ASTR 1020
Introductory Astronomy 2: Stars &
Galaxies
Sep. 6, 2013
Professor
Jack Burns

Newcomers - All class info is at website:
http://lunar.colorado.edu/~jaburns/astr1020

Notes from last week’s classes are posted on the class
website.

Astronomy In the News

Lauren Finn

“Curiosity” Mars Science Laboratory

Weh 2 ength of 9 feet (2.7 m) and weight of 1,964 pounds (900 k),
the nuclear pawered raver "Curiosity” wil ary & peyioad o scientiic
times earter

Homework

* Reading: Chapter 5, sections 5.3- 5.5;
summary of key concepts.

» MasteringAstronomy Homework — Scales
of the Universe (complete by tonight at
midnight!).

* Clicker points start next Monday!

Please volunteer for Astronomy in the

News presentation!

Today’s Class

Chapter 5: A Review of Light

+ Atoms and Molecules

+ Light Waves and
Particles

* The Electromagnetic
Spectrum

Question from Reading
Why is arose red?

a) The rose absorbs red light.
b) The rose transmits red light.
¢) The rose emits red light.

d) The rose reflects red light.
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Why is arose red?
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http://www.youtube.com/watch?v=2Sar5WT76kE
http://www.youtube.com/watch?v=2Sar5WT76kE
http://lunar.colorado.edu/~jaburns/astr1020
http://lunar.colorado.edu/~jaburns/astr1020

Matter: a Material World
» Atoms: nucleus made of protons and neutrons
» A surrounding cloud made of electrons (please try
to get rid of the “solar system” vision of atoms!)
» Electrons are held onto the atom by electric force
Electrons have negative electric charge, protons are
positive. Neutrons are neutral.

Electron
Cloud

Atom * e 9 Nucleus

Hydrogen: simplest and
most common

atomic number = 1
atomic mass number = 1

Helium

atomic number = 2
atomic mass number = 4

Periodic Table of the Elements
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What if an electron is missing?

ion 3

atomic number = 2 He+1
atomic mass number = 4

What if two or more atoms combine
to form a particle?

molecule

H,O (water)




Properties of Waves

wavelength

+ Wavelength is the distance between two wave
peaks.

» Frequency is the number of times per second
that a wave vibrates up and down.

+ Wave speed = wavelength x frequency.

Particle Nature of Light

+ Light can also be thought of as a particle
- “photon”

A photon is a mass-less particle of
electromagnetic radiation energy

“wave-particle duality”
Seen in other particles (e.g., electrons) as well

Wavelength, Frequency, and
Energy
Axf=c
A =wavelength, f =frequency
¢ =3.00 x 108 m/s = speed of light

E = h x f = photon energy,
where h = Planck’s constant

Spectra and spectral analysis

» A spectrum shows the Yool iy
intensity of light versus
wavelength, frequency
OR energy B —

» Can be created by
passing light through a
prism or other optics

» Spectral analysis uses Ml
What‘We kUOW about how Note: rainbow is only accurate for
|!ght is emitted by and Visible light; IR and UV are invisible
interacts with matter- by and have no color!
looking at the light's
spectrum, we can tell
something about its
source

The Electromagnetic Spectrum
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gamma rays Xrays | ultraviolet infrared radio

visible

Clicker Question

From the spectrum shown here:
A) Most light is being emitted in the infrared
B) The color of the object to our eyes would be blue-ish
C) The color to our eyes would be very dark red
D) The object would have faint stripes
E) None of the above



../../Astr1020Fall2010/videos/Light.mov
05_IntroToSpectroscopy.htm

+ E: None of the above. The color in visible light
would be yellow/orange, with some invisible
emission in the infrared. The fine features would
not be discernable to our eyes.

» Objects can look very
different depending
on the wavelength of
light you are
detecting:

* Sun as seen in
visible, UV, X-ray and
radio light

Emission from Atoms

* IF electrons are in

ionization

a high energy R
state, they can vz L ’,{@:‘g,«zﬁ‘“&
transition to a A
lower energy -

S Dy g A

photon of the o Tt s
according energy. D |
Energy is "

conserved!

Most common visible light
emission line: r .

» “Hydrogen Alpha”
* n=3to n=2 energy jump
at 656.3 nm

* The universe is mostly pink!!




