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Overview  

PowerPhotonic’s patented (US 8253087 B2)  wavefront 
sensor system  allows for the high-resolution 
measurement of a wavefront emitted from a high-
power kW class laser system while running at full power. 

Based on PowerPhotonic patented technology, the 
wavefront sensor system consists of a precision 
optomechanical device combined with a custom 
software package that enables the measurement of a 
laser whilst at full operational load.  This allows for very 
accurate measurement of both the static and thermally 
dependent wavefront errors that occur when using a 
high-power laser in the target regime.  Angular 
measurement resolution down to less than 0.1mrad 
wavefront pointing is achievable, with maximum 
measurement angles up to 150mrad. 

The wavefront sensor “head”, is scanned in front of the 
high-power laser whilst it is in operation and a small 
portion of the high-power beam is sampled by a pin hole 
in a gold-plated reflector. This allows the measurement 
system to acquire information about the laser, while 
directing the significant remainder of light towards two 
water cooled beam dumps. 

 

Key Features Target Applications 
 

 Allows users of high-power lasers to probe the 
properties of the laser wavefront, at very high 
resolution and without the necessity for complex 
relay optics 

 Software tool for semi-automated measuring of 
wavefront information from the output of an array 
of diode lasers and producing an output suitable for 
PowerPhotonic to convert to a custom phaseplate 
surface 

 

 
 Laser diode stack measurements 
 Correction optic surface generation 

o Custom corrective phaseplates 
o Emitter matched, monolithic optics 
o Reformatting optics 

 Thermal lensing measurements 
 Ultrafast laser measurements 

 

Benefits 
 

 With its intuitive software interface, the user can 
acquire the complete wavefront of the laser with a 
single operation, enabling the machine to be used 
either in the laboratory or as a quality assurance 
tool on the production line 

 

How it is Used 
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Product Details 

The wavefront sensor head is scanned in front of the laser while it is in operation.  A gold-plated reflector is the first 
component to be illuminated by the laser radiation, and this allows for sampling of a small portion of the high-power 
beam while directing the significant remainder of light towards two water cooled beam dumps. 

 
The WFS head is raster scanned across the entire region of interest, including a border region, recording data from 
the stages and corresponding data from the camera to give a high resolution spatially registered wavefront map 
emanating from the laser.  
 
The wavefront sensor consists of several custom designed components that allow it to operate correctly when 
illuminated by high intensity laser radiation.   
 

 Gold plated reflector – This is a large roof structure made from brass, polished to a mirror finish and plated in 
gold to provide a reflectance of 99% across a very broad range of IR wavelengths.  The reflector features a 
3mm hole that allows the optical system in the WFS to sample the wavefront at a point in space approximately 
3mm in front of the tip of the reflector (measurement plane) 

 
 Reflector heatsink – This plate contains a water cooling element connected to an active chiller unit to remove 

any heat absorbed by the reflector or any heat generated by stray light incident upon the heatsink.  Good 
thermal contact to the reflector is ensured by thermally conductive graphite paper.  The heatsink also acts as a 
heatshield if the wavefront sensor is incorrectly positioned in front of an operational diode laser stack: it is 
oversized in width to ensure any components behind the heatsink will not be illuminated 

 
 Pinhole heatsink – High resolution sampling of the wavefront is achieved optically by using a pinhole.  This 

pinhole is secured between 2 brass components that also contain a water cooling element connected to an 
active chiller unit.  This guarantees pinhole circularity, centration and integrity even at multi-kilowatt operation 

 
 Wavelength optimised camera – The camera that is chosen depends on the wavelength(s) emitted by the 

source being measured, different source wavelengths may require different camera sensors and/or IR filter 
removal.  Camera options for available wavelength ranges include the UV, Visible, NIR and a portion of SWIR. 

 
 

About Us 
 
PowerPhotonic is a global leader in precision laser machined micro-optics products.  Our business was founded with 
the objective of providing unsurpassed excellence in all aspects of design and manufacture of micro-optics for optical 
and laser applications.   Our world-class design skills are supported by an innovative and flexible manufacturing 
process that allows the company to design both a broad range of state-of-the art standard micro-optics products and 
uniquely, to offer a low cost and rapid fabrication service for creating completely freeform optical surfaces. 
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