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ASTR 1120:  Stars & GalaxiesASTR 1120:  Stars & Galaxies

Prof. Prof. JuriJuri ToomreToomre TA:  Ben BrownTA:  Ben Brown
Lecture 16      Wed 16 Feb 05Lecture 16      Wed 16 Feb 05

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

Cat’s EyeCat’s Eye
PlanetaryPlanetary
NebulaNebula

Topics for TodayTopics for Today
•• How do weHow do we measuremeasure brightness brightness of stars:of stars: and whyand why

apparent apparent vsvs absolute absolute magnitudesmagnitudes??
•• We shall use We shall use binary starsbinary stars to determine to determine stellar stellar 

massesmasses
•• Detail read Detail read 16.5  H16.5  H--R Diagram + 16.6 Star R Diagram + 16.6 Star 

Clusters Clusters ---- overview read overview read Chap 17 Star StuffChap 17 Star Stuff
••
•• MidMid--TermTerm Exam 1 Exam 1 (graded) returned today (graded) returned today –– plus plus 

answer sheetsanswer sheets
•• Homework Set 4Homework Set 4 due in class this Fridaydue in class this Friday
•• Solar Observing Day 2Solar Observing Day 2 –– tomorrow (bright)tomorrow (bright)
•• Review (Crib) Sheet # 1Review (Crib) Sheet # 1 competition today competition today 

So did we really love this exam?So did we really love this exam?

RESULTS FROM FIRST MIDRESULTS FROM FIRST MID--TERM EXAMTERM EXAM

FIRST MIDFIRST MID--TERM EXAMTERM EXAM
•• Grade boundariesGrade boundaries, based on 145 points:, based on 145 points:
•• If  123/145 (85%) If  123/145 (85%) or overor over, , A’sA’s [24%][24%]
•• 112/145 (77%) or over, 112/145 (77%) or over, B’sB’s [28%][28%]
•• 84/145 (58%) or over, 84/145 (58%) or over, C’sC’s [36%][36%]
•• 70/145 (48%) or over, 70/145 (48%) or over, D’sD’s [  7%][  7%]
Also +, plain, and Also +, plain, and –– within these rangeswithin these ranges
MedianMedian grade 78%; grade 78%; highest highest 98% (1), 97% (1)98% (1), 97% (1)
Go through answer sheetGo through answer sheet –– and talk to us if  and talk to us if  

do not understand our choices.  Keep exam do not understand our choices.  Keep exam 
+ answers for future review (comp final)+ answers for future review (comp final)

Oh to describe a star !Oh to describe a star !

•• Which is a Which is a red red supergiantsupergiant ??

•• A.  Spectral type G2, luminosity class VA.  Spectral type G2, luminosity class V
•• B.  Spectral type M2, luminosity class IB.  Spectral type M2, luminosity class I
•• C.  Spectral type O9, luminosity class IC.  Spectral type O9, luminosity class I
•• D.  Spectral type M1, luminosity class VD.  Spectral type M1, luminosity class V

B.B.
LuminosityLuminosity

(solar units)(solar units)

TemperatureTemperature
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MagnitudesMagnitudes:  :  Apparent  Apparent  vsvs AbsoluteAbsolute

•• Giving measures Giving measures 
to to stellar stellar 
luminositiesluminosities

•• Built on choices Built on choices 
made by Greeks!made by Greeks!

StellarStellar
MAGNITUDESMAGNITUDES

Weird system:Weird system:
brighter is smallerbrighter is smaller
magnitudemagnitude, even, even
negative!negative!

Of Of cultural cultural 
importanceimportance, , 
even if a biteven if a bit
confusingconfusing
(secret society!)(secret society!)

MeasuringMeasuring
BRIGHTNESSBRIGHTNESS

magnitudesmagnitudes

mm

MM

apparent apparent magmag::
what looks like in skywhat looks like in sky

absolute absolute magmag::
what would look likewhat would look like
if at 10pc distanceif at 10pc distance
( LUMINOSITY )( LUMINOSITY )

(Slightly) screwy(Slightly) screwy
world ofworld of

MAGNITUDESMAGNITUDES

M = m  if atM = m  if at
distance 10pcdistance 10pc

IF can estimateIF can estimate
distancedistance, then, then
can determine Mcan determine M
given m given m 

Color Index:Color Index:
B B -- VV

magnitudes magnitudes 
assigned usingassigned using
photometric photometric 
FILTERSFILTERS

(quicker than(quicker than
taking spectra totaking spectra to
classify stars)classify stars)

HertzsprungHertzsprung--
Russell (HRussell (H--R) R) 
DiagramDiagram

LuminosityLuminosity
(magnitude)(magnitude)

vsvs
Spectral classSpectral class
(temperature)(temperature)
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Stellar puzzle Stellar puzzle 

•• Two stars, Two stars, AntonyAntony andand CleopatraCleopatra, are both , are both 
of of spectral class M3spectral class M3, and of the , and of the samesame
apparent brightness (magnitude)apparent brightness (magnitude) in the in the 
sky.  Cleopatra shows sky.  Cleopatra shows narrow absorption narrow absorption 
lineslines in her spectrum, Anthony in her spectrum, Anthony broadbroad
ones.  Which star must be far more ones.  Which star must be far more 
distant? distant? 

•• A.   A.   AntonyAntony
•• B.   CleopatraB.   Cleopatra

B.B.

TemperatureTemperature

Cleopatra Cleopatra hashas

NARROW NARROW 
absortionabsortion lineslines
giant or giant or supergiantsupergiant

MUCH MOREMUCH MORE
LUMINOUSLUMINOUS

EstimatingEstimating
the size of the size of 
a star a star ---- itsits
RADIUSRADIUS

StefanStefan--
BoltzmannBoltzmann

““Proper motionsProper motions””

wiggly motionswiggly motions
(parallax)(parallax)

and binaries …and binaries …

BINARYBINARY
STARSSTARS

4 varieties:4 varieties:

VisualVisual
AstrometricAstrometric
SpectroscopicSpectroscopic
EclipsingEclipsing

Visual binaryVisual binary:: Sirius A and Sirius BSirius A and Sirius B

Rare: need to be very near, widely spacedRare: need to be very near, widely spaced
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EclipsingEclipsing
binariesbinaries

one star gets one star gets 
in front orin front or
behind otherbehind other

Eclipsing: Variations in brightness with timeEclipsing: Variations in brightness with time

Very useful (can even infer stellar radii), but RAREVery useful (can even infer stellar radii), but RARE
… viewing angle has to be right on edge!… viewing angle has to be right on edge!


