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MY OBJECTIVES:

To introduce you to naked-eye astronomy.
To inspire you to view and appreciate the

night sky whenever you get the opportunity.
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● Nature = beauty of the senses
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Why Astronomy?

● Nature = beauty of the senses
● Science = beauty of the mind
● Astronomy is something that 

combines both, and is 
something that I can do myself
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In the beginning God created the heavens and 
the earth. [Genesis 1:1 NLT]
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Earth
● Oblate spheroid (42 km wider 

at equator than poles)
● Average diameter 12742 km
● ~40000 km circumference *
● Rotates 1670 km/h at equator
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QUESTION: How fast does the Sun appear to move between Morden 
and Winkler?
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QUESTION: How fast does the Sun appear to move between Morden 
and Winkler?

ANSWER: About 1100 km/h – Winkler is 40 seconds ahead of Morden in 
Solar time
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God made two great lights—the larger one to 
govern the day [Genesis 1:16a NLT]
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Sun
● G2V main sequence star (unusual!)
● ~ 1392000 km diameter (109x Earth) *
● ~ 333000 Earth masses
● ~ 150 million km from Earth (1 AU) *
● ~ 8m 20s for light to travel to Earth
● Rotates in 27 to 31 days
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VIDEO: Sun One Day Fisheye Timelapse
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dusk, and dawn?
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QUESTION: When is twilight, 
dusk, and dawn?

ANSWER: Sun's angle below the 
horizon for your current location 
and date.  Astronomy good at 
astronomical dusk.
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QUESTION: When is twilight, 
dusk, and dawn?

ANSWER: Sun's angle below the 
horizon for your current location 
and date.  Astronomy good at 
astronomical dusk.

BONUS: No ‘night’ in Morden from 
June 5th to July 5th!
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QUESTION: When is the 
shortest and longest day in 
Morden?
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QUESTION: When is the shortest 
and longest day in Morden?

ANSWER: The shortest day is the 
1st day of Winter (~8 hours), and 
the longest day is the 1st day of 
Summer (~16 hours).

  



  

Celebrate the Wonder of the Night Sky!
QUESTION: When is the shortest 
and longest day in Morden?

ANSWER: The shortest day is the 
1st day of Winter (~8 hours), and 
the longest day is the 1st day of 
Summer (~16 hours).

BONUS: Latest sunrise/earliest 
sunset not on the 1st day of Winter!
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QUESTION: Is our hottest and 
coldest day related to our 
distance from the Sun?
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QUESTION: Is our hottest and 
coldest day related to our 
distance from the Sun?

ANSWER: No!  The 
closest/farthest Sun distances 
in Earth's orbit are not related 
to our seasons.  Our seasons 
are caused by the Earth’s 
23.5° tilt on its axis.
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ANIMATION: Sun One Year Noon Timelapse
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Analemma
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ANIMATION: Sun One Year Zodiac Timelapse
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Moon



  

Celebrate the Wonder of the Night Sky!

God made two great lights...and the smaller 
one to govern the night.[Genesis 1:16b NLT]
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Moon
● Diameter 3474 km (1/4 of Earth)
● 1/81 mass of the Earth

Moon
● Diameter 3474 km (1/4 of Earth) *
● 1/81 mass of the Earth
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● Revolves around Earth in 27.3 days
● So it shows the same side to us!
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Moon
● Diameter 3474 km (1/4 of Earth) *
● 1/81 mass of the Earth
● Rotates on axis in 27.3 days
● Revolves around Earth in 27.3 days
● So it shows the same side to us!
● BONUS: A lunar month ~ 29.5 days  

and is basis for Hebrew/Islamic 
calendar
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QUESTION: What is the relative distance of the Earth to the Moon?
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QUESTION: What is the relative distance of the Earth to the Moon?

ANSWER: Using the Earth ‘globe’ size comparison, the Moon 
would be about 9 meters (30 feet) away (30x the Earth’s diameter *)
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QUESTION: What is the relative distance of the Earth to the Moon?

ANSWER: Using the Earth ‘globe’ size comparison, the Moon 
would be about 9 meters (30 feet) away (30x the Earth’s diameter *)

BONUS #1: October 16 was a full Moon at perigee (closest to 
Earth) so it was a ‘Super Moon’ 
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QUESTION: What is the relative distance of the Earth to the Moon?

ANSWER: Using the Earth ‘globe’ size comparison, the Moon 
would be about 9 meters (30 feet) away (30x the Earth’s diameter *)

BONUS #2: The Sun is 400x the Moon’s diameter, but the Sun is 
also 400x further away, so the Moon often is exactly enough to 
block the Sun during a Solar Eclipse! * 
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VIDEO: Full Moon Movement



  

Celebrate the Wonder of the Night Sky!



  

Celebrate the Wonder of the Night Sky!

ANIMATION: Moon Phases
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COD
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QUESTION: What is the difference between a lunar eclipse 
and a solar eclipse?



  

Celebrate the Wonder of the Night Sky!

QUESTION: What is the difference between a lunar eclipse 
and a solar eclipse?
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August 21, 2017
Total Solar Eclipse!

...but not in Morden :(
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Then God said, “Let lights appear in the sky to 
separate the day from the night. Let them be 
signs to mark the seasons, days, and years.
[Genesis 1:14 NLT]
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Planets



  

Celebrate the Wonder of the Night Sky!



  

Celebrate the Wonder of the Night Sky!
Solar System Planets

● 8 planets: My Very Educated 
Mother Just Served Us Nachos

● 4 inner/terrestrial: 

Mercury, Venus, Earth, Mars 
[Rocky / Metallic]

● 4 outer/giant:

Jupiter, Saturn [Gas], 

Uranus, Neptune [Ice] 
● Pluto is now a ‘dwarf planet’ (2006)
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ANIMATION: Planet Inner & Outer Orbit Timelapses
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QUESTION: When are the best 
opportunities to view planets?
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QUESTION: When are the best 
opportunities to view planets?

ANSWER: When the planets are 
visible at the farthest angle from 
the Sun in the sky – not when they 
are closest to the Earth!
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Stars
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He made all the stars—the Bear and Orion, 
the Pleiades and the constellations of the 
southern sky. [Job 9:9 NLT]
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QUESTION: How do we identify stars?
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Identifying Stars

● Star Name: Dubhe (Arabic 'bear')
● Bayer: α Ursae Majoris (α UMa) 
● Flamsteed: 50 Ursae Majoris 

(50UMa)
● Yale Bright Star: HR 4301
● Henry Draper: HD 95689
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ANIMATION: Stars Overhead Rotation
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Horizontal Coordinate System Celestial Coordinate System



  



  



  

Kochab [β UMi]
RA: 14h 50m
Dec: +74° 09’



  

Kochab [β UMi]
RA: 14h 50m
Dec: +74° 09’
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Star Categories
● H-R (Hertzsprung-Russel)
● Plots brightness vs temperature
● Hot stars = short life
● Cool stars = long life
● Main sequence are dwarf stars
● Sun is a type ‘G’ dwarf star
● OBAFGKM easy to remember :)
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Galaxy



  



  

 Milky Way galaxy 

● Disk-shaped 100000 light years diameter *

● Type is a ‘Barred Spiral’

● Our solar system is in the ‘Orion Spur’, 
about 26 light years from center (~¼) *

● Rotates once every 200 million years

● Contains 200 to 400 billion stars

● Estimate at least one planet per star 
average (~ 3500 discovered so far)

Celebrate the Wonder of the Night Sky!
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Sagittarius A* 
● Super-massive black hole at the 

center of the Milky Way
● 44 million km diameter (~30x our 

Sun)
● 4 million solar masses
● 7 stars orbit this black hole 
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Beyond
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Hubble Ultra Deep Field (HUDF)
● Composite image from 2003-

2013
● Tiny piece of dark sky 1/10th  

Moon diameter in Fornax 
constellation 

● Contains 10000 galaxies!
● Contains galaxies that date 

back almost to the birth of the 
Universe!
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Observable Universe
● 93 billion light years in diameter
● 2 trillion galaxies
● 700 sextillion (7×1023) stars
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Sky Conditions
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http://www.cleardarksky.com/c/MrdnMBkey.html
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Magnitude
4

Bortle 8/9 
e.g. Winnipeg



  

Magnitude
5

Bortle 5/6/7 
e.g. Morden



  

Magnitude
6

Bortle 3/4/5 
e.g. Stanley



  

Magnitude
7

Bortle 1/2/3 
e.g. A Rocha



  

Magnitude
10Binoculars!
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Portable & Steady
[Easy to Handle & Use]

Bright & Sharp
[Large Lens]

High Magnification
[Long Focal Length]

Astro
Equipment
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Portable & Steady
[Easy to Handle & Use]

Bright & Sharp
[Large Lens]

High Magnification
[Long Focal Length]

Astro
Equipment

7x50 Binoculars [$] 
or

Small Telescope [$$+]

10x50/15x70 Binoculars (with tripod) [$] 
or

Medium/Large Telescope [$$$+]

NOT A GOOD CHOICE!!!
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Astronomy Tips
● Learn some constellations/objects
● Find a safe dark location
● Check the weather ahead of time
● Dress appropriately
● Bring binoculars and flashlight 
● Use paper or cell/tablet sky map
● Watch out for bugs
● Enjoy the experience!
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Closing
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Fine Tuning Example
● What if we tweaked just two of the 

fundamental constants? This figure 
shows what the universe would look like 
if the strength of the strong nuclear 
force and the value of the fine-structure 
constant were higher or lower than they 
are in this universe. The small, white 
sliver represents where life can use all 
the complexity of chemistry and the 
energy of stars. Within that region, the 
small “x” marks the spot where those 
constants are set in our own universe.
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"The extraordinary fine-tuning of the laws and constants of nature, 
their beauty, their discoverability, their intelligibility—all of this 
combines to make the God hypothesis the most reasonable choice we 
have. All other theories fall short."

Robin Collins
Mathematics, Physics, and Philosophy
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The heavens proclaim the glory of God.  The 
skies display his craftsmanship. Day after day 
they continue to speak; night after night they 
make him known.  They speak without a 
sound or word; their voice is never heard. Yet 
their message has gone throughout the earth, 
and their words to all the world.
[Psalm 19:1-4 NLT]
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WEB darethehair.duckdns.org
EMAIL darethehair@gmail.com

YOUTUBE darethehair1

TWITTER @darethehair
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Bonus
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"Astronomy leads us to an unique event, a universe which was 
created out of nothing and delicately balanced to provide exactly the 
conditions required to support life. In the absence of an absurdly-
improbable accident, the observations of modern science seem to 
suggest an underlying, one might say, supernatural plan."

Arno Penzias
American physicist, radio astronomer and Nobel laureate in physics
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Deep Sky
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Galaxies/Nebula/Star Cluster Catalogs

M (Messier): 103 (now 110) numbered objects by Charles Messier in 
1760s to ignore while searching for comets

C (Caldwell): 109 numbered objects by Patrick Moore in 1995

NGC (New General Catalog): 7840 numbered objects by Royal 
Astronomical Society in 1888

IC (Index Catalogue): Added additional 5,286 galaxies, nebulae, and 
star clusters discovered between 1888 and 1907
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● Name: Andromeda Galaxy
● Messier: M31
● New General Catalog: NGC224
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