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ASTRASTR 1120:  Stars & Galaxies1120:  Stars & Galaxies

Prof. Prof. JuriJuri ToomreToomre TA:  Ben BrownTA:  Ben Brown
Lecture 3      Fri 14 Jan 05Lecture 3      Fri 14 Jan 05

zeus.colorado.edu/astr1120zeus.colorado.edu/astr1120--toomretoomre

Topics for TodayTopics for Today

•• Scientific notationScientific notation
•• Coupling of atoms and lightCoupling of atoms and light
•• Electrons pop from one level to anotherElectrons pop from one level to another
•• Yields `spectral lines’Yields `spectral lines’ that are fingerprints that are fingerprints 

uniqueunique to each atomto each atom
•• ““Kirchoff’sKirchoff’s Laws” about emission and Laws” about emission and 

absorption features in spectraabsorption features in spectra

Reading for Next Class (Wed)Reading for Next Class (Wed)

•• Finish reading Chap 6,Finish reading Chap 6, LightLight
•• Start reading Chap 7,Start reading Chap 7, TelescopesTelescopes

•• Check with us if any problems with your clickers Check with us if any problems with your clickers 
(fully in use Wed 19 Jan) (fully in use Wed 19 Jan) 

•• Homework 1 due in class Fri 21 JanHomework 1 due in class Fri 21 Jan

Clicker TryoutClicker Tryout

Which year at CU are you in?Which year at CU are you in?

• A.  Freshman
• B.  Sophomore
• C.  Junior
• D.  Senior
• E.  Other, and still enjoying it

SCIENTIFICSCIENTIFIC
NOTATIONNOTATION

(need compact (need compact 
notation given vastnotation given vast
range of scales)range of scales)

EE--M  (LIGHT) M  (LIGHT) 
AS  WAVESAS  WAVES

Speed of lightSpeed of light
SAME for all SAME for all 
wavelengthswavelengths

(REMINDER)(REMINDER)
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EE--M M 
SPECTRUMSPECTRUM

`Quantum`Quantum
Mechanics’Mechanics’

(energy of(energy of
photons varies!)photons varies!)

Discussion Clicker QDiscussion Clicker Q
Is ExtraIs Extra--Sensory Perception (ESP), or Sensory Perception (ESP), or 

telepathy, possible … or is it nutty?telepathy, possible … or is it nutty?
A.A. Pretty unlikely   (No)Pretty unlikely   (No)
B.B. Sure, I believe it  (Yes)Sure, I believe it  (Yes)
C.C. Darned if I know (and why ask this in Darned if I know (and why ask this in 

astronomy)astronomy)
D.D. How could such “communication” be How could such “communication” be 

carried out?   (Interested)carried out?   (Interested)
E.E. I prefer to sleep, wake me when its overI prefer to sleep, wake me when its over

ATOMSATOMS

protons,protons,
neutrons,neutrons,
electronselectrons

(and quarks ..)(and quarks ..)

Building blocksBuilding blocks
for everythingfor everything

Atoms Involve Big Empty SpacesAtoms Involve Big Empty Spaces

ORBITS  OFORBITS  OF
ELECTRONSELECTRONS

Popping fromPopping from
one orbit toone orbit to
another involvesanother involves
particularparticular
PHOTONSPHOTONS

(like DNA prints)(like DNA prints)
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ENERGY LEVELSENERGY LEVELS
(of electrons)(of electrons)
IN  HYDROGENIN  HYDROGEN

Each transitionEach transition
involves photonsinvolves photons
of specific colorof specific color

(like fingerprints)(like fingerprints)

UVUV

VISIBLEVISIBLE

IRIR
Hydrogen’sHydrogen’s
Energy DiagramEnergy Diagram

EmissionEmission

AbsorptionAbsorption

Homework 1Homework 1

Advice:Advice: Read  Appendix C.3  “Working with Units”Read  Appendix C.3  “Working with Units”

NATURE OFNATURE OF
SPECTRASPECTRA

Kirchoff’sKirchoff’s
lawslaws EmissionEmission

AbsorptionAbsorption

THIN CLOUDTHIN CLOUDLIGHTLIGHT


