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Introduction and Motivation

Kawase, Minamide, Ito, et.al.,, have previous demonstrated tunable, 0.7-2.4 THz
wave parametric generator using LINBOs.

Tanabe, Nishizawa, et.al., have also demonstrated a 3- 7 THz tunable THz source
using GaP.

These designs produce high-power THz radiation but have ns-wide THz emission
pulse widths.

We have previously demonstrated high B-field enhanced, surface-illuminated InAs
wafer emitter, capable of producing picosecond THz transient pulses.

LINNBO; and GaP are excellent THz nonlinear optical materials but we intend to
investigate other materials that can be utilized complementarily with the THz
emission spectrum of InAs.

We initiate this work by investigating the THz birefringence properties of BBO
crystal.
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The figure showing the complex experimental setup for the THz parametric generator (TPG) . The TPG gain
media consisted of two serial nonlinear crystals MgO:LiNbO,. An array of seven Si-prism couplers wasplaced
on the y surface of the crystal for efficient coupling of the THz wave. The idler and THz-waves were generated
simultaneously in a direction that satisfied noncollinear phase-matching conditions. The pump used was a
Q-switched Nd:YAG laser (1064 nm). A continuous-wave SLM-tunable diode laser (1.066-1.074) nm was
used as an injection seeder for the idler. The incident angle of seed was rotated, when necessary, by a mirror
on ay stage.
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Future Plans

Combining these two THz generation designs...
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Experiment
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Azimuthal angle dependence of the 800 nm and broadband THz
transmission of the BBO crystal, showing birefringence. The Q° orientation
coincides with the crystal’s c-axis.
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Terahertz transmission spectra for selected azimuthal angle orientations. A
strong absorption band at 0.65 THz for the 40° to 60° orientations is attributed
to low frequency phonon modes of the [B;O¢]* rings. The BBO crystal
exhibits 60% transmittance at 0.35 THz. We surmise, this is better than what
was experimentally observed for LINBO,.
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Results
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Conclusions and Future Plans

We report experimental work on the optical properties of BBO in the
0.1 to 1.1 terahertz (THz) region. Primarily, results show that this
material is significantly more transparent for submillimeter waves than
LINBO; and it was demonstrated that this material also exhibits
birefringence in the THz range.

These findings could prove vital in utilizing phase matching conditions
to realize BBO-based optical parametric devices operating the THz
region.
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Future Plans

Design and development of a THz Optical Parametric Amplifier
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Magnetic switching of THz beams
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