




operating temperature improves the detector performance. Optimized material 

exists for bolometers operating at 4.2K, 2.0K, 1.5K, 1.2K and 0.3K. As the 

operating temperature decreases, greater care is given to limiting the effect of 

incident background radiation. Accordingly bolometers are usually mounted with 

cooled filters, radiation baffles, or field optics. Background limited noise 

performance is achievable for a wide range of applications. Bolometers available 

in the market have a spectral range of 2 pm to 3000 pm (0.1 THz - 150 THz). 

Operating temperature ranges from 0.3 to 4.2K, with an efficiency of 100% for 

wavelengths below 200 pm (i.e., above 1.5THz).

New designs now make it possible to construct small-scale bolometer 

arrays. Performance of the array unit cell is equivalent to that of a discrete 

bolometer. Discrete bolometers are supplied in either a “side-looking” or “down

looking” configuration. Custom discrete designs are frequently developed

Other electronic components that should be used for the signal 

conditioning are preamplifier, gated integrator, and Boxcar averager. We are 

using HD-3 bolometer (Infrared Laboratories Inc.) and LN-6C preamplifier, which 

has high input impedance (1000MQ), low noise (5nV/Hz'/2). The preamplifier is an 

ideal device for most cooled detectors requiring voltage-mode amplification. First 

amplifier stage is located on the cold work surface near the detector. 

Microphonics, stray capacitance, and other problems associated with long leads 

and high impedance are minimized with this system.

Gated integrators and boxcar averagers (also called Chopped Signal 

Integrators or Phase Sensitive Detectors) are used to recover fast, repetitive,
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analog signals with time scales of 100's of picoseconds to 100's of 

microseconds. A time ’’gate” with a certain width is generated by the set delay 

from a trigger. A gated integrator amplifies and integrates the signal present 

during the gate is ‘on’ subtracting the noise or interference that may be present 

during the other time. The output of the gated integrator is averaged using a 

boxcar averager over many shots of the experiment. Signal processing modules 

can be used to display the signal on the computer. We have used the network 

analyzer for detecting the generated radiation as a preliminary detection process. 

In future, silicon bolometer will be used for the detection of the generated THz

radiation.

3.6 Summary

We have demonstrated the building of the Q-switched injection seeded 

diode pumped Nd:Vanadate solid state laser and explained the operation and 

results of the diode pumping, cavity alignment, Q-switching, and injection 

seeding. We obtained the pump output at KHz repetition rate and good beam 

characteristics with 500 pJ/pulse energy. We explained the laboratory 

arrangement of OPG’s using PPLN, and the THz detection method using the 

bolometer and other signal conditioning equipment.
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CHAPTER 4
CONCLUSION AND FUTURE DIRECTIONS

This thesis has reported the modeling and the laboratory setup for the 

generation and detection of the tunable THz radiation. We have explained from 

the model the effect of the PBG structure and the incident field angle on the 

bandwidth, enhancement, and tunability of the THz radiation. Thus generated, 

coherent, tunable, reliable, and economical THz sources could be used for 

various applications like THz imaging, THz spectroscopy, wireless 

communications, and millimeter wave radar, just to name a few.

Chapter 1 explains the importance of this thesis work. Chapter 2 reports 

the modeling of the enhanced tunable THz-wave generation in PBG structures. 

We demonstrated the effect of the number of layers, the refractive index contrast 

of the PBG sample and the angle tuning of the input fields on the bandwidth, 

intensity, and tunability of the signal. THz radiation power conversion is 

presented.

Chapter 3 reports the laboratory setup for the THz-wave generation and 

detection. This chapter covered the operation and building of the injection 

seeded diode pumped Nd:YVC>4 pump laser system, Optical Parametric 

Generation (OPG) setup, and the detection of the generated THz signal using the 

Si-bolometer. The future work is to try different nonlinear optical crystals like PBG
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