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Abstract Motivation
We present a novel GaAs/Aly3Gag7As
split-well  resonant-phonon  (SWRP) ap-
terahertz quantum cascade laser (THz
QCLs). This scheme allows efficient
isolation of the carriers from the
continuum and excited states and
decreases the overlap between the active
region and the doped area. This design
has potential to improve temperature
performance of THz QCLs .

this gap.

The 1~10 THz range is called the THz
The invention of THz QCLs can bridge

To date, no room temperature THz-
QCLs have been reported. The study
towards realization of operating THz-
QCLs at room temperature is of high
importance and can make this
technology available for industrial use
and allows this technology to be used
for widespread applications.

THz applications
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v Biochemistry
v Astrophysics
v Spectroscopy
v Security

v Medici

v Real-time imaging

THz QCLs Operating principle
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THz QCL SWRP scheme
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Table 1-experimental parameters: Clean 4 level system

smk | * A strong drop at
temperatures above
109 K.
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Most of the electrons occupy the active laser :";‘;‘;‘r :ﬂ::::n":er n:::(':(l;x) };-l-
levels, with thermally activated leakage sd.em;) [mev] [A/em?]
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Pulsed light current and spectrum measurements 1-V curves to room temperature, this
. . . indicates that no leakage
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* The activation energy extracted
is ~19 meV, indicating the
thermally activated LO-phonon
relaxation®.

* The threshold current rises
exponentially and its behavior
can be well characterized by
the standard model®
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Strong coupling regime: T 3> it
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Conclusions:

between the active region and the doped area.

* We experimentally demonstrated a novel SWRP scheme for THz QCLs that has a potential for high temperature operation.
* This scheme allows efficient isolation of the carriers from the continuum and excited states and decreases the overlap

« Strategy to improve the temperature performance of THz QCLs: an increased doping level




