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The research on developing terahertz
emitters based on impurity-doped single crystals
is getting more and more popular in recent years.
Impurity-doped bulk crystals are chosen as
candidates for terahertz sources for several
reasons: (a) The emission spectra lie directly
inside the terahertz region, (b) Emission
wavelength is tunable through applying external
stress or magnetic field, and (c) It is easy to get
the bulk material from the market. However, the
operating temperature and impurity con-
centration are somewhat limited by the type of
dopant or host crystal chosen. To realize the
potential of impurity-doped crystals as terahertz
sources, we investigate acceptor-doped single
crystal germanium. We theoretically analyze the
oscillator strengths of electric dipole transitions
as functions of stress along the [001] direction
for Group III acceptors in Ge for the first time
and use the effective mass approach considering

six-band coupling for strained semiconductors.



We find the variations of oscillator strengths
with increasing stress for transitions of G series
and D series are smaller than2x10> when the
applied stress is smaller than 0.3kBar. Such
variations are insignificant to the oscillator
strengths for transitions of D series but not for
those of G series. For transitions of C series, we
find some of them vary rapidly when the stress is
close to zero. These phenomena can be
explained by investigating the wave functions of
initial and final states of each transition. The
results of present work agree quantitatively with
experimental data. During the present research,
we choose gallium-doped single crystal
germanium as the measurement sample. We
measure not only the emission spectra under
different pulse conditions but also the absorption
spectra at different temperatures. The IV
measurements allow us to further analyze the
obtained spectra. These results can help us to
optimize the parameters needed for the
development of the impurity-based terahertz

sources.
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