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*#$,B%+?&UA&IHA#+3-gE&A%+&9%$</IB&S<#P&+,-,0>"-&$<,&/0H,+A *$&;%1" @ &, F,+&>,*%C
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$</-&%9,&B,9,+#$, @&2,#F,9:819/a1,&%A&/$E&ED/9@ G
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H+3<GEe1$&/P&/-&IYSEEBHSESD; Y08 $</IB-&#"%9,8-<%1" @ E&>,&*%9IL%/9, @ &;/$<%1$&HE&
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#1"0,9%-&#9@&#B,G&JI<,+,A%+,:&> *#1- &WA&P</-&+ #-%9/9B:&2,&A#-</%9, @ &/$&FS%0&>,&8E
-/9B",&J<%",:&*%0H%19@, @ &%A&# "' &;<%" ,-:&H,+A *$&HAI @ &#B," ,--&#I & T&H/"/9BG &4
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$<,&A/$$/9B&-<#H,&;/"' &> &I<HP&;</[*<&*YO0H+/-,-&;/$</9&/$-," A&#""&P<,&-<#H,-&$<,+,&#+,E¢
<, +,A%+,&2,&;+%1B<$&/$&/IF%EHE+%19@:&/9&$<,&-<#H, &Y ACHE-H<,+,:&,a1/@/-$#9$&/9é
@/+,*$/%9-&A+%08&%$<,&*,95,+&$%&$<, &, KS$+,0/$/,-:&;</*<& Y0 A&H"" LOUB+HH& K| 4G <S&
#I@E&P$<,80%-$&X[OR'#+:&-/19%,&2,&@,,0, @ E&P<H#PEP<,&-/0/"#+&/-&/9A/Q$, " ?&AH#/+ +&P<H#O&
$<,&@/--10/"#+G &S9O @ &% 9&$<,&%1$-/@,&+%19@ E&#>%1$:&/P&; #-&#"' &O# @, &-0%%F<&;/$<(
K#*$9,--: &H#HI @ EP<HI&AY+&OH#I?& + M VIR GRE YA, ? ,-&/PE&<H @ & IDEAYARE/ @, &
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3/+*" &+ F%"F/9B&/QEHE* [+*" &2 ,&,-$#>" /-0, &80 &HI@ &-%"I$#+7&2 #F,9:&#>" & W A&IS-,"A&
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I1$8$%8&>,&H#&>" -, @ &% @G

Z%;&#-&+,B#+@-&$< R)E8H"$<%1B<&;,&#+,&,-#?/9B&SUNE&@ ,-*+/>,&/SE&HAS, + &L B> @ ?: &4
1%@&@/@&9%$&"/D,;/-,&H"#9&/$&$%E&>,&?%19B,+&$<#9&$<,&>% @ ?E&L&A%+:&;<,9&19/$/9E
2,&;%1"@&9%$&<#F,&H,+0/$$, @ &$<,&," @, +&$%&>,&+1", @&>?&$<,&?%19B,+E&>1$&#-&AY
0,9:&,F,9&#-&;,&%1+-,"F,-&H#$#D,&"#+B," ?&%A&S<, &H#**/ @, 9P#" &HI @ &*#-1#": &-%0&H#"-%& @
%1+&;%+@-G&]%@:&<%;,F,+:&*%9-$+1*$, @&)%1"&$%&>,&%" @, +&$<#98&e% @ ?&HI@ &H+/
HO@& K*,"" 9% :&-/9%,&-<,&#-&$%&> ,&$<,&0/-$+,--&HI@ &+1",+&HI@ &/$&P<,&+1" @EL&HI@:&
0#@,&<,+&Y%A&S<,&O#S, 1Y HREHD &/9&P<, &AH-</%9&;</[*<&ME&-<#""&9%;&&D ,-*+/>,G

876,-4#"3-+2. . #+07 34" (1+4"45 " 2*67-" . *9)
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<[*<&/[-&$+#9-/,9$&H#I @ &@/F/-/>",&/9&>% @/,-:&2,&>",9@ , @ &H#&S</+@ &A% +0& Y AR LIBB 4
%13&NA&S<,&F;#/9:&P<H#HP&/-&F%E&-#7?:&%1F&IAELS<,&)#0,&#I@ &$<,&8%<,+E&HI@&/9&"
*%H0H%19@, @ &/$&0/@;#7&>,5;,,9&5<#$&%9,&%A&LP<,0&;</*<&/-&/I@/F/-I>",&HI@ &$<# P&
@/F/-1>",&/19&8&>% @/,-G&SI@&2,&$%%D&S<,&P<+,,&%A&LS<,0:&#I@ &>" 9P APEEYRI OB
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2,&> B#9&0#D/9B&$<,&@/F/-/%9&$<1-b&\/+-$&2,&$%%D&%%9,&HY%+$/%I&A+%0&PS<,&; <%
#&H%+$/%9&@%1>", &N A&P</-E&P<,9&H# & B HBEIEB T HHEABH#/98#-&$<,&-,*% 9@ &HY%+$/Y
[-:&$<+,,&%/0,-&#-&01*<&#-&$<,&A/+-PE&<, &A% 1+$<&H%+$/%9&2,8&$% %D & #-&$;/*,&#-&0
- *%9@E&P<,&A/AP<&S<+,,&%/0,-8&#-&01*<&#- &P BPEBRBELAS<&,/B<P&S/0,-&#-8&01*<&#-&
Al+-SE&#I @ &F<,&-,F; TRR K, F,9&$/0,-&#-&01*<&#-&$<, A/ HBEEBUS AP, +&P<#$8&2,&;,958%
A& IH&S$<,&/9%,+F#"-&/9&$<,&-,+/,-&YALS<,&HY%; ,+-&Y A& T &HI @ &$<,&/9%, + F#"-&/9&$<,

%A&N&/9&$<, &A% %;/9B&O#99,+b&2,&*1$&WAAL?, $E&AL+$<,+&H%+$/%9-&A+% 0 EIB@BL0
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H+%H%+$/%9#"& H#+$&%+&A+#*$/%9&NAE #*<&YA&S<,&hK$+,0,-&+,-H *$/FIL &SR &%
K*,,@,@8&%9,&hK$+,0,&>7&$<,&-#0,&910>,+&%+&/9%,B, +&#-&/$&;#-& K*,, @, @ &>?&/$-&%
hK$+,0,G&S9@&;<,+,#-&$<,&/9-,+$/%9&NA&S<,-,&"/9D-&A%+0, @ &A+,-<&/9%,+F#"-&/9&$<
198, +F#"-: &$<H#B&/-&$%&-#7:&/9%,+F#"-&NA& DT &HI@&_b"&#9 @ & OBRA P &HOBR W IR/S% &}
/$<&O0D[&/9%,+F#" /B &AL.</-&-B/""&" | AS&WF ,+&/9& #H*<&*#- EHEA+H*$/%9:&;</*<&/-&+,H+,-,
$,+0-&%A&$<,&910,+/*#"&+#$/%&TUCDT_"G&SI@ &$<1-&$<,&0/K$1+,:&A+%0&;</*<&2,&<]
$<,-,&H%+$/%9-&%AA: &;#-&9%; &#"8&-H,9$G

Z K$:&2,&-H"/$&#H#" &P</-&P<#P&2,&<#H@ EH1$&FS%B, $<,+&/9$%&S; Y& HH#+$-&",9B$<; /- E&H
$<,&5;#/9&%9,8#B#/9-$&$<, &% <, +:&$<,&0/@ @",&%A&%9,8&$%N&$<,&0/@ @",&NAL&S<, &Y
*+00--BE8A 7 &A@ &>,93&,/$<, +&WALPS<,0&/9F% &HAE&*[+*" . &#9 @ & L %D &M<, DAR HOCBEH"-%0& P
%P<,+: &#PE&HEHY/9P&YOHHY-/F$,&5%&; <, +,&$<, ?&<H@ &EA/+-$&>,,9&"#/ @ &$%B, $<,+G&S9
$<,08#>%15&;/$<&P<,80%$/%9&S<#P&+,FU"F,-&/9&F$<,&-#0,&-HY%$&*%I$/91#"' ?:&#O9 @ &7
%9,&*/+*" &% 1%, +&HI@ &$<,&%$<,+&/99,+G &SI @ & HE8BA B, YR WBHB I, @ &$%0 &>, &FB<,&Q %
$<,&)#0,.&#9@ &$<,&/99,+&0%$/%98&P$<,&Q%P/%9I&IA&LS<,&8%<,+G&SI@&2,&0#@,&5<,&
)#0,8$%&>,&$%;#+ @ &$<,&+/B<$&H#"%IBE&S<,&-/@,:&H#HI@ &$<,&Q%$/%9&NALS<,&8%<,+&]
#"%9B&3<,&@/#B%IH"E&HI@ &2,&BHF BHR2 LEGH & $%0&5<,&P,F%"1$/%9&%A&S$<,&)#0,&H#
19/A%+0G&\%+&$</-&#"%9,&2,&-1AA,+, @ &$%&+,0#/9&19*"%F,9:&;<,+#-&2,&-H"/$&$<,&/9
P,F%"1$5/%9&/9&-/K&H"#*,-&/9$%&-,F,9&19,al#"&*/+*" - . &#**%+@/9B&$% & #*< &Y A&S<,&/
@%1>",&#9@&S+/H",&/9$&FEH, & @%1>", &H#HI@ &S<+,, &BtH, &FP; %0&*/+*",-&$<,9&2,&
#HH%/9%, @ &$%&B%&/9&*%IS+#+?&@/+,*$/%9-E&#I @ &UA&S<,&-,F,9&*/+*" -&/9$% & ; </*
*[+*" &2, &#HH%/9%, @ &$<+,,&$%&+,FW"F,&#$&#9&, al#"&-H,, @:&$<,&%$<,+&A%1+&$%&
9,/$<,+&/$<& #*<&%P<,+&9%+&;/$<&S$<,&-H,, @ &WALS<, &HAY+,-#/ @ &$<+,,:&?,$8&0%F/9BE
+#$/%-&%A&; </*<&%9,&$%NEHINI<,+&#+,&P$<%-, &% A&LIES1+#"&/9%,B,+-G

S9I@&;<,9&3<,&*%9-$+1*$/%98&%AEP<,&)%1"&<H@&H"&>,,9&*%0H",$, @ &$%E&EFS<,&-#$/-Af
3%9-$+1*$%+:&$<, OBHE+/*#F, @ &;/P</9&/PE&H"" &$<,&3%+HEH P& RD &19/$/9B&FS<,0&*,9%,+
* 08,+&2,&0#@,&$<,0&A/$&$%B,$<,+G&SI@ &F$<,&)%1":&>,/9B&;%F,9&3<+%1B<%1$&$<,{
H?&A+%08$<,&*,9%,+&$% &<, &, K$+,0/$?:&#9@ &, 9F,"%H/9B&/S&/I&HE&*/+*" ,&A+%0&;/$<Y
+F%"F/9B&;/$</9&<,+-,"A:&> B#O#&@/F/9,&>,B/99/9B&Y%A&19* #-/9B&#I @ &/9%,""/B,9%&"
$<+%1B<%1$&#""&P/0,G&SI@&E;<,+,#-&F$<,&>% @ ?&NALS<,&2 #F,9&/-&F/-/>",:&$<,&)%1"4
19F/-1>" ,&>1$&H#+S#D,-&/9&+,#-%9/9B&#9 @ &/9 & <HEAVOHEMB &*%0,&/99%&,9*,&>78&$<, &
#B,9*?&%A&$<,&>,-$&%0A&S</IB-&/9%,""/B/>"  EHIBABREH-&$<,&>,-$&IALS</9B-&B,9,+#S,
MO#-01*<:&$<,9:&#-&-<,&/-&#&*%0H%19@:&>",9@ , @ &WA&S<,&I#$1+,-&WA&S<,&)#0,&#9
e,/9B:&%$<,-,&$<+,,&HY%+$/%9-:&H#9@ &/-&H+%H%+$/96DHB XFLA@ L% 19@ &$% B, $<,+:&#9 @
+,F%"F,-&>#*D&IH%9&<,+-,"A:&;<,9,F,+&-<,&$%1*<,-&#9?$</9B&; </*<&<#-&/FB-&-1>-$#9*,&
@/-H,+-, @ &%+&H#9?$</9B& ;< /*<&<#-&/$-&-1>-$#9* &19@/F/@, @ &-<,&/-&0%F, @ &$<+% 1B;
<%",&>,/9B&HAI@&H#99%19*,-&; <#P&FP<,&%>L *$&/-&/@ , 9B/ HO & BHB@D & A+%00&; <#P&/P&/-&
@/AA,+,95:&#H9 @ &/9&; <#P&+,"#$/%9:&;<,+,&HI@ &E&<%; &A@ &;<,9:&/$&*%00,-&#>% 1 $&P<#T
JK/-$-&#HI @ &/-&#*P, @ &IH%9&>?&%$<, +-&>%P<&/9&P<,&-H<,+,&NA&SP<,&e,*%0/9B&H#I R4
19/A%+0G&SI@&<,+&#99%19*,0,9%:&>,/9B&/@, 9B/ 1H&*P&S*,+9/9B&>%$<&F$<,&8%<,+&H#9@)
)#0,:8&/-&>%+9,&$<+%1B<&$<RYA @ &;/$<%1$&-H,,*<&%+&-%19@E&HAI@&;<,9,F,+&/$&/-
*009* +9, @ &;/P<&SP<,&-,9-/>",:&H#HI@ &P<,&*/+*" &YW ALP<,&8%<,+&0%F/9B&/9&-$+#/B<$&*N]]
[$8&3%E&3<,&;<%",&NA&/$-&)%1": &% H/9/YB-EHD@&</*<&#H+,&A/+0&HI@ &S$+1,E&HI @ &# DB
1<,9&/$8&/-&*%9* ,+9, @ &;/$<&$<, &+#S/NBHT &HO @ &$<,&*/+*" &Y A&LS$<,&)#0,:&-H/99/9B&S$+1'
@ ,*"#+,-&$<, &A#*$- &+, #-%9&HI@ &DI%;", @ B,&%A&KI,*,--/$?&+,-1"$G&e15&-<%1" @ &#9?Y
$<,&-1>-$#9*,&/9&;</*<&P5EP; Y0 &-$H#S,-&#+/-,&/-&-%0,$</9B&Y0S<,+&$<#9&) % 1": &</-&#--,+1
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> &#9?$</IBE&A#P<, +&P<HILP<, &P +1$<G

S9I@&;<,9&P5<, &\H#P<,+&P<#$&,9B, 9@ ,+, @ &/$&H, +* /F, @ &/$&/9&0%$/%I&HI @ &#"IF, . &#&S
$<,&,%5,+9#"&B% @-:&2,8&3$%%&+,L%/*, @ E&#9 A& SH9@E: 28D ,-/B9, @ &$%&0#D, &/$&+,-,0>",
/$-&Q% @ "8 & &-$/""&0%+,&*"%-,"?G&S**%+@/9B"?:&-,,/9B&S<#I&I<#ILQY @,"&/-&H#9& 4
3+, #$1+,:&2,&-,5&#>%1$&0#D/9OBE&S</-&IO/F,+-,:&-%&AH+&H#-&2 ,&*N1" @ :&WA&H#&"/D,&D/9
#-&9<,&9#$1+,&%ALP<,&R/F/9B&3+ #K $,& " &$</-&al#"/$?&/P& ;#-&/I0OHY%--/>" &% &H# S B4
L95/+,$?283% & <#$&/-&B,9,+#$, @E&;<,+,A%+,&2,&H"#99, @ &$%&0#D,&#&0% F#>",&/0#B, &Y
HO@:&#-&2,&-,$&/9&%+ @, +&$<,&2 #F,9: &% A&S<#P&NS, +9/$?&; </*<&#>/@ ,-&/9&19/$?&2 ,&
P, +9#"&/0#B,: &0% F/OB& %+@/9B&$%&I10>,+:&,F,9&$<#$& < /*<&;,&<#F ,&9#0, @ &) L8&4
\%+&-/01"$#9,%1-"?2&;/$<&$<,&*%9-$+1*$/%9&WA&LS<,&2 #F,9&2,&*%9%+/F, @ &$<,&H+% @
@Q#?-&HI@&I/B<S-&HI@D&0%IP<-&HI@ &? #+-:&;</*<& K/-$, @ &I%$&> A%+, ,&$<,&2 #F,9&
>, /9BG&SI@E&S<,-, &#+&AY0+3$/%9-&%A&./10,E&, F,9&#-&fIH#-0&H#I @ &F)<#"&>,g&#+,&B,9, +#
%A&./10,:&#"$<%1B<&;,&H#HH"?&$<,0&;+%9B"?:&;/$<%1$&9%%$/*/9B:&$%&NS$,+9#"&e,/9BGE
S<H#HP&/B&II-08%+&F;#-08Y%+&F;/""&>,:0&;<,+#-:&/9&$+1$<C&WA&-H,,*<: &fH# T8 &5 R4
#HH+%H+/&$,+OE&S; #-g&#I@&F;/""&>,:0&%9&$<,&%$<, +&<#HI@:&H#+,&$,+0-&H+%H,+"?&#
$<,&€e,*%0/9B&;</*<&H+%*,, @-&/9&./0,:&-/9%,&>%P<&WA&S<, -, &#+,&0%$/%9-E&>1$&/$&>,
P<#P&;</*<&/-&,F,+&*<#9B,",--&/9&/$-&19/A%+0/$?&$%E&>,*%0,&,/$<,+&%" @, + &Y B4 &K
$/0,:89%+&,F,+&$%&<#F,&>,*%0,&-%:&9%+&$% &>, &-%8&9%:; :&9%+8&$%&>,&#>%1$&$%&]
B,9,+#"&$%&>,&-1>L,*$&$%E&HI?&YALP<,&* %@ /$/%9-&;</*<&e,*%0/9B&<H-&H#IIH*<, @ &
;<[*<&0%F,&/9&%$<,&;%+"@&%A&K),9-,:&%<,-,&>,/9B&B,9,+#3$, @ & A 18K/ BLO/S#$,-&
h$,+9/$?&#9 @ &*/+*",-&+%19 @ &#**%+@/9B&$%&910>,+G&SI@E&>,-/@,-&$<,-,&;,&0#D,&1
A%""%:;/9B& KH+,--/%8- &[> 7&$<#PB&;<#PB&/-&>,*%0,&/-&>,*%0,.:&#I@ &;<#P&/-&>,*%0/9B &,
> *060/9B:&#H9@ & <#P&/-&#>%15&FS%&>,*%0,&/-&#>Y NS &BI@E, B &/-&INKH/-$,95&/& UK
JK/-$,9PE&>13589%9,8%A&$<,-, & KH+,--/%9-&/-&#** 1 +#$,G&e1$&$<,&H+,-,93&/-&9%$:&H, +
%**#-/%9& A% +&HI&, KH#*$& @ /-*1--/%9&NALS<&, &0#$$,+-G

&

& &
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J10,:8&%$<,9:&*#0,&/9%%8&,K/-$,9*%, &#"%IB&;/$<&H#F,9:&$%&$<,&, 9@ &<#P&<#F/9B&>,,9&
B,9,+#3$, @&$%B,$<,+&$<,?&0/B<P&#H"-%&>,&@/--%"F, @&$%B,$<,+:&/A&,F,+&H#& @/--%" 1$/%!
$<,08-<%1"@&$#D, &H"#* E&H#I @ &/P&;#-&0H@ ,&H#AS, +& <, &H#FF, +9&WA&S<, &S, +9#"&ZH#S:
$<,&, 9@ &$<H#P&/P&0/B<B&E>,&#-&"ID,&$<,+, PN EERRRO& [+ #-&$<, &H#$SP,+9&/-& ,K/-$,9$&
$<+%1B<&H#"&,$,+/Y?:BEAP<,&*UH?: &% 9&P<,&%P<,+&<HI@ :&/-&$<+%1B<&#"'&$/0,:&
*069%/91#" ?&<#F/9B&,K/-$, @:&,K/-$/9B :&#9 @ &>,/9B&#>%1$&$% &, K/-$G&I<,+, A%+, . &#-&#&
*009-,al1,9* &%A&P</-&+,#-%9/9B&HI@ & @,-/BI9&Y%9&$<, & HHY#$S & #EAE | BDH & $<,&
B,9,+#$/%9&%A&./0,:&$<,&-19&#9@ &0%%I&HAI @ &A/F &% P<,+&-$#+-.& </[*<&> #+&F$<,&
#HH,""#$/%9&%A&H"#9,$-:0&*#0,&/9%%&,K/-$,9*, &A% +&$<,&@,$,+0/9/9B&H#I@ &H+,-,+F/9B&
$<,&910>,+-&%A&./0,G&SI@&;<,9&]% @ &<H@&OH@,&$<,&>%@/,-&YA& #*<&%A&S$<,0&2,&
H"#* @ &%$<,0&/9&$<,&%+>/$-&#"%9IB&;</*<&$<,&+,F%"1$/%9&NALS<,&8%<,+& #-&0%F/9B: &
%+>/$-&A%+8&P5<,&-,F,9&> W@ E5€4Q%%9&2, &H"#*, @ &/9&P<,&A/+-$&*[+*" &#+%19@ &P$<,&
h#+$<:&$<,&)19&/9&$<,&-,*%9 @ &#>%F,&$<,&h#+ S CEEHD GBEH SO @ & $<,&) $H#+&

" @&)H+, @&$%&2,+0,-&2,&H"#*, @&/9&P<Y0-,&*/+*" -&;</[*<&0%F,&/9&#9&%0+>/$& a1 #" &$C
$<,&)19&/9&F,"%*/$?:&>1$&,9@%;, @&;/$<&H#&HY0;,+&*%9$+#+28&P<,+ PWE&;<,9*, &/B&/-&S<#
)198#9 @ &$<,&)$#+&%A&2,+0,-&H#IPEIHIB &) S8 B 1 "#+"?2&%F ,+$#D, &H#O& &+
%F,+$#D,9&>78&%9,8#9%%$<,+G&S-&P%NE&P<,&+,-P&IALP<, &-$#+-:&;,+,&%9,&$%NE&@ ,-*+/>,&/¢
$<,&H%-/$/%9-&/9&;</*<&2,&-,$&P$<,0:&H#I @ &H#""&P<, &+, #-%9& $<,+,A%+:

Early Ideas about the Solar System

Aristotle’s and Ptolemy’s model of the solar system

Sphere of the
e Mover

ercur

Aristotle proposed that the heavens were
composed of spheres to which the planets and
moons were attached and which rotated at
different velocities with the Earth at the centre.

In the Geocentric model the Earth is
at the centre of the solar system.

Arfsfolie s Universe
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$<,&@,-*+/HP/%9:&$<%1B<&>1$&-1>-/@/#+7?:& ;% 1" @ &H+%F, &#&< #F/,+&$#-D&S<#I9&F$<,&0
#+B10,9%&;</*<&/B1>-,+F ,-G&R#$,+&%9:&H, +<#H-: &#$&%1+&" [-1+,&%$<,-, &H%/9$-&0#?&

+,* [F,&%$<,&#%$$,9$/%098%$<,280,+/$G &) %&;<,9& #*<&NA&S<,&>% @R k] <HS/RBY8: #-&

+,al/+, @&A%+8&$<,&0#D/9B&UAL./0,&<#@ &#++/F, @ &/9&/S-&H+%H,+&%+>/SE&HI@ &;<,9&
>, 9&B,9,+#$, @&#-&"IF/OB&ES1+,-: &<#F/9OB&$<,/+&>% @/,-&>%19@&;/$<&"/F/IB&>%9@-:&
PO EHI@E<HD@&E" #+9$&B<,/[+&H#HHY%/9$, @ & @ 1$/,-E&$<,9&$<,?&D, H$&+,F%"F/9B&#+%191
*[+*1/$&YAES<,&8P<,+:&;</*<&/-&P$+#9-F,+-, &#HI@ &H#--,-&$<+%1 B<&P<,&*/+*1/$&YA&LS<, &)
#O@&/-&@%0/9#$, @&S<,+,>? E&HIDP &ML OBV F, @&/9&H#E&B+ #$,+: &HA+S&/I&H&-0#™ +&
*[+*" & $<%-,&/9&$<,&-0#",+&0%F/9B&0%+,&al/*D"?&#9 @ &$<%-,&/9&$<,&B+ #3$,+&0%+,&
-"00;"?G&SI@&>,*#1-,&%A&P<,&0%$/%9&NA&S<,&)#0,.&5<,&-$H#+-&;</[*<&+,F%"F,@&0%-$&
al/*D"?2&#HH #+, @ &$%&>,&%F,+$#D,9&>78&$<%-, & </"VEBEF B2 &#"$<%1B<&/9&
$+15<&P<,?2&%F, +$% %D &EDERY%+:&>  *#1-, &UA&S<,/+&-/01"$#9,%1-&H+%B+,--&/9&%;%&
%HH%-/$,&@/+,*$/%9-:&$<,&0%$/%9&%A&LS<,&)#0,:&;</*<&/-&$<,&-;/AP,-$& Y A&H"" &0%$/%9
$;/-$, @EHA"" &B<,[+&*[+*" -&/9$%&-H/+#"-&HI@ &P<1-&*#1-, @ &P &Y E)-TRE  #?&
A+%0&/$&0%-$&-"%;"?&$%EH#HH #+&$<,&9 #+,-$G&SI@ &/9&%+ @, +&P<HPE&SP<,+,&0/B<P&> ¢
0,#-1+,&%A&S$<,&+,"#3/F,&-H, @-:&-"%;&#I@&aL/*D:&;/$<&;</*<&P<,?&S+#F,"", @ &+%19@ &
$<,/+&,/1B<P&Y0+>/$-: &/I&S<HPE*/+*" & </[*<&/-&-,* %I @ &A+%0& <, & #+ BRI BB @",
<[*<&9%;&;,&*H"8&$<,8&)19:&$%&E$<,&,9 @D &S<H#$&/S&O/B<$&-</9,:&-% & AH+&#-&H%--/>":&
$<+%1B<%1$&P<,&;<%",&2 #F,9:&#9 @ &S<#I&H """ &$<,&"/F/IB&*+ #$1+,-&,9%/$", @ &<, +,$%&
H#+$/*/H#$,&/9&910>,+:&" #+9/9B&/S&A+%00&$<,&+,F%"1$/%9&%NAE&S<,&)#0/83HI&D &)/0/"#+G¢
MO&$</-&;/- &H#I@E&AY+E&SP<,-, &+, #-%9-&;,+,&B,9,+#$, @ &Z/B<$&H#I @ &WH?:

& &
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<[*<&#t+,&5<,&+,F%"1$/%9&%A&P<,&%9,&#9@&0%-$&/9%,"'/B,9$&*/+* 1/SE&H#I @ &Q%9$<: &,
$/0,&$<#$&$QB0%EKHAF/9B&*%0H",$, @ &<,+&%;9&%+>/$&%F,+$#D,-&$<,&)19ELHI@&Y ,#+:&1
%AS$,98#-8$<,8)19&*¥H0H",$, @ &</-8&%;9&%+>/$GC&BA&LP<, &% P<,+&-$H#+-&$<,&+,F%"1$/%9-&
9%%$&>,,9&@/-*%F,+,@&>7&0,9&"-#F, &A% +&H&A, ;&% 1$&%A&S<,&0#9?(E&;<,+,A%+,&$<,?&<
9%&9#0,-&A%+&$<,0:&9%+& @ %&$<,?&*%0HI1S,&H#I@ &*%0HA+,&$<,/+&+,"#$/F,&0,#-1+,0,9%
-%&P<HPES<, 28 #H+,8 9% SEH FHE 1" BNDEI<HPE&S<, & #9@, +/§BALS<,-, &> @/ ,-:&

<[*<&tt+, &<#H+@EPYE H# " *1"#S$,&H#I @ &YA&; %09 @ +%1-&*%0H",K/$?:&*%9-$/$1$,&./0,G&
Z,F+%$<,",--:&/$&/-&-$/""&all$,&H%--/>" , &$%&H,+* /F,&$<#$&P<,&*%0H",$,8910>,+&%A&./0,&
A1"A/"-&$<,&3%0H",$,&Y #+&;<,9&#" &B<IRF/+*1/$-:&;/$<&S$<,/+&+,"#S/F ,&-H, @-:&A/9/-<&
$%B,$<,+&HI@ &*%0,&P%EHE< H@:&;<,980 #-1+, @ &>?8$<,&+,F%"1$/%9&%0A&P<,&)#0,&#9(
)O/"#+"? V%F/9BG&MO&$</-&;/-, &HI@&AY+&P<,-, &+ #-%9-&;,+,&B,9,+#3, @ &#"' &$<%-, &-$#+
<[*<&$1+9&%<,0-,"F,-&#>%1$&H#-&P<, ?&S+H#PLEB<&2 #F,9:&$5%&$<,&, 9@ &P<HIE&P</-&

19/F ,+-,&0/B<$&>,&#-&-/0/"#+&#-&H%--/>",&$%&S$<,&H,+A *$&H#I@&/9$,"/B/>",&R/F/9B&
3+,#$1+,&/9&+,-H,*$&NA&/IS-&/0/$#S/%9& N A& FCRNG AEB & & $<,+,BAG

Das Grofe Jahr:

24000 Jahre
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MO&$<,&A/+-S&HP#/9:&/$&/-&H"#/9&ME&H+,-10,&$3%&, F,+?7%9,&S<H#ILA/+,&HI@ &, #+I<E&HAI@ &
#HO@&H/+&H#+,&-%"| @ E&>% @/ ,-E&H#HI @ &$<,&A%+0&NAEHE>Y @ ?:&/9& ,F,+?2&*#-,:&HY%--,--,-&(
\1+3<,+:&/B&/-&#>-%"13$,"?2&9,*,--#+?&P<HBE& @ , HP$<&-<%1"@&>,&>%19@, @ &> ?&H#&H"#9,&-1-
#I@&$<, &+, 1B /H+&H"#9,&/-&*%0HY%-, @ &Y A& S+/HPBP RABALH " &S +/#9B" ,-& @, +/F,&
$<,/+&%+/B/9&A+%0&F;%&S+/#9B" ,-: & #*<&<#F/IB&%9,&#9B",&+/B<$E&HI@ &$<,&%P<, +-&#*:
$<,&%9,8%A&S<,-,&$+/#HIB",-&<#-&%9& #*<&-1@,&<#"A&#E&+/B<I&H#IB",&0#+D, @ &Y AA&>?E
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