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Terahertz radiation frequency spectrum of large-aperture
GaAs photoconductor antennas
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Abstract: Based on Maxwell equations, the theoretical investigation on terahertz far-field radiation
from large-aperture photoconductive antennas triggered by femtosecond optical pulses is presented. The
frequency spectrum characteristics of THz pulse from large-aper ture GaAs photoconductive antennas with
different electrode shapes and gaps are analyzed. Different GaAs photoconductive antennas are fabricated
and experiments are performed. The experiment resulis and theoretical analysis show that the bandwidth of
large-aperture photoconductive antennas is 0.1 THz-2 THz; the different elecirode shapes mainly effect
the THz radiation amplitude in 1 THz-2 THz; smaller gap results in wider frequency and higher amplitude
above 1 THz.
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Fig.2 Different electrode shapes of dipole antenna
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Fig.3 Current distribution planform of different electrode shapes
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(a) rectangle electrode E.x=423 V/mm (b) triangle electrode E,n,,=604 V/mm

Fig.4 Current distribution section of rectangle and triangle electrodes
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Tablel Parameters of photoconductor antenna

number 3# 4# S# 6# T#
gap 0.5 mm 1 mm 1 mm 1 mm 1 mm
electrode shape rectangle A triangle rectangle semicircle circle
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Fig.5 THz time domain waveform and frequency of PCAs with different electrode shapes
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Fig.6 THz time domain waveform and frequency of rectangle PCA with different gaps
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