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ASTRASTR 1120:  Stars & Galaxies1120:  Stars & Galaxies

Prof. Prof. JuriJuri ToomreToomre TA:  Ben BrownTA:  Ben Brown
Lecture 4      Wed 19 Jan 05Lecture 4      Wed 19 Jan 05
zeus.colorado.edu/astr1120zeus.colorado.edu/astr1120--toomretoomre

Topics for TodayTopics for Today

•• Recall:Recall: as electrons pop from one level to as electrons pop from one level to 
another, yield `spectral lines’: fingerprints are another, yield `spectral lines’: fingerprints are 
uniqueunique to each atomto each atom

•• Kirchoff’sKirchoff’s “laws” + “laws” + blackblack--body emission spectrumbody emission spectrum
•• Doppler effectDoppler effect
•• Begin with telescopesBegin with telescopes

•• Observatory Night #2Observatory Night #2 tomorrowtomorrow, , ThurThur Jan 20    Jan 20    
(at (at SommersSommers--Bausch Bausch ObservObserv, next to , next to FiskeFiske and and 
KittredgeKittredge) by sign) by sign--up (7pm, 8pm, 9pm) up (7pm, 8pm, 9pm) 

•• Forecast looks Forecast looks GOODGOOD: Clear and : Clear and warm!warm!

ReminderReminder Homework Set 1Homework Set 1
•• Part A Part A involves going to book website, after login 

`joining our class’ (cm228574 as in syllabus), doing 
the `Light & Spectroscopy’ tutorial`Light & Spectroscopy’ tutorial in Chap 6 while 
having your performance e-recorded (can repeat as 
often as wish).  Complete by classtime this Friday. 
Web server for  astronomyplace gets a bit clogged.

•• Part BPart B involves completing the `Energy Level `Energy Level 
Diagrams & Spectral Lines’Diagrams & Spectral Lines’ problem sheet passed 
out in class last Fri.  Due this Friday in class, no 
lates.  Show how you got answers for Q 6-8 by 
staple-attaching worksheet.

Reading for Next ClassReading for Next Class

•• Finish reading Chap 7,Finish reading Chap 7, TelescopesTelescopes
•• Start reading Chap 15,Start reading Chap 15, The SunThe Sun

•• Check with us if any problems with your Check with us if any problems with your 
clickers  clickers  

•• Come see us if you need Come see us if you need any helpany help or advice or advice 
with Homework Set 1, or with making your with Homework Set 1, or with making your 
accounts active or with finding your way on   accounts active or with finding your way on   
www.astronomyplace.comwww.astronomyplace.com

Reading Clicker QReading Clicker Q
What really is a What really is a light yearlight year ??
•• A.A. Year that has less caloriesYear that has less calories

•• B.B. Distance Distance travelledtravelled by light in a yearby light in a year

•• C.C. Time before some politicians tell   the Time before some politicians tell   the 
truth (as in “It will be many light years truth (as in “It will be many light years 
before the truth is known..”)before the truth is known..”)

•• D.D. Travel time for light to get to us from Travel time for light to get to us from 
the Sunthe Sun

BB Light year ?Light year ?

•• B.B. DISTANCEDISTANCE travelledtravelled if moving at theif moving at the
speed of light (300,000 km/sec)speed of light (300,000 km/sec)

1 light1 light--year = 9.46 trillion km = 9.46 10year = 9.46 trillion km = 9.46 101212 kmkm

Light travel time from surface of Sun to us is Light travel time from surface of Sun to us is 
about 8 minutesabout 8 minutes
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Nucleus and its electron cloud ....Nucleus and its electron cloud ....

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
Laws””Laws”” EmissionEmission

AbsorptionAbsorption

THIN CLOUDTHIN CLOUDLIGHTLIGHT

BLACKBLACK--BODYBODY
SPECTRUMSPECTRUM

Peak emissionPeak emission
and total energyand total energy
VARY with VARY with 
temperaturetemperature

PlanckPlanck

StefanStefan--
BoltzmannBoltzmann

WienWien
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Spectra of Continuous Emission Spectra of Continuous Emission 
from Us and Starsfrom Us and Stars Clicker Q Clicker Q –– EM WavesEM Waves

•• From From shortest to longest wavelengthshortest to longest wavelength, what is , what is 
the correct sequence of EM radiation?the correct sequence of EM radiation?

•• A.  gammaA.  gamma--rays, xrays, x--rays, UV, visible, IR, radiorays, UV, visible, IR, radio
•• B.  gammaB.  gamma--rays, xrays, x--rays, visible, UV, IR, radiorays, visible, UV, IR, radio
•• C.  IR, visible, UV, xC.  IR, visible, UV, x--rays, gammarays, gamma--rays, radiorays, radio
•• D.  radio, IR, visible, UV, xD.  radio, IR, visible, UV, x--rays, gammarays, gamma--raysrays

A.  gammaA.  gamma--rays,xrays,x--rays,UV,visible,IR,radiorays,UV,visible,IR,radio
DOPPLERDOPPLER
EFFECTEFFECT

Applied to positionsApplied to positions
of spectral linesof spectral lines

Doppler Effect:  Trains and LightDoppler Effect:  Trains and Light

MOVING LIGHTMOVING LIGHT
SOURCESOURCE

Now On to TelescopesNow On to Telescopes

VLA VLA –– ScicorroScicorro, NM, NM


