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Subfamily

PHOTONIC LANTERN
Non-mode selective1

Mode selective2

EVANESCENT WAVE
COUPLING

PHASE PLATE DEVICES

Fiber coupler3

Free space unit converters
(Spatial Light Modulator, Binary
Phase Plate, Metamaterials,
etc.)4

Multi-Plane Light Conversion5

Technique which merges several single-mode cores into a single
multimode core using a conical waveguide, allowing the lower modes of
a multimode (MMF) or few-mode (FMF) fiber to be excited. Different
manufacturing techniques exist on the market. For example, a photonic
lantern can be made from multi-core fibers, from a single-mode fiber
bundle or by etching in a glass block.

For this technology, which consists
of exploiting an evanescent wave
to achieve index matching between
two modes in an SMF and an FMF,
the fundamental mode of the SMF
is converted into the mode with
same effective index in the FMF.
Using a cascade architecture based
on multiple SMFs and a single FMF,
it is then possible to build a mode
multiplexer.

This category brings together a
number of technologies that enable
unit conversion from the
fundamental mode to a given mode
using a phase mask. These
multiplexers then need to be
coupled into the fiber by means of
successive reflections on separator
and mirror plates in order to inject
all the modes generated into a
single optical fiber.

The MPLC simultaneously converts
each single-mode input into a given
mode in an MMF/FMF using
successive reflections on a single
phase plate and a mirror at a
specific propagation distance.

Conventional SDM technology
that has delivered promising
performance, but is now too
limited by its zero or partial
selectivity.

This technique obtains very
good performances, especially
in terms of crosstalk and 3-way
insertion loss, but it has a limited
number of modes due to its
architecture.

Various possibilities, but the
configurations are complicated
to implement due to the coupling
in the fiber, which makes this
technology difficult to
industrialize.

MPLC is now the benchmark for
SDM, with the largest number of
multiplexed modes in an
industrialized product, while
offering unmatched insertion loss
(IL) and crosstalk (XT)
performance.
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Principle

Potential number of modes
Crosstalk performance
Insertion loss performance
Industrialization capability
Cailabs’ opinion

A selective component developed
in recent years in the laboratory
which allows the modes to be
excited separately, but it is still
too complex to be manufactured
and too fragile to be
industrialized.
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