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1. % F@@H&,HFH&44 F D,8@<,>*"P4,6 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" &

<4D>ZN P,:bN,BD4>bH@6 >" ,(@ HD4*P"H\ *,&bH@6 F,FF44, (@FJ*"DFH&"-R:,>Z BD,*FH"&4:4 4>L@D<"P4`
B@ F:,*J`V4< H,<"<1:

") &4*Z 8@F<4R,F8@6 *,bH,:\>@FH4, & F&b24 F 8@H@DZ<4 @FJV,FH&:b,HFb 4:4 <@0,H

@FJV,FH&:bH\Fb $@:,, H,F>@, <,0*J>"D@*>@, F@HDJ*>4R,FH&@, F J*,:,>4,< @F@$@(@ &>4<">4b

B@HD,$>@FHb< D"2&4&"`V4NFb FHD">;

b) B@$@R>Z, &Z(@*Z @H 8@F<4R,F8@6 *,bH,:\>@FH4.

2. 3>L@D<"P4b B@ ^H4< H,<"<, BD,*FH"&:,>>"b (@FJ*"DFH&"<4-R:,>"<4 8 30 >@b$Db 1996(@*",
F@*,D04HFb & *@8J<,>H, A/AC.105/661.

3. % >"FH@bV,< *@8J<,>H, F@*,D04HFb 4>L@D<"P4b B@ ^H4< H,<"<, 8@H@D"b $Z:" BD,*FH"&:,>"
(@FJ*"DFH&"<4-R:,>"<4 & B,D4@* F 1 *,8"$Db B@ 22 b>&"Db 1997(@*".

1?L4P4":\>Z, @HR,HZ ',>,D":\>@6 !FF"<$:,4, BbH\*,FbH B,D&"b F,FF4b,)@B@:>,>4, 20(A/51/20),
BJ>8H 31.
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?G%+GY?G%+GY, A?9IQ+==Y+A?9IQ+==Y+ ?G?G '?EI)!CEG%'?EI)!CEG%-Q9+=?%Q9+=?%*

7!=!)!7!=!)!

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

A. 7@F<4R,F8"b7@F<4R,F8"b BD@(D"<<"BD@(D"<<" 7">"*Z7">"*Z

#:"(@*"Db @FJV,FH&:b,<@6 & D"<8"N 7@F<4R,F8@6 BD@(D"<<Z 7">"*Z *,bH,:\>@FH4 & H"84N

@$:"FHbN, 8"8 B4:@H4DJ,<Z, 8@F<4R,F84, B@:,HZ,>"$:`*,>4, 1,<:4, FBJH>48@&"b F&b2\, 8@F<4R,F8"b
>"J8" 4 D"2&4H4, 8@F<4R,F8@6 H,N>484, 7">"*" &>@F4H 2>"R4H,:\>Z6 &8:"* & D"FT4D,>4, (:@$":\>@6
$"2Z *">>ZN @ 8@F<@F,, BD4 ^H@< 8@F<@>"&H48" 4FB@:\2J,HFb *:b B@:JR,>4b F@P4":\>@-^8@>@<4R,F84N
&Z(@* *:b 8">"*P,& 4 R,:@&,R,FH&" & P,:@<.

):b $@:,, ^LL,8H4&>@(@ *@FH40,>4b ^H4N P,:,6 & 7">"*F8@< 8@F<4R,F8@< "(,>HFH&, (77!)
@FJV,FH&:b,HFb BD@P,FF D,@D(">42"P44 4 @$>@&:,>4b. % D"<8"N ^H@(@ BD@P,FF" BD@&@*bHFb T4D@84,
8@>FJ:\H"P44 F@ &F,<4 JR"FH&J`V4<4 & *,bH,:\>@FH4 !(,>HFH&" FH@D@>"<4, L@D<J:4DJ`HFb >@&Z,
2"*"R4,B@:>@FH\` D,@D(">42J,HFb 8@DB@D"H4&>"b FHDJ8HJD" !(,>HFH&" 4 F@2*",HFb FB,P4":\>"b D"$@R"b
(DJBB" *:b D"2D"$@H84 HD,H\,(@ )@:(@FD@R>@(@ B:">" 8@F<4R,F8@6 *,bH,:\>@FH4 !(,>HFH&".

B. =,8@H@DZ,=,8@H@DZ, *@FH40,>4b*@FH40,>4b 7">"*Z7">"*Z && @$:"FH4@$:"FH4 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH4*,bH,:\>@FH4

&& 1996 (@*J(@*J

1. ="$:`*,>4, 1,<:4

A,D&Z6 8">"*F846 FBJH>48 >"$:`*,>4b 1,<:4 C!)!CE!G, 8@H@DZ6 $Z: 2"BJV,> 4 >@b$Db
1995(@*", >"R": LJ>8P4@>4D@&"H\ 1 "BD,:b 1996(@*". ]H@H FBJH>48, ^8FB:J"H4DJ`V,6 @D(">42"P4,6
8@H@D@(@ b&:b,HFb 7">"*F8@, 8@F<4R,F8@, "(,>HFH&@, @FJV,FH&:b,H ^8@:@(4R,F846 <@>4H@D4>( 4
FB@F@$FH&J,H D"P4@>":\>@<J 4FB@:\2@&">4` BD4D@*>ZN D,FJDF@& &@ &F,N D,(4@>"N <4D". A@:JR",<Z,
FBJH>48@< *">>Z, BD4>4<"`HFb 7">"*F84< P,>HD@< B@ *4FH"P4@>>@<J 2@>*4D@&">4` 4 2"H,<

@$D"$"HZ&"`HFb 4 D"FBD@FHD">b`HFb 8@DB@D"P4,6 "C!)!CE!G3>H,D>^T>:" (CE3). %ZF@8@, 8"R,FH&@
*">>ZN BD,&@FN@*4H &F, @04*">4b. % >"FH@bV,, &D,<b $:"(@*"Db ^H@6 F4FH,<, J*",HFb B@:JR"H\ @8@:@
2 000F>4<8@& & <,FbP, 4 ^H" P4LD" &@2D"FH,H B@F:, B@*8:`R,>4b F,H4 BD4,<>ZN FH">P46. 7

>"FH@bV,<J &D,<,>4 F@(:"T,>4b @ BD4,<, *">>ZN 2"8:`R,>Z F 74H",<, =@D&,(4,6, E@,*4>,>>Z<
7@D@:,&FH&@< %,:48@$D4H">44 4 E,&,D>@6 3D:">*44 4 E4>("BJD@<; &,*JHFb B,D,(@&@DZ @

2"8:`R,>44 H"84N F@(:"T,>46 F@ <>@(4<4 *DJ(4<4 FHD">"<4. 7D@<, H@(@, >"R4>",HFb

BD,*&"D4H,:\>"b D"$@H" B@ F@2*">4` F:,*J`V,(@ FBJH>48" ^H@6 F,D44 - C!)!CE!G-II.

?*>4< 42 <>@(@R4F:,>>ZN BD4<,D@& 4FB@:\2@&">4b FBJH>48" C!)!CE!G b&:b,HFb ,(@ JFB,T>@,

BD4<,>,>4, *:b 4FF:,*@&">4b "D8H4R,F8@6 2@>Z 7">"*Z. % H,R,>4, R,HZD,N R"F@& B@F:, BD4,<"

>"2,<>@6 FH">P4,6 *">>Z, <@(JH $ZH\ @$D"$@H">Z, D"FT4LD@&">Z 4 >"BD"&:,>Z B@:\2@&"H,:b<.
3FB@:\2@&">4, B@:JR,>>ZN 42@$D"0,>46 :,*@8@:"<4 7">"*F8@6 $,D,(@&@6 @ND">Z 4 FJ*"<4,
@FJV,FH&:b`V4<4 8@<<,DR,F84, B,D,&@284,B@2&@:b,H F>424H\ D"FN@*Z >" >"&4("P4` 4 8"DH4D@&">4,,
J$,D,R\ 042>\ :`*,6 4 2"V4H4H\ FJ*" 4 @$@DJ*@&">4,. 7"DH4>" &F,N :,*@&ZN D"6@>@& BD4 :`$ZN
B@(@*>ZN 4 F&,H@&ZN JF:@&4bN @$ZR>@ F@FH"&:b,HFb 8"0*Z, 1-3 *>b.

?*>@6 42 BD@(D"<< C!)!CE!G, *@$4&T4NFb 2>"R4H,:\>@(@ <,0*J>"D@*>@(@ JFB,N", b&:b,HFb
AD@(D"<<" BD,*@FH"&:,>4b &@2<@0>@FH,6 *:b D,T,>4b BD48:"*>ZN 2"*"R 4 BD@&,*,>4b 4FF:,*@&">46

(!)C?). EB@>F@D"<4 ^H@6 BD@(D"<<Z b&:b`HFb BD"&4H,:\FH&" 7">"*Z 4 E@,*4>,>>ZN SH"H@&

!<,D484 4 @L4P4":\>Z6 8@<<,DR,F846 *4FHD4$\`H@D *">>ZN C!)!CE!G 8@DB@D"P4b "C!)!CE!G
3>H,D>^T>: 3>8." (CE3). EB@>F@DZ BD@(D"<<Z !)C? @H$4D"`H BD,*:@0,>4b & @H>@T,>44

@FJV,FH&:,>4b *&JN &4*@& BD@,8H@&: BD@,8H@& >,HD"*4P4@>>ZN >"JR>ZN 4FF:,*@&">46 F

4FB@:\2@&">4,< *">>ZN C!)!CE!G 4 BD@,8H@& >@&ZN &4*@& 4FB@:\2@&">4b C!)!CE!G & P,:bN

B@:JR,>4b BD@*J8P44, >,@$N@*4<@6 *:b D,T,>4b 8@>8D,H>ZN BD48:"*>ZN 2"*"R. ED,*4 <>@0,FH&"

*?H&,HZ &@FBD@42&@*bHFb & H@< &4*,, & 8"8@< @>4 $Z:4 B@:JR,>Z.
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@FJV,FH&:b,<ZN & >"FH@bV,, &D,<b BD@,8H@& <@0>@ @H<,H4H\ >,F8@:\8@ BD@,8H@& & H"84N @$:"FHbN,
8"8 F,:\F8@, N@2b6FH&@ & 3@D*">44 4 3>*44; (,@:@(4b & #D"24:44 4 74H",; 8"DH4D@&">4, &@ KD">P44
4 Q4:4; :,F>@, N@2b6FH&@ & 3>*@>,244 4 K4>:b>*44; (4*D@:@(4b & 7,>44 4 C@FF46F8@6 K,*,D"P44;
@8,">@(D"L4b & 3FB">44 4 !&FHD":44; "DN,@:@(4b & E@,*4>,>>ZN SH"H"N; 4 42JR,>4, <@DF8@(@ :\*"
& aB@>44 4 E,&,D>@6 7">"*,.

+V, @*>@6 2"F:J04&"`V,6 JB@<4>">4b BD@(D"<<@6 C!)!CE!G b&:b,HFb AD@(D"<<"

D"2D"$@H@8 & 4>H,D,F"N B@:\2@&"H,:,6 C!)!CE!G (CI)A), 8@H@D"b F@*,6FH&J,H D"2D"$@H8, 8">"*F84<4
8@<<,DR,F84<4 BD,*BD4bH4b<4 BD48:"*>ZN H,N>@:@(46 *:b C!)!CE!G. ]H" BD@(D"<<" &Z2&":"

T4D@846 @H8:48 4 B@:JR4:" 2>"R4H,:\>J` B@**,D08J, 4 & ,, D"<8"N $Z:4 D"2D"$@H">Z BD48:"*>Z,
H,N>@:@(44 C!)!CE!G *:b FHD"> %@FH@R>@6 +&D@BZ, !LD484 4 !244.

%"0>Z< F@$ZH4,< FH">,H BD@&,*,>4, 24-30<"b 1997(@*" & ?HH"&, 8@>L,D,>P44 B@ H,<,
"',@<"H48" & ^B@NJ C!)!CE!G"" (']C’97). ?>" $J*,H BD@&,*,>" & 8"R,FH&, *,&bH@6 ;,0*J>"D@*>@6
8@>L,D,>P44 B@ (,@<"H48, (<"H,<"H48, 1,<:4) 4 FH">,H >"4$@:,, &"0>@6 8@>L,D,>P4,6 (@*" & ^H@6
@$:"FH4, @F@$,>>@ & H@<, RH@ 8"F",HFb BD4<,>,>4b D"*4@:@8"P4@>>@(@ *4FH">P4@>>@(@ 2@>*4D@&">4b.
3FF:,*@&"H,:4 42 &F,N FHD"> <4D" BD,*FH"&bH D,2J:\H"HZ F&@,6 D"$@HZ, " BD,*FH"&4H,:4 @HD"F:,6
(,@<"H484 BD@*,<@>FHD4DJ`H F&@4 &@2<@0>@FH4. % D"<8"N 8@>L,D,>P44 $J*JH @N&"R,>Z &F, "FB,8HZ
(,@<"H484, &8:`R"b ',@(D"L4R,F8J` 4>L@D<"P4@>>J` F4FH,<J ('3E), ':@$":\>J` F4FH,<J

@BD,*,:,>4b <,FH@B@:@0,>4b ('AE) 4 *4FH">P4@>>@, 2@>*4D@&">4,, >"R4>"b @H LJ>*"<,>H":\>ZN
4FF:,*@&">46 4 8@>R"b 8@<<,DR,F84<4 BD48:"*>Z<4 H,N>@:@(4b<4. #J*JH D"FF<@HD,>Z H"80,

&@BD@FZ, 8"F"`V4,Fb B@:4H484,BD@F&,V,>4b 4 B@*(@H@&84 8"*D@&. ?D(">42"H@D"<4 ']C’97 b&:b`HFb
7">"*F846 4>FH4HJH "^D@>"&H484 4 8@F<@>"&H484 (7!E3), 7">"*F8@, 8@F<4R,F8@, "(,>HFH&@ (77!),
" H"80, 7">"*F846 P,>HD B@ *4FH">P4@>>@<J 2@>*4D@&">4` (7O)1) BD4 ?H*,:, (,@<"H484

IBD"&:,>4b BD4D@*>ZN D,FJDF@& 7">"*Z.

2. A4:@H4DJ,<Z, 8@F<4R,F84, B@:,HZ

%"0>@, 2>"R,>4, & 1996(@*J 4<,:" H"80, *,bH,:\>@FH\ HD,N 8">"*F84N "FHD@>"&H@&. #@$ G4DF8
F@&,DT4: B@:,H >" $@DHJ 7GE-78& D"<8"N 4FF:,*@&">46 8@F<4R,F8@6 :"$@D"H@D44 & @$:"FH4 $4@:@(44
4 <48D@(D"&4H@:@(44 (LMS). %<,FH, F T,FH\` *DJ(4<4 R:,>"<4 ^84B"0" @> &ZB@:>4: 41^8FB,D4<,>H
B@ 42JR,>4` &:4b>4b (D"&4H"P44 >" @D(">42< R,:@&,8", >" D"2&4H4, D"FH,>46 4 04&@H>ZN, >"
@$D"$@H8J BD@H,4>@&ZN 8D4FH"::@& 4 <,H"::4R,F84N FB:"&@&, " H"80, >" N"D"8H,D4FH484 04*8@FH,6.
):b BD@&,*,>4b ^8B,D4<,>H@& >" >,F8@:\84N &4*"N &@*>ZN D"FH,>46 >" D">>,< ^H"B, D"2&4H4b,
F&b2">>ZN F 42JR,>4,< &ZD"$@H84 4 F&@6FH& 8":\P4b & JF:@&4bN <48D@(D"&4H"P44, #. G4DF8
4FB@:\2@&": 8">"*F8J` 4FF:,*@&"H,:\F8J` JFH">@&8J "!8&"H48".

A,D&Z6 8">"*F846 "FHD@>"&H ;"D8 '"D>@ F@&,DT4: &H@D@6 8@F<4R,F846 B@:,H & 8"R,FH&,

4>0,>,D"-4FF:,*@&"H,:b >" $@DHJ @D$4H":\>@6 FHJB,>4 "]>*,&,D" 7GE-77. ?> &ZB@:>4: F,D4`

<,0*J>"D@*>ZN ^8FB,D4<,>H@&, & H@< R4F:, R,HZD, 8">"*F84N. % 8"R,FH&, @F>@&>@6 B@:,2>@6

>"(DJ284 >" $@DHJ 7GE-77 $Z:" JFH">@&:,>" F@2*">>"b F@&<,FH>Z<4 JF4:4b<4 7">"*Z, ',D<">44 4
E@,*4>,>>ZNSH"H@& B,R\ 2@>>@6 B:"&84 *:b &ZD"V4&">4b &ZF@8@8"R,FH&,>>ZN 8D4FH"::@& <,H@*@<

2@>>@6 B:"&84. A@:JR,>>Z, <"H,D4":Z <@(JH B@:\2@&"H\Fb T4D@84< FBD@F@< & ^:,8HD@>>@6 4

@BH4R,F8@6 BD@<ZT:,>>@FH4.

% BD,*FH@bV4N B@:,H"N ;G77 "EB,6F T"HH:" BD4<JH JR"FH4, 8">"*F84, "FHD@>"&HZ /`:4
A,6,H 4 EH4& ;"8:4> & 8"R,FH&, $@DH4>0,>,D@&-4FF:,*@&"H,:,6 4 #\bD>4 GD4((&"F@> 4 ),6& I4:\b<F
& 8"R,FH&, FB,P4":4FH@& B@ B@:,2>@6 >"(DJ28,.

3. 7@F<4R,F8"b >"J8"

QH@ 8"F",HFb 8@F<4R,F8@6 >"J84, H@ & "&(JFH, 1996(@*" F 8@F<@*D@<" "A:,F,P8" $Z: BD@42&,*,>
2"BJF8 D@FF46F8@(@ FBJH>48" B@ BD@(D"<<, "3>H,D$@:" F 8">"*F84< BD4$@D@< *:b B@:JR,>4b

"&D@D":\>ZN IK 42@$D"0,>46 (UVAI). ]H@ &H@D@6 2"BJF8 & D"<8"N BD@(D"<<Z "3>H,D$@:" B@F:,
2"BJF8" >" N&@FH@&J` @D$4HJ FBJH>48"-2@>*" & 1995(@*J. 7"<,D" UVAI $Z:" F@2*">" *:b B@:JR,>4b
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<@<,>H":\>ZN F>4<8@& @&":" B@:bD>@(@ F4b>4b & P,:bN $@:,, (:J$@8@(@ B@>4<">4b b&:,>46

8@F<4R,F8@6 B@(@*Z.

% D"<8"N 42JR,>4b (:@$":\>ZN 42<,>,>46 7">"*" &<,FH, F K4>:b>*4,6, KD">P4,6 4 S&,P4,6
JR"FH&J,H & @FJV,FH&:,>44 BD@(D"<<Z B@:,H" T&,*F8@(@ FBJH>48" "?*4>". %8:"*@< 7">"*Z & ^HJ

BD@(D"<<J FH">,H, & R"FH>@FH4, F4FH,<" @BH4R,F8@6 FB,8HD@(D"L44 4 B@:JR,>4b 37-42@$D"0,>46
(?E3C3E). 1"BJF8 FBJH>48" B:">4DJ,HFb @FJV,FH&4H\ & >@b$D, 1997(@*" F B@<@V\` D@FF46F8@6

D"8,HZ->@F4H,:b "EH"DH-1".

7">"*" H,F>@ F@HDJ*>4R",H H"80, F aB@>4,6 & D"<8"N BD@(D"<<Z B@:,H" 8@F<4R,F8@(@ "BB"D"H"

PLANET-B>";"DF. ?*>4< 42 *,FbH4 BD4$@D@& >" $@DHJ ^H@(@ 8@F<4R,F8@(@ "BB"D"H" $J*,H 8">"*F846
H,D<@B:"2<,>>Z6 ">":42"H@D (GA!), 8@H@DZ6 *@:0,> BD@42&,FH4 <,FH>Z, 42<,D,>4b B:@H>@FH4,
F8@D@FH4 F<,V,>4b 4 H,<B,D"HJDZ <"DF4">F8@6 H,D<":\>@6 (N@:@*>@6 4:4 <4>4<":\>@

^>,D(,H4R,F8@6) B:"2<Z.

QH@ 8"F",HFb 8@F<4R,F8@6 "FHD@>@<44, H@ & D"<8"N F@&<,FH>@6 BD@(D"<<Z F@2*">4b 7!

"]8FB:@D,D" *:b FB,8HD@F8@B4R,F84N 4FF:,*@&">46 & *":\>,6 IK @$:"FH4 FB,8HD" (FUSE) 7">"*"
F@HDJ*>4R",H F E@,*4>,>>Z<4 SH"H"<4 4 KD">P4,6 & F@2*">44 FBJH>48@&@(@ "FHD@>@<4R,F8@(@

FB,8HD@F8@B" *:b 42JR,>4b >"4<,>,, 4FF:,*@&">>@6 *":\>,6 IK @$:"FH4 FB,8HD", FB@F@$>@6 *"H\
<>@0,FH&@ "FHD@L424R,F8@6 4>L@D<"P44. ):b >"$:`*,>4b 4FH@R>48@& & >"T,6 '":"8H48, 4 *":\>4N
&>,(":"8H4R,F84N 4FH@R>48@& & D"<8"N BD@(D"<<Z FUSE-9"6<"> $J*,H BD4<,>bH\Fb FB,8HD@F8@B4b
F &ZF@84< D"2D,T,>4,<, BD,&@FN@*bV4< BD,*,: & 1 200 8@F<4R,F8@(@ H,:,F8@B" M"$$:" (7GM).
#:"(@*"Db H"8@<J F@HDJ*>4R,FH&J 8">"*F84, "FHD@>@<Z H"80, B@:JR"H &@2<@0>@FH\ 4FB@:\2@&"H\ ^HJ

"BB"D"HJDJ.

QH@ 8"F",HFb 8@F<4R,F8@6 $4@:@(44, H@ 8">"*F84, JR,>Z, &<,FH, F "<,D48">F84<4 JR,>Z<4 4
FB,P4":4FH"<4 =!E! JR"FH&@&":4 & BD@(D"<<"N B@:,H@& 7GE-77 4 7GE-78, >" $@DHJ 8@H@DZN $Z:4
JFH">@&:,>Z 8">"*F8"b 4FF:,*@&"H,:\F8"b JFH">@&8" "!8&"H48" 4 H,:@&D"V"H,:\>"b JFH">@&8" *:b
4FF:,*@&">4b BD4R4> J8"R4&">4b "FHD@>"&H@&. E@&<,FH>@ F C@FF46F8@6 K,*,D"P4,6 77! JR"FH&J,H
H"80, & ^8FB,D4<,>H"N B@ 42JR,>4` 8@F<4R,F8@(@ 42:JR,>4b. QH@ 8"F",HFb B,DFB,8H4&, H@ >" 1997
4 1998(@*Z 2"B:">4D@&">Z ,V, *&" B@:,H" 4FF:,*@&"H,:\F8@6 JFH">@&84 "!8&"H48" & 4>H,D,F"N
8">"*F84N 4 "<,D48">F84N JR,>ZN, " >" 1998(@* 2"B:">4D@&"> 2"BJF8 8@F<4R,F8@6 :"$@D"H@D44=!E!
"=,6D@:^$", & BD@(D"<<, 8@H@D@6 77! JR"FH&J,H &<,FH, F >,<,P84<4 4 "<,D48">F84<4 JR,>Z<4.
A@:JR",<Z, *">>Z, $J*JH 4FB@:\2@&">Z & 4>H,D,F"N "FHD@>"&H@& 4 & 4>H,D,F"N F4FH,<Z

2*D"&@@ND">,>4b; @>4 $J*JH B@:,2>Z H"80, BD4 D"2D"$@H8, (:@$":\>ZN ^8@:@(4R,F84N <@*,:,6 &

$J*JV,<.

%<,FH, F E@,*4>,>>Z<4 SH"H"<4 4 C@FF46F8@6 K,*,D"P4,6 7">"*" JR"FH&@&":" H"80, &

4FF:,*@&">4bN >" $@DHJ FH">P44 ";4D", BD,*@FH"&4& <48D@(D"&4H"P4@>>J` 42@:bP4@>>J` JFH">@&8J
(MIM) 4 B,R\ *:b BD@&,*,>4b ^8FB,D4<,>H@& B@ 04*8@FH>@6 *4LLJ244 (QUELD).

4. ;,0*J>"D@*>"b 8@F<4R,F8"b FH">P4b

AD@*@:0",HFb D"$@H" B@ F@2*">4` <@$4:\>@6 @$F:J04&"`V,6 F4FH,<Z (;SS), b&:b`V,6Fb
&8:"*@< 7">"*Z & @FJV,FH&:,>4, 8DJB>,6T,(@ & 4FH@D44 <,0*J>"D@*>@(@ >"JR>@(@ BD@,8H" B@

F@2*">4` <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44. E4FH,<" ;SS - ^H@ F:@0>Z6 D@$@H@H,N>4R,F846
8@<B:,8F, 8@H@D@<J @H&,*,>" (:"&>"b D@:\ BD4 <@>H"0, 4 H,N>4R,F8@< @$F:J04&">44 8@F<4R,F8@6
FH">P44, B"DH>,D"<4 & F@2*">44 8@H@D@6 >"Db*J F 7">"*@6 &ZFHJB"`H E@,*4>,>>Z, SH"HZ !<,D484,
(@FJ*"DFH&" - R:,>Z +&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&", aB@>4b 4 C@FF46F8"b K,*,D"P4b. %

>"FH@bV,, &D,<b 2"&,DT",HFb 8@<B:,8F4D@&">4, >" JD@&>, F4FH,< 4 BD@&,D8" $@DH@&@(@

<">4BJ:bP4@>>@(@ D@$@H" (SSRMS),8@H@DZ6 $J*,H B@FH"&:,> & >"R":, 1997(@*". % >"FH@bV,, &D,<b
@FJV,FH&:b,HFb H"80, BD@42&@*FH&@ 4 F$@D8" $@DH@&@6 <@$4:\>@6 $"2Z (MBS), 8@H@D"b $J*,H
B@FH"&:,>" & 8@>P, 1997(@*". 7@<B:,8F B@ ^8FB:J"H"P44 <@$4:\>@6 @$F:J04&"`V,6 F4FH,<Z

(>"2,<>Z6 P,>HD 7">"*F8@(@ 8@F<4R,F8@(@ "(,>HFH&") F >@b$Db 1995(@*" FH": &ZB@:>bH\ LJ>8P44
O,>HD" @$,FB,R,>4b 8@F<4R,F84N @B,D"P46 (O?7?) 4 4FB@:\2@&":Fb &@ &D,<b B@:,H" 7GE-74 4
B@F:,*J`V4N B@:,H@& ;G77. AD@*@:0",HFb D"$@H" >"* F@2*">4,< 8">"*F8@6 8@F<4R,F8@6
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&4*,@F4FH,<Z "EB,6F &40> F4FH,<" (CSVS)*:b ;G77 "EB,6F T"HH:" 4 <,0*J>"D@*>@6 8@F<4R,F8@6
FH">P44.
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5. 9"$@D"H@D4b 4<. )^&4*" K:@D4*Z

% 1996(@*J & D"<8"N >,F8@:\84N D"2:4R>ZN 8@F<4R,F84N BD@(D"<< 4 BD@,8H@& *:b BD@&,*,>4b
4FBZH">46 F4FH,< & F$@D,, 4FBZH">46 >" F@BDb0,>4, 4 4FBZH">46 >" &@2*,6FH&4, &>,T>4N JF:@&46
"8H4&>@ BD4<,>b:@F\ @$@DJ*@&">4, 9"$@D"H@D44 4<. )^&4*" K:@D4*Z 7">"*F8@(@ 8@F<4R,F8@(@

"(,>HFH&". ED,*4 @F>@&>ZN <,D@BD4bH46 F:,*J,H &Z*,:4H\ 2"&,DT,>4, B@:>@6 BD@(D"<<Z 4FBZH">46
>" &@2*,6FH&4, &>,T>4N JF:@&46 (42<,D,>4, H,D<@&"8JJ<>ZN, &4$D"P4@>>ZN, D"*4@R"FH@H>ZN 4
&,F@&ZN N"D"8H,D4FH48) >" 8">"*F846 FBJH>48MSAGM1 (JFB,T>Z6 2"BJF8 8@H@D@(@ $Z: @FJV,FH&:,>
20 "BD,:b 1996(@*"), " H"80, >"R":@ BD@&,*,>4b 4FBZH">46 >" &@2*,6FH&4, &>,T>4N JF:@&46 >"
D"2:4R>Z, 8@<B@>,>HZ (*&4("H,:\>Z, @HF,84, F@,*4>,>4b, FH@B@DbV4, 8@>P,&Z, 2"N&"HZ 4 F4FH,<"
<@$4:\>@6 $"2Z) *:b <@$4:\>@6 @$F:J04&"`V,6 F4FH,<Z - &8:"*" 7">"*Z & BD@,8H F@2*">4b

<,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44.

%"0>Z,%"0>Z, "*D,F""*D,F" && F,H4F,H4 World Wide Web

AD"&4H,:\FH&@ 7">"*Z http://canada.gc.ca/

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/ccrs
="JR>@-4FF:,*@&"H,:\F846 P,>HD F&b24 http://www.crc.doc.ca/crc/crchome.html

'C+O3a'C+O3a

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

!!. E&,*,>4bE&,*,>4b @$V,(@@$V,(@ N"D"8H,D"N"D"8H,D"

M@Hb <>@(4, (D,R,F84, JR,>Z,, 4>0,>,DZ 4 H,N>484 F F"<@(@ >"R":" 8@F<4R,F8@6 ^DZ

JR"FH&@&":4 & *,bH,:\>@FH4, F&b2">>@6 F 8@F<4R,F8@6 >"J8@6 4 H,N>48@6 4 4N BD4<,>,>4,<, >48"84N
(:@$":\>ZN 8@F<4R,F84N FHD"H,(46 4 BD@(D"<< *@ 8@>P" 80-N (@*@& >, FJV,FH&@&":@.

%<,FH, F H,< >,F8@:\8@ (D,R,F84N J>4&,DF4H,H@&, >"JR>@-4FF:,*@&"H,:\F84N 4>FH4HJH@& 4
(@FJ*"DFH&,>>ZN BD,*BD4bH46, &8:`R"b @D(">42"P4` "]::,>48 H,:,8@<\`>48,6T>F" (?G+), JFB,T>@
@FJV,FH&:b:4 @H*,:\>Z, &"0>Z, 8@F<4R,F84, BD@,8HZ, F&b2">>Z, F D"2:4R>Z<4 @$:"FHb<4 >"J84 4
BD"8H484.

% 1981(@*J 'D,P4b FH":" R:,>@< 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" &

<4D>ZN P,:bN (7?AI?E) 4, 8"0*Z, HD4 (@*" R,D,*JbF\ F GJDP4,6, @FH"&":"F\ & ^H@< 8"R,FH&, *@
1994(@*", 8@(*" @>" FH":" B@FH@b>>Z< R:,>@< 7@<4H,H". % H,R,>4, ^H@(@ 15-:,H>,(@ B,D4@*" 'D,P4b
F<@(:" &>,FH4 B@:@04H,:\>Z6 &8:"* & *,bH,:\>@FH\ 7?AI?E. ="4$@:,, &"0>Z< &8:"*@< 'D,P44
b&4:"F\ 4>4P4"H4&" B@ F@2*">4` D,(4@>":\>@6 F,H4 JR,$>ZN 2"&,*,>46 B@ 8@F<4R,F8@6 >"J8, 4

H,N>48, *:b FHD"> O,>HD":\>@-%@FH@R>@6 4 _(@-%@FH@R>@6 +&D@BZ.

IR4HZ&"b &,F\<" 2>"R4H,:\>@, &:4b>4, 8@F<4R,F8@6 *,bH,:\>@FH4 >" 042>\ FHD">Z >, H@:\8@

& FL,D, >"J84 4 H,N>484, >@ 4 & FL,D, B@:4H484, @$@D@>Z, ^8@>@<484, F@P4":\>@6 4 8J:\HJD>@6
042>4, " H"80, & P,:bN 8@@D*4>"P44 &F,N F@@H&,HFH&J`V4N >"P4@>":\>ZN JF4:46 & ^H@6 @$:"FH4,
BD"&4H,:\FH&@ 'D,P44 & 1991(@*J F@2*":@ & 8"R,FH&, 8@>FJ:\H"H4&>@(@ @D(">" BD4 ;4>4FH,DFH&,
BD@<ZT:,>>@FH4, ^>,D(,H484 4 H,N>@:@(44 (H,B,D\ ;4>4FH,DFH&@ D"2&4H4b) ="P4@>":\>Z6

8@F<4R,F846 8@<4H,H, 8@H@DZ6 & 1994(@*J $Z: D,@D(">42@&"> 4 B,D,4<,>@&"> & ]::4>F846 8@<4H,H
B@ 8@F<4R,F84< 4FF:,*@&">4b< 4 H,N>@:@(4b< (]773G).

7 *&J< >"4$@:,, &"0>Z< <,D@BD4bH4b< ]773G & B@F:,*>,, &D,<b @H>@F4HFb B@*B4F">4, &

1994(@*J E@(:"T,>4b @ F@HDJ*>4R,FH&, <,0*J 'D,P4,6 4 +&D@B,6F84< 8@F<4R,F84< "(,>HFH&@<
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(+7!), " H"80, BD@&,*,>4, 4FF:,*@&">4b & P,:bN D"2D"$@H84 >"P4@>":\>@(@ FHD"H,(4R,F8@(@ B:">"
8@F<4R,F8@6 *,bH,:\>@FH4.

%%. ?$:"FH4?$:"FH4 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH4*,bH,:\>@FH4

=40, B,D,R4F:,>Z @F>@&>Z, @$:"FH4 8@F<4R,F8@6 *,bH,:\>@FH4, & 8@H@DZN BD4>4<"`H JR"FH4,
(D,R,F84, (@FJ*"DFH&,>>Z, JRD,0*,>4b, " H"80, "8"*,<4R,F84, 4 *DJ(4, >"JR>@-4FF:,*@&"H,:\F84,
4>FH4HJHZ.

1. ',@*,24b 4 (,@*4>"<48"

!L4>F846 >"P4@>":\>Z6 H,N>4R,F846 J>4&,DF4H,H

E 1965(@*" & F,&,D>@< BD4(@D@*, !L4> )4@>4FF@F, *,6FH&J,H FBJH>48@&"b @$F,D&"H@D4b,
8@H@D"b @$@DJ*@&">" 8"<,D@6 #"88,D"-=">>",*@B:,D@&F8@6 F4FH,<@6 :"2,D>@(@ 42<,D,>4b *":\>@FH4,
'AE 4 F4FH,<@6 )@D4F" 4 @F>@&>@, &>4<">4, & *,bH,:\>@FH4 8@H@D@6 J*,:b,HFb D,T,>4` BD48:"*>ZN

2"*"R & @$:"FH4 (,@*,244 4 (,@*4>"<484.

E":@>48F846 J>4&,DF4H,H 4<. !D4FH@H,:b

AD@&@*4HFb ">":@(4R>"b *,bH,:\>@FH\ F 4FB@:\2@&">4,< FBJH>48@&@6 F4FH,<Z 'AE F J*,:,>4,<

@F@$@(@ &>4<">4b F,6F<@:@(4R,F8@<J 4FF:,*@&">4` P,>HD":\>ZN 4 F,&,D>ZN D"6@>@& 'D,P44.

?$" &ZT,J8"2">>Z, J>4&,DF4H,H" JR"FH&J`H H"80, & 4FF:,*@&"H,:\F8@6 *,bH,:\>@FH4, F&b2">>@6
F H@R>Z< @BD,*,:,>4,< @D$4H >" @F>@&, 4FB@:\2@&">4b *">>ZN :"2,D>@(@ 42<,D,>4b *":\>@FH4 4

FBJH>48@&@6 ":\H4<,HD44, 8@H@DZ, 4FB@:\2J`HFb H"80, *:b @BD,*,:,>4b FD,*>,(@ JD@&>b <@Db 4 *:b
42JR,>4b (:@$":\>ZN @8,">4R,F84N 42<,>,>46.

2. ="$:`*,>4, 1,<:4

),bH,:\>@FH\, F&b2">>"b F >"$:`*,>4,< 1,<:4, B@:JR4:" & 'D,P44 2>"R4H,:\>@, D"2&4H4, &
H"84N D"2:4R>ZN @$:"FHbN BD4<,>,>4b, 8"8 <,H,@D@:@(4b, 8:4<"H@:@(4b, 4FF:,*@&">4, &,DN>4N F:@,&
"H<@FL,DZ, 42JR,>4, B@R&,>>@(@ B@8D@&"/2,<:,B@:\2@&">4,, 8"DH4D@&">4, :,F@&, F@FH"&:,>4,

8"*"FHD@&ZN 8"DH,<@DF84, 4FF:,*@&">4b 4 H.*. +F:4 (@&@D4H\ $@:,, 8@>8D,H>@, H@ & ^H@6 *,bH,:\>@FH4
BD,0*, &F,(@ JR"FH&J`H <,H,@D@:@(4R,F84, FBJH>48@&Z, BD4,<>Z, FH">P44 4 (DJBBZ B@:\2@&"H,:,6

*">>Z<4 >"$:`*,>4b 1,<:4.

") ;,H,@D@:@(4R,F84, FBJH>48@&Z, BD4,<>Z, FH">P44

="P4@>":\>"b <,H,@D@:@(4R,F8"b F:J0$"

="P4@>":\>"b <,H,@D@:@(4R,F8"b F:J0$" D"2D"$@H":" BD@,8H F@2*">4b E4FH,<Z "DN4&42"P44

B,D&4R>ZN *">>ZN 4FF:,*@&">46 4 @B,D"P46 B@ *4FH">P4@>>@<J 2@>*4D@&">4` @8DJ0"`V,6 FD,*Z

(AC?G+!E), & 8@H@DJ` &N@*bH FH">P4b B@:\2@&"H,:,6 B,D&4R>ZN *">>ZN ";,H,@F"H", F4FH,<" B,D,*"R4
42@$D"0,>46 F &ZF@84< D"2D,T,>4,< *:b ="P4@>":\>@(@ JBD"&:,>4b B@ 4FF:,*@&">4` @8,">@& 4

"H<@FL,DZ (=?!!) 4 FH">P4b BD4,<" 4 D"FBD@FHD">,>4b <,H,@D@:@(4R,F84N *">>ZN. ]HJ F4FH,<J
*@B@:>b,H F,H\ B@ D"FBD@FHD">,>4` <,H,@D@:@(4R,F84N F>4<8@& 4 4>@6 BD@*J8P44 FD,*4

2"4>H,D,F@&">>ZN FH@D@>.

E4FH,<" AC?G+!E D"FT4D4H &@2<@0>@FH4 *:b BD@&,*,>4b & 'D,P44 4FF:,*@&">46, F&b2">>ZN
F@ FBJH>48@&Z<4 H,N>@:@(4b<4, BD4 ^H@< BD,*B@:"(",HFb, RH@ ,, BD@*J8H"<4 $J*JH B@:\2@&"H\Fb
>,F8@:\8@ (@FJ*"DFH&,>>ZN JRD,0*,>46, 2">4<"`V4NFb &@BD@F"<4 @8DJ0"`V,6 FD,*Z, ^>,D(,H484,
H,N>@:@(46, >"P4@>":\>@6 ^8@>@<484, B:">4D@&">4b, F,:\F8@(@ N@2b6FH&", FJ*@N@*FH&", @$V,FH&,>>ZN
D"$@H 4 H.*.



A/AC.105/661/Add.1
Page 9

!L4>F8"b >"P4@>":\>"b @$F,D&"H@D4b 3>FH4HJH" 4@>@FL,D>ZN 4FF:,*@&">46

!L4>F8"b >"P4@>":\>"b @$F,D&"H@D4b3>FH4HJH" 4@>@FL,D>ZN 4FF:,*@&">46 b&:b,HFb FH@D@>@6,
^8FB:J"H4DJ`V,6 HD,H\` FH">P4`HRPT=?!!,8@H@D"b *@B@:>b,H F4FH,<J @$,FB,R,>4b 8@F<4R,F84N
B@:,H@& B@ BD@(D"<<, =!G? "G":"F,F".

!(D@<,H,@D@:@(4R,F8"b :"$@D"H@D4b K,FF":46F8@(@ J>4&,DF4H,H"

!(D@<,H,@D@:@(4R,F8"b :"$@D"H@D4b K,FF":46F8@(@ J>4&,DF4H,H" b&:b,HFb FH@D@>@6,
^8FB:J"H4DJ`V,6 FH">P4` HRPT=?!! 4 FH">P4` A)IE ";,H,@F"H", 8@H@DZ, 4FB@:\2J`HFb BD,0*,
&F,(@ & P,:bN BD,*JBD,0*,>4b L424R,F8@6 @B"F>@FH4 *:b @8DJ0"`V,6 FD,*Z 4 & 4>H,D,F"N

"(D@<,H,@D@:@(44.

b) 'DJBBZ B@:\2@&"H,:,6 *">>Z<4 >"$:`*,>4b 1,<:4

;>@(4, (@FJ*"DFH&,>>Z, JRD,0*,>4b, " H"80, "8"*,<4R,F84, 4 *DJ(4, >"JR>@-4FF:,*@&"H,:\F84,
4>FH4HJHZ & 'D,P44, 8@H@DZ, F&b2">Z BD,0*, &F,(@ F <,H,@D@:@(4,6 4 8:4<"H@:@(4,6, 42JR,>4,<
"H<@FL,DZ 4 *DJ(4<4 ">":@(4R>Z<4 @$:"FHb<4, & 8@H@DZN 4FB@:\2J,HFb >"$:`*,>4, 1,<:4,T4D@8@
BD4<,>b`H H,N>@:@(4` *4FH">P4@>>@(@ 2@>*4D@&">4b. 7D@<, H@(@, $@:\T4>FH&@ 42 >4N @FJV,FH&:b,H
@$JR,>4, 4 B@*(@H@&8J 8"*D@& & ^H@6 @$:"FH4.

i) ;,H,@D@:@(4b, 8:4<"H@:@(4b 4 >"J84 @$ "H<@FL,D,

'D,P4b b&:b,HFb R:,>@< F4FH,<Z ";,H,@F"H" 4 +&D@B,6F8@6 @D(">42"P44 B@ ^8FB:J"H"P44
<,H,@D@:@(4R,F84N FBJH>48@& (+%;+GE!G), " H"80, JR"FH&J,H & D"$@H, 4N 8@<4H,H@& 4 &@ &F,N >"JR>@-
H,N>4R,F84N <,D@BD4bH4bN, >"BD4<,D & @FJV,FH&:b,<@6 & >"FH@bV,, &D,<b @B,D"H4&>@6 BD@(D"<<,
";,H,@F"H" (;?A).

?F@$@, &>4<">4, & 'D,P44 J*,:b,HFb 4FB@:\2@&">4` FBJH>48@&ZN *">>ZN *:b 42JR,>4b

"H<@FL,D>ZN b&:,>46, &:4b`V4N >" <@*,:4 D"FBZ:,>4b 4 D"FF,4&">4b & >40>4N F:@bN "H<@FL,DZ,
" H"80, *:b @BD,*,:,>4b 8@>P,>HD"P44 N4<4R,F84N &,V,FH& & &,DN>4N F:@bN HD@B@FL,DZ 4 &

FHD"H@FL,D,.

% BD@&,*,>44 &ZT,J8"2">>ZN 4FF:,*@&">46 JR"FH&J`H F:,*J`V4, 4>FH4HJHZ.

="P4@>":\>Z6 P,>HD B@ BD4<,>,>4` 8@F<4R,F8@6 H,N>484

="P4@>":\>Z6 P,>HD B@ BD4<,>,>4` 8@F<4R,F8@6 H,N>484 @FJV,FH&:b,H &F,FH@D@>>``

*,bH,:\>@FH\ & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b. ?> BD,*FH"&:b,H H"80, BD"&4H,:\FH&@ 'D,P44
& ="JR>@-H,N>4R,F8@< B@*8@<4H,H, 7?AI?E 4 & 'DJBB, B@ 8@F<@FJ 1"B"*>@,&D@B,6F8@(@ F@`2"
(1+E), " H"80, &ZB@:>b,H LJ>8P44 >"P4@>":\>@(@ 8@@D*4>"P4@>>@(@ P,>HD" <,0*J 'D,P4,6 4
FBJH>48@&Z< P,>HD@< 1+E.

="P4@>":\>"b <,H,@D@:@(4R,F8"b F:J0$"

?$V"b @H&,HFH&,>>@FH\ 2" D,T,>4, F&b2">>ZN F <,H,@D@:@(4,6 &@BD@F@&, &8:`R"b

BD,*FH"&4H,:\FH&@ 'D,P44 & F@@H&,HFH&J`V4N <,0*J>"D@*>ZN @D(">42"P4bN, &@2:@0,>" >"

="P4@>":\>J` <,H,@D@:@(4R,F8J` F:J0$J. % ,, FHDJ8HJDJ &N@*4H <>@0,FH&@ <,H,@D@:@(4R,F84N

FH">P46, 8@H@DZ, D"FB@:@0,>Z B@ &F,6 H,DD4H@D44 'D,P44 4 R,D,2 H,:,8@<<J>48"P4@>>J` F,H\

F&b2">Z F O,>HD":\>Z< <,H,@D@:@(4R,F84< $`D@ & !L4>"N.

!L4>F8"b >"P4@>":\>"b @$F,D&"H@D4b 3>FH4HJH" <,H,@D@:@(44 4 L42484 "H<@FL,D>ZN b&:,>46

!L4>F8"b >"P4@>":\>"b @$F,D&"H@D4b BD@&@*4H D,(J:bD>Z, <,H,@D@:@(4R,F84, >"$:`*,>4b 4

4FF:,*@&">4b F@:>,R>@6 ^>,D(44. ?>" @FJV,FH&:b,H H"80, 8@>8D,H>Z, BD@,8HZ, 8"F"`V4,Fb
4FB@:\2@&">4b 37-42@$D"0,>46 & 4>H,D,F"N (@FJ*"DFH&,>>ZN JRD,0*,>46, "8"*,<4R,F84N 4 *DJ(4N
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>"JR>@-4FF:,*@&"H,:\F84N 4>FH4HJH@&; B@H,D\ H,B:" & (@D@*"N; 4 4FB@:\2@&">4b 42@$D"0,>46,
B@:JR",<ZN F B@<@V\` FBJH>48@& =?!!, & P,:bN @B,D"H4&>@6 @P,>84 @$:"R>ZN F4FH,<.

;,H,@D@:@(4R,F8"b :"$@D"H@D4b !L4>F8@(@ >"P4@>":\>@(@ J>4&,DF4H,H"

;,H,@D@:@(4R,F8"b :"$@D"H@D4b BD@&@*4H 4FF:,*@&">4b, 8"F"`V4,Fb FBJH>48@&@6 <,H,@D@:@(44,
8"R,FH&" "H<@FL,DZ, FHD"H@FL,D>@(@ 4 HD@B@FL,D>@(@ @2@>", ^>,D(,H4R,F8@(@ $":">F", ">":42" @$:"8@&
4 <@*,:,6 B,D,*&40,>4b &@2*JT>ZN <"FF. ?>" JR"FH&J,H & >,F8@:\84N <,0*J>"D@*>ZN 8"<B">4bN
B@ 4FF:,*@&">4` 8@>P,>HD"P44 @2@>". 7D@<, H@(@, & JR,$>@-@$D"2@&"H,:\>ZN P,:bN BD4 >,6

LJ>8P4@>4DJ,H &FB@<@("H,:\>"b FH">P4b BD4,<" 42@$D"0,>46 F >4284< D"2D,T,>4,< F@ FBJH>48@&

";,H,@F"H" 4 =?!!. ?F@$@, &>4<">4, J*,:b,HFb BD4<,>,>4` FBJH>48@&ZN *">>ZN *:b @BD,*,:,>4b
N4<4R,F8@6 FHDJ8HJDZ HD@B@FL,DZ 4 FHD"H@FL,DZ & `(@-&@FH@R>@6 R"FH4 ED,*42,<>@(@ <@Db, " H"80,
*:b @B,D"H4&>@(@ >"$:`*,>4b 2" D"FBD@FHD">,>4,< "^D@2@:,6 & "H<@FL,D, (@D@*@&.

E":@>48F846 J>4&,DF4H,H 4<. !D4FH@H,:b

% D"<8"N F@@H&,HFH&J`V,6 BD@(D"<<Z?D(">42"P44?$X,*4>,>>ZN="P46 >" @F>@&, D,2J:\H"H@&

>"2,<>ZN 42<,D,>46 4 FBJH>48@&ZN *">>ZN B,D4@*4R,F84 F@FH"&:b`HFb (:@$":\>Z, @2@>@&Z, 8"DHZ.

ii) )DJ(4, >"BD"&:,>4b *,bH,:\>@FH4 & @$:"FH4 >"$:`*,>4b 1,<:4

;4>4FH,DFH&@ F,:\F8@(@ N@2b6FH&"

;4>4FH,DFH&@ F,:\F8@(@ N@2b6FH&" @FJV,FH&:b,H *&" @$V,>"P4@>":\>ZN BD@,8H" & @$:"FH4

*4FH">P4@>>@(@ 2@>*4D@&">4b. A,D&Z6 42 ^H4N BD@,8H@&, >"R"HZ6 & 1991(@*J, 8"F",HFb

F,:\F8@N@2b6FH&,>>@6 FH"H4FH484, 4 & ,(@ D"<8"N ,0,(@*>@ 4FF:,*J,HFb @8@:@ 100 000(" H,DD4H@D44.
%H@D@6 BD@,8H >"BD"&:,> >" B@&ZT,>4, ^LL,8H4&>@FH4 8@>HD@:b H@R>@FH4 *">>ZN, BD,*@FH"&:b,<ZN
(D,R,F84<4 L,D<,D"<4, 8@H@DZN FJ$F4*4DJ,H +&D@B,6F846 F@`2.

3>FH4HJH 4@>@FL,D>ZN 4 8@F<4R,F84N 4FF:,*@&">46

% 3>FH4HJH, F@2*">" :"$@D"H@D4b *4FH">P4@>>@(@ 2@>*4D@&">4b, D"FB@:"("`V"b @$@DJ*@&">4,<
*:b B@:>@6 P4LD@&@6 @$D"$@H84 42@$D"0,>46. 7D@<, H@(@, *@B@:>4H,:\>@ JFH">@&:,>@ @$@DJ*@&">4,
*:b JBD"&:,>4b $"2@6 *">>ZN, @$D"$@H84 42@$D"0,>46 4 4FB@:\2@&">4b '3E. ]H" >"JR>@-
4FF:,*@&"H,:\F8"b $"2", BD4>"*:,0"V"b ]::4>F8@<J 8@<4H,HJ B@ 8@F<4R,F84< 4FF:,*@&">4b< 4

H,N>@:@(4b<,L4>">F4DJ,HFb & D"<8"N ?B,D"H4&>@6 BD@(D"<<Z & @$:"FH4 4FF:,*@&">46 4 H,N>@:@(46
;4>4FH,DFH&" D"2&4H4b.

]::4>F8"b @D(">42"P4b B@ 8"DH4D@&">4` 4 F@FH"&:,>4` 8"*"FHD@&

]H" ?D(">42"P4b F@FH"&:b,H 8"DHZ B@R&,>>@-D"FH4H,:\>@(@ B@8D@&" H,DD4H@D44 'D,P44 & D"<8"N
@FJV,FH&:b,<@6+&D@B,6F84< F@`2@<BD@(D"<<Z42JR,>4b B@R&,>>@-D"FH4H,:\>@(@ B@8D@&"7?C3=+.
?>" @H&,R",H H"80, 2" @FJV,FH&:,>4, BD@(D"<<Z F@FH"&:,>4b 8"*"FHD@&.

3>FH4HJH (,@:@(44 4 D"2&,*84 B@:,2>ZN 4F8@B",<ZN

3>FH4HJH BD4<,>b,H H,N>@:@(4` 4 *">>Z, *4FH">P4@>>@(@ 2@>*4D@&">4b & H"84N @$:"FHbN, 8"8
(,@:@(4b, (4*D@(,@:@(4b 4 H,8H@>48", BD4 ^H@< 4FB@:\2J`HFb 42@$D"0,>4b, B@:JR",<Z, F@ FBJH>48@&
"9^>*F"H" 4 EA?G, " H"80, "^D@L@H@F>4<84. ?*4> 42 8@>8D,H>ZN BD@,8H@& 3>FH4HJH" F&b2"> F

BD@&,*,>4,< 4FF:,*@&">46 & @$:"FH4 FHDJ8HJD>@(@ 8@>HD@:b BD@P,FF" <4>,D":42"P44 & &@FH@R>@6

R"FH4 C@*@B >" F,&,D@-&@FH@8, 'D,P44.

="P4@>":\>Z6 L@>* F,:\F8@N@2b6FH&,>>ZN 4FF:,*@&">46

G,N>@:@(4b *4FH">P4@>>@(@ 2@>*4D@&">4b BD4<,>b,HFb *:b <@>4H@D4>(" F,:\F8@N@2b6FH&,>>ZN

J(@*46 4 *:b F@FH"&:,>4b 8"DH 2,<:,B@:\2@&">4b 4 B@R&,>>@6 H"8F@>@<44.
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="P4@>":\>Z6 P,>HD <@DF84N 4FF:,*@&">46

="P4@>":\>Z6 P,>HD <@DF84N 4FF:,*@&">46 4FB@:\2J,H *">>Z,, B@:JR",<Z, F B@<@V\`
JF@&,DT,>FH&@&">>@(@ D"*4@:@8"H@D" F @R,>\ &ZF@84< D"2D,T,>4,< (AVHRR) =?!! 4 F B@<@V\`
BD4$@D" *:b P&,H>@(@ F8">4D@&">4b BD4$D,0>@6 2@>Z (CZCS) "=4<$JF-7", *:b 4FF:,*@&">4b

H,<B,D"HJD>@(@ BD@L4:b 4 F@*,D0">4b N:@D@L4::" & &,DN>,< F:@, <@Db. ?> 4FB@:\2J,H H"80, *">>Z,
FBJH>48" "9^>*F"H" *:b 4FF:,*@&">46 & @H8DZH@< <@D, 4 *:b BD@&,*,>4b 42<,D,>46 >" <,FH"N F
B@<@V\` FJ*@&.

9"$@D"H@D44 *4FH">P4@>>@(@ 2@>*4D@&">4b

K"8J:\H,H (,@:@(44 !L4>F8@(@ >"P4@>":\>@(@ J>4&,DF4H,H"

K"8J:\H,H (,@:@(44 BD@&@*4H 4FF:,*@&">4b & @$:"FH4 2,<:,B@:\2@&">4b, 8"DH4D@&">4b 4
(,@:@(44. ?> JR"FH&J,H H"80, & @FJV,FH&:b,<@6 +&D@B,6F84< F@`2@< BD@(D"<<, "AD4<,>,>4,
*4FH">P4@>>@(@ 2@>*4D@&">4b & P,:bN D"2&4H4b <,>,, $:"(@BD4bH>ZN D"6@>@&".

K"8J:\H,H H@B@(D"L44 !L4>F8@(@ >"P4@>":\>@(@ H,N>4R,F8@(@ J>4&,DF4H,H"

K"8J:\H,H H@B@(D"L44 D"2D"$"HZ&",H 8@<B:,8F>Z, <,H@*Z 4 H,N>@:@(44 BD4<,>,>4b

*4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3E & P,:bN BD,*JBD,0*,>4b @BJFHZ>4&">4b, *:b &Zb&:,>4b
>,2"8@>>@(@ 04:4V>@(@ FHD@4H,:\FH&" B@F:, :,F>ZN B@0"D@&, " H"80, & P,:bN 8"DH4D@&">4b
F,:\F8@N@2b6FH&,>>@(@ 2,<:,B@:\2@&">4b, 4FF:,*@&">4b BD4$D,0>ZN 2@> 4 H.*.

E":@>48F846 J>4&,DF4H,H 4<. !D4FH@H,:b

3FB@:\2Jb 42@$D"0,>4b, B@:JR",<Z, F@ FBJH>48@& "9^>*F"H" 4 EA?G, I>4&,DF4H,H (@H@&4H
H,<"H4R,F84, (,@:@(4R,F84, 4 F,:\F8@N@2b6FH&,>>Z, 8"DHZ & 4>H,D,F"N :,F>@(@ 4 F,:\F8@(@ N@2b6FH&"

4 (,@:@(44. 7D@<, H@(@, E,:\F8@N@2b6FH&,>>"b :"$@D"H@D4b BD4<,>b,H H,N>@:@(4` *4FH">P4@>>@(@
2@>*4D@&">4b & P,:bN D"2&4H4b <,>,, $:"(@BD4bH>ZN D"6@>@& & D"<8"N F@@H&,HFH&J`V,6 BD@(D"<<Z

+&D@B,6F8@(@ F@`2".

](,6F846 J>4&,DF4H,H

I>4&,DF4H,H 4FB@:\2J,H 42@$D"0,>4b, B@:JR",<Z, F@ FBJH>48@& =?!!, "9^>*F"H" 4 EA?G, &
P,:bN @$>@&:,>4b FD,*>,<"FTH"$>ZN 8"DH, <@>4H@D4>(" @8,">4R,F8@6 FD,*Z 4 @P,>84 F@FH@b>4b
:,F@&.

KD"846F846 J>4&,DF4H,H 4<. ),<@8D4H"

)4FH">P4@>>@, 2@>*4D@&">4, BD4<,>b,HFb *:b D,T,>4b BD48:"*>ZN 2"*"R, F&b2">>ZN 8"8 F
FJT,6, H"8 4 F @8,">@<. I>4&,DF4H,H JR"FH&J,H H"80, & BD@42&@*FH&, 8@<B@>,>H@&, >,@$N@*4<ZN *:b
BD4<,>,>4b 8@F<4R,F8@6 H,N>484.

7D@<, H@(@, F:,*J,H @H<,H4H\, RH@ & >"FH@bV,, &D,<b & 'D,P44 @FJV,FH&:b,HFb Db* <,D@BD4bH46
& @$:"FH4 >"$:`*,>4b 1,<:4 8"8 & <"FTH"$"N FHD">Z, H"8 4 & <"FTH"$"N +&D@B,6F8@(@ F@`2". ?F@$@,
&>4<">4, J*,:b,HFb P,>HD"< B@ >"$:`*,>4` 1,<:4 (O=1), @H>@FbV4<Fb 8 F@&<,FH>@6 BD@(D"<<,
+&D@B,6F8@(@ F@`2" 4 +7! B@ F@2*">4` *,P,>HD":42@&">>@6 F,H4, " H"80, +&D@B,6F8@6 F4FH,<,
>"$:`*,>4b 1,<:4 (+E=1), >"BD"&:,>>@6 >" B@:JR,>4, $@:,, P,>>ZN 4 B@:,2>ZN *">>ZN. %8:"* O=1
& *,bH,:\>@FH\ +E=1 $J*,H 2"8:`R"H\Fb & BD,*@FH"&:,>44 JF:J(, JR4HZ&"`V4N 4>H,D,FZ

B@:\2@&"H,:,6. +E=1 @H8DZ&",H *:b 'D,P44 T4D@84, &@2<@0>@FH4 *:b D"2&4H4b *,bH,:\>@FH4 B@
>"$:`*,>4` 1,<:4 >, H@:\8@ >" <,FH>@< JD@&>,, >@ 4 & D"<8"N #":8">F8@(@ B@:J@FHD@&" 4 %@FH@R>@6
+&D@BZ.
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iii) AD@F&,V,>4, 4 B@*(@H@&8" 8"*D@& & @$:"FH4 >"$:`*,>4b 1,<:4

% F@@H&,HFH&44 F D,8@<,>*"P4b<4 _=3EA+5E-II 'D,P4b J0, <>@(@ :,H >"2"* D"2D"$@H":"
D"2:4R>Z, JR,$>@-@$D"2@&"H,:\>Z, BD@(D"<<Z, @N&"HZ&"`V4, >,F8@:\8@ @$:"FH,6 BD4<,>,>4b

8@F<4R,F8@6 H,N>484.

% BD@(D"<<"N >,F8@:\84N J>4&,DF4H,H@& 'D,P44 *:b FHJ*,>H@& B@F:,*>4N 8JDF@& 4 "FB4D">H@&

BD,*JF<@HD,>Z JR,$>Z, BD@(D"<<Z & @$:"FH4 >"$:`*,>4b 1,<:4 (BD4>P4BZ, H,N>@:@(4b 4 H.*.) 4 ,(@
BD4<,>,>4b *:b D,T,>4b BD48:"*>ZN 2"*"R.

7D@<, H@(@, !L4>F846 >"P4@>":\>Z6 J>4&,DF4H,H, !L4>F846 >"P4@>":\>Z6 H,N>4R,F846
J>4&,DF4H,H, E":@>48F846 J>4&,DF4H,H 4<. !D4FH@H,:b, !L4>F8"b >"P4@>":\>"b @$F,D&"H@D4b,
'D,R,F846 P,>HD B@ BD@$:,<"< BD@42&@*4H,:\>@FH4, K@>* "]&(,>4*4F" (!L4>F846 B:">,H"D46) 4
*DJ(4, ">":@(4R>Z, JRD,0*,>4b @FJV,FH&:b`H BD@(D"<<Z B@&ZT,>4b 8&":4L48"P44 4 B@*(@H@&84

8"*D@& & @$:"FH4 >"$:`*,>4b 1,<:4 & D"<8"N +&D@B,6F8@(@ F@P4":\>@(@ L@>*" 4 BD@(D"<<Z

7?;+GG.

3. EBJH>48@&"b F&b2\

E 1992(@*" 'D,P4b BD4 "8H4&>@6L4>">F@&@6 4 H,N>4R,F8@6 B@**,D08, F@ FH@D@>Z+&D@B,6F8@6
8@<4FF44 @FJV,FH&:b,H &,F\<"T4D@8J` BD@(D"<<J D"2&4H4b,BD,*JF<"HD4&"`VJ`<@*,D>42"P4` F,8-
H@D" F&b24 4 &&,*,>4, >@&ZN H,N>4R,F84N >@D<.

I0, B@*(@H@&:,>@ H,N>48@-^8@>@<4R,F8@, @$@F>@&">4,, 8"F"`V,,Fb F@2*">4b >"P4@>":\>@6
F4FH,<Z FBJH>48@&@6 F&b24 "M,::"F-F"H".

AD4 ^H@< ,*4>FH&,>>Z< JR"FH>48@< F4FH,< 3=G+9E!G, 3><"DF"H 4 +%G+9E!G F@ FH@D@>Z
'D,P44 b&:b,HFb (D,R,F8"b (@FJ*"DFH&,>>"b ^8FB:J"H4DJ`V"b @D(">42"P4b "]::,>48 H,:,8@<<\`>4-
8,6T>F" (?G+).

E&@` *,bH,:\>@FH\ & 3=G+9E!G?G+ @FJV,FH&:b,H R,D,2 BbH\ *,6FH&J`V4N >"2,<>ZN FH">P46,
8@H@DZ, JFH">@&:,>Z & *&JN P,>HD"N FBJH>48@&@6 F&b24 & K,D<@B4:"N (P,>HD":\>"b 'D,P4b) 4 =,<,,
(F,&,D>Z6 A,:@B@>,F). Q,D,2 ^H4 >"2,<>Z, FH">P44 & >"FH@bV,, &D,<b JFH">@&:,>@ @8@:@ 40 :4>46
FBJH>48@&@6 F&b24 (RH@ F@@H&,HFH&J,H $@:,, R,< 1 000 >"2,<>ZN :4>46 F&b24). ?$,FB,R,>Z H"80,
&@2<@0>@FH4 *:b H,:,&424@>>@(@ &,V">4b.

7D@<, H@(@, ?G+ b&:b,HFb BbHZ< B@ &,:4R4>, "8P4@>,D@< 3><"DF"H (5,41BD@P,>H"
4>&,FH4P4@>>ZN "8P46). ="2,<>"b FH">P4b & K,D<@B4:"N, 8@H@D"b LJ>8P4@>4DJ,H & F&b28, F@
FBJH>48@< *:b D"6@>" 3>*46F8@(@ @8,">", @$,FB,R4&",H JF:J(4 & @$:"FH4 <@DF8@6 4 FJN@BJH>@6
<@$4:\>@6 FBJH>48@&@6 F&b24 R,D,2 "3><"DF"H-!" 4 "3><"DF"H-E", F@@H&,HFH&,>>@ F 1985(@*" 4 F
1993(@*". % >"FH@bV,, &D,<b >" N@*bV4N B@* (D,R,F84< L:"(@< FJ*"N *,6FH&J,H @8@:@

1 100H,D<4>":@& 3><"DF"H &F,N H4B@&. 32 @$V,<4D@&@(@ @$X,<" @$<,>" B@ F,H4 3><"DF"H &

1995(@*J BD4<,D>@ 4 BD@P,>H" BD4T:@F\ >" FH">P4` & K,D<@B4:"N. C"FB@:@0,>>"b H"80, &

K,D<@B4:"N >@&"b >"2,<>"b FH">P4b, 8@H@D"b LJ>8P4@>4DJ,H & >"FH@bV,, &D,<b & F&b28, F@
FBJH>48@< *:b &@FH@R>@(@ D"6@>" !H:">H4R,F8@(@ @8,">", B@2&@:4H &@FB@:\2@&"H\Fb JF:J("<4

"3><"DF"H-!" 4 "3><"DF"H-E" & >"R":, 1997(@*", BD4 ^H@< B:">4DJ,HFb, RH@ & F,D,*4>, 1997(@*" @$,
>"2,<>Z, FH">P44 B@2&@:bH &@FB@:\2@&"H\Fb JF:J("<4 "3><"DF"H-;/B" 4 ";4>4-;".

EBJH>484 +%G+9E!G 4FB@:\2J`HFb ?G+ 4 *DJ(4<4 8@<B">4b<4 & 'D,P44 & @F>@&>@< *:b

H,:,&424@>>@(@ &,V">4b 4 *:b @8"2">4b JF:J( *,:@&Z< BD,*BD4bH4b<. GD4 FH">*"DH>Z, >"2,<>Z,
H,:,&424@>>Z, FH">P44, D"FB@:@0,>>Z, & !L4>"N 4 K,D<@B4:"N, @$,FB,R4&"`H BDb<@6 BD4,<
FBJH>48@&@(@ &,V">4b, BD4,< B,D,*"R R,D,2 F,H4 F 8@::,8H4&>Z< *@FHJB@<, " H"80, BD,*@FH"&:,>4,
*DJ(4N @H*,:\>ZN JF:J( & @$:"FH4 H,:,&4*,>4b. ?*>" FH">*"DH>"b FBJH>48@&"b <>@(@BD@L4:\>"b

FH">P4b (SMS), D"FB@:@0,>>"b & !L4>"N, BD,*:"(",H JF:J(4 & @$:"FH4 &4*,@-, 8@>L,D,>PF&b24 4
@$<,>" *">>Z<4. 7D@<, H@(@,4<,,HFb @8@:@ 30 2"D,(4FHD4D@&">>ZN FH">P46 F @R,>\ <":@6 "B,DHJD@6
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(SMS/VSAG) *:b 4>L@D<"P4@>>ZN JF:J( 4 @8@:@ 100 000H,:,&424@>>ZN BD4,<>ZN H,D<4>":@& & *@<"N
B@:\2@&"H,:,6 & D"2:4R>ZN R"FHbN 'D,P44.

% 2"8:`R,>4, F:,*J,H @H<,H4H\, RH@ ?G+ @D(">42J,H JR,$>Z, 8JDFZ *:b 4>0,>,D@& 4 H,N>48@&,
@$F:J04&"`V4N >"2,<>Z, FH">P44.

C+EAI#937!C+EAI#937! 7?C+a7?C+a

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

7@F<4R,F8"b *,bH,:\>@FH\ & C,FBJ$:48, 7@D,, B,D&@>"R":\>@ BD,F:,*@&":" >"JR>Z, P,:4.
C"2&4H4, 8@F<@>"&H484 & C,FBJ$:48, 7@D,, >"R":@F\ F 2"BJF8" <":ZN >"JR>ZN FBJH>48@& F,D44

73GE!G 4 D"8,H>ZN 2@>*@& KSR. % >"FH@bV,, &D,<b C,FBJ$:48" 7@D,b *@$4:"F\ 2>"R4H,:\>@(@
BD@(D,FF" & @FJV,FH&:,>44 F&@,6 8@F<4R,F8@6 BD@(D"<<Z, @ R,< F&4*,H,:\FH&J,H 2"BJF8 FBJH>48@&
7?C+aE!G-14 7?C+aE!G-2,B@2&@:b`V46 4FB@:\2@&"H\ 8@F<4R,F8@, BD@FHD">FH&@ & 8@<<,DR,F84N
P,:bN. % D"<8"N B@F:,*J`V,6 *,bH,:\>@FH4 &,*,HFb D"$@H" B@ F@2*">4` *&JNFHJB,>R"H@6 D"8,HZ KSR
4 FBJH>48" 7?;AE!G, 8@H@DZ, B:">4DJ,HFb 2"BJFH4H\ F@@H&,HFH&,>>@ & 19974 1999(@*"N.

A. 7D"H8@,7D"H8@, @B4F">4,@B4F">4, 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH4*,bH,:\>@FH4

EBJH>48 73GE!G-1$Z: 2"BJV,> 10 "&(JFH" 1992(@*" F B@<@V\` D"8,HZ->@F4H,:b "!D4">-V52"
4 &Z&,*,> >" @D$4HJ F B,D4(,,< 1 3018<, "B@(,,< 1 4028< 4 >"8:@>,>4,< 66,1 (D"*JF". EBJH>48 &,F4H
50 8( 4 4<,,H 8J$4R,F8J` L@D<J F D"2<,D"<4 35 x 35 x 67F<. % 8"R,FH&, B@:,2>@6 >"(DJ284 >"

FBJH>48, JFH">@&:,>" F:,*J`V"b "BB"D"HJD":

· F4FH,<" B,D,*"R4 *">>ZN F BD@<,0JH@R>Z< ND">,>4,< "A!7E!G 7@<<\`>48,6T>"
(13;$"6H 1IA%, 9,67$4H/F B@ 8">":J "$@DH-1,<:b")

· F4FH,<" FX,<84 1,<:4 EIS (*&, 8"<,DZ F D"2D,T,>4,<: 2-3 8< 4 400<)

· ^8FB,D4<,>H":\>"b "BB"D"HJD" P4LD@&@6 @$D"$@H84 F4(>":@& (DSPE)

· D"*4@"8H4&>Z6 *,H,8H@D R"FH4P (^8FB,D4<,>H B@ 4FF:,*@&">4` 8@F<4R,F8@(@ 42:JR,>4b
(CRE)).

EBJH>48 73GE!G-2 $Z: 2"BJV,> 26 F,>Hb$Db 1993(@*" F B@<@V\` D"8,HZ->@F4H,:b "!D4">"
4 &Z&,*,> >" >428J` @8@:@2,<>J` @D$4HJ F B,D4(,,< 795 8<, "B@(,,< 805 8< 4 >"8:@>,>4,< 98,68
(D"*JF". EBJH>48 &,F4H 47,58( 4 4<,,H 8J$4R,F8J` L@D<J F D"2<,D"<4 35 N 35 N 67 F<. % 8"R,FH&,
B@:,2>@6 >"(DJ284 >" FBJH>48, JFH">@&:,>" F:,*J`V"b "BB"D"HJD":

· F4FH,<" FX,<84 1,<:4; ^8FB,D4<,>H":\>"b "BB"D"HJD" *:b P4LD@&@6 @$D"$@H84 F4(>":@&
(DSPE)

· ^8FB,D4<,>H":\>Z6 *,H,8H@D 37-42:JR,>4b (IREX)
· *,H,8H@D ^:,8HD@>@& >4284N ^>,D(46 (LEED).

EBJH>48 7?C+aE!G-1 $Z: 2"BJV,> 5 "&(JFH" 1995(@*" F B@<@V\` "<,D48">F8@6 D"8,HZ-
>@F4H,:b "),:\H"" 4 &Z&,*,> >" (,@FH"P4@>"D>J` @D$4HJ >"* H@R8@6 116 (D"*. &.*. EBJH>48 4<,,H
8J$4R,F8J` L@D<J F D"2<,D"<4 163 x 132N 99 F< 4 @$@DJ*@&"> B">,:\` F@:>,R>ZN $"H"D,6, D"2<,D
8@H@D@6 & D"2&,D>JH@< &4*, F@FH"&:b,H 15,45<, 4 D,L:,8H@D@< F *4"<,HD@< 1,52 x 1,83<. EH"DH@&"b
<"FF" FBJH>48" F@FH"&:b:" 1 4598(. =" FBJH>48, $Z:4 JFH">@&:,>Z D,HD">F:bH@DZ *:b @$,FB,R,>4b
F&b24 &>JHD4 FHD">Z, H,D<4>":Z F @R,>\ <":@6 "B,DHJD@6 (VSAT), " H"80, F4FH,<Z B,D,*"R4 *">>ZN,
B,D,*"R4 &4*,@F4(>":@& 4 BDb<@(@ &,V">4b (CA%).

EBJH>48 7?C+aE!G-2 $Z: 2"BJV,> & b>&"D, 1996(@*" F B@<@V\` "<,D48">F8@6 D"8,HZ-
>@F4H,:b "),:\H"" 4 &Z&,*,> >" (,@FH"P4@>"D>J` @D$4HJ >"* H@R8@6 116 (D"*. &.*. ]H@H FBJH>48 4<,,H
H"8J` 0, 8@>L4(JD"P4` 4 @$@DJ*@&"> H"8@6 0, "BB"D"HJD@6, 8"8 4 7?C+aE!G-1.
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% 1999(@*J B:">4DJ,HFb D"2<,FH4H\ >" (,:4@F4>ND@>>@6 @D$4H, F >"8:@>,>4,< 98 (D"*JF@&
8@D,6F846 <>@(@P,:,&@6 FBJH>48 7?;AE!G. %ZF@H" FBJH>48" - 1,8<, *4"<,HD - 1,1<, @$V"b <"FF" -
500 8(. % 8"R,FH&, B@:,2>@6 >"(DJ284 >" FBJH>48, $J*,H JFH">@&:,>" 8"<,D" >" A1E F &ZF@84<

D"2D,T,>4,<; 8"<,D" F >4284< D"2D,T,>4,< (BD4$@D 8@>HD@:b P&,H" B@&,DN>@FH4 @8,">"); *,H,8H@D
R"FH4P &ZF@8@6 ^>,D(44; 4 4@>@FL,D>Z6 42<,D4H,:\>Z6 *"HR48.

A@<4<@ FBJH>48@&@6 BD@(D"<<Z C,FBJ$:48" 7@D,b "8H4&>@ @FJV,FH&:b,H BD@(D"<<J 2"BJF8"

D"8,H>ZN 2@>*@&. C"8,HZ F,D44 KSR 4<,`H F:,*J`V4, N"D"8H,D4FH484: <"FF" - 1,2 H, *4"<,HD - 42
F<, *:4>" - 6,7<. ]H4 >,JBD"&:b,<Z, D"8,HZ @F>"V,>Z *&4("H,:b<4 H&,D*@(@ H@B:4&". % 8"R,FH&,
B@:,2>@6 >"(DJ284 >" FBJH>48"N JFH">@&:,>Z BD4$@DZ *:b 42<,D,>4b N"D"8H,D4FH48 @2@>@&@(@ F:@b.
7 >"FH@bV,<J &D,<,>4 BD@42&,*,>Z *&" 2"BJF8" H"84N D"8,H: 4 4`>b 1993(@*" D"8,H" KSR-1*@FH4(:"
&ZF@HZ 39 8<, " 1 F,>Hb$Db 1993(@*" D"8,H" 7SR-2*@FH4(:" &ZF@HZ 49 8<. % 1997(@*J B:">4DJ,HFb
BD@42&,FH4 2"BJF8 *&JNFHJB,>R"H@6 D"8,HZ KSR>" &ZF@HJ 150 8<. ]H" *&JNH@>>"b D"8,H" $J*,H 4<,H\
42 F< & *4"<,HD,, 11< & *:4>J 4 $J*,H JBD"&:bH\Fb F B@<@V\` >@F@&@(@ FH"$4:42"H@D". % 8"R,FH&,
B@:,2>@6 >"(DJ284 >" D"8,H, $J*,H JFH">@&:,> 4@>@FL,D>Z6 42<,D4H,:\>Z6 *"HR48, @2@>@&Z6
42<,D4H,:\>Z6 *"HR48 4 *,H,8H@D D,>H(,>@&F8@(@ 42:JR,>4b.

% >"FH@bV,, &D,<b @H,R,FH&,>>"b 8@F<4R,F8"b BD@<ZT:,>>@FH\ C,FBJ$:484 7@D,4 B,D,04&",H

B,D4@* FH">@&:,>4b. %<,FH, F H,< @>" 4<,,H N@D@T4, B,DFB,8H4&Z 4 & $:40"6T,< $J*JV,< FB@F@$>"
*@FH4R\ :4*,D@& & ^H@6 @$:"FH4. % D"2D"$@H8, 4 F@2*">44 B@*F4FH,< *:b $J*JV,(@ FBJH>48"

7?;AE!GBD4>4<":4 JR"FH4, &,*JV4, 8@<B">44. =,8@H@DZ, 42 >4N,>"BD4<,D "M.>*"6 ^:,8HD@>48F
3>8.", "7@D,b G,:,8@<" 4 ")"8@< 3>8.", b&:b`HFb H"80, JR"FH>48"<4 <,0*J>"D@*>@(@ 8@>F@DP4J<",
@FJV,FH&:b`V,(@ BD@,8HZ & @$:"FH4 FBJH>48@&@6 F&b24, H"84,, 8"8 "3D4*4J<" 4 "':@$":FH"D".

% C,FBJ$:48, 7@D,, D"2D"$@H"> *@:(@FD@R>Z6 >"P4@>":\>Z6 B:"> D"2&4H4b 8@F<@>"&H484 >"

B,D4@* *@ 2015(@*". % D"<8"N ^H@(@ *@:(@FD@R>@(@ B:">" D"2D"$"HZ&"`HFb B@*D@$>Z, BD@(D"<<Z
*,bH,:\>@FH4. % @FJV,FH&:,>44 ^H4N BD@(D"<< BD4<JH "8H4&>@, JR"FH4, BD@<ZT:,>>Z,, >"JR>Z, 4
BD"&4H,:\FH&,>>Z, JRD,0*,>4b, RH@ B@<@0,H C,FBJ$:48, 7@D,, &@6H4 & F:,*J`V,< FH@:,H44 & (DJBBJ
:4*,D@& & @$:"FH4 8@F<4R,F8@6 BD@<ZT:,>>@FH4.

S%+5O!C3aS%+5O!C3a

[A@*:4>>Z6 H,8FH >" LD">PJ2F8@< b2Z8,]

A@F8@:\8J & S&,6P"D44 >,H >"P4@>":\>@(@ 8@F<4R,F8@(@ "(,>HFH&", @>" >, @FJV,FH&:b,H
8"84N-:4$@ R4FH@ >"P4@>":\>ZN 8@F<4R,F84N BD@(D"<<. 7@F<4R,F8"b *,bH,:\>@FH\ @FJV,FH&:b,HFb
& D"<8"N R:,>FH&" FHD">Z & +&D@B,6F8@< 8@F<4R,F8@< "(,>HFH&,, & 8@H@D@< B@<4<@ @$b2"H,:\>ZN
&4*@& *,bH,:\>@FH4 (&8:`R"b <,D@BD4bH4b B@ @$V,<J $`*0,HJ 4 >"JR>J` BD@(D"<<J) @>" JR"FH&J,H
& BD@(D"<<"N,8"F"`V4NFb F@2*">4b D"8,H->@F4H,:,6,>"$:`*,>4b 1,<:4,B4:@H4DJ,<ZN 8@F<4R,F84N
B@:,H@&, F4FH,< H,:,8@<<J>48"P46,<48D@(D"&4H@:@(44 4 H,N>@:@(46, " H"80, & BD@(D"<<,AC?)+7E
(BD@(D"<<" D"2D"$@H84 >"JR>ZN ^8FB,D4<,>H@& & D"<8"N B@<@V4 J>4&,DF4H,HF84< (DJBB"< 4 & P,:bN
D"FT4D,>4b F@HDJ*>4R,FH&" <,0*J >"JR>Z<4 4>FH4HJH"<4 4 BD@<ZT:,>>@FH\`).

?#W+)3=+==Y+?#W+)3=+==Y+ !C!#E73+!C!#E73+ ];3C!GY];3C!GY

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

=" BD@Hb0,>44 &F,6 4FH@D44 R,:@&,R,FH&" &"0>Z< ^:,<,>H@< H,N>4R,F8@(@ BD@(D,FF" B@FH@b>>@

@FH"&":"F\ D"2D"$@H8" >@&ZN 4:4 JF@&,DT,>FH&@&">>ZN <"H,D4":@&. % >"FH@bV,, &D,<b @H<,R",HFb
>,@H:@0>Z6 4 B@FH@b>>@ &@2D"FH"`V46 FBD@F >" <"H,D4":Z, FB,P4":\>@ "*"BH4D@&">>Z, 4

BD4FB@F@$:,>>Z, *:b 8@>8D,H>ZN &4*@& BD4<,>,>4b BD"8H4R,F84 &@ &F,N @$:"FHbN, >"R4>"b @H
<,H"::JD(44 4 8@>R"b ^:,8HD@>48@6. AD@(D,FF & @$:"FH4 <"H,D4":@&,*,>4b FH": @*>4< 42

<@V>,6T4N FD,*FH& @$,FB,R,>4b 8@>8JD,>H@FB@F@$>@FH4 BD@<ZT:,>>@FH4 >" <4D@&@< DZ>8,.
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%ZD"V4&">4, <@>@8D4FH"::@& 42 04*8@6 4:4 B"D@&@6 L"2Z 4FN@*>@6 FD,*Z F&b2">@ F

BD@P,FF"<4 @$D"2@&">4b P,>HD@& 8D4FH"::42"P44 4 4N D@FH". E"< D@FH @$JF:@&:,> <,0L"2>Z<4

b&:,>4b<4, F&b2">>Z<4 F B,D,>@F@< <"FFZ 4 H,B:" >" $@:\T4, D"FFH@b>4b & F<,0>@6 4FN@*>@6 L"2,.
% BD@P,FF, 8D4FH"::42"P44 <,0L"2>"b (D">4P" *,6FH&J,H & 8"R,FH&, <,FH>@(@ 4FH@R>48" H,B:"

&F:,*FH&4, &ZF&@$@0*,>4b F8DZH@6 H,B:@HZ 2"H&,D*,&">4b, " H"80, &Z2Z&",H @F,*">4, D"FH&@D,>>@(@
&,V,FH&", 2"&4FbV,, @H H,D<@*4>"<4R,F8@(@ 8@^LL4P4,>H" F,(D,("P44 ^H@(@ D"FH&@D,>>@(@ &,V,FH&".
AD4 B,D,>@F, R"FH4P <@(JH *,6FH&@&"H\ *&" <,N">42<": *4LLJ24b 4 8@>&,8P4b.

3FF:,*@&">4b & @$:"FH4 &ZD"V4&">4b 8D4FH"::@& BD,*FH"&:b`H 2>"R4H,:\>Z6 4>H,D,F,
B@F8@:\8J @>4 @N&"HZ&"`H BD"8H4R,F84 &F, H"8 >"2Z&",<Z, "LJ>8P4@>":\>Z, <"H,D4":Z", $,2
8@H@DZN >, @$N@*bHFb H"84, FHD"H,(4R,F84, 4 &,F\<" 8@>8JD,>H@FB@F@$>Z, @HD"F:4 BD@<ZT:,>>@FH4,
8"8 ^:,8HD@>48" 4 H,:,8@<<J>48"P44. ]H4 @HD"F:4 4FB@:\2J`H >"4$@:,, B,DFB,8H4&>Z, H,N>@:@(44
& P,:bN J:JRT,>4b F&@6FH& <"H,D4":@& >" <48D@F8@B4R,F8@<, " B@D@6 4 "H@<"D>@< JD@&>,. ]H@

BD,*B@:"(",H, & R"FH>@FH4, BD4<,>,>4, &,F\<" F:@0>ZN <,H@*@& &ZD"V4&">4b 8D4FH"::@& 4

@$,FB,R,>4, *:b ^H@(@ @BH4<":\>ZN JF:@&46.

;@>@8D4FH"::Z BGO(Bi12GeO20), BSO(Bi12SiO20) 4 4N H&,D*Z, D"FH&@DZ b&:b`HFbT4D@8@2@>>Z<4,
&ZF@8@@<>Z<4 B@:J*4^:,8HD48"<4, 8@H@DZ, b&:b`HFb H"80, B\,2@^:,HD48"<4, @$:"*"`V4<4
L@H@BD@&@*4<@FH\`, " H"80, "8JFH@@BH4R,F8@6, <"(>4H@@BH4R,F8@6 4 @BH4R,F8@6 "8H4&>@FH\`.
#:"(@*"Db ^H4< F&@6FH&"< @>4 T4D@8@ BD4<,>b`HFb & JFHD@6FH&"N *:b @BH4R,F8@6 @$D"$@H84 *">>ZN

4 J2:"N &ZR4F:4H,:\>ZN <"T4>, >"BD4<,D & BD@FHD">FH&,>>ZN <@*J:bH@D"N F&,H" 4

L@H@BD,:@<:b`V4N @$X,<>@-(@:@(D"L4R,F84N @BH4R,F84N ^:,<,>H"N. 7 F4:48"HJ &4F<JH" (%S?),
(,D<">4HJ &4F<JH" (%G?) 4 4N H&,D*Z< D"FH&@D"< & &4*, @$X,<>ZN 8D4FH"::@& 4 ^B4H"8F4":\>ZN
B:,>@8 BD@b&:b,HFb 2>"R4H,:\>Z6 4>H,D,F & F&b24 F 4N BD4<,>,>4,< & @BH@^:,8HD@>>ZN 4

"8JFH@^:,8HD@>>ZN FN,<"N 4>H,(D4D@&">>ZN F4FH,<. ]H4 <"H,D4":Z 4 4N H&,D*Z, D"FH&@DZ & &4*,
<@>@8D4FH"::@& <@(JH 4FB@:\2@&"H\Fb & 8"R,FH&, B@*:@084 *:b ^:,<,>H@& F H@>84< ^B4H"8F4":\>Z<

F:@,< *:b @BH@^:,8HD@>>ZN FN,< & 4>H,(D":\>@6 @BH48,.

?*>4< 42 B@:JBD@&@*>48@&ZN <"H,D4":@&, 4<,`V4N &"0>@, 2>"R,>4, *:b BD@42&@*FH&"
@BH@^:,8HD@>>@6 "BB"D"HJDZ, b&:b,HFb "DF,>4* ("::4b (G"!s),>" 8@H@DZ6 4<,,HFb T4D@846 FBD@F F@
FH@D@>Z BD,*BD4bH46, BD@42&@*bV4N 8@<B\`H,D>J`, H,:,8@<<J>48"P4@>>J` 4 ^:,8HD@>>J` H,N>48J.
?> @$:"*",H F&@6FH&"<4, 8@H@DZ, &"0>Z *:b "BB"D"HJDZ &ZF@8@F8@D@FH>@6 @$D"$@H84 F4(>":@& 4 *:b
F&,H@42:JR"`V4N JFHD@6FH&.

AD@&@*4<Z, & >"FH@bV,, &D,<b 4FF:,*@&">4b >"BD"&:,>Z >" 42JR,>4, BD@P,FF" &ZD"V4&">4b

$4>"D>ZN 4 HD,H4R>ZN B@:JBD@&@*>48@&ZN <"H,D4":@& <,H@*@< 2@>>@6 B:"&84. GD4 D"2:4R>Z,

BD@,8H" @FJV,FH&:b`HFb L"8J:\H,H@< <"T4>@FHD@,>4b I>4&,DF4H,H" ?$X,*4>,>>ZN !D"$F84N

]<4D"H@&.


