ASTR 1120: Stars & Galaxies

Prof. Juri Toomre TA: Bn Brow

Lecture 3 Fri 14 Jan 05
zeus.colorado.edu/astr1120-toomre

Topics for Today

Scientific notation

Coupling of atoms and light

Electrons pop from one level to another
Yields “spectral lines’ that are fingerprints
unigue to each atom

“Kirchoff’'s Laws” about emission and
absorption features in spectra

Reading for Next Class (Wed)

Finish reading Chap 6, Light
Start reading Chap 7, Telescopes

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

« Homework 1 due in class Fri 21 Jan

Clicker Tryout

Which year at CU are you in?

Freshman

Sophomore

Junior

Senior

Other, and still enjoying it
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ELECTROMAGNETIC SPECTRUM
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Discussion Clicker Q
Is Extra-Sensory Perception (ESP), or
telepathy, possible ... or is it nutty?
A. Pretty unlikely (No)
B. Sure, | believe it (Yes)

C. Darned if I know (and why ask this in
astronomy)

D. How could such “communication” be
carried out? (Interested)

E. | prefer to sleep, wake me when its over
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Atoms Involve Big Empty Spaces

Ten million atoms could The nucleus is nearly

fit end 10 end across 100,000 times smalles than

this dot. the atom but contains
T nearly all of its mass,

Mucleus: Contains positively
100 charged protons (red) and
07 mater neutral neutrons (gray).
Atom: Electrons are
“smeared oul” in a cloud
around the nucleus.
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ENERGY LEVELS AND SPECTEAL LINES
IN Hisocen AToM
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Below is an energy level diagram for hydrogen, with one electron. The capital letters represent individual atoms

undergoing the indicated electronics transitions (jumping up or down betwreen orbits). Homework 1
continuum
LEVEL n //// /1] & LI LT }3’5;"\/'_ lonization Limit
1 75 &
3 B ‘ F 1209 eV
2 10.20 eV,
1 A o D E 0.00 6V (Ground Level)
E=hf c=Af
Where: E is photon energy (V) f is photon frequency (sec™> = Hz) b (Planck’s constant) = 4.14 x

10715 ¢V sec ¢ (speed of light) = 3 x 10 cmfscc 1A =1x10% cm. X (lambds) is photon
wavelength {om or A)

Using the Hydrogen atom energy diagram given above, the equations and the constants as listed, calculate the
wavelength in Angstroms () of the following transitions:

6. Trausition E?. Transition BY

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