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ToolKit materials developed for astronomy clubs in the 

NASA Night Sky Network 

http://nightsky.jpl.nasa.gov! 
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THE NIGHT SKY NETWORK WAS FOUNDED BY: 

JPL's Exoplanet Exploration (PlanetQuest) public engagement program 
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Solar Storms? Why Should I Care? 

A Historical Perspective by Dr. Sten Odenwald 
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Long Before Cell Phones
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The Sun-Earth Connection Discovered 
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How  Flares and Coronal  Mass Ejections (CMEs)  Wreak Havoc  
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&9!$8*!0,'!9+&2!$8*!0&(#+!L7'#2%-.!`6.*+5#$&+7S!
 
8$$1SDD./&FE.9-F'#.#FE&5D/#$#D!
 
!
 
pe!O9&+!p,%-A!e*.1&'.*P!-&/*.!#+*!#!.8&+$8#'/!<#7!$&!+*1+*.*'$!%'9&+2#$%&'M!-&22&'(7!,.*/!$&!
 
.$&+*!.1*-%#(!<*6.%$*!#//+*..*.F!02#+$18&'*.!-#'!+*#/!$8*.*!-&/*.!<%$8!.1*-%#(%U*/!.&9$<#+*!
 
O#11.P!%'.$#((*/!&'!$8*!18&'*F!?.%'E!$8*!#11M!7&,!.-#'!$8*!-&/*!<%$8!7&,+!-*((!18&'*!-#2*+#M!#'/!
 
$8*!pe!-&/*!.&9$<#+*!,.*.!$8*!18&'*T.!'*$<&+A!$&!$#A*!7&,!$&!$8*!^'$*+'*$!#//+*..!8%//*'!%'!$8*!
 
-&/*F!38%.!1+&-*..!%.!#(.&!A'&<'!#.!2&6%(*!$#EE%'EF!
 
!
 
!
 
!
 
!
 
!
 

HR!

! 

mailto:38*!@#''*+!#.!<*((!#.!.&2*!&9!$8*!b>N1(&+*!$8*!0,'c!-#+/.!8#5*!pe
http://socialmediadiyworkshop.com
http://sdo.gsfc.nasa.gov/data/


Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

MEDIA / RESOURCE   Solar 
 Viewing 

 

Indoor   
Public 
Event  

 Girl 
Scouts / 
Youth 

 Group
Meeting  

Classroom   Club  
Meeting  

 Gen Public 
 Presentation 

 (Seated)  K-4 5-8  9-12  

 Training DVD        !  

Manual &  
Resources CD  

       !  

   Sun in a Different 
Light Banner and 
Model  

!   !  !  !   ! !  !  

  Explore the Sun 
Cards  !   !  !  !   ! !   

Magnetic 
 Connection Box !   !  !  !   ! !   

 Protection from  
 Ultraviolet !   !  !   ! !    

Where Does the  
 Energy Come 

From? Cards  
!   !  ! !  !  !   !  

PowerPoint: 
  Space Weather   !  !   !   ! !  !  

_8*+*!=&,(/!^!?.*!38*.*!)-$%5%$%*.n! 
! 

! 
! 
! 
! ! 

HX!

! 



Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

 
 

 
 

 
 
 

 

 
 
 
 
 

 

 

 
 

38*!0,'!%'!#!L%99*+*'$!B%E8$!A!!"##$%&"#'&()'$*& 
What!s this Activity About? 
!><),*+5)4?$$$ 

HP :+*1#+*!$8*!5%.%$&+.!9&+!$8*!*N1*+%*'-*!&9!&6.*+5%'E!$8*!0,'! 
RP 0**!8&<!/%99*+*'$!<#5*(*'E$8.!&9!(%E8$!+*5*#(!$8*!5#+%*$7!&9! 

9*#$,+*.!-#,.*/!67!$8*!0,'T.!2#E'*$%-!#-$%5%$7!
 
XP ^'$+&/,-*!.&(#+!.$&+2.!
 
ZP )((&<!5%.%$&+.!$&!*'5%.%&'!$8*!0,'!#.!#!.18*+*!!
 
[P >N1(&+*!8&<!$8*!0,'T.!%'$*+'#(!.$+,-$,+*!-&'$+%6,$*.!$&! 

E*'*+#$%'E!$8*!0,'T.!2#E'*$%-!9%*(/.! 
! 
@#)4)(*)#4?!)!2%'%2,2!&9!&'*!1*+.&'F!!! B+4+*0#4?!)11+&1+%#$*!9&+!9#2%(%*.!<%$8!&(/*+! 
! -8%(/+*'M!$8*!E*'*+#(!1,6(%-M!#'/!.-8&&(! 
A"#&*+0(?$)!9*<!2%',$*.M!,1!$&!#!8#(9!8&,+M! E+&,1.!%'!9%9$8!E+#/*!#'/!,1F!!)'7!',26*+!&9! 
/*1*'/%'E!&'!$8*!',26*+!&9!$&1%-.!-&5*+*/F$ 5%.%$&+.!-#'!1#+$%-%1#$*F 

Materials: 

C.&*$=&*)#+&14$8#0=$*.)$/0012+*$D0$E$())DF! 
HP @#''*+!<%$8!Z!0,'!%2#E*.!&'!$8*!9+&'$!#'/!2#E'*$.!&'!$8*!6#-A! 
RP @#E!<%$8!#!9*<!1%1*!-(*#'*+.S!!+*/!b1+&2%'*'-*.c!#'/!.%(5*+!b-&+&'#(!(&&1.c!! 
XP XL!0,'!K&/*(!#$$#-8*/!$&!6#''*+!O&1$%&'#(P! 
ZP `'*!.2#((!-&21#..!O&1$%&'#(P! 
[P >N1(&+*!$8*!0,'!-#+/S!ba&<!%.!$8*!0,'!(%A*!#!@&%(%'E!:&$!&9!01#E8*$$%nc!O&1$%&'#(P! 

C.&*$="4*$E$4"3317F!
 
0-%..&+.!$&!-,$!1%1*!-(*#'*+.!!
 

C.&*$D0$E$())D$*0$3#)3&#)F$ 
38*!9%+.$!$%2*!7&,!,.*!$8%.!#-$%5%$7M!.%21(7!-,$!$8*!.8%'7!1%1*!-(*#'*+.!%'$&!.8&+$!.$+%1.F! 
e*/!.$+%1.!.8&,(/!6*!#6&,$!H!%'-8DR-2!#'/!2&/*(!1+&2%'*'-*.!#'/!9%(#2*'$.F!0%(5*+! 
.$+%1.!.8&,(/!6*!#6&,$!R!%'-8*.D[-2!#'/!6*'$!%'$&!?!.8#1*.F!)(.&M!1(#-*!$8*!-&21#..!&'! 
$8*!6#''*+!67!.$%-A%'E!&'*!&9!$8*!d*(-+&!/&$.!$&!$8*!6#-A!#'/!$8*!&$8*+!$&!#!-&+'*+!&9! 
$8*!6#''*+F!l&,!-#'!.$&+*!$8*!-&21#..!#'/!1%1*!-(*#'*+!6%$.!%'!$8*!%'-(,/*/!6#EF!38*! 
6#E!-#'!6*!#$$#-8*/!$&!&'*!&9!$8*!E+&22*$.!&'!$8*!6#''*+F!^9!,.%'E!$8*!XL!0,'!2&/*(M! 
#$$#-8!$8#$!$&!$8*!6#''*+!<%$8!$8*!$*N$!,1+%E8$M!#.!.8&<'!$&!$8*!+%E8$F! 

C.)#)$D0$E$')*$&DD+*+0(&1$=&*)#+&14F$ 
HP @#''*+S!38*!:LW!9&+!$8%.!6#''*+!%.!&'!$8*!K#',#(!u!e*.&,+-*.!=LF!!38*!9%(*!'#2*!%.! 

bK#E0,'@#''*+F1/9cF!l&,!-#'!8#5*!#!9,((\.%U*!6#''*+!2#/*!#$!#!1+%'$%'E!-&21#'7F! 
RP K*$#((%-!.%(5*+!#'/!+*/!1%1*!-(*#'*+.!O#(.&!-#((*/!h$%'.*(!.$*2.hP!#+*!#5#%(#6(*!#$! 

-+#9$!.$&+*.F! 
XP )!.2#((!-&21#..!#'/!2#E'*$.!9&+!$8*!6#-A!&9!$8*!6#''*+!-#'!6*!9&,'/!&'(%'*F! 
ZP 38*!8#(9\.18*+*!XL!0,'!<#.!-,.$&2!2#/*!#'/!%.!'&$!-&22*+-%#((7!#5#%(#6(*F! 

HZ!

! 

mailto:bK#E0,'@#''*+F1/9cF!l&,!-#'!8#5*!#!9,((\.%U*!6#''*+!2#/*!#$!#!1+%'$%'E!-&21#'7F
mailto:N1(&+*!$8*!0,'!-#+/S!ba&<!%.!$8*!0,'!(%A*!#!@&%(%'E!:&$!&9!01#E8*$$%nc!O&1$%&'#(P
http:5%.%$&+.!$&!*'5%.%&'!$8*!0,'!#.!#!.18


 Activity Script 

G)&D)#H4$I01)$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$,$'-./.0$%-12!3*+&! 
45%-./.0$-&(6$ 

/0$D0?$ 
a#5*!6#''*+!8,'E!&+!1(#-*/!&'!#!(#+E*!$#6(*!9&+!5%.%$&+.!$&!5%*<F! 

/0$4&7?$ 
38*.*!$8+**!%2#E*.!&9!$8*!0,'!<*+*!$#A*'!&'!$8*!.#2*!/#7!OK#+-8!gM!RIHHP!,.%'E!
 
/%99*+*'$!A%'/.!&9!/*$*-$&+.F!38*7!#((&<!,.!$&!*N#2%'*!2&+*!$8#'!<*!-#'!.**!.%21(7!<%$8!
 
&,+!*7*.F!!!
 
!
 
_8&!-#'!$*((!2*!<8#$!$8*7!.**!&'!$8*.*!%2#E*.!&9!$8*!0,'n!
 
a&<!#+*!$8*7!$8*!.#2*n!_8#$T.!/%99*+*'$n!
 

B502"C#&5%#.*0#& 
!
 
38*.*!9*#$,+*.!#+*!#((!-#,.*/!67!$8*!/7'#2%-!2#E'*$%-!#-$%5%$7!&9!$8*!0,'F!!^9!$8*!0,'!/%/!
 
'&$!8#5*!-8#'E%'E!2#E'*$%-!#-$%5%$7M!%$!<&,(/!8#5*!#!1(#%'M!,'%'$*+*.$%'E!9#-*F!
 
!
 
3&!1,$!$8*!.%U*!&9!$8*!0,'!%'!1*+.1*-$%5*M!$8%.!(%$$(*!
 
/&$!%'!$8*!6(,*!6&N!.8&<.!8&<!6%E!$8*!>#+$8!%.!
 
-&21#+*/!$&!$8*!0,'!#$!$8%.!.%U*!s!#6&,$!#.!6%E!#.!
 
.&2*!&9!$8*.*!.,'.1&$.!$8#$!<*!.**!%'!$8%.!7*((&<!
 
%2#E*!&'!$8*!(*9$F!38%.!%2#E*!%.!<8#$!<*!<&,(/!8#5*!
 
.**'!$8#$!/#7!%'!#!9%($*+*/!<8%$*!(%E8$!.-&1*F!
 
!
 
38%.!2%//(*!%2#E*!%.!<8#$!<*!<&,(/!8#5*!.**'!$8#$!
 
/#7!%'!#!87/+&E*'!#(18#!$*(*.-&1*F!!_8#$!/&!7&,!
 
'&$%-*!$8#$!7&,!/&'T$!.**!%'!$8*!9%+.$!%2#E*n!!
 

D,2$*&50*5#E&;501&#$0*51#E&0*;&509#&50"C%;&$,*&*;8*#& 
!
 
e%E8$!s!$8*!6+%E8$!#+*#.!#+*!-#((*/!1(#E*!O<0"%"C%9*;&(21*&85058*PM!(%A*!-(&,/.!#6&5*!$8*!
 
.,'.1&$.F!!0**!8&<!<8%$*!$8*7!#+*!s!$8#$!2*#'.!$8*7!#+*!8&$!s!E*'*+#$*/!9+&2!2#$*+%#(!
 
8*#$*/!67!$8*!.$+&'E!2#E'*$%-!9%*(/.!#+&,'/!$8*!.,'.1&$.F!
 
!
 
_8&!-#'!9%'/!#!9%'E*+!&9!2#$*+%#(!+%.%'E!9+&2!$8*!.%/*!&9!$8*!0,'n!38&.*!#+*!
 
1+&2%'*'-*.M!2#$*+%#(!(%9$*/!&,$!&9!$8*!0,'T.!.,+9#-*!67!2#E'*$%-!#-$%5%$7F!a&<!#6&,$!
 
.&2*!/#+A*+!9%(#2*'$.!.'#A%'E!#-+&..!$8*!0,'T.!9#-*n!W%(#2*'$.!#+*!;,.$!1+&2%'*'-*.!#.!
 
.**'!9+&2!#6&5*M!.%(8&,*$$*/!#E#%'.$!$8*!6+%E8$*+!0,'F!38*7T+*!+*#((7!$8*!.#2*!$8%'EF!!
 

$ 

$ 

$ 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 



  

/0$4&7?$ 
")0)T.!0&(#+!L7'#2%-.!`6.*+5#$&+7!s!#!.1#-*\6#.*/!2%..%&'M!$&&A!$8%.!
 
$8%+/!%2#E*F!!^9!7&,!8#/!*7*.!(%A*!$8#$!.1#-*-+#9$M!7&,!-&,(/!.**!9*#$,+*.!
 
(%A*!$8*.*!$8#$!#+*!#$!2,-8!8%E8*+!$*21*+#$,+*.M!&5*+!#!2%((%&'!/*E+**.F!!&
 
!
 
_8#$!%.!#+&,'/!$8*!.,'.1&$.!8*+*n!
 

& 
!028,$&(""<#F& 

! 
38*.*!#+*!-#((*/!-&+&'#(!(&&1.F!!=&+&'#(!(&&1.!9&+2!9+&2!2#$*+%#(!%'!$8*!0,'T.!-&+&'#M!&+! 
#$2&.18*+*F!38#$!2#$*+%#(!%.!-#,E8$!%'!$8*!2#E'*$%-!9%*(/.!#+&,'/!.,'.1&$.!s!9&((&<%'E! 
$8*!2#E'*$%-!9%*(/!(%'*.!s!(%A*!$8*!&'*.!7&,!.**!%'!$8*!%2#E*!&'!$8*!+%E8$F! 

/0$4&7?$ 
38%.!(&<*+!%2#E*!.8&<.!$8*!&,$*+!#$2&.18*+*!&9!$8*!0,'!s!$8*!=&+&'#!s!#((!$8*.*!
 
1#+$%-(*.!#+*!.$+*#2%'E!#<#7!9+&2!$8*!0,'!#((!$8*!$%2*F!
 
!
 
0&2*$%2*.!$8*!0,'!+*(*#.*.!#!.$&+2!&9!2#$*+%#(F!!!_*!-#'!.**!$8#$!
 
8#11*'!%'!$8%.!5%/*&F!
 
38%.!5%/*&!.8&<.!$8+**!/#7.!OK#+-8![\JM!RIHHP!&'!$8*!0,'M!/#7.!$8#$!
 
.1#'!<8*'!$8*.*!%2#E*.!<*+*!$#A*'F!
 

/0$D0?$ 
08&<!5%/*&!#$S! 
.**3?JJKKK9&4*#040,+)*790#'J4&=31)#4JA7(&=+,-"(LB+)K49=05 
`+!.-#'!$8*!pe!=&/*!&'!$8*!6&$$&2!(*9$!&9!$8*!6#''*+!<%$8!#!.2#+$18&'*F! ! 
G4**&!59180"C%;&6%:"035$2"%&:"0&5%&*H<(5%5$2"%&":&IJ&9";*#>K& 

/0$4&7?$ 
>';&7!7&,+!5%*<.!&9!$8*!0,'!$8+&,E8!$8*!$*(*.-&1*!s!.**!8&<!2#'7!&9!$8*.*!9*#$,+*.! 
7&,!-#'!9%'/F! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

http://www.astrosociety.org/samplers/DynamicSun4Views.mov


 Activity Script Extensions 

E8$"4+('$*.)$MA$-"($=0D)1N$70"$,&($=&O)$*.)$80110K+('$30+(*4$&4$K)119$ 

/0$4&7?$ 
_*!-#'!E%5*!&,+!2&/*(!&9!$8*!0,'!.&2*!1+&2%'*'-*.!#'/!9%(#2*'$.F!!! 

/0$D0?$ 
e&$#$*!$8*!2&/*(!$&!.8&<!8&<!$8*!9%(#2*'$!-#'!6*-&2*!#!1+&2%'*'-*F 
! ! 
! 

/0$D0?$ 
?.*!$8*!.%(5*+!1%1*!-(*#'*+.!$&!9&+2!#!(&&1!&5*+!$8*!.,'.1&$.!&'!$8*!XL! 
2&/*(!&+!&'!$8*!6#''*+F!!B*$!5%.%$&+.!/&!$8*!.#2*F! 

$ 

$ 
$ 
! 

/0$4&7?$ 
`'!&,+!0,'!2&/*(!<*!-#'!,.*!#!-&21#..!$&!9&((&<!$8*!2#E'*$%-!
 
9%*(/!(%'*.!#+&,'/!$8*!.,'.1&$.F!!
 
!
 
/0$D0?$ 
3+#-*!$8*!2#E'*$%-!9%*(/!(%'*.!&9!$8*!.,'.1&$.F! 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 



 
 
 
 
 
 
 
  

$ 

/0$4&7?$$ 
38*.*!9*#$,+*.!#+*!#((!E*'*+#$*/!6*-#,.*!$8*!0,'!8#.!#!(&$!&9!2#E'*$%-!#-$%5%$7M!-+*#$%'E! 
2#E'*$%-!9%*(/.!$8#$!1&1!$8+&,E8!$8*!5%.%6(*!.,+9#-*!&9!$8*!0,'F!!@,$!<8*+*!#+*!$8*! 
2#E'*$%-!9%*(/.!E*'*+#$*/n!!B*$T.!(&&A!^"0^L>!$8*!0,'F! ! 

/0$D0?$ 
a&(/!,1!$8*!XL!0,'!2&/*(!#'/!.8&<!%'$*+%&+F!@+%'E!&,$!$8*!ba&<!%.! 
$8*!0,'!B%A*!#!@&%(%'E!:&$!&9!01#E8*$$%nc!-#+/!#'/!%'/%-#$*!$8*! 
+*E%&'.!#.!7&,!$#(AF! 

/0$4&7?$ 
_8#$!/&!7&,!.**!%'!$8*+*n! 

+,*&9"0*>&B502"C#&5%#.*0#>& 
& 

38*!-&+*!&9!$8*!0,'!%.!5*+7!8&$!s!2%((%&'.!&9!/*E+**.f!!38*!1+*..,+*!%.!.&!E+*#$!$8#$!$8*!
 
2#$*+%#(!%.!i,%$*!/*'.*F!38*!-&+*!%.!.&!/*'.*!$8#$!#!i,#+$!&9!2#$*+%#(!9+&2!$8*!-&+*!
 
<&,(/!<*%E8!2&+*!$8#'!#!1*+.&'!O%'/%-#$*!7&,+.*(9!&+!#'&$8*+!#/,($!%'!$8*!E+&,1PF!!!38#$!
 
/*'.%$7!#'/!1+*..,+*!%.!<8#$!-#,.*.!$8*!0,'!$&!E*'*+#$*!*'*+E7M!67!9,.%'E!87/+&E*'!%'$&!
 
8*(%,2F!!
 
!
 
_8&!8#.!*5*+!6&%(*/!.1#E8*$$%!&'!#!.$&5*n!B*$T.!$8%'A!&9!$8*!%'.%/*!&9!$8*!0,'!(%A*!#!
 
$8%-A\6&$$&2*/!1&$!&9!<#$*+!#'/!.1#E8*$$%!6&%(%'E!&'!#!.$&5*F!
 
!
 
l&,!-#'!$8%'A!&9!$8*!-&+*!#.!$8*!6,+'*+!&'!$8*!.$&5*F!
 
38*!-&+*!6(*'/.!%'$&!$8*!+#/%#$%5*!U&'*!<8*+*!*'*+E7!-&'$%',*.!$&!6*!$+#'.9*++*/!&,$!
 
$8+&,E8!+#/%#$%&'F!!^$T.!.$%((!1+*$$7!/*'.*M!(%A*!#!$8%-A!6&$$&2!&9!$8#$!1&$F!!
 
!
 
a*+*!%'!$8*!-&'5*-$%5*!U&'*!$8*!/*'.%$7!%.!(&<!*'&,E8!$&!#((&<!$8*!2#$*+%#(!$&!2&5*M!
 
(%A*!<#$*+!%'!$8#$!$8%-A!1&$F!!L**1!%'!$8%.!6&%(%'E!-&'5*-$%5*!U&'*!%.!<8*+*!$8*!2#E'*$%-!
 
9%*(/!(%'*.!#+*!E*'*+#$*/!#'/!$8*'!E*$!$<%.$*/!,1!OA%'/!&9!(%A*!.$+#'/.!&9!.1#E8*$$%!%'!$8*!
 
6&%(%'E!1&$!&9!<#$*+PF!!0&2*$%2*.!$8*!2#E'*$%-!9%*(/!(%'*.!1&1!$8+&,E8!$8*!.,+9#-*!s!$&!
 
2#A*!#!.,'.1&$F!0,'.1&$.!#+*!$8*!9&&$1+%'$.!<8*+*!$8*!2#E'*$%-!(&&1!*2*+E*.!9+&2!$8*!
 
.,+9#-*F!
 
!
 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

mailto:a&(/!,1!$8*!XL!0,'!2&/*(!#'/!.8&<!%'$*+%&+F!@+%'E!&,$!$8*!ba
mailto:2#E'*$%-!9%*(/.!$8#$!1&1!$8+&,E8!$8*!5%.%6(*!.,+9#-*!&9!$8*!0,'F!!@,$!<8*+*!#+*!$8


 

 
 
 

 

 

 

 

 
 
 

 
 

 
 

Background Information
!
 
L,+%'E!#!E%5*'!.,'.1&$!-7-(*M!$8*!(*#/%'E!.,'.1&$.!%'!E+&,1.!%'!$8*!'&+$8*+'!8*2%.18*+*!
 
&9!$8*!0,'!#((!$*'/!$&!8#5*!$8*!.#2*!1&(#+%$7M!<8%(*!$8*!.#2*!%.!$+,*!&9!.,'.1&$.!%'!$8*!
 
.&,$8*+'!8*2%.18*+*M!*N-*1$!$8#$!$8*!-&22&'!1&(#+%$7!%.!+*5*+.*/!9+&2!$8#$!&9!
 
.,'.1&$.!%'!$8*!'&+$8*+'!8*2%.18*+*F!0&!$8*!2#E'*$.!%'!$8*!XL!2&/*(!8#5*!'&+$8!
 
(*#/%'E!%'!$8*!'&+$8*+'!8*2%.18*+*!#'/!.&,$8!(*#/%'E!%'!$8*!.&,$8*+'!O&+!5%-*!5*+.#PF!!!
 
!
 
0,'.1&$.!8#5*!1&(#+%$7!6*-#,.*!$8*7!#+*!;,.$!$8*!5%.%6(*!
 
2#'%9*.$#$%&'!&9!#!2#E'*$%-!9%*(/!(%'*!*2*+E%'E!#6&5*!$8*!
 
5%.%6(*!.,+9#-*!&9!$8*!0,'F!!)!2#E'*$%-!9%*(/!(%'*!8#.!'&+$8\.&,$8!
 
1&(#+%$7M!*5*'!<8*'!%$!%.!$<%.$*/!&+!6*'$F!!!
 
!
 
!
 
Presentation Tips: 
•	 ?.*!$8*!>N1(&+*!$8*!0,'!-#+/.!$&!8*(1!#'.<*+!5%.%$&+.T!i,*.$%&'.F! 
•	 08&<!5%.%$&+.!+*#(\$%2*!5%*<.!&9!$8*!0,'!%'!/%99*+*'$!<#5*(*'E$8.S! 
! a#5*!7&,+!5%.%$&+.!-&21#+*!<8#$!$8*7!.**!%'!$8*!$*(*.-&1*!+%E8$!'&<!$&! 

%2#E*.!#-i,%+*/!9+&2!&$8*+!$*(*.-&1*.F! 
! ^9!7&,!8#5*!^'$*+'*$!#--*..M!,.*!#!-&21,$*+!&+!.2#+$18&'*!$&!.**!$8*!2&.$! 

-,++*'$!%2#E*.!&9!$8*!0,'!9+&2!$8*!0&(#+!L7'#2%-.!`6.*+5#$&+7!O0L`P!O$#A*'! 
<%$8%'!$8*!(#.$!8&,+P!#'/!9+&2!$8*!"#$%&'#(!0&(#+!`6.*+5#$&+7!O"0`PF!!! 
•	 W&+!.**%'E!$8*!-,++*'$!5%*<!&9!$8*!0,'!%'!a\#(18#M!E&!$&!$8*!"#$%&'#(!0&(#+! 

`6.*+5#$&+7!<*6.%$*S!!8$$1SDD8#(18#F'.&F*/,D!!!!! 
"`3>S!!)((!$%2*.!#+*!%'!?'%5*+.#(!3%2*F! 

•	 W&+!5%*<%'E!&$8*+!<#5*(*'E$8.!&'!#!-&21,$*+!E&!$&!$8*!0L`!<*6.%$*S! 
8$$1SDD./&FE.9-F'#.#FE&5D!! 

•	 W&+!&$8*+!<#5*(*'E$8.!&'!#!.2#+$18&'*M!/&<'(&#/!$8*!#11S! 
o	 %:8&'*S!XL!0,'!#'/!01#-*!_G! 
o	 )'/+&%/S!0L`!#11!9+&2!)03e)! 

•	 38*'M!$&!.**!$8*!(#$*.$!%2#E*.S! 
o	 0*(*-$!$8*!b)^)!Z[IIc!9&+!#!5%.%6(*!(%E8$!%2#E*F!!^$!.8&,(/!(&&A!5*+7! 

2,-8!(%A*!<8#$!7&,!.**!%'!$8*!$*(*.-&1*F! 
o	 0*(*-$!$8*!b)^)!HXHc!%2#E*!9&+!$8*!*N$+*2*!,($+#5%&(*$!%2#E*F! 
o	 0*(*-$!$8*!b)^)!XIZc!%2#E*!$&!.**!1+&2%'*'-*.!$8#$!2%E8$!#(.&!6*! 

5%.%6(*!%'!a\#(18#!.-&1*.F! 
! 
! 
! ! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

http:L,+%'E!#!E%5*'!.,'.1&$!-7-(*M!$8*!(*#/%'E!.,'.1&$.!%'!E+&,1.!%'!$8*!'&+$8*+'!8*2%.18
http://halpha.nso.edu/
http://sdo.gsfc.nasa.gov/


 
 

 

 

 
 

 

 

 

 
 
 

 

>N1(&+*!$8*!0,'!=#+/.! 

What!s this activity about? 
! 
!><),*+5)?$$$ 
•	 :+&5%/*!5%.%$&+.!<%$8!<#7.!$&!,'/*+.$#'/!2&+*!#6&,$!$8*!0,'! 

#'/!%$.!2#E'*$%-!9%*(/.! 
•	 :+&5%/*!1+*.*'$*+.!<%$8!%((,.$+#$%&'.!$&!8*(1!#'.<*+!5%.%$&+.T! 

i,*.$%&'.!#6&,$!$8*!0,'! 
! 
@#)4)(*)#4S!=#+/.!-#'!6*!,.*/!<%$8!&+!<%$8&,$!#!-(,6!9#-%(%$#$&+F!!! 
! 
B+4+*0#4?!=#+/.!#+*!#11+&1+%#$*!9&+!9#2%(%*.!<%$8!&(/*+!-8%(/+*'M!$8*!E*'*+#(!1,6(%-M!#'/! 
.-8&&(!E+&,1.!%'!9%9$8!E+#/*!#'/!,1F!!)'7!',26*+!&9!5%.%$&+.!-#'!1#+$%-%1#$*F! 
! 
A"#&*+0(?$)!9*<!2%',$*.M!,1!$&!#!8#(9!8&,+M!/*1*'/%'E!&'!$8*!',26*+!&9!$&1%-.!-&5*+*/F! 

Materials: 

C.&*$=&*)#+&14$8#0=$*.)$/0012+*$D0$E$())DF! 
0*$!&9!HH!LH<("0*&$,*&4C%!-#+/.!<%$8!#--&21#'7%'E!1+&1.S!0&26+*+&M!?d!6*#/.M!0,'.1&$! 
3,6*M!#'/!0&(#+!d%*<*+F!"&!1+*1#+#$%&'!%.!'*-*..#+7F$ 

C.)#)$D0$E$')*$&DD+*+0(&1$=&*)#+&14F!$ 
HF :+%'$!-#+/.!9+&2!$8*!9%(*!&'!$8*!K#',#(!u!e*.&,+-*.!=LF!l&,!-#'!9%'/!$8*!9%(*! 

>N1(&+*0,'=#+/.F1/9!%'!$8*!9&(/*+!$%$(*/!K#.$*+.F!38%.!%'-(,/*.!#!1#E*!&9!1+%'$%'E! 
%'.$+,-$%&'.F! 

RF ?d!6*#/.!-#'!6*!9&,'/!2#'7!1(#-*.!%'-(,/%'E!>/,-#$%&'#(!^''&5#$%&'.S! 
<<<F$*#-8*+.&,+-*F-&2! 

XF 0&26+*+&.!&+!.2#((!8#$.!-#'!6*!9&,'/!#$!-+#9$!.$&+*.F!)($*+'#$*(7M!&(/!6#.*6#((! 
-#1.!-#'!<&+AF! 

ZF 0&(#+!d%*<*+.!-#'!6*!&+/*+*/!&'(%'*F!0*#+-8!9&+!0&(#+!d%*<*+.!&+!*-(%1.*!E(#..*.F! 
[F =#+/6&#+/!2#%(%'E!$,6*.!-#'!6*!9&,'/!#$!.8%11%'E!-*'$*+.F! 
gF C(&<\%'\$8*\/#+A!.$%-A*+.!-#'!6*!9&,'/!&'(%'*F! 

! 
! 
! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

http://www.teachersource.com


 

 
 
 
 

Activity Ideas
!
 
38*!LH<("0*&$,*&4C%!-#+/.!-#'!6*!,.*/!%'!2#'7!<#7.F!?.*!$8*2!#((!&+!
 
-8&&.*!#!.,6.*$!$8#$!1*+$#%'.!$&!7&,+!$&1%-!&+!$8*2*!$8#$!/#7F!38*7!#+*!
 
/*.%E'*/!$&!6*!.*(9\*N1(#'#$&+7M!.&!5%.%$&+.!-#'!*N1(&+*!$8*2!&'!$8*%+!&<'!
 
%'!#!5#+%*$7!&9!.*$$%'E.F!)($*+'#$*(7M!$8*7!-#'!6*!,.*/!%'!E+&,1.!&+!
 
%'/%5%/,#((7!#.!9#-%(%$#$*/!*N1(#'#$%&'.F!>#-8!-#+/!8#.!#'!*7*(*$!.&!7&,!-#'!
 
$%*!$8*2!$&!$8*!(*E!&9!#'!&6.*+5%'E!$#6(*!&+!$%*!$8*2!$&!#!9*'-*!&+!;,.$!$%*!
 
$8*2!$&E*$8*+!$&!A**1!$8*2!#.!#!.*$F!
 
!
 
a*+*!#+*!.&2*!.,EE*.$*/!<#7.!$&!,.*!$8*!-#+/.S!!
 

• a#'E!%'!#&(%'*!&'!#!+&1*!$%*/!$&!#!9*'-*!&+!&$8*+!/%.1(#7!#+*#F& 
• a#'/!&,$!$&!5%.%$&+.!<#%$%'E!%'!(%'*!#$!$8*!$*(*.-&1*F!!& 
• ?.*!#.!1+&1.!$&!%((,.$+#$*!#'.<*+.!$&!i,*.$%&'.!+#%.*/!67!5%.%$&+.F& 
• :%-A!#!9*<!$&!1+*.*'$!$&!5%.%$&+.!#$!#!/%.1(#7!$#6(*!&+!#$!$8*!.-&1*F& 

! 
! 

!
 
38*.*!-#+/.!,.*!#'#(&E%*.!$&!*N1(#%'!5%.%6(*!18*'&2*'#M!&+!.*$!
 
*N1*-$#$%&'.!&9!<8#$!5%.%$&+.!2%E8$!.**!#$!$8*!$*(*.-&1*F!38*7!
 
*N1(#%'!9%($*+.!#'/!$8*!.&(#+!-7-(*!#'/!*N1#'/!&'!$8*!-&'-*1$.!&9!
 
2#E'*$%.2F!0&2*!&9!$8*!-#+/.!'**/!$&!6*!,.*/!&,$/&&+.F!l&,T((!
 
.**!$8%.!.2#((!0,'!.726&(!&'!$8*!6#-A!&9!$8&.*M!%'/%-#$%'E!$8#$!%$T.!
 
#'!`,$/&&+!)-$%5%$7F!
 
!
 

! 
! 
0&2*!-#+/.!8#5*!pe!-&/*.M!.i,#+*.!<%$8!#!1#$$*+'!&9!/&$.F!38*7! 
#+*!-&/*.!$8#$!-#'!6*!/*-&/*/!,.%'E!#!.2#+$18&'*F!^9!7&,T+*! 
'&$!9#2%(%#+!<%$8!$8*.*M!-8*-A!$8*!P&,O'#0"(D$E(80#=&*+0(!9&+! 
#'!%'$+&/,-$%&'F!! 
! 
! 
! 

! 
! ! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 



 
 

 

 
 

 

 
 
 
 
 

 

 

K#E'*$%-!=&''*-$%&'! 

What!s this Activity About? 
! 
!><),*+5)?$$$ 

HP ^'$+&/,-*!$8*!-&''*-$%&'!6*$<**'!$8*!0,'T.!2#E'*$%-!#-$%5%$7!#'/!>#+$8T.! 
2#E'*$%-!9%*(/! 

RP	 a&<!.&(#+!.$&+2.!#+*!E*'*+#$*/!9+&2!$8*!0,'T.!2#E'*$%-!#-$%5%$7! 
XP	 a&<!.&(#+!.$&+2.!%'$*+#-$!<%$8!>#+$8T.!2#E'*$%-!9%*(/!$&!#99*-$!>#+$8T.! 

%'9+#.$+,-$,+*! 
! 
@#)4)(*)#4S!)!2%'%2,2!&9!&'*!1*+.&'F!!! 
! 
B+4+*0#4?!)11+&1+%#$*!9&+!9#2%(%*.!<%$8!&(/*+!-8%(/+*'M!$8*!E*'*+#(!1,6(%-M!#'/!.-8&&(! 
E+&,1.!%'!9%9$8!E+#/*!#'/!,1F!!?1!$&!#6&,$![!5%.%$&+.!#$!#!$%2*!-#'!1#+$%-%1#$*! 
-&29&+$#6(7F! 
! 
A"#&*+0(?$W+&2!HI!2%',$*.!,1!$&!#!8#(9!8&,+M!/*1*'/%'E!&'!$8*!',26*+!&9!$&1%-.! 
-&5*+*/F$ 
! 
Materials: 
$ 
C.&*$=&*)#+&14$8#0=$*.)$/0012+*$D0$E$())DF$ 
•	 @&N!<%$8!d*(-+&!/&$.! 
•	 HF[!\!Rc!OZ!s![!-2P!+&/!2#E'*$! 
•	 Z!-&21#..*.! 
•	 )!.8#A*!9(#.8(%E8$!! 
•	 3<&!-#+/.M!&'*!<%$8!%2#E*.!&9!>#+$8T.!#'/!0,'T.!2#E'*$%-!9%*(/.M!#'/!&'*!<%$8! 

#,+&+#!#'/!#!:+*.*'$*+T.!C,%/*! 
•	 b0&(#+!0$&+2c!1(#.$%-!#+-! 

What do I need to prepare? 

75$*025(#&M##*3)(N&.,*%&O#2%8&:"0&$,*&P20#$&+23*Q& 

)11(7!$8*!d*(-+&!/&$.!%'!$8*!1#$$*+'!.8&<'!%'!$8*!1%-$,+*!6*(&<F!"&$%-*!$8#$!$8*+*!%.!#! 
.&9$!(&&1!.%/*!#'/!#!+&,E8*+!8&&A!.%/*F!)11(7!$8*!.&9$*+!(&&1!/&$.!$&!$8*!$&1!&9!$8*!6&N!�! 
&'*!%'!*#-8!-&+'*+!#6&,$!R!%'D[-2!9+&2!$8*!.%/*.!#'/!&'*!%'!$8*!2%//(*!�!;,.$!1**(!#'/! 
.$%-AF!"&<!1,$!$8*!8&&A!.%/*.!&9!$8*!/&$.!&'!$8*!6#-A!&9!$8*!9&,+!-&21#..*.!#'/!&'*!&'! 
$8*!+&/!2#E'*$F! 
! 
! 
! 
! 
! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 



 

 

 
 

 

 

 

 
 
 

 

 

  

!
 
)11(7!$8*!.$%-A*+.!$8#$!.#7!b0&(#+!0$&+2c!$&!$8*!$&1!&9!$8*!1(#.$%-!
 
#+-!$&!-+*#$*!1+&1!$8#$!2%2%-.!#!<#5*!&9!-8#+E*/!1#+$%-(*.!-&2%'E!
 
9+&2!$8*!0,'M!#(.&!-#((*/!#!=&+&'#(!K#..!>;*-$%&'!&+!=K>F!O0**!
 
P&,O'#0"(D$E(80#=&*+0(!9&+!#'!*N1(#'#$%&'!&9!.&(#+!.$&+2.FP!l&,T((!
 
.**!$8#$!$8*!6&$$&2!&9!$8*!#+-!8#.!2#E'*$.!#$$#-8*/!$&!%$F!
 
!
 
)((!&9!$8*.*!6%$.!\\!$8*!#+-M!$8*!9(#.8(%E8$M!$8*!-&21#..*.M!#'/!
 
1%-$,+*.!\\!-#'!#((!6*!.$&+*/!%'!$8*!6&N!9&+!*#.7!$+#'.1&+$F!!
 

'*$$2%8&#*$&C<&*59,&$23*Q& 
HP	 @*!.,+*!$8#$!*5*+7$8%'E!8#.!6**'!+*2&5*/!9+&2!$8*!6&N!#'/!$8#$!#((!2*$#(!#'/! 

2#E'*$.!#+*!#$!(*#.$!#!-&,1(*!&9!9**$!#<#7!.&!$8*7!/&'T$!%'$*+9*+*!<%$8!$8*! 
-&21#..*.F!38%.!%'-(,/*.!2#A%'E!.,+*!$8*!$#6(*!7&,T+*!,.%'E!/&*.'T$!8#5*!2*$#(! 
.,11&+$.!+%E8$!,'/*+!7&,+!/*2&'.$+#$%&'F! 

RP	 0&2*$%2*.!<8*'!#!-&21#..!%.!*N1&.*/!$&!#!.$+&'E!2#E'*$!%$!6*-&2*.! 
/*2#E'*$%U*/F!>#-8!$%2*!7&,!1+*.*'$!$8%.!/*2&'.$+#$%&'M!7&,T((!<#'$!$&!2#A*! 
.,+*!7&,+!-&21#..*.!#+*!#((!1&%'$%'E!%'!$8*!.#2*!/%+*-$%&'!�!"&+$8F!^9!$8*7T+*!'&$M! 
7&,!-#'!*#.%(7!+*#(%E'!$8*2!67!.<%1%'E!$8*!+&/!2#E'*$!&5*+!$8*!.,+9#-*!,.%'E!$8*! 
9&((&<%'E!.$*1.S! 
! 

! W%+.$M!.*(*-$!#!-&21#..!$8#$!%.!<&+A%'E!-&++*-$(7! 
! "*N$M!/*$*+2%'*!$8*!'&+$8!*'/!&9!$8*!+&/!2#E'*$!67!8&(/%'E!%$!
 

#E#%'.$!$8*!.%/*!&9!#!."012%8!-&21#..!
 
38*!'&+$8!*'/!&9!$8*!2#E'*$!<%((!#$$+#-$!$8*!'&+$8!#++&<!&9!$8*!
 
-&21#..!$8#$!%.!<&+A%'E!-&++*-$(7!
 

! "&<!.*(*-$!$8*!'&'\<&+A%'E!-&21#..!#'/!1(#-*!$8*!(0#*.$)(D!&9!
 
$8*!2#E'*$!#E#%'.$!$8*!40"*.$=&#O!&'!$8*!-&21#..!
 

! )'/!.(%/*!%$!#-+&..!$8*!$&1!&9!$8*!-&21#..!$&<#+/!$8*!'&+$8! 
-&21#..!2#+A! 

! 

78&'&!(*!9!:&-!$((.-.*%$+!;$-&'.$+1<! 
•	 38*!%2#E*.!-#'!#((!6*!9&,'/!&'!$8*!K#',#(!u!e*.&,+-*.!=LM!%'!
 

$8*!9&(/*+!K#.$*+.M!#.!<*((!#.!&'(%'*!#$S!
 
o 8$$1SDD'%E8$.A7F;1(F'#.#FE&5D/&<'(&#/\5%*<F-92nL&-t^LvZYX! 

•	 )!.2#((!1%UU#!6&N!-#'!6*!,.*/!#.!#!+*1(#-*2*'$!%9!'*-*..#+7F!! 
•	 K#E'*$.!-#'!6*!9&,'/!&'(%'*F!W&+!$8*!.$+&'E!+&/!2#E'*$.!%'!$8*!-*'$*+!&9!$8*! 

6&NM!<*!,.*/S!! 
o	 XDHgmm!L%#!N!HDRmm!B&'E!e&/!C+#/*!"ZI!"*&/72%,2!e#+*!>#+$8!K#E'*$M! 

%$*2!we[II)R!9+&2!)2#U%'E!K#E'*$.S!<<<F#2#U%'E2#E'*$.F-&2! 
•	 0*#+-8!$8*!_*6!9&+!b-(*#+!.8#A*!9(#.8(%E8$cF!)$!$8*!$%2*!&9!1+%'$%'EM!7&,!-#'!9%'/! 

$8*2!8*+*S!<<<Fi,#A*A#+*F-&2! 
! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

http://nightsky.jpl.nasa.gov/download-view.cfm?Doc_ID=493
http://www.amazingmagnets.com
http://www.quakekare.com


 Optional Introduction to Magnetic Connection:
$ 
a#5*!7&,!*5*+!8*#+/!&9!$8*!'&+$8*+'!(%E8$.n!)(.&!-#((*/!#,+&+#!6&+*#(%.!&+!;,.$!$8*!
 
#,+&+#!9&+!.8&+$F!_8*+*!&'!>#+$8!/&!1*&1(*!.**!$8&.*n!a#.!#'7&'*!8*+*!*5*+!.**'!
 
$8*2n!
 
!
 
38*!#,+&+#!%.!#!6*#,$%9,(!/%.1(#7!&9!-&(&+*/!(%E8$.!$8#$!/#'-*!#-+&..!$8*!.A7F!)'/!$8*7!#+*!
 
,.,#((7!.**'!5*+7!9#+!'&+$8M!%'!)(#.A#!#'/!e,..%#!9&+!*N#21(*F!@,$!$8#$m.!'&$!#(<#7.!$8*!
 
-#.*F!B*$!2*!$*((!7&,!#6&,$!#!5*+7!,',.,#(!-#.*!&9!#,+&+#F!!
 
!
 
^$!<#.!$8*!*5*'%'E!&9!0*1$*26*+!XM!Hk[YF!@*9&+*!-*((!18&'*.M!&+!*5*'!+*E,(#+!(#'/(%'*!
 
$*(*18&'*.!<*+*!%'5*'$*/F!^$!<#.!6*9&+*!1*&1(*!8#/!3dM!#'/!*5*'!6*9&+*!+#/%&.F!^$!<#.!#!
 
/#+A!$%2*!%'!2#'7!<#7.F!
 
!
 
),+&+#.!<*+*!1#+$%-,(#+(7!.1*-$#-,(#+!#'/!6+%E8$!$8#$!'%E8$M!6+%E8$*+!$8#'!#!9,((!2&&'!
 
#'/!9%((*/!<%$8!5%6+#'$!-&(&+.F!^'!"*<!l&+AM!%$!<#.!+*1&+$*/!$8#$!7&,!-&,(/!+*#/!#!
 
'*<.1#1*+!67!$8*!(%E8$!&9!$8*!#,+&+#F!C&(/!2%'*+.!%'!=&(&+#/&!E&$!,1!%'!$8*!2%//(*!&9!
 
$8*!'%E8$!$&!9%N!6+*#A9#.$M!$8%'A%'E!/#<'!8#/!#++%5*/F!"&$!$&!2*'$%&'M!$8*.*!6*#,$%9,(!
 
(%E8$.!-&,(/!6*!.**'!#.!9#+!.&,$8!#.!W(&+%/#f!38#$m.!5*+7!9#+!.&,$8!9&+!$8*!h'&+$8*+'!
 
(%E8$.hF!@,$!$8#$!<#.'m$!#((F!!
 
!
 
)'&$8*+!5*+7!.$+#'E*!$8%'E!8#11*'*/!$8#$!/#7F!e*2*26*+!$8*+*!<*+*!'&!18&'*.!7*$M!
 
6,$!1*&1(*!-&,(/!.$%((!.*'/!2*..#E*.F!38*7!,.*/!2#-8%'*.!-#((*/!$*(*E+#18.!$8#$!<*+*!
 
-&''*-$*/!67!<%+*.!#'/!<&+A*/!67!$#11%'E!&,$!K&+.*!-&/*F!!
 
!
 
38#$!'%E8$M!$*(*E+#18!.7.$*2.!#((!&5*+!"&+$8!)2*+%-#!#'/!>,+&1*!.$&11*/!<&+A%'EF!
 
`1*+#$&+.!-&,(/'m$!.*'/!.%E'#(.!6*-#,.*!$8*!<%+*.!8#/!E&'*!-+#U7F!0&2*!*5*'!+*-*%5*/!
 
*(*-$+%-!.8&-A.!#'/!$8*!1#1*+!$8*7!<*+*!1+%'$%'E!.1&'$#'*&,.(7!-#,E8$!9%+*F!>5*'!<8*'!
 
$8*!<%+*.!<*+*!/%.-&''*-$*/M!.&2*!.7.$*2.!-&'$%',*/!.*'/%'E!.%E'#(.F!^$!<#.!/*9%'%$*(7!
 
'&$!6,.%'*..!#.!,.,#(F!!!
 
!
 
@,$!$8*+*!%.!&'*!2&+*!1%*-*!$&!$8*!1,UU(*F!^$!.&!8#11*'*/!$8#$!;,.$!$8*!/#7!6*9&+*M!
 
@+%$%.8!#.$+&'&2*+!e%-8#+/!=#++%'E$&'!6*-#2*!$8*!9%+.$!1*+.&'!$&!.**!#!8,E*!6+%E8$!9(#.8!
 
&'!$8*!0,'F!a*!<#.'m$!.,+*!<8#$!%$!<#.!8*!<#.!.**%'EF!38%.!<#.!$8*!9%+.$!$%2*!#'7&'*!
 
8#/!<%$'*..*/!#!.&(#+!9(#+*f!!
 
!
 
)'/!$8*'!$8*!(%E8$.!%'!1*&1(*.m!8*#/.!.$#+$*/!$&!E&!&99F!K#76*!$8#$!8,E*!.&(#+!9(#+*!8#/!
 
.&2*$8%'E!$&!/&!<%$8!$8*!6*#,$%9,(!(%E8$.!#'/!$8*!.$+#'E*!$*(*E+#18!/%.+,1$%&'F!_8*'!
 
.-%*'$%.$.!.$#+$*/!1,$$%'E!#((!&9!$8*.*!1%*-*.!$&E*$8*+M!$8*!.$,/7!&9!.&(#+!.$&+2.!6*E#'F!
 
/.+4$K&4$*.)$8+#4*$*+=)$*.&*$K)$#)&1+6)D$*.&*$,.&(')4$+($*.)$-"($,0"1D$.&5)$D#&=&*+,$ 
,0(4)Q")(,)4$80#$"4$.)#)$0($;&#*.9$ 
!
 
B*$m.!$#A*!#!(&&A!#$!<8#$!<#.!8#11*'%'E!$8#$!/#7!<8*'!$8*!$*(*E+#18!<*'$!8#7<%+*F!
 
G6%$0";C9*&$,*&758%*$29&?"%%*9$2"%&;*3"%#$05$2"%K!
 
!
 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

mailto:E8$.hF!@,$!$8#$!<#.'m$!#((F
mailto:8*!*5*'%'E!&9!0*1$*26*+!XM!Hk[YF!@*9&+*!-*((!18&'*.M!&+!*5*'!+*E
mailto:7!.**'!5*+7!9#+!'&+$8M!%'!)(#.A#!#'/!e,..%#!9&+!*N#21(*F!@,$!$8#$m.!'&$!#(<#7


 
 Activity Script

! 
G)&D)#H4$I01)$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$,$'-./.0$%-12!3*+&$45%-./.0$-&(6$ 
! 
/0$4&7?$ 
_*T+*!$#(A%'E!#6&,$!$8*!0,'!$&/#7M!#'/!^!8#5*!.&2*!-&21#..*.!8*+*F!!@,$!<8#$!/&! 
-&21#..*.!8#5*!$&!/&!<%$8!$8*!0,'n!_*((M!(*$T.!.$#+$!67!#.A%'E!<8*+*!/&!-&21#..*.! 
1&%'$n!! 

-"0$,&<"(*& 
& 

`4F!!>#+$8!8#.!9#%+(7!+*E,(#+!2#E'*$%-!9%*(/!(%'*.!$8#$!+,'!'&+$8!#'/!.&,$8F!!38*!
 
-&21#..*.!9&((&<!$8&.*!2#E'*$%-!9%*(/!(%'*.F!
 
!
 
/0$D0?$ 
e*9*+!$&!%2#E*!&9!>#+$8T.!2#E'*$%-!9%*(/F! 
! 
/0$4&7?$ 
^9!<*!1(#-*!#!2#E'*$!%'$&!$8*!2%//(*!&9!$8*.*!-&21#..*.M!<%((!$8*7!-8#'E*!$8*!/%+*-$%&'! 
$8*7T+*!1&%'$%'En! 

75N)*E&N*#E&;"%R$&1%".>& 
/0$D0?$$ 
a#'/!$8*!6#+!2#E'*$!$&!#!5%.%$&+F! 
! 
/0$4&7?$ 
B*$T.!9%'/!&,$F!_&,(/!7&,!.(&<(7!(&<*+!$8%.!2#E'*$!&'$&!$8*!6&#+/n! 
_8&#F!!_8#$!8#11*'*/n! 

+,*&9"3<5##*#&5((&9,5%8*;&;20*9$2"%>& 
! 
0,+*!s!$8*!-&21#..*.!#+*!'&<!9&((&<%'E!$8*!"&+$8!$&!0&,$8!2#E'*$%-!9%*(/!(%'*.!#+&,'/! 
$8%.!2#E'*$F!_8&!<&,(/!(%A*!$&!9&((&<!$8*!2#E'*$%-!(%'*.!/&<'!$8*!&$8*+!.%/*n!! 

6&;"F& 
/0$D0?$ 
L*$#-8!&'*!&9!$8*!-&21#..*.!#'/!9&((&<!$8*!"\x0!(%'*.!&'!&'*!.%/*!&9!$8*!
 
2#E'*$F!
 
!
 
/0$4&7?$ 
`4M!(*$T.!$#A*!$8%.!2#E'*$!&,$F!!_8*+*!<%((!$8*!-&21#..*.!1&%'$!#9$*+!<*! 
$#A*!%$!&,$n! ! 

!591&$"&L50$,R#&358%*$29&:2*(;>&
 
!
 
_*((M!<*!.#<!$8#$!>#+$8T.!2#E'*$%-!9%*(/!%.!9#%+(7!+*E,(#+F!!@,$!$8*!0,'!8#.!2&+*!
 
-&21(%-#$*/!2#E'*$%-!9%*(/.F!!
 
$
 
$
 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

mailto:M!<*!.#<!$8#$!>#+$8T.!2#E'*$%-!9%*(/!%.!9#%+(7!+*E,(#+F!!@,$!$8*!0,'!8#.!2


$ 
$ 
/0$D0?$ 
08&<!0,'T.!2#E'*$%-!9%*(/!%2#E*F!
 
!
 
/0$4&7?!
 
_&,(/!7&,!6*!#6(*!$&!'#5%E#$*!&'!$8*!0,'!,.%'E!#!-&21#..n!
 

-"F& 
! 
W+&2!#!/%.$#'-*M!$8*!0,'!8#.!+&,E8(7!$8*!.#2*!1&(*\$&\1&(*!9%*(/M!6,$!6*(&<!$8*!.,+9#-*M! 
$8*!2#E'*$%-!9%*(/!(%'*.!#+*!$#'E(*/!#'/!%++*E,(#+F!!0&2*$%2*.M!9%*(/!(%'*.!<%((!(&&1!#'/! 
1&1!$8+&,E8!$8*!.,+9#-*!&9!$8*!0,'F! 
$ 
/0$D0?$ 
?.*!7&,+!8#'/.!#'/!#!5%.%$&+T.!#+2!$&!%((,.$+#$*!8&<!#!(&&1!-&2*.!,1!
 
$8+&,E8!$8*!.,+9#-*M!#.!.8&<'!%'!$8*!1%-$,+*.!&'!$8*!+%E8$F!)!5%/*&!&9!
 
$8%.!/*2&'.$+#$%&'!-#'!#(.&!6*!9&,'/!8*+*S!
 
8$$1SDD<<<F#.$+&.&-%*$7F&+ED.#21(*+.D0&(#+t0$&+2tL*2&F2&5!
 
!
 
/0$4&7?$ 
:,$!7&,+!#+2!.$+#%E8$!&,$F!l&,+!#+2!<%((!+*1+*.*'$!$8*!.,+9#-*!&9!$8*!
 
0,'F!
 
!
 
K7!#+2.!+*1+*.*'$!#!2#E'*$%-!9%*(/!(%'*!$8#$!E*$.!$<%.$*/!#'/!1&1.!
 
$8+&,E8!$8*!.,+9#-*F!!
 
!
 
a#.!#'7&'*!.**'!.,'.1&$.!%'!$8*!$*(*.-&1*.!$&/#7n!0,'.1&$.!&--,+!
 
8*+*M!<8*+*!$8%.!(&&1!*2*+E*.F!38*7T+*!$8*!9&&$1+%'$.!&9!$8*!
 
2#E'*$%-!9%*(/!(%'*.!&'!$8*!5%.%6(*!.,+9#-*!&9!$8*!0,'f!!
 
!
 
38*.*!2#E'*$%-!(&&1.!E#$8*+!2#$*+%#(!9+&2!$8*!0,'T.!#$2&.18*+*M!
 
#'/!%$!.1%+#(.!#+&,'/!$8*!(&&1.F!!
 
& 
0&2*$%2*.!$8*!(&&1.!-#'!+*-&''*-$M!#'/!(%A*!#!.8&+$!-%+-,%$M!-#'!
 
E*'*+#$*!#!.,//*'!+*(*#.*!&9!*'*+E7F!38%.!-#'!5%&(*'$(7!6(&<!1#+$!&9!
 
$8*!#$2&.18*+*!#<#7!9+&2!$8*!0,'!#'/!*;*-$!%$!%'$&!.1#-*F!_*!-#((!
 
$8#$!#!.&(#+!.$&+2F!
 
!
 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

http://www.astrosociety.org/samplers/Solar_Storm_Demo.mov


$ 
$ 
$ 
/0$D0?$ 
@+%'E!&,$!$8*!0&(#+!0$&+2!#+-F! 
! 
/0$4&7?$$ 
38%.!+*1+*.*'$.!#!1#+$!&9!$8*!.&(#+!.$&+2F!!
 
!
 
38*!-&+&'#!&9!$8*!0,'!%.!#6&,$!#!2%((%&'!/*E+**.M!.&!%$T.!$&&!8&$!9&+!*(*-$+&'.!$&!+*2#%'!
 
#..&-%#$*/!<%$8!$8*!1&.%$%5*(7!-8#+E*/!',-(*,.!&9!$8*!#$&2.!%'!$8*!
 
-&+&'#F!!38,.M!$8*!.&(#+!.$&+2!%.!#'!*'&+2&,.!-(&,/!9%((*/!<%$8!
 
1&.%$%5*(7!#'/!'*E#$%5*(7!-8#+E*/!1#+$%-(*.M!+*1+*.*'$*/!67!$8*.*!
 
2#E'*$.F!!^$!,.,#((7!$#A*.!$<&!&+!$8+**!/#7.!9&+!$8%.!-(&,/!$&!+*#-8!
 
#'/!<#.8!&5*+!>#+$8F!).!<*!2&5*!$8*!.&(#+!.$&+2!$&<#+/!>#+$8!
 
<8#$!E&%'E!$&!8#11*'!$&!$8*!2#E'*$%-!9%*(/n!!B*$T.!<#$-8F!!!!
 
!
 
/0$D0?$ 
K&5*!.&(#+!.$&+2!#-+&..!$&1!&9!$8*!6&N!#$!#!2&/*+#$*!+#$*M!'&$!$&&!9#.$M!#6&,$!H! 
%'-8DR-2!#6&5*!$8*!-&21#..*.F! 

D5$9,&$,*&9"3<5##*#&8"&905SN>& 
/0$4&7?$ 
38*!1#+$%-(*.!%'!$8*!.&(#+!.$&+2!*N-%$*!$8*!#$&2.!%'!>#+$8T.!2#E'*$%-!9%*(/M!-#,.%'E!%$!$&!
 
.8%9$!#+&,'/F!:*+8#1.!7&,!A'&<!$8#$!2&5%'E!2#E'*$%-!9%*(/.!-#'!E*'*+#$*!#'!*(*-$+%-#(!
 
-,++*'$F!
 
!
 
:(*#.*!$#A*!$8%.!9(#.8(%E8$!#'/!.8#A*!%$!5%E&+&,.(7!9&+!.*5*+#(!.*-&'/.F!!38*!2&5%'E!
 
2#E'*$!%'!$8*!9(#.8(%E8$!E*'*+#$*.!#!-,++*'$!$8#$!#((&<.!%$!$&!(%E8$!,1F!
 
y-"$*S!^9!7&,!#+*!&,$.%/*!%'!$8*!0,'M!7&,!2%E8$!8#5*!$&!1,$!$8*!9(#.8(%E8$!%'$&!.8#/&<!&+!
 
1&%'$!%$!#$!#!/#+A!.,+9#-*!$&!.**!%$!(%E8$!,1Fz!
 

4,51*&5%;&$C0%&"%&:(5#,(28,$>& 
& 

38%.!8#11*'.!&'!#!2,-8!(#+E*+!.-#(*!&'!>#+$8F!!38&.*!E*'*+#$*/!-,++*'$.!-#'!*'8#'-*!
 
$8*!6*#,$%9,(!#,+&+#*!67!*N-%$%'E!$8*!E#.*.!%'!&,+!#$2&.18*+*M!;,.$!(%A*!$8*!E#.*.!%'!#!
 
'*&'!.%E'F!
 
!
 
/0$D0?$ 
08&<!#,+&+#!-#+/F! 
$ 
/0$4&7?$ 
38*7!-#'!#(.&!%'/,-*!*(*-$+%-#(!9%*(/.!#$!>#+$8m.!.,+9#-*!$8#$!-#'!6(#.$!#(&'E!&,+!*(*-$+%-#(! 
E+%/M!&5*+(&#/%'E!$8*!E+%/!#'/!6(&<%'E!&,$!$+#'.9&+2*+.F!!38%.!8#11*'*/!%'!=#'#/#!%'! 
HYkYM!-#,.%'E!#!<%/*.1+*#/!6(#-A&,$!&5*+!*#.$*+'!=#'#/#!#'/!%'$&!$8*!?0F!W&+$,'#$*(7M! 
;,.$!#.!<*!'&<!,'/*+.$#'/!8&<!*#+$8i,#A*.!-#'!.8#A*!6,%(/%'E.!#'/!6,%(/!$8*2!$&! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 



<%$8.$#'/!$8*!9&+-*M!1&<*+!-&21#'%*.!8#5*!/*5*(&1*/!'*<!<#7.!$&!8*(1!1+&$*-$!&,+!
 
*(*-$+%-#(!E+%/!9+&2!$8*.*!*(*-$+%-#(!.,+E*.F!
 
!
 
_8&!8#.!#!-*((!18&'*n!_8&!8#.!,.*/!#!C:0!/*5%-*n!
 

J52#*&,5%;#>& 
!
 
38*!.&(#+!.$&+2!-#'!%21#-$!#'/!.8&+$\-%+-,%$!&+6%$%'E!.#$*((%$*.M!-#,.%'E!$8%'E.!(%A*!(&'E\
 
/%.$#'-*!-*((!18&'*!.*+5%-*!$&!6*!%'$*++,1$*/F!!=8#'E*.!%'!>#+$8T.!2#E'*$%-!9%*(/!-#'!
 
-&'9,.*!'#5%E#$%&'#(!.*'.&+.!&'!.#$*((%$*.M!(%A*!$8&.*!,.*/!9&+!C:0F!0#$*((%$*.!-#'!6*!
 
1+&$*-$*/!67!1+&1*+!.8%*(/%'E!#'/M!E%5*'!*'&,E8!'&$%-*M!.#$*((%$*.!-#'!6*!1&<*+*/!/&<'!
 
$*21&+#+%(7!$&!1+&$*-$!$8*%+!*(*-$+&'%-.F!!@,$!-&22,'%-#$%&'.!$8#$!/*1*'/*/!&'!$8&.*!
 
.#$*((%$*.!<&,(/!.$%((!6*!%'$*++,1$*/F!
 
! !
 
")0)!#'/!&$8*+!%'$*+'#$%&'#(!.1#-*!#E*'-%*.!8#5*!1(#-*/!',2*+&,.!%'.$+,2*'$.!&'!#!
 
5#+%*$7!&9!.#$*((%$*.!$8#$!#+*!A**1%'E!#!-(&.*!*7*!&'!$8*!0,'M!<#$-8%'E!%$.!*5*+7!9(%-A*+F!!
 
!
 
0%'-*!2#'7!.1#-*-+#9$!#+*!$+#-A%'E!#-$%5%$7!&'!$8*!0,'M!<*!-#'!.**!<8*'!#!.&(#+!.$&+2!%.!
 
*;*-$*/!9+&2!$8*!0,'F!!_*!8#5*!#!-&,1(*!&9!/#7.!$&!1+*1#+*!6*9&+*!%$!#++%5*.F!!^9!^!$8+&<!#!
 
.'&<6#((!#$!7&,!O1%-A!.&2*&'*!9+&2!$8*!6#-APM!7&,!-#'!#**!$8*!.'&<6#((!%'!27!8#'/M!
 
$8*'!7&,!-#'!+*#-$!67!1,$$%'E!7&,+!8#'/.!,1!6*9&+*!%$!+*#-8*.!7&,F!
 
!
 
@7!6*$$*+!,'/*+.$#'/%'E!$8*!0,'!#'/!8&<!%$!<&+A.M!<*!-#'!6*$$*+!1+*/%-$!.&(#+!.$&+2.!
 
#'/!1+&5%/*!*#+(%*+!<#+'%'E.!$&!8*(1!1+&$*-$!&,+!$*-8'&(&E%*.!9+&2!$8#$!<*#$8*+!&,$!%'!
 
.1#-*F!
 
!
 
!
 
! !
 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

mailto:21&+#+%(7!$&!1+&$*-$!$8*%+!*(*-$+&'%-.F!!@,$!-&22,'%-#$%&'.!$8#$!/*1*'/*/!&'!$8


 

 
 
 
 

 

 
 

 
 
 
 
 
 

 
 

:+&$*-$%&'!9+&2!?($+#5%&(*$! 
! 
What!s this Activity About? 
! 
!><),*+5)4?$$ 

HF >N1(&+*!,($+#5%&(*$!O?dP!(%E8$!#'/!8&<!%$!-#'!6*!6(&-A*/!67!/%99*+*'$!2#$*+%#(.!
 
RF >N1(&+*!/%99*+*'$!A%'/.!&9!*'*+E7S!8*#$M!5%.%6(*!(%E8$!#'/!%'5%.%6(*!(%E8$!9+&2!?d!+#7.!
 
XF ?'/*+.$#'/!$8#$!>#+$8T.!#$2&.18*+*!1+&$*-$.!,.!9+&2!2&.$!&9!$8*!8#+29,(!?d!+#7.!
 
ZF ?'/*+.$#'/!<#7.!<*!-#'!1+&$*-$!&,+.*(5*.!9+&2!$8*!0,'T.!8#+29,(!+#7.!!
 

!
 
@#)4)(*)#4S!)!2%'%2,2!&9!&'*!1*+.&'F!!!
 
!
 
B+4+*0#4?!?d!6*#/.!#+*!#11+&1+%#$*!9&+!9#2%(%*.!<%$8!-8%(/+*'M!$8*!
 
E*'*+#(!1,6(%-M!#'/!.-8&&(!E+&,1.!%'!$8%+/!E+#/*!#'/!,1F!!)'7!
 
',26*+!&9!5%.%$&+.!-#'!1#+$%-%1#$*F!
 
!
 
A"#&*+0(?$)!9*<!2%',$*.M!,1!$&!#!8#(9!8&,+M!/*1*'/%'E!&'!$8*!
 
',26*+!&9!$&1%-.!-&5*+*/F!
 
!
 
Materials: 

C.&*$=&*)#+&14$8#0=$*.)$/0012+*$D0$E$())DF! 
•	 a#'/9,(!&9!?d!6*#/.!%'!#'!&1#i,*!6#E! 
•	 :+*1#+*!#!9*<!1%1*!-(*#'*+.!67!1(#-%'E!Z\g!?d!@*#/.!&'!
 

*#-8!#'/!<+#11%'E!%'!#!+%'EM!#.!.**'!8*+*F!38%.!8*(1.!
 
#5&%/!(&..!#'/!2#A*.!$8*2!*#.%*+!$&!8#'/(*M!*.1*-%#((7!9&+!
 
7&,'E!-8%(/+*'F!
 

C.&*$="4*$E$4"3317F$ 
l&,!#'/!7&,+!5%.%$&+.!1+&5%/*!5#+%&,.!%$*2.!D!2#$*+%#(.!D!-&'/%$%&'.!9&+!$*.$%'E!?d! 
6(&-A%'EM!9&+!*N#21(*S! 
•	 0,'E(#..*.! 
•	 a#$! 
•	 0,'.-+**'!%'!1(#.$%-!6#EE%*! 
•	 =(*#+!1(#.$%-!-,1!<%$8!<#$*+! 
•	 0,''7!.1&$!#'/!.8#/7!.1&$! 
• =(&$8! 

! 
!
 

!
 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 



 
 

 

 
 
 
 
 

 

Activity Script
! 
/0$D0?$ 
@*9&+*!1#+$%-%1#'$.!#++%5*M!1(#-*!.&2*!?d!6*#/.!%'!7&,+!1&-A*$!&+!%'!#!-&'$#%'*+!$8#$!<%((!
 
6(&-A!#'7!*N1&.,+*!$&!$8*!0,'F!0*$!,1!#!.$#$%&'!$8#$!%'-(,/*.!#!.,''7!#'/!.8#/7!.1&$M!
 
#'/!1,$!&,$!$8*!2#$*+%#(.!9&+!1#+$%-%1#'$.!$&!$*.$!?d!6(&-A%'EF!^9!7&,!8#5*!.,'.-+**'M!
 
.i,**U*!.&2*!%'$&!1(#.$%-!6#EE%*!#'/!/+&1!%'!#!6*#/F!
 
!
 
/0$4&7?$ 
38*!0,'!E%5*.!&99!/%99*+*'$!A%'/.!&9!*'*+E7M!%'-(,/%'E!8*#$M!5%.%6(*!(%E8$M!#'/!%'5%.%6(*!(%E8$!
 
.,-8!#.!,($+#5%&(*$!O&+!?dP!*'*+E7F!!?d!%.!8%E8!%'!*'*+E7!#'/!-#'!$8*+*9&+*!6*!8#+29,(!$&!
 
(%5%'E!$8%'E.M!6,$!(,-A%(7!$8*!>#+$8T.!#$2&.18*+*!1+&$*-$.!,.!
 
9+&2!2&.$!&9!$8*!8#+29,(!?d!+#7.F!0&2*!&9!%$!.$%((!E*$.!
 
$8+&,E8M!6,$!<*!-#'!1+&$*-$!&,+.*(5*.!%'!&$8*+!<#7.F!^'!27!
 
1&-A*$M!^!8#5*!6*#/.!$8#$!$,+'!-&(&+!<8*'!$8*7!#+*!*N1&.*/!$&!
 
?d!+#7.F!38*!6*#/.!/*$*-$!$8*!,($+#5%&(*$!(%E8$!-&2%'E!9+&2!
 
$8*!0,'!#'/!$8*!/#+A*+!$8*!6*#/M!$8*!2&+*!,($+#5%&(*$!%.!
 
E*$$%'E!$8+&,E8!$8*!#$2&.18*+*!$&!,.!&'!>#+$8F!
 
!
 
>'E#E*!5%.%$&+.!<%$8!i,*.$%&'.!.,-8!#.S!
 
• _8*+*!/&!7&,!$8%'A!$8*!6*#/.!<%((!$,+'!$8*!/#+A*.$n! 
• L&!.,'E(#..*.!1+&$*-$!&,+!*7*.!9+&2!?dn!a&<!#6&,$!+*E,(#+!E(#..*.n! 
• _8#$!<%((!8#11*'!%9!<*!1,$!.&2*!6*#/.!%'!$8%.!-,1!&9!<#$*+n! 
• )+*!<*!1+&$*-$*/!9+&2!?d!%'!$8*!.8#/*n! 
• _8#$!&$8*+!-&'/%$%&'.!&+!2#$*+%#(.!2%E8$!1+&$*-$!,.!9+&2!?dn! 

! 
/0$D0?$ 
C*$!5%.%$&+.!$&!2#A*!1+*/%-$%&'.!#'/!$+7!$8*2!&,$!67!&6.*+5%'E!
 
<8#$!8#11*'.!<8*'!?d!6*#/.!#+*!1(#-*/!%'!#!.,''7!.1&$M!#!
 
.8#/7!.1&$M!,'/*+!.,'E(#..*.M!,'/*+!*7*E(#..*.!O1+&5%/*/!67!#!
 
1#+$%-%1#'$!1*+8#1.PM!%'!$8*!-,1!&9!<#$*+F!38*'!1#+$%-%1#'$.!
 
-#'!$+7!&$8*+!2#$*+%#(.!#'/!-&'/%$%&'.M!9&+!*N#21(*M!8&<!#+*!
 
$8*%+!&<'!.8%+$.!#'/!8#$.!9&+!6(&-A%'E!?dn!
 
!
 
!
 
Presentation Tip:
^9!,.%'E!$8%.!#-$%5%$7!%'!-(#..+&&2!.*$$%'EM!*N-*((*'$!*N$*'.%&'.!\\!%'-(,/%'E!#..*..2*'$!
 
#'/!2#11%'E!$&!'#$%&'#(!.$#'/#+/.!s!-#'!6*!9&,'/!8*+*S!
 
8$$1SDD.&(#+\-*'$*+F.$#'9&+/F*/,D#-$%5%$%*.D,5F8$2(!
 
!
 
! !
 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

http://solar-center.stanford.edu/activities/uv.html


 

 

 

 

 

 

_8*+*!L&*.!$8*!>'*+E7!=&2*!W+&2n!=#+/.! 
! 
What!s this Activity About? 
!
 
!><),*+5)?$B*#/!1#+$%-%1#'$.!$&!/%.-&5*+!$8#$!$8*!0,'!%.!$8*!
 
,($%2#$*!.&,+-*!&9!*'*+E7!9&+!#(2&.$!*5*+7$8%'E!$8#$!<*!/&!%'!
 
&,+!/#%(7!(%5*.F!
 
!
 
@#)4)(*)#4S!)!2%'%2,2!&9!&'*!1*+.&'F!!!
 
!
 
B+4+*0#4?!K&.$!#-$%5%$%*.!#+*!#11+&1+%#$*!9&+!9#2%(%*.!<%$8!
 
&(/*+!-8%(/+*'M!$8*!E*'*+#(!1,6(%-M!#'/!.-8&&(!E+&,1.!%'!#.!
 
7&,'E!#.!A%'/*+E#+$*'F!!@*$<**'!HI!#'/!XI!5%.%$&+.!2#7!1#+$%-%1#$*F!
 
!
 
A"#&*+0(?$@*$<**'!9%9$**'!2%',$*.!#'/!#!8#(9!8&,+M!/*1*'/%'E!&'!$8*!',26*+!&9!$&1%-.!
 
-&5*+*/F$
 
!
 
%&*)#+&14?$0*$!&9!*'*+E7!-#+/.M!&'*!-#+/!1*+!1#+$%-%1#'$$
 
!
 
-"$*Q!38*+*!#+*!H[!(#2%'#$*/!>'*+E7!=#+/.!%'!$8*!3&&(4%$F!)'!#//%$%&'#(!H[!-#+/.!$8#$!
 
7&,!-#'!1+%'$!#+*!9&,'/!%'!$8*!K#.$*+.!9&(/*+!&'!$8*!K#',#(!u!e*.&,+-*.!=L!&+!&'(%'*!
 
8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5D/&<'(&#/\5%*<F-92nL&-t^LvZYZ!
 
^9!7&,!8#5*!9*<*+!$8#'!H[!O&+!XIP!1#+$%-%1#'$.M!6*!.,+*!$8#$!$8*!.,6.*$!7&,!-8&&.*!
 
-&'.%.$.!&9!-&21(*$*!*'*+E7!-8#%'.M!%/*#((7!<%$8!#!5#+%*$7!&9!$71*.!&9!-8#%'.!s!6&$8!
 
$*-8'&(&E7!#'/!(%9*F!_*!+*-&22*'/!$8#$!7&,!.&+$!$8*!-#+/.!7&,+.*(9!#8*#/!&9!$%2*!$&!
 
6*-&2*!9#2%(%#+!<%$8!<8%-8!-8#%'.!2%E8$!6*!9&+2*/F!>#-8!-8#%'!8#.!.*5*+#(!&1$%&'.M!
 
<%$8!'&!.%'E(*!b+%E8$!#'.<*+cF!a*+*!#+*!.&2*!*N#21(*.!&9!.*$.!&9!-#+/.!9&+!/%99*+*'$!
 
.%U*/!E+&,1.S!
 
!
 
•	 HI!1#+$%-%1#'$.!s!0,'M!=&+'M!)'-%*'$!:(#'$.M!0&(#+!:&<*+!:(#'$M!=&<M!@,+E*+M! 

a,2#'M!=&#(M!38*+2#(!:&<*+!:(#'$M!B%E8$!@,(6! 
•	 H[!1#+$%-%1#'$.!s!)((!&9!$8*!-#+/.!9&+!HI!1#+$%-%1#'$.M!1(,.S!=*+*#(M!=8**.*M!
 

:*$+&(*,2M!),$&2&6%(*M!e*9+%E*+#$&+!
 
•	 RI!1#+$%-%1#'$.!s!)((!$8*!-#+/.!9&+!H[!1#+$%-%1#'$.M!1(,.S!`#A!3+**M!0i,%++*(M!a#<AM! 

=&21,$*+M!B%E8$!@,(6!O=WBP!O"&$*S!2&+*!$8#'!H[!1#+$%-%1#'$.!<%((!+*i,%+*!$8#$!7&,! 
1+%'$!$8*!#//%$%&'#(!-#+/.!9&,'/!%'!$8*!2#',#(FP! 

•	 R[!1#+$%-%1#'$.!s!)((!$8*!-#+/.!9&+!RI!1#+$%-%1#'$.M!1(,.S!_%'/M!_%'/2%((M!0&7M! 
3&9,M!a,2#'!Od*E*$#+%#'P! 

•	 XI!1#+$%-%1#'$.!s!38%.!<%((!+*i,%+*!#((!&9!$8*!-#+/.F!38%.!<%((!%'-(,/*!#((!$8*!-#+/.! 
9&+!R[!1#+$%-%1#'$.M!1(,.S!!:87$&1(#'A$&'M!4+%((M!a,216#-A!_8#(*M!)11(*!3+**M! 
B%E8$!@,(6!OB>L!(#21P! 

+,2#&59$2=2$N&2#&)5#*;&"%&$,*&L%*08N&P(".#&9C0029C(C3&8C2;*&& 
:0"3&$,*&-5$2"%5(&L%*08N&L;C95$2"%&T*=*("<3*%$&U0"V*9$&G-LLTKQ& 

,$$<QWW...>%**;>"08W%**;<;:WL%*08NXYZP(".#><;:& 
! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

mailto:21,$*+M!B%E8$!@,(6!O=WBP!O"&$*S!2&+*!$8#'!H[!1#+$%-%1#'$.!<%((!+*i,%+*!$8#$!7
mailto:HI!1#+$%-%1#'$.!s!0,'M!=&+'M!)'-%*'$!:(#'$.M!0&(#+!:&<*+!:(#'$M!=&<M!@,+E*+M
mailto:A"#&*+0(?$@*$<**'!9%9$**'!2%',$*.!#'/!#!8#(9!8&,+M!/*1*'/%'E!&'!$8*!',26*+!&9!$&1
mailto:7&,'E!#.!A%'/*+E#+$*'F!!@*$<**'!HI!#'/!XI!5%.%$&+.!2#7!1#+$%-%1#$*F
http://nightsky.jpl.nasa.gov/download-view.cfm?Doc_ID=494
http://www.need.org/needpdf/Energy%20Flows.pdf


 
! 
Activity Script
! $ 
G)&D)#H4$I01)!!!!!!!!!!!!!!!!!! ! ! !!!!!!!!!!!!!!!!!!!!!,$'-./.0$%-12!3*+&!45%-./.0$-&(6! 
! 
/0$4&7?$ 
_8&T.!E&$!#!(&$!&9!*'*+E7!$&/#7n!_8&T.!9**(%'E!(&<!*'*+E7n!3&/#7!<*!#+*!E&%'E!$&!$#(A!#6&,$!
 
*'*+E7F!>'*+E7!%.!1#+$!&9!*5*+7$8%'E!<*!/&F!_8#$!8#5*!7&,!/&'*!$&/#7!$8#$!,.*/!*'*+E7n!
 
!
 

4,50*&59$2=2$2*#&$,5$&$""1&*%*08NE&#C9,&5#&& 
8*$$2%8&"C$&":&)*;E&)0C#,2%8&$**$,E&.5(12%8E&$C0%2%8&"%&(28,$E&,*5$2%8&.5$*0E&;02=2%8&950>& 

& 
)'/!<8*+*!/%/!$8*!*'*+E7!$&!/&!$8&.*!$8%'E.!-&2*!9+&2n!! 
! 

4,50*&5&=502*$N&":&:C*(&#"C09*#E&#C9,&5#&$,*&:"";&.*&*5$E&$,*&85#"(2%*&2%&"C0&950#E&*$9>& 
!
 
B*$T.!9%'/!&,$F!>'*+E7!%.!.$&+*/!%'!2#'7!/%99*+*'$!9&+2.F!>'*+E7!-#''&$!6*!-+*#$*/!&+!
 
/*.$+&7*/F!^$!%.!$+#'.9*++*/!&+!$+#'.9&+2*/!9+&2!&'*!9&+2!$&!#'&$8*+F!_*!#+*!E&%'E!$&!1(#7!#!
 
E#2*!$8#$!*N1(&+*.!8&<!*'*+E7!%.!$+#'.9*++*/!%'!&+/*+!$&!1+&5%/*!*'*+E7!9&+!$8&.*!$8%'E.!<*!
 
/&!%'!&,+!*5*+7/#7!(%5*.!O2*'$%&'!.&2*!&9!$8*!#-$%5%$%*.!$8#$!-#2*!,1PF!^'!$8%.!E#2*M!7&,!<%((!
 
*#-8!+*1+*.*'$!.&2*$8%'E!$8#$!,.*.M!$+#'.9*+.M!#'/D&+!.$&+*.!*'*+E7F!
 
!
 
/0$D0?$ 
a#'/!$8*!ba,2#'c!-#+/!$&!&'*!&9!$8*!1#+$%-%1#'$.F!^9!1&..%6(*M!'&$*!$8#$!1*+.&'T.!'#2*F! 
! 
/0$4&7?$ 
W&+!*N#21(*M!y")K>z!<%((!6*!#!8,2#'!6*%'E!s!$8#$!.8&,(/!6*!*#.7F!l&,+!$#.A!%.!$&!+*#/!$8*!
 
6#-A!&9!7&,+!-#+/!$&!9%'/!&,$!<8*+*!7&,!E*$!7&,+!*'*+E7M!#'/!$8*'!1,$!7&,+!8#'/!&'!$8*!6#-A!
 
&9!$8*!1*+.&'!<8&!+*1+*.*'$.!$8#$!.&,+-*!&9!*'*+E7F!l&,+!*'*+E7!.&,+-*!%.!<+%$$*'!%'!6&(/!
 
(*$$*+.!&'!$8*!6#-A!&9!7&,+!-#+/F!y")K>zM!1(*#.*!+*#/!$8*!6#-A!&9!7&,+!-#+/!#(&,/!#'/!$*((!,.S!
 
<8*+*!/&*.!7&,+!*'*+E7!-&2*!9+&2n!!
 
!
 

J*5;#&)591&":&950;Q&[6&8*$&3N&*%*08N&:0"3&$,*&:"";&6&*5$>&7N&:"";&95%&)*&)"$,&<(5%$A&5%;& 
5%235(A)5#*;>\& 

0&M!7&,!<&,(/!6*!(&&A%'E!9&+!.&2*&'*!<%$8!#!-#+/!
 
$8#$!8#.!.&2*$8%'E!7&,!-#'!*#$!$&!E%5*!7&,!*'*+E7F!
 
l&,!<&,(/!$8*'!1,$!7&,+!8#'/!&'!$8#$!1*+.&'T.!
 
6#-AF!38*'!7&,!2%E8$!8#5*!$&!<#(A!#+&,'/!<%$8!$8#$!
 
1*+.&'!$&!9%'/!8%.!&+!8*+!.&,+-*!&9!*'*+E7F!l&,!2%E8$!
 
#(.&!*'/!,1!(%'A%'E!<%$8!2&+*!$8#'!&'*!1*+.&'F!
 
!
 
/0$D0?$ 
:#..!&,$!#!-#+/!$&!*#-8!1#+$%-%1#'$F! 
! 
!
 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 



/0$4&7?$ 
>5*+7&'*!8#5*!7&,+!-#+/.n!)'7!i,*.$%&'.n!`A#7M!(*$T.!.**!8&<!i,%-A(7!<*!-#'!8#5*!*5*+7&'*!
 
(%'A!,1!$&!$8*%+!*'*+E7!.&,+-*.F!@*!.,+*!$&!8&(/!7&,+!-#+/.!,1!8%E8!.&!*5*+7&'*!-#'!.**!$8*2F!
 
e*#/7M!.*$M!E&f!
 
!
 
@""1&50"C%;&:"0&*%*08N&#"C09*#&5%;&:"03&9,52%#&)N&<(592%8&,5%;#&"%&$,*&)591&":&$,*&<*0#"%& 

0*<0*#*%$2%8&$,*&*%*08N&#"C09*>& 
! 
/0$D0?$ 
).!1#+$%-%1#'$.!(&&A!9&+!$8*%+!*'*+E7!.&,+-*.M!2#A*!.,+*!$8#$!$8*7!#+*!8&(/%'E!$8*%+!-#+/.!
 
8%E8!*'&,E8!9&+!*5*+7&'*!$&!.**!$8*2M!#'/!#..%.$!#'7!1#+$%-%1#'$.!<8&!.**2!(&.$F!l&,!2#7!
 
#(.&!<#'$!$&!8*(1!2#A*!.,+*!$8#$!$8*+*!%.!#!.&2*<8#$!*5*'!/%.$+%6,$%&'F!W&+!*N#21(*M!%9!#((!&9!
 
$8*!*(*-$+%-!/*5%-*.!O+*9+%E*+#$&+M!(%E8$!6,(6M!-&21,$*+P!#+*!(%'A%'E!$&!#!1#+$%-,(#+!1&<*+!1(#'$!
 
O.&(#+M!<%'/M!$8*+2#(PM!7&,!2%E8$!<#'$!$&!.,EE*.$!$8#$!.&2*!&9!$8*2!E&!$&!#!/%99*+*'$!*'*+E7!
 
.&,+-*!9&+!5#+%*$7F!
 
!
 
/0$4&7?$ 
C&&/M!$8#$!<#.!9#.$F!0$#7!.$#'/%'E!%'!1(#-*M!6,$!E&!#8*#/!#'/!
 
/+&1!7&,+!#+2.F!"&<!(*$T.!.**!<8#$!<*!8#5*F!^!#2!9%+.$!E&%'E!
 
$&!+*#++#'E*!7&,!.(%E8$(7F!
 
!
 
/0$D0?$ 
38*!-8#%'.!<%((!(%A*(7!6*!#++#'E*/!%'!#!8#(9!-%+-(*!9#'!.8#1*F!
 
e*#++#'E*!$8*!-8#%'.!%'$&!#!-&21(*$*!-%+-(*!#+&,'/!$8*!0,'M!
 
#.!%'!$8*!1%-$,+*!8*+*F&!
 
!
 
/0$4&7?$ 
B&&A!#+&,'/!#$!<8#$!<*!8#5*!8*+*F!_8#$!/&!7&,!'&$%-*n! 
! 

D*&:"03*;&9,52%#>&+,*&4C%&2#&$,*&9*%$*0>& 
& 
e%E8$M!$8*!0,'!%.!%'!$8*!-*'$*+M!#'/!*#-8!&9!$8*.*!*'*+E7!-8#%'.!$+#-*.!6#-A!$&!$8*!0,'F!!
 
!
 
B*$T.!$#A*!#!-(&.*+!(&&AF!^!#2!E&%'E!$&!#.A!*#-8!&9!7&,!$&!+*#/!$8*!6#-A!&9!7&,+!-#+/!#'/!$8*'!
 
1(#-*!%$!&'!$8*!9(&&+DE+&,'/!#$!7&,+!9**$F!38*+*!%.!#'!#++&<!
 
&'!*#-8!&9!7&,+!-#+/.F!_8*'!7&,!1(#-*!7&,+!-#+/!&'!$8*!
 
E+&,'/M!2#A*!.,+*!$8#$!#++&<!%.!1&%'$%'E!$&!7&,+!*'*+E7!
 
.&,+-*M!$8#$!%.!%'!$8*!/%+*-$%&'!&9!$8*!1*+.&'!<8&.*!6#-A!7&,+!
 
8#'/!<#.!&'F!38*'!.$*1!&,$!$&!$8*!*/E*!&9!&,+!-%+-(*F!
 
!
 
/0$D0?$ 
).A!*#-8!1*+.&'!$&!+*#/!8%.D8*+!-#+/!#'/!9&((&<!$8*! 
%'.$+,-$%&'.!7&,!;,.$!E#5*F!0$#+$!<%$8!$8*!0,'!%'!$8*!-*'$*+M! 
#'/!$8*'!<&+A!7&,+!<#7!&,$!#(&'E!*#-8!-8#%'F! 
! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

mailto:A!,1!$&!$8*%+!*'*+E7!.&,+-*.F!@*!.,+*!$&!8&(/!7&,+!-#+/.!,1!8%E8!.&!*5*+7&'*!-#'!.**!$8*2F


 

 

 

 

 

 

38*!*'*+E7!-8#%'.!2%E8$!(&&A!.&2*$8%'E!! 
(%A*!$8%.!1%-$,+*! ! 

! 
-A

! 
!*5*+7/#7!(%5*.!-&2*.!9+&2!$8*!0,'F! 

J*5;&950;#E&<(59*&$,*3&"%&$,*&80"C%;E&#$*<&$"&*;8*&":&9209(*>&
 
$ 
/0$4&7?$ 
"&<!<*!-#'!.**!#((!&9!&,+!*'*+E7!-8#%'.F!_8#$!/&!7&,!'&$%-*n! 
! 

4,50*&")#*0=5$2"%#>& 
& 
& 

@044+>1)$D+4,"44+0($30+(*4?! 
•	 l&,!'&$%-*/!$8#$!#((!&9!$8*!*'*+E7!-8#%'.!$+#-*!6#

$&!$8*!0,'!%'!$8*!-*'$*+F!_8#$!/&*.!$8%.!2*#'n! 
O_#%$!9&+!.&2*!#'.<*+.FP!38*!5#.$!2#;&+%$7!&9!$8*
*'*+E7!<*!,.*!9&+!#((!&9!$8&.*!$8%'E.!<*!/&!%'!&,+

•	 38*.*!-8#%'.!8#5*!/%99*+*'$!(*'E$8.F!B*$T.!(&&A!#$!$8*!9%+.$!.$*1!%'!*#-8!-8#%'M!.&!$8*! 
9%+.$!-#+/!'*N$!$&!$8*!0,'!%'!*#-8!-8#%'F!_8#$!/&!7&,!'&$%-*!#6&,$!$8&.*!9%+.$!.$*1.n! 
O_#%$!9&+!.&2*!#'.<*+.FP!38*!9%+.$!.$*1!9+&2!$8*!0,'!9&+!2&.$!&9!$8*!-8#%'.!%.!E+**'! 
1(#'$.!O$8*!&$8*+!%.!#!.&(#+!1&<*+!1(#'$PF!:(#'$.!-&'5*+$!*'*+E7!/%+*-$(7!9+&2!$8*!0,'! 
$&!*'*+E7!.$&+*/!%'!$8*%+!-*((.F!:(#'$.!#+*!'*-*..#+7!9&+!$8*!+*.$!&9!(%9*!$&!#--*..!$8*! 
0,'T.!*'*+E7F! 

•	 L%/!7&,!'&$%-*!$8#$!.&2*!-8#%'.!#+*!.8&+$*+!$8#'!&$8*+.n!38%.!%.!#!.%21(%9%*/!2&/*(M! 
6,$!$8*.*!.8&+$*+!-8#%'.!$*'/!$&!6*!2&+*!*99%-%*'$!,.*.!&9!*'*+E7F!0&(#+!1&<*+! 
-&'5*+$.!*'*+E7!9+&2!$8*!0,'!$&!,.*#6(*!*'*+E7!<%$8&,$!#'7!*N$+#!.$*1.!%'!6*$<**'M! 
#'/!#!5*E*$#+%#'!/%*$!1+&5%/*.!*'*+E7!-&'5*+$*/!/%+*-$(7!9+&2!$8*!0,'!67!1(#'$.! 
<%$8&,$!$8*!*N$+#!.$*1.!&9!&$8*+!#'%2#(.!%'!6*$<**'F! 

•	 _8#$!*(.*!/&!<*!A'&<!#6&,$!$8*.*!*'*+E7!.&,+-*.!#'/!$8*%+!%21#-$!&'!$8*! 
*'5%+&'2*'$n!0&2*!.&,+-*.!&9!*'*+E7!#+*!+*'*<#6(*!O.&(#+M!<%'/PM!2*#'%'E!$8#$!<*! 
<&'T$!*5*+!,.*!$8*2!#((!,1F!`$8*+.!#+*!'&'\+*'*<#6(*!O1*$+&(*,2M!-&#(PM!2*#'%'E! 
$8#$!<*!8#5*!(%2%$*/!.,11(%*.!#'/!&'-*!$8*7!#+*!/*1(*$*/M!<*!-#'!'&!(&'E*+!,.*!$8*2! 
#.!.&,+-*.!&9!*'*+E7F!0&2*!.&,+-*.!&9!*'*+E7!8#5*!'*E#$%5*!%21#-$.!O1&((,$%&'PF! 

•	 )+*!$8*+*!.&,+-*.!&9!*'*+E7!$8#$!/&!'&$!$+#-*!6#-A!$&!$8*!0,'n!",-(*#+!1(#'$.! 
E*'*+#$*!1&<*+!$8+&,E8!',-(*#+!9%..%&'F!"&'\+*-8#+E*#6(*!6#$$*+%*.!E*'*+#$*! 
*(*-$+%-%$7!$8+&,E8!#!-8*2%-#(!+*#-$%&'F!@,$!$8*!5#.$!2#;&+%$7!&9!*'*+E7!.&,+-*.!#'/! 
(%9*!9&+2.!$+#-*!6#-A!$&!$8*!0,'!#.!$8*!,($%2#$*!*'*+E7!.&,+-*F!_*!-&,(/!*5*'!#+E,*! 
$8#$!<*!<&,(/!'&$!8#5*!$8*!*'*+E7!$&!6,%(/!',-(*#+!1&<*+!1(#'$.!&+!6#$$*+%*.!%9!<*! 
/%/!'&$!8#5*!$8*!0,'F!! 

o	 )'&$8*+!*N#21(*!$8#$!2%E8$!-&2*!,1!8*+*!%.!$8*!$,6*<&+2!$8#$!(%5*.!#$!$8*! 
6&$$&2!&9!$8*!&-*#'!<8*+*!.,'(%E8$!/&*.!'&$!+*#-8M!6,$!<8%(*!%$!%.!#!5*+7! 
%'$*+*.$%'E!(%9*!9&+2M!*5*'!$8%.!-+*#$,+*!%.!'&$!$&$#((7!%'/*1*'/*'$!&9!$8*!0,'F! 
^$!/&*.!'&$!,.*!.,'(%E8$!#.!#!/%+*-$!.&,+-*!&9!*'*+E7M!%'.$*#/!,.%'E!#!1+&-*..! 
A'&<'!#.!-8*2&.7'$8*.%.!$&!-&'5*+$!&N7E*'M!87/+&E*'!.,(9%/*M!-#+6&'! 
/%&N%/*M!#'/!&$8*+!#5#%(#6(*!2&(*-,(*.!%'$&!&+E#'%-!2&(*-,(*.!$&!1+&5%/*! 
',$+%$%&'F!@,$!$8*!0,'!%.!.$%((!'*-*..#+7!9&+!$8*!$,6*<&+2!$&!9**/M!.%'-*!%$! 
+*(%*.!&'!9+**!&N7E*'!%'!$8*!<#$*+M!<8%-8!<#.!+*(*#.*/!$8+&,E8!$8*! 
18&$&.7'$8*.%.!&9!&+E#'%.2.!-(&.*+!$&!$8*!.,+9#-*!&9!$8*!<#$*+F! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 
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! 

01#-*!_*#$8*+!:&<*+:&%'$! 
! 
What!s this Activity About? 
! 
!><),*+5)4?$$$ 

HP ^((,.$+#$*.!.&2*!&9!$8*!*99*-$.!$8#$!.&(#+!.$&+2.!8#5*!
 
&'!&,+!$*-8'&(&E%*.F!!
 

RP >N1(&+*.!8&<!2#E'*$%-!9%*(/.!-#,.*!$8*.*!.&(#+!
 
.$&+2.F!
 

XP >N1(#%'!8&<!<*!.**!$8*!*99*-$.!&9!2#E'*$%.2!&'!$8*!
 
0,'F!!
 

ZP 08&<!8&<!5%*<%'E!$8*!0,'!%'!/%99*+*'$!<#5*(*'E$8.!.8&<.!/%99*+*'$!18*'&2*'#F! 
! 
@#)4)(*)#4S!)!2%'%2,2!&9!&'*!1*+.&'F!!3<&!&+!2&+*!1+*.*'$*+.!#+*!*'-&,+#E*/!%9!,.%'E! 
/*2&'.$+#$%&'.!&+!#-$%5%$%*.!#(&'E!<%$8!$8*!1+*.*'$#$%&'F! 
! 
B+4+*0#4?!38%.!1+*.*'$#$%&'!%.!#11+&1+%#$*!9&+!9#2%(%*.!<%$8!&(/*+!-8%(/+*'M!$8*!E*'*+#(! 
1,6(%-M!#'/!.-8&&(!E+&,1.!%'!9%9$8!E+#/*!#'/!,1F!!)'7!',26*+!&9!5%.%$&+.!2#7!1#+$%-%1#$*F! 
! 
A"#&*+0(?$@*$<**'!H[!#'/!Z[!2%',$*.M!/*1*'/%'E!&'!$8*!',26*+!&9!.(%/*.!-&5*+*/F$ 
$ 
Materials: 

C.&*$=&*)#+&14$8#0=$*.)$/0012+*$D0$E$())DF! 
HP :&<*+:&%'$!/&-,2*'$!01#-*_*#$8*+F11$!O%'-(,/*.!.-+%1$!%'!$8*!'&$*.P! 
RP @*!.,+*!$&!8#5*!$8*!2&5%*.!/&<'(&#/*/!&'$&!7&,+!-&21,$*+!#'/!(%'A*/!<%$8%'! 

$8*!1+*.*'$#$%&'F!O.**!(%'A!6*(&<P! 
XP O`1$%&'#(P!:&<*+:&%'$!0-+%1$! 
ZP O`1$%&'#(P!)-$%5%$%*.!#'/!/*2&'.$+#$%&'.!$&!,.*!/,+%'E!$8*!1+*.*'$#$%&'F!! 

! 0**!.-+%1$!9&+!2&+*!%'9&+2#$%&'F!! 

C.&*$="4*$E$4"3317F$ 
HP =&21,$*+!
 
RP OW&+!(#+E*!E+&,1.P!:+&;*-$&+!
 
XP OW&+!(#+E*!E+&,1.P!0-+**'!
 

! 
! 
! 
! 
! 
! 
! 
! 
! 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

mailto:A"#&*+0(?$@*$<**'!H[!#'/!Z[!2%',$*.M!/*1*'/%'E!&'!$8*!',26*+!&9!.(%/*.!-&5*+*/F


 

!
 
!
 
!
 
!
 

Activity Script
!
 
38*!.-+%1$!9&+!$8*!:&<*+:&%'$!-#'!6*!9&,'/!&'!$8*!K#',#(!u!e*.&,+-*.!=L!%'!$8*!:&<*+:&%'$!
 
9&(/*+F!38*!.(%/*.!#(.&!8#5*!1+*.*'$*+T.!'&$*.!$8#$!2%++&+!$8*!<+%$$*'!.-+%1$F!38*!:&<*+:&%'$!%.!
 
.$+,-$,+*/!%'!#!<#7!.&!$8#$!7&,!-#'!E%5*!#!.%'E(*!H[\Z[!2%',$*!1+*.*'$#$%&'F!W**(!9+**!$&!-8#'E*!
 
1+*.*'$#$%&'!%'!#'7!<#7!$8#$!9%$.!7&,+!#,/%*'-*!#'/!$8*!$%2*!7&,!8#5*F!l&,!2#7!<#'$!$&!%'-(,/*!
 
.&2*!&9!$8*!)//%$%&'#(!0(%/*.!9&+!2&+*!#/5#'-*/!#,/%*'-*.M!&+!(*#5*!&,$!.&2*!&9!$8*!&+%E%'#(!.(%/*.!
 
9&+!#!i,%-A!%'$+&/,-$%&'!$&!.&(#+!2#E'*$%.2F!
 
!
 
l&,!2#7!<#'$!$&!%'-(,/*!.&2*!&9!$8*!/*2&'.$+#$%&'.M!.,-8!#.!$8*!b0,'!%'!#!L%99*+*'$!B%E8$c!6#''*+!
 
&+!$8*!!b_8*+*!L&*.!$8*!>'*+E7!=&2*!W+&2nc!-#+/.!$&!%'5&(5*!7&,+!#,/%*'-*!/,+%'E!$8*!
 
1+*.*'$#$%&'F!0**!$8*!.-+%1$!9&+!2&+*!%'9&+2#$%&'F!38*!:&<*+:&%'$!-#'!#(.&!6*!#!E+*#$!%'$+&/,-$%&'!
 
$&!#'!#-$%5%$7F!!
 
!
 
E=30#*&(*$(0*)?!L&<'(&#/!$8*!9%5*!2&5%*.!$8#$!#+*!,.*/!%'!$8*!:&<*+:&%'$M!#'/!6*!.,+*!$8#$!7&,+!
 
-&21,$*+!-#'!1(#7!$8*!9%(*.!6*9&+*!7&,+!1+*.*'$#$%&'F!l&,!-#'!9%'/!$8*.*!&'!$8*!K*/%#!u!+*.&,+-*.!
 
=L!#.!<*((!#.!&'(%'*!8*+*S!
 
8$$1SDD'%E8$.A7F;1(F'#.#FE&5D/&<'(&#/\5%*<F-92nL&-t^LvZYR!
 
!
 
!
 

Q!RIHR!).$+&'&2%-#(!0&-%*$7!&9!$8*!:#-%9%-!<<<F#.$+&.&-%*$7F&+E! 
=&1%*.!9&+!*/,-#$%&'#(!1,+1&.*.!#+*!*'-&,+#E*/F! 

)//%$%&'#(!#.$+&'&27!#-$%5%$%*.!-#'!6*!9&,'/!8*+*S!8$$1SDD'%E8$.A7F;1(F'#.#FE&5! 

! 

http:9&+!#!i,%-A!%'$+&/,-$%&'!$&!.&(#+!2#E'*$%.2F
http://nightsky.jpl.nasa.gov/download-view.cfm?Doc_ID=492
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