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1) For the intensity vs. time measured below (schematic) from a mode-locked laser, determine: 
a. Gain-bandwidth of the gain medium 
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b. Spacing between mirrors 
 
2L/c = 300 ps => L= 0.045 m 
 
 
 
 
 

c. Is the broadening homogeneous, or inhomogeneous? 
 
 
inhomogeneous. 
 
 
 
 
 
 

 
 



2)  A semiconductor diode laser draws 10 mA of current and lases at 1.55 microns.  
a. If the wall-plug efficiency is 100%, what is the optical output power? Hint: Assume that each 

electron that flows through the circuit generates one optical photon. 
 
I = 10 mA => # e/s = 10-2 C/s/1.6x10-19 C = 6.25 x 1016 electrons/s 
 
# photons/second = # electrons/second 
power = (# photons/second) x (energy/photon) 
energy/photon = hf = hc/λ = 6.6x10-34 J-s x 3x108 m/s / 1.55x10-6 m = 1.28x10-19 J 
 
power = (6.25x1016 1/s)x(1.28x10-19 J)=0.008 J/s = 0.008 W 
 

 
b. Determine the efficiency (optical power out divided by electrical power in) of the laser diode 

model Agere D4323P. This is the one where we handed out data sheets for in class. The 
important table from the data sheet is shown below. LF is the laser out put power when VLF is the 
voltage applied. Assume “typical” operating conditions. 

 
Optical power out (typ) = 40 mW 
Electrical power in (typ) = I x V = 350 mA x 1.5 V = 0.525 W 
 
Efficiency = 0.04 W/0.525 W = 7.6% 
 
 
 
 

 

 


