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INTRODUCTION TO STARS,
GALAXIES, AND THE COSMOS

Ch. 1

EARTH AND MOON

Earth’s diameter ~12,756 km
Moon’s diameter ~3,476 km
Earth–Moon distance ~384,400 km
~Four Moons fit across Earth’s diameter
~Thirty Earths fit between the Earth and the Moon
Light takes ~1.3 seconds to go from Earth to the Moon
 The Moon is at a distance of 1.3 light seconds from Earth

EARTH AND MOON + SUN
Earth & Moon

Sun

Sun’s diameter ≈ 1’392,000 km
Sun-Earth distance ≈ 150’000,000 km
~110 Earths fit across the Sun’s diameter
~110 Suns fit between the Sun and the Earth

The average Sun-Earth distance is
called an Astronomical Unit (AU)
1 AU ≈ 500 light seconds ≈ 8 light minutes
Planets and Sun size comparison by Lsmpascal, CC BY-SA 3.0

SOLAR SYSTEM
• Only one star in the
Solar System: the Sun
• Neptune is ~30 AU
from the Sun (≈4 light
hours)
• Solar wind stops at
~100 AU (Heliopause)
• The Oort cloud ends
at ~100,000 AU
(~halfway to the
nearest star)

NASA / JPL-Caltech

MILKY WAY GALAXY
• The Sun is one of ~100 billion stars in the
Milky Way Galaxy
• Light takes about 4 years to go from the
Sun to the nearest star (Proxima Centauri)
• To cross the Milky Way, light takes
~100,000 years

• The entire Solar System is smaller than the
smallest dot in this picture!

• There is only one star in the Solar System: the Sun
• There are billions of stars in the Milky Way galaxy

*Not the Milky Way, but a galaxy
(NGC 1073) that looks like it

THE NEAREST STAR

α Cen (A & B)

β Cen

Proxima Cen (α Cen C)

Alpha, Beta, and Proxima Centauri by Skatebiker, CC BY-SA 3.0

Distance to
Proxima Centauri
= 4.25 light years
≈ 270,000 AU

LIGHT YEAR AND LOOK-BACK TIME
When you look at the Moon, you’re seeing it the way it was 1.3 seconds ago

Sun? ~8 minutes ago; alpha (α) Centauri system? ~4 years ago

Light year = Distance traveled by light in one year (365.25 days)
Sun

Traveling at 300,000 km/s light takes 4.25 years to go from α Cen to the Sun

α Cen

The pictures of α Cen show us the star’s past, 4.25 years ago
The look-back time to α Cen is 4.25 years
More distant objects have longer look-back times

LARGE SCALE UNIVERSE
Average size of large galaxy:
~100,000 light years
Distance between galaxies:
~1 million light years

Diameter of clusters of galaxies:
~100 million light years
Distances between clusters:
~1 billion light years

• The most distant galaxies known to date are ~10 billion light years away;
the Universe is ~13.8 billion years old
 Study the Universe’s history by comparing distant and nearby galaxies!

LECTURE TUTORIAL
Looking at Distant Objects (pp. 149-150)

Q9: “two main sequence
stars that have the same
mass” = “two identical stars”

THE SCIENTIFIC METHOD

Scientific hypotheses and theories
must be testable and falsifiable
A scientific theory does not need to
be “perfect” (true beyond all doubt)

Scientific Method 3 by Whatiguana, CC BY-SA 4.0

“Do whatever it takes to not fool yourself!”
–NdG Tyson

ASTRONOMY ≠ ASTROLOGY
-ology = the study of ________

Biology
Geology
Anthropology
Ecology
Paleontology
Archaeology
Astro…

Astronomy = Astrophysics
The scientific study of planets, stars, galaxies, …,
their origin, evolution, and fate. Evidence-based,
the real thing!

Astrology = Pseudoscience
“Studies” the influence of celestial
bodies on human affairs. Zodiac,
horoscope, etc.

DISCUSSION
The New Horoscope
Number of car crashes
by astrological sign of
driver, as reported by
Allstate in 2010

