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3 [1+2+2]
Q2. a) A double heterojunction injection laser has an opt1ca1 cav@ of' length 50 pm and width 15 pm. At
normal operating temperature, the loss coefficient is 5 cm and the current threshold is 50 mA. When the
mirror reflectivity at each end of the optlcal cav1ty 1s 0 3 f° nd the gain factor § for the device. Assume
S [3]
'_&g in the market. A GaAs planar LED has an internal

that the current is confined to the optical cangy

wavelength of 6. 85pm when passing a forward current of

respectlvely Determme the total carrier recombination lifetime. [3+2]

b) Expia_lp the photo detection process in p-n photodiode and compare its performance with p-i-n
photodiode. Consider 700 photons per second are incident on a p-i~n photodiode which is operating at a
wavelength of 1.3 pm and they generate on average 550 electrons per second. Calculate the responsivity
of this p-i-n photodiode. [3+2]

Q4. a) A photodiode has a quantum efficiency of 65% when photons of energy 1.5x 10 J are incident
upon it. Calculate the incident optical power required to obtain a photocurrent of 2.5pA for this

photodiode. [3]



b} What are electro-optic and acousto-optic effect? How can these effects be used for designing optical
modulators? [3]
QS. a) Calculate the change in refractive index due to the iongitudinal electro-optic effect for a 4 mm
long crystal of lithium niobate for an applied voltage of 110 V. If the wavelength of light propagating
through the crystal is 550 nm, calculate the net phase shift between the two polarization components after
they emerge from the crystal. [3]

b) Calculate the output signal power for forward pumping and the overall gain in dB for'a }Ecr Raman
amplifier of length 2 km if the input signal power is 1y W. The attenuation coefﬁcrents s‘ afxd 0 f*or\slgnal

and pump wavelengths for this fiber are 0.15 and 0.20 dB/km, respectlvely Assume that

£=5x10""m/W. This amplifier is pumped by a laser of 1W power.




