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9/01,)*-!93,4)%/4/%!/2!.,)1043)06!!!
!!F8;F.8!9"%*ZG20-5!j&#.<2/!F&#3!##2!9=<2C#b=99/!$&()30123j!"41!#1)+)0!0101.1+&:!9/01,)*-!&41%%1+6!!!
!!F8;F.8!9"Y*1G5!j##2!%=993!=99/b9=<2C#!'()&C2$&()3j!"41!#1)+)0!0101.1+&6!"
!.F8;F.8!9"?5>5+51!j_->9=.&%!9:C#(3!/<3!:9>#2!##2!/<D!:$&C83!F6#>#2j!"#$$%&'()*+,)*-!93,4)%/4/%6"
!;F8;F.8!9"/0+GBD*2!j%=9#2!$&()3!/<3!90!##2!'3#=!$##Dj!"9/01,)*-!0%/1+1!.33%A!/2!BCDA<$,,/+6!!!!
.!F8;F.8!9"%0GG532!j>=##./!9:C#(3!90!>#='()&$$#2/#!8939k'j!"<1.1&4)08!,1+&%12,1'4)16"
..F8;F.8!9"P512!j$&()30123!/<3!(923&21!><2!D$#1=#2!>#=<2/#=/#j!"<1.1&4)08!@1+3&6!!!!!
89F8AF.8!9"#225+O55=!j##2!#29=.!=#()3)9#D&%!>99=6#=0j!"+)14!.1%-,$$%8:!41!#1)+)0!0101.1+&6"
8IF8AF.8!9"?+5BD2!j##2!=99/!$&()3!/<3!2<<=!:#2#/#2!><$3j!"#$$%&'()*+,)*-!,)'(4-/01,6!
8[F8AF.8!9"U5GO*G"SP+65=51301-T!j8939k'!><2!##2!=92/#!6&33#!:9$j!"<1.1&4)08!%12,1'4)1!2,)4&,)'(4!/5!
&4/2811,4*1&6"
!!F8AF.8!9"U*4453!j&#3'!6<3!$##D!90!##2!'3#=j!"<1.1&4)08!@1+3&6!!!!!
!;F8AF.8!9"P53<,5!j##2!F##=!%=993!$&()3!&2!)#3!6#'3#2j!"<1.1&4)08!@1+3&6!!!
!JF8AF.8!9"P512!j##2!8#$!$&()3!.#3!/#!D$#1=!><2!##2!%$&.69=.j!"<1.1&4)08!.1%,)'(4)+0!-%$$+6!!!!
!JF8AF.8!9"?55+>53-5!j##2!01$'#=#2/!)#$/#=!=99/!$&()3j!"#$$%&'()*+,)*-!,)'(4-/01,6"
!JF8AF.8!9"/GG512!j##2!'3&$'3<<2/!$&()30123j!"<1.1&4)08!@1+3&6!!!!!
.8F8AF.8!9"Y5265!jN!92=#%#$.<3&%!D2&00#=#2/#!6&33#!0123#2j!"+)14!.1%-,$$%86!!!
.!F8AF.8!9"E612FN02536X15FW0>5+!j##2!%=9#2b=99/!8$&DD#=#2/!$&()3I "<1.1&4)08!=)%)3&6  
.!F8AF.8!9"P553!jN!8#$%=9#2#!$&()3#2!.#3!#$D!##2!=99/!01$'#=#2/!$&()3j!"41!#1)+)0!0101.1+&6!
.;F8AF.8!9"K*5-5+355!j##2!$&()3:$<16!>#='()&C2'#$j!"41!#1)+)0!0101.1+&6!
.AF8AF.8!9"R>5+754!j:<$0#2>9=.&%!8$&DD#=#2/!=99/!$&()3j!"<1.1&4)08!,)'(4;3),6!!!
.9F8AF.8!9"EBD5335O5335!j##2!)##$!)#$/#=!9:C#(3j!"9/01,)*-!.33%<$,,/+:!,)'(4-/01,!/2!9141//%6!!!
.QF8AF.8!9"U*4453!j8939!><2!##2!8#$$#!$&()3:9$j!"<1.1&4)08!8//%!81!;/+!.1%,)'(4!'/+81+&&5//%6!!!
.JF8AF.8!9"$5-5+*==5+C553!j##2!)<$8!>&#=D<23j!"41!#1)+)0!0101.1+&6"
.JF8AF.8!9"&>5+:532!j##2!F##=!)#$/#=!$&()30123j!"<1.1&4)08!@1+3&6!!!
8JF89F.8!9"(63O55=!j8939!><2!##2!F6<=3!9:C#(3j!"#$$%&'()*+,)*-!.,)1043)0!/2!(1,)-/541%!/2!;1551,)+6"
8[F89F.8!9"R5=3*!j##2!8#$!6&3!$&()30123!/<3!3#=!0$<<3'#!:$##8!)<2%#2j!"<1.1&4)08!@1+3&6!!!
!!F89F.8!9"L5335!j##2!D$#&2#!6&33#!'3&0!/&#!'2#$!:#699%j!"#$$%&'()*+,)*-!&$41,,)146!!
!.F89F.8!9"EBD*251!jN!>99=6#=0#2!&2!/=&#)9#D'89=.<3&#j!"#$$%&'()*+,)*-!2/%9$4)1!($,2!,11001,/51+!
<$,,/++1+6"
!;F89F.8!9"L<125!j>#='()&C2'#$!/<3!$&CD3!90!##2!>11=6#=D0&C$j!"#$$%&'()*+,)*-!,)'(4-/01,6"
!AF89F.8!9"P51=!j%=9#0!><2!##2!3&#23<$!9=<2C#!:9$$#2j!"9/01,)*-!2/%9$4)1!./01,&!/2!<$,,/++1+6"
!QF89F.8!9"#C5754!j##2!6&33#!:<$!/&#!:$##8!)<2%#2j!"<1.1&4)08!@1+3&6!!!!!
.8F89F.8!9"?63C51!j>=##./#!=9/#!%$9#/j!"<1.1&4)08!9$$+6!!
.!F89F.8!9"?+<775!j9:C#(3!.#3!N!%#$#!$&()3#2!:9>#2<<2!#2!5!%=9#2!$&()3!92/#=<<2j!"41!#1)+)0!0101.1+&6!!!
.!F89F.8!9"?+0=53!j##2!)#$/#=#!(&=D#$!.#3!h!$<.0#2j!"41!#1)+)0!0101.1+&6!!!
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..F89F.8!9"P512O+<775!j##2!=9/#!:<$!.#3!=9/#!'3<<=3j!"#$$%&'()*+,)*-!9141//%7%3)941&'(%//4!/2!,)'(4-/01,6!

.[F89F.8!9"W<<G2,5C53!j92:#D#2/!>99=6#=0!90!8939j!";11%!#$$%&'()*+,)*-!%101+8%3551,&6"
8AF8IF.8!9"L*+2G53!j##2!$&()3!.#3!)#3!1&3#=$&CD!><2!##2!D6<$j!"<1.1&4)08!@1+3&6!!!!"
8AF8IF.8!9"Y5265!j&#3'!6<3!$##D!90!##2!)#$/#=#!'3#=j!"<1.1&4)08!E==6!!!
8IF8IF.8!9"W63+6X=!j##2!'2#$!>$&#%#2/!9:C#(3j!"41!#1)+)0!0101.1+&6"
8IF8IF.8!9"L*351O55=!j##2!6&3!:9$>9=.&%!>#='()&C2'#$j!"41!#1)+)0!0101.1+&:!9/01,)*-!<$,,/+6"
8QF8IF.8!9"P+54O5+751!j&#.<2/!F&#3!?!>=##./#!9:C#(3#2j!"9/01,)*-!2$+4$&)1<$,,/++1+6"
8QF8IF.8!9"W553-5!j6&3!$&()3!/<3!$##D!90!##2!'3#=j!"#$$%&'()*+,)*-!&$41,,)146!!!
!!F8IF.8!9"N<<+15!j?!)#$/#=#!$&()3>#='()&C2'#$#2j!"<1.1&4)08!@1+3&!1+!>35)41%6!!!!!"
!.F8IF.8!9"/GG5!jF##=!D$#&2!6&3!$&()30123C#j!"<1.1&4)08!@1+3&6!!!!!!!
!;F8IF.8!9"U*FY516175!j##2!%##$D$#1=&%!$<2%6#=0&%!>9#=31&%j!"41!#1)+)0!0101.1+&6!!!!!!!
!AF8IF.8!9"Y5265!jN!>=##./#!$&()30123C#'j!"41!#1)+)0!0101.1+&:!9/01,)*-!&$41,,)141+6!!!!
!QF8IF.8!9"/12,5+:51!jF##=!)#$/#=!2&#3-D2&00#=#2/!%##$<()3&%!:9$$#3C#j!"#$$%&'()*+,)*-!&$41,,)146!!!"
!JF8IF.8!9"%*<2D0351!jA!6&33#!6<F&%#!:<$$#2j!";11%!#$$%&'()*+,)*-!,)'(4&5/4&6"
.8F8IF.8!9"R6XG-51"S$5-5+301-T!jN!98!E!<<2!#$D<<=!%#)#()3#!:9$$#2j!")+!/+81%;/1-!<)*!FGH6"
.8F8IF.8!9"U5<>51!j##2!)#$/#=!9=<2C#!$&()3!.#3!##2!'3<<=3j!"<1.1&4)08!81!9$$+6!!!
..F8IF.8!9"/0+GBD*2!j5@@-3<$!F6<=3#!'3<<8>9=.&%#!9:C#(3#2j!"#$$%&'()*+,)*-!<$,,/+6!!!
.;F8IF.8!9"?+<775!j9><<$<()3&%!>#='()&C2'#$!.#3!'3<<=3j!"9/01,)*-!8//%!81!;/+!.1%,)'(4!.,)1043)0!1+!'/+4%$),6"
.9F8IF.8!9"Y*5G530+5!j##2!'99=3!:<$!/&#!/99=!/#!$1()3!>$99%j!"<1.1&4)08!(141,3'(4<$,,/+6!
.QF8IF.8!9"(0445!jF&$>#=D$#1=&%!:<2/>9=.&%!>99=6#=0j!!"<1.1&4)08!%)+0./%9)01!2/,)1<$,,/+6!!
;8F8IF.8!9"?63C51!j##2!8#$!6&3!:=<2/#2/!$&()3!.#3!##2!D$#&2#!#=:&Cj!"<1.1&4)08!@1+3&!1+!>35)41%6"
;8F8IF.8!9"K55+!j##2!)#$/#=!$&()3!.#3!/<<=:9>#2!29%!##2!D$#&2#=!$&()3C#j!"<1.1&4)08!@1+3&!1+!>35)41%6!!!
;8F8I"51"8.F8QF.8!9"?65+O55=!j'2#$!:#6#%#2/!=92/!$&()3%#>#2/!9:C#(3j!";11%!#$$%&'()*+,)*-!&$41,,)141+6"
C*45+".8!9"Y*BD5D0<2!j.##=/#=#!%#31&%#2!F&#2!##2!>=##./!9:C#(3j!"41!#1)+)0!0101.1+&6!!!!"
X<36".8!9"%*<2D0351F&*G2!j>=##./!>99=6#=0!90!>&/#9j!";11%!#$$%&'()*+,)*-!./01,!/2!)+&1'46!!!
8!F8QF.8!9"L6--53O<+7!j##2!)##$!)#$/#=#!'3#=!&2!)#3!299=/#2j!"<1.1&4)08!I$51,,$6!!!
8!F8QF.8!9"L**+G53!j##2!6&33#!:9$!%#>9$%/!/99=!D$#&2#=#!6&33#!:9$$#2j!"41!#1)+)0!0101.1+&6!!!!!
8!F8QF.8!9"%<3-51O5+7!j8$&DD#=#2/!$&()3>#='()&C2'#$!.#3!>#='()&$$#2/#!D$#1=#2j!"<1.1&4)08!I$51,,$6!
8.F8QF.8!9"Y*5G530+5!j##2!:$&2D#2/!0&C$>9=.&%!>99=6#=0j!"#$$%&'()*+,)*-!8//%!81!;/+!.1%,)'(4!.,)1043)06"
8IF8QF.8!9"?55+G5!j##2!9><<$!6&3!$&()3!/<3!3=<<%!=&()3&2%!Z,!>$99%j!"<1.1&4)08!.,)1043)06"
8IF8QF.8!9"&*G251-5!jN!>=##./#!$&()3#2j!"#$$%&'()*+,)*-!&$41,,)141+6!!!
!8F8QF.8!9"R5=3*!j##2!9=<2C#b=9/#!$&()3:9$j!"9/01,)*-!.33%<$,,/+6"
!!F8QF.8!9"U*4453!j##2!%#=1&'$99'!)#$/#=!%##$!$&()3j!"9/01,)*-!.33%<$,,/++1+6!!!
!JF8QF.8!9"P512!j?!8#$$#!$&()3:9$$#2j!"41!#1)+)0!0101.1+&6!!!!!
!JF8QF.8!9"N54453!j8939!><2!##2!6&33#!>#='()&C2&2%j!"<1.1&4)08!.,)1043)06!
![F8QF.8!9"Y<6GO+*5=!j902<.#!><2!##2!9:C#(3!.#3!/#!>9=.!><2!##2!D99D093j!"<1.1&4)08!2/,)1<$,,/+6!!
.IF8QF.8!9"(51-5+4*1-5!j>=##./!$&()3>#='()&C2'#$!90!8939j!"<1.1&4)08!.,)1043)06!
.QF8QF.8!9")03GFU5GF?061G"S\+01=+6X=T!j8939!><2!%=93#!>=##./#!>#='()&C2'#$#2j!"<1.1&4)08!
,1+4)'3,$%)&#/,-1+6!
;8F8QF.8!9"V65151!j##2!8#$!6&3!D2&00#=#2/!$&()3j!"41!#1)+)0!0101.1+&6!!!
;!F8QF.8!9"?+0GGBD002!j)#$/#=#!$&()3#2!/&#!<<2!#2!1&3!%&2%#2j!"41!#1)+)0!0101.1+&:!9/01,)*-!9141/%1+6!
X<36H0<7<G2<G"W5>53754!j##2!)##$!)#$/#=#!'3#=j!"41!#1)+)0!0101.1+&:!9/01,)*-!.,)1043)0!/2!(1,)-/541%6!
0<7<G2<G".8!9"M,6X100+-5!j>99=6#=0!.#3!##2!>1=&%#!'3<<=3j!"#$$%&'()*+,)*-!9141//%7%3)941&'(%//46!
D03Z"0<7<G2<G".8!9"Y*5G530+5!j##2!=92/!>99=6#=0!<<2!/#!)#.#$j!"41!#1)+)0!0101.1+&:!9/01,)*-!<$,,/+6!
8AF8JF.8!9"$0C0+52D!j#2D#$#!%#31&%#2!F&#2!>#='()&$$#2/#!:9$$#2j!"41!#1)+)0!0101.1+&6!
8IF8JF.8!9"W55+-5!j##2!8#$!%##$b9=<2C#!$&()3j!"41!#1)+)0!0101.1+&6!!!
8IF8JF.8!9"E612F$6=300G!j9=<2C#-%#$#!$&()3'3=##0j!"41!#1)+)0!0101.1+&:!9/01,)*-!9141//%!/2!%3)941&'(%//46!!!
!8F8JF.8!9"N*+2540+=!j##2!N-3<$!6&33#!(&=D#$'j!"<1.1&4)08!,)'(4&5/4&6!
!;F8JF.8!9"R-61751!j&#.<2/!F&#3!:&C2<!N!11=!$<2%!##2!8#$!$&()30123j!"#$$%&'()*+,)*-!@10$6!!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!J!

!

!

J!

!;F8JF.8!9"%5BD253!j##2!8#$!$&()30123!/<3!(&=D#$>9=.&%!:#6##%3j!"#$$%&'()*+,)*-!&41%"%1+6!1+!9141//%6!!!
!;F8JF.8!9"U017540+=!j8939!><2!>=##./!>#='()&C2'#$!3&C/#2'!926##=j!"9/01,)*-!<,$$8*1!/2!$+81%!-,1)+!
.//%#1%5!8)'(4!<)*!81!,1+&6"
![F8JF.8!9"E356-6175!jF&$>#=D$#1=&%!=92/!>#='()&C2'#$j!"41!#1)+)0!0101.1+&:!9/01,)*-!2/,)1<$,,/+6!!!
![F8JF.8!9"P53<,5!j=#()3)9#D&%!>#='()&C2'#$!.#3!36##!D$#1=#2j!";11%!#$$%&'()*+,)*-!(141,3'(4<$,,/+6!!!
![F8JF.8!9"(5"K6125!j>&/#9:##$/#2!><2!##2!(&=D#$>9=.&%!9:C#(3j!";11%!#$$%&'()*+,)*-!')%-1,./%9)01!
2/,)1<$,,/+6"
![F8JF.8!9"(5"K6125!j.#3<<$D$#1=&%#!(&=D#$!.#3!%<3!&2!)#3!.&//#2j!";11%!#$$%&'()*+,)*-!')%-1,./%9)01!
2/,)1<$,,/+6!
.8F8JF.8!9"N03=51!j>=##./!>#='()&C2'#$!.#3!8#$$#!$&()3#2!90!8939j!"<1.1&4)08!,1+&%12,1'4)16!
.8F8JF.8!9"$653!j9:C#(3!&2!/#!>9=.!><2!##2!'&%<<=j!")+!/+81%;/1-6!!!
.8F8JF.8!9"Y6X=5>*+G53!j?!(&=D#$>9=.&%#!$&()3#2j!"#$$%&'()*+,)*-!&$41,,)141+6!
.AF8JF.8!9"U00+15!j##2!%=93#!9=<2C#!(&$&2/#=j!"#$$%&'()*+,)*-!,)'(4;3),!J%12,1'4)1!.,$9!/2!&5/4!)+!(/01!
<1#/,-)+0K6!
.IF8JF.8!9"L00G45BD5351!jN!8#$$#!'3#==#2!&2!/=&#)9#D'>9=.j!"41!#1)+)0!0101.1+&6!!!!!
.[F8JF.8!9"W*1-53754!j8#$$#!'3#=!/&#!9.)99%!>$99%j!"41!#1)+)0!0101.1+&6!!!
.[F8JF.8!9"(5"N36175!j##2!%=93#!9=<2C#!:9$j!";11%!#$$%&'()*+,)*-!.33%<$,,/+6!!!
;8F8JF.8!9"L0+60=5+=5!j##2!F6<=3#!:9$!/&#!=92/!F&C2!<'!/=<<&/#j!"<1.1&4)08!(1,)39<$,,/+6!!!
;8F8JF.8!9"W5G:5300+!j>=##./!9:C#(3!90!8939j!")+!/+81%;/1-6!!!
;8F8JF.8!9"?0G2510=51!jN!%#31&%#2!F&#2!##2!8#$!:9$>9=.&%!$&()3>#='()&C2'#$j!"<1.1&4)08!9141//%6!!!
;!F8JF.8!9"&*G251-5!j36##!B#='#!39#=&'3#2!F&#2!9:C#(3!.#3!^!$&()3#2j!"<1.1&4)08!8%/+16"
8!F8[F.8!9"U65+-5!j##2!F##=!=<<=!>$&#%#2/!>99=6#=0j!"41!#1)+)0!0101.1+&6!!!!!
8."*Z"8[F8[F.8!9"/12,5+:51!j##2!3&#23<$!F6<=3#!(&=D#$>9=.&%#!9:C#(3#2j!"#$$%&'()*+,)*-!<$,,/++1+6!!
8IF8[F.8!9"U*=5+51!j)##$!8#$!6&3!$&()30123C#j!"<1.1&4)08!@1+3&6!!!
8IF8[F.8!9"P512!jF6<=3!9:C#(3!&2!/#!>9=.!><2!##2!)<=3!98!/=&#)9#Dj!";11%!#$$%&'()*+,)*-!@1%(11&!81,4$6!!!
8QF8[F.8!9"?+<GG53!j##2!.#3<<$D$#1=&%!9:C#(3j!"41!#1)+)0!0101.1+&6!!!!!
!8F8[F.8!9"&*G20==5+!j##2!)9#D&%!F&$>#=D$#1=&%!>#='()&C2'#$j!"41!#1)+)0!0101.1+&6!!!
!8"*Z"!!F8[F.8!9"L5BD5351!j=92/!%=&C'!>99=6#=0j!"41!#1)+)0!0101.1+&:!9/01,)*-!8%/+1!/2!<$,,/+6!!!
!!F8[F.8!9"N*C51!j&#.<2/!)99=3!##2!)<=/#!D2<$!#2!F&#3!##2!$&()3:9$j!"41!#1)+)0!0101.1+&:!9/01,)*-!
.33%5)*,!/2!,)'(4-/01,6!!!
!!F8[F.8!9"(5"K6125!jF6<=3!:$&2D#2/!>99=6#=0j!"41!#1)+)0!0101.1+&:!9/01,)*-!<$,,/+6!!!
!!F8[F.8!9"N*C51!j&#.<2/!)99=3!##2!)<=/#!D2<$!#2!F&#3!##2!$&()3:9$j!!!!
!.F8[F.8!9"(5"K6125!j##2!F&$>#=D$#1=&%!>#='()&C2'#$j!"41!#1)+)0!0101.1+&:!9/01,)*-!8%/+16!!!
!.F8[F.8!9")3*5GO5+7!j>#='()&$$#2/#!$&()3:12/#$'j!"<1.1&4)08!,)'(4&5/4&6!!!
!.F8[F.8!9"%0335!j'3&00#2!&2!/#!>9=.!><2!##2!(&=D#$j!"<1.1&4)08!,)'(4&5/4&6"
!;F8[F.8!9"?+5-515!j##2!>=##./!$&()3%#>#2/!>99=6#=0j!"41!#1)+)0!0101.1+&6!!!!!!!
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!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!5?!

!

!

!.!

/<3!##2!<)#.%!><2!##2!'<3#$$&#3!.#3!##2!'3#=D#!#$$&0'>9=.&%#!:<<2c!F9<$'!/#!S9'.9'!?NA5c!6#=/!%#'093!
&2!F&C2!<09%#1.c!.7<767!90!)#3!>#='3#!0123!&2!F&C2!:<<2!#2!/1'c!><2<8!/#!<<=/#!%#F&#2c!<.0#=!$&CD#2/!
3#!:#6#%#2!M)9#6#$!/#!:<<2'2#$)#&/!/<<=!C1&'3!.<Y&.<<$!&'O7!R#3!&'!#()3#=!2&#3!F#D#=!98!/&#!F&()!90!
/<3!.9.#23!0=#(&#'!90!/#!6<<=%#29.#2!09'&3&#!<<2!/#!)#.#$!:#>92/!M%##2!.<3()!.#3!/#!%#%#>#2'!
>#='3=#D3! 90! 6667)#<>#2'-<:9>#7(9.O7! ,9D! F91! /#F#! '<3#$$&#3! .#3! MF##=O! %=93#! =#8$#(3#=#2/#!
900#=>$<DD#2!.9#3#2! F&C2! 1&3%#=1'3! 9.! ##2! <)#.%! ><2! /#! %#8&$./#! '3#=D3#! 3#! D122#2! >#=99=F<D#2!
><2<8! F&C2! >#='3#! 01237!R#$<<'! F&C2! ><2!/#F#!m1''&'()#!.&$&3<&=#! '<3#$$&#3! %##2!01:$&#D! 39#%<2D#$&CD#!
9236#=0%#%#>#2'!:#D#2/c!F9/<3!/&3!2&#3!%#>#=&8&##=/!D<2!69=/#27!K#!i#2D'#!'3#==#26<()3!/<()3!)#3!
>#='()&C2'#$! &2! >#=:<2/! 3#! D122#2! :=#2%#2! .#3! /#! .<<2c! )#3%##2! #()3#=! 90! :<'&'! ><2! <$$#!
D<=<D3#=&'3&#D#2!><2!/#F#!.#$/&2%!1&3%#'$93#2!D<2!69=/#27!
!!
K#!(9g=/&2<3#2!>99=!)#3!2&#3-%#q/#23&8&(##=/#! $&()30123!D92/#2!.#3!%=93#!2<16D#1=&%)#&/!69=/#2!
<8%#$#&/!1&3!/#!'3#==#209'&3&#'G!<F&.13!5ENr!#2!)99%3#!?Qr7!i#9'3<3&92<&=#!'<3#$$&#3#2!/=<<&#2!&2!##2!
:<<2!90!NA7hJ^!D.!:9>#2!/#!<<=/#!&2!)#3!#s1<39=&<$#!>$<D7!K#F#!:<<2!$&%3!%#F&#2!><21&3!L9..#$!M&2!
F1&/#$&CD#! =&()3&2%O! 90! ##2! )99%3#! ><2! 92%#>##=! N@r7! d#3! :#)1$0! ><2! ##2! ##2>91/&%#! %=<8&'()#!
'()<<$.#3)9/#c! 6<<=:&C! /#! #Y<(3#! 9:'#=><3&#0$<<3'c! /#! '3=<<$! ><2! /#! <<=/#c! /#! '3=<<$! ><2! /#!
%#9'3<3&92<&=#!:<<2!#2!/#!)#.#$09'&3&#!%#(9.:&2##=/!6#=/#2c!D92!69=/#2!><'3%#'3#$/!/<3!<$'!)#3!
9.! ##2! %#9'3<3&92<&=#! '<3#$$&#3! %&2%! /#! F7%7! P.=*(! #=><2! N57Ar! 99'3!.9#3! F&C27! [9$%#2'! /#! $&C'3!.#3!
%#9'3<3&92<&=#!'<3#$$&#3#2!MF&#!)330Gbb6667'<3'&%72#3b''$&'37)3.O!%<<3!)#3!/<2!F9!%9#/!<$'!F#D#=!9.!/#!
/#!lU_ml!A"c!/&#!'&2/'!>99=C<<=!?@5E!90!/&#!0$#D!)<2%37!!
!
p&#! )330Gbb6667'#'7(9.b5J@NEEAhblU_ml-A"-0=#''-D&370/8! >99=! /#3<&$'! 9>#=! /#F#!
(9..12&(<3&#'<3#$$&#3c! /&#! &2/#=/<</! &'! 1&3%#=1'3! .#3! F##=! %=93#c! %$<2F#2/#! #2! /=<<&#2/#!
F922#0<2#$#27! K#F#! D122#2! 90! 39#><$$&%#! 6&CF#! %#/1=#2/#! D9=3#! 3&C/! M/##$'O! &2! ##2! C1&'3#! 09'&3&#!
)#::#2!%#'3<<2!9.!)#3!&2!L9..#$!6<<=%#29.#2!$&()30123!3#!>#=99=F<D#27!!

"
T><$1<3&#G!F##=!6<<='()&C2$&CD!%#9'3<3&92<&=#!'<3#$$&#3!!

!

"
"

"
!
!
!
!
!
!
_G]:QG^`!L^!:CC`QL!
!
_*09(*&+!=%+*&,!^!!
:PP+(%!=%+*&,!Y?hDH?h!
!
_*09(*&+!%*&/%,!^!
:PP+(%!%*&/%,!@?hDY?h!
!

\llmZTdBZiUS,nmKBZl_TZ!
!
(02<4a"?E-@E-?@5A!
K3002Ga"T>#=%#.!M\&00#$%#.O!
V6X-G26:a"H??1I!
(<<+a!HE!t!A!.&213#2I!
!
?6XC*1-5+G25"=5145+=51a"b8$&DD#=#2/c!:<$0#2>9=.&%c!$&()3%#>#2/!9:C#(3I!

www.heavens-above.com
http://www.satsig.net/sslist.htm
http://www.ses.com/18034457/ASTRA-5B-press-kit.pdf


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!5N!

!

!

!;!

BL"]:_Gi7G^`!
!
!
QP%&! *1! RPE#'! $*J&! 1*EE%&! 9F&! &#09(9P1! +*&+! ')F*(%&W! 4%./! $*J&! ##&/#09(! +%(.P11%&! /PP.! %%&!
<)*11%.%&/! )*09(! .PP/! =#)E%&5P.$*+! *%('! /#(! *&! &PP./%)*J1%! .*09(*&+! 9*&+K! :%(! =%4PP+! &*%(W! =)%%<! PE!
/%R%)</%!E)##('W!$##.!4%./!&#!5%.)PPE!5#&!(*J/!1)%*&%.!%&!9%(!/PP</%!F*(K! G1!E.P=%%./%!9%(!(%!<*)$%&!
$%(!$*J&!+'$W!%09(%.!RP&/%.!.%'F)(##(K!:%(!4%%.!4#'!9%)/%.W!4#&(!/%!'(%..%&!R*J&!R*09(=##.K!gPF!9%(!
1F&&%&!/#(!/*(!*%('!4#'!/#(!##&!9%(!PE=.#&/%&!4#'!*&!/%!/#$E1.*&+[!
!
!
,2F#!:#>&2/&2%#2!
!
T#2!.<&$!.#3!>=<%#2!6#=/!2<<=!/#!%#31&%#!>#=F92/#2!#2!/&3!$#>#=/#!##2!:#3#=#!:#'()=&C>&2%!90!><2!
)#3!>#='()&C2'#$! M)#3!:$##D!9.!##2!>#=3&(<<$!%#9=&f23##=/#! $&()3'3=##0! 3#!%<<2!.#3!##2!01$'#=#2/#!
$&()3'3#=D3#! /&#! /##/! /#2D#2! <<2! ##2! D<<='>$<.O7! _#>#2'! 923>&2%! )#3!.#$/0123! ##2! D<<=3! ><2! /#!
6<<=2#.&2%'0$<<3'! Mm#2<<3! /#! m1//#='3=<<3! 3#! \&00#$%#.Oc! <$'99D! ##2! 8939! %#29.#2! ><2<8! /#!
#Y<(3#! $9(<3&#7!,0!/#! 8939!)</!/#!6<<=2#.#=!)#3!>#='()&C2'#$! &2%#3#D#2/7!K#F#! &289=.<3&#! $&#3! 39#!
9.!/#!=&()3&2%!6<<=&2!)#3!8#29.##2!F&()!)</!>99=%#/<<2!#Y<(3!3#!:#0<$#2c!2<.#$&CD!:&C2<!0<$!299=/!
M<F&.13!NAQrO7!!
!

!
!

:%(!5%.'09*J&'%)!RP#)'!+%'09%('(!/PP.!/%!4##.&%$%.!!
!

R#3! /99=3=#DD#2! ><2! /#! D&CD=&()3&2%! 90! ##2! i99%$#! T<=3)! D<<=3! :#>#'3&%/#! )#3! &2.&//#$'! %#=#F#2!
>#=.9#/#2! /<3! )#3! H:<$0#2>9=.&%#! 9:C#(3I! &2! 6#=D#$&CD)#&/! ##2! $&()3F1&$! &2! (&==1':#69$D&2%! 6<'c!
>#=99=F<<D3! /99=! ##2! )99%! 90$<<&#2/#! >$<.! :&C! /#! p##$<2/! m#8&2#=e! &2! [$&''&2%#27! K&#! =<88&2</#=&C!
:#>&2/3!F&()!90!NNcE!D.!><2!/#!m#2<<3!/#!m1//#='3=<<37!l8%<<2/#!90!/#!8939!D92!/#!#$#><3&#!><2!)#3!
(#23=1.!><2!/#! $&()3F1&$!69=/#2!%#'()<3!90! (&=(<!5@r7!K<3!:#3#D#23!/<3!/#! &C'D=&'3<$$#269$D!/&#!/#!
=#8$#(3&#!>#=99=F<<D3#!F&()!##2!D$#&2#!N!D.!:9>#2!/#!%=92/!:#>92/7!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!5E!

!

!

!A!

!

!
n*&1'!/%!<P(P!4##.PE!/%!+%(F*+%!9%(!5%.'09*J&'%)!*&(%1%&/%K!_%09('!%%&!`PP+)%!L#.(9D!#<=%%)/*&+!$%(!

##&/F*/*&+!5#&!/%!4##.&%$*&+'E)##('!%&!/%!)*++*&+!5#&!/%!.#<<*&#/%.*J!*&!7)*''*&+%&K!
!!
!

T#2!<<2D92/&%&2%!90!)330Gbb6667F##$<2/=#8&2#=e72$b=<88&2</#=&Cb2&#16'bh5b!:#>#'3&%/#!/<3!#=!90!?E!
<0=&$!#88#(3&#8!%#8<DD#$/!6#=/!:&C!p##$<2/!m#8&2#=e![$&''&2%#2G!
!
!

"
MRRU/$("YR\#$RYc"$RRLV"%c(Y&]Y/]NRY"."WRNR$"'#V"?R(Y#d\"
!
p##$<2/!m#8&2#=e!2##.3!><2<8!/92/#=/<%!Q!<0=&$!<<2'3<<2/#!/#!Re/=9(=<(D#=!>99=!36##!!! !6#D#2!1&3!
:#/=&C8! 9.! D<3<$e'<39=.<3#=&<<$! 3#! >#=><2%#27! K&3! .9#3! %#.&//#$/! ##2.<<$! 0#=! <2/#=)<$8! C<<=!
%#:#1=#2!9./<3!)#3!.<3#=&<<$!/<2!1&3%#6#=D3! &'7!Z<<'3!/#!>#=><2%&2%!><2!/#!D<3<$e'<39=!F1$$#2!99D!
92/#=)91/'6#=DF<<.)#/#2! 1&3%#>9#=/! 69=/#2! <<2! 92/#=! <2/#=#! (9.0=#''9=#2c! $#&/&2%6#=D! #2!
6<=.3#6&''#$<<='7!,9D!69=/3!><2!/#!%#$#%#2)#&/!%#:=1&D!%#.<<D3!9.!#2D#$#!&2'3<$$<3&#'!3#!=#&2&%#2!
#2!3#!&2'0#(3#=#27!

http://www.zeelandrefinery.nl/raffinaderij/nieuws/71/


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!5A!

!

!

!9!

!
\0==5351"26X-51G"<62O5-+6XZ1045"51"*:G20+2!
K#! Re/=9(=<(D#=! F<$! ><2<8! ?N! <0=&$! 6##=! 90%#'3<=3! 69=/#27! K&3! F<$! #2D#$#! /<%#2! &2! :#'$<%! 2#.#27!
_&C/#2'!1&3:#/=&C82<.#!#2!90'3<=3!.9#3#2!9>#=39$$&%#!%<''#2!>#&$&%!69=/#2!<8%#>9#=/!2<<=!/#!8<DD#$c!
6<<=!F#!>9$$#/&%!>#=:=<2/!69=/#27!K&3!%##83!#Y3=<!$&()3!#2!%#$1&/!&2!/#!2<<'3#!9.%#>&2%7!\&C!)90#2!/<3!
/#!9>#=$<'3!>99=!1!:#0#=D3!:$&C837!!!
!

!!!!!!!!!
"

!
!
7PP.=%%)/! 5#&! %%&! 9%)/%.%! )*09(RF*)! +%<P(P+.#<%%./! *&! 9%(! ^%/%.)#&/'%! CP'(1#E%))%! PE! k! J#&F#.*! >??kK! 2%!
5%.=.#&/*&+'5)#$!5%.#&(4PP./%)*J1!5PP.!/%R%!.%<)%0(*%!=%5P&/!R*09!PE!9%(!*&/F'(.*%(%..%*&!5#&!2P4!]9%$*0#)!*&!
Q%.&%FR%&W!Y>!1$!(%&!RF*/PP'(%&!5#&!CP'(1#E%))%K!-P(P,!;)##'!iCB"LK!
!
!
[99=! .##=! <()3#=%=92/&289=.<3&#! 9>#=! /&3! F#$/F<.#! 903&'()#! <3.9'8#=&'()#! 8#29.##2c! F&#G!
)330Gbb6667(<#$#'3&<7:#b<=3&($#@5<7)3.$7!
!
!!

!!T><$1<3&#G!$&()3F1&$!>#=:=<2/&2%'>$<.!p##$<2/!m#8&2#=e![$&''&2%#2!
!

!

!
!
"
"

http://www.caelestia.be/article01a.html


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!5^!

!

!

!I!

"
"
"
"
"
"
"
"
"
_G]:QG^`!L^!:CC`QL!
!!
_*09(*&+!=%+*&,!^!
:PP+(%!=%+*&!!,!H?h!D!kHh!
!!
_*09(*&+!%*&/%,!gC!
:PP+(%!%*&/%!!,!@?h!D!Y?h!
!!
!!
BL"]:_Gi7G^`!
!!
>@9IHW! R%%.! 9%)/%.%! 9%$%)K! G1! 9PP.! %&! R*%! =P5%&! $*J! %%&! 5)*%+(F*+W! 5PP.! 9%(! 5)*%+(F*+! R*%! *1! Y!
P&.%+%)$#(*+!1&*EE%.%&/%!4*((%!EF&(%&!/*%!5PP.!9%(!5)*%+(F*+!F*(5)*%+%&W!$%(!P&.%+%)$#(*+%!'&%)9%*/W!
'(PEE%&!5%.'&%))%&W!'(PEE%&W!5%.'&%))%&K!7)*%+.*09(*&+!*'!gF*/%&W!E)P('%)*&+!5%.#&/%.(!/%!5)*%+.*09(*&+W!
&*%(!$%(!%%&!=PP+W!$##.!%%&!9P%1K!^F!*'!/%!.*09(*&+!gCK!>!SF&(%&!)*++%&!/*09(!(%+%&!%)1##.!MY!$#&%&!
%.(F''%&OK!Y/%!EF&(!)#+!%.!&##'(!%&!5%./%.W!RPj&!@H!$#&%&K!QP%&!/#(!/%R%!Y!EF&(%&!/*%!P&.%+%)$#(*+!
=)%5%&!1&*EE%.%&!%&!=%4%+%&!5%.!*&!9%(!gC!4#.%&!'E)*('%&!/%!>!EF&(%&!%&!9%(!Y/%W!/%!>!+*&+%&!&##.!
9%(!^C!%&!9%(!Y/%!+*&+!&##.!9%(!g6K!
!
G1!/#09(!*&!9%(!=%+*&!##&!5FF.5)*%+J%'W!$##.!/*%!R*J&!&*%(!9%)/%.4*(W!%&!R%1%.!&*%(!RP!'&%)K!
 
 
,2F#!:#>&2/&2%#2!
!
l$'! <23699=/! 90! ##2! >#=F9#D! ><2! )#3! .#$/0123! 9.! #2D#$#! '0#(&8&#D#! #$#.#23#2! 39#! 3#! $&()3#2c!
>#=/1&/#$&CD3#!/#!%#31&%#!29%!/<3G!
!
-!)#3!>$&#%31&%!H##2!%=93#=!39#'3#$I!:#3=98!><2!)#3!3e0#!>=<()3-!98!$&C2>$&#%31&%u!
-!/&3!>$&#%31&%!##2!(92'3<23!F1&/#$&CD#!D9#='!>9$%/#7!
!
_#>#2'!6#=/!##2!/&<%=<.!:#F9=%/!/<3!##2!%9#/#!&2/=1D!%##83!><2!)#3!>#=$990!><2!/#!6<<=2#.&2%!
M&2F99.#2!&'!>#=#&'3!6&$!.#2!/#!<<2/1&/&2%#2!D122#2!$#F#2OG!
 

\llmZTdBZiUS,nmKBZl_TZ!
!
(02<4a"?@-@E-?@5A!
K3002Ga"m#3&#!
V6X-G26:a"H?51EAI!
(<<+a!H5A!.&213#2I!
!
?6XC*1-5+G25"=5145+=51a"bN!92=#%#$.<3&%!D2&00#=#2/#!$&()3#2I!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!5h!

!

!

!Q!

 
 
 



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!5J!

!

!

!J!

[9$%#2'! +$&%)3=</<=?E! 6<=#2! #=! %##2! (9..#=(&f$#! >$1()3#2! 90! )#3! 3&C/'3&0! #2! /#! 0$<<3'! ><2! /#!
6<<=2#.&2%7!!
!
l<2><2D#$&CD!6#=/!%#/<()3!<<2!.&$&3<&=#!9#8#2>$1()3#2!><21&3!Z#/#=$<2/7! !m92/!/#!/<31.! !><2!/#!
6<<=2#.&2%! 6#=/! ><2<8! /#! >$&#%:<'&'! ><2! L##16<=/#2! ##2! %=993'()<$&%#! Zl[,-90#=<3&#!
%#9=%<2&'##=/7!d9%#$&CD!6#=/#2!/=&#!'3=<<$C<%#='!6<<=%#29.#2!/&#!##2!>$&#%31&%!#'(9=3##=/#27!!T#2'!
/#! D$1'! %#D$<<=/! F91/#2! F#! /<2! ><2! )#3! 39#'3#$! F&C2! 6#%%#/=<<&/! #2! 3#=1%! 2<<=! )12! 1&3><$':<'&'!
%#>$9%#2! M/#! 36##! $&()3#2! /&#! F&()! /&()3! :&C! #$D<<=! :#>92/#2c! D122#2! 99D! <<2! VV2! #2! )#3F#$8/#!
'3=<<$>$&#%31&%! )#::#2! 39#:#)99=/O7! R#3! %#$1&/! /<3! 6#=/! %#)99=/! F91! /<2! ##=/#=! ><2! /#F#!
'3=<<$C<%#='!/<2!><2!)#3!>$&#%31&%!<8D9.'3&%! F&C2!%#6##'37!K#! $<2%#!6<<=2#.&2%'/11=! M5A!.&213#2O!
F91!&2!/&#!)e093)#'#!6#$!'3#=D!9>#=/=#>#2!F&C27!
!!!
T#2!<2/#=#!.9%#$&CD)#&/!&'!/<3!)#3!9.!>9%#$'!%&2%!/&#!/99=!$&()3#2!90!/#!%=92/!6#=/#2!:#'()#2#27!
B2!/<3!%#><$! F91!/#!6<<=2#.&2%'/11=!29%!D9=3#=! F&C2!%#6##'37!\<3!99D! 3#%#2!##2! 89=.<3&#!>9%#$'!
0$#&3c!&'!/<3!#=!.<<=!6#&2&%!>#=$&()3&2%!&'!&2!/#!9.%#>&2%7!p9!&'!#=!90!/#!0$<<3'!6<<=!/#!%#31&%#!'392/!
%##2!#2D#$#!M>#=$&()3#O!:<<2!/&#!Z-p! &'!%#9=&f23##=/7!,9D!)#3!j>99=3/1=#2/!'3900#2!#2!>#='2#$$#2j!
0<'3!2&#3!&2!/&#!1&3$#%7!
!
\<<='()&C2$&CD!&'!6#$!/<3!/#!393<$#!/11=!><2!/#!6<<=2#.&2%!6#=/!9>#='()<37!i#F&#2!/#!<8%#$#%/#!6#%!
><2!)#3!>$&#%31&%c!F<$!/&#!##=/#=!##2!0<<=!.&213#2!F&C2!%#6##'3!/<2!##2!D6<=3&#=7!!
!

T><$1<3&#G!2&#3!>#=D$<<=/!
!

"
"
"
"
"
"
"
!
!
!
!
_G]:QG^`!L^!:CC`QL!
!
_*09(*&+!=%+*&,!g6!
:PP+(%!=%+*&!,!5#&!/*09(=*J!4##.+%&P$%&!
!
_*09(*&+!%*&/%,!gC!
:PP+(%!%*&/%!,!@?h!D!Y?h!
!
BL"]:_Gi7G^`!
!
(P%&!*1!*&!#F+F'(F'!(%.F+!14#$!5#&!9%(!4%.1!$%(!/%!$P(P.!.P&/!>IKIH!FF.!/.##*/%!*1!/%!(F&&%)4%+!*&!
^*%)!*&!9%(!4#'!%%&!9%)/%.%!R#09(%!&#09(!(P%&!*1!/%!(F&&%)!F*(14#$!%&!&%(!5PP.!9%(!1.F*'EF&(!*%('!*&!
/%!)F09(!R#+!9#&+%&!=P5%&!/%!+%=PF4%&!%&!/%!4%+!*1!=%&!(P%&!/*.%0(!##&!/%!1#&(!+##&!'(##&!P$/#(!
*1!&*%(!/F.</%!/PP..*J/%&!*1!4#'!)%((%.)*J1!##&!/%!+.P&/!+%&#+%)/!*1!9%=!%09(!'(##&!+#E%&!%&!4*'(!&*%(!

\llmZTdBZiUS,nmKBZl_TZ!
!
(02<4a"?@-@J-?@5A!
K3002Ga"Z&#$!
V6X-G26:a"H31''#2!@1N@!#2!51I!
(<<+a!H^@!t!h@!'#(92/#2I!
!
?6XC*1-5+G25"=5145+=51a"b9:C#(3!&2!/#!>9=.!><2!##2!'&%<<=I!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!5Q!

!

!

![!

$%%.!4#(!(%!/P%&!9%(!P=J%0(!9#/!/%!5P.$!5#&!%%&!'*+##.WR%EE%)*&!%&!9#/!%%&!/P&1%.%!#&(.#0*%(!1)%F.!
$%(!##&!/%!R*J1#&(!5*%.!)*09(+%5%&/%!=.%/%!'(.P1%&!9##'(!%%&!$%(##)!P.#&J%!'PP.(!)*09(!K!:%(!9*&+!'(*)!
*&!/%!)F09(!*1!1P&!/F*/%)*J1!#))%'!R*%&!(P%&!9%(!PE%%&'!&##.!)*&1'!5%.'&%)/%!%&!.#R%&/'&%)!5%./4%%&!*&!
/%!)F09(!*1!=%&!&P+!%%&!(*J/J%!=)*J5%&!'(##&!P$/#(!*1!&*%(!+P%/!4*'(!4#(!(%!/P%&!P<!(%!/%&1%&!*1!9%=!
&P09(#&'!%%&!&F09(%.%!1*J1!PE!/%!/*&+%&!$##.!/*(!4#'! (P09! *%('!/#(! *1!&*%(!1P&!E)##('%&W*1!9%=!9%(!
(P09! (%+%&!$*J&!5.PF4!/F.5%&! R%++%&!P$/#(! *1!9%(!14*J(!$P%'(! *1!4#'!PE!/#(!$P$%&(!#))! %%&!/F'!
+%%&!+%(F*+%&!9%(!9%%<(!$%!4%)!#09(%.+%)#(%&!$%(!%%&!9PPE!5.#+%&o!
!
!

!
!

L%&!(%1%&*&+!5#&!/%!4##.&%$*&+!+%$##1(!/PP.!/%!+%(F*+%!
!

!
,2F#!:#>&2/&2%#2!
!
K#!.#$/&2%!&'! &2!92/#=F9#D7! !K#!01:$&(<3&#!><2!##2!%#/#3<&$$##=/!>#='$<%!&'!>99=F&#2!>99=!)#3!##='3#!
D6<=3<<$!><2!?@5^7!
!

T><$1<3&#G!&2!92/#=F9#D!
!

!
"

"
"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?@!

!

!

.8!

"
&12>01751"Z*2*H>6-5*4025+6003 
2%!5*/%Pd'!/*%!5%.$%)/!4P./%&!*&!/*(!P5%.R*09(!R*J&!(%!5*&/%&!PE,!9((E,ZZ444KF<P$%)/EF&(K=%Z5*/%P>?@HK9($)K! 
"
"
"
.8!9""E612F$6=300G"""""
"

!
!
K<%!98!.<<2/!6#=/#2!2&#3!>#=.#$/!&2!)#3!%#31&%#2=#$<<'!#2!F&C2!99D!2&#3!3#=1%!3#!>&2/#2!&2!/#!TvB+-
%#%#>#2'! ><2! /#F#! 89397! K#! H%#31&%#I! )</! /#! :#/9#$&2%! 9.! ><21&3! /#! =&C/#2/#! <139! ##2! 8939! 3#!
.<D#2!><2!##2!)#$/#=#!=#%#2:99%7! !R#3!6<'!0<'!:&C!)#3!)#=:#D&CD#2!><2!/#! 8939W'! 3)1&'!/<3!F&C!)#3!
/92D#=#!'3=##0C#!$&2D'!#=><2!90.#=D3#7!!Z<<=!<$$#!6<<='()&C2$&CD)#&/!>$99%!#=!##2!>9%#$!>99=:&C!90!)#3!
.9.#23!/<3!6#=/!<8%#/=1D37!,9D!##2!>1&$3C#!98!6<3#=/=100#$!90!/#!=1&3!D<2!2&#3!69=/#2!1&3%#'$93#27!
 

T><$1<3&#G!6<<='()&C2$&CD!>9%#$!98!>1&$3C#!90!=1&3!

 
"

http://www.ufomeldpunt.be/video2015.html


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?5!

!

!

.!!

8.F8!F.8!9"L00G45BD5351""

"

"
"
K#!.#$/#=!F<%!##2!%=&C'-6&3!$&()3!/<3!'2#$!/99=!/#!69$D#2!:#699%7!l()3#=<8!6<'!)&C!>#=:<<'/!/<3!#=!
90!##2!8939!/&#!)&C!><2!)#3!>#='()&C2'#$!)</!%#29.#2!36##!H%=&CF#!$&()3:9$$#2I!'392/#27!\<<='()&C2$&CD!
6#=/!)#3!'()&C2'#$!><2!##2!'093!90! $<%#!:#69$D&2%!6<<=%#29.#27! !K#!H$&()3:9$$#2I!90!/#! 8939!F&C2!
'398C#'!6<<=90!8$&3'$&()3!=#8$#(3##=37!

!

T><$1<3&#G!=#8$#(3&#!8$&3'$&()3!90!'398/##$3C#'!!

"
.!F8!F.8!9"P51="M5*/%P,!9((E',ZZlPF(FK=%Zp23<3$E(E43O!

"

"
"
l<2!/#!)<2/!><2!##2!/99=!/#!%#31&%#!:#F9=%/#!D<<=3!#2!9.%#>&2%'8939!D92!/#!C1&'3#!09'&3&#!><2!/&3!
'3<3&92<&=#c!=92/#!>99=6#=0!69=/#2!:#0<<$/7!!K#!:##$/#2!392#2!/#!92'()#=0!%#8&$./#!'3#=!U&=&1'7!,0!
)#3! 3&C/'3&0! ><2! /#! 6<<=2#.&2%! :#>92/! U&=&1'! F&()! &2! )#3! F1&/F1&/99'3#2c! 92%#>##=! ?@r! :9>#2! /#!
)9=&F927!!
!

T><$1<3&#G!:#>#'3&%/!U&=&1'!

"

https://youtu.be/qDMfMmptpwM


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!??!

!

!

..!

"
!JF8.F.8!9"P512""

"

"
"
K#! 8939! 39923! ##2! F#$/F<<.c! '()#=0! <8%#3#D#2/c! .#<2/#=#2/! (92/#2''099=! ><2! ##2! "9#&2%! hJh!
M>$1()3! m"lQJ! L92/#2-K1:<&O7! _6##! 11=! ##=/#=! F9=%/#! ##2! <&=:1'! >99=! ##2! %#$&CD<<=/&%!
(92/#2''099=!&2!)#3!Z#/#=$<2/'#!K#$83G!!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?N!

!

!

.;!

!
+939!><2!/#!F&%F<%%#2/#!0P&(.#*)!:9>#2!K#$837!

!
d##=!39#$&()3&2%!9>#=!:#&/#!6<<=2#.&2%#2!90!/#F#!:$9%0<%&2<G!
)330'Gbb6667.#3<:12D79=%b'&21'9&/<$-3)&2-(923=<&$'-#Y0$<&2#/-'9$&3<=e-)e:=&/-(923=<&$'-3)#-=99D-
&2'3<:&$&3e73EANQb!
"

T><$1<3&#G!:#>#'3&%/!F#$/F<<.c!#2D#$>91/&%!(92/#2''099=!

"
!JF8.F.8!9"N0342D*<2""
!

"
"

https://www.metabunk.org/sinusoidal-thin-contrails-explained-solitary-hybrid-contrails-the-rook-instability.t4539/


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?E!

!

!

.A!

!
K#! 8939! 39923! )#3! &2! ##2! $#2'! 98! 8&$3#=! 6##='0&#%#$/#! F6<DD#=#! :##$/! ><2! /#! F927! p1$D#! =#8$#(3&#'!
:#>&2/#2!F&()! '3##/'!<<2!/#! 3#%#29>#=%#'3#$/#! F&C/#!><2!/#! $&()3:=927!R#3!>#='()&C2'#$c!99D!$*..P.!
+9P'(*&+!%#29#./c!/9#3!F&()!><D#=!>99=!<$'!#=!##2!8&$3#=!>99=!/#!$#2'!F&37!Z</<3!/#!8939%=<<8!><2!92F#!
(92($1'&#!90!/#!)99%3#!6<'!%#:=<()3c! 923>&2%#2!6&C! ><2!)#.!29%!>9$%#2/!:#=&()3G" bG&/%./##/!9%(!
4#'!+%4PP&!/%!RP&W!$##.!*1!4PF!%*+%&)*J1!(%'(%&!P<!JF))*%!9%(!/PP.!RPF/%&!9%==%&!*1!R#)!JF))*%!5%./%.!
&*%(!$%%.!)#'(*+5#))%&KV!
"

T><$1<3&#G!><$'#!.#$/&2%c!=#8$#(3&#!F92!&2!(<.#=<!$#2'!98!8&$3#=!

"
"
"
"
.AF8.F.8!9"N3561F)*+G2"M5*/%P,!9((E',ZZlPF(FK=%Z5m]D4.@5LRqO"

"

"
"
K#!%#31&%#! F91! H92%#>##=!E!11=I! $<2%!##2!>99=6#=0! H&#3'! %=93#=!/<2!##2! '3#=I!.#3! H>#='()&$$#2/#!
=92//=<<&#2/#!$&()3C#'I!)#::#2!6<<=%#29.#27!!"&C!&2F99.#2!D=##%!)#3!$&()3!>9$%#2'!/#!%#31&%#!##2!
3e0&'()#!H*+,->9=.I7!!R#3!$&()30123!D92!69=/#2!%#q/#23&8&(##=/!<$'!/#!'3#=!U&=&1'7!!K#!H*+,->9=.I!w!
&2!6#=D#$&CD)#&/! ##2! =1&3>9=.! w! &'! ##2! %#>9$%! ><2! 92'()#=0! &2F99.#27! ! T#2! >#==#! $&()3:=92! 2##.!
/<<=:&C!/#!>9=.!<<2!><2!/#!'$1&3#=!><2!/#!(<.#=<7!
!

T><$1<3&#G!:#>#'3&%/!U&=&1'!

"
"
"

https://youtu.be/vXC-wr1vEzQ


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?A!

!

!

.9!

"
.JF8.F.8!9"W55G:"S$5-5+301-T"

"

"
"
K#!8939!39923!##2!92'()#=0!:##$/!><2!;10&3#=7!K#!0$<2##3!6<'!90!)#3!9%#2:$&D!><2!/#!6<<=2#.&2%!
0=9.&2#23!F&()3:<<=!<<2!/#!6#'3#$&CD#!)#.#$7!!
"

T><$1<3&#G!:#>#'3&%/!;10&3#=!

"
"
8AF8;F.8!9"P+64O5+751"

"

"
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?^!

!

!

.I!

T=!6#=/#2! >&#=! 8939W'! %#.<<D3!6<<=90! 3#$D#2'! )#3F#$8/#! >#='()&C2'#$! &'! 3#! F&#2G! ##2! '&%<<=>9=.&%#!
$&()3>9=.!=#()3'92/#=!/#!0$<2##3![#21'!M)#3!)#$/#=#!=92/#!$&()3!&2!/#!8939!)&#=:9>#2O7!K#!<29.<$&#!
6#=/! 2&#3! 90%#.#=D3! 3&C/#2'! )#3!.<D#2! ><2! /#! 8939W'!.<<=! 6#=/! 0<'! <()3#=<8! %#/#3#(3##=/7!\#!
>#=.9#/#2!/<3!)#3!$&()3!><2!/#!)#$/#=#!0$<2##3!6##=D<<3'3#!90!##2!92=#%#$.<3&%)#&/!&2!)#3!%$<'!><2!
/#!=1&3!6<<=!/99=)##2!6#=/!%#8939%=<8##=/7!!
!

T><$1<3&#G!F##=!6<<='()&C2$&CD!=#8$#(3&#!

"
8JF8;F.8!9"%0GG532"

"

"
"
K#! %#31&%#! 2<.! ##2! H>9$$#/&%! F6<=3I! ><2! >9=.! >#=<2/#=#2/! >99=6#=0! 6<<=c! /<3! ##2! 11=! $<2%!
H>9$$#/&%! '3&$I! :$##87!R#3!92:#D#2/#!>99=6#=0!6#=/!2&#3! <$$##2!%#8939%=<8##=/!.<<=!99D!/99=!##2!
"=#''#=!5@Y!>#==#D&CD#=!%#9:'#=>##=/7!![9$%#2'!/#!%#31&%#!$##D!)#3!H3#!'0$&3'#2!&2!36##!<8F92/#=$&CD#!
/#$#2c! /&#!/<<=2<! 3#=1%! &2! #$D<<=!0<'3#2I7! ! T=!6#=/#2! 36##! 8939W'! %#.<<D3c!6<<=><2!)&#=92/#=!/#!
1&3>#=%=93&2%#2G!
!

!
i#/<()3!69=/3!<<2!##2!:<$$92!.#3!##2!'0#(&<$#!>9=.!98!##2!3=9'!:<$$922#2!<<2!##2!39167!!
"
"

T><$1<3&#G!.9%#$&CD!:<$$92!98!:<$$922#2!<<2!##2!3916!
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?h!

!

!

.Q!

8JF8;F.8!9"?5+BD54"

"

"
"
K#!8939!39923!##2!&2!3#%#2$&()3!6<<=%#29.#2!(92/#2''099=7!!
"

T><$1<3&#G!:#>#'3&%/!(92/#2''099=!!
"
"
!8F8;F.8!9"Y6X=5>*+G53""

"
"
"

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?J!

!

!

.J!

K#!%#31&%#c!/&#!)#3!>#='()&C2'#$!90!/#F#! 8939!<()3#=##2>9$%#2'!F91!)#::#2!6<<=%#29.#2!<$'!H##2!
)#$/#=#! '3#=I! #2! H##2! /=&#)9#D&%! &#3'Ic!6#=/! &2!6#=D#$&CD)#&/! >#==<'3! /99=! /#! D90$<.0#2! ><2! ##2!
>$&#%31&%! /<3! F&()! D$<<=.<<D3#! >99=! ##2! $<2/&2%! 90! /#! $1()3)<>#2! ><2! T&2/)9>#27! R#3! >$&#%31&%!
:#>92/!F&()!90!)#3!9%#2:$&D!/<3!/#! 8939!6#=/!%#.<<D3!:9>#2!m&CD#>9='#$! M3767!^7h@@!.!>#=6&C/#=/!
><2!/#!(<.#=<O!#2!90!##2!)99%3#!><2!92%#>##=!57J@@!.7!K&#!(9.:&2<3&#!%##83!##2!)99%3#)9#D!><2!
5Arc! 6<3! 9>#=##2'3#.3! .#3! /#! )99%3#! ><2! )#3! $&()3! 90! /#! 89397! p&#! 99D! /#! '()#=.<8:##$/&2%!
)&#=92/#=!%#%#2#=##=/!/99=!)#3!0=9%=<..<!S)#&%!-*&/%.7!

"

"
"

T><$1<3&#G!:#>#'3&%/!>$&#%31&%!
"
"
!8F8;F.8!9"U*4453"

"

"
"
p&#!:#'0=#D&2%!&2!)#3!)998/'31D!Hd<=D<23#!%#><$$#2I!
"

T><$1<3&#G!F##=!6<<='()&C2$&CD!%#9'3<3&92<&=#!'<3#$$&#3!!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!?Q!

!

!

.[!

"
"

.!F8;F.8!9"%0GG532"

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!N@!

!

!

;8!

"
K#!<29.<$&#f2! &2!/#F#! 8939W'! F&C2!/#!)#$/#=#! '3&00#2! &2!/#!/92D#=#!69$D#20<=3&C!:9>#2!/#!F927!p#!!
6#=/#2!2&#3!>&'1##$!6<<=%#29.#2!.<<=!0<'!<()3#=<8!90!/#!8939W'!923/#D37!R12!09'&3&#!3#2!90F&()3#!
><2!/#! F92!>#==<</3!/<3! F#! >#=99=F<<D3!6#=/#2!/99=!##2! =#8$#(3&#! ><2!/#! F92! &2!/#! $#2'!98! &2!##2!
8&$3#=! /&#! >99=! /#! $#2'! F<37! K#! $&()3'3&00#2! :#>&2/#2! F&()! 3#$D#2'! 0=#(&#'! 90! /#! 3#%#29>#=%#'3#$/#!
0$<<3'!><2!6<<=!/#!F92!F&()!&2!/#!8939W'!:#>&2/3!MF&#!<8:##$/&2%#2!=#()3'O7!
"

T><$1<3&#G!:#>#'3&%/!$#2'=#8$#(3&#!

"
"
"
"
"
..F8;F.8!9"P512"M5*/%P,!9((E',ZZlPF(FK=%Z6"fr.%33YEsO!!"
"

"
"
R#3! >#='()&C2'#$! /<3! >99=! 92=1'3! F9=%/#! :&C! /#! .<D#=! ><2! /#F#! >&/#9! &'! /#! .#3! %#$#! $&C2#2!
%#.<=D##=/#!'3&07!!K#!:##$/#2!6#=/#2!%#29.#2!.#3!##2!'$#.(E9P&%7!!p#!F&C2!><2!'$#()3#!D6<$&3#&3c!
.<<=!##2!0=#(&#F#!<<2/1&/&2%!><2!/#!=&()3&2%!6<<=&2!/&3!H><2!:$<16!2<<=!)##$!8#$!=99/!>#=<2/#=/#I!
$&()30123!F&()!:#>92/c!$&#3!39#!)#3!>#='()&C2'#$!3#!&/#23&8&(#=#2!<$'![#21'7!!
"

T><$1<3&#G!:#>#'3&%/![#21'"

"
"
"
"
"
"
"

https://youtu.be/WSx_reMM3pY


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!N5!

!

!

;!!

"
8IF8AF.8!9"?+5BD2"
!

!

"
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
[&#=!8939W'!6#=/#2!%#29.#2!><2!##2!H%=993!=99/!><$$#2/!9:C#(3I!/<3!/#!>9=.!)</!><2!H##2!D$<0=99'c!
.<<=! /<2! %=993! #2! 90%#:$<F#2I7! K#! (9.09'&3&#8939! )&#=92/#=! %##83! )#3! /99=! )#3! 9:C#(3! %#>9$%/#!
3=<C#(3!6##=7!T=!6<=#2!%##2!.#$/&2%#2!><2!.#3#9=#2!=92/!)#3!3&C/'3&0!><2!/#!6<<=2#.&2%7!Z<<=!<$$#!
6<<='()&C2$&CD)#&/!6#=/!##2!$&()3D9%#$!%#8939%=<8##=/c!6<<=:&C!/#!0<=<()13#!<<2!##2!HD$<0=99'I!/##/!
/#2D#27! K#! 2<:&C)#&/! ><2! )#3! .&$&3<&=! 3#==#&2! 31''#2! "=#()3! #2! \11'36#F#$! &'! ##2! :&CD9.#2/#!
&2/&(<3&#!&2!/&#!=&()3&2%7!
"

"
"

T><$1<3&#G!6<<='()&C2$&CD!$&()3D9%#$!
"
"

"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!N?!

!

!

;.!

"
8[F8AF.8!9"U5GO*G"SP+65=51301-T"

"

"
"
K#!=92/#!>$#D!90!/#! 8939!6#=/!0<'!923/#D3!2</<3!/#! 8939W'!90!/#!(9.013#=!6#=/#2!:#D#D#27! T#2!
&/#23&#D#!8939!/&#!5@!'#(92/#2!$<3#=!6#=/!%#29.#2c!39923!2&#3'!<:29=.<<$'7!K#!8939!&'!##2!3e0&'()!
>99=:##$/! ><2! ##2! '398/##$3C#! 98! 6<3#=/=100#$! /&#! /#! $#2'! 0<''##=/#! 90! )#3! 9%#2:$&D! /<3! /#! 8$&3'!
<8%&2%7!
"

T><$1<3&#G!:#>#'3&%/!=#8$#(3&#!8$&3'$&()3!90!'398/##$3C#'!
"
"
!!F8AF.8!9"U*4453""
"

"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!NN!

!

!

;;!

"
!
K&3!)#$/#=#!$&()3!/<3!H$<2%#=!/<2!##2!11=I!90!/#F#$8/#!0$<<3'!:$##8!&'![#21'7!_&C/#2'!/#!902<.#!6#=/!
/#! (<.#=<! :#69%#2! 6<<=/99=! /#! 0$<2##3c! 2#3! <$'! /#! '3=<<3$&()3#2! $&2D'92/#=! &2! :##$/c! ##2!
)9=&F923<<$! $&2#<&=!<'0#(3!>#=399237!d#3!#2&%#!.9#&3#! F&C2!90!/#! 8939!99D!/#! '3#==#2!l$/#:<=<2!#2!
"#3#$%#1F#!3#!92/#='()#&/#27!
"

T><$1<3&#G!:#>#'3&%/![#21'!

"
"
"
!JF8AF.8!9"P512"M5*/%P,!9((E',ZZlPF(FK=%ZAL#&GffTGlGO"

"

"
"
R#3!92:#D#2/#!9:C#(3!90!/&3!'3&$'3<<2/#!:##$/!&'!/#!)#$/#=#c!6&33#!=#()3)9#D>9=.&%#!>$#D!=#()3'7!K#!
>#=$&()3#! '3=1(311=! $&2D'! &'! /#! i#23'#! "9#D#239=#27! K#! >&/#9! 6#=/! %#.<<D3! ><21&3! /#! >&#=/#!
>#=/&#0&2%! ><2! ##2! 8$<3! QQ@! .! 3#2! 299=/299=/6#'3#2! ><2! /#! 39=#27! ! R#3! 9:C#(3c! /<3! 6#=/!
9.'()=#>#2! <$'! ##2! H:#6#%&2%$99'! 8#$! $&()3I! .#3! /#! >9=.! ><2! ##2! H:<$DI! #2! H/#! D$#1=! ><2! ##2!
%$&.69=.!98! ><2!/&#! 3e0&'()#!:=##D'39DC#'Ic!6#=/!%#q/#23&8&(##=/!<$'!)#3! >#=$&()3#!0<2##$! ><2!##2!
)&C'D=<<27!
!

T><$1<3&#G!:#>#'3&%/!>#=$&()3&2%!D=<<2!

"
"
"
"
"
"
"

https://youtu.be/6EanIxx9IyI


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!NE!

!

!

;A!

!JF8AF.8!9"/GG512"M<P(P!t!5*/%P,!9((E',ZZlPF(FK=%Z>61%'--<2m3O!
!

"
"
K#! 6<<=2#.#=! 8939%=<8##=/#! ##2! '3&$'3<<2/! $&()30123! /<3! H>##$! /1&/#$&CD#=! x6<'y! /<2! /#! <2/#=#!
'3#==#2I! R#3! $&()3! :$##D! [#21'! 3#! F&C2c! 90! )#3! 3&C/'3&0! ><2! /#! 6<<=2#.&2%! (&=(<! 5Ar! )99%! &2! )#3!
6#'3299=/6#'3#27!K#!$<2%%#=#D3#!>9=.!&'!)#3!%#>9$%!><2!(<.#=<:#6#%&2%7!
"

T><$1<3&#G!:#>#'3&%/![#21'!

"
"
.QF8AF.8!9"U*4453"
"

!
"

https://youtu.be/2WkesFFfDXM


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!NA!

!

!

;9!

!
\<3!/99=!/#!8939%=<<8!9.'()=#>#2!6#=/!<$'!##2!H%##$b9=<2C#b6&33#!9><<$I!&'!##2!D9=3!(92/#2''099=!
/<3!/99=!/#!92/#=%<<2/#!F92!69=/3!90%#$&()37!
"

T><$1<3&#G!:#>#'3&%/!/99=!/#!F92!>#=$&()3!(92/#2''099=!

"
"
"
"
.JF8AF.8!9"&>5+:532""
!
!

"
"
R#3!$&()30123!&2!/#F#!902<.#!D92!69=/#2!%#q/#23&8&(##=/!<$'![#21'7!,0!)#3!3&C/'3&0!/<3!/#!8939!6#=/!
%#.<<D3!:#>92/!/#!0$<2##3!F&()!N5r!)99%!&2!)#3!6#'3#27!
"

T><$1<3&#G!:#>#'3&%/![#21'!

"
"
"
"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!N^!

!

!

;I!

8JF89F.8!9"(63O55="

"

"
"
K#!8939!6#=/!%#29.#2!.#3!##2!'$#.(E9P&%!><21&3!##2!'3&$'3<<2/#!6<%#27!K#!.<D#=!:#'()=&C83!##2!
/92D#=%=&C'!9:C#(3!/<3!<<2><2D#$&CD!$##D!'3&$!3#!)<2%#2!#2!2<!?@!'#(92/#2!&2!/#!69$D#2!>#=/6##27!!K#!
>9=.!6#=/! :#'()=#>#2! <$'! H$<2%6#=0&%b9><<$I7! T=! &'! 6#&2&%! =#/#2! 9.! <<2! 3#! 2#.#2! /<3! )&#=! &#3'!
<2/#='!/<2!##2!>$&#%31&%!6#=/!%#8939%=<8##=/7! !K#! 8939! &'! ><2! '$#()3#! D6<$&3#&3! #2! 39923! 3#!6#&2&%!
/#3<&$7!d9%#$&CD! &'!/#! H'3&$'3<2/I! 39#! 3#! '()=&C>#2!<<2!)#3! 8#&3!/<3!)#3!>99=6#=0!<<2><2D#$&CD! ><21&3!
##2! =&C/#2/!>9#=31&%!6#=/!6<<=%#29.#27!,9D!##2!)#$&D903#=!98! ##2! F#00#$&2! D<2!90!:<'&'! ><2!/#!
D<=&%#!&289=.<3&#!2&#3!69=/#2!1&3%#'$93#27!!
"

T><$1<3&#G!6<<='()&C2$&CD!>$&#%31&%c!)#$&D903#=!98!F#00#$&2!

"
"
.[F89F.8!9"W<<G2,5C53""
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!Nh!

!

!

;Q!

!
!
!
!
!

"
"
"
"
"
"

"
"

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!NJ!

!

!

;J!

!
*&3!(9==#'092/#23&#!.#3!/#!.<D#=!><2!/#!8939W'!:$##D!/<3!/#!9:C#(3#2!2&#3!.#3!)#3!:$93#!99%!6<=#2!
%#F&#2!.<<=!/<3!F#!0<'!90!/#!8939W'!6#=/#2!923/#D3!2</<3!)&C!F#!90!/#!(9.013#=!6#=/#2!:#D#D#27!
K#! ##='3#! /=&#! 8939W'! 1&3! /#! =##D'!6#=/#2! %#.<<D3!.#3! FVV=! )9%#! '$1&3#=3&C/#2! ><2! =#'0#(3&#>#$&CD!
5b?7NJ@!'#(c!5b?7A^E!'#(!#2!5b57^^^!'#(7!K<3!:#3#D#23!/<3!9:C#(3#2!/&#!'2#$!>99=!/#!(<.#=<!0<''#=#2!
'()#=0! 69=/#2! 6##=%#%#>#27! B2! /&3! '0#(&8&#D#! %#><$! =##'! )#3! >#=.9#/#2! /<3! /=100#$'! 6#=/#2!
%#8939%=<8##=/!/&#!><2!)#3!)9%#=!%#$#%#2!:<$D92!2<<=!:#2#/#2!>&#$#27!K#!$<<3'3#!8939!6#=/!%#.<<D3!
.#3! ##2! $<%#=#! '$1&3#=3&C/! ><2!5b^J@! '#(7!R&#=90! >#=39923!)#3! %#8939%=<8##=/#!9:C#(3!6#$! >#=3&(<$#!
:#6#%&2%'92'()#=03#7!!K#!/=100#$)e093)#'#!69=/3!92/#='3#12/!/99=!)#3!%#%#>#2!/<3!)#3!2#3!>99=!
/#!6<<=2#.&2%!)</!%#=#%#2/7!_#=!>#=%#$&CD&2%!)&#=92/#=!36##!8939W'!><2!><$$#2/#!/=100#$'!/&#!##2!
'3#=D#!%#$&CD#2&'!>#=392#2!.#3!/#!9:C#(3#2!90!/#!8939W'!1&3!\11'36#F#$7!!
!

l8:##$/&2%#2!923$##2/!<<2G!
)330'Gbb8=<2D7&3$<:71'b0)939o#''<e'b6=<00#=o.9:&$#70)0z.<=o@ho?@@Qo=<&27)3.$!M$&2D#=8939O!

)330Gbb&.%D&/7(9.b=<&2/=90'-8<$$&2%-&2-6<3#=7')3.$!M=#()3#=8939O!
"

T><$1<3&#G!F##=!6<<='()&C2$&CD!=#%#2/=100#$'!

"
8AF8IF.8!9"L*+2G53"

"

"

https://frank.itlab.us/photo_essays/wrapper_mobile.php?mar_07_2009_rain.html
http://imgkid.com/raindrops-falling-in-water.shtml


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!NQ!

!

!

;[!

"
!
[9$%#2'!/#!%#31&%#!%#$##D!)#3!9:C#(3!90!/#F#!8939!90!##2!HD6<$Ic!98!29%G!H##2!)9$!6&3!9=%<<2!.#3!
3#23<D#$'!#=<<2I7!p&C! %<<3!>#=/#=G! HB2!##='3#! &2'3<23&#!/<()3! &D!<<2!##2! $1()3:<$$92!98!##2!F#00#$&2c!
.<<=! .#3! /#! >#==#D&CD#=! 6<'! )#3! /<3! /1&/#$&CD! 2&#3I7! B2! 6#=D#$&CD)#&/! %<<3! )#3! 9.! [#21'c! )#$/#=!
'3=<$#2/!90!##2!)9#D)99%3#!><2!92%#>##=!?Ar! &2!)#3!6#'3#27! ! T#2!>#=3&(<$#! 3=&$$&2%! ><2!/#! (<.#=<!
6<'!>#=<23699=/#$&CD!>99=!)#3!$<2%%#=#D3!<'0#(3!><2!/#!0$<2##37!T#2!92'()#=0!&2%#'3#$/#!>#==#D&CD#=!
F9=%/#!>99=!/#!8<23<'&#=&CD#!:#'()=&C>&2%7!!
"

T><$1<3&#G!:#>#'3&%/![#21'!
"

"
8AF8IF.8!9"Y5265"

"
"

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!E@!

!

!

A8!

!
K#!%#31&%#!.#$//#!/<3!F&C!9.!?N1@h!##2!6&3!$&()3!90.#=D3#!/<3!H3=<<%I!#2!H&2!##2!'3=<DD#!$&C2I!><2!
)#3! 6#'3#2! 2<<=! )#3! 99'3#2! >$99%I7! R#3! 8#29.##2! /11=/#! H92%#>##=! A! .&213#2I7! T=! 6#=/#2!
>#='()&$$#2/#! 8939W'! %#.<<D3! 6<<=><2! 6&C! #=! )&#=! 36##! 01:$&(#=#27! 6667)#<>#2'-<:9>#7(9.! $##=3!
/<3!)#3!G&(%.&#(*P&#)!"E#0%!"(#(*P&!MBUUO!9.!?N1@N!&2!)#3!6#'3F1&/6#'3#2!<<2!/#!)9=&F92!>#='()##2!
M#$#><3&#G!5@rOc!)<<=!)99%'3#!0123!:#=#&D3#! &2!)#3! F1&/F1&/99'3#2! M#$#><3&#!^JrOc!9.!1&3#&2/#$&CD!9.!
?N1@Q!<<2!/#!99'3#$&CD#!)9=&F92!3#!>#=/6&C2#27!!
"

T><$1<3&#G!:#>#'3&%/!BUU!

"
"
"
!.F8IF.8!9"/GG5"M5*/%P,!9((E',ZZlPF(FK=%Z)r(Y"+"(:4GO!"

"

"" "
"
K#! >&/#9! :#3=#83! ##2! F#$/F<.#! /<%$&()3902<.#! ><2! [#21'! /&#! /99=! ##2! 3=<<%! 90'()1&>#2/!
(92/#2''099=! 69=/3! :#/#D37! K#! 0$<2##3c! %#.<=D##=/! .#3! ##2! 9=<2C#! (&=D#$! 90! :9>#2'3<<2/#!
1&3>#=%=93&2%c!:#>92/!F&()!90!)#3!3&C/'3&0!><2!/#!6<<=2#.&2%!?^r!:9>#2!/#!6#'3#$&CD#!)9=&F927!
"

T><$1<3&#G![#21'!

"
"
"
"
"
"
"
"

www.heavens-above.com
https://youtu.be/l_t3SgStHwI


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!E5!

!

!

A!!

.9F8IF.8!9"Y*5G530+5"
!

" "
"

+939!%#29.#2!&2!m9#'#$<=#7!m#()3'!##2!1&3>#=%=93&2%!><2!)#3!92:#D#2/#!9:C#(37!

"
R#3! 9:C#(3! /<3! 6#=/! %#8939%=<8##=/! 6#=/! /99=! /#! %#31&%#! 9.'()=#>#2! <$'! ##2! H'99=3! :<$I! M'&(Oc!
HF#D#=!%##2!$1()3:<$$92I7!R#3!:#699%!F&()!3=<<%!><2!299=/6#'3!2<<=!F1&/99'37! ! B2!6##=6&$!><2!6<3!
/#!%#31&%#!:#6##=/#c!D92!)#3!9:C#(3!69=/#2!%#q/#23&8&(##=/!<$'!##2!)#3#$1()3:<$$92!&2!/#!>9=.!><2!
##2!:$&DC#!98!>#=80937!K#F#$8/#!'E%0*#)D'9#E%!:<$$92!6#=/!:&C!39#><$!/&#F#$8/#!<>92/!/99=!VV2!><2!/#!
90'3#$$#='!><2!/&3!9>#=F&()3!:9>#2!d#1$#:#D#!%#8939%=<8##=/G!
!

"
"

+939G!\&.!><2!*3=#()3!
"

T><$1<3&#G!:#>#'3&%/!)#3#$1()3:<$$92!

"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!E?!

!

!

A.!

"
.QF8IF.8!9"(0445"

"

"
"

"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!EN!

!

!

A;!

,2/#='3<<2/#!1&3>#=%=93&2%!$<<3!#=!%##2!36&C8#$!9>#=!:#'3<<2G!)#3!:#3=#83!)&#=!##2!=&2%>9=.&%#!.e$<=-!
98!89$&#:<$$927!p&#!99D!/#!.#$/&2%!1&3!K#!P&23#!><2!5Q!<1%1'31'!?@5A7!
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"

T><$1<3&#G!:#>#'3&%/!=&2%>9=.&%#!89$&#:<$$92!

"
"
;8F8IF.8!9"?63C51"
!
!

"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!EE!

!

!

AA!

T#2! :$&D! 90! /#! <'3=929.&'()#! '&31<3&#! >99=! )#3! 3&C/'3&0! ><2! /#! 6<<=2#.&2%! MH?N1IO! $#>#=/#! /#!
>#=D$<=&2%!90!>99=!/#F#!36##!$&()3#2G![#21'!#2!;10&3#=7!
!
K#!90><$$#2/#!'<.#2'3<2/!><2!:#&/#!0$<2#3#2!6#=/!9.'3=##D'!)#3F#$8/#!3&C/'3&0!99D!/99=!VV2!><2!
/#!'<.#2'3#$$#='!><2!/&3!9>#=F&()3!%#8939%=<8##=/G!
!

!!
!

[#21'!#2!;10&3#=!:9>#2!l236#=0#27!+939G!\&.!><2!*3=#()3!
"

T><$1<3&#G!:#>#'3&%/![#21'!#2!;10&3#=!

"
"
"
"
X<36".8!9"%*<2D0351F&*G2"M5*/%P,!9((E',ZZlPF(FK=%Z_YQ&#L>(]RqO"
!

! "
"
!

https://youtu.be/R3TnaE2tCzQ


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!EA!

!

!

A9!

l<2><2D#$&CD! :#=#&D3#! 92'! #2D#$! /#! 8939! /&#! 6#! )&#=:9>#2! $&2D'! <8/=1DD#27! "&C%#>9#%/! 6<'! ##2!
92/1&/#$&CD#!.#/#/#$&2%!/<3!##2! =<<=!9:C#(3!6#=/!%#8&$./!.<<=!2&#3! >&'1##$!6<<=%#29.#27! ! T2&%#!
3&C/!$<3#=!6#=/!/#!>&/#9!F#$8!:#F9=%/!MF&#!'0.%%&!0#E(F.%!=#()3'O7!p&()3:<<=!&'!##2!F6<=3#!'3=##0!/&#!&2!
##2!8=<(3&#!><2!##2!'#(92/#!/99=!)#3!'()#=.!8$&3'37!!d##=!/<2!6<<='()&C2$&CD!:#3=#83!)#3!##2!>9%#$!98!
&2'#(3!/<3!>99=:&C!/#!(<.#=<!>$99%7!!
"

T><$1<3&#G!F##=!6<<='()&C2$&CD!>9%#$!98!&2'#(3!

"
"
"
8!F8QF.8!9"%<3-51O5+7"

"

"
"

"
"

"
"

"
"
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!E^!

!

!

AI!

"9>#2'3<<2/#! =##D'! 8939W'c! 6<<=><2! 6#! #2D#$! ##2! <<23<$! 1&3>#=%=93&2%#2! 01:$&(#=#2c! 392#2! /#!
3e0&'()#!'(&23&$$<3&#-#88#(3#2!><2!##2!)#$/#=#!'3#=7!K99=/<3!)#3!$&()3!><2!##2!'3#=!/99=!##2!3=9#:#$#!
<3.9'8##=! =#&'3!/&#!>99=3/1=#2/! &2!:#6#%&2%! &'c!69=/3!)#3!>99=3/1=#2/!<2/#='!%#:=9D#27![99=!)#3!
:$93#!99%!.<2&8#'3##=3!)#3!#88#(3!F&()!<$'!'2#$!90!#$D<<=!>9$%#2/#!D$#1=8$&3'#27!,0!##2!92'()#=0#!#2!
:#69%#2!3&C/902<.#!69=/#2!/&#!D$#1=>#=<2/#=&2%#2!<8%#:##$/!<$'!D$#1==&CD#!:<$$92'$&2%#='7!K#!'3#=!
&2! D6#'3&#! D92! 69=/#2! %#q/#23&8&(##=/! <$'! S<0#$$<7! [99=! .##=! &289=.<3&#! 9>#=! '(&23&$$<3&#c! F&#! :>7!
)330Gbb6667<09/72$b<055@E?Jo2$7)3.$7!
"

T><$1<3&#G!:#>#'3&%/!S<0#$$<!

"
"
8IF8QF.8!9"?55+G5"

"

"""" "
!
K#F#!3#%#2!F92'92/#=%<2%!%#8939%=<8##=/#!H6&33#!9><<$I!/&#!F&()!3=<<%!#2!=#()3$&C2&%!>99=3:#699%c!
&'! 2&#3'! .##=! /<2! ##2! /99=! /#! F92! :#'()#2#2! >$&#%31&%=9.07! K#! /92D#=#! '#(3&#! &2! )#3! (#23=1.!
>#==<</3!/#!09'&3&#!><2!/#!>$#1%#$'!/&#!##2!6##=D<<3'&2%!><2!F92$&()3!90!/&#!0$<<3'!>#=)&2/#=#27!p&#!
99D!)330Gbb6667(<#$#'3&<7:#b3&(92/#=9%<7)3.$!
"

T><$1<3&#G!:#>#'3&%/!>$&#%31&%!

"
"
"
"
"
"
"

http://www.apod.nl/ap110428_nl.html
http://www.caelestia.be/ticonderoga.html


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!Eh!

!

!

AQ!

!JF8QF.8!9"N54453"

"

"
"
"&C!2<>=<<%!:$##D!/#!:#6#%&2%'=&()3&2%!><2!/&3!$<2%%#=#D3#!$&()3>$#DC#!3#!'3=9D#2!.#3!/#!M90!/#!8939O!
)9=&F923<$#!9=&f23<3&#!><2!)#3!9:C#(37!K#!8939!6&CD3!2&#3!<8!><2!3&#23<$$#2!%#$&CD<<=/&%#!8939W'!6<<=90!
>$&#%31&%#2!F&C2!3#!F&#2!/&#!F92$&()3!6##=D<<3'#27!!p&#!97<7!99D!/#!>99=%<<2/#!.#$/&2%!1&3!"##='#7!
"

T><$1<3&#G!:#>#'3&%/!>$&#%31&%!

"
![F8QF.8!9"Y<6GO+*5="

"

"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!EJ!

!

!

AJ!

!
K&3!.#=D6<<=/&%#!9:C#(3!/<3!/99=!/#!8939%=<8#!.#3!##2!H>$&#%#2/#!D99D093I!6#=/!>#=%#$#D#2c!D92!
2<!##2!F9#D39()3!90!)#3!B23#=2#3!69=/#2!%#q/#23&8&(##=/!<$'!)#3!)998/!><2!##2!89$&#:<$$92!&2!/#!>9=.!
><2! ##2! :=1&/#%9.7! R&#=92/#=! ><2! $&2D'! 2<<=! =#()3'G! ##2! 1&3>#=%=93&2%! ><2! )#3! %#8939%=<8##=/#!
9:C#(3c! /#! :=1&/#%9.! M)&#=!.#3! :=1&/O! F9<$'! /&#! &2! :<$$926&2D#$'! 3#! D990!69=/#2! <<2%#:9/#2c! #2!
36##! 9>#=! #$D<<=! %#$#%/#! 3=<2'0<=<23#! >#='&#'! ><2! :#&/#! 8939W'7! ! K#! $<<3'3#! <8:##$/&2%! 39923! /#!
0#=8#(3#!.<3()!31''#2!/#!36##7!!!!

"""

"
!

T><$1<3&#G!:#>#'3&%/!89$&#:<$$92!

"
"
.IF8QF.8!9"(51-5+4*1-5"

"

"
"
K#! $&()3'3=##0!90!:9>#2'3<<2/#! 8939!6#=/!2&#3!.#3!)#3!:$93#!99%!6<<=%#29.#27!R#3! >#='()&C2'#$c!
/<3!<<2!##2!.#3#99=!/9#3!/#2D#2c!6#=/!0<'!<()3#=<8!90!/#!8939!923/#D37!_9()!&'!/&3!%##2!.#3#99=7!
R#3!F&C2!/#!D90$<.0#2!><2!##2!l&=:1'!l-N?@!/&#!><2!l.'3#=/<.!2<<=!"<=(#$92<!>$99%!#2!F&()!90!)#3!!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!EQ!

!

!

A[!

!
9%#2:$&D!/<3!/#!8939!6#=/!%#29.#2!3#2!299=/#2!><2!l236#=0#2!:#>92/c!2#3!92/#=!/#!Z#/#=$<2/'#!
%=#2'7! ![<26#%#! /#! $<2%#! :#$&()3&2%'3&C/! M^! '#(O! 6#=/! /#! >#=0$<<3'&2%! ><2! )#3! >$&#%31&%! /99=! /#!
(<.#=<!%#=#%&'3=##=/!<$'!##2!D9=3!$&()3'099=7!
"

T><$1<3&#G!:#>#'3&%/!>$&#%31&%!

"
"
"
"
"
.QF8QF.8!9")032FU5GF?061G"S\+01=+6X=T"
!

!
"
K#!.<D#=!><2!/#!8939!:#'()=&C83!6<3!)&C!F<%!<$'!/=&#!#$$&0'#2!/&#!>99=!/#!.<<2!'()9>#2!#2!$<2%#!3&C/!
'3&$!:$#>#2!)<2%#27!!K#!8939!39923!&2!6#=D#$&CD)#&/!/=&#!&2!.<<2$&()3!:</#2/#!$#23&(1$<=&'69$D#27!T#2!
69$D#23e0#!/<3! =#%#$.<3&%!>99=D9.3! &2!:#=%<()3&%#!'3=#D#2!F9<$'! &2!)#3!p1&/-+=<2'#!l=/X()#!6<<=!
/#F#!8939!6#=/!%#29.#27!!d##=!8939W'!><2!/&3!:&CF92/#=!3e0#!$#2'>9=.&%#!69$D#2!F&C2!3#!>&2/#2!90!
)330Gbb6667(<#$#'3&<7:#b$#23&(1$<=&'7)3.$7!
"

T><$1<3&#G!:#>#'3&%/!$#23&(1$<=&'69$D#2!

"
"
"
"
"
"
"
"

http://www.caelestia.be/lenticularis.html


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!A@!

!

!

98!

"
!;F8JF.8!9"U017540+="

!

!!!!! !
!

,=&%&2#$#!902<.#!
!

!
!

! !
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!*&3>#=%=93&2%!
!

!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!A5!

!

!

9!!

!
"1&3#2! /#! '0#(3<(1$<&=#!69$D#2$1()3!6#=/! #=! /99=! /#! 8939%=<8#! 2&#3'! 92%#6992'! 90%#.#=D3! 39#2!
/#F#! 8939!6#=/!%#29.#27! !R#3!92:#D#2/#!9:C#(3!90!/#! 8939! 39923!/1&/#$&CD!:#6#%&2%'92'()#=03#7!
,0!<2/#=#!8939W'!/&#!=92/!)#3F#$8/#!3&C/'3&0!6#=/#2!%#.<<D3!&'!)#3!>99=6#=0!2&#3!3#!F&#27!K&3!6&C'3!90!
##2!D$#&2!:#6##%$&CD!9:C#(3!/<3!F&()!D9=3#!3&C/!>99=!/#!$#2'!:#>92/7!!Z<<=!<$$#!6<<='()&C2$&CD)#&/!##2!
D$#&2!9:C#(3!F9<$'!##2!/99=!/#!8#$$#!6&2/!.##%#>9#=/!:99.:$<</C#7!
"

T><$1<3&#G!.9%#$&CD!:$<</C#!98!<2/#=!D$#&2!>99=6#=0!/&()3!:&C!/#!$#2'!
"
"
!;F8JF.8!9"R-61751"M<P(P!t!5*/%P,!9((E',ZZlPF(FK=%ZQ-?.NBRT@A'O!

"

"
"
K#! $<2%#! 6<<=2#.&2%'/11=! M)#3! $&()30123! 90! /#! 8939! )&#=:9>#2! 6#=/! 36##! #2! ##2! )<$8! 11=! $<2%!
6<<=%#29.#2Oc! &2! (9.:&2<3&#!.#3!/#!>#=.#$/&2%!><2! '2#$$#!:#6#%&2%#2!9>#=!##2!D9=3#!)9#D! M)#3!
>##$>99=D9.#2/#!<139D&2#'#-#88#(3c!6<<=:&C!##2!'3&$'3<<2/#!98!##20<=&%!>99=3:#6#%#2/#!0123:=92!
/#!&2/=1D!6#D3!'2#$$#!)9=&F923<$#!#2b98!>#=3&(<$#!:#6#%&2%#2!$&CD3!1&3!3#!>9#=#2Oc!6&CF#2!&2!/#!=&()3&2%!
><2! ##2! '3#=! 98! 0$<2##37! ! K#! 90%#%#>#2! =&()3&2%! #2! )99%3#! /9#2! >#=.9#/#2! /<3! /#! '3#=! [#%<!
>#=<23699=/#$&CD!6<'!>99=!/#F#!.#$/&2%7!
"

T><$1<3&#G!6<<='()&C2$&CD![#%<!

"
"
"
"
"

https://youtu.be/TF0r8Bz916s


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!A?!

!

!

9.!

"
![F8JF.8!9"(5"K6125"M5*/%P,!9((E',ZZlPF(FK=%Z:(3BqL*C698O"

"

"
"
K#! %#31&%#! 8&$./#! ##2! )9=&F923<<$! >99=3:#6#%#2/! =&2%>9=.&%! 9:C#(37! T#2! 0#=':#=&()3! 9>#=! /#F#!
:&CF92/#=#!>&/#9c!.#3!01:$&(<3&#! &2!>#='()&$$#2/#!.#/&<c!:=<()3!##2!<<2>1$$#2/#!%#31&%#2&'!<<2!)#3!
$&()3!/&#!/#!6<<=2#.&2%!:#>#'3&%37!!,0!/#!>&/#9!:#6##%3!)#3!>99=6#=0!F&()!<<2!##2!%#'3<%#!'2#$)#&/!
><2!=#()3'!2<<=!$&2D'c!6<3!'3=99D3!.#3!/#!90!/<3!.9.#23!)##='#2/#!F1&/!393!F1&/6#'3#2!6&2/7!!R#3!
9:C#(3! &'! /1'! >#=.9#/#$&CD! ##2! :<$$92! %#6##'37! ! T#2! 6<<='()&C2$&CD#! D<2/&/<<3! &'! ##2! (&C8#=-98!
$#33#=:<$$92c!F9<$'!3#!F&#2!90!/#F#!8939G!
!

!
+939!923$##2/!<<2G!!)330'Gbb6667:<$$9927<#b&2/#Y70)0zo=913#o{89&$-$#33#=-9-:&%-'&$>#=-:<$$992!

!
K#!>&/#9!1&3!K#!P&23#!:#><33#!>9$/9#2/#! &289=.<3&#!>99=!##2!<<23<$!:#=#D#2&2%#2!/&#!39#$&#3#2!/#!
.9%#$&CD)#&/! ><2! ##2! :<$$92! 3#! 3#'3#27! ! [#=.9#/!69=/3! /<3! )#3! %&2%! 9.! ##2!.<Y&.1.! 5.! %=93#!
:<$$92!/&#!3&C/#2'!/#!N@!'#(92/#2!/1=#2/#!>&/#9!##2!<8'3<2/!><2!92%#>##=!5J@!.!<8$#%/#7!
"

T><$1<3&#G!F##=!6<<='()&C2$&CD!=&2%>9=.&%#!89$&#:<$$92!

"

https://youtu.be/HtMBQEiOWhU
https://www.balloon.ae/index.php?_route_=foil-letter-o-big-silver-balloon


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!AN!

!

!

9;!

"
.8F8JF.8!9"N03=51"

"

"
"
R#3! 92:#D#2/! 9:C#(3! 90! /#F#! 8939! 1&3! ]<$D#2! &'! /#! :9$>9=.&%#! $&()3>$#D! &2! /#! /92D#=#!69$D! &2! /#!
=#()3#=)#$83!><2!/#!902<.#7!T#2!1&3>#=%=93&2%!39923!.#=D6<<=/&%#!)#$/#=#!'3&00#2!90!/#!H:9$IG!
!
!

!
!!
K#!8939%=<<8!:#6##=3!/<3!)&C!F&C2!6<%#2!$<2%'!/#!<139'2#$6#%!)</!%#0<=D##=/!#2!6<'!1&3%#'3<03!9.!
8939W'! 3#!2#.#2!><2!/#! $<<%)<2%#2/#!F92!#2!/#! $<2%'3=#DD#2/#! $1()3:<$$922#27!\#$$&()3!6#=/!/<3!
8913!)#=&22#=/!6<23!1&3!/#!$<2%#!'3=##0>9=.&%#!=#8$#(3&#'!#2!D$#&2#=#!6##='0&#%#$&2%#2!$&2D'92/#=!90!
/#!8939!D<2!<8%#$#&/!69=/#2!/<3!/99=)##2!%$<'!6#=/!%#8939%=<8##=/G!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!AE!

!

!

9A!

!
!
K#!0$<<3'! ><2!)#3! 92:#D#2/#! >#='()&C2'#$! &2! /#! 8939! M3#%#29>#=%#'3#$/! <<2!/#!09'&3&#! ><2!/#! F92O!
$##=3!/<3!6#! 3#!.<D#2!)#::#2!.#3!##2! F6<D! '0&#%#$:##$/! ><2!/#F#! $<<3'3#c! 3#! >#=%#$&CD#2!.#3!/#!
=#8$#(3&#!><2!/#!F92!92/#=<<2!90!/#F#!8939G!
!

!
!

+939G!\<$3#=![<2!/#2!Te2/#7!|!SlTLTU_Bl!
!

K#!)#$/#=#!'3&00#2!F&C2!6#$$&()3!.##!6##='0&#%#$/#!=#8$#(3&#'!><2!/#!F92!90!'398C#'!98!92#88#2)#/#2!
&2!/#!>99==1&3!M.<<=!2&#3!F&()3:<<=!&2!)#3!9>#=:#$&()3#!:##$/!><2!/#!F92!F#$8O7!!i#$&CD<<=/&%#!=#8$#(3&#'!
F&C2!3#!F&#2!&2!/#F#!'(*))!1&3!/#!'$93'(X2#!><2!/#!8&$.!H_=<2(#I!><2!=#%&''#1=!K<22e!",`LTG!
!

!
!

T><$1<3&#G!:#>#'3&%/!$#2'=#8$#(3&#!
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!AA!

!

!

99!

;8F8JF.8!9"W5G:5300+"
"

"
"
"&C! )#3! 90'3#$$#2! ><2! /&3! 9>#=F&()3! 6<'! #=! 29%! 3#! 6#&2&%! &289=.<3&#! :#'()&D:<<=! 9>#=! /#!
9.'3<2/&%)#/#2!6<<=&2!/#F#!8939!393!'3<2/!D6<.7!!
!

T><$1<3&#G!&2!92/#=F9#D!
"
!.F8[F.8!9"%0335"

"

"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!A^!

!

!

9I!

K#!%#31&%#!:#'()=&C83!##2!=##D'!)#$/#=#!'3&00#2!&2!/#!>9=.!><2!##2!(&=D#$!/&#!'3##/'!%=93#=!#2!D$#&2#=!
6#=/#2c! =92//=<<&/#2! #2! F&()! >#=0$<<3'#27! K#! :1&3#2'3#! '3&00#2!6<=#2! )#3! )#$/#='3! #2! <()3#=! /#!
%=9#0! F<3! ##2! '()&..&%! :$<16! '()&C2'#$7! K#! 8939W'! M)&#=! .#3! '3#=D! >#=)99%/#! )#$/#=)#&/!
6##=%#%#>#2O!39923!/#!(928&%1=<3&#! $&()3#27!R#3!8#29.##2! &'!%9#/!:#D#2/!#2!69=/3!=#%#$.<3&%!<$'!
H*+,I! %#=<009=3##=/7! R#3! :#3=#83! )#3! '()&C2'#$! 90! $<<%)<2%#2/#! :#69$D&2%! ><2! :#6##%$&CD#! '093'!
/&#!90!##2!=93#=#2/!0$<389=.!F&C2!%#.923##=/7!K#=%#$&CD#!'e'3#.#2!M99D!:#D#2/!<$'!'1l=%#$%.'!98!
'1l(.#0%.'O! 69=/#2! ><<D! %#:=1&D3! 9.! C92%#=#2! /#! 6#%! 3#! 6&CF#2! 2<<=! ##2! /<2(&2%! 98! <2/#=!
#>#2#.#237!!!
"

T><$1<3&#G!:#>#'3&%/!$&()3'093'!
"
"
!;F8[F.8!9"U*251D<335"M5*/%P,!9((E',ZZlPF(FK=%Z4#EP$G_]J/+O"
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!!!!!
!
!
K#!.#$/#=!:#'()=&C83!##2!H%=93#!0<<'D$9DIc!6&3<()3&%!><2!:9>#2!#2!92/#=<<2!%=&C'c!/&#!<8!#2!39#!&2!/#!
<>92/.&'3!>#=/6##27!!,0!)#3!.#3!##2!%'.!%#.<<D3!8&$.0C#!/<3!<<2!)#3!.#$/0123!6#=/!:#F9=%/c!#2!
6<<=1&3!6#!)&#=:9>#2!VV2!><2!/#!6#&2&%#!'()#=0#!:##$/#2!01:$&(#=#2c!&'!)#3!>99=6#=0!#()3#=!2&#3!3#!
F&#27!\<<='()&C2$&CD!:#>92/!)#3!F&()!<$!3#!>#=!90!)#3!.9.#23!/<3!6#=/!%#8&$./7!!,.'3=##D'!)#3F#$8/#!
3&C/'3&0!M5Q1EAO!6#=/!##2!%#$&CD<<=/&%!>99=6#=0!6<<=%#29.#2!/99=!##2!%=9#0C#!%#31&%#2!&2!d#&%#.!
Mh!D.!,p,!><2!L93#2)1$$#O7!R&#=!6#=/!)#3!9:C#(3!9.'()=#>#2!<$'!##2!6&33#c!D$9D>9=.&%#!H>=##./#!
$1()3:<$$92I!.#3!92/#=<<2!&2!)#3!.&//#2!H&#3'!F6<=3'I7!K#!:#'()=&C>&2%#2!/9#2!#2&%'F&2'!/#2D#2!<<2!
/#!:<$$92!/&#!90!?A! C12&!6#=/!%#8939%=<8##=/! &2!m9#'#$<=#!#2!d#1$#:#D#7! !R##$!#>#2!/1&D#2! &2!/#!
>&/#9!#2D#$#!$&()3C#'!90!/&#!>9$%#2'!/#!%#31&%#2!.#3!)#3!:$93#!99%!2&#3!6#=/#2!6<<=%#29.#27!!Z<<=!
<$$#!6<<='()&C2$&CD)#&/!F&C2!)#3!=#8$#(3&#'!&2!/#!=1&3!6<<=<()3#=!/#!%#31&%#!.#3!/#!%'.!F&()!:#>92/7!!
!

T><$1<3&#G!6<<='()&C2$&CD!'0#(&<$-')<0#!)#3#$1()3:<$$92!}!=#8$#(3&#!90!=<<."
"

https://youtu.be/wapomIRCjdg


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!Ah!

!

!

9Q!

!;F8[F.8!9"?+5-515"
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
R#3!$&()30123!&2!)#3!.&//#2!><2!/#!8939!$&2D'!D92!69=/#2!%#q/#23&8&(##=/!<$'![#21'7!K#!0$<2##3!6<'!
/&#!9()3#2/!:&CF92/#=!%9#/!F&()3:<<=!M.<%2&31/#!wEc??O7! !K#!8939%=<<8!:#F9=%/#!)#3!.#$/0123!##2!
$<2%#! =##D'! 8939W'! >99=! /&#F#$8/#! /<%! M<$$#! %#29.#2! 31''#2! A1! #2! J1EAO7! p#! 392#2! /#! $<2%F<.#!
>#='()1&>&2%! ><2! /#! 0$<2##3! 2<<=! =#()3':9>#2! #2! /#! 1&3#&2/#$&CD#! H>#=/6&C2&2%I! ! #=><2! &2! /#!
39#2#.#2/#! :#69$D&2%! #2! /#! '3##/'! )#$/#=! 69=/#2/#! )#.#$7! _#%#$&CD#=3&C/! F91/#2! 99D! H=<=#I!
69$D#2! F&C2! %#8939%=<8##=/c! 6<<=92/#=! )#3! (92/#2''099=! /<3! 3#! F&#2! &'! 90! /#! 8939! =#()3'7! ! p9W2!
0P&(.#*)! .#3! ##2! %9$>#2/! <'0#(3! D9.3! 6#$! ><D#=! >99=7! T#2! #Y3=##.! >99=:##$/! &'! )#3! '099=! /<3!
%#8939%=<8##=/!6#=/!:9>#2!i#23!90!5J!8#:=1<=&!?@5A!MF&#!:#'0=#D&2%!)9%#=!&2!/&3!9>#=F&()3O7!
!

T><$1<3&#G!:#>#'3&%/![#21'!}!(92/#2''099=!
"
!9F8[F.8!9"V*175+51"
"

"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!AJ!

!

!

9J!

"
K#!$<2%%#=#D3#!$&()3'3&0!&2!/#F#!8939!6&CD3!&2!2&#3'!<8!><2!6<3!.<%!69=/#2!>#=6<()3!><2!##2!8939!><2!
##2!$&C2>$&#%31&%!6<<=90!F92$&()3!=#8$#(3##=37!!p&#!99D!/#!8939W'!1&3!"##='#!M^!C1$&O!#2!]#..#$!M5J!C1$&O!
)9%#=!&2!/&3!9>#=F&()37!!
"

T><$1<3&#G!:#>#'3&%/!>$&#%31&%!

"
"
![F8[F.8!9")*+G2"
!
!

"
"
R&#=:9>#2!36##! M:&C%#'2#/#2O! 8939W'!1&3!##2!=##D'!><2!2#%#2!/&#!>9$%#2'!/#! 8939%=<<8!##2!H#29=.!
%=993! $&()3I! 392#2! M90! /#! 8939W'! F&()3:<<=! :9>#2! /#! '3=<<3$<.0! 92/#=<<2! &2! )#3! .&//#2! ><2! /#!
902<.#O7! [9$%#2'! /#! 8939%=<<8! %#$##D! )#3! >#='()&C2'#$! 90! ##2! H'10#=%=93#! >11=>$<.I! /&#! H'3##/'!
$<2%F<<.!%=93#=!#2!/<2!6##=!D$#&2#=!#2!>&'<!>#='<!6#=/I7!K<3!$<<3'3#!H(92'3<23!<86&''#$#2/I!<!=<39!
><2!H^!t!h!.<<$!90!?A!.&213#2I7!K#!6<<=2#.&2%!/11=/#!><2!??1!393!??1?A7!!,0!/<3!3&C/'3&0!'392/!/#!
.<<2!&2!/#!=&()3&2%!6<<=&2!6#=/!%#8939%=<8##=/7!d#3!##2!)99%3#!><2!'$#()3'!Er!&'!##2!9=<2C#D$#1=&%#!
3&23!##=/#=!=#%#$!/<2!1&3F92/#=&2%7!!P=&#.#2/!/99=!$<2%'3=#DD#2/#!69$D#2'$1&#='!923'392/!/#!&2/=1D!
/<3!#=!##2!%=93#!01$'#=#2/#!>$<.!<()3#=!/#!69$D#2!F<37!
"

T><$1<3&#G!:#>#'3&%/!/#!.<<2"

"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!AQ!

!

!

9[!

"
"
"
"
.8F8[F.8!9"Y*G,61=53"S$UT"

"

"
"
T#2!:&C2<!&/#23&#D#!6<<=2#.&2%!<$'!/#F#!)&#=:9>#2!1&3![9='37!R#3!>#='()&C2'#$!/<3!/#!6<<=2##.'3#=!
><21&3! )<<=! 6<%#2! 90.#=D3#! 6#=/! 9.'()=#>#2! <$'! /=&#! %##$-9=<2C#! >9=.#2! ><2! >#='()&$$#2/#!
%=9933#'!/&#!'3##/'!>#='()&$$#2/#!>9=.#2!<<22<.#27!_&C/'3&0!6<'!31''#2!??1A@!#2!?N17!l<2!/#!)<2/!
><2! /#! 0$<<3':#'()=&C>&2%! D92! /#! =&()3&2%! ><2! )#3! 9:C#(3!69=/#2! :#0<<$/! 90! ?NAr! MF1&/6#'3O7! ! ,0!
%#F#%/!3&C/'3&0!#2!<F&.13!6<'!39#2!/#!.<<2!F&()3:<<=c!?r!:9>#2!/#!)9=&F927!,9D!/#F#c!:&C2<!<:'3=<(3!
9%#2/#!F6<=3-6&3!8939!M##2!D$#1=#2>#='&#!D92!2&#3!69=/#2!:#D9.#2O!D<2!/1'!.#3!F#D#=)#&/!<<2!/#!
.<<2!69=/#2!39#%#'()=#>#27!
"

T><$1<3&#G!:#>#'3&%/!/#!.<<2!

"
"
"
"
"
"
"
"
"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ @!

!

!

I8!

.IF8[F.8!9"?+5-515"

"

"
"

T#2! D$<''&#D#! 8939! ><2! ##2! D9=3! (92/#2''099=! /<3! 29%! 69=/3! :#'()#2#2! /99=! /#! $<<3'3#!
F922#'3=<$#27!
!

T><$1<3&#G!:#>#'3&%/!/99=!/#!F92!>#=$&()3!(92/#2''099=!
!

"
8AF!8F.8!9"P512"
!

!
"
]&CD=&()3&2%!#2!)99%3#!D92/#2!#Y<(3!69=/#2!:#0<<$/7!K&#!%#%#>#2'!>9$'392/#2!9.!3#!:#'$1&3#2!/<3!
/#F#!H:9$I!/&#!##2!H)##$!8#$!6&3I!$&()3!1&3'3=<<$/#![#21'!6<'7!!
"

T><$1<3&#G!:#>#'3&%/![#21'!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ 5!

!

!

I!!

"
""
!AF!8F.8!9"?5>5+51"

"

"
"
R#3!6<<=%#29.#2!>#='()&C2'#$!:#3=#83!/#!=9F#!%$9#/!&2!)#3!.&//#2!><2!/#!8939!M/#!36##!6&33#!$&()3#2!
)9%#=!&2!/#!$1()3!F&C2!##2!6##=D<<3'&2%!&2!/#!$#2'!><2!/#!<139D90$<.0#2!2#3!92/#=!/#!%$9#/O7!Z<<'3!
/#! 8939! /&#! <<2! )#3! .#$/0123! 6#=/! /99=%#'0##$/c! 923>&2%! 99D! /#! =#%&92<$#! F#2/#=! _[-,9'3!
.#$/&2%#2!><2!/&3!=9F#!'()&C2'#$!<<2!/#!)9=&F927!![9$%#2'!/#!F#2/#=!6<'!/#!%$9#/!>#=99=F<<D3!/99=!
)#3! $&()3!><2!##2!'#==#2(9.0$#Y! 3#2!F1&/#2!><2!/#!TNE7! !,9D!2&#3!1&3! 3#!'$1&3#2! &'!/<3!)#3!'()&C2'#$!
<8D9.'3&%!6<'! ><2! /#! =<88&2</#=&C#2! <<2! /#! l236#=0'#! )<>#2! /&#! F&()! ><21&3! "#>#=#2! &2! /&#F#$8/#!
=&()3&2%!:#>&2/#27!!
"

T><$1<3&#G!:#>#'3&%/!<3.9'8#=&'()#!%$9#/!>#=99=F<<D3!/99=!8#$$#!>#=$&()3&2%!90!/#!%=92/!!

"
"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ ?!

!

!

I.!

"
"
.;F!8F.8!9"?0+B53*10"SE:01X5T"

"

"
"
K#!8939!6#=/!%#29.#2!><2<8!/#!)#1>#$!d923C1q(c!6<<=!F&()!2<<'3!)#3!91/#!,$e.0&'()#!U3</&1.!99D!
##2!<<23<$!0<=D#2!#2!:93<2&'()#!31&2#2!:#>&2/#27![#=.9#/#$&CD!&'!)#3!9:C#(3!##2!6&33#!>$&2/#=!98!##2!
F##.##16!/&#!$<2%'!/#!(<.#=<!0<''##=/#!90!)#3!9%#2:$&D!/<3!6#=/!<8%#/=1D37!!R#3!>99=6#=0!6#=/!
0<'!:&C!)#3!:#D&CD#2!><2!/#!8939W'!90!/#!(9.013#=!90%#.#=D37!
"

T><$1<3&#G!.9%#$&CD!>$&2/#=!98!>9%#$!

"
"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ N!

!

!

I;!

"
.9F!8F.8!9"?+<775"

"

"
"
T#2! '<.#2'3<2/! ><2! /#! 0$<2#3#2! ;10&3#=! #2! [#21'! 6<'! >#=<23699=/#$&CD! >99=! /#F#! .#$/&2%7! R#3!
)#$/#=#!$&()3!=#()3'!&'![#21'7!
!

T><$1<3&#G!:#>#'3&%/!;10&3#=!#2![#21'"
!

"
.QF!8F.8!9"N5+=+0-5"S$5-5+301-T"

"

"
"
T#2F#$8/#!>#=D$<=&2%!<$'!>99=!/#!.#$/&2%!1&3!"=1%%#!/#!/<%!>99=/&#2G![#21'!.#3!21!#=:9>#2!;10&3#=7"
"

T><$1<3&#G!:#>#'3&%/!;10&3#=!#2![#21'!"

"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ E!

!

!

IA!

!AF!!F.8!9"W5G:5300+"
!

!
!
"9>#2'3<<2/#! 8939! '3<.3! 1&3! ##2! =##D'! 8939W'! /&#! 99D! 3#! >&2/#2! &'! 90!
)330'Gbb6667e9131:#7(9.b6<3()z>{0Z8v5N],'lD7! ,2%#6992! &'! /#! H/92D#=#I! 6&2/)99'-<()3&%#!
>9=.!&2!)#3!.&//#2!><2!/#!902<.#7!l<2><2D#$&CD!6#=/!%#/<()3!<<2!##2!/<.00$1&.!><2!/#!S<=%&$$-
8<:=&#D!/&#!F&()!0=#(&#'!&2!/&#!=&()3&2%!:#>&2/37!!K#!/92D#=#!D$#1=!#2!)#3!8#&3!/<3!/#!F1&$!92:#6##%$&CD!
:$##8! 3#=6&C$! /#! 69$D#2! <<2! ##2! '2#$)#&/! ><2! E@! D.b)! >99=:&C3=9DD#2c! 6&C'3! #()3#=! ##=/#=! &2! /#!
=&()3&2%!><2!##2!'()</16!>#=99=F<<D3!/99=!##2!)#$/#=#!$&()3:=92!90!/#!%=92/7!!,0!'$#()3'!?@@!.!><2!
/#!6<<=2#.&2%'0$<<3'! &'! #=! ##2! >9#3:<$>#$/!.#3! '093'7!d9%#$&CD! F&C2! /#F#! $<.0#2! >99=! )#3! #88#(3!
>#=<23699=/#$&CD!%#6##'37!!K#!.<D#=!><2!/#!8939c!/&#!##=/#=!<$!><2<8!/#F#$8/#!0$<<3'!#2!&2!/&#F#$8/#!
=&()3&2%!##2!92%#6992!>99=6#=0! 8939%=<8##=/#! MF&#!N@-@J-?@5A!\#'0#$<<=Oc!:#36&C8#$3!/#F#!1&3$#%7!
_#=! &$$1'3=<3&#!'311=/#!)&C!90!N!/#(#.:#=!92/#='3<<2/#!8939!2<<=!)#3!.#$/0123!/&#!.9#3!<<2392#2!
/<3!36##!><2!/#!'093'c!6<22##=!F#!:=<2/#2c!/1&/#$&CD!3#!F&#2!F&C27!
!

!
!

https://www.youtube.com/watch?v=pNfX13KOsAk


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ A!

!

!

I9!

d#=D! 90! /<3! /#! '093! /&#! F&()! 0<$! 92/#=! /#! 3=#()3#=>9=.&%#! H'()</16I! .9#3! )#::#2! :#>92/#2c!
%#/##$3#$&CD! <()3#=! ##2! :99.! F&37! l$'! #2D#$! /#F#! '093! :=<2//#! 90! 5E! 29>#.:#=! /<2! &'! ##2! D$#&2!
>#='()&$! ><2! (<.#=<'3<2/0123! >9$/9#2/#! 9.! 99D! /#F#! $<.0! >9$$#/&%! <()3#=! /#! '3<.! 98! )#3!
%#:$</#=3#! ><2! /#! :99.! 3#! $<3#2! >#=/6&C2#27! ! K#! >=<<%! 98! /#! /92D#=#! >9=.! 2&#3! %#6992! ##2!
'()</16!&'!%#6##'3!>#=99=F<<D3!/99=!##2!'093c!:$&C83!/1'!90#27!
!

T><$1<3&#G!.9%#$&CD!'()</16!>#=99=F<<D3!/99=!)#3!'()&C2'#$!><2!##2!'093!90!$<%#!69$D#2!
!

"
.;F!!F.8!9"?55+G5"
!

!
!
K#!902<.#!39923!##2!F9%#)#3#2!E*)P(%&+#(7!!d##'3<$!923'3<<3!)#3!&2!##2!69$D!2</<3!#=!##2!>$&#%31&%!
&'!/99=%#>$9%#27!,0!\&D&0#/&<!69=/3!)#3!>#='()&C2'#$!<$'!>9$%3!9.'()=#>#2G!HT#2!<#))'(.%#1!9P)%c!99D!
6#$!><$'3=##0%<3c!0&$93#2%<3!98!>$&#%31&%%<3c!&'!##2!%=93#!(&=D#$>9=.&%#!98!#$$&03&'()#!90#2&2%!/&#!D<2!
>99=D9.#2! &2! (&==9(1.1$1'-! 98! <$39(1.1$1'69$D#27!K#=%#$&CD#! %<3#2!69=/#2!%#>9=./!6<22##=!/#!
6<3#=3#.0#=<311=!&2!/#!69$D#2!92/#=!)#3!>=&#'0123!&'c!.<<=!)#3!6<3#=!29%!2&#3!:#>=9=#2!&'!6#%#2'!
)#3! 923:=#D#2! ><2! /##$3C#'! 6<<=90! &C'D&#.>9=.&2%! 0$<<3'>&2/37! l$'! &C'D=&'3<$$#2! F&()! 3#2! '$933#!
>9=.#2c! F<$! /&3! ##2! /9.&29-#88#(3! %#>#2! <$'! %#>9$%! ><2! )#3! \#%#2#=-"#=%#=92-+&2/#&'#2-0=9(#'c!
6<<=:&C!/#!6<3#=/=100#$'!=92/!/#!D=&'3<$$#2!>#=/<.0#2!#2!#=!##2!%=993c!><<D!=92/c!%<3! &2!/#!69$D!
D9.37! K#! &2! )#3! %<3! %#>9=./#! &C'D=&'3<$$#2! D122#2! /<<=:&C! #2&%#! <8'3<2/! 2<<=! :#2#/#2! ><$$#2! &2!
3#23<D#$<()3&%#! '$&#=3#2c! F9%#)#3#2! >&=%<! 98! ><$'3=#0#27! \<22##=! /#! ><$'3=#0#2! F&()! 90! /#! C1&'3#!
09'&3&#!3#2!90F&()3#!><2!/#!F92!98!.<<2!:#>&2/#2!D122#2!/#!#=&2!<<26#F&%#!&C'D=&'3<$$#2!!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ ^!

!

!

II!

)<$9>#='()&C2'#$#2! >#=99=F<D#2I7! K<3! $<<3'3#! &'! 99D! )&#=! )#3! %#><$G! /#! %##$<()3&%#! $&()3>$#D! &2! )#3!
.&//#2!><2!)#3!%<3!&'!##2!=*JRP&c!>#=99=F<<D3!/99=!F92$&()3!/<3!>&<!/#!2##=><$$#2/#!&C'D=&'3<$$#2!2<<=!
/#!6<<=2#.#=!6##=D<<3'37!!
!
i#$&CD<<=/&%#! >99=:##$/#2! ><2! 0&$93#2%<3#2! F&C2! >##$>1$/&%! 3#! >&2/#2! 90! )#3! B23#=2#37! p#! 69=/#2!
.##'3<$! <<2%#.#=D3! <$'! <#))'(.%#1! 9P)%! 98!9P)%! EF&09! 0)PF/7! ! R&#=92/#=! 36##! 0&$93#2%<3#2!6<<=:&C!
#>#2##2'!:&CF922#2!903=</#27!
!
!

!
"=92G!)330'Gbb6667=#//&37(9.b=b0&('b/10$&(<3#'b?8)hQ)b'12/9%o&2o<o8<$$'3=#<Do)9$#b!

!
!

!
"=92G!)330Gbb6&$/(<=/6#<3)#=7(9.b?@5Eb@Jb@Nb'12-/9%-&2'&/#-<-)9$#-012()-($91/b!

!

T><$1<3&#G!:#>#'3&%/!0&$93#2%<3!M8<$$'3=#<D!)9$#O!
!
!

https://www.reddit.com/r/pics/duplicates/2fh79h/sundog_in_a_fallstreak_hole/
http://wildcardweather.com/2014/08/03/sun-dog-inside-a-hole-punch-cloud/


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ h!

!

!

IQ!

.9F!!F.8!9"%00G+*-5"M>&/#9G!)330'Gbbe91317:#b^A@il%[,@CdO"
!

!
!

K#! .<D#=! ><2! /#! >&/#9! 6<<=1&3! /#F#! '0.%%&! 0#E(F.%! 6#=/! %#29.#2c! :#'()=##8! )#3! >99=6#=0! <$'!
H)9#D&%Ic! H%=&C'Ic! 1&3%#=1'3!.#3! HF#'! $<2/&2%'093#2I! #2! HF9! %=993! <$'! ##2! <139I7! ,0! /#! 902<.#! &'!
6#&2&%!.##=!3#!F&#2!/<2!##2!'3&0!/&#!<()3#=!/#!69$D#2!'()1&83!M&2!)#3!:9>#2'3<<2/#!:##$/!<<2%#/1&/!
.#3! 36##! D9=3#! %#$#! $&C2#2O7! ! K#! :#'()=&C>&2%! /9#3! /#2D#2! <<2! ##2! /=92#7! ,0! ##2! >=<<%! 9.!
:&CD9.#2/#!/#3<&$'!#2!##2!'()#3'!><2!)#3!>99=6#=0!D6<.!%##2!=#<(3&#7!
"

T><$1<3&#G!3#!6#&2&%!%#%#>#2'c!.9%#$&CD!/=92#!

"
8IF!.F.8!9"L*+2G53"
"

"
"

https://youtu.be/650GAgVO0jM


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ J!

!

!

IJ!

!
R#3!.#$/0123!923>&2%!36##!>=&C6#$!&/#23&#D#!8939W'c!6<<=><2!6#!)&#=:9>#2!/#!'()#=0'3#!!01:$&(#=#27!
[9$%#2'! /#! 8939%=<8#! F91! VV2! ><2! /#! 09#F#2! D9=3! 2</<3! /#! 8939! 6<'! %#29.#2! )#3! 3#==<'! F&C2!
90%#%<<2! #2! 299&3!.##=! F&C2! 3#=1%%#D##=/7! ! R#3! =1&3>9=.&%#! 9:C#(3! 90! /#! 8939W'! /<3! D#22#$&CD! /#!
<<2/<()3! ><2! /#! 09#F#2! 3=#D3c! &'! 2<<=! <$$#! 6<<='()&C2$&CD)#&/! ##2!.93! M6&23#=2<()3>$&2/#=O! 90! /#!
>#2'3#=/#1=!/&#!1&3F&()3!%##83!90!)#3!3#==<'7!!R#3!9:C#(3!F91!.#3!)#3!:$93#!99%!2&#3!F&C2!90%#.#=D37!
"

T><$1<3&#G!3#!6#&2&%!%#%#>#2'c!6<<='()&C2$&CD!.93!

"
"
8[F!.F.8!9"Y*5G530+5"

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
K#F#! $&$<D$#1=&%#! %$9#/! 90! /#! 69$D#2! D92! 69=/#2! >#=D$<<=/! <$'! )#3! $&()3'()&C2'#$! ><2! ##2!
'#==#2(9.0$#Y!&2!BF#%#.c!:&C2<!J!D.!3#2!99'3#2!><2!m9#'#$<=#7!
"

T><$1<3&#G!:#>#'3&%/!'()&C2'#$!'#==#2(9.0$#Y!90!$<%#!69$D#2!

"
"
"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!̂ Q!

!

!

I[!

"
8[F!.F.8!9"%5+51>551"S$5-5+301-T"
!

!
!
K#!.<D#=! ><2!/#F#! 8939!9.'()=##8!)#3! $&()3>$#DC#! &2!)#3!.&//#2! ><2!/#!902<.#!<$'! ##2! H>=##./!
>#=3&(<<$! $<2%6#=0&%! $&()3I! /<3! H##2! D6<=3&#=I! $<2%! '3<3&92<&=! :$##87! ! R#3! :#3=#83! ##2! &2! >#=D9=3&2%!
6<<=%#29.#2! (92/#2''099=! ><2! ##2! >$&#%31&%! /<3! /99=! /#!92/#=%<<2/#! F92!69=/3! :#'()#2#2!#2!
F&()!&2!><2!/#!%#31&%#2!6#%!:#699%7!!
!

T><$1<3&#G!:#>#'3&%/!/99=!/#!F92!>#=$&()3!(92/#2''099=!
!
!

"



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!h@!

!

!

Q8!

"
K<O36B0265G".8!9 
!
T=!6#=/#2!&2!?@5A!%##2!2&#16#!01:$&(<3&#'!39#%#>9#%/!<<2!/#!6#:'&3#7!
!
!
!
!

?5376GBD"'\&F453-:<12"61"-5"45-60 
 
_#$#>&'&#G!
!

- @A-@5-?@5Ac![_dc!)#3!2&#16'!><2!5N1!MJ##.5%.')#+!>?@IO!
- @A-@5-?@5Ac!_[!l236#=0#2c!2&#16'9>#=F&()3!MJ##.5%.')#+!>?@IO!
- @^-@5-?@5Ac!_[!,9'3c!2&#16'!MJ##.5%.')#+!>?@IO!
- 5E-@Q-?@5Ac![_dc!)#3!2&#16'!><2!5Q1!M8-CD$%)/*&+!@TD?ND>?@H!2%!S*&(%O!
- 5E-@Q-?@5Ac!;Bdc!S)#(D!&2!M8-CD$%)/*&+!@TD?ND>?@H!2%!S*&(%O!
- ?N-@Q-?@5Ac![BTmc!]<=#2!~!K#!S9'3#=!M8-CD$%)/*&+!@TD?ND>?@H!2%!S*&(%O!

!
m</&9G!
!

- @A-@5-?@5Ac!m</&9!?c!.&//<%09'3!\#'3-[$<<2/#=#2!MJ##.5%.')#+!>?@IO!
- 5@-@5-?@5Ac!m</&9!?c!6##D6<3()#='!MJ##.5%.')#+!>?@IO!
- 5?-@N-?@5Ac!m</&9!?c!.&//<%09'3!L&.:1=%!M8-CD$%)/*&+!@?D?YD>?@H!nP$$%)O!
- 5?-@N-?@5Ac!;,T!+dc!/#!'0&3'!M8-CD$%)/*&+!@?D?YD>?@H!nP$$%)O!
- @?-@A-?@5Ac!m</&9!5c!B23#=2#!]#1D#2!M3*.#+%!3%&!PE!2P05*))%O!
- 5^-@Q-?@5Ac!_,P!m</&9c!v-8&$#!M8-CD$%)/*&+!@TD?ND>?@H!2%!S*&(%O!
- ?5-@Q-?@5Ac!m</&9!5c!K#!:#2/#!><2!l22#.&#!M8-CD$%)/*&+!@TD?ND>?@H!2%!S*&(%O!
!

!
i#'()=#>#2!0#='G!
!

!
!

?AD?@D>?@H!:%(!n##('(%!^*%F4'!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!h5!

!

!

Q!!

!

!
!

?AD?@D>?@H!:%(!n##('(%!^*%F4'!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!h?!

!

!

Q.!

!!!!!!!!!!!!!!!!!!!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?AD?@D>?@H!2%!3P.+%&!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?AD?@D>?@H!:%(!^*%F4'=)#/!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!hN!

!

!

Q;!

!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

?AD?@D>?@H!`#R%(!5#&!X&(4%.E%&!
!

!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!hE!

!

!

QA!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

?AD?@D>?@H!:%(!B%)#&+!5#&!n*$=F.+!
!
!

!
!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!hA!

!

!

Q9!

!
!
!
!
!

!
!

!
!
!
!
!
!
!
!
!
!
!
!

?AD?@D>?@H!3%(.P!
!
!
!

!
?AD?@D>?@H!3%(.P!

!
!
!
!
!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!h^!

!

!

QI!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

?kD?@D>?@H!6#=)*%<(!
!
!
!
!
!
!
!
!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!hh!

!

!

QQ!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

?TD?@D>?@H!SD3#+#R*&%!
!

!
!
!
!
!
!
!
!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!hJ!

!

!

QJ!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

@HD?TD>?@H!2%!`%&(%&##.Z:%(!^*%F4'=)#/!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
@YD@@D>?@H!:%(!^*%F4'=)#/!

!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!hQ!

!

!

Q[!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

?kD@>D>?@H!`#R%(!5#&!X&(4%.E%&!

!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!J@!

!

!

J8!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

@?D@>D>?@H!:%(!n##('(%!^*%F4'!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
@?D@>D>?@H!:%(!^*%F4'=)#/!

!
!



!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!J5!

!

!

J!!

!
!
K&%&3<<$!%#'()=#>#2!0#='G!
!
!
?HD?@D>?@H!2%!.%/#0(*%K=%!
9((E,ZZ/%.%/#0(*%K=%Z0$Z5.(&*%F4'Z=*&&%&)#&/Z@K>@TTNNY!!
!
?HD?@D>?@H!2%!"(#&/##./!
9((E,ZZ444K'(#&/##./K=%Z0&(Z/$<>?@H?@?Hr?@IHN??k!!
!
?HD?@D>?@H!2%!3P.+%&!
9((E,ZZ444K/%$P.+%&K=%Z4%(%&'09#EZ=%)+DR*%(D$*&/%.DF<PD'D5)*%+%&D#>@k@>Y@Z!!
!
?HD?@D>?@H!`#R%(!5#&!X&(4%.E%&!
9((E,ZZ444K+5#K=%Z0&(Z/$<>?@H?@?Hr?@IHkATkZ=%)+DR*%(D$*&/%.DF<PD'D5)*%+%&!!
!
@>D?YD>?@H!7_Q!M/%!.%/#0(*%K=%O!
9((E,ZZ/%.%/#0(*%K=%Z0$Z5.(&*%F4'Z5*/%PRP&%Z&*%F4'Z=*&&%&)#&/Z@K>>AkTHk!!
!
@>D?YD>?@H!7Q3!^*%F4'!!
9((E,ZZ&*%F4'K5($K=%ZfD(.#Z@Y>@T>D5)PP+D%.D%%&DF<PD=P5%&D)P$$%)!!

!
@>D?YD>?@H!:%(!n##('(%!^*%F4'!
9((E,ZZ444K9)&K=%Z9)&Z&)ZTHkZB*&&%&)#&/Z#.(*0)%Z/%(#*)Z>>ITIA>Z>?@HZ?YZ@>Z7)PP+D%.D%%&DF<PD=P5%&DnP$$%)K/9($)!!
!
@>D?YD>?@H!2%!3P.+%&!
9((E,ZZ444K/%$P.+%&K=%Z=*&&%&)#&/Z5)PP+D%.D%%&DF<PD=P5%&D)P$$%)D#>>ITIA>Z!!
!
@>D?YD>?@H!:%(!B%)#&+!5#&!n*$=F.+!
9((E,ZZ444K9=5)K=%Z0&(Z/$<>?@H?Y@>r?@HkHH@YZF<PD=P5%&D)P$$%)D+%'EP(!!
!
@>D?YD>?@H!:%(!^*%F4'=)#/!
9((E,ZZ444K&*%F4'=)#/K=%Z0&(Z/$<>?@H?Y@>r?@HkHAkk!!
!
@ID?TD>?@H!:%(!n##('(%!^*%F4'!
9((E,ZZ444K9)&K=%Z9)&Z&)ZTHkZB*&&%&)#&/Z#.(*0)%Z/%(#*)Z>IHH?NIZ>?@HZ?TZ@IZCE.P%ED9%=DJ*JD/%R%DF<PD*&D2%DS*&(%D
+%R*%&K/9($)!!
!
@ID?TD>?@H!2%!3P.+%&!
9((E,ZZ444K/%$P.+%&K=%Z=*&&%&)#&/ZPE.P%ED9%%<(DFD/%R%DF<PD*&D/%DE*&(%D+%R*%&D#>IHH@k>Z!!
!
>ID?TD>?@H!:%(!n##('(%!^*%F4'!
9((E,ZZ444K9)&K=%Z9)&Z&)ZTHTZB*R#.Z#.(*0)%Z/%(#*)Z>IAAII@Z>?@HZ?TZ>IZ"E%F.(P09(D&##.D8-CD=P5%&D2%DS*&(%D/.##*(DF*(DPED
#&(*0)*$#fK/9($)!!
!
>HD?TD>?@H!:%(!^*%F4'=)#/!
9((E,ZZ444K&*%F4'=)#/K=%Z0&(Z/$<>?@H?T>Hr?@NNA>IA!!
!
!
!
!
!
!
!
!

!
!
!

http://deredactie.be/cm/vrtnieuws/binnenland/1.2199883
http://www.standaard.be/cnt/dmf20150105_01458007
http://www.demorgen.be/wetenschap/belg-ziet-minder-ufo-s-vliegen-a2171231/
http://www.gva.be/cnt/dmf20150105_01457697/belg-ziet-minder-ufo-s-vliegen
http://deredactie.be/cm/vrtnieuws/videozone/nieuws/binnenland/1.2267957
http://nieuws.vtm.be/x-tra/132192-vloog-er-een-ufo-boven-lommel
http://www.hln.be/hln/nl/957/Binnenland/article/detail/2249462/2015/03/12/Vloog-er-een-ufo-boven-Lommel.dhtml
http://www.demorgen.be/binnenland/vloog-er-een-ufo-boven-lommel-a2249462/
http://www.hbvl.be/cnt/dmf20150312_01575513/ufo-boven-lommel-gespot
http://www.nieuwsblad.be/cnt/dmf20150312_01575677
http://www.hln.be/hln/nl/957/Binnenland/article/detail/2455084/2015/09/14/Oproep-heb-jij-deze-ufo-in-De-Pinte-gezien.dhtml
http://www.demorgen.be/binnenland/oproep-heeft-u-deze-ufo-in-de-pinte-gezien-a2455172/
http://www.hln.be/hln/nl/959/Bizar/article/detail/2466441/2015/09/24/Speurtocht-naar-UFO-boven-De-Pinte-draait-uit-op-anticlimax.dhtml
http://www.nieuwsblad.be/cnt/dmf20150925_01886246


!
"##$%&$'(#)!*+,-!

!
!
!

"#$%&'()!*+,-.#$/0123!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!4!!J?!

!

!

J.!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
u!>?@AW!B%)+*'09!8-CD$%)/EF&(!
!
X))%! .%09(%&! 5PP.=%9PF/%&K!^*%('! F*(! /%R%! F*(+#5%! $#+! 4P./%&! 5%.5%%)5PF/*+/W! PE+%')#+%&! *&! %%&! +%#F(P$#(*'%%./!
+%+%5%&'=%'(#&/!%&ZP<!PE%&=##.!+%$##1(! *&!%&*+%!5P.$!P<!PE!%&*+%!4*JR%W!9%(R*J!%)%1(.P&*'09W!$%09#&*'09W!/PP.! <P(P1PE*%b&W!
PE&#$%&!P<!PE!%&*+%!#&/%.%!$#&*%.!RP&/%.!5PP.#<+##&/%!'09.*<(%)*J1%!(P%'(%$$*&+!5#&!/%!F*(+%5%.K!!!
!


