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Recap I    Lecture 37 



Recap II 



Today: 
•Photons: 

• X-ray production 

• Spectroscopy and 
spectra 

 

 

 

 

 

 

 

 





If one doubles the wavelength of the incoming light, the 
Compton shift  … 

A. … doubles 

B.  … stays the same 

C.  … decreases by a factor ½ 

D.  Something else 

 



Why, in Compton scattering, would you expect  to be 
independent of the scatter material?  

A. Because the equation says so 

B. Because the photon scatters of a free 

electron in the Compton effect 

C. It is not independent of the scatter 

material 

 



Photon Model for X-Ray Production: 







Spectroscopy: 



Continuous vs. Line Spectra 
• A glowing solid produces a continuous spectrum from the 

material as a whole. 
• Example: filament in a light bulb 

 
 

 
• A glowing gas at low pressure produces a characteristic line 

spectrum of specific wavelengths doe to the emission form 
individual atoms or molecules 
• Example: Emission spectrum of hydrogen 

 
 
• Example: Emission spectrum of iron 









Emission Spectrum for Hydrogen  

Discharge Lamp Visible Balmer Series: 

frequency 

J.J. Balmer (1885): 

General empirical result: 
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Energy Levels of the Hydrogen Atom  

2n hydrogen,

1
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...3,2,1n

 Energy levels of atoms 
are quantized! 
 Particles confined 

to small volume 
have quantized 
energies! 
 

 



 

 All atoms and molecules have characteristic (unique) energy 
level structures. 
 

 Atoms have characteristic (unique)  line spectra in the gas 
phase. 
 

 Emission or absorption spectra can be used to check for the 
presence of certain atoms in a gas  
 Example: Absorption lines in the sun’s continuous spectrum 

Dark lines in the 
solar spectrum are 
caused by 
absorption by 
chemical elements 
in the Solar 
atmosphere. 

hydrogen hydrogen 
sodium 
helium 

iron calcium helium 



Stellar Classification 
In astronomy, stellar classification is a classification 
of stars based on their spectral characteristics.  


