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INSTRUCTIONS: Answer question one and any other two questions  
      
 
QUESTION ONE (30 MARKS) 

a) (i)     What does the acronym LASER stand for?     (1 Mark)   

(ii) What are principles of a LASER?      (1 Mark)  

(iii) Briefly, explain how light is generated in a LASER.   (1 Mark) 

(iv) State two examples of LASER.      (1 Mark) 

b) (i)   What is spectral line shape?       (1 Mark) 

(ii)   Briefly, differentiate spontaneous emission and stimulated emission. (2 Marks) 

c) (i)     State and briefly explain three laser modes.    (2 Marks) 

(ii)    State the four most popular control modes.     (2 Marks) 

(iii)   Differentiate homogeneous and inhomogeneous broadening.  (2 Marks) 

d) (i)     What is the difference between three-level laser and four-level laser? (2 Marks) 

(ii)    Describe briefly, what is Quasi-three level systems with examples. (2 Marks) 

(iii)   State and briefly explain two common errors related to three-level gain media(2 Marks) 

e) (i)    What is an optical Cavity in LASER?     (1 Mark) 

(ii)    Explain how light confined in resonator mode reflect multiple times. (1 Mark) 

(iii)  State two resonator types of optical cavities.    (2 Marks) 
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f) A laser emits light at wavelength ∝= 750��, with a bandwidth of ∆�= 0.1��. 

(i)  What is the coherence length and the coherence time?   (3 Marks) 

(ii)  If the bandwidth stays the same, at what wavelength will the coherence length be 

double?         (4 Marks) 

 

QUESTION TWO (20 MARKS) 

a) The two arms of Michelson interferometer have the same physical distance from the 

beam splitter, but one of the mirrors (Mirror A) introduces an additional phase shift of 

�
2� . Assume that the intensities (L0) are the same for both arms. What is the intensity at 

the detector?         (4 Marks) 

b) What is the minimal distance of mirror A need to move closer to the beam splitter inorder 

to have maximum intensity? Assume that the optical wavelength is 500nm, and the 

retractive index of air is 1.       (4 Marks) 

c) What is the minimal distance of mirror A moved closer to the beam splitter in order to 

have minimum intensity?       (5 Marks) 

d) If we insert a gas cell of 1cm long in arm B that the retractive index of the gas is pressure 

dependence, where � = 1 + 0.005�/(1���). What is the pressure of the cell in order to 

compensate for this additional phase of mirror A?    (7 Marks) 

 

QUESTION THREE (20 MARKS) 

a) (i)   What is a Gaussian Beam?      (3  Marks) 
 
(ii)  What are the applications of a Gaussian Beam?    (4 Marks) 
 

b) (i)    What is Railegh length?       (3 Marks) 

           (ii)    How is this parameter useful?      (3 Marks) 

c) (i)     Explain in detail what is the higher-order modes in laser physics? (5 Marks) 

(ii)    How is light transmitted in higher-order modes.   (2 Marks) 
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QUESTION FOUR (20 MARKS) 

a) (i)   What is a laser printer?       (2 Marks) 
 
(ii)   State Eight components of a laser printer.    (4 Marks) 

b) (i)     What is Electrophotographic (EP) print process?   (2 Marks) 

(ii)    Mention six stages of EP print process.     (3 Marks) 

c) (i)     How does a laser work?       (3 Marks) 

           (ii)     What is the difference between black and white laser printer and a colour laser 
printer? Give detailed explanations.     (5 Marks) 

(iii)   Give a brief comparison between laser and inkjet printers.  (3 Marks) 


