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(57) Abstract: A microwave plasma reactor for manufactur-
ing synthetic diamond material via chemical vapour depos-
ition, the microwave plasma reactor comprising: a mi-
crowave generator configured to generate microwaves at a
frequency f; a plasma chamber comprising a base, a top plate,
and a side wall extending from said base to said top plate de-
fining a resonance cavity for supporting a microwave reson-
ance mode, wherein the resonance cavity has a central rota-
tional axis of symmetry extending from the base to the top
plate, and wherein the top plate is mounted across said cent-
ral rotational axis of symmetry; a microwave coupling con-
figuration for feeding microwaves from the microwave gen-
erator into the plasma chamber; a gas flow system for feeding
process gases into the plasma chamber and removing them
therefrom; and a substrate holder disposed in the plasma
chamber and comprising a supporting surface for supporting
a substrate on which the synthetic diamond material is to be
deposited in use; wherein the resonance cavity is configured
to have a height, as measured from the base to the top plate
of the plasma chamber, which supports a TMy;; resonant
mode between the base and the top plate at said frequency f,
and wherein the resonance cavity is further configured to
have a diameter, as measured at a height less than 50% of the
height of the resonance cavity as measured from the base,
which satisfies the condition that a ratio of the resonance
cavity height / the resonance cavity diameter is in the range
0.3t01.0.
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