N

HAL

open science

Multipolar Terahertz Antennas

Alaeddine Abbes, Annick Pénarier, Philippe Nouvel, Luca Varani, Stéphane Blin

» To cite this version:

Alaeddine Abbes, Annick Pénarier, Philippe Nouvel, Luca Varani, Stéphane Blin. Multipolar Terahertz An-

tennas. French-German TeraHertz Conference, May 2022, La grande motte, France. ¢hal-04283141)

HAL Id: hal-04283141
https://hal.umontpellier.fr/hal-04283141v1

Submitted on 13 Nov 2023

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Auto':izition
HAL Authorization


https://hal.umontpellier.fr/hal-04283141v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

French-German TeraHertz Conference 2022
Belambra Club La Grande Motte — 2022 May, 16-19th

Multipolar Terahertz Antennas

A. Abbes®, A. Pénarier®, P. Nouvel®, L. Varani® and S. Blin®
@IES, Univ Montpellier, UMR CNRS 5214, Montpellier, 34090, France

Corresponding author: alaeddine.abbes@umontpellier.fr

The recent progress on THz communications accelerated by photonic technologies [1] leads to a possible
integration of THz devices in the next-generation communication systems (6G). However, as photonic-
based Continuous-Wave (CW) THz sources are concerned, the output power is limited [2] and the coherence
(spatial, temporal and polarization) is not sufficient to ensure sufficient signal-to-noise at reception for
successful high-data-rate communications. Among the possible coherent sources, we proposed the use of a
Dual-Frequency Vertical-external-Cavity Surface-Emitting Laser (DF-VeCSEL) based on the coexistence
of two transverse modes operating around 1064 nm [3]. We demonstrated coherent and tunable THz
emission using two kinds of photomixers, either a commercial Uni-Travelling Carrier Photodiode (UTC-
PD) [4] or a plasmonic-based photoconductive antenna (PCA) [5]. In this work, we propose a solution to
improve the THz output power by taking advantage of the transverse structuration of the laser modes. The
idea is to collect all the optical beating spots available in the transverse Laguerre-Gauss modes of the DF-
VeCSEL. To this end, we designed MultiPolar Antennas (MPA) at 100 GHz as a proof-of-concept. Fig. 1
shows the design of 2 crossed dipoles on a high-resistivity Si-lens, showing that impedance matching can
be achieved (left) and that a higher gain is obtained in comparison to standard dipole antennas (right). We
will discuss the possible compromises in terms of impedance matching, gain and bandwidth of different
kinds of multipolar antenna designs using 2 to 4 dipoles, for various possible excitation polarity patterns.
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Figure 1: Multipolar antenna based on 2 crossed dipoles designed at 100 GHz.
Left) S11 parameter (Inset: view of the MPA). Right) Far-field pattern (max. realiz. gain of 8 dBi).
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