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 Fabry-Perot Transmission and Reflection (general; with gain or absorption): 
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for plane waves 
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Free Spectral Range: 
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Photon Lifetime:        

   
   

       
 

 

       
 

 

General Resonance Condition: 

roundtrip phase change= q2 

 
Lorentzian  line shape: 

e.g. in  natural or pressure broadened  
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Doppler broadened line shape 
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Degeneracy factors of level i:  gi =2Ji+1   (Ji is total angular momentum quantum number of that level) 

 

Laser amplifier gain: 
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 0  where G0=exp(0Lg) is the small-signal gain, G=Iout/Iin 

 

ABCD Matrices  A B

C D
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Free space of length d 
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Dielectric interface 
 (from n1 to n2)  
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Propagation in a medium of 
length d and index n2=n 
immersed in vacuum (n1=1). 
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Thin lens of focal length f 
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Mirror with radius of curvature R 
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Spherical dielectric interface 
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Laser Threshold:    G0
2S=1     

S= passive cavity survival factor (=R1R2 for a simple two mirror cavity) 

 

Photon Density (Photon Number per Volume) 
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ABCD rule for Gaussian beams: 

 

1
2

1

Aq B
q

Cq D




    
where

 
 

0

0

2

( )

1 1

( ) ( ) ( )

q z z iz

or

i
q z R z nw z





 

 

 

Stability condition:  -1<(A+D)/2<1

 

convention for refractive 

and reflective surfaces: 

 



Fundamental Physical Constants  

Quantity Symbol Value 

Speed of light c  

Planck constant h  

Planck constant h  

Planck hbar   

Planck hbar   

Gravitation constant G 
 

Boltzmann constant k 
 

Molar gas constant R 
 

Charge of electron e 
 

Permeability of vacuum 
  

Permittivity of vacuum 
  

Mass of electron 
  

Mass of proton 
  

Mass of neutron 
  

Avogadro's number 
  

Stefan-Boltzmann constant   

Rydberg constant   

Bohr magneton 
  

Bohr radius 
  

Standard atmosphere atm 
 

 

1G = 10
-4

 T  ,   1 eV = 1.602  10
-19 

J,   1 dyne = 10
-5

 N,  1 erg = 10
-7 

J 

 

 


