Astronomy of the Solar System
Astr 1010 * Spring 2016
MW 12:00 — 1:15 pm, 600 Langdale
MW 1:30 — 2:45 pm, 170 Urban Life

* Your instructor: Dr. Douglas Gies
¢ Astronomy at GSU

* Web site and Syllabus

¢ Introductions

e Survey

Apache Point Observatory
Sunspot, New Mexico

0.9 m Telescope
Cerro Tololo Interamerican Obs., Chile

1/10/16

Hard Labor Creek Observatory
HLC State Park, Rutledge, GA

GSU CHARA Array
ount ilso, California

* Class web site for syllabus, notes, assignments:

www.astro.gsu.edu/~gies/ASTR1010/
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* Please exchange names and contact information
with students sitting near you.

¢ Please fill out the survey now and return to me.

Chapter 1
Our Place in the Universe

e What is our place in the universe?

* What language do we use to describe space?
* How did we come to be?

* What was the universe like in the past?

Our Solar System .
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Star

A large, glowing ball of gas that generates heat
and light through nuclear fusion

Milky Way Galaxy

Planet

A moderately large object that orbits a star;
it shines by reflected light. Planets may be
rocky, icy, or gaseous in composition.
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Galaxy
A great island of stars in space,
held together by gravity and
orbiting a common center

Universe

The sum of all matter and energy;
everything within and between
all galaxies
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1.2 The Scale of the Universe

¢ What units do we use?

* How big is Earth compared to the
Solar system?

* How far away are the stars?
* How big is the Milky Way Galaxy?

Units
* Distance: meter (or kilometer = 1000 m)

* Mass : gram (or kilogram = 1000 g)

* Time: second (1 day =24 x 60 x 60 s)
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Powers of 10

* Need to deal with big numbers:

Earth — Sun distance = 150,000,000 km

= 1.5 x 108 kilometer

(exponent is number of jumps to decimal)
* Also small numbers:

mass of hydrogen atom

= 0.0000000000000000000000017 gram

=1.7 x 10** gram
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Distances in Astronomy

¢ Astronomical Unit = the average distance
between the Earth and Sun (1.5 x 108 km)

* Parsec = the typical distance between stars
as defined by the angular wobble caused by
Earth’s orbit (3.1 x 10'3 km)

* Light-year = the distance light can travel
in one year (9.5 x 10'2 km)

How big is Earth compared to our solar system?

Let’s reduce the size of the solar system by a factor of
10 billion; the Sun is now the size of a large grapefruit

(14 cm diameter).

How big is Earth on this scale?

A. anatom

B. aball point
C. amarble
D. agolfball
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Let’s reduce the size of the solar system by a factor of
10 billion; the Sun is now the size of a large grapefruit

(14 cm diameter).

How big is Earth on this scale?

A. an atom

B. aball point (100 times smaller than Sun)
C. amarble

D. a golf ball




The scale of the solar system

¢ Ona l-to-10
billion scale:

— Sun is the
size of a
large
grapefruit
(14 cm)

— Earth is
the size
of a ball
point, 15
meters
away.

@e0000000000
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How far away are the stars?

On our 1-to-10 billion scale, it’s just a few minutes

walk to Pluto.

How far would you have to walk to reach the nearby
star Alpha Centauri?
A. 1 mile

B. 10 miles
C. 100 miles
D. the distance across the U.S. (2500 miles)

Answer from the slide tool ...

zoomon @ 00000000000
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How big is the Milky Way Galaxy?

The Milky
Way has
about 100
billion stars.

On the same
ten billion-to-
one scale....

How big is the Universe?

» The Milky Way is one of about 100 billion galaxies
that we can see

* 10" stars/galaxy x 10'! galaxies = 10?2 stars

As many stars as grains of (dry) sand on all Earth’s beaches. 29

Big Picture of Space & Time

e “Powers of 10”
(1977, Charles and Ray Eames)
* “IMAX Cosmic Voyage”
(1996, Bayley Silleck)
https://www.youtube.com/watch?v=qxX{f7AJZ73A
e “Scale of the Universe”
(2013, Cary & Michael Huang)
http://apod.nasa.gov/apod/ap140112.html
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History of Universe: 14 billion years
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What was the universe like in the past?

* Light travels at a finite speed (300,000 km/s).

Destination Light travel time
Moon 1 second
Sun 8 minutes

Sirius (nearby star) |8 years

Andromeda Galaxy |2.5 million years

* Thus, we see objects as they were in the past:

The farther away we look in distance,
the further back we look in time.
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