distance moved = (distance away) X (proper motion in radians)

transverse velocity = (distance moved)/(time between observations)

Nearby stars can be seen moving relative to
the background of distant stars. This Is
called the proper motion of a star. The
largest proper motion is 10" arc per year



FIG 12.9
(animated)

50,000 years ago

Courtesy: K & K
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00% of stars cluster around a line called the

main sequence

“” the main sequence tells us about the range of different
stars that are formed

“\? stars slowly evolve across the width of the main
sequence and then move quickly away from it

Giant and dwarf stars lie off the main sequence



determine the spectral class and apparent
magnitude, m, of a main sequence star

Find the range of absolute magnitudes, M, from
the H-R diagram

Compare M (which refers to 10 pc) with m
(which refers to actual distance) and hence find
the approximate distance of the star



-3.2to -5. Say typiéal M of -4.1 (brightn’ess’ at 10 pc)
Difference between mand M 1s0.9-(-4.1) =5

Brightness decrease when moved from10 pc is 2.512° =
100. Hence star must be a lot further than 10 pc

A brightness decrease of 100 means the star is really 10
times further than 10 pc (inverse square law), I.e.
distance iIs =~ 100 pc. Actual distance 80 pc



Bright supergiants

- Supergiants
R —————————

Bright giants

Pressure oroadaening

The detail in spectra

(corroborated by other
measurements) lets astronomers
define a set of luminosity e
classes. These are denoted with .
Roman numerals | - V R eape

F|g 12-19 Spectral type

+5

Absolute magnitude

N



our Sun

If M = 1.93 solar masses, the star’s luminosity is 10
times our Sun, since 1.933°>=10.0

this relationship demonstrates that the main sequence
IS @ mass sequence, with the massive stars at the top
left and ‘lightweight’ stars at the bottom right



Cepheid variable magnitude/period

period (days)

Cepheids are intrinsically brighter

they have a characteristic variable . .|
appearance and period 1 - 30 days /
the absolute magnitude can be

found from the period
hence the distance of a Cepheid can be deduced
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