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Exercise 11.1: Transient absorption 
 
Explain briefly how an optical delay line works and calculate the length that is necessary in an 
ultrafast transient absorption experiment to measure a signal that completely decays in 20 ns. Is 
this a realistic experiment? What alternative experiment is possible when measuring signals on a 
similar timescale? 
 

Exercise 11.2: Quantum size effects 
 
Estimate the temperature at which quantum size effects would be important for a semiconductor 
layer of thickness 1 µm if the effective mass of the electrons is 0.1 m0. (m0 = 9.11 x 10−31 kg) 
 

Exercise 11.3: Absorption in quantum wells 
 
Using the data for GaAs listed the table below, estimate the difference in the wavelength of the 
absorption edge of a 20 nm GaAs quantum well and bulk GaAs at 300 K.  
 

 


