Tutorial Sheet:  Lasers (1)

1. For an electromagnetic wave, propagating in air, calculate
(a)  The electric field strength when the power flow is 1W/m2
(b)  The power density required for a field strength of 107 V/m, and the corresponding pulse energy for 1μs pulses, focussed on a 10μm diameter spot.

2.  Explain population inversion.  Why are three and four stage lasers practicable, whereas two stage lasers are not?

[bookmark: _GoBack]3.  Explain the structure of a typical laser.

4.  What is meant by pumping?  Which are the more efficient means of achieving pumping.  

5.  What controls the operating frequency of a laser?

6.  What is the equation relating photon frequency to energy?

7.  Explain Q-switching and mode locking.

8.  Explain the operation of three types of lasers, dye lasers, gas lasers and fibre lasers.

