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Measuring Distances

1 light year (ly) = 9.46 × 1015 m 

The distance that light travels in an earth year

1 astronomical unit (AU) = 1.50 × 1011 m 
The average distance between the earth and the sun

1 parsec (pc) = 3.26 ly 

distance at which the mean radius of the earth's orbit 

subtends an angle of one second of arc.
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Parallax



Stellar Parallax

The angle must be measured to a very distant field of other stars

*The parallax method only 
works for stars that are 
relatively close to earth



Measuring Angles



Stellar Parallax

𝑑 𝑝𝑎𝑟𝑠𝑒𝑐 =
1

𝑝 (𝑎𝑟𝑐 𝑠𝑒𝑐𝑜𝑛𝑑)



Parsecs

1 parsec (pc) = 3.26 ly 
distance at which the mean radius of the earth's orbit 

subtends an angle of one second of arc.

parsec stands for parallax angle of one second 

1 second



Try This… | #1

The star Betelgeuse has a parallax angle of 

7.7 × 10-3 arc seconds. Calculate distance in m. 

arc-seconds → parsecs → light years → meters

𝑑 𝑝𝑎𝑟𝑠𝑒𝑐 =
1

𝑝 (𝑎𝑟𝑐 𝑠𝑒𝑐𝑜𝑛𝑑)



Equation Reminders

Luminosity

Brightness

Temperature



All together now!

The brightest star in the sky is known as 

Sirius and has a parallax angle of 0.379 arc 

seconds, apparent brightness of 1.2 × 10-7 

W m-2, and a max wavelength of 292 nm. 

Complete this table of stellar properties.

Brightness (W m-2)

Max Wavelength (m)

Distance (m)

Luminosity (W)

Temperature (K)

Radius (m)

1.2 × 10-7 W m-2



H-R Diagram for Calculating Distance

The maximum wavelength of a main sequence star is measured to be 600 nm, 

suggesting that it has a temperature of ~4800 K. If this star has a brightness of 

2.3 × 10-12 W m-2, what is its distance from Earth?

Lsun = 3.84 × 1026 W 



Try This #2

The maximum wavelength of a main sequence star is measured to be 

400 nm. If this star has a brightness of 0.5 × 10-12 W m-2, what is its 

distance from Earth?

Lsun = 3.84 × 1026 W 



Lesson Takeaways

❑ I can convert between lightyears, parsecs, and 

astronomical units

❑ I can determine distance for nearby stars using the 

parallax method

❑ I can determine distance for main sequence stars using 

temperature and brightness
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