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Examples of high-power applications: sometimes the single mode is needed

LIDAR sensing for detecting obstacles tens of meters away

QYRO 
project

In this specific case the target is a
quantum gyroscope, based excited
atoms at very specific energy. A single
mode emission is needed!



How to reach higher power? Simple… a larger active area!

Oxide aperture

Problem with 
increasing the area: 

multi-mode emission

Spatial superposition 
of the modes &

Multiple wavelengths



It is possible to suppress the superior modes with a grating relief (1)
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Grating relief: lower threshold for the fundamental 
mode, higher threshold for the superior modes



It is possible to suppress the superior modes with a grating relief (2)

The grating is used for 
polarization control.

IDEA:

This holds for a 
standard VCSEL. We 
can apply the same 
idea to large area 
VCSELs patterning 
their outcoupling 

facet with arrays of 
grating reliefs



Large area VCSELs with patterned outcoupling facet

Experimental validation with 8 reliefs

Patterning of relief arrays at 
the outcoupling facet to 
ensure single mode emission!
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