55 45 B4 2 W] AN/ RS 3 S = 23 (4 Vol. 45, No. 2
2026 474 H J. Infrared Millim. Waves April, 2026

XEHS:1001-9014(2026)02-0288-06

DOI:10. 11972/j. issn. 1001-9014. 2026. 02. 012

R46E GaAs KBS AHZEHE A R SHF R

KER, & I, F-A, B &, WM

(VUL TR PEvUA B POCH 5 K22 B4 3 0 000 2, BEVE U4 710048)

WEAAOERERENEEMASERENARBTHEFARZERREXREE, HLEHLEFREPCA),
XAGA B ERE(PCA G ERD LB TR NBELANET, B EEEAR. XEXITHFAH T 6MEALR
6] M TG 0 H i AR A IR H IPCA, 38 3T 4 8 2 15 24 38 B oA 46 B AR 1) 69 R i 3, 3T 7 IPCA 5 % 48 PCA (FFAT B4R
R & 2 R B W AR S R AR e, FE— P HFR T IPCA By 45 ST MW M o 20 B AL AR ) IR B R A A
BERGH T, L sEFE LW, 40 T IPCA Mt T4 K4, HE THz fod 28 MR EE S T 30 1%

X B R AMELBEH; VEEERRE; AMEHHE L RS BAHE

FESES 043 XERARIRAD . A

Research on the performance and parameters of interdigital GaAs
photoconductive terahertz radiation source

ZHANG Yu-Song, SHIWei', LIYi-Fan, HOU Lei, LI Huan-Lin

(Shaanxi Key Laboratory of Ultrafast Photoelectronic Technology and Terahertz Science, Xi’an University of
Technology, Xi’an 710048, China)

Abstract: Optimizing the base material and electrode structure of photoconductive antennas is crucial for enhancing
their terahertz wave radiation performance. Compared with traditional photoconductive antennas (PCAs), the interdigi-
tal photoconductive antenna (IPCA) can accommodate multiple array elements within a smaller photosensitive area,
leading to better radiation performance. This study designed and developed six types of IPCAs with varying numbers of
array elements and electrode gaps. By introducing metal layer shielding to eliminate the reverse electric field between
adjacent electrodes, the radiation and polarization characteristics of the IPCA were compared with those of traditional
PCAs (parallel electrode and bowtie antennas). Furthermore, variations in the radiation characteristics of the IPCA
with respect to the number of array elements, electrode gaps, pump light energy, and bias electric field were investigat-
ed. Experimental results show that the THz pulse radiation amplitude of a 40-array-element IPCA is 30 times higher
than that of a single antenna.
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Fig. 1 Schematic diagram of IPCA test of different electrode
parameters based on THz-TDS: (a) schematic diagram of IP-
CA structure; (b) schematic diagram of IPCA processing wa-
fer; (c) IPCA physical diagram; (d) THz-TDS optical path

diagram
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Table 1 IPCA with 6 different structural parameters
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Fig. 2 Antennas with different electrode shapes: (a) time domain signals, the illustration shows the real picture of bowtie anten-

Frequency/THz

na; (b) frequency domain signals, the illustration shows the real picture of PPCA; (¢) polarization state
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Fig. 3

(a) time domain signals; (b) frequency domain signals

Antennas with different numbers of array elements:
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Fig. 4 Changes in THz wave amplitude radiated by antennas
with different array element numbers under different bias elec-
tric fields with pump light energy: (a) Al antenna; (b) A2 an-

tenna; (c) A3 antenna; (d) A4 antenna
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Fig. 5 Antennas with different electrode gaps: (a) time domain signals; (b) frequency domain signals; (c) comparison of time

domain signal waveforms of a single antenna and a 40-element array, and the curve of time domain signal waveform of a single ele-

ment amplified by 10 times
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Fig. 6 Changes in THz wave amplitude radiated by IPCA with different electrode gaps under different bias electric fields with
pump light energy: (a) A4 antenna; (b) A5 antenna; (c) A6 antenna
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