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Ultrashort laser pulse excitation of devices like semiconductors and semiconductor based
photoconductive (PC) antennas for emitting and detecting terahertz (THz) radiation, respectively, has
established a field called THz electrophotonics. Time-domain spectroscopy of materials, imaging of objects, and
detection of harmful and illegal substances are few of the long sought applications of this field. Presently,
compact, cheap, and high power emitters and new detection techniques have been limited. In line with this,
continuous research of THz electrophotonics is of vital importance. In the thesis, new methods of generating and
detecting THz radiation are discussed.

In the first part of the thesis, THz radiation from bare InAs thin films with different film thicknesses
was measured to consider their viability as strong THz emitters in a transmission geometry setup and to further
investigate the mechanism of THz radiation from InAs. Four samples with different film thicknesses were
utilized: 150 nm, 230 nm, 380 nm, and 520 nm. Results show that the measured radiation in transmission
geometry exhibits an enhancement of the low frequency components and the strongest emission is from the
thickest 520 nm film. Comparison of the emission from a 520 nm film and of bulk GaAs in reflection geometry
reveals that the main THz radiation mechanism is the photo-Dember effect.

In the second part, investigation of the enhancement from InAs 520 nm thin film on Si substrate using
Si hemispherical lens coupler is reported. A 7.5 enhancement in the radiated THz wave amplitude from InAs
with Si lens coupler as compared to bare InAs is observed. The reason for the enhancement is the increase in the
collimation of the radiated THz wave propagating through the lens coupler to air interface.

Lastly, rectified terahertz signal is detected with the use of an asymmetric Schottky PC detector
antenna. The rectification effect is attributed to the Schottky barrier at the interface of the metal contact and
semiconductor substrate. The Schottky PC antenna is useful for THz imaging and sensing applications because
it enables us to detect the THz intensity or power without scanning the time-delay, which in turn decreases the

measurement time.
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