Numerical Problems
1. A 3-level laser emits a light of wavelength of 5500 Å. What will be the ratio of population of upper to lower level if the optical pumping mechanism is shutoff (Assume T= 300K). At what temperature for the conditions of a (a) would the ratio of populations be half?
2. Calculate power per unit area delivered by a laser pulse of energy 4.0X 10-3 Joule and the pulse length in time as 10-9 sec. When the pulse is focussed on a target to a very small spot of radius 1.5X10-5 m.
3. A laser beam has wavelength of 7200 Å and aperture 5X10-3. The laser beam is sent to moon at a distance 4X108 m from the earth. Determine (A) angular spread and (B) real spread when it reaches the moon.
4. For an ordinary source the coherence time is 10-10 sec. Obtain the degree of non-monochromaticity for wavelength 5400Å.
5. Find the relative population of two states in a ruby laser that produces a light beam of wavelength 6943Å at 300 K and 500 K?
6. He-Ne laser is capable of emitting the lights at wavelength 6328Å. Determine the energy difference between upper and lower levels for this wavelength.
7. A Pulsed laser is constructed with a ruby crystal as active element. The ruby rod contains typically a total of 3X1019 Cr+3 ions. If the wavelength of light emitted from ruby laser is 6940Å then calculate
(a) Total energy of one emitted photon
(b) Total energy available per laser pulse.
8. A laser pulse is focussed on a target to a very small spot of  radius  1.5X10-5 m. Calculate the power per unit area delivered by a laser pulse of energy 4.0X10-3 joule and pulse length in time as 10-9 sec.
9.  If the coherence length of sodium light is 2.9X10-2 m and its wavelength 5890Å. Then calculate the number of oscillations corresponding to coherence length and coherence time. 


