
Abstract— The THz emission from large-area-grating coupler 
placed on the 2DEG AlGaN/GaN heterostructures was measured 
at frequency range 0.3-30 THz and temperature from 300 to 500 
K with high spectral accuracy. The THz emission spectrum below 
10 THz was found to be close to the thermal black-body 
radiation. Indistinct radiation modified with 2DEG plasma 
resonances was observed at frequencies below 3 THz.  

I. INTRODUCTION  
HE application of terahertz (THz) radiation in security 

and medical diagnostics besides sensitive THz detectors 
also requires development of the compact high power THz 
emitters operating at room temperature [1-4]. High up to 
1.8 µW power emission with power conversion efficiency of 
1.6×10-6 in the range of 0.5-4.0 THz have been reported from 
AlGaN/GaN field effect transistors (FETs) with sub-micron 
grating Ohmic contacts [1]. Later substantially smaller power 
radiation was reported by submicron gate size HEMT 
demonstrating, for the first time, the emission peak tunability 
by the gate voltage between frequencies 0.75 and 2.1 THz 
[2, 3]. However Ohmic grating approach was abandoned and 
many groups worked with the THz plasmonic emitters based 
on FETs with Schottky gate couplers [4].  

On the other hand, the properties of electron plasma and 
lattice oscillations have been widely investigated in polar 
semiconductors and heterostructures such as GaAs and 
InGaAs [5], and GaN and AlGaN alloys [6-7]. Recently 
thermally stimulated selective THz emission from heavily 
doped GaAs and AlGaAs semiconductors have been observed 
at frequencies of coupled oscillations of free electron plasma 
and optical phonons but without the grating coupler [7].  

In this work, the THz emission from the grating coupled 
AlGaN/GaN heterostructures with two dimensional electron 
gas (2DEG) was investigated in the wide frequency range up 
to optical phonons frequencies. The metal grating of 2 x2 mm2 
size and the period from 0.2 µm to 150 µm were positioned on 
top of heterostructure using the electron beam and standard 
ultraviolet photolithography with the thin metal films 
deposition facilities. The Ohmic contacts were processed of 
appropriate ratio of Ti/Al/Ni/Au metals stack annealing at 
optimized temperature in N2 for 30s. After the metals Ni/Au 
were used to form HEMT with Schottky type electrodes [7]. 

The reflection and emission spectra of the HEMT with large 
area grating coupler were obtained by the Fourier transform 
infrared (FTIR) spectrometer (Nicolet 8700, Thermo 
Scientific) and the custom designed FTIR spectrometer with 
vacuum option both equipped with the polarization optics. 
Absolute emission power was measured with the calibrated 
THz power meter (Thomas Keating). The THz radiation 

spectrum from the heterostructure without the grating coupler 
was also measured under the same conditions and was later 
used as the reference. The spectra were measured at frequency 
range 10-1000 cm-1 (0.3-30 THz) with the accuracy of 1 cm-1 
and temperature up to 500 K.  

Comparative analysis of the emission spectra from the 
AlGaN/GaN heterostructure with and without grating revealed 
a polarization dependent THz emission. The THz emission 
spectrum below 10 THz was close to the thermal black-body 
radiation spectrum. Indistinct radiation modified with 2DEG 
plasma resonances was measured only for the small period 
grating couplers and it was observed in frequency range below 
3 THz. Measured absolute power values demonstrated that the 
grating coupled AlGaN/GaN emitters was able to provide 
electrical-to-optical conversion efficiency of about 10-3 in a 
frequency range below 10 THz.  
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