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Over the last two decades, light-pulse atom interferometers have evolved to become excellent instruments
for high-precision measurements in metrology and have provided novel possibilities to test fundamental
concepts of physics, like e.g. the equivalence principle. In this regard, Bragg and Raman diffraction have
proven to be useful techniques in realizing mirrors and beam splitters for matter waves, in analogy to
classical optical interferometry.

Motivated by recent debates [1–3] about phase contributions due to proper time in atom interferometers
it has become clear [4, 5] that the specific realization of the mirror is crucial and in an interferometer of
Mach-Zehnder type with Bragg or Raman mirrors phase contributions due to proper time do not appear
[3].

Fig. 1: Scheme of the specular mirror interferometer.

However, an interferometer with a
specular mirror, as shown in Fig. 1, be-
haves differently from a conventional
Mach-Zehnder interferometer. In par-
ticular, the three contributions to the
phase, namely the action due to kinetic
and gravitational energy, as well as the
interaction with the laser pulses, con-
tribute differently [6]. In fact, the ki-
netic and gravitational term do not can-
cel each other, as in the case of the Mach-
Zehnder geometry, and thus one can in-
terpret the phase as originating from a
non-vanishing proper time difference be-
tween the two branches.

In our talk, we will focus on the realization of specular mirrors generated by an evanescent wave field
[7]. Furthermore, we will investigate the practical feasability as well as the limitations which go along
with such a scheme in terms of the relevant experimental parameters.
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