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Q1a: What are the procedures that

beam?

Attempt only (5) questions

could be taken to reduce the number of loneitudinal

Q13: An argon ion laser is operating at 488 nm in a confocal cavity in the TEM6' mode with a mirror separation of
0'6 m' Assume that the gsin medium is 0.4 m long, the beam radius (the effective limiting aperfure) for the
laserbeam is 0'5 mm ateach mirror, and the only losses in the cavity are the diffraction losses given by the
following table' what must the gain coefficient be for the laser to operate at threshold with mirror
reflectivities of 99.99%o at the laser wavelength? 

(gMarks)

Fresnel No. Internal losses

I 0.0008

0.85 0.0025

0.70 0.0 r

Q2a: on what parameters do the appropriate technique for creating short purses depend?

Q26: For the intensity versus time measured below for a mode-roked laser, determine:
i. Cain bandwidth of the gain medium.

ii. The spacing between mirrors.

iii. Number of locked modes.

iv. Coherence length
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modes in a laser output
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Q.^: what is the bcam poromctcr product? on what par?nletel. it depe'cis? wlat is t1e
paramctcr?

Qrs: A lascr opcrates in threshold condition. Tlie HR min'o. is a perfect rnirr,r. all the 1osses

' 
thc reflectton coettictetlt ot'the oc is 0.96 a'cl thc lcrrgth of thc laser is 40cm. Find:

i- I'he loss coefticient .

ii- The threshold gain coefficient.

ll The flucroccont lmc;.tdth.

relatiurr to M squarect

(4lVlarks)

in a round trip is 0.g%

iv-The bandwidth of a single mbde.

P.T.P
( 8 Marks )



ea: An Nd:glass laser l":l.06pm and (n:1.5) in which the mirrors are very close to the ends of the rod. Suppose

there are no losses except that of the minors whose reflectivities are l00oh and 85% respectively. The laser is

e-switched and has the following parameters: average power (l0W), period (2x10-3s) and duty cycle (2x10-a)'

Find the Pmax, pulse duration, length of the laser cavity and the quality factor. (12 Marks)

Qsr: A beam from He-Ne laser with power of lmw is passing through a circular hole of 3mm diameter' The

transmitted power is 0.25mW. Use the graph below to find the diameter of the laser beam' (6 Marks)

Diametrr at {

l5';

c 0.: i2 0.3 04 0'5 0.0 c? tl 8 0.s 1'0

RElallye dBfl)Bler 

-rr Aperlure C;arreler \
\ B'rarn dramet!'r I

Q5s: On what parameters do the beam waist of a stable optical cavity depend?

Qo:Findthelocationandradiusofthebeamwaistineachofthefollorvingresonators.Eachoneofthegiven
resonators can be used to a certain laser. So assig' each resorlator to one of the following rasers: high power

gaslaser'highpowerflashlamppumpedNd:YAGlaseranddiodepumpedNd:YAG|aser.(l2Marks)
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