COSMIC DISTANCES

or,'how far away Is that thing anyway?’
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IN ASTRONOMY...

* Angles are easy.

« Distances are hard.

« Parallax
« Standard Candle
« Red Shift
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PARALLAX
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PARALLAX
far away ******’* d = b/tanB

stars d ~ b/O (theta in radians)

he bigger the baseline, the bigger the
measured parallax angle ©.

VWe want a big baseline and we want to
resolve very small angles.

O |we measure this angle

N/

d 1this Is what we want to know

VA\L b |baseline
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PARALLAX

We want a big baseline: d

b=2a.u.

VWe want to resolve very small angles:

Resolution 20pAS (!)
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STANDARD CANDLES

- [hey were a real thing for a while.
» Theidea is simple (and that usually means good):

A d A 2d
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| |
brightness = 1.0 brightness = 1.0/4
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STANDARD CANDLES

- Standard Candles in space.
 Must be standard.
- Must be (very) bright.




STANDARD CANDLES

bright dim

o Cepheid variable stars
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Also: Type |a supernovae and others.
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RED SHIFT
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RED SHIFT
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* Big Bang Recessional velocity 1s proportional to distance
(V=constant X D). Let’s call the constant'H".

- D=V/H

* Measure A\, use Doppler equation to get V.

* Solve for DY




