Inkroducktion

Chap%ev 1




The Nature of Astronomy

o Astronomy is the sEudv of everything oultside of the
arth, Originally that was what you could see n the
sky, but now we can “see” and observe much more
than what humains cain see wikth their eyes.

o It is also the physics of these objects, understanding
whv Eh@j behave %ke way %kej do, or exist ab all.



The Nature 0“? Scilence

o Astronomy is a science, which means we use the scientific
method to determine what is brue,

o The scientific method is as follows:
1. Observe nature
2. Form ththesLs
3. Test hypothesis - experiments
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Numbers in Askrono "y

o In astronomy we use crazy big numbers. The Earth is
920 brillion times the mass of the great pyramid at
Giza; the Sun is 158% thousand times larger than the
tallest mountain on Earth; the Universe its 171 milliown
times older than the average person lives.

o Numbers get so big that we need another way of
writing them, 1,000,000,000,000 is both annoying to
write and Likely that we will add or forqet a zero.
Instead if we use scientific notation we can write 1 x
1012 ko Llebk us khow we have 12 zeros.



Scientific Notation

> Mav\% numbers are too big or small to write them out.
For these we use scientific notation where we separate
the number and how big or small it is. This is similar
to saying 3 hundred, or 3 million or 3 Erillion,

10 = 1601 80 314 = 3,14 x 10%
100 = 102 45 iy
1000 : 103 0‘00@? _— ﬁq? X 10 3
001 = 10% 784,000 = 7 %4 x 10°
0001 = 103



Scientific Notation

Distance to Andromeda Galaxy is 3,000,000 Light years =
3 X 106 i.v

The size of a hydrogen atom is 000000000008 meters =
S x 10711 m

Diameter of the Sun is 1,392,000 kilometers = 1.392 x 106
v

U.S. national debt is 26,669,48% 000,000 dollars =
$2.665945% x 1013

wwwvau&ubeﬁo m/w&%&h?v:OfKBhvﬁjqu


http://www.youtube.com/watch?v=0fKBhvDjuy0
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How many kilometers are there i a Ligk&*jear?

Light travels 3 x 105 km in 1 s, So, lets calculate how far ik qoes in a year:

There are 60 (& x 101) s i 1 min, and & X 101 min in 1 h,

Mulkiply these together and you find that there are 3.6 X 103 s/h,

Thus, Light covers 3 X 105 km/s X 3.6 X 103 5/h = 1,0¥ X 10° km/h.

There are 24 or 2.4 X 10t h in a da‘fﬁ' and 368,28 (3.658 x 102) d&vs n 1y,

The produ&% of these two numbers is ¥.77 x 103 h/y,

Multiplying this by 1.0% x 102 km/h gives 9.46 x 102 km/Light-year.

That’s almost 10,000,000,000,000 km that Light covers in a year. To l«@ip you imagine
how Lowng this distance is, we'll mention that a string 1 Light-year long could fik
around the circumference of Earth 236 million bimes,



o The sTeec& of Light is ve_rz fast for distances on Earth, but it is
actually quite slow outsicde of Earth.

o It takes Light %.3 minutes to qet from the Sun to the Earth. It
tales Light 4.2 hours to reach the farthest planet n our solar
system and more than 3 years to reach the nearest star.

o It talkes tens of thousands of years for Light to cross the galaxy
and millions of years to reach the nearby Andromeda galaxy,

o These long travel times are actually an advantage in astronomy
because when you are Looking far away you are also looking
back i time. ‘%«us we can learin about the history of the
Universe bj looking at object billions of Light YEATS away,



Tour of the Universe

o The solar system - contains our Sun and the planets
that orbit our Sun. While the solar system is large
c‘;‘ompared to Earth, from the distance of another star
the whole solar system is just a dot.

o Stars - most of what we see i the sky are stars, some
like our Sun some bigger some smaller.



Planets

&
»
&




o Galaxies - are where stars Live. AT e
A galaxy may contain fC e
thousands to trillions of stars.

o The Universe - we caln sEudv bj
observing millions of qalaxies.

o Stars do wnot Live forever, the
evem%uattj die. Some explode
whein H«ev die and create the
elements in Ehe Universe.,
wwmjou%ube«&om/wa&&k?v::l7j§jm‘bMOW&U


http://www.youtube.com/watch?v=17jymDn0W6U

Akovws

The smallest things in the Universe, atoms, are
nade bj one of the larqest things, stars.

Stars are bv definition things that fuse smaller

atoms into larger ones. And whein %h@.v exymcie
%hej can create Ehe heaviestk akoms thal exiskt.

3 h&Fvs://rpke&&oLoradm@.c&u/@.m/simutaémm/bui,tclwavwa&om


https://phet.colorado.edu/en/simulation/build-an-atom
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