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A Photoconductive Terahertz Radiation Source Generating Terahertz
Waves with Arbitrary Polarization Direction
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Shaanxi Provincial Key Laboratory of Ultrafast Optoelectronics and Terahertz Science, Xi’an Universily of
Technology , Xi’an 710048, Shaanxi, China

Abstract  Based on terahertz time domain spectral (THz-TDS) system, we use two mutually perpendicular
photoconductive antennas construct a 1X2 GaAs photoconductive terahertz source array. Its radiation terahertz wave
polarization direction is studied by adjusting the bias voltage of each array element. The results indicate that, on the basis
of the efficient synthesis of photoconductive emission antenna arrays and the detection antenna that can simultaneously
detect the amplitude, phase and polarization state of pulsed terahertz waves, the intensity of terahertz waves radiated by
two parallel and vertical elements are changed by adjusting the bias voltage of each array element. After 1 X2 GaAs
photoconductive terahertz source array synchronously synthesized in the far field, pulse terahertz waves with different
polarization directions are generated, realizing a photoconductive terahertz radiation source that can generate terahertz
waves with arbitrary polarization direction in a fully electrically controlled manner.
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BS: beam splitter

QWP: quarterwave plate

HWP: halfware plate

WP: Wollaston prism

OPM: off-axis parabolie mirror

A: aftenuator

L: lens

M: mirror

ITO: indium tin oxide

PCA: photoconductive antenna array
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Fig. 1 Schematic diagram of THz-TDS system
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Table 1 Related parameters of reference signal
Dark On-state Bias  Amplitude /
Antenna . . )
resistance /kQ resistance /kQ voltage /V  arb. units
PCAV 472 4.5 80 2.4
PCAL 338 7.0 80 3.2
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Fig. 3 Amplitude of reference signals used in the experiment
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1X2 GaAs PCA. (a) PCAV; (b) PCAL; (c) physical diagram of 1 X2 GaAs PCA; (d) schematic diagram of 1 X2 GaAs PCA
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Fig. 4 Schematic diagram of the photoconductive

antenna circuit
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Correlation data of PCAV after series fixed resistor. (a) Comparison of the amplitude between the reference signal and the signal

series fixed resistor; (b) polarization direction of the reference signal; (c) polarization direction of the signal series resistor of

15 kQ; (d) polarization direction
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Table 2 Voltage distribution when PCAYV series fixed resistor

Resistance Voltage at both ends ~ Voltage at both ends
value /kQ of the antenna /V of the resistor /V
15 18.5 61.5
100 3.4 76.6
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Fig. 6 Experimental data of PCAV series sliding rheostat. (a) Amplitude of the signals when the sliding rheostat with different resistance

value; (b) polarization direction of THz wave radiated by 1 X2 GaAs PCA when the resistance of the sliding rheostat in series is

the intermediate value; (c) polarization direction of THz wave radiated by 1 X2 GaAs PCA when the resistance of the sliding

rheostat in series is the maximum value
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