
Chapter 10

Measuring the Stars



Basic Stellar Properties

Â Luminosity (brightness)

Â Temperature (color)

Â Chemical Composition

Â Size

Â Mass

Â Distance to Earth



Last things firsté

Â Remember: Parallax is the apparent 
shift of an object relative to its 
background

Â Observing the same star from Earth at 
different times of year





Han Solo was a fool

Â A parsec is a unit of distance, not time

distance = 1/parallax

(in parsecs)   (in arcseconds)

Â 1 parsec ~ 3.3 light years

Â Distances are from our Sun



Example

ÂAn object with a parallax of 0.5ò lies at 
a distance of 1/0.5ò = 2 pc

ÂAn object with a parallax of 0.1ò lies at 
a distance of 1/0.1ò = 10 pc



Our Nearest Neighbors

Â Proxima Centauri displays the largest 
known parallax

ÂRemember, a large parallax means itôs 
close by

ÂItôs parallax = 0.76ò or 1.3 parsecs = 
4.3 light years



Imagineé

Â If our Sun is a marble, then Earth would 
be a grain of sand, 1 meter away

Â Our solar system would end 50 meters 
away



I mean nothing

Â Proxima Centauri would then be 270 km 
away (here to Lake Michigan)

Â Except for the other 7 sand grain sized 
planets, there is NOTHING over that 270 
km distance



Real space motion

Â In addition to parallax (apparent 
motion), stars actually do move small 
distances over time

ÂBarnardôs Star has the largest observed 
proper motion of any star

Â It moves ~ 10.3 arcseconds every year





Luminosity & Apparent Brightness



Definitions

Â Luminosity is a measure of how much 
light a star radiates

Â It is an intrinsic property of a star, 
unaffected by anything



Definitions (cont.)

Â Apparent Brightness is a measure of 
how much light is received on a given 
area (a human eye for example)

Â As light leaves a star, it spreads out 
over the three dimensions of space

ÂThis ñdilutesò the light according to an 
inverse square law (like gravity)



A.B.= luminosity/distance2



How we measure luminosity

Â We can measure A.B. and distance 
directly, then use those readings to 
calculate luminosity

Â Two stars with different luminosities 
and distances can have the same A.B.





Apparent Luminosity

Â The Magnitude Scale compares 
brightness levels of distant objects

Â It is a logarithmic scale, so a change of 
5 on the scale corresponds to a change 
in brightness of 100 times

ÂItôs also inverted ïbig numbers = faint 
objects



Visible eye ranges

Â The magnitude scale was created by 
the ancient Greeks and ranged from 1 
to 6 (didnôt include the Moon or 
planets)

Â We can see magnitudes ranging from   
-26.7 (the Sun) to +6. 





ñRed Hotò is misleading

Â Using a small 
telescope can 
show the 
differences in 
color of 
various stars


