Terahertz quantum cascade lasers with
guasi-periodic resonators

Lukas Mahley Alessandro Tredicucci, Harvey E. Beere and David A. Ritchie
Richard P. Green and Fabio Beltram Cavendish Laboratory,
NEST/INFM and Scuola Normale Superiore, University of Cambridge,
Piazza dei Cavalieri 7, Madingley Road,
Pisa, 1-56126, Italy Cambridge CB3 OHE,
email: L.Mahler@sns.it United Kingdom

Abstract—We report simulations and experimental results of Wavelength (um) Wavelength (mm)
: i FSRrH ; ; lavelength (um
THz QCLs with quasi-periodic resonators based on a Fibonacci 125 120 115 110 100 95
sequence. - -
a 3 E A=5.5 um

(b)

Terahertz quantum cascade lasers were first demonstrated (@)
in 2002 [1] and have since undergone rapid development.g'
One of the most active areas of reasearch into these devices
has been the development of devices emitting in a single
longitudinal mode through the use of distributed feedback
(DFB) resonators. Because the optical mode in these devices g
arises through a surface plasmon, it is possible to implémen 1
them with periodically arranged slits in the top metalligat 80 s % 29
These have been demonstrated for both single- and double-
metal waveguides [2],[3],[4].
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Since the patterns are easily defined with optical contact
lithography, this system is well suited to study novel regon
concepts like quasi-periodic or random structures. As & firs
step, a Fibonacci structure was chosen. It is usually gestbra
by two different layers of dielectric A and B stacked accogdi
to the following rule:S;11 = {S;-1,5;} for j > 1, with Fig. 1. (a) Laser emission spectrum measured from a singlenplasTHz
So = {B} and S; = {A}. A sequence of this type ShOWSQ_C!-I Wiéh a Fib_cmacc(ij rets)lonam:. I(b) Calcy(;ated n_wta>c<jimt'1trtr11 _iri‘tjgmk)r a
. . . . . . sSimilar device with a double metal waveguide, excited with apeource.
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Distributed feed band gap, where light transport is praadbi
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