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What we will cover

° Luminosity & flux

Standard candles

Stellar temperature

Redshift & Hubble's law

Recap
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LLuminosity and flux

Luminosity and radiant flux intensity

andromeda galaxy
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LLuminosity and flux

Worked example — flux from a star

A star of luminosity 4.0 x 1026 W is 2.0 x

10" m away. Find the flux at Earth.

Square the distance. Dou-
= L 4.0x10% ble d and the flux falls to a
 And?  4m(2.0 x 1017)2 quarter.

~80x 1071 9Wm—2
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LStandard candles

Standard candles

Hubble's law
distant
calibrates (o )

standard candles
(galaxies)

calibrates

parallax
(nearby stars)

each rung is calibrated by the one below, reaching ever further

hubble ultra deep field
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L Stellar temperature

Stellar surface temperature

intensity

12000 K

T/ peak moves to shorter A

as temperature rises

visible

3000 K

500 1000 1500 2000

wavelength A / nm
Wien: Ane:T = const - hotter = peak shifts left

very large telescope
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L Redshift and Hubble

Redshift, Hubble's law and the Big Bang

Distant galaxies are redshifted 4 7#:
their light stretches to longer
wavelengths.

distant star
(redshifted) A >\

v
oA A 4 / z=— = -, v= Hyd

eacl )\
near star
(laboratory)

short wavelength A long (red)

Recession speed o distance is Hub-
ble’s law 4 %)E%E — the universe

is expanding, which run backwards
points to the Big Bang.
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L Recap

Topic 25 — key takeaways

e Flux e Candles

known L + measured F gives

F=L/4nd? —i
/4 Inverse square distance

o Temperature 0 Hubble

Wien Aoy T; Stefan L = v = Hyd — expansion, the Big
4o T Bang
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L Recap

Check yourself

Double the distance — what happens to
flux?

gradient =Ho

recession speed v

e What is a standard candle for?

e A bluer star — hotter or cooler?

distance d

o What does v = Hod tell us?

Answers 1. falls to a quarter 2. finding distance 3. hotter 4. the universe is
expanding
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