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Abstract: The photothermal effect in graphene offers advantages such as broad response bandwidth,
high sensitivity, rapid response speed, and strong integration capability, making it a promising candidate
for developing high—performance terahertz detectors. In this study, a new type of terahertz detector is
designed by organically integrating two different types of photothermoelectric detector configurations,
namely, dual-gate modulation and asymmetric source—drain electrode structure. This synergistic
integration significantly enhances the detector's overall performance. Experimental results demonstrate
that the detector achieves a responsivity of 50.48 V/W under 0.3 THz illumination, with a response time
of 25.74 s and a Noise—Equivalent Power(NEP) of 235.37 pW/Hz'".
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(a) schematic of the 'cloverleaf' type antenna (b) scattering parameters simulated in the 0.2~0.4 THz band

Fig.1 Design of the detector electrode structure
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Fig.2 Flow of detector preparation process
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(a) optical microscope image (b) scanning electron microscope image at the graphene channel
Fig.3 Detector prototype
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Fig.4 Raman spectroscopy of the graphene channel
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Fig.5 Electrical characterization of the detector
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(a) source leakage electrode asymmetric type detector channel (b) current leakage comparison diagram

Fig.7 Source leakage electrode asymmetric type detector channel and current leakage comparison diagram
PRl 7 58 PR I X AR 22 K A 8 AR s s, T o L s B

2.3 K 2% e Jiz 45 4 3t

R 2 W o7 PR S A B A . R ZE IR . B IR L BRI RS RS L BUNIBORAS F R SR %
IO % 75 3 VBT R 2R G B AN BT 8 BT/ o ROBA 2% UL H AR O 0.3 THz, JH 807 U5 RRG T Hit U U Oy i 7 2 (AL D)
J&, 55 K A & O R 22 5 i A3t V8] 1) A ] I S BRI R AR 4R L S B 5 5, I T e S SR IR 15 5, R
TR A AT RS P T 22 18] 8 56w o7 Fi, S R

W IO J3E (Ry) S I T I 48 06 F B 0 20038, S Sl i) B2 HL TS (U,) 5 A8 RO SR O D) 38 (P g B LEAEL

Ry= - (3)

PR R R AR A A RO SO BN 0,023 1 mm?, 1 0 &R G KRR 2% Dl B9 A S AR BR O B Thi AR



896 KL RE BT E R 23 %

0.27 mm®, LK TABOCHI B, B LR AT IR BUT 5 Py=6.52 uWo it G 2 329.13 v, A
Wi 147 JE Ky 50.48 V/W .

electrical
signal . g
' forcing function generator
switchable electrical electrical
N, reflector signal signal
terahertz S detector current lock—in
~ M il - =y
SOUTCE ~ light under test amplifier amplifier
path .
electrical
signal

| power meter

source meter

(a) schematic diagram of the detector test optical path (b) photos of the test system
Fig.8 Schematic diagram of the detector test optical path and photos of the test system
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(a) difference value in Seebeck coefficients on both sides of the graphene channel (b) experimental photoresponse values of the device

under different gate voltages of the double—gate system under corresponding gate—voltage conditions
Fig.10 Light response under different gate voltage regulations
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