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This Week

@ Night Observing: Wednesday April 9 (8:30 pm)
@ Fiske Planetarium: Thursday April 10 (9:30 am)

@ Heliostat Observing: Thursday April 10 (2:00 - 4:00 pm)
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Today's Schedule

@ Past/Current Homework or Lecture Questions?

Density Wave Theory

@ Standard Candles

Magnitudes

Cosmic Distances
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Why Spiral Structure? — Density Waves

e Gas/Stars move in/out of
dense regions

e Gas/stars are pulled
toward high density

@ Clumping gives rise to
spiral structure

@ Spiral structure has high
star formation
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Density Waves in Action
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Density Waves in Action

M51 — Whirlpool
Galaxy
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Cosmic Distances

@ The universe is big
@ How do we know?

@ We measured it
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Cosmic Distance Ladder
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Standard Candles

R. Orvedahl (CU Boulder) Cosmic Distance Apr7 &9 9 /24



Standard Candles

R. Orvedahl

counting the number of photons
through a standard area detector
tells you the distance to the source.

The “standard candle” approach
to distance measurement,
If you know you have the same
source strength of light, then

16 1

Light from a point source
drops off according to the
inverse square law, a
strictly geometrical
relationship.
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Parallax, & > 10 microarcseconds
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The Local Neighborhood ~ 40 pc

Solar Interstellar Neighborhood
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The Local Bubble ~ 100 pc
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Apparent vs Absolute Magnitudes

@ Apparent Magnitude: m = how bright does it appear
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Apparent vs Absolute Magnitudes

@ Apparent Magnitude: m = how bright does it appear

@ Absolute Magnitude: M = how bright if d = 10 pc
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Apparent vs Absolute Magnitudes

@ Apparent Magnitude: m = how bright does it appear

@ Absolute Magnitude: M = how bright if d = 10 pc

e m—m; = 2.5 IOglO <%> =25 |Og10 <47Lr312 47[:! )
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Apparent vs Absolute Magnitudes

@ Apparent Magnitude: m = how bright does it appear

@ Absolute Magnitude: M = how bright if d = 10 pc

e my, — my = 2.5log <71> = 2.5log; <47Lrjj2 47[:’ )

o My— M; = 2.5log,, (L—> = M, — M, = —2.5logy, (LL—Q)
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Apparent vs Absolute Magnitudes

@ Apparent Magnitude: m = how bright does it appear

@ Absolute Magnitude: M = how bright if d = 10 pc

e my, — my = 2.5log <71> = 2.5log; <47Lrjj2 47[:’ )

o My— M; = 2.5log,, (L—> = M, — M, = —2.5logy, (LL—Q)

@ Distance modulus: m, — M, = 5log;, <10 pc>
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Main Sequence Fitting
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Main Sequence Fitting
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Local Galactic Group ~ 2 Mpc

Local Galactic Group
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Cepheid Variables

Cepheld Variable in M100
g 2 HST-WFPC2

o
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Cepheid Variables
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Cepheid Variables ~ 50 Mpc

Virgo Supercluster

Virga i Groups
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Tully-Fisher Relation
@ Empirical relationship @

between luminosity and

line widths
. . 1021
@ Measure width of emission
lines (e.g. 21 cm), infer I
luminosity g :
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Tully-Fisher Relation ~ 500 Mpc

Local Superclusters
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Type la Supernovae
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Type la Supernovae
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Phillips relationship (1993):
Myax(B) = —21.726 + 2.698Amys(B)
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