
Hertzsprung-Russell 

Activity 
• Use the HR 

Diagram 

provided to 

graph the stars 

on “bright~.pdf”  

• Add 

temperatures 

from the chart 

below 

 



 





Stefan-Boltzmann law 

• Ex: Betelgeuse has a radius of 3.1E11 m and a 

temperature of 2800K. Find its luminosity 

4ATL 

   4
2118 2800101.341067.5   L

WL 301021.4 



• Ex 2: Sol has a radius of 696,000 km and a temperature 

of 5,778 K. Find its luminosity 

4ATL 

   4
288 57781096.641067.5   L

WL 261085.3 

• Ex 3: How luminous is Betelgeuse compared to the 

Sun? 

• 11000 Ls 



• Ex 4: Rigel has a power output of 117490 Ls. If it has a 

radius of 78 rs, find its temperature compared to Sol.  
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• I’ve got a fever! 

4ATL 

• How high a fever would you have, to get twice the 

apparent brightness from  a trillionth the distance as 

the Sun? The Sun has 4x1018 times your area. 
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• How high a fever would you have, to get twice the 

apparent brightness from  a trillionth the distance as 

the Sun? The Sun has 4x1018 times your area. 



Brightness 

• Apparent Brightness “b” depends on 

distance and luminosity 

• Ex 5a: show that the brightness of the 

sun is 1360 W∙m-2 



• Ex: Find the brightness of our nearest 

star: Proxima Centauri 

4ATL 





Which bunsen burner 

is hottest? 



Wien’s displacement law 

Maximum radiation is given off at a 

wavelength inversely proportional to 

temperature 

KmT  3

max 109.2



Ex: Show that your peak 

wavelength is in the infrared band 
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Ex: If peak wavelength is 400 nm 

find temperature according to 

Wien’s displacement law. Star? 
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Ex: Find the temperature of the 

“coldest” star 
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Ex: Find the power radiated per 

square meter for the previous 

example 

4T
A

L
  48 72501067.5 

28106.1  mW
A

L



Ex: find the distance for a 

star with a parallax of 0.23" 

d=4.3pc 



Ex: find the parallax of 

proxima centauri 

p=1/1.3pc 

p=0.77" 







Kepler’s Laws 
• First Law: 

– The planets’ orbits are ellipses with the Sun at 
one focus (ellipse activity) 

• Second Law: 
– The planet sweeps out equal area in equal time 

• Third Law:  
– The square of the period is proportional to the 

cube of the radius 


