
HOW THE SKY MOVES 
(RELATIVE TO US!)

Evening Classes
Week One

Presented by John Campbell



A BIT ABOUT ME AND MY 
INTERESTS IN PHYSICS,  
ASTRONOMY,  SCIENCE IN 
GENERAL. . .





G R E AT  T I M E  TO  B E  I N T E R E S T E D  I N  
A S T R O N O M Y  A N D  S PA C E  S C I E N C E  A S  L O T S  
O F  N E W  O B S E R V AT I O N S  A R E  B E I N G  M A D E  å 
J A M E S  W E B B  S PA C E  T E L E S C O P E  
S U R P A S S E S  T H E  S P I T Z E R  S P A C E  
T E L E S C O P E S  V I E W  O F  T H E  U N I V E R S E

ÅJWST Enhanced view of the Small Magellanic Cloud



M E A N W H I L E  S C I E N T I S T S  A R E  
C R A S H I N G  D A R T S  I N T O  A S T E R O I D S  
T O  " E N G I N E E R "  T H E  S O L A R  S Y S T E M



A R T I S T SD E P I C T I O N . . .



I R E L A N D TO  
L AU NC H  I T S  

F I R ST  
S AT E L L I T E

ÅA Student CubeSat with 

Åscientific payload

Åon board (gamma ray detector)



NEW KINDS 
OF ROBOTIC 
SPACECRAF
T

ÅFrom Drones on 
Mars to 
ÅProposed Drones on 
Titan
Å(Saturn'sLargest 
Moon)



E M E R G I N G  
T E C H N O L O G I E S  
C O N D E N S I N G  T H E  
U N I V E R S E  I N T O  
O U R  L I V E S

Å Augmented/Virtual Reality,

Å Alien Art Generated by AI

ÅWorld-Building and Immersive 

Experiences

Å In Museums, Theme Parks, Online 

Games Etc

Å (perhaps preparingus for Space 

Tourism 

Å as a concept)

Å All helping to make astronomy and 

Å space science less abstract and more

Å Of an experience everyone can 

partake.





W I T H  N E W  
E V E N T S  
H A P P E N I N G  
A L L  T H E  T I M E

Å Such as a visit from a 

50,000 year period

Å comet å a rare green 

object in the night sky!

Å Comet ZTF å February 

2023

Å Comet Nishimura å July-

Aug 2023

All Underdogs compared to our last visitor - comet tsuchinshan-
atlas







C U R R E N T  C O M E T S ,  L E M M O N  ( O R  L I M E ? ! )  
A N D  S W A N



W H AT  TO  E X P E C T  TO  S E E ?  -
D E P E N D S  L A R G E LY  O N  T H E  T I M E  
O F  Y E A R . . .
L OTS  O F  P L AN E TS  I N  T H E  
E V E N I N G  S K I E S  N OW  U N T I L  
M AR C H



J U P I T E R  I S  
V E R Y  V I S I B LE  
I N  T H E  
" C O S M I C  
S I G NP O S T "  
C O N S T E L LAT I O N 
TA U R U S  T HE  
B U L L  T H I S  
Y E A R
( T H I S  WE E K S  
C L A S S  A N D  
N E X T  WE E K S  
C L A S S  W I L L  
H O P E FU LLY  G E T  
Y O U  FA M I L I A R  
W I T H WH AT  
T H I S  M E A NS )



C O U R S E  

O U T L I N E

Week 1: The Sky as we 

see it

Week 2: The Planets

Week 3: The Stars

Week 4: History of 

Astronomy

Week 5: Telescopes

Week 6: Deep Sky 

Objects

Week 7: Cosmology

Week 8: Alien Worlds



T R A D I T I O N A L  
E Q U I P M E N T  
F O R  
A S T R O N O M Y

Your eyes!

Binoculars

BooksPlanisphere

Cameras (of 
all shapes 
and sizes)

Apps (sky 
walk 2, 

stellarium, 
etc



R E C O M M E N D  U S I N G  B I N O C U L A R S  
F O R  T H E I R  P O R T A B I L I T Y  A N D  E A S E  
O F  U S E  E V E N I N G  B Y  E V E N I N G  T O  
S E E  T H E  C O M E T  A N D  P L A N E T S  F O R  
E X A M P L E



U S I N G  " F L Y I N G  C A M E R A S "  F O R  A S T R O-
P H O T O G R A P H Y  A T  S T A R- B Q  2 0 2 1



W H A T  

C A N  I  

S E E ?

Å Stars & Constellations

Å The Moon and Planets (W2)

Å Galaxies & Nebulae (W6)

Å The Sun (CAREFUL!)



S PA C E  L I E S  J U ST  A B O V E  O U R  
H E A D S !



T H E  H U M A N  E Y E / M I N D  C A N ' T  H E L P  B U T  
A D D  S T R U C T U R E . . .



A L L  O V E R  T H E  W O R L D ,  A C R O S S  T I M E ,  C U L T U R E S  
H A V E  C R E A T E D  P A T T E R N S  I N  T H E  S K Y  C A L L E D  
C O N S T E L L A T I O N S



T H E  G O A L  O F  T H I S  
C L A S S  I S . . . .

ÅTo Convince You that the 
Night Sky,

ÅContaining the Stars, Planets, 
Galaxies, etc

ÅAppears to Move relative

Åto the Earth (or any other 
planet)

ÅSpinning!

ÅTo give you some information 
on how to

ÅNavigate the night sky

ÅWith your unaided eye



The night sky is like an up-
turned bowl above the
^«®ª~|~{kªí« rk^iÎ

Åa: Zenith

Åb: Meridian

Åc: Horizon



The Celestial 
Sphere



The Celestial Sphere appears to spin
because we see it from the surface
of the spinning Earth.





Stars appear fixed on the Celestial Sphere.

The Plough

Polaris

Orion

Note the

positions of ï

ÅThe Plough 

Å(Or Big Dipper)

ÅPolaris

ÅOrion



Celestial Coordinates

Declination  is 

equivalent to 

latitiude and is 
measured in 

degrees.

Right Ascension  is 

equivalent to 

longitude and is 
measured in 

hours, minutes 

and seconds.



The View from Leixlip -  53 ° North at roughly 8pm



ÅPrecession of
Å the Equinoxes

ÅThe spinning
ÅEarth wobbles on its axis once every 
26,000 years.

ÅSo Our current "Pole Star" was not always
ÅPolaris



Polaris stays in 
the same place å
always directly 
North, 53° above 
the horizon.





Examples of Benefits of learning the constellations å tracking an upcoming rendezvous with a Comet!
Comet ZTF





Using A Planisphere



Polaris
Time

Date



Match the time
with the date



The Sky Window


