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MEASURING
MOTIONS

The key to monitoring
large-scale cosmic change

Galaxies are Fireflies

Lumirous tracers of the structure of space

How to measure
celestial motions
Across the sky
[ proper motion - repeated images; dificult’)
Along the line of sight, or radial vector J
[ radial motions - Doppler shift: pretty

angular or
proper  molion
. 4 (Zmrpmra| came:
R both types |
This stuff is
important!

You Il be working with Doppler
Shifts in the Hubble lab!
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Deoppler Shifts: Measurement
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We can mezsure the recassion spesds of things!

Doppler Effeet: Measurement

Summary: radial motion of recession or
approach, V. produces a Doppler
Shift ( redshift blueshift ), or change in
m'lfe-lengm Ak, of light (and sound) :
V; = reo===ion (+) or approedh (-] spe=d
€ = spe=d of the light weree
i, = mat or b waveength of light weree
a3, = shill of i ===n by the observer
| &k = &, (V. ] C) provided v, << c
Redshift = z = Ak A
A wawvelength stretch, not a shift
Wavelengths are multiplied!
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So what???

Doppler shifts change
apparent colors
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What color do we ses in each case?

We can measure the patterns of

maotion in the Universe!! Amazing!
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The Loecal Group " of Galaxies




