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Recap: Blackbody Curve
The peak of the 

blackbody curve tells 
you temperature

The overall height of 
the blackbody curve 
tells you Luminosity

Luminosity depends 
on Temperature and 

Size



Atom & Spectra

• This is the spectrum 
of the Sun 

• Dark features are 
absorption lines

• Tell us about 
composition of the  
Sun

• The Sun has a hot 
dense core 
surrounded by a lower 
density atmosphere 



Nucleus

Nucleus contains 
Protons and 
Neutrons

“Ground” state is 
lowest energy state

other states are called 
“excited” states

Energy levels become 
more closely spaced 
further from the 
nucleus



Photons (light-waves) are emitted 
from an atom when an electron moves 
from a higher energy level to a lower 

energy level

Nucleus

Emission



Photons (light-waves) can also be  
absorbed by an atom when an electron 
moves from a lower energy level to a 

higher energy level

Nucleus

Absorption



€ 

E = hf =
hc
λ

Hydrogen

0 eV

10.19 eV

12.07 eV
12.73 eV

13.6 eV (binding energy)



All stars 
produce dark 

line absorption 
spectra



What can we learn by 
analyzing starlight?

• A star’s temperature

• A star’s chemical composition
- peak wavelength of the spectral curve

- dips in the spectral curve or the 
lines in the absorption spectrum

• A star’s motion



The Doppler Effect

• Definition: “The change in wavelength of 
radiation (light) due to the relative motion 
between the source and the observer along the 
line of sight.”

http://www.youtube.com/watch?v=a3RfULw7aAY

http://www.youtube.com/watch?v=a3RfULw7aAY
http://www.youtube.com/watch?v=a3RfULw7aAY


Astronomers use the Doppler Effect to learn 
about the radial (along the line of sight) motions 

of stars, and other astronomical objects.



The Doppler Effect

• Definition: “The change in wavelength of 
radiation (light) due to the relative motion 
between the source and the observer along 
the line of sight.”



Doppler Effect
• When something which is giving off light moves 

towards or away from you, the wavelength of the 
emitted light is changed or shifted

V=0



Doppler Effect

• When the source of light is moving away from the 
observer the wavelength of the emitted light will 
appear to increase.  We call this a “redshift”.



Doppler Effect

• When the source of light is moving towards the 
observer the wavelength of the emitted light will 
appear to decrease.  We call this a “blueshift”.



The Doppler Effect

• Definition: “The change in wavelength of 
radiation due to relative motion between the 
source and the observer along the line of 
sight.”



Doppler Effect
• “Along the line of sight” means the Doppler 

Effect happens only if the object which is 
emitting light is moving towards you or away 
from you.
–An object moving “side to side” or perpendicular, 

relative to your line of sight, will not experience a 
Doppler Effect.



Astronomy Application

V=0



Doppler Shifts
• Redshift (to longer wavelengths):  The source is moving 

away from the observer
• Blueshift (to shorter wavelengths): The source is 

moving towards the observer

Δλ = wavelength shift
λo = wavelength if source is not moving

v = velocity of source
c = speed of light



What can we learn by 
analyzing starlight?

• A star’s temperature

• A star’s chemical composition
- peak wavelength of the spectral curve

- dips in the spectral curve or the 
lines in the absorption spectrum

• A star’s motion
- Doppler shift



Doppler Shift 
Lecture Tutorial p. 75-80

• Work with a partner!
• Read the instructions and questions carefully.
• Discuss the concepts and your answers with one another.  

Take time to understand it now!!!!
• Come to a consensus answer you both agree on and 

write complete thoughts into your LT.
• If you get stuck or are not sure of your answer, ask 

another group.


