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“You can’t drill a hole in a star.”

Astro-Inquiry
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The Five Fundamental Lessons of Astronomy
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Appendix A: Teaching Notes on Rainy Night Astronomy
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Step 6.Stay Warm
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Part 4. Binocular Objects of Interest
F 0o "$$ "0

8" IP
A 4 $ D ! E
$" " " !

I - 1$ 7 $ %
1 $ ! " " ,
$ 11 $ " !

BINOCULAR OBJECTS
7 % A ; 4
Andromeda

M31 - The Great Galaxy in Andromeda
. - Es ",
[ !

R Andromedae

1 * 1 n

NGC 752 and The Golf Club

58 & ! G 8 " [
" $ . " (& " F ) ! %G7 (&
(1 P $ L %77 (& !
Aquarius
M2
o & 1 " " " <¢ ! $$
) ! " b,
$ 3
Aquila
R Aquilae
. ! Ne& 8 =L
NGC 6709
$ $ "L ! [
$$ 1 <) 1
NGC 6738
., 8 %G7 (*5 4

Created by Neevia docuPrinter trial version



Auriga

g1 $$ R™ R 3<( "L re

. b RSR $ ")
"L !

The Minnow
" [ F $1 J 1" &
> " " |

Cancer
Saturn!!

M44 - Praesepe or The Beehive Cluster
5 "

I $ " R " )**
C 1 -, 4  $¢$ Yu oot
"G $ 8 "l $ > <
" 525 1
M 67
’ ! $ & $ U 1 7
$ 181
R Cancri
! s J 1" [ )

Canes Venatici

M3

! O T <8 ! !

$ $& ¢
M 51 - The Whirlpool Galaxy
, "1 $$ "= ! ! 11
$$ 1 I

Canis Major

M41

"ts = o . 8 S

" s - <487 "R " S

Created by Neevia docuPrinter trial version



NGC 2362
, $ " " "ol " L)

The Boomerang

L#

F "y 1 6 7 3- ( L
1, ! 5 17 3-
Collinder 140
LT T $ 1 < ! *
$ "7 > 1 E @"$
Capricorn
Alpha Capricorni
, " $ .o 1
g -
M30
R Le 1 I 1
Cassiopeia
Owl Cluster - NGC 457
. LI $ $ $ 5 $
R
M52
s $ " ! # 1 " [ * (#
M103 and NGC 663
T G T 6 7 $ $% $"
%G7 <t ! "W $ " 5 " "

V%G7 ) *%NG7 (*%G7 & %G7 &L( > " !

Centaurus
Alpha Centauri
, L< 1 " 15 $
$ " =
Omega Centauri - NGC 5139
" ¢ " e c
13 $ %) 5 )¢ ! #
$ 1<
Cepheus
Delta Cephei
5 4 $ 3 7% ! <&
LL $ &L

Created by Neevia docuPrinter trial version



Mu Cephei
. G ! < &) I
$$ 1 Yikg !

Coma Berenices

Mel 111 o3 E, 7 8 ", 7 8 !
oo oo " g5 $

M53

, LI " "< " to Alpha Comae Berenices.

3)<t " "o ! "= P

Corona Borealis

$ ' § ]
D7 E (1& " )&
Cygnus
North American Nebula - NGC 7000
5 T 1 3 ! LA " " 6 ¢ <
1 g H ¢ " " $2
" Y !
M29
»  ( ! $ ! $ G !
Ho*x 1
M39
, $ "g " " $ HH HH !
$ " 5 ! # $$ " <487
L P N
Delphinus
1 1 $¢ !
7 "$ I
Gemini
M35
, 1 g ! $ # ! $
$ S = 1
Hercules

Hercules Cluster - M 13
A

Created by Neevia docuPrinter trial version



"1 " P & *# <t ! ) !

M92
1 1 > # 3)<
& 1" Y !
Hydra
M48
1 g "l " ' $ 1&g !
$ " 3L= . " "= (!
M83
= 1 ¢ ! 11 $
$ 11 ) !
Leo
M65 and M66
, $ 11 Theta Leonis are " "ol $
Co& ! $ )=t !
M95 and M96
, $ 11 S S | o1 3
! 11 * ¢ !
G7 * <
4 ! 11 %G7 * < " ) 1&
Lepus
M79
= 1 1 1 ¢ $ t
5 "Lt !
Libra
Jupiter!!
Lyra
Epsilon Lyrae
, "1 % R™ " " R 1$ & 1" 8
" $ " < $ $
): 1
M56
, [ " 3)< , P " = ¢
L# ! "

Created by Neevia docuPrinter trial version



Monoceros

M50
T roor o s
! $ . !
NGC 2244 and NGC 2237
, ! 5 01 8 1" !
, 1o%77 W ot ot s 3
" H 1%G7  LL " % " $%G7 <( 8
1 $ 1 " o
Ophiuchus
M9, M10, M12, M14, M19, and M62
, vt 11 %
+ = $
IC 4665
. P $ 8 5% 5 !
Ho$ !
Orion

The Great Nebula - M42

4 " 3L ")
< 1
M43
, $ " 5 9% " ¢ 3L $ 1
1 5 )& !
Pegasus
M15
5 T )t ! !
$ ¢ $ $ ) ¢ " )<
! 3 $ 3 :
Perseus
M34
, vig 1ot 1
$ "= ") !
Double cluster - NGC 869 and 884
, 1 $ $ " # ! "
$ NG 8
" > "$ |
Puppis

Created by Neevia docuPrinter trial version



M93
s
Xi Puppis

h<g 1" $H " $$ " "ol
&< 1" $ "

M46 and M47

$ ") 1§ $ !
" 31( 1ot oLL G " 1
Collinder 135
, " ! « v t4 4"$$
Sagittarius
! 3
!
$ % ! ' D, $ E ! $ 3 3
! $1 $" $
M22
G ! 11 I 1 1
&) # $ ! 1 5 % ! #
! & & !
M23
9" ! 3<$ ) H 3
11 $ 1 3 < # !

Lagoon Nebula - M8
5 1

! $ ! "3 -
P " g !
Trifid Nebula - M20
" yu 1 Fro% " "
! g ' $ $ ! 3 )
U ! 3¢ "M "
Omega Nebula - M17
¢ > 7 # " ", !
") ! L ! I G
Scorpius
Antares
> $ ¢ ! " *4
"1 e ! ! $ I

Created by Neevia docuPrinter trial version



8 " Pt "HH $ $
H " ! RN¢ ! ")t
o)y 1
M6 - Butterfly Cluster
. 1 "g § !
M7
s 1e 1 $ g <X ! $$ 3(
= 1
NGC 6231
1 $ " ! 3 : $
$ $ 1 v 7 %G7 < #
%G7 L t%G7 =)iuG7 <*<t "> )y > )=l > $$ 1P
M80
. g )" $
Scutum
Wild Duck Cluster - M11
. ! " $ 1 $ !
$$ 1 &g ! $ # "
$ "%
Serpens
M5
5 1 # 11
&
Eagle Nebula - M16
. " ") el $
"oy !
Taurus
The Pleiades - M45
The Seven Sisterst " " 5 ! "
1 4 7 ! & §
4 ") " H "
The Hyades
F 4 # $ o " ") !
$ " F
708 "1, ! ! "ot
Aldebaran
. 11 ! vt 5 =1 "

Created by Neevia docuPrinter trial version



Crab Nebula - M1
1= " ]
<1

Triangulum

The Pinwheel Galaxy - M33
(| ! 1 F G "$, !
! " "

NGC 604
#"HH $ % 3 << " 1 "
" 3<<t%nG7 L "< ! 3L ¢

Ursa Major

Dubhe
1 )= 1 Cc 1 1y 1

Mizar and Alcor — “Horse and Rider”
"% " $$ T $ )
$ 3H " $ L

M81 and M 82
. $ 1 1% "t ! !

Ursa Minor
Polaris
4 " $ $
' 4 R4 ] 1
Virgo
The Realm of the Galaxies
L% 3=i3=¢  3=( - ]
"ol 7 8 <11 @ !
7" ¢ ! " ! 4
1
Vulpecula
Dumbbell Nebula - M27
, $ " g $ 8 1I(
£ A " Ut

! ", I 1%

Created by Neevia docuPrinter trial version



Coat Hanger - Brocchi’s cluster - C 399
" 1

ro"g , & ( !- " #
! " , ! 3

Created by Neevia docuPrinter trial version



Part 5. Lesson lIdeas and Activities

5.1 Introduction
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5.2 Rainy Night Astronomy

General Ideas For A Rainy Night Indoor Session

The following is a dialog (with questions to students) that I’ve done a few times. The
objective is to point out and hopefully undermine the distinctions between ““scientist™,
“explorer” and ““person”. My ulterior motive is to encourage students to think of
themselves as scientists and explorers. There are some other key ideas as well,
summarized at the end of this section.
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There are lots of ways to continue, including the following. The second point in this flow
of ideas is to emphasize that curiosity is a useful tool.
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Constellation Stories
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Constellation Stories 2: Mythological Play

$ [} $ ") '8
4 %
3 7 7
6 . ! 2
'3 16 4 75%
'@ ! L I T I
"7 v 75%
G 1o ¢ v " 3
"4 75%
7% ¢ 75%
7% " N 6 75%
: ! ! $ 75%
40 v 75%
75% , 1 <18 5 $
. 1 .
2
% ¢ 1 7
F 1 DN E
1o ! D:
woeE B "+ E
D> FAPPPE
4 1o ;
$4 XY " $ 7"
! $
2F 18 1
G $ ? [
1 $ 1
% 2
5 "$ G [ "¢ ! 9
!
8 1 Ho u$
“p
% ro " $ 8 TN
o oaog "$ "
N "
Py ! 2 4
/8  POXY /5 1oXxy  (
1o # 3 $7 $ ! 3
"% 3

Created by Neevia docuPrinter trial version



/- "Xy o . 17¢ " IN 6 0XY

"0 XY "z 7 $ XY ! XY
+" XY XY XY 5 Z7 " #

/8" z" 7 "o 0XY XY , ! XY

% G C G !
"ot XY "3 " 154 "3

XY XY XY

8" G I ¢ " " #
1

XY XY XY

% " "z" 7 # $" !
3 7 " /0 =>C%G NOXY " !

" e XY 1} !
! ! " $ 4 "

/> F4PPPO XY z" XY ! XY

3 4 " ! G I XYXY ! !

% Zz" 7 ! 18GP, $7 " !
$ ! "1 # / 0 0 XY

Created by Neevia docuPrinter trial version



! Xyz" 7 "
z" " "
3 4 XY $
1 $"
$$ $ ¢
! 7
. e 3
" # "P
$ "1
% ! 13 0
4" 1
N # 0 1 t3 $ !
41" $ D> ¢t 0
# XY, P
L $
L
F 0
: Z 7 XY
17% " XY
Xy
41 " XY
! XY
4 XY
" 1> 4 " XY
! >CG
" you’re ALL going % "$
" ! 0
V% 2 $$
" [ 1 1 1 1 1 $
0 1 [ "
/3 ! 0 0 "
! $ 3
! $
N " !
# 01

Created by Neevia docuPrinter trial version

ngi [

$$
XY
XY

! St

/8



Build The Solar System
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Don’t Just Build It, BE the Entire Solar System
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5.3 Observational Astronomy

Going Outside and Looking Up
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Observing Sun Spots (Rob scammed off some web site; Rob needs to  this.)
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