%48 % 2 b= S O T Vol. 48, No. 2
2026 4F 4 A OPTICAL INSTRUMENTS April, 2026

XEHS: 1005-5630(2026)02-0068-07 DOI: 10.3969/j.issn.1005-5630.202501170009

EB-ABMREHI XL
JRy g TR B B 5T

KRS, FRIEk
(B TR e 7 B HHAL TREBE . 19 200093)

BE: c2WRERSGOBATESE . Kk B Ao b ol vh 51k B 1 K 2248 m]
RAR T A T AFAR MK LM, KBGOk K ABIEEA TS KM% 6 EHEEL
RRE, I TRSHEEHXFHZRVNBOREEXETSR, BT 22 HL00
FREZM, ¥Ad TR RMEEZG R ELEKRERN, K EIE M TS KAk
F 5B, E KB, PR S ELA mA RIS . k@ F B it (surface
plasmon polaritions, SPPs)3t#kAeiBg K & 38k, N L LIRAT 2B G EH LS RE
HFBEHEX . RRAER LM EH AR T, BTIAF LB RERTIRIEBRERS &
F M SPPs 481 | ARAR S B3 S45633 42, LA E AR AT T B B0 09 BOE 0% £ 31%,
®Ja, WA T RRA B E N RARES BATo A B3Ik S SPPs X WA ZAF A 4% m, sk
R R A I 2 B B Wi A K 2 R B0 OB REFRARE T #7683,

XEF: B2 M; AME; AFRE; ABEEET; BBtk
FRESES: TN302 XEERESE: A

Localization and enhancement of terahertz electric
field in metal-graphene dipole antennas

CAI Yating, GUO Xuguang
(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China )

Abstract: Graphene has garnered significant attention from researchers in the field of terahertz
detection, attributed to its exceptionally high carrier mobility, full-spectrum terahertz absorption,
and remarkably fast response speed. The subwavelength localized enhancement of the terahertz
field is employed to intensify the terahertz-graphene interaction. Such enhancement is critical for
enhancing the performance of graphene terahertz detectors. A metal-graphene composite optical

antenna structure was designed to confine the terahertz field in free space to the subwavelength
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scale, thereby enhancing the absorption of incident terahertz waves by graphene. In the terahertz

band, the designed structure exhibits two resonance mechanisms, surface plasmon polaritons (SPPs)

resonance and dipole antenna open-circuit resonance. The coupling mode, resonance frequency, and

its variation with structural parameters of the metal-graphene composite antenna were theoretically

investigated. The dynamic coupling process in which dipole resonance meets, intersects, and

separates from graphene SPPs is observed by adjusting the size of the metal antenna, and the

absorption of graphene can be enhanced up to 31% when the two meet. Finally, the effects of

different graphene Fermi energy levels and scattering times on the interaction between the dipole

resonance and SPPs are also explored. This study provides new ideas to improve the absorption

performance of graphene in the terahertz band.
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Fig. 1 Dipole antenna structure and dipole resonance
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Fig.2 Graphene conductivity and SPPs resonance
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Fig.3 Structure of metal-graphene composite antenna and coupling process of two resonant dynamics
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