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Welcome to our December 2023 Photonics Spotlight. 

 

In this month's issue we focus on High Power Laser Accessories with 
the new Beamera range of Laser components including: Zoom Beam 

Expanders, Motorised Zoom Beam Expanders, Fixed Beam Reducers, 

Zoom Beam Reducers, Beam Expanders and Beam Shapers.  

We also have a reminder of our optical grating products from Workshop 
of Photonics, the Laser Beam Profiler from World Star Tech and the 

Sekonic C-7000 Spectrometer - an essential tool for photonics and 

imaging engineers: 

Thank you for all your support in 2023 and we wish you a very Happy 
Christmas and New Year. 

 
  

High power 1x ~ 4x Zoom Beam Expanders 
 

 

What applications are these used for ? 

• Laser lift-off 

• PCB drilling 

• Glass cutting 
 

Used when you have: 

• >100W @ 1030/1070 nm 

• >30W @ 515/532 nm 

• >10W @ 343/355 nm 
 

 



  

Features: 

• Diffraction limited performance 

• >Ø6 mm beams 

• Expansion range 1x-4x 

• 343, 355, 515, 532, 1030, 1064 

nm 

• Sliding lens design 

• <200 µrad beam wander 

• Lenses made from fused silica 

• No internal foci 

• LIDT: 

• >25 J/cm2 @ 1064 nm, 10 ns, 

100 Hz 

• >5 J/cm2 @ 532 nm, 10 ns, 100 

Hz 

• >2 J/cm2 @ 355 nm, 10 ns, 100 

Hz 
 

 

Three main advantages of the Beamera variable laser beam expander for high power 

lasers: 

• · Diffraction limited performance for ≥Ø6 mm beam in whole expansion range 

even at λ=343 nm 

• · Ability to sustain high laser beam energy, extending laser system uptime. 

• · Collimation maintained during expansion adjustment. 

The variable expander features a x1 to x4 range, that can be continuously zoomed along 

the range. Product is available for 1st, 2nd & 3rd harmonics of both Neodymium and 

Ytterbium laser lines. A divergence adjustment solution is embedded in the system to allow 

for smooth and fine divergence adjustment compensation, which is crucial in laser 

machining process fine-tuning. 

It is advised to consider high power beam expander design if average power exceeds the 

following values: 

• 1st harmonic >100W; 

• 2nd harmonic  >50W; 

• 3rd harmonic  >10W. 
  

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

High Power Beam  

Expanders  

 

 

Moderate power 1x ~ 3x Zoom Beam 

Expanders 
  

What applications are these used for ? 

• Microfabrication 

• Surface structuring 

• Marking / Engraving 
 

Used when you have: 

• >100W @ 1030/1070 nm 

• >30W @ 515/532 nm 

• >10W @ 343/355 nm 
 

 

https://alrad.com/collections/beamera/products/high-power-fixed-beam-expanders?category=
https://alrad.com/collections/beamera/products/high-power-fixed-beam-expanders?category=


  

Features: 

• Diffraction limited performance 

• Expansion range 1x-3x 

• 343, 355, 515, 532, 1030, 1064 

nm 

• Sliding lens design 

• <1 mrad beam wander 

• No internal foci 

• LIDT: 

• >6.5 J/cm2 @ 1064 nm, 10 ns, 

100 Hz 

• >2 J/cm2 @ 532 nm, 10 ns, 100 

Hz 

• >0.8 J/cm2 @ 355 nm, 10 ns, 100 

Hz 
 

 

Beamera presents cost effective variable laser beam expander for medium power 

applications. It features three main advantages that help to stand out from the competition: 

Sturdy mechanical design  /  Fine divergence adjustment  /  Compact size 

Variable expander features x1 to x3 range, that can be continuously zoomed along the 

range. Product is available for 1st, 2nd & 3rd harmonics of both Neodymium and 

Ytterbium laser lines. Divergence adjustment solution is embedded in the system to allow 

for smooth and fine divergence adjustment compensation, which is crucial in laser 

machining process fine-tuning. 

Main applications for 1x-3x zoom beam expander are laser marking/engraving and laser 

microfabrication with moderate powers (e.g. surface structuring, 2 photon polymerization, 

cutting). 
  

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

Moderate Power Beam  

Expanders  

 

 

Motorised High power 1x - 4x 

Zoom Beam Expanders 
  

What applications are these used for ? 

• Laser lif t-of f  

• PCB drilling 

• Glass cutting 
 

Used when you have: 

• >100W @ 1030/1070 nm 
• >30W @ 515/532 nm 

• >10W @ 343/355 nm 
 

 

  

Features: 

• Diffraction limited performance 

• >Ø6 mm beams 

• Expansion range 1x-4x 

• 343, 355, 515, 532, 1030, 1064 

nm 

• <200 µrad beam wander 

• Lenses made from fused silica 

• No internal foci, LIDT 

• >25 J/cm2 @ 1064 nm, 10 ns, 

100 Hz 

• >5 J/cm2 @ 532 nm, 10 ns, 100 

Hz 

• >2 J/cm2 @ 355 nm, 10 ns, 100 

Hz 
 

 

https://alrad.com/collections/beamera
https://alrad.com/collections/beamera


Beamera's motorised laser beam expander for high power lasers features the following 

advantages:  

• Diffraction limited performance for ≥Ø6 mm beam in whole expansion range even 

at λ=343 nm 

• ·   Ability to sustain high laser beam energy, therefore extend laser system 

uptime 

• ·   Collimation is maintained during zooming  
  

The motorised beam expander features x1 to x4 range and can be continuously zoomed 

along the range. Product is available for 1st, 2nd & 3rd harmonics of both Neodymium and 

Ytterbium laser lines. Divergence adjustment solution is embedded in the system to allow 

for smooth and fine divergence adjustment compensation, which is crucial in laser 

machining process fine-tuning. 
 

 

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

Motorised Beam  

Expanders  

 

 

High Power Zoom Beam Reducers 0.6x - 0.8x 
 

 

What applications are these used for ? 

• Micro machining 

• PCB drilling 

• Glass cutting 
 

Used when you have: 

• >100W @ 1030/1070 nm 
• >30W @ 515/532 nm 

• >10W @ 343/355 nm 
 

 

  

Features: 

• Diffraction limited performance 

• Beam reduction range 0.6x - 0.8x 

• 343, 355, 515, 532, 1030, 1064 

nm 

• Sliding lens design 

• <1 mrad beam wander 

• Lenses made from fused silica 

• No internal foci 

• LIDT: 

• >25 J/cm2 @ 1064 nm, 10 ns, 

100 Hz 

• >5 J/cm2 @ 532 nm, 10 ns, 100 

Hz 

• >2 J/cm2 @ 355 nm, 10 ns, 100 

Hz 
 

 

Beamera's cost effective variable beam reducer for high power applications features three 

main advantages that help to stand out from the competition: 

Sturdy mechanical design  /  Fine divergence adjustment  /  Compact size 

Variable beam reducer features 0.6x - 0.8x beam reduction range, that can be 

continuously zoomed along the range. Product is available for 1st, 2nd & 3rd harmonics of 

both Neodymium and Ytterbium laser lines. Divergence adjustment solution is embedded 

in the system to allow for smooth and fine divergence adjustment compensation, which is 

crucial in laser machining process fine-tuning. 

Main applications for 0.6x-0.8x zoom beam reducer are laser microfabrication with 

moderate-to high powers (e.g. surface structuring, 2 photon polymerization, cutting, 

drilling). 

Even though max recommended beam size is rather small, beam reducers will work fine 

with rather high power beams because of advanced lens surface treatment technology 

and optomechanical design. 
  

https://alrad.com/collections/beamera/products/motorized-high-power-1x-4x-zoom-beam-expanders?category=
https://alrad.com/collections/beamera/products/motorized-high-power-1x-4x-zoom-beam-expanders?category=


For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

Zoom Beam Reducers  

 

 

High Power 

Fixed beam expanders 
  

What applications are these used for ? 

• 3D Printing 

• PCB drilling 

• Glass cutting 
 

Used when you have: 

• >100W @ 1030/1070 nm 

• >30W @ 515/532 nm 
• >10W @ 343/355 nm 

Features: 
 

 

  

• Diffraction limited performance 

• Fixed beam expansion products 

range from 0.8x to 2.4x 

• 343, 355, 515, 532, 1030, 1064 

nm 

• Divergence adjustment with 

sliding lens design 

• <100 µrad beam wander 

• No internal foci 

• LIDT: 

• >25 J/cm2 @ 1064 nm, 10 ns, 

100 Hz 

• >5 J/cm2 @ 532 nm, 10 ns, 100 

Hz 

• >2 J/cm2 @ 355 nm, 10 ns, 100 

Hz 
 

 

The f ixed expansion ratio laser beam expander for high power applications 

has the following key features: 

• ·         Large input aperture 

• ·         Fine divergence adjustment 

• ·         Sliding lens design 

• ·         Hard locking 
  

The fixed beam expander is available for 1st, 2nd & 3rd harmonics of both Neodymium 

and Ytterbium laser lines. Divergence adjustment solution is embedded in the system to 

allow for smooth and fine divergence adjustment compensation, which is crucial in laser 

machining process fine-tuning. 

A hard locking function keeps the lenses in place whilst making the beam expander 

resistant to high loads from acceleration/deceleration when it is mounted onto moving 

parts. 

Main applications for fixed beam expander are laser marking/engraving and laser 

microfabrication with moderate powers (e.g. surface structuring, 2 photon polymerization, 

cutting). 

    

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  

  
 

Fixed Beam Expanders  

 

 

Bessel Beam Shaper 
 

 

https://alrad.com/collections/beamera/products/high-power-zoom-beam-reducers-0-6x-0-8x?category=
https://alrad.com/collections/beamera/products/high-power-fixed-beam-expanders?category=


  

 

The Bessel Beam Shaper is an objective designed to conveniently transform Gaussian 

beam into ready-to-used Gauss-Bessel beam and is available for 1st, 2nd & 3rd 

harmonics of both Neodymium and Ytterbium laser lines.  

Key applications for the Bessel Beam Shaper include processing of transparent 

materials  (e.g. drilling, cutting, Writing Bragg gratings). 

Features: 

• Gaussian beam in - Bessel-like beam out 

• Negative Bessel-Gauss zone 

• Positive or double Bessel-Gauss zones upon request 

• Near-ideal Bessel-Gauss beam form 

• Length of Bessel zone depends on input beam diameter  

• Mounts into standard cage systems  

• Easy to adjust in optical system 

• Gauss-Bessel conversion efficiency ~95% 

• Requires circularly polarized input beam 

• 343, 515, 1030, 1064 nm 

• No internal foci 

• LIDT: 

• >25 J/cm2 @ 1064 nm, 10 ns, 100 Hz 

• >3.6 J/cm2 @ 1064 nm, 10 ps, 100 Hz 
 

 

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

Beamera Laser Optics  

 

 

Circular Grating / Flat Axicon 
 

 

The Circular grating, also known as a 'Flat 

Axicon', is a space-variant retarder that 

transforms a Gaussian beam into a 

Bessel-Gauss beam.  

Applications include: 

• Micromachining 

• Ultra-high aspect ratio micro 

holes drilling 

• High 90% efficiency Bragg 

gratings 

• Cutting of transparent materials  
 

  

 

The circular grating can generate both positive and negative Bessel -Gauss zones, 

separately with LHCP and RHCP polarisations. Also, positive and negative zones 

simultaneously with linear polarisation. The working regime depends only on incident 

polarisation. 
  

https://alrad.com/collections/beamera


  

 

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

Circular Grating  

 

 

S-Waveplate Radial polarisation converter 
 

 

  

• Converts linear polarisation to radial or azimuthal 

polarisation. 

• Converts circular polarisation to an optical vortex. 

• High 94% transmission @ 1030 nm (no AR 

coating). 

• Stand-alone, no additional optical elements 

needed. 

• High damage threshold: 63,4 J/cm² @1064 nm, 

10 ns and 2,2 J/cm² @1030 nm, 212 fs. 

• Suitable for high LIDT applications and high -

power lasers 

• Reliable and resistant surface – the structure is 

inside the bulk. 
 

 

  

 

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

S-Waveplate  

 

 

Special Optics 
Additional specialised components, including space-variant retarders with exceptional 

handling in ultra-high damage threshold environments and suitable for high power lasers. 
 

 

   

https://alrad.com/collections/workshop-of-photonics/products/circular-grating-flat-axicon?category=
https://alrad.com/collections/workshop-of-photonics/products/copy-of-1-25-spacer?category=


High Order S-Waveplate 

Polarisation converter 

Converts linear polarisation 

to higher order polarisation  

patterns  

 

Custom Space Variant 

Retarders 

Adapted to the 

specific end-user needs 
 

Custom Waveplates 

These enable patterned 

polarisation 

control at the specific point 

of the laser beam 

 

Depolarisation 

Compensator 

For depolarisation in the 

gain medium  
 

Flat-Top Converter / Top 

Hat 

Acts as a space-variant 

transmission filter and 

transforms Gaussian beam 

to a flat-top beam  

 

THz Optical Elements 

Custom diffractive optical 

elements, for THz wave 

manipulation applications  
 

 

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

Special optics  

 

 

Laser Beam Profiler - Check your 

system's optical performance 
 

 

BEAMCAM from 

World Star Tech 

Get a full picture of your system’s optical 

performance with the World Star Tech 

BeamCam. 

TheBeamCam laser beam profiler allows 

you to see the exact shape and features of 

your laser beams at a microscopic scale. 

Designed for repeatable and reliable data 

acquisition, it is ideal for manufacturing, 

servicing, and assembly applications. 
 

  

 

The windowless 1.3 Megapixel 1/2” sensor captures beam profiles without the fringing 

effects present with standard image sensors. View intricate beam features as small as 

5.2µm. Visualise the beam with real-time ellipse calculations and view cross sections with 

curve fitting. Key beam width parameters of interest, such as Full Width Half Maximum 

(FWHM) and 1/e2 are displayed on the easy-to-use Windows software interface. Track 

beam centroid stability over time with the beam wander visualization tool featuri ng 

customisable test durations and sample rates. Export your results to various image formats 

or as a PDF report. Features: High Resolution 5.2μm x 5.2μm pixel / Very Compact 

Applications: CW and Pulse Laser Beam Profiling / Precision Beam Pointing Stabili ty 

Measurement. 
 

 

https://alrad.com/collections/workshop-of-photonics


  

Cross-Section Analysis 

The cross-section tool is invaluable 

for measuring the beam width. The 

width of the beam can be measured 

in 3 modes: Full-Width-HalfMaximum 

(FWHM, 50% intensity), 

1/e^2 (~13.5% intensity), or Custom 

where you can manually specify the 

intensity level at which the beam 

width is calculated. Gaussian or Top  

Hat curve fitting can be applied to  

each cross section, the best-fit curve 

is calculated based on the cross 

section and the relevant curve 

equation. 
 

 

Beam Wandering Tool 

The BeamCam can be used to  

measure beam-wander over time. 

The coordinates of the centroid, 

orientation of the beam, and 2W 

(major and minor) are displayed in  

the upper right-hand corner, below 

this the beam wander visualiser can  

be found.  
 

  

 

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

Laser Beam Profiler  

 

 

 
  

C-7000 Spectrometer for Industrial Applications   

 

https://alrad.com/collections/world-star-tech/products/beamcam-laser-beam-profiler?category=


  

The C-7000 is a compact and 

lightweight spectrometer that can be 
carried on-site. By adopting a CMOS 

linear image sensor for the spectral 

sensor, the C-7000 can accurately 

measure a variety of  light sources 
such as LED, organic EL, HMI, 

f luorescent light and natural light, etc. 

In addition, Sekonic's proprietary 

technology enables f lash light 
measurement using the 

spectroscopic method. This single 

unit can measure various types of  

light regardless of  the sources. 
 

 

Typical Application Examples for the C-7000 Spectrometer 
  

 

Lighting equipment 

for visual inspection 
 

 

Lighting equipment 

for colour evaluation 
 

 

Broadcasting stations 

studios, stage lighting 
 

 

 

Headlight 
 

 

Tunnel 
 

 

Medical lighting 

equipment 
 

 

Plant factory 
 

 

For more information and to order, please follow the 

link → or call the ALRAD Sales Team on 01635 937000 , 

we will be happy to help:  
 

C-7000 Spectrometer  

 

 

ALRAD Instruments is JOSCAR Registered 
  

 
 

Services for Aerospace, Defence & Security Sectors: 

JOSCAR is a collaborative tool used by the aerospace, 

defence and security industry to act as a single 

repository for pre-qualif ication and compliance 
information. Using JOSCAR can determine if  a supplier 

is “f it for business”. 
 

 

https://alrad.com/collections/sekonic/products/sekonic-c-7000-spectrometer?category=


ALRAD Instruments - Technology Divisions 
 

 

      

 

      

 

ALRAD Instruments has six technology divisions and a wide portfolio of  

components and products for industrial, scientif ic, research, medical and 

academic f ields - please check out our divisions below - we will be happy to 

help with any questions:  
 

 

  

ALRAD Instruments Limited celebrated it's 50th 
Anniversary in 2020. Set up in 1970, ALRAD Instruments 

has been serving the Industrial, Scientif ic, Medical and 

Instrumentation markets for f ive decades and has a 

wealth of  experience in all aspects of Imaging, Photonics, 
Thermal and Medical sectors. 

 

 

  
 

+44 (0)1635 30345 

sales@alrad.co.uk 
  

© 2023 ALRAD Instruments 
 

  

 


