,N>484.

4. E 1995(@*" K4>:b>*4b b&:b,HFb B@:>@BD"&>Z< R:,>@< +&D@B,6F8@(@ 8@F<4R,F8@(@
"(,>HFH&" (+7!), 8@H@D@, FH":@ @F>@&>Z< <,0*J>"D@*>Z< B"DH>,D@< K4>:b>*44 & @$:"FH4
@FJV,FH&:,>4b 8@F<4R,F84N 4FF:,*@&">46 4 D"2D"$@H@8. % >"FH@bV,, &D,<b K4>:b>*4b
JR"FH&J,H & @FJV,FH&:,>44 BD@(D"<< +7!, F&b2">>ZN F >"JR>Z<4 4FF:,*@&">4b<4,
D"2&4H4,< H,:,8@<<J>48"P46 4 >"$:`*,>4,< 1,<:4, " H"80, F<,0>ZN BD@(D"<<
H,N>4R,F84N 4FF:,*@&">46 4 D"2D"$@H@8. 7D@<, H@(@, K4>:b>*4b JR"FH&J,H & BD@(D"<<"N
BD4<,>,>4b 8@F<4R,F8@6 H,N>484 & D"<8"N +&D@B,6F8@6 @D(">42"P44 B@ ^8FB:J"H"P44
<,H,@D@:@(4R,F84N FBJH>48@&,+&D@B,6F8@6 @D(">42"P44 FBJH>48@&@6 F&b24,;,0*J>"D@*>@6
@D(">42"P44 FBJH>48@&@6 F&b24 4 ;,0*J>"D@*>@6 @D(">42"P44 B@*&40>@6 FBJH>48@&@6
F&b24. K4>:b>*4b JR"FH&J,H & D"2D"$@H8, F@&<,FH>@6 BD@(D"<<Z +&D@B,6F8@(@ F@`2"/+7!
& @$:"FH4 FBJH>48@&@6 >"&4("P44 ("'":4:,@"), >"R":@ 8@H@D@6 $Z:@ B@:@0,>@ & 4`>,
1999(@*". K4>:b>*4b 4(D":" H"80, "8H4&>J` D@:\ & D"<8"N HD,H\,6 7@>L,D,>P44
?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4 4FB@:\2@&">4` 8@F<4R,F8@(@
BD@FHD">FH&" & <4D>ZN P,:bN (_=3EA+5E-III), 8@H@D"b $Z:" BD@&,*,>" & %,>, & 4`:,
1999(@*".

="P4@>":\>Z,="P4@>":\>Z, P,:4P,:4 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH4*,bH,:\>@FH4

5. A@ B@DJR,>4` '@FJ*"DFH&,>>@(@ F@&,H" K4>F846 8@<4H,H B@ 8@F<@FJ B,D,F<@HD,:
>"P4@>":\>J` FHD"H,(4` K4>:b>*44 & @H>@T,>44 8@F<4R,F84N 4FF:,*@&">46 4 D"2D"$@H@8.
=@&"b FHD"H,(4b2,8@H@D"b $Z:" @BJ$:48@&">" & <"DH, 1999(@*",BD,*JF<"HD4&",H F:,*J`V4,
@F>@&>Z, >"P4@>":\>Z, P,:4:

2Space Activities in Finland, National Strategy and Development Objectives, Ministry of Trade and
Industry, National Technology Agency report, July 1999 (ISBN 952-9621-49-9).
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") B@**,D0">4, >" &ZF@8@< <,0*J>"D@*>@< JD@&>, L4>F8@6 8@F<4R,F8@6 >"J84
>" @F>@&, JR"FH4b & 8:`R,&ZN <,0*J>"D@*>ZN BD@,8H"N >"JR>@(@ F@HDJ*>4R,FH&";

b) $@:,, T4D@8@, 4FB@:\2@&">4, >@&ZN <,H@*@& FBJH>48@&@(@ *4FH">P4@>>@(@
2@>*4D@&">4b & F4FH,<"N F$@D" *">>ZN 4 (,@(D"L4R,F8@6 4>L@D<"P44 & D"<8"N
(@FJ*"DFH&,>>@(@ F,8H@D"; *":\>,6T,, FH4<J:4D@&">4, 8@<<,DP4":42"P44 JF:J(,
BD,*@FH"&:b,<ZN (@FJ*"DFH&,>>Z< F,8H@D@<, >" @F>@&, 4N "8H4&>@6 B,D,*"R4 & R"FH>Z6
F,8H@D;

F) J8D,B:,>4, 8@>8JD,>H@FB@F@$>@FH4 BD@<ZT:,>>@FH4 & D"2&4&"`V4NFb
$ZFHDZ<4 H,<B"<4 @HD"F:bN FBJH>48@&@6 F&b24;

d) FH4<J:4D@&">4, D"2D"$@H84 >@&ZN BD48:"*>ZN F4FH,< >"&4("P44 4 @BD,*,:,>4b
<,FH@B@:@0,>4b; JR"FH4, & BD@(D"<<, F@2*">4b FBJH>48@&@6 >"&4("P4@>>@6 F4FH,<Z
GNSS-2+7! ("G"lileosat");

,) J8D,B:,>4, 8@>8JD,>H@FB@F@$>@FH4 8@F<4R,F8@6 BD@<ZT:,>>@FH4 F P,:\`
&ZN@*" >" DZ>84 2" D"<84 +7!;

f) J*,:,>4, @F>@&>@(@ &>4<">4b & D"<8"N <,0*J>"D@*>ZN 4FF:,*@&">46 4
F@HDJ*>4R,FH&" BD@(D"<<"< +7! 4 +&D@B,6F8@(@ F@`2" 4 *&JFH@D@>>4< 4FF:,*@&"H,:\F84<
BD@,8H"<, @FJV,FH&:b,<Z< F@&<,FH>@ F (@FJ*"DFH&"<4 - R:,>"<4 +7!4 +&D@B,6F8@(@ F@`2"
4 E@,*4>,>>Z<4 SH"H"<4 !<,D484;

g) @FJV,FH&:,>4, >"P4@>":\>ZN <,D@BD4bH46 B@ F@*,6FH&4` $@:,, T4D@8@<J
4FB@:\2@&">4` 8@F<4R,F8@6 H,N>484 4 BD48:"*>ZN 8@F<4R,F84N H,N>@:@(46, J8D,B:,>4`
H,N>@:@(4R,F8@6 8@>8JD,>H@FB@F@$>@FH4 4 4FB@:\2@&">4` <,0*J>"D@*>ZN <,N">42<@&
F@HDJ*>4R,FH&".

6. % H"$:4P, >40, BD,*FH"&:,>Z F<,H>Z, B@HD,$>@FH4 & (@FJ*"DFH&,>>@<
L4>">F4D@&">44 8@F<4R,F8@6 *,bH,:\>@FH4 (& <:>. *@::. ES!) F JR,H@<
&ZT,B,D,R4F:,>>ZN >"P4@>":\>ZN P,:,6:

'@* 1998 1999 2005"

7@F<4R,F8"b >"J8" 9,5 9,6 12,9

)4FH">P4@>>@, 2@>*4D@&">4, 18,3 18,5 19,7

EBJH>48@&"b F&b2\ 2,5 1,6 1,6

EBJH>48@&"b >"&4("P4b 4 <,FH@@BD,*,:,>4, 2,2 2,9 7,2

7@F<4R,F8"b "BB"D"HJD" 4 H,N>48" 7,2 7,2 7,7

%2>@FZ & +7! 2,3 2,3 3,6

="P4@>":\>@, D,(J:4D@&">4, 4 JBD"&:,>4, 0,7 0,7 0,7

3H@(@3H@(@ 42,7 42,8 53,4

aAD,*&"D4H,:\>"b @P,>8".
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7. )@B@:>4H,:\>J` 4>L@D<"P4` <@0>@ B@:JR4H\ B@ F:,*J`V,<J "*D,FJ:

Finnish Space Committee/National Technology Agency
P.O. Box 69
FIN-00101 Helsinki
Finland
Telephone: +(358)(10) 521-5852
Facsimile: +(358)(10) 521-5901
URL: http://www.tekes.fi/space

3D:">*4b3D:">*4b

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

3D:">*4b >, @FJV,FH&:b,H 8"8@6-:4$@ 8@>8D,H>@6 >"P4@>":\>@6 8@F<4R,F8@6
BD@(D"<<Z, BD,*B@R4H"b JR"FH&@&"H\ & BD@(D"<<"N +&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&",
+&D@B,6F8@6 @D(">42"P44 B@ ^8FB:J"H"P44 <,H,@D@:@(4R,F84N FBJH>48@& 4 +&D@B,6F8@6
@D(">42"P44 FBJH>48@&@6 F&b24, " H"80, & >,8@H@DZN <,D@BD4bH4bN B@ *4FH">P4@>>@<J
2@>*4D@&">4`, @FJV,FH&:b,<ZN BD4 B@**,D08, ?$X,*4>,>>@(@ 4FF:,*@&"H,:\F8@(@ P,>HD"
+&D@B,6F8@(@ F@`2". 7D@<, H@(@, B,D4@*4R,F84 4<,,H <,FH@ *&JFH@D@>>,, F@HDJ*>4R,FH&@
B@ >"JR>Z< 8@F<4R,F84< BD@,8H"< <,0*J >"JR>@-4FF:,*@&"H,:\F84<4 8@::,8H4&"<4
3D:">*44 4 *DJ(4N FHD"> (>"BD4<,D, C@FF46F8@6 K,*,D"P44 4 E@,*4>,>>ZN SH"H@&
!<,D484).

32D"4:\32D"4:\

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

?F>@&>Z, >"BD"&:,>4b *,bH,:\>@FH432D"4:\F8@(@ 8@F<4R,F8@(@ "(,>HFH&" &1998(@*J:

") 2"BJF8 F 8@F<@*D@<" "#"68@>JD" & 7"2"NFH">, FBJH>48" "Techsat-Gurwin",
8@H@DZ6 $Z: FBD@,8H4D@&"> FHJ*,>H"<4 32D"4:\F8@(@ 4>FH4HJH" H,N>@:@(44 (G,N>4@>) 4
&Z&,*,> >" @D$4HJ J8D"4>F8@6 D"8,H@6->@F4H,:,< "1,>4H" 10 4`:b 1998(@*";

b) B@*(@H@&8" 8 @HBD"&8, 42D"4:\F8@(@ J:\HD"L4@:,H@&@(@ H,:,F8@B" "Tauvex">"
D@FF46F846 FBJH>48 "EB,8HD-D,>H(,>-("<<"" (EC');

c) *":\>,6T,, @FJV,FH&:,>4, D,(J:bD>ZN @B,D"P46 F 42D"4:\F84<
(,@FH"P4@>"D>Z< FBJH>48@< F&b24 AMOS4 FBJH>48@< *4FH">P4@>>@(@ 2@>*4D@&">4bOFEQ;

d) BD4,< 4 D"FBD@FHD">,>4, >" D,(J:bD>@6 @F>@&, *">>ZN *4FH">P4@>>@(@
2@>*4D@&">4b F@ FBJH>48@& SPOT (FBJH>48 >"$:`*,>4b 1,<:4) 4 ERS (,&D@B,6F846 FBJH>48
*4FH">P4@>>@(@ 2@>*4D@&">4b);

e) @D(">42"P4b *&JFH@D@>>,(@ 42D"4:\F8@-LD">PJ2F8@(@ >"JR>@(@ F,<4>"D" B@
@$<,>J 4*,b<4 @H>@F4H,:\>@ 8@F<@>"&H484 F P,:\` &Zb&:,>4b B@H,>P4":\>ZN &@2<@0>@FH,6
*:b >"JR>@(@ F@HDJ*>4R,FH&";

f) @8"2">4, 32D"4:\F84< 8@F<4R,F84< "(,>HFH&@< *":\>,6T,6 B@**,D084
42D"4:\F84< JR,>Z< & BD@&,*,>44 4FF:,*@&">46 & @$:"FH4 BD4<,>,>4b *4FH">P4@>>@(@
2@>*4D@&">4b, & BD@&,*,>44 42<,D,>46 *&40,>4b H,8H@>4R,F84N B:4H F B@<@V\`
FBJH>48@&ZN (:@$":\>ZN F4FH,< <,FH@@BD,*,:,>4b 4 H.*.;
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g) @FJV,FH&:,>4, *":\>,6T,6 >"JR>@6 B@*(@H@&84 8 ^8FB,D4<,>HJ FHD">
ED,*42,<>@<@D\b 4 32D"4:b B@ 4FF:,*@&">4` 8@F<4R,F8@6 BZ:4 (MEIDEX), "BB"D"HJD" *:b
BD@&,*,>4b 8@H@D@(@, 8"8 @04*",HFb, $J*,H &Z&,*,>" >" @D$4HJ & 2001(@*J >" $@DHJ ;G77
"EB,6F T"HH:" ="P4@>":\>@(@ JBD"&:,>4b B@ "^D@>"&H48, 4 4FF:,*@&">4` 8@F<4R,F8@(@
BD@FHD">FH&" E@,*4>,>>ZN SH"H@& !<,D484 4 $J*,H ^8FB:J"H4D@&"H\Fb 42D"4:\F84<
"FHD@>"&H@<;

h) *":\>,6T,, @FJV,FH&:,>4, *DJ(4N <,D@BD4bH46, @ 8@H@DZN $Z:@ F@@$V,>@ >"
HD,H\,6 7@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4 4FB@:\2@&">4`
8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN (_=3EA+5E-III) ( F<. A/CONF.184/AB/9).

;":"624b;":"624b

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

!!. %&,*,>4,%&,*,>4,

1. IR4HZ&"b >,4FR,DB",<Z, &Z(@*Z BD4<,>,>4b 8@F<4R,F8@6 H,N>@:@(44 4 ,, @(D@<>@,
B@H,>P4":\>@, &:4b>4, >" &F, "FB,8HZ 042>4, ;":"624b FHD,<4HFb D"2&4&"H\ 4
F@&,DT,>FH&@&"H\ BD4<,>,>4, 8@F<4R,F8@6 >"J84 4 H,N>484 *:b D,T,>4b BD48:"*>ZN 2"*"R.

%%. EHD"H,(4R,F84,EHD"H,(4R,F84, BD@(D"<<ZBD@(D"<<Z

a) 7@F<4R,F8@, BD"&@

2. A@F8@:\8J ;":"624b b&:b,HFb >@&4R8@< & 8@F<@>"&H48,, ,6 HD,$J,HFb F@2*"H\
>"*:,0"VJ` BD"&@&J` 4>LD"FHDJ8HJDJ, >,@$N@*4<J` *:b D,(J:4D@&">4b $J*JV,(@ JR"FH4b
FHD">Z & 8@F<4R,F8@6 *,bH,:\>@FH4. ;,0*J>"D@*>Z, *@(@&@DZ 4 8@>&,>P44 *@04*"`HFb
4N JH&,D0*,>4b BD"&4H,:\FH&@<. % >"FH@bV,, &D,<b 42JR",HFb H"80, &@2<@0>@FH\ JR"FH4b
;":"6244 & C,04<, 8@>HD@:b 2" D"8,H>Z<4 H,N>@:@(4b<4.

b) EB,P4":\>"b (DJBB" ;,0*J>"D@*>@(@ F@`2" ^:,8HD@F&b24/;":"6244

3. % D"<8"N EB,P4":\>@6 (DJBBZ;,0*J>"D@*>@(@ F@`2" ^:,8HD@F&b24 (;E])/;":"6244
$Z:4 F@2*">Z R,HZD, D"$@R4, (DJBBZ: B@ FH">*"DH"< &D,<,>4 4 R"FH@HZ, B@
D"*4@"FHD@>@<44, B@ 8@F<4R,F8@6 >"J8, 4 B@ *4FH">P4@>>@<J 2@>*4D@&">4`.

c) A@:4H48" ;":"6244 & @$:"FH4 8@F<@>"&H484

4. % 8@>P, 1999(@*" B:">4DJ,HFb F@2*"H\ ;":"6246F8@, 8@F<4R,F8@, "(,>HFH&@ (;!E!),
8@H@D@, & *":\>,6T,< *@:0>@ JH&,D*4H\ B@:4H48J ;":"6244 & @$:"FH4 8@F<@>"&H484.

EE. 1,<:b1,<:b 44 ,,,, @8DJ0"`V"b@8DJ0"`V"b FD,*"FD,*"

1. AD48:"*>@,AD48:"*>@, BD4<,>,>4,BD4<,>,>4, *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

5. % 70-N (@*"N *">>Z, *4FH">P4@>>@(@ 2@>*4D@&">4b $Z:4 &B,D&Z, 4FB@:\2@&">Z &
4>H,D,F"N :,F>@(@ N@2b6FH&". % >"FH@bV,, &D,<b 4FB@:\2@&">4, 42@$D"0,>46, B@:JR",<ZN
F B@<@V\` *4FH">P4@>>@(@ 2@>*4D@&">4b, B@:JR4:@ T4D@8@, D"FBD@FHD">,>4,.
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6. % P,:bN B@:>@<"FTH"$>@(@ 4FB@:\2@&">4b & FHD">, H,N>@:@(44 *4FH">P4@>>@(@
2@>*4D@&">4b 4 H"84N F<,0>ZN H,N>@:@(46, 8"8 (,@(D"L4R,F84, 4>L@D<"P4@>>Z, F4FH,<Z
('3E) 4 F4FH,<Z @BD,*,:,>4b <,FH@B@:@0,>4b F B@<@V\` FBJH>48@&, B@* ^(4*@6
;":"6246F8@(@ P,>HD" B@ *4FH">P4@>>@<J 2@>*4D@&">4` (;!7C+E) FH":" @FJV,FH&:bH\Fb
BD@(D"<<" B@ D"P4@>":\>@<J 4FB@:\2@&">4` >"P4@>":\>ZN D,FJDF@& 4 @8DJ0"`V,6 FD,*Z,
8@H@D"b BD,*JF<"HD4&",H F@2*">4, >" >"P4@>":\>@< JD@&>, *,6FH&J`V,6 8@<B:,8F>@6 $"2Z
*">>ZN @ BD4D@*>ZN D,FJDF"N 4 @8DJ0"`V,6 FD,*, >" @F>@&, *">>ZN *4FH">P4@>>@(@
2@>*4D@&">4b, RH@ *@:0>@ F@*,6FH&@&"H\ BD@P,FF"< B:">4D@&">4b 4 BD4>bH4b D,T,>46. ]H"
BD@(D"<<" @N&"HZ&",H F@2*">4, HD,N B@*F4FH,<: ") B@*F4FH,<Z 42&:,R,>4b *">>ZN,
B@:JR",<ZN F B@<@V\` FBJH>48@&; b) B@*F4FH,<Z BD@FHD">FH&,>>@(@ <@*,:4D@&">4b F
B@<@V\` '3E 4 ^8FB,DH>@6 F4FH,<Z; 4 F) B@*F4FH,<Z BD4>bH4b D,T,>46. ?F>@&>@,
&>4<">4, J*,:b,HFb D"2D"$@H8, H,N>@:@(46 BD4<,>4H,:\>@ 8 H"84< @$:"FHb<, 8"8 F,:\F8@,
4 :,F>@, N@2b6FH&@, (,@:@(4b, (4*D@:@(4b, @8DJ0"`V"b FD,*", H@B@(D"L4b, F@FH@b>4,
BD4$D,0>ZN 2@> 4 <@DF8@6 FD,*Z 4 F@P4":\>@-^8@>@<4R,F84, &@BD@FZ. 7 >"FH@bV,<J
&D,<,>4 & D"<8"N ^H@6 BD@(D"<<Z *@FH4(>JHZ F:,*J`V4, &"0>Z, D,2J:\H"HZ:
") D"2D"$@H">Z <,H@*Z 4FB@:\2@&">4b *4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3E BD4<,>4H,:\>@
8 <@>4H@D4>(J :,F>ZN B@0"D@&, <@>4H@D4>(J &@*@F$@D>ZN B:@V"*,6 4 &Zb&:,>4`
42<,>,>46 & :,F>ZN <"FF4&"N; b) F@2*">Z $"2" *">>ZN 4 BD48:"*>Z, FD,*FH&" B@**,D084
BD4>bH4b D,T,>46 *:b F4FH,<Z D"P4@>":\>@(@ 4FB@:\2@&">4b >"P4@>":\>ZN D,FJDF@& 4
@8DJ0"`V,6 FD,*Z.

7. EHD">Z _(@-%@FH@R>@6 !244 >,D,*8@ FH":84&"`HFb F 2"*Z<:,>>@FH\` &F:,*FH&4,
:,F>ZN B@0"D@& 4 F04(">4b >" @H8DZH@< &@2*JN, @HN@*@& F,:\F8@N@2b6FH&,>>@(@
BD@42&@*FH&". 1"*Z<:,>>@FH\, 8@H@D"b 4<,:" <,FH@ & 4`:,-@8Hb$D, 1997(@*", FH":"
Hb0,:,6T,6 ^8@:@(4R,F8@6 8"H"FHD@L@6 2" B@F:,*>4, (@*Z 4 &Z2&":" 2>"R4H,:\>Z,
^8@>@<4R,F84, B@H,D4, 4 B@8" ,V, >, 42<,D,> JV,D$, >">,F,>>Z6 2*@D@&\` >"F,:,>4b
;":"6244 4 F@F,*>4N FHD"> D,(4@>". % ^H@6 F&b24 $Z: D"2D"$@H"> @$V46 B:"> $@D\$Z F
:,F>Z<4 B@0"D"<4, 8@H@DZ6 BD,*JF<"HD4&",H 8@<B:,8F>@, 4FB@:\2@&">4, H,N>@:@(46
*4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3E *:b @8"2">4b BD"&4H,:\FH&J B@<@V4 & @$,FB,R,>44
@B,D"H4&>@6 F4FH,<Z B@ $@D\$, F :,F>Z<4 B@0"D"<4. A:"> BD,*JF<"HD4&",H HD4
8@<B@>,>H": ") F4FH,<J D">>,(@ @B@&,V,>4b; b) F4FH,<J @$>"DJ0,>4b 4 <@>4H@D4>("; 4
F) <,DZ 4 BD@P,*JDZ B@ @F:"$:,>4` B@F:,*FH&46. E4FH,<" D">>,(@ @B@&,V,>4b BD42&">"
F@*,6FH&@&"H\ F@FH"&:,>4` 8"DH, >" 8@H@DZN J8"2">Z D"6@>Z &@2<@0>@(@ &@2>48>@&,>4b
:,F>ZN B@0"D@&. E4FH,<" @$>"DJ0,>4b 4 <@>4H@D4>(" LJ>8P4@>4DJ,H >" @F>@&, *">>ZN
FBJH>48@& >"$:`*,>4b 1,<:4, >"BD4<,D LD">PJ2F84N FBJH>48@& SPOT,4 <,H,@D@:@(4R,F84N
FBJH>48@&, >"BD4<,D FBJH>48@& ="P4@>":\>@(@ JBD"&:,>4b @8,">4R,F84N 4 "H<@FL,D>ZN
4FF:,*@&">46 (=?!!) E@,*4>,>>ZN SH"H@& !<,D484, " H"80, >" @F>@&, *">>ZN >"2,<>ZN
>"$:`*,>46, F H,< RH@$Z & B@RH4 D,":\>@< <"FTH"$, &D,<,>4 BD,*@FH"&:bH\
8@@D*4>"P4@>>@<J @D(">J 4>L@D<"P4` @ H@R>@< <,FH@>"N@0*,>44 4 <"FTH"$"N :,F>ZN
B@0"D@&/@H8DZHZN &@2(@D">46. ;,DZ 4 BD@P,*JDZ B@ @F:"$:,>4` B@F:,*FH&46
BD,*FH"&:b`H F@$@6 <,0JRD,0*,>R,F84, <,D@BD4bH4b, 8@H@DZ<4 DJ8@&@*4H P,>HD B@
8@@D*4>"P44 $@D\$Z F :,F>Z<4 B@0"D"<4.

8. %,*JV4< JRD,0*,>4,< B@ BD48:"*>@<J BD4<,>,>4` *4FH">P4@>>@(@ 2@>*4D@&">4b
b&:b,HFb ;!7C+E; 8D@<, H@(@, 4FF:,*@&">4b & ^H@6 @$:"FH4 BD@&@*bHFb & H"84N
J>4&,DF4H,H"N, 8"8 Universiti Teknologi Malaysia (UTM), Universiti Putra Malaysia (UPM)4
Universiti Kebangsaan Malaysia (UKM). 7 JRD,0*,>4b< - B@:\2@&"H,:b< *">>ZN
*4FH">P4@>>@(@ 2@>*4D@&">4b @H>@FbHFb ;":"6246F846 4>FH4HJH F,:\F8@N@2b6FH&,>>ZN
4FF:,*@&">46 4 D"2D"$@H@8 (;!C)3) 4 ;":"6246F846 >"JR>@-4FF:,*@&"H,:\F846 4>FH4HJH
:,F@&@*FH&" (KC3;).

9. 3FF:,*@&">4b, BD@&@*4<Z, L"8J:\H,H@< *4FH">P4@>>@(@ 2@>*4D@&">4b UTM, 8"F"`HFb
$"H4<,HD44, N"D"8H,D4FH48 <@DF8@(@ *>", 8"DH4D@&">4b D"FH4H,:\>@FH4, H,<B,D"HJDZ
B@&,DN>@FH4 <@Db, 8"DH4D@&">4b D"6@>@& D"2D"FH">4b DJBB44 <@DF8@6, 42JR,>4b
@B@:2>,@B"F>ZN D"6@>@&, BD@$:,< D"2:4&@& >,LH4 4 8"DH4D@&">4b 2,<:,B@:\2@&">4b.
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10. O,>HD B@ *4FH">P4@>>@<J 2@>*4D@&">4` 4 (,@(D"L4R,F84< 4>L@D<"P4@>>Z<
F4FH,<"< UPM @FJV,FH&:b,H BD@(D"<<Z 4FF:,*@&">46 B@ F4FH,<, JBD"&:,>4b *@D@0>Z<
FHD@4H,:\FH&@<, B@ F4FH,<, 4>L@D<"P44 @ *@D@0>@-HD">FB@DH>ZN BD@4FT,FH&4bN, B@
D"P4@>":\>@<J 4FB@:\2@&">4` BD4$D,0>@6 2@>Z, B@ &@*>Z< D,FJDF"< *:b P,:,6 @D@T,>4b
4 B@ 42<,>,>4b< @8DJ0"`V,6 FD,*Z.

11. QH@ 8"F",HFb :,F>@(@ N@2b6FH&", H@ KC3; BD4<,>b,H *">>Z, *4FH">P4@>>@(@
2@>*4D@&">4b *:b 4>&,>H"D42"P44, 8"DH4D@&">4b, &@FFH">@&:,>4b 4 <@>4H@D4>(" :,F@&.
?04*",HFb, RH@ BD4<,>,>4, <48D@&@:>@&@(@ *4FH">P4@>>@(@ 2@>*4D@&">4b B@2&@:4H
J:JRT4H\ @N&"H &"0>,6T4N D"6@>@&. =" $"2,;!C)3 & BD@T:@< BD@&@*4:4F\ 4FF:,*@&">4b,
F&b2">>Z, F >"$:`*,>4,< 2" F,:\F8@N@2b6FH&,>>Z<4 8J:\HJD"<4 4 4>&,>H"D42"P4,6
2,<,:\>ZN D,FJDF@&, " BD@&@*4<Z, & >"FH@bV,, &D,<b >"JR>Z, 4FF:,*@&">4b @N&"HZ&"`H,
& R"FH>@FH4, BD@FHD">FH&,>>@, <@*,:4D@&">4, & P,:bN D"2&4H4b F,:\F8@(@ N@2b6FH&" &
D,(4@>,, " H"80, @BD,*,:,>4, N"D"8H,D4FH48 &4*@& D"FH,>46.

12. #Z:4 F@2*">Z >,F8@:\8@ 8@<B">46, BD,*:"("`V4N JF:J(4 B@ BD4<,>,>4`
*4FH">P4@>>@(@ 2@>*4D@&">4b. % >"FH@bV,, &D,<b B@* DJ8@&@*FH&@< ;!7C+E &,*,HFb
FHD@4H,:\FH&@ >"2,<>@6 BD4,<>@6 FH">P44, FB@F@$>@6 BD4>4<"H\ @BH4R,F84, 4
D"*4@:@8"P4@>>Z, 42@$D"0,>4b.

2. ;,H,@D@:@(4b;,H,@D@:@(4b

13. ;":"624b D"FB@:"(",H T,FH\` <,H,@FBJH>48@&Z<4 >"2,<>Z<4 FH">P4b<4,
>"N@*bV4<4Fb & &,*,>44 IBD"&:,>4b <,H,@D@:@(44, &8:`R"b FH">P4` *:b B,D,*"R4
42@$D"0,>46 F &ZF@84< D"2D,T,>4,<, HD4 FD,*>4N FH">P44 *:b 4FB@:\2@&">4b *">>ZN 4 *&,
&H@D4R>Z, FH">P44 B@:\2@&"H,:,6 *">>ZN. ]H4 FH">P44 @FJV,FH&:b`H BD4,< 4 @$D"$@H8J
*">>ZN F (,@FH"P4@>"D>ZN <,H,@D@:@(4R,F84N FBJH>48@& (';E) =?!!. ?$D"$@H8"
<,H,@D@:@(4R,F84N FBJH>48@&ZN *">>ZN 4 42@$D"0,>46 BD@42&@*4HFb & P,:bN @B,D"H4&>@(@
BD@(>@24D@&">4b B@(@*Z, BD,*JBD,0*,>4b @$ @B"F>ZN <,H,@D@:@(4R,F84N b&:,>4bN 4 &
*DJ(4N P,:bN, & H@< R4F:, *:b @BD,*,:,>4b H4B" @$:"8@&, @P,>84 &,DN>,6 (D">4PZ
@$:"R>@FH4, &Zb&:,>4b F4FH,< D"2&4H4b B@(@*Z, <@>4H@D4>(" ^&@:`P44 F4FH,<Z @$:"8@&,
&Zb&:,>4b :,F>ZN B@0"D@&, FH@:$@& *Z<" 4 @R"(@& 2"*Z<:,>4b 4 *:b F@FH"&:,>4b 4>*,8F"
D"FH4H,:\>@(@ B@8D@&" F P,:\` @P,>84 JD@0"6>@FH4.

14. A:">Z $J*JV,6 *,bH,:\>@FH4 BD,*JF<"HD4&"`H BD4<,>,>4, FBJH>48@&ZN *">>ZN *:b
&Zb&:,>4b 4 D"FB@2>"&">4b @$:"8@& &J:8">4R,F8@6 BZ:4, @P,>84 B@F:,*FH&46 B"&@*8@& 4
>"&@*>,>46, @P,>84 8@:4R,FH&" *@0*,&ZN @F"*8@& 4 &Zb&:,>4b D"2:4&@& >,LH4.

3. ="J8"="J8" @$@$ "H<@FL,D,"H<@FL,D,

15. !H<@FL,D>Z, >"JR>Z, 4FF:,*@&">4b @FJV,FH&:b`HFb >" $"2, UPM 4 Universiti Sains
Malaysia (USM). UPM@F>@&>@, &>4<">4, J*,:b,H 4FF:,*@&">4b< BD@$:,<Z 2"(Db2>,>4b
&@2*JN", " USM >" BD@Hb0,>44 $@:,, *,FbH4 :,H DJ8@&@*4H BD@&@*4<Z<4 & FHD">,
4FF:,*@&">4b<4 @2@>" & FHD"H@FL,D,.

D. EBJH>48@&"bEBJH>48@&"b F&b2\F&b2\ 44 (:@$":\>@,(:@$":\>@, @BD,*,:,>4,@BD,*,:,>4, <,FH@B@:@0,>4b<,FH@B@:@0,>4b

1. G,:,8@<<J>48"P44G,:,8@<<J>48"P44

16. "Binariang Satellite Systems Sdn Bhd" (BSS)b&:b,HFb &:"*,:\P,< 4 @B,D"H@D@<
<":"6246F8@6 B,D&@6 D,(4@>":\>@6 FBJH>48@&@6 F4FH,<Z F&b24 MEASAT (;":"6246F8@-
&@FH@R>@"24"HF8"b FBJH>48@&"b F4FH,<"), 8@H@D"b @$,FB,R4&",H @BH4<":\>Z6 @N&"H
%@FH@R>@"24"HF8@(@ D,(4@>". % F4FH,<J MEASAT &N@*bH *&" <@V>ZN 8@F<4R,F84N "BB"D"H"
HS376,F@2*">>Z, 8@<B">4,6 "Hughes Space and Communications Company".
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17. EBJH>48 MEASAT-1, 8@H@DZ6 @F>"V,> F@&D,<,>>@6 8@<$4>4D@&">>@6 "BB"D"HJD@6,
&8:`R"b 12 B,D,*"HR48@& & *4"B"2@>, C 4 BbH\ B,D,*"HR48@& & *4"B"2@>, Ku, $Z: &Z&,*,>
>" @D$4HJ & H@R8J FH@b>4b 91,5 (D"*. &.*. 13 b>&"Db 1996(@*" (B@ <":"6246F8@<J &D,<,>4) F
8@F<@*D@<" 7JDJ &@ KD">PJ2F8@6 '&4">, 8@<B">4,6 "!D4">FB,6F". % 2@>J @$F:J04&">4b
FBJH>48" & *4"B"2@>, C &N@*bH $@:\T"b R"FH\ %@FH@R>@6 !244 (&8:`R"b %\,H>"<,7"<$@*0J,
9"@FF8J` ="D@*>@-),<@8D"H4R,F8J` C,FBJ$:48J, ;":"624`, ;\b><J, E4>("BJD, G"4:">*,
K4:4BB4>Z, R"FH4R>@ `0>Z, D"6@>Z 74H"b, ?F@$Z6 "*<4>4FHD"H4&>Z6 D"6@> '@>8@>( 4
BD@&4>P4` 74H"b G"6&">\), F,&,D>J` R"FH\ !&FHD":44, 'J"< 4 A"BJ"-=@&J` '&4>,`.

18. EBJH>48 MEASAT-2 $Z: &Z&,*,> >" @D$4HJ & H@R8J FH@b>4b 148 (D"*. &.*. 14 >@b$Db
1996(@*" (B@ <":"6246F8@<J &D,<,>4). =" FBJH>48, JFH">@&:,>Z R,HZD, D,HD">F:bH@D",
D"$@H"`V4, & *4"B"2@>, E >" R"FH@H, 72 <'P, 4 *,&bH\ D,HD">F:bH@D@&, D"$@H"`V4N &
*4"B"2@>, Ku >" R"FH@H, 48 <'P. MEASAT-2 @$,FB,R4&",H BD,*@FH"&:,>4, >"*,0>ZN JF:J(
& @$:"FH4 &,V">4b 4 H,:,8@<<J>48"P46 & *4"B"2@>, E *:b %@FH@R>@6 !244, &@FH@R>ZN
D"6@>@& !&FHD":44, 'J"<" 4 R,D,2 '"&"64 *:b <"H,D48@&@6 R"FH4 E@,*4>,>>ZN SH"H@&.

19. 3FB@:\2@&">4, *4"B"2@>" Ku & F4FH,<, MEASAT (MEASAT-1 4 MEASAT-2)
@$,FB,R4&",H >"*,0>@, "$@>,>HF8@, BDb<@, &,V">4, >" &@FH@R>Z, D"6@>Z !&FHD":44,
%\,H>"<, 3>*4`, 3>*@>,24` (EJ<"HD" 4 a&"), &@FH@R>Z, 4 2"B"*>Z, D"6@>Z ;":"6244,
BD@&4>P4` 74H"b G"6&">\ 4 K4:4BB4>Z. % D"<8"N F&@,6 2@>Z @$F:J04&">4b ^H" F4FH,<"
@$,FB,R4&",H *&JNH@R,R>Z, 4 <>@(@H@R,R>Z, :4>44 F&b24 4 JF:J(4 & @$:"FH4 &,V">4b.
1"*"R4, F&b2">>Z, F H,:,<,HD4,6, F:,0,>4,< 4 JBD"&:,>4,<, D,T",H O,>HD JBD"&:,>4b
FBJH>48"<4 MEASAT, 8@H@DZ6 >"N@*4HFb >" @FHD@&, AJ:"J 9">(8"&4, D"FB@:@0,>>@< 8
F,&,D@-2"B"*J @H B@:J@FHD@&" ;":"88", 4 &ZB@:>b,H LJ>8P44 >"P4@>":\>@(@
"^D@8@F<4R,F8@(@ P,>HD".

20. 7DJB>,6T"b H,:,8@<<J>48"P4@>>"b 8@<B">4b ;":"6244 "G,:,8@<-;":"624b"
B@:\2J,HFb *@FHJB@< 8 FBJH>48@&Z< F4FH,<"< INTELSAT, >"N@*bV4<Fb >" @D$4H, & H@R8"N
FH@b>4b 60 (D"*. &.*., 62 (D"*. &.*., 177(D"*. &.*. 4 180 (D"*. &.*., *:b @$,FB,R,>4b
LJ>8P4@>4D@&">4b 8@<<JH4DJ,<@6 F,H4 B,D,*"R4 *">>ZN @$V,(@ B@:\2@&">4b, &8:`R"b
<"(4FHD":\>Z6 HD"L48 3>H,D>,H 4 F:J0$Z &,V">4b. ?>" 4<,,H H"80, *@FHJB 8
D,(4@>":\>Z< FBJH>48@&Z< F4FH,<"< MEASAT 4 PALAPA *:b P,:,6 F&b24 >" H,DD4H@D44
FHD">Z, " H"80, 8 FBJH>48"< ASIASAT, PANAMSAT 4 APSTAR *:b BD,*@FH"&:,>4b JF:J( &
@$:"FH4 &,V">4b. %<,FH, F @*>4< 42 F@&<,FH>ZN BD,*BD4bH46 8@<B">4b "G,:,8@<
;":"624b" BD,*:"(",H JF:J(4 F4FH,<Z "3D4*4J<".

21. % >"FH@bV,, &D,<b FBJH>48@&Z, JF:J(4 8@<B">44 "G,:,8@<" BD,*JF<"HD4&"`H
@$,FB,R,>4, LJ>8P4@>4D@&">4b <,0*J>"D@*>@6 8@<<JH4DJ,<@6 F,H4 B,D,*"R4 *">>ZN
@$V,(@ B@:\2@&">4b F 4FB@:\2@&">4,< L@D<"H@& IDR (4>H,>F4&>@FH\ B,D,*"R4
BD@<,0JH@R>ZN *">>ZN) 4 LCTDMA (>,*@D@(@FH@bV46 <>@0,FH&,>>Z6 *@FHJB F &D,<,>>Z<
JB:@H>,>4,< 8">":@&); JF:J(4 H,D<4>":@& F @R,>\ <":@6 "B,DHJD@6 (VSAT) *:b P,:,6
@H,R,FH&,>>@6 4 <,0*J>"D@*>@6 F&b24; 4 JF:J(4 & @$:"FH4 FBJH>48@&@(@ H,:,&4*,>4b,
&8:`R"b &,V">4,, F$@D >@&@FH,6 F@ FBJH>48@& & P4LD@&@< L@D<"H, (DSNG) 4
LJ>8P4@>4D@&">4, H,:,&424@>>ZN :4>46 F&b24 "$@>,>H@& F P,>HD":\>Z< J2:@<.

22. GD,H\,6 B@ &,:4R4>, H,:,8@<<J>48"P4@>>@6 8@<B">4,6 b&:b,HFb CELCOM, 8@H@D"b
BD,*:"(",H JF:J(4 F,H4 "Orbcomm". % >"FH@bV,, &D,<b & 74b:,, G,D,>((">J, *,6FH&J,H
>"2,<>"b FH">P4b, D"$@H"`V"b & *4"B"2@>, ?%Q 137-150,5<'P. ?N&"HZ&",<"b ,` 2@>"
@$F:J04&">4b *4"<,HD@< 3 000<4:\ &8:`R",H & F,$b H,DD4H@D4` #DJ>,6-)"DJFF":"<",
;":"6244 4 E4>("BJD". AD,*@FH"&:,>4, 8@<<,DR,F84N JF:J( @L4P4":\>@ >"R>,HFb & 4`:,
1999(@*". 7 H4B4R>Z< @$:"FHb< BD4<,>,>4b FBJH>48@&@6 F&b24 @H>@F4HFb F$@D *">>ZN @
F@FH@b>44 D,8, <@>4H@D4>( >"&@*>,>46 4 B"&@*8@& 4 JBD"&:,>4, <@DF84< L:@H@<.

2. ':@$":\>@,':@$":\>@, @BD,*,:,>4,@BD,*,:,>4, <,FH@B@:@0,>4b<,FH@B@:@0,>4b 44 8"DH4D@&">4,8"DH4D@&">4,
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23. % D"<8"N >"R"H@(@ & 1977(@*J BD@,8H" B@ F@FH"&:,>4` 8"DHZ >"P4@>":\>@6
H,DD4H@D44 >" @F>@&, FBJH>48@&ZN 42@$D"0,>46 4FB@:\2J,HFb FBJH>48@&"b H,N>@:@(4b
<,FH@@BD,*,:,>4b *:b JFH">@&:,>4b >"2,<>ZN 8@>HD@:\>ZN BJ>8H@&, 8@H@DZ, >,@$N@*4<Z
*:b (,@<,HD4R,F8@6 8@DD,8P44 FBJH>48@&ZN 42@$D"0,>46. 7 >"FH@bV,<J &D,<,>4 F@2*">"
$"2" *">>ZN *:b D,T,>46 (4*D@(D"L4R,F84N 2"*"R, @BD,*,:,>Z 8@>HJD>Z, 4
"*<4>4FHD"H4&>Z, (D">4PZ @H*,:\>ZN D"6@>@& 4 JFH">@&:,>Z 14 >"2,<>ZN 8@>HD@:\>ZN
BJ>8H@&.

24. 7@<<,DR,F8@, 4FB@:\2@&">4, (:@$":\>@6 F4FH,<Z @BD,*,:,>4b <,FH@B@:@0,>4b (GPS)
NAVSTAR @(D">4R,>@ & >"FH@bV,, &D,<b :4T\ @H*,:\>Z<4 HD">FB@DH>Z<4 @B,D"P4b<4.
%<,FH, F H,< $ZFHD@ D"FHJH <"FTH"$Z ,, 4FB@:\2@&">4b *:b P,:,6 8"DH4D@&">4b, >"JR>ZN
4FF:,*@&">46 4 @D(">42"P44 *@FJ(", BD4 ^H@< (:@$":\>@, @BD,*,:,>4, <,FH@B@:@0,>4b
BD,*FH"&:b,H F@$@6 8DJB>,6TJ` B@H,>P4":\>J` 8@<<,DR,F8J` FL,DJ BD4<,>,>4b
8@F<4R,F8@6 H,N>484 & ;":"6244.

E. EBJH>484EBJH>484 44 FBJH>48@&"bFBJH>48@&"b "BB"D"HJD""BB"D"HJD"

1. ;48D@FBJH>484;48D@FBJH>484

25. IR4HZ&"b @(D@<>Z, &@2<@0>@FH4 BD"8H4R,F8@(@ BD4<,>,>4b <":ZN FBJH>48@& 4 4N
^8@>@<4R,F8J` *@FHJB>@FH\,;":"624b FHD,<4HFb @$,FB,R4&"H\ D"2D"$@H8J 4 F@2*">4, H"84N
FBJH>48@&, " H"80, B@->@&@<J 4FB@:\2@&"H\ F&b2">>Z, F >4<4 BD,4<JV,FH&".

26. % F@HDJ*>4R,FH&, F EJDD,6F84< J>4&,DF4H,H@< E@,*4>,>>@(@ 7@D@:,&FH&"
%,:48@$D4H">44 4 E,&,D>@6 3D:">*44 ;":"624b F@2*":" F&@6 B,D&Z6 FBJH>48 TiungSAT-1.
]H@H FBJH>48, >"2&">4, 8@H@D@(@ BD@4FN@*4H @H D"2>@&4*>@FH4 B,&R,6 BH4PZ "<4>"N", $J*,H
^8FB:J"H4D@&"H\Fb & *4"B"2@>, :`$4H,:\F84N D"*4@R"FH@H. 7D@<, H@(@, >" FBJH>48, $J*,H
JFH">@&:,>" "BB"D"HJD" *:b B,D,*"R4 *">>ZN F BD@<,0JH@R>Z< >"8@B:,>4,< 4 "BB"D"HJD"
*4FH">P4@>>@(@ 2@>*4D@&">4b. E4FH,<J B@:JR,>4b <,H,@D@:@(4R,F84N 42@$D"0,>46 1,<:4
F D"2D,T,>4,< 1 200< *@B@:>b`H HD4 J28@J(@:\>Z, <>@(@FB,8HD":\>Z, 8"<,DZ F
D"2D,T,>4,< 80 < >" &ZF@H, 700 8<. =" FBJH>48, TiungSAT-1JFH">@&:,> H"80, BD4$@D *:b
"88J<J:4D@&">4b 8@F<4R,F8@6 ^>,D(44. 1"BJF8 ^H@(@ FBJH>48" >" (,:4@F4>ND@>>J` @D$4HJ
>"<,R,> >" "BD,:\ 2000(@*" & 8"R,FH&, *@B@:>4H,:\>@6 B@:,2>@6 >"(DJ284 D"8,HZ "1,>4H-2".
1"BJF8 ^H@(@ FBJH>48" 2>"R4H,:\>@ 2"*,D04&",HFb, &@-B,D&ZN, 42-2" @HFJHFH&4b & <4D,
*@FHJB>ZN &@2<@0>@FH,6 *:b 2"BJF8" <":@D"2<,D>ZN FBJH>48@& 4, &@-&H@DZN, 42-2"
>,@BD,*,:,>>@FH,6 F J0, 2"B:">4D@&">>Z<4 2"BJF8"<4 D"8,H.

2. EBJH>48@&"bEBJH>48@&"b (DJBB4D@&8"(DJBB4D@&8"

27. % >"FH@bV,, &D,<b D"2D"$"HZ&",HFb BD@,8H B@ F@2*">4` FBJH>48@&@6 (DJBB4D@&84 >"
^8&"H@D4":\>@6 >428@6 @8@:@2,<>@6 @D$4H,. ]HJ D"$@HJ 8@@D*4>4DJ,H (@FJ*"DFH&,>>"b
8@<B">4b "Astronautic Technology Sdn Bhd" (ATSB),8@H@D"b $Z:" JRD,0*,>" BD4 IBD"&:,>44
8@F<4R,F84N >"JR>ZN 4FF:,*@&">46 (BAKSA) *:b F@2*">4b FBJH>48" TiungSAT-1.

3. #"2"#"2" *:b*:b F@2*">4bF@2*">4b FBJH>48@&FBJH>48@&

28. EB,P4":424D@&">>Z, @H*,:Z B@ D"2D"$@H8, 8@F<4R,F8@6 H,N>484 4<,`HFb & ATSB,
UKM, UTM 4 USM. 7 *DJ(4< @D(">42"P4b<, 8@H@DZ, D"FB@:"("`H F@@H&,HFH&J`V,6 $"2@6
*:b F@2*">4b FBJH>48@&, @H>@FbHFb ="P4@>":\>Z6 "&4"8@>FHDJ8H@DF846 P,>HD, 3>FH4HJH
FH">*"DH@& 4 BD@<ZT:,>>ZN 4FF:,*@&">46 ;":"6244 (E3C3;), ;":"6246F846 4>FH4HJH
<48D@^:,8HD@>>ZN F4FH,< (;3;?E) 4 G,N>@:@(4R,F846 B"D8 ;":"6244 (GA;).

29. E:,*J,H @H<,H4H\, RH@ @(D">4R,>>Z, &@2<@0>@FH4 *:b 2"BJF8" <":@D"2<,D>ZN
FBJH>48@& & 8@>,R>@< FR,H, ">>J:4DJ`H B@:,2>Z6 ^LL,8H H"84N FBJH>48@&. C"&>Z<
@$D"2@<, &ZF@8"b FH@4<@FH\ 2"BJF8@& F*,:",H 4N >,*@FHJB>Z<4 4 @(D">4R4H R4F:@ FHD">,
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8@H@DZ, $J*JH 2">4<"H\Fb D"2D"$@H8@6 4 F@&,DT,>FH&@&">4,< H,N>@:@(44 F@2*">4b
<":@D"2<,D>ZN FBJH>48@&. ):b H@(@ RH@$Z 4 &BD,*\ <@0>@ $Z:@ 4FB@:\2@&"H\ J>48":\>Z,
&@2<@0>@FH4 <":@D"2<,D>ZN FBJH>48@&, >,@$N@*4<@ >" (:@$":\>@< JD@&>, BD4>bH\ <,DZ
*:b D,T,>4b ^H@(@ &@BD@F".

4. ="JR>"b="JR>"b "BB"D"HJD""BB"D"HJD"

30. ;":"6246F846 ^8FB,D4<,>H":\>Z6 >"JR>Z6 BD4$@D $J*,H 2"BJV,> & 8@F<@F >" $@DHJ
F@2*">>@(@ EH,::,>$@F84< J>4&,DF4H,H@< <48D@FBJH>48" SUNSAT.

F. A@*(@H@&8"A@*(@H@&8" 8"*D@&8"*D@& 44 @$D"2@&">4,@$D"2@&">4,

1. E,<4>"DZE,<4>"DZ

31. % ;":"6244 $Z:4 BD@&,*,>Z >,F8@:\8@ D,(4@>":\>ZN JR,$>ZN F,<4>"D@& B@
*4FH">P4@>>@<J 2@>*4D@&">4`. % >4N BD4>b:4 JR"FH4, BD,*FH"&4H,:4 >,F8@:\84N FHD">,
&8:`R"b #DJ>,6-)"DJFF":"<, %\,H>"<, 3>*@>,24`, ;":"624`, E4>("BJD, G"4:">* 4
K4:4BB4>Z, " & 8"R,FH&, BD,B@*"&"H,:,6 &ZFHJB":4 ^8FB,DHZ 42 !&FHD":44, 7">"*Z,
=4*,D:">*@&, KD">P44 4 aB@>44.

32. BAKSA 4 ATSB @D(">42@&":4 BD@&,*,>4, JR,$>ZN F,<4>"D@& B@ FBJH>48@&@6
H,N>@:@(44 F JR"FH4,< ^8FB,DH@& 42 3>*44, C@FF46F8@6 K,*,D"P44, E@,*4>,>>@(@
7@D@:,&FH&" %,:48@$D4H">44 4 E,&,D>@6 3D:">*44, E@,*4>,>>ZN SH"H@& !<,D484 4
_0>@6 !LD484.

2. I>4&,DF4H,HF84,I>4&,DF4H,HF84, 8JDFZ8JDFZ

33. =" $"2, J>4&,DF4H,H" UG; <@0>@ B@:JR4H\ FH,B,>\ $"8":"&D" & @$:"FH4
*4FH">P4@>>@(@ 2@>*4D@&">4b. 7D@<, H@(@, & UG; 4 UC; 4<,,HFb "FB4D">HJD" *:b
B@:JR,>4b FH,B,>4 <"(4FHD". C"2:4R>Z, BD@(D"<<Z B@ *4FH">P4@>>@<J 2@>*4D@&">4` *:b
FHJ*,>H@& B@F:,*>4N 8JDF@& BD,*:"("`HFb & H"84N J>4&,DF4H,H"N, 8"8UKM 4Universiti Malaya
(UM).

34. =" FH"DT4N 8JDF"N J>4&,DF4H,H@& U7; 4 U; BD,*:"("`HFb JR,$>Z, BD@(D"<<Z B@
"FHD@>@<44 4 "FHD@L4248,, " & U7; FJV,FH&J,H H"80, "FB4D">HJD". % J>4&,DF4H,H"N UTM,
UPM 4 USM<@0>@ B@:JR4H\ >"JR>J` FH,B,>\ & @$:"FH4 "^D@8@F<4R,F8@6 H,N>484, &8:`R"b
@H*,:\>Z, "FB,8HZ "FHD@>"&H484, " UKM BD,*:"(",H FHJ*,>H"< 4 "FB4D">H"<
FB,P4":424D@&">>Z, 8JDFZ B@ H,:,8@<<J>48"P4@>>Z< FD,*FH&"<. =,F<@HDb >" >":4R4,
H"84N 8JDF@&, <>@(4, FHJ*,>HZ *:b B@*(@H@&84 & ^H4N @$:"FHbN B@-BD,0>,<J >"BD"&:b`HFb
& !&FHD":4`, E@,*4>,>>@, 7@D@:,&FH&@ 4 E@,*4>,>>Z, SH"HZ !<,D484.

3. ?$JR,>4,?$JR,>4, 8@F<4R,F84<8@F<4R,F84< >"J8"<>"J8"<

35. 7@F<4R,F8"b >"J8" b&:b,HFb @$b2"H,:\>Z< BD,*<,H@< & T8@:\>ZN BD@(D"<<"N
T,FH@(@ 4 *,&bH@(@ 8:"FF@&. ?>" b&:b,HFb &"0>Z< 8@<B@>,>H@< &>,8:"FF>ZN <,D@BD4bH46
4T8@:\>ZN "FHD@>@<4R,F84N 8DJ08@& &@ &F,N R"FHbN FHD">Z. 7D@<, H@(@, BD@F&,H4H,:\F8@6
*,bH,:\>@FH\` 2">4<"`HFb H"84, :`$4H,:\F84, @$V,FH&", 8"8 ;":"6246F8@, B:">,H>@,
@$V,FH&@ 4 ;":"6246F8@, "FHD@>@<4R,F8@, @$V,FH&@.

36. % FHD">, 4<,,HFb HD4 B:">,H"D4b, *&" 42 8@H@DZN D"FB@:@0,>Z >" B@:J@FHD@&,, "
@*4> - & %@FH@R>@6 ;":"6244, (*, B:">4DJ,HFb B@FHD@4H\ ,V, @*4> B:">,H"D46.
="P4@>":\>Z6 B:">,H"D46 BD4 %!7S! & 7J":"-9J<BJD, BD@&@*4H 8JDFZ *:b JR4H,:,6 4
T4D@8@6 @$V,FH&,>>@FH4, " H"80, @D(">42J,H D,(J:bD>Z, BD@F&,H4H,:\F84, <,D@BD4bH4b B@
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8@F<4R,F8@6 >"J8, *:b JR4H,:,6, JR"V4NFb, FB,P4":4FH@& 4 T4D@8@6 @$V,FH&,>>@FH4. ?>
>" D,(J:bD>@6 @F>@&, 42*",H 0JD>":Z, 4>L@D<"P4@>>Z, $`::,H,>4, 8>4(4 4 $D@T`DZ.
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G. ;,0*J>"D@*>@,;,0*J>"D@*>@, 44 D,(4@>":\>@,D,(4@>":\>@, F@HDJ*>4R,FH&@F@HDJ*>4R,FH&@

37. ;":"624b BD4*,D04&",HFb @H8DZH@6 B@:4H484 & @H>@T,>44 >"JR>@-H,N>4R,F8@(@
F@HDJ*>4R,FH&". % @$:"FH4 FBJH>48@&@6 H,N>@:@(44 JFH">@&:,>@ H,F>@, F@HDJ*>4R,FH&@ F
#D"24:4,6, 3>*4,6, C,FBJ$:48@6 7@D,,6, C@FF46F8@6 K,*,D"P4,6, E@,*4>,>>Z<
7@D@:,&FH&@< %,:48@$D4H">44 4 E,&,D>@6 3D:">*44, E@,*4>,>>Z<4 SH"H"<4 !<,D484 4
_0>@6 !LD48@6. AD,*B@:"(",HFb, RH@ & $J*JV,< BD@(D"<<"<4 F@HDJ*>4R,FH&" $J*JH
@N&"R,>Z !&FHD":4b, ',D<">4b, 3H":4b, E4>("BJD, KD">P4b, aB@>4b 4 Db* "LD48">F84N
FHD">.

38. IFH">@&:,>Z BD@R>Z, F&b24 F R:,>"<4 !FF@P4"P44 (@FJ*"DFH& _(@-%@FH@R>@6 !244
(!E+!=), & H@< RH@ 8"F",HFb B@*(@H@&84 8"*D@& 4 D"2D"$@H@8 & @$:"FH4 *4FH">P4@>>@(@
2@>*4D@&">4b 4 J8D,B:,>4b FJV,FH&J`V,6 F,H4 >"2,<>ZN BD4,<>ZN FH">P46 & P,:bN BD4,<"
4 D"FBD@FHD">,>4b FBJH>48@&ZN *">>ZN & ^H@< D,(4@>,. '@FJ*"DFH&" - R:,>Z !E+!= H,F>@
F@HDJ*>4R"`H H"80, & @$:"FH4 <@>4H@D4>(" 4 BD,*JBD,0*,>4b 2"*Z<:,>4b. % @$:"FH4
*4FH">P4@>>@(@ 2@>*4D@&">4b @FJV,FH&:b`HFb *&JFH@D@>>4, BD@,8HZ F +&D@B,6F84<
8@F<4R,F84< "(,>HFH&@</+&D@B,6F84< F@`2@<, 7">"*@6, 74H",<, E@,*4>,>>Z<4 SH"H"<4
!<,D484 4 aB@>4,6.

39. 7"8 J0, @H<,R":@F\ &ZT,, >"P4@>":\>Z, B@FH"&V484 JF:J( & @$:"FH4 FBJH>48@&@6
F&b24 JR"FH&J`H & <,0*J>"D@*>@< F@HDJ*>4R,FH&, 4 F@2*">44 F@&<,FH>ZN BD,*BD4bH46.

==. 1"8:`R4H,:\>Z,1"8:`R4H,:\>Z, 2"<,R">4b2"<,R">4b

40. ;":"624b, 4FN@*b 42 H@(@, RH@ @>" b&:b,HFb >@&4R8@< & @$:"FH4 8@F<4R,F8@6
*,bH,:\>@FH4, 4 F@2>"&"b @(D">4R,>>@FH\ F&@4N D,FJDF@&, $J*,H "8H4&>@ FHD,<4H\Fb 8
D"FT4D,>4` <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" B@ &F,< "FB,8H"< 8@F<4R,F8@6 *,bH,:\>@FH4
4 @*>@&D,<,>>@ >"D"V4&"H\ F@$FH&,>>Z6 B@H,>P4":.

=4*,D:">*Z=4*,D:">*Z

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

!!. %&,*,>4,%&,*,>4,

1. 7@F<4R,F8"b *,bH,:\>@FH\ =4*,D:">*@& @N&"HZ&",H T4D@846 FB,8HD >"JR>ZN
4FF:,*@&">46, JR"FH4, & 8@F<4R,F84N B@:,H"N 4 BD4<,>,>4, 8@F<4R,F84N BD@*J8H@& 4
*">>ZN & D"2>@@$D"2>ZN 2,<>ZN BD@,8H"N. AD@<ZT:,>>Z, BD,*BD4bH4b, :"$@D"H@D44 4
4>FH4HJHZ =4*,D:">*@& "8H4&>@ JR"FH&J`H & D"2:4R>ZN 8@F<4R,F84N BD@,8H"N & H"84N
@$:"FHbN, 8"8 >"JR>Z, 4FF:,*@&">4b, *4FH">P4@>>@, 2@>*4D@&">4,, F&b2\, B4:@H4DJ,<Z,
8@F<4R,F84, B@:,HZ, 8@F<4R,F84, HD">FB@DH>Z, F4FH,<Z 4 8@F<4R,F8"b H,N>48". ?>4
2">4<"`HFb D"2D"$@H8@6 4 F@2*">4,< F:@0>ZN BD4$@D@& 4 B@*F4FH,< *:b 8@F<4R,F84N
"BB"D"H@& 4 D"8,H->@F4H,:,6 >" @F>@&, 8@>HD"8H@& F +&D@B,6F84< 8@F<4R,F84< "(,>HFH&@<
(+7!), ="P4@>":\>Z< JBD"&:,>4,< B@ "^D@>"&H48, 4 4FF:,*@&">4` 8@F<4R,F8@(@
BD@FHD">FH&" (=!E!) E@,*4>,>>ZN SH"H@& !<,D484,="P4@>":\>Z< P,>HD@< 8@F<4R,F84N
4FF:,*@&">46 (7=+E) KD">P44,3H":\b>F84< 8@F<4R,F84< "(,>HFH&@< (!E3), +&D@B,6F8@6
@D(">42"P4,6 B@ ^8FB:J"H"P44 <,H,@D@:@(4R,F84N FBJH>48@& (+%;+GE!G),<,0*J>"D@*>Z<4
BD@<ZT:,>>Z<4 8@DB@D"P4b<4 4 *DJ(4<4 BD@<ZT:,>>Z<4 @D(">42"P4b<4. Cb*
J>4&,DF4H,H@&, >"JR>@-4FF:,*@&"H,:\F84N 4>FH4HJH@& 4 BD@<ZT:,>>ZN BD,*BD4bH46
=4*,D:">*@& @FJV,FH&:b`H "8H4&>J` *,bH,:\>@FH\ & H"84N @$:"FHbN, 8"8 "FHD@>@<4b,
<,H,@D@:@(4b, *4FH">P4@>>@, 2@>*4D@&">4,, ^8@:@(4R,F84, 4FF:,*@&">4b, D"P4@>":\>@,
4FB@:\2@&">4, &@*>ZN D,FJDF@&, F&b2\, <"H,D4":@&,*,>4, 4 >"J84 @ 042>4. % >"FH@bV,<
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8D"H8@< @$2@D, @B4F">Z >,8@H@DZ, 42 "FB,8H@& 8@F<4R,F8@6 *,bH,:\>@FH4 =4*,D:">*@&. %
>,< @HD"0,>Z &"0>,6T4, >"P4@>":\>Z, <,D@BD4bH4b & D"<8"N >"JR>ZN BD@(D"<<, " H"80,
>"P4@>":\>Z, BD@,8HZ, F&b2">>Z, F D"2D"$@H8@6 "BB"D"HJDZ *4FH">P4@>>@(@ 2@>*4D@&">4b
4 *DJ(4N H,N>@:@(46. A@F8@:\8J &,F\<" &"0>J` D@:\ & 8@F<4R,F8@6 *,bH,:\>@FH4
=4*,D:">*@& 4(D",H +7!, & *@8:"*, H"80, F@*,D04HFb @B4F">4, >,8@H@DZN >"P4@>":\>ZN
BD@*J8H@&, 4<,`V4N $@:\T@, 2>"R,>4, *:b BD@,8H@& +7!.

%%. A@:4H48"A@:4H48", $`*0,HZ$`*0,HZ 44 DZ>84DZ>84

2. % @F>@&, >"P4@>":\>@6 B@:4H484 =4*,D:">*@& & @$:"FH4 8@F<4R,F8@6 *,bH,:\>@FH4
:,0"H HD4 &2"4<@F&b2">>Z, 2"*"R4. A,D&"b 42 >4N 8"F",HFb BD@<ZT:,>>@FH4 4 H,N>@:@(44,
&H@D"b - B@:\2@&"H,:,6, " HD,H\b >@F4H B@:4H4R,F846 N"D"8H,D. A,D&"b 2"*"R"
BD,*JF<"HD4&",H B@**,D0">4, 4 D"2&4H4, B@H,>P4":" BD@<ZT:,>>@FH4 4 4FF:,*@&"H,:\F84N
4>FH4HJH@&, 8@H@DZ6 N"D"8H,D42J,HFb >"J8@,<8@FH\` 4 &ZF@84< 8"R,FH&@<. %H@D"b 2"*"R",
8@H@D"b BD,*JF<"HD4&",H F@*,6FH&4, T4D@8@<J 4FB@:\2@&">4` *">>ZN, B@:JR",<ZN & D"<8"N
8@F<4R,F84N BD@(D"<<, 4<,,H &"0>@, 2>"R,>4,, B@F8@:\8J >"BD"&:,>" >" FH4<J:4D@&">4,
*4":@(" <,0*J "8H4&>Z<4 4 B@H,>P4":\>Z<4 B@:\2@&"H,:b<4, F @*>@6 FH@D@>Z, 4
D"2D"$@HR48"<4 8@F<4R,F84N BD@,8H@&, F *DJ(@6 FH@D@>Z. GD,H\b 2"*"R" B@:4H484
=4*,D:">*@& & @$:"FH4 8@F<@>"&H484 - ^H@ D"2&4H4, ,&D@B,6F8@(@ F@HDJ*>4R,FH&" F P,:\`
B,D,&@*" & BD"8H4R,F8J` B:@F8@FH\ 8@::,8H4&>@6 @H&,HFH&,>>@FH4 (@FJ*"DFH& 2" D,T,>4,
(:@$":\>ZN BD@$:,<, >"BD4<,D, & @$:"FH4 @ND">Z @8DJ0"`V,6 FD,*Z 4 & @$:"FH4
8:4<"H@:@(44.

3. K4>">F4D@&">4, 8@F<4R,F84N BD@(D"<< & =4*,D:">*"N @FJV,FH&:b`H T,FH\
BD"&4H,:\FH&,>>ZN <4>4FH,DFH&. % B@F:,*>4, (@*Z @$X,< $`*0,H>ZN D"FN@*@& >"
8@F<4R,F8J` *,bH,:\>@FH\ F@FH"&:b: & FD,*>,< 250<:>. >4*,D:">*F84N (J:\*,>@&
(BD4$:424H,:\>@ 120<:>. ,&D@). #@:\T"b R"FH\ BD,*JF<@HD,>>ZN >" 8@F<@>"&H48J
$`*0,H>ZN FD,*FH& FHD">Z (65 BD@P,>H@&) 4*,H >" L4>">F4D@&">4, BD@(D"<< +7!.
=4*,D:">*Z JR"FH&J`H H"80, & BD@(D"<<"N +%;+GE!G. ?8@:@ 25 BD@P,>H@& 8@F<4R,F8@(@
$`*0,H" FHD">Z D"FN@*J,HFb >" >"P4@>":\>Z, 8@F<4R,F84, 4FF:,*@&">4b, H,N>4R,F84,
BD@,8HZ 4 BD@,8HZ F@HDJ*>4R,FH&" F H"84<4 @D(">42"P4b<4, 8"8 =!E!, ',D<">F846
"^D@8@F<4R,F846 P,>HD ()9C),7=+E 4!E3. 7D@<, H@(@, D"FT4Db,HFb DZ>@8 8@<<,DR,F84N
BD@*J8H@&, BD@42&@*4<ZN =4*,D:">*"<4. % B@F:,*>4, (@*Z BD@<ZT:,>>@FH\ =4*,D:">*@&
"8H4&>@ JR"FH&@&":" & <,0*J>"D@*>ZN 4 8@<<,DR,F84N 8@F<4R,F84N BD@,8H"N, *:b 8@H@DZN,
& R"FH>@FH4, BD@42&@*4:4F\ B">,:4 F@:>,R>ZN $"H"D,6, B,DR"H@R>Z, 8"<,DZ 4 BD4$@DZ
*4FH">P4@>>@(@ 2@>*4D@&">4b. #@:\T4>FH&@ ^H4N BD4$@D@& 4 8@<B@>,>H@& F@2*"&":4F\ &
D"<8"N BD@(D"<< +7!.

4. IR,>Z, 42 =4*,D:">*@& JR"FH&@&":4 & @$,FB,R,>44 BD4$@D"<4 FBJH>48@& =!E! 4
+7!, " BD@<ZT:,>>Z, BD,*BD4bH4b FHD">Z JR"FH&@&":4 & BD@,8H"N B@ F@2*">4` D"8,H-
>@F4H,:,6 4 FBJH>48@&. 1" B,D4@* F 1969(@*", 8@(*" BD"&4H,:\FH&@ @*@$D4:@ BD@,8H
F@2*">4b >4*,D:">*F8@(@ "FHD@>@<4R,F8@(@ FBJH>48" (ANS) 4 & 8"R,FH&, >"P4@>":\>@(@
8@F<4R,F8@(@ "(,>HFH&" F@2*":@ =4*,D:">*F8@, "(,>HFH&@ B@ "^D@8@F<4R,F84< BD@(D"<<"<
(=3%C), & D"<8"N 8@F<4R,F8@6 *,bH,:\>@FH4 $Z:4 @FJV,FH&:,>Z >,F8@:\8@ >"P4@>":\>ZN
BD@,8H@&, $@:\T4>FH&@ 42 8@H@DZN & F@HDJ*>4R,FH&, F @*>@6 4:4 *&J<b *DJ(4<4 FHD">"<4.
% 8@>H,8FH, *DJ(4N >"P4@>":\>ZN <,D@BD4bH46 B@* DJ8@&@*FH&@< =3%C @FJV,FH&:b,HFb
BD@(D"<<" B@ 8@F<4R,F8@6 H,N>48,, " B@* DJ8@&@*FH&@< ?D(">42"P44 8@F<4R,F84N
4FF:,*@&">46 =4*,D:">*@& (EC?=) @FJV,FH&:b,HFb BD@(D"<<" B@ 8@F<4R,F8@6 >"J8,.
?*>"8@ $@:\T4>FH&@ F&b2">>ZN F 8@F<@>"&H48@6 <,D@BD4bH46 @FJV,FH&:b,HFb & D"<8"N
BD@(D"<< +7!. % >"FH@bV,, &D,<b *@:b =4*,D:">*@& & @$V,< @$X,<, $`*0,H" +7!
F@FH"&:b,H & FD,*>,< @8@:@ 3 BD@P,>H@&. A@<4<@ R:,>FH&" & +7! =4*,D:">*Z b&:b`HFb
R:,>@< Db*" <,0*J>"D@*>ZN 8@F<4R,F84N @D(">42"P46, *,bH,:\>@FH\ 8@H@DZN F&b2">" F
^8FB:J"H"P4,6 FBJH>48@&, &8:`R"b +%;+GE!G (<,H,@D@:@(4b), ;,0*J>"D@*>J`
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@D(">42"P4` B@*&40>@6 FBJH>48@&@6 F&b24 (>"&4("P4b 4 F&b2\), " H"80, +&D@B,6F8J`
@D(">42"P4` FBJH>48@&@6 F&b24 4 ;,0*J>"D@*>J` @D(">42"P4` FBJH>48@&@6 F&b24 (F&b2\).

EE. ?D(">42"P4b?D(">42"P4b

5. % 8@F<4R,F8@6 *,bH,:\>@FH4 4 4FB@:\2@&">44 8@F<@>"&H484 & BD48:"*>ZN P,:bN
JR"FH&J`H >,F8@:\8@ <4>4FH,DFH&. 1" H,N>@:@(4R,F8J` B@:4H48J & BD"&4H,:\FH&, @H&,R",H
;4>4FH,DFH&@ ^8@>@<484, 8@H@D@, >,F,H @F>@&>J` @H&,HFH&,>>@FH\ 2" B@:4H48J & @$:"FH4
8@F<@>"&H484. 7@@D*4>"P4` ^H@6 B@:4H484 @FJV,FH&:b,H ;,0&,*@<FH&,>>Z6 8@<4H,H B@
8@F<@FJ (;77), & 8@H@D@< BD,*FH"&:,>Z &F, <4>4FH,DFH&", 2"4>H,D,F@&">>Z, & 8@F<4R,F8@6
*,bH,:\>@FH4. % ;77 &N@*bH H"80, HD4 8@>FJ:\H">H", 8@H@DZ, b&:b`HFb BD,*FH"&4H,:b<4
=3%C, EC?= 4 =4*,D:">*F8@(@ F@&,H" B@ *4FH">P4@>>@<J 2@>*4D@&">4` (#7CE). Q"FH\
=3%C &ZB@:>b,H LJ>8P44 >"P4@>":\>@(@ 8@F<4R,F8@(@ "(,>HFH&", 8@H@D@, b&:b,HFb
>"P4@>":\>Z< 8@@D*4>"P4@>>Z< P,>HD@< 8@F<4R,F8@6 *,bH,:\>@FH4 4 8@>8D,H>@6 2"*"R,6
8@H@D@(@ b&:b,HFb FH4<J:4D@&">4, BD@<ZT:,>>@6 *,bH,:\>@FH4. ?> >,B@FD,*FH&,>>@
DJ8@&@*4H @FJV,FH&:,>4,< >"P4@>":\>ZN 4 <>@(@FH@D@>>4N 8@F<4R,F84N BD@,8H@& 4
H,N>4R,F84N BD@(D"<<. =3%C @FJV,FH&:b,H H"80, 8@>HD@:\ 2" JR"FH4,< FHD">Z &
,&D@B,6F84N 8@F<4R,F84N BD@(D"<<"N. EC?= @H&,R",H 2" D,":42"P4` >"P4@>":\>@6
BD@(D"<<Z 8@F<4R,F84N 4FF:,*@&">46 & H"84N @$:"FHbN, 8"8 "FHD@L4248", "FHD@>@<4b 4
>"$:`*,>4, 1,<:4. EC?= @FJV,FH&:b,H H"80, 8@@D*4>"P4` >"P4@>":\>ZN <,D@BD4bH46,
F&b2">>ZN F 8@F<4R,F84<4 4FF:,*@&">4b<4, &8:`R"b 4FF:,*@&">4b & @$:"FH4 *4FH">P4@>>@(@
2@>*4D@&">4b 4 <48D@(D"&4H@:@(44. #7CE b&:b,HFb 8@@D*4>"H@D@< 4 4>4P4"H@D@<
BD4<,>,>4b *">>ZN >"$:`*,>4b 1,<:4 *:b D,T,>4b BD48:"*>ZN 2"*"R. %@BD@F"<4
F@HDJ*>4R,FH&" BD@<ZT:,>>ZN BD,*BD4bH46, &8:`R"b 4FF:,*@&"H,:\F84, 4>FH4HJHZ, &
@$:"FH4 8@F<4R,F8@6 *,bH,:\>@FH4 2">4<",HFb =4*,D:">*F8"b BD@<ZT:,>>@-8@F<4R,F8"b
@D(">42"P4b (=3E?). 3FF:,*@&">4b<4 & @$:"FH4 "^D@>"&H484 4 8@F<4R,F8@6 H,N>@:@(44
2">4<",HFb ="P4@>":\>"b "^D@8@F<4R,F8"b :"$@D"H@D4b (=9C) =4*,D:">*@&. ?F>@&>Z<
BD,*BD4bH4,< 8@F<4R,F8@6 @HD"F:4 FHD">Z b&:b,HFb 8@<B">4b "K@88,D FB,6F". 7D@<, H@(@,
"8H4&>@, JR"FH4, & 8@F<4R,F8@6 *,bH,:\>@FH4 BD4>4<",H Db* BD,*BD4bH46, 4FB@:\2J`V4N
B,D,*@&Z, H,N>@:@(44.

D. ="P4@>":\>"b="P4@>":\>"b *,bH,:\>@FH\*,bH,:\>@FH\

6. ):b H@(@ RH@$Z BD@<ZT:,>>@FH\ 4 8@::,8H4&Z B@:\2@&"H,:,6 <@(:4 & <"8F4<":\>@
&@2<@0>@6 FH,B,>4 F@(:"F@&Z&"H\ F&@` *,bH,:\>@FH\ F BD@(D"<<"<4 +7!, BD,*BD4bH4b 4
4>FH4HJHZ &=4*,D:">*"N @FJV,FH&:b`H D"2:4R>Z, &FB@<@("H,:\>Z, <,D@BD4bH4b >" JD@&>,
FHD">Z. =3%C & D"<8"N F&@,6 BD@(D"<<Z D"2&4H4b 8@F<4R,F8@6 H,N>@:@(44 (NRT)
FH4<J:4DJ,H BD@&,*,>4, BD@<ZT:,>>@-H,N>@:@(4R,F84N 4FF:,*@&">46, F H,< RH@$Z
8@<B">44 D"FB@:"(":4 >"*,0>@6 H,N>4R,F8@6 @F>@&@6 BD4 D,":42"P44 <,0*J>"D@*>ZN
8@F<4R,F84N BD@(D"<<. EC?= BD,*JF<"HD4&",H &Z*,:,>4, FD,*FH& >" >"JR>Z, 4FF:,*@&">4b
4 >" F@2*">4, >"JR>ZN BD4$@D@& 4 "BB"D"HJDZ >"$:`*,>4b 1,<:4. ?FJV,FH&:b`HFb H"80,
FB,P4":\>Z, BD@(D"<<Z *:b B@:\2@&"H,:,6, >"BD"&:,>>Z, >" FH4<J:4D@&">4, BD4<,>,>4b
*">>ZN >"$:`*,>4b 1,<:4. 7D@<, H@(@, =4*,D:">*Z F@HDJ*>4R"`H F *DJ(4<4 FHD">"<4 &
D"<8"N <>@(@FH@D@>>4N BD@,8H@&, >,8@H@DZ, 42 8@H@DZN $J*JH @B4F">Z >40,, & H@<
R4F:, 8"F"`V4,Fb FBJH>48@& ANS, IRAS (37-"FHD@>@<4R,F846 FBJH>48) 4 SAX
(D,>H(,>@&F846 "FHD@>@<4R,F846 FBJH>48), " H"80, BD4$@D@& SCIAMACHY (F8">4DJ`V46
"$F@D$P4@>>Z6 FB,8HD@<,HD F L@D<4D@&">4,< 42@$D"0,>4b *:b F@FH"&:,>4b "H<@FL,D>ZN
8"DH) 4 OMI (BD4$@D >"$:`*,>4b 2" @2@>@<).

1. AD@(D"<<"AD@(D"<<" D"2&4H4bD"2&4H4b 8@F<4R,F8@68@F<4R,F8@6 H,N>@:@(44H,N>@:@(44 =4*,D:">*F8@(@=4*,D:">*F8@(@ "(,>HFH&""(,>HFH&"
B@B@ "^D@8@F<4R,F84<"^D@8@F<4R,F84< BD@(D"<<"<BD@(D"<<"<
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7. =3%C @FJV,FH&:b,H AD@(D"<<J D"2&4H4b 8@F<4R,F8@6 H,N>@:@(44, >"BD"&:,>>J` >"
F@*,6FH&4, D"2D"$@H8, 8@F<4R,F8@6 H,N>484 >" BD,*BD4bH4bN FHD">Z. ?F>@&>@, &>4<">4,
BD4 BD@&,*,>44 4FF:,*@&">46 & D"<8"N ^H@6 BD@(D"<<Z J*,:b,HFb BD4@D4H,H>Z< *:b
=4*,D:">*@& @$:"FHb<, F&b2">>Z< F 8@>FHDJ4D@&">4,<, F@2*">4,< B">,:,6 F@:>,R>ZN
$"H"D,6 4 B@:,2>@6 >"(DJ284, *4FH">P4@>>Z< 2@>*4D@&">4,<, D@$@H@H,N>48@6, @$D"$@H8@6
*">>ZN 4 *&4("H,:\>Z<4 JFH">@&8"<4. +0,(@*>@ @FJV,FH&:b,HFb $@:,, FH" FB,P4":\>ZN
H,N>@:@(4R,F84N BD@,8H@&, F&b2">>ZN F F@2*">4,< B">,:,6 F@:>,R>ZN $"H"D,6 4
8@>FHDJ8P46, 8@<B@>,>H@& *:b B,DR"H@R>ZN 8"<,D, BD4$@D@&, D"$@R4N FH">P46 4 FD,*FH& *:b
*4FH">P4@>>@(@ 2@>*4D@&">4b, "&H@<"H424D@&">>ZN D"$@R4N <,FH ^84B"0", R,:@&,8@-
<"T4>>ZN 4>H,DL,6F@& 4 >@&ZN &4*@& D"8,H>@(@ H@B:4&". % D"<8"N NRT $Z:4 F@2*">Z
>,F8@:\8@ <"8,H@& 4 P,>>ZN BD@*J8H@&, 8@H@DZ, $Z:4 BD@*,<@>FHD4D@&">Z H"84<
"(,>HFH&"<, 8"8 +7!, =!E!, 7=+E 4 )9C, 4 H"84< <,0*J>"D@*>Z< 8@<B">4b<, 8"8 MMS,
DASA, "!:,>4"", "!^D@FB"F\b:\", "G,N>@FB"P4@", TRW 4 "#@4>(".

2. AD@(D"<<ZAD@(D"<<Z 8@F<4R,F84N8@F<4R,F84N 4FF:,*@&">464FF:,*@&">46

8. A@* ^(4*@6 EC?= @FJV,FH&:b:"F\ 4 @FJV,FH&:b,HFb D"2D"$@H8" >"JR>@6 8@F<4R,F8@6
"BB"D"HJDZ *:b "FHD@>@<4R,F84N ("<<", D,>H(,>@&F84N,4>LD"8D"F>ZN 4 FJ$<4::4<,HD@&ZN
4FF:,*@&">46 F@ FBJH>48@& ANS 4 IRAS, " H"80, *:b Db*" BD@,8H@& =!E! 4 +7!, &8:`R"b
S;; (FBJH>48 *:b 42JR,>4b <"8F4<J<" F@:>,R>@6 "8H4&>@FH4), GRO (("<<"-@$F,D&"H@D4b),
ESRO-IV, TD-1, COS-B, ISEE-B (;,0*J>"D@*>Z6 8@F<4R,F846 "BB"D"H "]8FB:@D,D" *:b
4FF:,*@&">4b F@:>,R>@-2,<>ZN F&b2,6), "Exosat" (,&D@B,6F8"b FBJH>48@&"b D,>H(,>@&F8"b
@$F,D&"H@D4b), "Ulysses", ISO (8@F<4R,F8"b @$F,D&"H@D4b *:b 4FF:,*@&">46 & 37-@$:"FH4
FB,8HD"), SAX (D,>H(,>@-"FHD@>@<4R,F846 FBJH>48), XMM ( FBJH>48 *:b D,>H(,>@&F84N
4FF:,*@&">46 F <>@(@^:,<,>H>Z<4 2,D8":"<4), D,>H(,>@&F8"b @$F,D&"H@D4b Q">*DZ 4 FIRST
(8@F<4R,F846 H,:,F8@B *:b >"$:`*,>46 & *":\>,6 37-@$:"FH4 FB,8HD"). EC?= L4>">F4DJ,H
H"80, BD@&,*,>4, ^8FB,D4<,>H@& & @$:"FH4 <48D@(D"&4H@:@(44 4 >"$:`*,>4b 1,<:4.

3. ="P4@>":\>Z,="P4@>":\>Z, BD@,8HZBD@,8HZ && @$:"FH4@$:"FH4 *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

9. % *,bH,:\>@FH4 B@ *4FH">P4@>>@<J 2@>*4D@&">4` "8H4&>@ JR"FH&J`H <>@(4,
@D(">42"P44, 4>FH4HJHZ 4 BD,*BD4bH4b =4*,D:">*@&. #@:\T4>FH&@ BD@,8H@& & @$:"FH4
*4FH">P4@>>@(@ 2@>*4D@&">4b 8@@D*4>4DJ,H #7CE, BD4 ^H@< 4>L@D<"P4` @ &F,N &"0>ZN
BD@,8H"N <@0>@ >"6H4 >" Web-F"6H, NEONET.

4. E@&<,FH>Z,E@&<,FH>Z, BD@,8HZBD@,8HZ

10. % "&(JFH, 1974(@*" >" B@:bD>J` @D$4HJ $Z: &Z&,*,> FH"$4:424DJ,<Z6 B@ HD,< @Fb<
>4*,D:">*F846 "FHD@>@<4R,F846 FBJH>48 (ANS) <"FF@6 129 8(, >" 8@H@D@< $Z: JFH">@&:,>
@*4> BD4$@D *:b 4FF:,*@&">46 & J:\HD"L4@:,H@&@6 (IK) @$:"FH4 FB,8HD" 4 HD4 BD4$@D"
(@*4> 42 E@,*4>,>>ZN SH"H@& !<,D484) *:b D,>H(,>@&F84N 4FF:,*@&">46. EBJH>48
B@:>@FH\` &ZB@:>4: B@FH"&:,>>Z, 2"*"R4 B@ 42JR,>4` <@:@*ZN (@DbR4N 2&,2* 4
8@F<4R,F84N 4FH@R>48@& <b(8@(@ 4 0,FH8@(@ D,>H(,>@&F8@(@ 42:JR,>4b. % 4`>, 1977(@*"
ANS &@2&D"H4:Fb & "H<@FL,DJ 1,<:4. A@:,H FBJH>48" ANS "8H4&424D@&": JR"FH4,
BD@<ZT:,>>@FH4 =4*,D:">*@& & 8@F<4R,F84N BD@,8H"N 4 FB@F@$FH&@&": B@**,D0">4`
&ZF@8@(@ "&H@D4H,H" JR,>ZN FHD">Z & @$:"FH4 "FHD@>@<44.

11. % D"<8"N F@&<,FH>@(@ BD@,8H" =4*,D:">*@&, E@,*4>,>>ZN SH"H@& !<,D484 4
E@,*4>,>>@(@ 7@D@:,&FH&" $Z: F@2*"> 37-"FHD@>@<4R,F846 FBJH>48 IRAS. =4*,D:">*Z
("K@88,D", "K4:4BF" 4 "E4(>":", " H"80, EC?= 4 =9C B@* DJ8@&@*FH&@< =3%C) @H&,R":4 2"
8@F<4R,F846 "BB"D"H, @$VJ` 8@>FHDJ8P4`, 8@<B@>@&8J 4 4FBZH">4, 4 2" 4>LD"8D"F>Z6
42<,D4H,:\>Z6 BD4$@D. E@,*4>,>>Z, SH"HZ @H&,R":4 2" 4>LD"8D"F>Z6 H,:,F8@B F
@N:"0*,>4,< F&,DNH,8JR4< (,:4,<, @8@>R"H,:\>J` @$D"$@H8J *">>ZN 4 @FJV,FH&:,>4,
2"BJF8", " E@,*4>,>>@, 7@D@:,&FH&@ @H&,R":@ 2" ^8FB:J"H"P4` FBJH>48" 4 BD,*&"D4H,:\>J`
@$D"$@H8J *">>ZN. EBJH>48 <"FF@6 1 0808( $Z: &Z&,*,> >" B@:bD>J` @D$4HJ &ZF@H@6
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900 8< & b>&"D, 1983(@*" 4 JFB,T>@ LJ>8P4@>4D@&": *@ >@b$Db 1983(@*", 8@(*" 4FH@V4:Fb
(,:4,&Z6 N:"*"(,>H. EBJH>48 IRAS B@:>@FH\` &ZB@:>4: F&@` 2"*"RJ B@ FB:@T>@6 FX,<8,
2&,2*>@(@ >,$" & *4"B"2@>, &@:> *:4>@6 8 120<8<. 7@::,8H4&Z JR,>ZN & =4*,D:">*"N,
E@,*4>,>>@< 7@D@:,&FH&, 4 E@,*4>,>>ZN SH"H"N *@ F4N B@D ">":424DJ`H D,2J:\H"HZ
>"$:`*,>46. C,>H(,>@-"FHD@>@<4R,F846 FBJH>48 SAX $Z: F@2*"> & D"<8"N F@&<,FH>@6
BD@(D"<<Z 3H":44 4 =4*,D:">*@&. ':"&>Z< B@*Db*R48@< &ZFHJB":" 8@<B">4b "!:,>4b
FB"P4@", " 8@<B">4b "K@88,D FB,6F", @B4D"bF\ >" BDb<@, L4>">F4D@&">4, F@ FH@D@>Z =3%C,
@H&,R":" 2" F@2*">4, F4FH,<Z @D4,>H"P44 4 8@>HD@:b @D$4HZ (AOCS). 7@<B">4b "K@88,D"
B@ @H*,:\>@<J 8@>HD"8HJ F@2*":" B">,:\ F@:>,R>ZN $"H"D,6. ="JR>Z, BD4$@DZ $Z:4
BD,*@FH"&:,>Z 4H":\b>F84<4 >"JR>@-4FF:,*@&"H,:\F84<4 4>FH4HJH"<4, EC?= 4 +7!.
EBJH>48 SAX $Z: 2"BJV,> & 8@F<@F F <ZF" 7">"&,D": D"8,H@6->@F4H,:,< "!H:"F-O,>H"&D"
30 "BD,:b 1996(@*". !BB"D"HJD" FBJH>48" &,*,H >"$:`*,>4, 2" 8@F<4R,F84<4
D,>H(,>@&F84<4 4FH@R>48"<4 & T4D@8@6 ^>,D(,H4R,F8@6 2@>, 0,1-3008^& & P,:bN
F4FH,<"H4R,F8@(@, 8@<B:,8F>@(@ 4 &F,@$X,<:`V,(@ 4FF:,*@&">4b (":"8H4R,F84N 4
&>,(":"8H4R,F84N 4FH@R>48@&. E B@<@V\` F@2*">>ZN & =4*,D:">*"N 8"<,D F T4D@84<
B@:,< @$2@D" J*":@F\ &,F\<" H@R>@ @BD,*,:4H\ <,FH@B@:@0,>4, &FB:,F8@& ("<<"-42:JR,>4b.

5. AD4$@DZAD4$@DZ

12. ?*>4< 42 >"4$@:,, F@&,DT,>>ZN 4 &ZF@8@H@R>ZN FB,8HD@<,HD@& b&:b,HFb
F8">4DJ`V46 "$F@D$P4@>>Z6 FB,8HD@<,HD F L@D<4D@&">4,< 42@$D"0,>4b *:b F@FH"&:,>4b
"H<@FL,D>ZN 8"DH (SCIAMACHY). ?> F@2*"> & D"<8"N HD,NFH@D@>>,(@ BD@,8H", 8@H@DZ6
&@2(:"&:b`H =3%C 4 )C9 F@ FH@D@>Z ',D<">44, BD4 JR"FH44 #,:\(44 & D"2D"$@H8, @*>@6 42
B@*F4FH,<. EB,8HD@<,HD SCIAMACHY $J*,H JFH">@&:,> >" B@:bD>@6 B:"HL@D<, ENVISAT-1,
2"BJF8 8@H@D@6 B:">4DJ,HFb @FJV,FH&4H\ & 2000(@*J. EB,8HD@<,HD SCIAMACHY $J*,H >"
B@FH@b>>@6 @F>@&, 42<,DbH\ F@*,D0">4, >,2>"R4H,:\>ZN ("2@&ZN BD4<,F,6 & HD@B@FL,D, 4
FHD"H@FL,D,, F H,< RH@$Z B@>bH\ BD@4FN@*bV4, & "H<@FL,D, F:@0>Z, L424R,F84, 4
N4<4R,F84, BD@P,FFZ, F&b2">>Z, F B"D>48@&Z< ^LL,8H@< 4 4FH@V,>4,< @2@>@&@(@ F:@b.
E B@<@V\` F@2*"&",<@(@ =4*,D:">*"<4 BD4$@D" >"$:`*,>4b 2" @2@>@< (OMI) $J*JH
4FF:,*@&"H\Fb N4<4R,F84, BD@P,FFZ & &,DN>4N 4 >40>4N F:@bN "H<@FL,DZ, 8@H@DZ, 4<,`H
&"0>@, 2>"R,>4, *:b @BD,*,:,>4b B@8"2"H,:,6 (:@$":\>@(@ B@H,B:,>4b 4 *:b<@*,:4D@&">4b
8:4<"H". AD4$@D OMI b&:b,HFb @*>4< 42 R,HZD,N BD4$@D@&, 8@H@DZ, $J*JH JFH">@&:,>Z >"
$@DHJ F@2*"&",<@(@ =!E! 8@F<4R,F8@(@ "BB"D"H" *:b >"$:`*,>4b 1,<:4 4 4FF:,*@&">4b
N4<4R,F84N BD@P,FF@& & "H<@FL,D, (EOS CHEM). ]H@H FB,8HD@<,HD F L@D<4D@&">4,<
42@$D"0,>46 >" @F>@&, BD4$@D" F 2"Db*@&@6 F&b2\` (A1E) BD,*>"2>"R,> *:b >"$:`*,>4b 4
42<,D,>4b @2@>" 4 F@BJHFH&J`V4N ("2@&ZN BD4<,F,6 & J:\HD"L4@:,H@&@6, @BH4R,F8@6 4
$:40>,6 4>LD"8D"F>@6 @$:"FHbN FB,8HD". E@2*">4,< ^H@(@ BD4$@D" 2">4<"`HFb 8@<B">44
"K@88,D FB,6F" 4 TPD BD4 JR"FH44 L4>F84N 8@<B">46. % D"<8"N B@:,H" 8@F<4R,F8@(@
"BB"D"H" CHEM (2"BJF8 8@H@D@(@ 2"B:">4D@&"> >" 2003(@*) $J*JH BD@42&@*4H\Fb 42<,D,>4b
@2@>", <@>@8F4*" N:@D4>", (4*D@8F4:-D"*48":" 4 &@*b>@(@ B"D".

6. ;":@D"2<,D>Z6;":@D"2<,D>Z6 FBJH>48FBJH>48

13. % 2000(@*J $J*,H 2"BJV,> <":@D"2<,D>Z6 FBJH>48 SLOSHSAT *:b BD@&,*,>4b
^8FB,D4<,>H@& 4 BD@&,D@R>ZN 4FBZH">46 F 04*8@FHb<4 >" @D$4H, (SLOSHSAT-FLEVO).]H"
BD@(D"<<" @FJV,FH&:b,HFb >" @F>@&, 8@@D*4>"P44 <,0*J +7! 4 =3%C. ?F>@&>Z<
B@*Db*R48@< b&:b,HFb ="P4@>":\>"b "^D@8@F<4R,F8"b :"$@D"H@D4b (=9C)=4*,D:">*@& BD4
JR"FH44 8@<B">46 "K@88,D FB,6F", "%,DN"DH" 4 "=\`H,8" (#,:\(4b), "C"L"^:" (32D"4:\) 4
=!E!. ]H@H "&H@>@<>Z6 FBJH>48 <"FF@6 115 8( $J*,H &Z&,*,> >" @D$4HJ F B@<@V\` ;G77
"M4RN"68,D-E" & P,:bN 42JR,>4b *4>"<484 04*8@FH,6 4 ("2@& & JF:@&4bN <":@6 (D"&4H"P44.
]8FB,D4<,>HZ & D"<8"N ^H@(@ B@:,H" $J*JH @F>@&">Z BD,0*, &F,(@ >" &@2$J0*,>4404*8@FH4
& R"FH4R>@ 2"B@:>,>>@< D,2,D&J"D,. ?F>@&>"b P,:\ B@:,H" F@FH@4H & B@:JR,>44
^8FB,D4<,>H":\>ZN *">>ZN & P,:bN BD@&,D84 FJV,FH&J`V4N (4*D@"^D@*4>"<4R,F84N
<@*,:,6.
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++. IR"FH4,IR"FH4, =4*,D:">*@&=4*,D:">*@& && BD@(D"<<"NBD@(D"<<"N +&D@B,6F8@(@+&D@B,6F8@(@ 8@F<4R,F8@(@8@F<4R,F8@(@ "(,>HFH&""(,>HFH&"

14. AD@(D"<<Z +7! <@(JH $ZH\ @H>,F,>Z 8 *&J< (DJBB"<: @$b2"H,:\>Z, 4
L"8J:\H"H4&>Z,. AD@(D"<<Z, @FJV,FH&:b,<Z, & D"<8"N @$V,(@ $`*0,H" 4 >"JR>@6
BD@(D"<<Z, b&:b`HFb @$b2"H,:\>Z<4. a&:bbF\ B@:>@BD"&>Z< R:,>@< +7!, =4*,D:">*Z
&>@FbH &2>@FZ >" @FJV,FH&:,>4, @$b2"H,:\>ZN BD@(D"<<, D"2<,D 8@H@DZN 4FR4F:b,HFb >"
@F>@&, &":@&@(@ >"P4@>":\>@(@ BD@*J8H" 4 & >"FH@bV,, &D,<b F@FH"&:b,H 4,7 BD@P,>H"
$`*0,H" +7!. 7 L"8J:\H"H4&>Z< BD@(D"<<"< @H>@FbHFb BD@(D"<<Z & H"84N @$:"FHbN, 8"8
>"$:`*,>4, 1,<:4, F&b2\, 8@F<4R,F84, HD">FB@DH>Z, F4FH,<Z 4 B4:@H4DJ,<Z, 8@F<4R,F84,
B@:,HZ. =4*,D:">*Z &>@FbH D"2>@@$D"2>Z6 &8:"* & ^H4 BD@,8HZ, &Z*,:bb >" >4N FD,*FH&"
& FD,*>,< & D"2<,D, 3 BD@P,>H@& $`*0,H" +7!.

1. ?$b2"H,:\>Z,?$b2"H,:\>Z, BD@(D"<<ZBD@(D"<<Z

15. AD,*JF<@HD,>>Z, & @$V,< $`*0,H, BD@(D"<<Z @N&"HZ&"`H H"84, @F>@&>Z,
>"BD"&:,>4b *,bH,:\>@FH4 +7!, 8"8 F4FH,<>Z, 4FF:,*@&">4b *:b $J*JV4N BD@,8H@&,
BD@(D"<<" H,N>4R,F84N 4FF:,*@&">46, F@&<,FH>@, 4>&,FH4D@&">4, H,N>4R,F84N D"2D"$@H@8,
D"2&4H4, 4>L@D<"P4@>>ZN F4FH,< 4 @D(">42"P4b BD@(D"<< B@*(@H@&84 8"*D@&. % D"<8"N
BD@(D"<<Z H,N>4R,F84N 4FF:,*@&">46 BD,*BD4bH4b & =4*,D:">*"N @FJV,FH&4:4 >,F8@:\8@
&"0>ZN 4FF:,*@&">46 & @$:"FH4 D@$@H@H,N>484, 4>L@D<"H484, F4:@&ZN JFH">@&@8 4 H.*.
3>FH4HJHZ 4 BD,*BD4bH4b FHD">Z "8H4&>@ JR"FH&J`H H"80, & D"2:4R>ZN >"JR>ZN BD@(D"<<"N
+7!. ?FJV,FH&:b,<Z, & >"FH@bV,, &D,<b BD@(D"<<Z 42:@0,>Z & *@:(@FD@R>@< B:">,
*,bH,:\>@FH4, >"2&">>@< "'@D42@>H-2000". ;,FH>Z, JR,>Z, 4(D"`H &"0>J` D@:\ &
D,":42"P44 BD@,8H@&M;;4FIRSG, " @H,R,FH&,>>Z, BD,*BD4bH4b B@FH"&:b`H D"2>@@$D"2>@,
@$@DJ*@&">4, *:b D"2:4R>ZN FBJH>48@&, >"BD4<,D >"JR>Z, BD4$@DZ *:b GD 4 IS?, F4FH,<Z
H,D<@D,(J:4D@&">4b *:b "Gi@tt@", B">,:4 F@:>,R>ZN $"H"D,6 *:b "=ipparcos", F4FH,<J
@D4,>H"P44 *:b IS? 4 >"2,<>@, BD@&,D@R>@, @$@DJ*@&">4, *:b M;;, "Integral" 4 "Rosetta".

2. K"8J:\H"H4&>Z,K"8J:\H"H4&>Z, BD@(D"<<ZBD@(D"<<Z

16. ="R4>"b F 70-N (@*@& =4*,D:">*Z & D"<8"N F4FH,<Z ";,t,@s"t" JR"FH&J`H & D"2:4R>ZN
BD@(D"<<"N +7!, F&b2">>ZN F >"$:`*,>4,< 1,<:4. % 90-N (@*"N $Z:4 2"BJV,>Z H"84,
F:@0>Z, 8@F<4R,F84, "BB"D"HZ, 8"8 +RS-1 4 +RS-2 (& 1991(@*J 4 & 1995(@*J,
F@@H&,HFH&,>>@), 8@H@DZ, BD,*T,FH&@&":4 B@b&:,>4` >@&@(@ B@8@:,>4b H"84N ,V, $@:,,
F@&D,<,>>ZN FBJH>48@&, 8"8 "Envisat", "MetoD" 4 "Meteosat" &H@D@(@ B@8@:,>4b. %
*,bH,:\>@FH4 B@ F@2*">4` F4FH,<Z H,D<@D,(J:4D@&">4b, " H"80, B@ F$@D8, 4 BD@&,D8,
<@*J:b B@:,2>@6 >"(DJ284 +RSJR"FH&@&":" 8@<B">4b "K@88,D FB,6F" 4 *DJ(4, >"P4@>":\>Z,
BD,*BD4bH4b. % 8"R,FH&, B@:,2>@6 >"(DJ284 >" FBJH>48, +RS-2 $Z:@ JFH">@&:,>@ >@&@,
@$@DJ*@&">4, *:b (:@$":\>@(@ <@>4H@D4>(" @2@>" (G?;+), & F@2*">44 8@H@D@(@ BD4>b:4
JR"FH4, >4*,D:">*F84, 4>FH4HJHZ (3>FH4HJH BD48:"*>@6 L42484 (GA)) ?D(">42"P44 B@
BD48:"*>Z< >"JR>Z< 4FF:,*@&">4b< (G=?) 4 *D.). ?H,R,FH&,>>Z, BD,*BD4bH4b ("K@88,D
FB,6F", GA) 4 B@*Db*R484) D"2D"$@H":4 4 F@2*":4 Db* &"0>ZN 8@<B@>,>H@& B@:bD>@6
B:"HL@D<Z, FH"&T,6 @F>@&@6 *:b FBJH>48" "+nvisat-1". QH@ 8"F",HFb FBJH>48" "Envisat-1",H@
=4*,D:">*Z JR"FH&J`H & F@2*">44 H"84N D"2>@@$D"2>ZN BD4$@D@&, 8"8 SCIAMACHY, MIPAS
(4>H,DL,D@<,HD ;"68,:\F@>" *:b B"FF4&>@(@ 2@>*4D@&">4b "H<@FL,DZ) 4 MERIS
(FB,8HD@<,HD F L@D<4D@&">4,< 42@$D"0,>4b F@ FD,*>4< D"2D,T,>4,<). % 1968(@*J +7!
BD4FHJB4:@ 8 F@2*">4` H,:,8@<<J>48"P4@>>ZN FBJH>48@&, & R4F:, 8@H@DZN $Z:4 2"BJV,>Z
FBJH>48 ?GS (@D$4H":\>Z6 ^8FB,D4<,>H":\>Z6 FBJH>48) (1978(@*), R,HZD, FBJH>48" +ES4
*&" FBJH>48" ";"r,Fs" (1983-1988(@*Z), " H"80, 8DJB>@("$"D4H>Z6 FBJH>48 "?lympus"
(1989(@*). % 2000(@*J $J*,H @FJV,FH&:,> 2"BJF8 FBJH>48" "!rt,mis". +7! @FJV,FH&:b,H
D"2:4R>Z, H,N>4R,F84, BD@(D"<<Z *:b 4FF:,*@&">4b H,N>@:@(46,>,@$N@*4<ZN *:b $J*JV4N
B@:,H@&. =4*,D:">*Z &>@FbH &8:"* & $@:\T4>FH&@ ^H4N BD@(D"<<, & H@< R4F:, & BD@(D"<<Z
"!rt,mis" (1,5BD@P,>H") 4 !STE (3BD@P,>H"). A">,:4 F@:>,R>ZN $"H"D,6 B@RH4 *:b &F,N
FBJH>48@& F&b24 +7! B@FH"&:b,H 8@<B">4b "K@88,D FB,6F". GA) B@FH"&:b,H *"HR484
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F4FH,<Z @D4,>H"P44, " H"84, BD,*BD4bH4b, 8"8 "#D^*L@D*" 4 "E"H,::"6H F,D&4F4F", JR"FH&J`H
& F@2*">44 D"2:4R>ZN 8@<B@>,>H@&, *"HR48@& 4 @$@DJ*@&">4b *:b >"2,<>ZN 4FBZH">46.

17. % 1973(@*J +7! BD4FHJB4:@ 8 @FJV,FH&:,>4` BD@(D"<<Z "!D4">". ="R4>"b F
1979(@*" $Z:@ BD@42&,*,>@ @8@:@ 120 2"BJF8@&, BD4 ^H@< >" @D$4HJ $Z:@ &Z&,*,>@ @8@:@
200 FBJH>48@&. IR"FH4, & F@2*">44 B,D,N@*>ZN @HF,8@& <,0*J FHJB,>b<4, D"< 8D,B:,>4b
*&4("H,:,6 4 (@:@&>ZN @$H,8"H,:,6 *:b D"8,H "!D4">-1, 2, 34 4" BD4>4<":4 "K@88,D FB,6F"
4 <>@(4, >"P4@>":\>Z, B@*Db*R484 ("',>4JF 7:4>8,>$,D(", "EH@D8 "^D@FB,6F" 4
"A@:4<"D4>"). % 1997(@*J $Z: BD@42&,*,> B,D&Z6 JFB,T>Z6 2"BJF8 D"8,HZ "!D4">-5".
C"<J 8D,B:,>4b *&4("H,:b *:b "!D4">-5" F@2*",H "K@88,D FB,6F" F B"DH>,D"<4.
%@FB:"<,>4H,:4 4 HJD$@>"F@F>Z, FH"DH,DZ *:b (:"&>@(@ *&4("H,:b $Z:4 D"2D"$@H">Z 4
F@2*">Z F4:"<4 EA], !AA 4 :"$@D"H@D4,6 4<. BD4>P" ;@D4P" G=?. )@:b =4*,D:">*@& &
BD@(D"<<"N "!D4">" F@FH"&:b,H & FD,*>,< 2,3 BD@P,>H". 7D@<, H@(@,=4*,D:">*Z JR"FH&J`H
& @FJV,FH&:,>44 H"84N H,N>@:@(4R,F84N BD@,8H@&, 8"8 FESTIP (AD@(D"<<" 4FF:,*@&">46 F
P,:\` F@2*">4b $J*JV,6 ,&D@B,6F8@6 8@F<4R,F8@6 HD">FB@DH>@6 F4FH,<Z) 4 BD@(D"<<
*":\>,6T,(@ F@&,DT,>FH&@&">4b D"8,HZ "!D4">-5".

18. AD@(D"<<" "EB,6F:^$", @FJV,FH&:,>4, 8@H@D@6 >"R":@F\ & 1974(@*J, FH":" B,D&@6
BD@(D"<<@6 +7! & @$:"FH4 B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@&. ="R4>"b F 1983(@*" &
D"<8"N ^H@6 BD@(D"<<Z $Z:4 @FJV,FH&:,>Z 24 B@:,H", &@ <>@(4N 42 8@H@DZN JR"FH&@&":@
+7!. % 1985(@*J >" $@DHJ @D$4H":\>@6 :"$@D"H@D44 "EB,6F:^$" & D"<8"N ^8FB,*4P44 D1
>4*,D:">*F846 "FHD@>"&H *-D ?88,:F BD@&,: ^8FB,D4<,>HZ, BD,*:@0,>>Z, JR,>Z<4
=4*,D:">*@& 4 *DJ(4N FHD">. ):b ^H@6 @D$4H":\>@6 :"$@D"H@D44 >4*,D:">*F84,
BD,*BD4bH4b F@2*":4 T:`2@&J` 8"<,DJ 4 B,DR"H@R>J` 8"<,DJ "#4@D"8". % >"R":, 90-
N (@*@& *:b >,F8@:\84N BD@,8H@& B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@& $Z:@ D,T,>@
D"2D"$@H"H\ 4 F@2*"H\ H"84, F4FH,<Z, 8"8 ,&D@B,6F846 *4FH">P4@>>Z6 <">4BJ:bH@D (ERA)
4 B,DR"H@R>J` 8"<,DJ *:b <48D@(D"&4H@:@(4R,F84N 4FF:,*@&">46 (MSG).]H4 F4FH,<Z $J*JH
4FB@:\2@&"H\Fb >" >"R":\>@< ^H"B, F@2*">4b ;,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 (;7E).
% D,":42"P44 ^H4N BD@,8H@& "8H4&>@ JR"FH&J`H BD,*BD4bH4b =4*,D:">*@&. "K@88,D FB,6F"
b&:b,HFb (:"&>Z< B@*Db*R48@< B@ F@2*">4` <">4BJ:bH@D" ERA, 8@H@DZ6 $J*,H
4FB@:\2@&"H\Fb & D@FF46F8@< 8@<B@>,>H, ;7E *:b B,D,<,V,>4b 8DJB>ZN @$X,8H@&, " H"80,
*:b 4>FB,8H4D@&">4b 4 F<,>Z $:@8@&. 7@<B">4b "#D^*L@D*" F@2*",H @*4> 42 @F>@&>ZN
^:,<,>H@& MSG. A@F:, 7@>L,D,>P44 >" JD@&>, <4>4FHD@& & 1995(@*J >"R":@F\
@FJV,FH&:,>4, BD@(D"<<Z B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@& (AA7A). % D"<8"N ^H@6
BD@(D"<<Z >"4$@:,, &"0>Z<4 b&:b`HFb BD@,8HZ F@2*">4b @D$4H":\>@(@ 8@<B:,8F"
"7@:J<$" 4 "&H@<"H4R,F8@(@ <,0@D$4H":\>@(@ HD">FB@DH>@(@ "BB"D"H" (;G!), " H"80,
BD@(D"<< 4N 4FB@:\2@&">4b. 7D@<, H@(@, <@0>@ @H<,H4H\ H"84, <,>,, 8DJB>Z, BD@,8HZ,
8"8 BD@,8HZ F@2*">4b &>,T>4N B@:,2>ZN >"(DJ2@8 4 8@<B@>,>H@& "BB"D"H@& *:b FB"F,>4b
^84B"0" (CRV), *:b 8@H@DZN & =4*,D:">*"N $J*JH 42(@H@&:bH\Fb DJ:4 >"BD"&:,>4b. %8:"*
BD,*BD4bH46 4 4>FH4HJH@& =4*,D:">*@& & @D$4H":\>Z6 8@<B:,8F "7@:J<$" 2"8:`R",HFb &
D"2D"$@H8, 4 F@2*">44 F4FH,< B"<bH4 $@:\T@6 ,<8@FH4, BD@(D"<<>ZN <@*J:,6 4 8:"B">@&,
" *:b ;G! $J*JH F@2*">Z B">,:4 F@:>,R>ZN $"H"D,6, HD,>"0,DZ 4 D"2:4R>Z, 8@<B@>,>HZ.
QH@ 8"F",HFb BD@,8H@& 4FB@:\2@&">4b 8@F<4R,F8@6 H,N>484, H@ =4*,D:">*Z
BD,*@FH"&:b`H @$@DJ*@&">4,, BD4$@DZ 4 F4FH,<Z, &8:`R"b $:@84 H,D<@D,(J:4D@&">4b,
*:b @D(">42"P46-B@:\2@&"H,:,6 4 @8"2Z&"`H 4< D"2>@FH@D@>>`` B@**,D08J. =" $@DHJ
@D$4H":\>@(@ 8@<B:,8F" "EB,6F:^$", & N@*, 2"BJF8@& D"8,H 4 & D"<8"N B@:,H@& *DJ(4N
8@F<4R,F84N "BB"D"H@& BD@&@*4:4F\ D"2D"$@H">>Z, ,&D@B,6F84<4 JR,>Z<4 8@F<4R,F84,
^8FB,D4<,>H":\>Z, 4FF:,*@&">4b & @$:"FH4 $4@<,*4P4>Z 4 (4*D@"^D@*4>"<484 & JF:@&4bN
<48D@(D"&4H"P44. % >"FH@bV,, &D,<b >"4$@:,, &"0>Z<4 BD@(D"<<"<4 +7! b&:b`HFb
+&D@B,6F8"b BD@(D"<<" <48D@(D"&4H"P4@>>ZN 4FF:,*@&">46 (+;3C) 4 BD@(D"<<" F@2*">4b
<48D@(D"&4H"P4@>>ZN JFH">@&@8 *:b @D$4H":\>@(@ 8@<B:,8F" "7@:J<$" (MFC).
IR,>Z, - BD,*FH"&4H,:4 *,FbH8@& J>4&,DF4H,H@& 4 4>FH4HJH@& =4*,D:">*@& @FJV,FH&4:4
$@:,, 30 ^8FB,D4<,>H@& & @$:"FH4 $4@:@(44, >"J84 @ 042>4, L42484 4 (4*D@"^D@*4>"<484
>" $@DHJ "EB,6F:^$", " H"80, F 4FB@:\2@&">4,< &@2&D"V",<ZN <@*J:,6 4 D"8,H>ZN 2@>*@&.
AD@<ZT:,>>@FH\` =4*,D:">*@& $Z:4 F@2*">Z >,F8@:\8@ BD4$@D@& 4 J2:@&: D"2:4R>@(@
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H4B" B,DR"H@R>Z, 8"<,DZ, "BB"D"HZ *:b 42<,D,>4b 8D@&b>@(@ *"&:,>4b, "BB"D"HJD" *:b
$4@:@(4R,F84N ^8FB,D4<,>H@& (>"BD4<,D, <@*J:4 "8:,H84 & 8@F<@F," 4 "$4@B"8"), J2:Z
@$@DJ*@&">4b *:b (4*D@"^D@*4>"<4R,F84N 4FF:,*@&">46 4 *DJ(4, ^8FB,D4<,>H":\>Z,
JFH">@&84.

19. % 4>H,D,F"N @FJV,FH&:,>4b D"2:4R>ZN BD@(D"<< +7!, 8"F"`V4NFb F&b24, >"$:`*,>4b
1,<:4 4 D"8,H->@F4H,:,6, $Z:4 @BD,*,:,>Z F:,*J`V4, BD@(D"<<Z D"2&4H4b H,N>@:@(46:
AD@(D"<<" B,DFB,8H4&>ZN H,:,8@<<J>48"P4@>>ZN F4FH,< 4 H,N>@:@(46 (ASTP),
A@*(@H@&4H,:\>"b BD@(D"<<" >"$:`*,>4b 1,<:4 (EOPP), FESTIP4 AD@(D"<<" @$V,6
B@**,D084 D"2&4H4b H,N>@:@(44 (GSTP).=4*,D:">*Z & D"2:4R>@6 FH,B,>4 JR"FH&J`H &@ &F,N
^H4N BD@(D"<<"N. GSTP b&:b,HFb @$V,H,N>@:@(4R,F8@6 BD@(D"<<@6, 8@H@D"b @N&"HZ&",H
B@RH4 &F, BD@,8HZ +7!. AD,*BD4bH4b 4 4>FH4HJHZ =4*,D:">*@& (>"BD4<,D, "K@88,D FB,6F",
=9C, "#D^*L@D*", "EH@D8" 4 "?D4*04>") JR"FH&J`H & F@2*">44 $@:,, 20 H,N>@:@(4R,F84N
BD@*J8H@&, &8:`R"b H,D<@>@04 *:b B">,:,6 F@:>,R>ZN $"H"D,6, HD,>"0,DZ,<48D@F8@BZ *:b
<48D@(D"&4H@:@(4R,F84N 4FF:,*@&">46, $4@:@(4R,F84, JFH">@&84, $4@:@(4R,F84, L4:\HDZ,
*"HR484, H,N>4R,F84, <48D@F4FH,<Z 4 F4FH,<Z 042>,@$,FB,R,>4b ^84B"0".

F. 7@<<,DR,F84,7@<<,DR,F84, BD@,8HZBD@,8HZ

20. %<,0*J>"D@*>ZN 4 8@<<,DR,F84N BD@(D"<<"N 4FB@:\2J`HFb D"2>@@$D"2>Z, BD@*J8HZ,
8@H@DZ, $Z:4 F@2*">Z & D"<8"N H,N>@:@(4R,F84N BD@(D"<< +7! (ASTP, GSTP4 H.*.),
BD@,8H@& & @$:"FH4 F&b24, BD@(D"<< B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@& 4, 8@>,R>@,
BD@(D"<<, F&b2">>ZN F D"8,H@6 "!D4">". 7 R4F:J ^H4N BD@*J8H@& @H>@FbHFb B">,:4
F@:>,R>ZN $"H"D,6, D"2:4R>Z, 8@<B@>,>HZ, &8:`R"b *"HR484,8:"B">Z 4<@H@DZ 8@DD,8P44,
B,DR"H@R>Z, 8"<,DZ, BD4$@DZ *:b 42<,D,>4b 8D@&b>@(@ *"&:,>4b, 8@>FHDJ8P44 *:b D"8,HZ
"!D4">" 4 &@FB:"<,>4H,:4. % *">>Z6 8D"H846 @$2@D, ,FH,FH&,>>@,>,&@2<@0>@ &8:`R4H\ &F`
4>L@D<"P4`, @*>"8@ F:,*J,H @H<,H4H\ >,8@H@DZ, 8@<<,DR,F84, BD@,8HZ, F H,< RH@$Z
B@8"2"H\ &"0>@FH\ ^H@(@ 8@<<,DR,F8@(@ DZ>8" *:b =4*,D:">*@&. 7@<B">4b "K@88,D FB,6F"
@FJV,FH&4:" B@FH"&8J $@:,, 35 B">,:,6 F@:>,R>ZN $"H"D,6, BD4R,< >, H@:\8@ *:b +7! *:b
>"JR>ZN 4 8@<<J>48"P4@>>ZN FBJH>48@& 4 FBJH>48@& *4FH">P4@>>@(@ 2@>*4D@&">4b 4
*DJ(4N BD@,8H@& ("Eureca"4 ;G!), >@ 4 *:b H"84N 8@<<,DR,F84N FBJH>48@&, 8"8 "Telecom-2",
"Skynet", "Hispasat"4 "Hotbird", 4 *:b 8@F<4R,F8@6 @$F,D&"H@D44 Q">*DZ. % >"FH@bV,, &D,<b
F@2*",HFb ,V, $@:,, 20 B">,:,6 F@:>,R>ZN $"H"D,6. 7@<B">4b TPD BD@42&@*4H *"HR484
F4FH,<Z F@:>,R>@6 @D4,>H"P44 *:b 8@<<,DR,F84N FBJH>48@& F&b24, " 8@<B">4b "ID,>8@"
B@FH"&:b,H *"HR484 8DJHbV4N <@<,>H@& 4 *,<BL,DZ >JH"P44 *:b "<,D48">F84N 4 84H"6F84N
2"8"2R48@&. A@ 8@>HD"8HJ F 8@<B">4b<4 "!:,>4"" 4 "#@4>(" 8@<B">4b "#D^*L@D*" F@2*",H
8:"B">Z 4 F4FH,<Z H,D<@D,(J:4D@&">4b *:b @$4H",<ZN F4FH,<. 7D@<, H@(@, "#D^*L@D*"
b&:b,HFb <4D@&Z< :4*,D@< & @$:"FH4 BD@42&@*FH&" B,DR"H@R>ZN 8"<,D. A@ 8@>HD"8HJ F +7!
^H4 8"<,DZ $Z:4 D"2D"$@H">Z *:b <48D@(D"&4H"P4@>>@6 :"$@D"H@D44 E@,*4>,>>ZNSH"H@&
("EB,6F:^$") 4 *:b ;7E & H,F>@< F@HDJ*>4R,FH&, F =!E!. IR4HZ&"b JFB,N ^H@(@ BD@,8H",
=!E! D"2<,FH4:@ 8@<<,DR,F84, 2"8"2Z >" BD@42&@*FH&@ B,DR"H@R>ZN 8"<,D & P,:bN 4N
4FB@:\2@&">4b & @HF,8, 8"$4>Z ^84B"0" ;G77 "EB,6F T"HH:" (" H"80, >" $@DHJ "EB,6F:^$"
4 "EB,6FN"$") 4 >" @D$4H":\>@< 8@<B:,8F, ";4D". % >"FH@bV,, &D,<b "#D^*L@D*" B@
8@>HD"8HJ F 8@<B">4,6 "#@4>(" F@2*",H ^:,<,>HZ $@:\T@6 B,DR"H@R>@6 8"<,DZ *:b
$4@<,*4P4>F84N 4FF:,*@&">46 >" P,>HD4LJ(, ;7E. ]H@H BD@,8H @FJV,FH&:b,HFb >" @F>@&,
H,F>@(@ F@HDJ*>4R,FH&" <,0*J 8@<B">4,6 "#D^*L@D*", ="P4@>":\>Z< "(,>HFH&@< B@
@F&@,>4` 8@F<4R,F8@(@ BD@FHD">FH&" aB@>44, bB@>F8@6 BD@<ZT:,>>@FH\` 4 =!E!.
7@<B">4b TPD B@FH"&:b,H 42<,D4H,:4 8D@&b>@(@ *"&:,>4b *:b BD@,8H@& +7! B@
4FF:,*@&">4` R,:@&,R,F8@(@ @D(">42<", " H"80, *:b 7=+E (*:b 4FF:,*@&">46 >" $@DHJ
FH">P46 ";4D" 4 ;7E) 4 *:b =!E!. 7D@<, H@(@, TPD BD@42&@*4H H"84, BD4$@DZ *:b
&@,>>ZN P,:,6 (BD@&,D84 B4:@H@&). %F, ^H@ F&4*,H,:\FH&J,H @ 2>"R4H,:\>ZN <"FTH"$"N
DZ>8".
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G. A,D,*"R"A,D,*"R" H,N>@:@(44H,N>@:@(44

21. E@*,6FH&4, B,D,*"R, H,N>@:@(44 @8"2Z&"`H H"84, @D(">42"P44 4 BD,*BD4bH4b &
=4*,D:">*"N, 8"8 =3%C, =3E? 4 "K@88,D FB,6F". =3%C & H,F>@< F@HDJ*>4R,FH&, F
+&D@B,6F84< P,>HD@< 8@F<4R,F84N 4FF:,*@&">46 4 H,N>@:@(46 +7! @D(">42J,H <>@0,FH&@
F4<B@24J<@& B@ B,D,*"R, H,N>@:@(44 & H"84N @$:"FHbN, 8"8 4>L@D<"H48", <@*,:4D@&">4,,
^:,8HD@>48", <,N">4R,F84, F4FH,<Z 4 H.*. ="P4@>":\>Z, @D(">42"P44 "8H4&>@ JR"FH&J`H
H"80, & BD@(D"<<"N +7! B@ FH4<J:4D@&">4` $@:,, T4D@8@(@ BD4<,>,>4b 8@F<4R,F8@6
H,N>484. 3>L@D<"P4b @ F@2*">>ZN & =4*,D:">*"N <>@(@R4F:,>>ZN 8@F<4R,F84N F4FH,<"N
4 BD@*J8H"N,8@H@DZ, <@(JH 4FB@:\2@&"H\Fb & D"2:4R>ZN P,:bN, F@*,D04HFb & $D@T`D"N +7!,
&8:`R"b 4>L@D<"P4` @ HD,>"0,D"N, JFH">@&8, "+&D@F4<", 8@<B\`H,D>ZN BD@(D"<<"N,
F4FH,<"N 042>,@$,FB,R,>4b ^84B"0",B@*F4FH,<"N B"<bH4 $@:\T@6 ,<8@FH4, $4@:@(4R,F84N
&@2*JT>ZN L4:\HD"N 4 8@>FHDJ8P4bN. =3E? 42*":" $D@T`DJ, & 8@H@D@6 F@@$V",HFb @
B@$@R>ZN D,2J:\H"H"N BD4<,>,>4b H"84N 8@F<4R,F84N F4FH,< 4 ^:,<,>H@&, 8"8
&@FB:"<,>4H,:4, 8@<B@>,>HZ D"8,H>@(@ H@B:4&", ^:,<,>HZ *&4("H,:\>ZN JFH">@&@8,
HD,>"0,DZ, D"2:4R>Z, <,N">42<Z, ^:,8HD@>>@, @$@DJ*@&">4, 4 F4FH,<Z @$D"$@H84 *">>ZN.

22. QH@ 8"F",HFb *@B@:>4H,:\>@6 4>L@D<"P44 @ B@$@R>ZN &Z(@*"N 8@F<4R,F8@6
*,bH,:\>@FH4 & =4*,D:">*"N, H@, &@2<@0>@, F:,*J,H @H<,H4H\, RH@ & >"R":, 1999(@*" =3E?
BD@&,:" >,$@:\T@, 4FF:,*@&">4, F P,:\` @P,>4H\ <"FTH"$ 4 N"D"8H,D B@$@R>ZN &Z(@* &
=4*,D:">*"N. %@-B,D&ZN, "B@$@R>Z, D,2J:\H"HZ" $Z:4 @BD,*,:,>Z 8"8 "BD,*>"2>"R,>>Z,
*:b 8@F<@>"&H484 H,N>@:@(44, 8@H@DZ, 4FB@:\2J`HFb H"80, & *DJ(4N F,8H@D"N". %@-&H@DZN,
$Z:@ JFH">@&:,>@, RH@ B@$@R>Z, D,2J:\H"HZ BD@b&:b`HFb & R,HZD,N @$:"FHbN:
H,N>@:@(4R,F8@6, @D(">42"P4@>>@6, 8@<<,DR,F8@6 4 ^8@>@<4R,F8@6. % *">>@<
4>L@D<"P4@>>@< *@8J<,>H, >, D"FF<"HD4&"`HFb B@$@R>Z, &Z(@*Z D,":42"P44
<,0*J>"D@*>ZN BD@(D"<< (BD,0*, &F,(@ BD@(D"<< +7!), & 8@H@DZN JR"FH&J`H =4*,D:">*Z,
" F@@$V",HFb @ B@$@R>ZN D,2J:\H"H"N >"P4@>":\>ZN <,D@BD4bH46.

23. =40, BD,*FH"&:,>Z HD4 >"(:b*>ZN BD4<,D":

") D"FB@:@0,>>"b & ),:LH, L4D<" "]*&">FH :"6H&,6H 4>04>4D4>(" (ALE),
4FB@:\2Jb 8@F<4R,F84, H,N>@:@(44 ("L4$,DFB4>"), F@2*":" :,(846 "&H@<@$4:\>Z6 $"8 *:b
F040,>>@(@ ("2", 8@H@DZ6 &,F4H >" 70 BD@P,>H@& <,>\T,, R,< ">":@(4R>Z6 FH":\>@6 $"8;

b) 8@<B">4b "#4@8:,"D" >" @F>@&, H,N>@:@(44 $4@L4:\HD"P44 D"2D"$@H":" F4FH,<J
8@>*4P4@>4D@&">4b &@2*JN". ):b F@2*">4b &@2*JT>ZN L4:\HD@&, 4FB@:\2J,<ZN >"
8@F<4R,F84N "BB"D"H"N, BD4<,>b,HFb H,N>@:@(4b L4:\HD"P44 @D(">42<@&, @F>@&">>"b >"
<,H@*"N D"FB@2>"&">4b )=7, 8@H@D"b <@0,H 4FB@:\2@&"H\Fb H"80, *:b &@*@@R4FH>ZN
L4:\HD@& >" 1,<:,;

F) 8@<B">4b "E4(>": FB,T4": BD@*"8HF" (SSP) B@:JR4:" 8@>HD"8H >" F@2*">4,
BD@4(DZ&"H,:b 8@<B"8H-*4F8@& *:b BD@,8H" "7@:J<$". 7 ^H@<J BD@4(DZ&"H,:`
BD,*Xb&:b:4F\ &ZF@84, HD,$@&">4b, & H@< RH@ 8"F",HFb &4$D@FH@68@FH4 4 FB@F@$>@FH4
FH"$4:\>@ LJ>8P4@>4D@&"H\, @*>"8@ SSPF<@(:" F@2*"H\ *:b 8@F<4R,F8@6 FH">P44 0,FH846
*4F8, >,RJ&FH&4H,:\>Z6 8 J*"D"< 4 &4$D"P44. % 4H@(, @H BD@,8H" "7@:J<$" @H8"2":4F\,
@*>"8@, 4FB@:\2Jb >"8@B:,>>Z6 @BZH, SSP F@2*":" BD@4(DZ&"H,:\ CD-ROM *:b &@,>>@-
&@2*JT>ZN F4: 4 FH":" BD@42&@*4H\ ^H":@>>Z, BD@4(DZ&"H,:4 *:b @BD,*,:,>4b 8"R,FH&"
8@<B"8H-*4F8@&.

H. )@B@:>4H,:\>"b)@B@:>4H,:\>"b 4>L@D<"P4b4>L@D<"P4b

24. ="Web-F"6H, =3%C (www.nivr.nl)BD,*FH"&:,>" 4>L@D<"P4b B@RH4 @ &F,6 8@F<4R,F8@6
*,bH,:\>@FH4 =4*,D:">*@&. % "7@F<4R,F8@< 8"H":@(," B,D,R4F:,>Z B@RH4 &F, &"0>Z,
BD,*BD4bH4b 4 JRD,0*,>4b FHD">Z. )@FH"H@R>@ B@:>"b 4>L@D<"P4b @ 8@F<4R,F84N >"JR>ZN
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4FF:,*@&">4bN BD,*FH"&:,>" H"80, >" Web-F"6H, EC?= (www.sron.nl). A@*D@$>J`
4>L@D<"P4` @ *,bH,:\>@FH4 & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b <@0>@ >"6H4 >"Web-
F"6H, NEONET (www.neonet.nl),>" 8@H@D@< F@*,D04HFb H"80, 4>L@D<"P4b @ #7CE 4 =9C.

C,FBJ$:48"C,FBJ$:48" 7@D,b7@D,b

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

!!. %&,*,>4,%&,*,>4,

1. ?F>@&>"b P,:\ >"FH@bV,(@ ,0,(@*>@(@ *@8:"*" F@FH@4H & 8D"H8@< @B4F">44
8@F<4R,F8@6 *,bH,:\>@FH4 C,FBJ$:484 7@D,4 & 1999(@*J, & R"FH>@FH4, & @$:"FH4 8@F<4R,F8@6
>"J84 4 H,N>484, @F@$,>>@ & B:">, <,0*J>"D@*>@(@ F@HDJ*>4R,FH&". 7 @F>@&>Z< F@$ZH4b<
& @$:"FH4 8@F<@>"&H484 & 1999(@*J F:,*J,H @H>,FH4 2"BJF8 HD,N FBJH>48@& 4 JR"FH4, &
HD,H\,6 7@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4 4FB@:\2@&">4`
8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN (_=3EA+5E-III).

2. 7@D,6F8"b 8@F<4R,F8"b BD@(D"<<" @N&"HZ&",H H"84, @$:"FH4, 8"8 8@F<4R,F8"b F&b2\,
F@2*">4, FBJH>48@& 4 >"$:`*,>4, 1,<:4. 7 @F>@&>Z< >"BD"&:,>4b< 4FF:,*@&">46,
F&b2">>ZN F BD4<,>,>4,< 8@F<4R,F8@6 H,N>484, B@<4<@ 8@F<4R,F8@6 F&b24, @H>@FbHFb
FBJH>48@&@, *4FH">P4@>>@, 2@>*4D@&">4,, (,@(D"L4R,F84, 4>L@D<"P4@>>Z, F4FH,<Z ('3E)
4 ':@$":\>"b F4FH,<" @BD,*,:,>4b <,FH@B@:@0,>4b (GCS). % >"FH@bV,, &D,<b
4FF:,*@&"H,:\F8@6 *,bH,:\>@FH\` 2">4<"`HFb D"2:4R>Z, BD"&4H,:\FH&,>>Z, @D(">Z 4
JRD,0*,>4b, &8:`R"b >"JR>@-4FF:,*@&"H,:\F84, 4>FH4HJHZ 4 J>4&,DF4H,HZ, >" >"P4@>":\>@<
4 <,FH>@< JD@&>bN. =" >"P4@>":\>@< JD@&>, (:"&>Z<4 @D(">"<4 B@ 8@@D*4>"P44 4
@FJV,FH&:,>4` B@:4H484 & @$:"FH4 8@F<4R,F84N H,N>@:@(46 4 B@ L4>">F4D@&">4`
8@F<4R,F84N D"2D"$@H@8 4 4FF:,*@&">46 b&:b`HFb ;4>4FH,DFH&@ >"J84 4 H,N>484 4
;4>4FH,DFH&@ 4>L@D<"P44 4 F&b24. =" <,FH>@< JD@&>, @D(">Z &:"FH4, @B4D"bF\ >"
B@:JR",<J` F@ FBJH>48@& 4>L@D<"P4`, BD@&@*bH 4FF:,*@&">4b & 4>H,D,F"N D"2&4H4b
<,FH>ZN @$V4>, 8"F"`V4,Fb @8DJ0"`V,6 FD,*Z, &@*>ZN, :,F>ZN 4 DZ$>ZN D,FJDF@& 4
BD@<ZT:,>>ZN BD,*BD4bH46.

%%. AD@(D"<<"AD@(D"<<" B@B@ FBJH>48"<FBJH>48"<

3. =,*"&>,, &FHJB:,>4, FHD">Z & 8@F<4R,F8J` ^DJ >"R":@F\ F D"2D"$@H84 T4D@84N
B:">@& @F&@,>4b 8@F<@F". % 1999(@*J & 8@F<@F $Z:4 JFB,T>@ 2"BJV,>Z *&" FBJH>48", & H@<
R4F:, (,@FH"P4@>"D>Z6 FBJH>48 F&b24, 4 B:">4DJ,HFb @FJV,FH&4H\ 2"BJF8 ,V, @*>@(@
FBJH>48".

1. AD@(D"<<"AD@(D"<<" KITS!!T

4. 26<"b 1999(@*" $Z: @FJV,FH&:,> 2"BJF8 FBJH>48" KITS!T, 8@H@DZ6 $Z: &Z&,*,> >"
(,:4@F4>ND@>>J` @D$4HJ &ZF@H@6 720 8<. 1" F@2*">4, FBJH>48@& F,D44 KITS!T @H&,R",H
3FF:,*@&"H,:\F846 P,>HD FBJH>48@&ZN H,N>@:@(46 BD47@D,6F8@< 4>FH4HJH, B,DFB,8H4&>ZN
>"JR>ZN 4FF:,*@&">46 4 H,N>@:@(46 (7!3EG). 3FBZH"H,:\>@, @$@DJ*@&">4, *:b BD@&,*,>4b
4FBZH">46 KITS!T >" &@2*,6FH&4, &>,T>4N JF:@&46 $Z:@ BD,*@FH"&:,>@ 7@D,6F84<
4>FH4HJH@< "^D@8@F<4R,F84N 4FF:,*@&">46 (7!C3).

5. =" FBJH>48, KITSAT-3 JFH">@&:,>" <>@(@FB,8HD":\>"b 8"<,D" F A1E (BD4$@D F
2"Db*@&@6 F&b2\`), 8@H@D"b $Z:" F@2*">" & F@HDJ*>4R,FH&, F@ EH,::,>$@F84< J>4&,DF4H,H@<,
_0>"b !LD48", " H"80, >,F8@:\8@ >"JR>ZN BD4$@D@&: BD4$@D *:b 42<,D,>4b &@2*,6FH&4b
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42:JR,>4b >" <48D@^:,8HD@>>J` "BB"D"HJDJ, *,H,8H@D R"FH4P &ZF@84N ^>,D(46,<"(>4H@<,HD
4 ^:,8HD@>>Z6 H,<B,D"HJD>Z6 2@>*.

6. EBJH>48@&"b <"(4FHD":\>"b F4FH,<" KITSAT-3 $J*,H 4FB@:\2@&"H\Fb 8"8 *:b
D"2D"$@H84 ^8FB,D4<,>H":\>ZN FBJH>48@&, H"8 4 *:b @$JR,>4b 4 B@*(@H@&84 4>0,>,D@&, @
R,< $J*,H F8"2">@ >40,. ;>@(4, FHD">Z BD@b&:b`H B@&ZT,>>Z6 4>H,D,F 8 <":@D"2<,D>Z<
FBJH>48"< 4 *@FH4(:4 2>"R4H,:\>ZN JFB,N@& & H,N>@:@(44 4N F@2*">4b. ;":@D"2<,D>Z,
FBJH>484 b&:b`HFb &,F\<" ^LL,8H4&>Z<4 F H@R84 2D,>4b 8"B4H":@&:@0,>46 4 BD4@$D,H,>4b
@BZH" & @$:"FH4 D"2D"$@H84 H,N>@:@(46.

2. AD@(D"<<"AD@(D"<<" KOREASAT

7. EBJH>48 KOREASATb&:b,HFb B,D&Z< (,@FH"P4@>"D>Z< FBJH>48@< FHD">Z *:b P,:,6
F&b24 4 &,V">4b. AD@,8H 2"BJF8" ^H@6 F,D44 FBJH>48@& F&b24 >"BD"&:,> BD,0*, &F,(@ >" H@,
RH@$Z 2"D">,, B@*(@H@&4H\Fb 8 BD,*FH@bV,6 8@>8JD,>P44 & *,:, @F&@,>4b 8@F<@F" &
MMI &,8,, 4<,b & &4*J @8"2">4, F@&D,<,>>ZN H,:,8@<<J>48"P4@>>ZN JF:J( >"F,:,>4`,
&8:`R"bT4D@8@B@:@F>Z, 4 &ZF@8@F8@D@FH>Z, 8">":Z B,D,*"R4 *">>ZN, D,R,&ZN F@@$V,>46
4 42@$D"0,>46, F@2*">4, @F>@&Z *:b &ZN@*" FHD">Z >" (:@$":\>Z6 8@F<4R,F846 DZ>@8,
&8:`R,>4, _0>@6 7@D,4 & R4F:@ FHD">, @$:"*"`V4N B,D,*@&Z<4 H,N>@:@(4b<4, 4
^LL,8H4&>@, 4FB@:\2@&">4, FBJH>48@&@6 @D$4HZ.

8. 5 F,>Hb$Db 1999(@*" >" (,@F4>ND@>>J` @D$4HJ $Z: &Z&,*,> FBJH>48 KOREASAT-3.
?F>@&>"b P,:\ 2"BJF8" ^H@(@ FBJH>48" F@FH@4H & H@<, RH@$Z 2>"R4H,:\>@ B@&ZF4H\ FH,B,>\
H@R>@FH4 <,FH@@BD,*,:,>4b >" @F>@&, 4FB@:\2@&">4b H,N>@:@(46, @F&@,>>ZN BD4 F@2*">44
FBJH>48@& KOREASAT-14 2. AD,*B@:"(",HFb, RH@ JFH">@&:,>>"b >" FBJH>48, KOREASAT-3
"BB"D"HJD" B@2&@:4H B@&ZF4H\ 8"R,FH&@ D"2:4R>ZN BD,*@FH"&:b,<ZN JF:J(.

3. AD@(D"<<"AD@(D"<<" KOMPSAT

9. 7!C3 F@&<,FH>@ F "<,D48">F8@6 8@<B">4,6 TRW Inc.F@2*",H 8@D,6F846 <>@(@P,:,&@6
FBJH>48 KOMPSAT <"FF@6 500 8( F &ZF@H@6 @D$4HZ 685 8<, BD,*>"2>"R,>>Z6 *:b
>"$:`*,>4b 1,<:4. ?04*",HFb, RH@ BD@(D"<<" KOMPSAT$J*,H FB@F@$FH&@&"H\ B@&ZT,>4`
JD@&>b D"2&4H4b >"P4@>":\>ZN 8@F<4R,F84N H,N>@:@(46 4 &ZN@*J FHD">Z & R4F:@ &,*JV4N
10 (@FJ*"DFH& & <4D, 8 2010(@*J. =" FBJH>48,KOMPSATJFH">@&:,>" F:,*J`V"b "BB"D"HJD":
^:,8HD@>>@-@BH4R,F8"b 8"<,D" F &ZF@84< D"2D,T,>4,<, 8"<,D" *:b >"$:`*,>4b @8,">",
BD4$@D *:b 4@>@FL,D>ZN 42<,D,>46 4 *,H,8H@D R"FH4P &ZF@84N ^>,D(46.

10. % *,8"$D, 1999(@*" FBJH>48 KOMPSAT B:">4DJ,HFb &Z&,FH4 >" (,:4@F4>ND@>>J`
8DJ(@&J` @D$4HJ &ZF@H@6 685 8< 4 >"8:@>,>4,< 98,14@ F BD@N@0*,>4,< &@FN@*bV,(@ J2:" &
10 R"F. 50<4>. % P,:bN @F&@,>4b <,H@*@& BD@,8H4D@&">4b FBJH>48@& 25 H,N>4R,F84N
FB,P4":4FH@& 42 7!C3 BD4F@,*4>4:4F\ 8 8@::,8H4&J BD@,8H4D@&V48@& 8@<B">44 GRW,
>"FR4HZ&"`V,<J @8@:@ 125 R,:@&,8. 7D@<, H@(@, *:b D,":42"P44 ^H@6 BD@(D"<<Z F,<\
8@D,6F84N BD@<ZT:,>>ZN BD,*BD4bH46 BD,*@FH"&4:4 @8@:@ 30 4>0,>,D@&. 1"*"R"
JR"FH&J`V4N 8@D,6F84N BD,*BD4bH46 F@FH@4H & H@<, RH@$Z BD4&,FH4 FBJH>48@&Z,
8@<B@>,>HZ & F@@H&,HFH&4, F 8@D,6F84<4 FH">*"DH"<4. A@ 4>4P4"H4&, 7!C3 & C,FBJ$:48,
7@D,, $Z:4 F@$D">Z @8@:@ 50 4FF:,*@&"H,:,6 F P,:\` 42JR,>4b BD@,8H>@-8@>FHDJ8H@DF84N
*">>ZN FBJH>48@& >" $"2, TRW 4 B@:JR,>4b 4>L@D<"P44 @ FBJH>48@&ZN F4FH,<"N 4
8@<B@>,>H"N.
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