-

View metadata, citation and similar papers at core.ac.uk brought to you byﬁ CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
oo

LIGA-based Slow Wave Structure for a THz Vacuum Amplifier

Bouamrane, F.; Bouveta, T.; Megtert, S.; Brunetti, F.; Mineo, M.; Paoloni, C.; Tamburri, E.; Terranova,
M.L.; Ulisse, G.; Di Carlo, A.; Marchesin, R.; Pham, K.; Durand, A.; Kotiranta, M.; Krozer, Viktor; Guiset,
P.; de Rossi, A.; Schnell, J.P.; Legagneux, P.; Dolfi, D.; Fiorello, A.; Dispenza, M.; Secchi, A.; Zhurbenko,
Vitaliy; Gohier, A.; Cojocaru, C.-S.

Published in:

Proceedings of the 9th HARMST 2011

Publication date:
2011

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Bouamrane, F., Bouveta, T., Megtert, S., Brunetti, F., Mineo, M., Paoloni, C., ... Cojocaru, C-S. (2011). LIGA-
based Slow Wave Structure for a THz Vacuum Amplifier. In Proceedings of the 9th HARMST 2011

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/13757914?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/ligabased-slow-wave-structure-for-a-thz-vacuum-amplifier(0165e201-9281-4295-9edd-111cd70838f2).html

LIGA-based Slow Wave Structure
for a THz Vacuum Amplifier

F. Bouamrane®, T. Bouvet’, S. Megtert®, F. Brunetti’, M. Mineo", C. Paoloni®, E. Tamburri",
M.L.Terranova’, G. Ulisse®, A. Di Carlo®, R. Marchesin®, K. Pham®, A. Durand®, M.
Kotiranta’, V. Krozer?, P. Guiset®, A. de Rossi®, J.P. Schnell, P. Legagneux®, D. Dolfi, A.
Fiorellof, M. Dispenzaf, A. Secchif, V. Zhurbenko?®, A. Gohierh, C.-S. Cojocaruh,
“UMR 137 CNRS/Thales, Palaiseau, France

*Dept. Elelctronic Engineering, University of Rome Tor Vergata, Rome, Italy.
“Thales Electron Devices, Vélizy, France.
dPhysikalisches Institut, Goethe-Universitdt Frankfurt, Frankfurt am Main, Germany.
“Thales Research & Technology, Palaiseau, France.
fSelex—SI, Rome, Italy.
£Technical University of Denmark, Kgs. Lyngby, Denmark.
"LPICM - Ecole Polytechnique, (UMR 7647) CNRS, Palaiseau, France.
Corresponding : E-mail : stephan.megtert @thalesgroup.com,Tel: +33 169 415 743

The specific properties of TeraHertz (THz) radiation such as penetration through
packaging materials, clothing, shoes, books, bags, etc allow to use this radiation for detection
of potentially dangerous concealed substances in security applications as well as for imaging
and spectroscopy. The transmitted and reflected spectra of many materials of security interest
(explosives, drugs chemical and biological agents etc.) contain THz absorption fingerprint.
Terahertz radiation is considered biologically safe for human being due to their low photon
energy unable to cause harmful photo ionisation.

Different approaches for THz signal generation have been employed over the last
years. They are based either on multiplication of a signal from low frequency sources or
mixing of two optical sources and down conversion from optical frequencies. Unfortunately
they provide low power, are bulky and/or operate at low temperature. This technological state
defines what is called THz gap in terms of available THz sources.

In the framework of a European Network, a large consortium of R&D teams merged
their competences towards overcoming power/size limitation of THz sources by developing a
compact, efficient and reliable novel vacuum THz amplifier to boost the overall performance
of existing sources.

The currently available micro fabrication techniques (UV and X ray lithography /
LIGA) impose constraints for device realization: the chosen THz Drive Signal Amplifier is
designed to work as a traveling wave tube TWT (Fig. 1). The electron beam is generated by
an electron gun where the cathode can be either a micro thermo-ionic cathode or a cold CNT
cathode (Carbon Nano Tube). The electrons emitted by the cathode are accelerated by the
voltage between the cathode and the anode and shaped in electron beam. A static magnetic
field focusing is required to confine the electron beam in the Slow Wave Structure (the
interaction structure). The RF field in the SWS causes velocity modulation of the electrons in
the beam to establish the bunching of the electron beam. A collector dissipates the electron
beam power at the end of the tube.
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Fig.1 Schematic drawing of a Travelling Wave Tube
The SWS is of a new type [1] and is called “Double Corrugated Waveguide” as shown

in Figure2 a, b. X ray LIGA process has been used for the realization of this delay line, a
detail of which is shown on Figure 2c.
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Fig. 2: a) Schematic cross section of the SWS, b) dimensions of one cell, ¢) corresponding
LIGA structures

A Backward Wave Amplifier (BWA) configuration has been chosen for THz amplifier
realization. In a BWA the output port is located at the gun end and the input port at the
collector end. The schematic of BWA and X ray LIGA realization of coupling structures are
depicted on Figure 3 a,b.

"a) b)
Fig. 3: a) Schematic of the BWA amplifier. b) LIGA structures showing the end of the delay
line and the coupling structures.

The assembly of the SWS with the other elements of the vacuum tube amplifier (not
LIGA made) is in progress.
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