
Lenses can also be produced according to design 
data provided by the customer.

Depending on the wavelength range, Fresnel 
lenses made from polymers are also an option for 
laser-based systems, especially as collimation optics.

It is an advantage of flat refractive structures 
that they enable the integration of two func-
tions in a single component. The correspon-
ding sub-structures are designed using different 
algorithms.

Modern Injection Molding Technology
The production of Fresnel lenses is made possible 
by progress in precision CNC machining. This tech-
nology is used to manufacture form inserts that 
carry the precise structural data of the lens sur-
face. They are inserted into the injection molding 
machines, in which Fresnel lenses are replicated in 
large-scale production. The lenses are made from 
transparent plastic. Common polymeric materi-
als used in injection molding are polycarbonate 
and polymethylmethacrylate. Compared to other 
types of lenses, the cycle times are rather short 
for Fresnel lenses.

Depending on the parameter set used in injec-
tion molding, components can be produced that 
feature high robustness and can be employed 
under adverse conditions such as low or high tem-
peratures. Of course, the use of polymeric mate-
rials sets physical limits here. But during recent 
development activities, the range in which Fresnel 
lenses could be applied was extended. The robust-
ness of the product is checked and verified on a 
routine basis using climate cabinets to expose 
sample lenses to adverse conditions.
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Active Alignment in Assembly and  
Connection Technology
Manufacturing Highly Integrated Photonics and Optoelectronics Systems

Reliable manufacturing processes are essential for the assembly and inter-
connection technology of photonics and optoelectronics systems. One com-
pany, for example, uses active alignment during assembly—a method in which 
the actual maximum light coupling performance is achieved.

Fiber optic communication enables encrypted data transmission in civilian, 
industrial, and military environments. Lidar systems in autonomous vehic-
les capture their surroundings with the highest precision. Photonics is also 
an indispensable component for new applications in aerospace, medical 
technology, and quantum technology. Optical sensing, laser based distance 
measurement, and optical neural networks for AI driven systems require not 
only high technological standards but also reliable manufacturing processes.

A key role within these processes is played by active alignment techno-
logy. In contrast to passive alignment—where components are positioned 
according to geometric features—active alignment relies on signal feedback 
during assembly. This approach ensures not only geometric centering but also 
alignment to the actual maximum of light coupling. Such precision is espe-
cially critical in applications involving single mode fibers or silicon photonics 
systems, where even minimal deviations can lead to losses. Hybrid modules 
with multiple optical interfaces and non standard geometries also benefit 
from this alignment strategy. Tresky Automation combines nanometer level 
accuracy with flexible assembly methods across various coupling processes.

Tresky´s machine platforms cover the whole workflow—from component 
positioning and optical alignment to final bonding. Customer specific requi-
rements as well as future scalability are taken into account. This results in 
manufacturing solutions suitable for research and development as well as 
for series production.
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What coupling processes exist? 
Here is an overview of the 
seven most common methods.
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Kinematic Mounts for Precision Optics

Edmund Optics expands its optomechanics offering with high-precision 
kinematic mounts that enable seamless system integration. These mounts 
are compatible with Edmund Optics’ optomechanical and optical compo-
nents, simplifying the creation of complete optical systems.

Integrating mounts and optics from a single source reduces alignment 
issues and speeds up time to market. Edmund Optics offers over 34,000 
products, global technical support, and decades of experience in optical 
engineering.

The mounts are suitable for companies developing high-performance or 
thermally sensitive systems. Edmund Optics combines laser-grade optics 
and precision mounts for readily available, compatible solutions. The com-
pany offers both an extensive product catalog and custom manufacturing 
services for specific customer requirements.

Efficient Data Analysis and Advanced  
Visualization Options

With Originpro 2026 from Additive, Originlab improves the efficiency 
and scope of data analysis and visualization. The software reduces the 
amount of work required by introducing flash previews and smart formu-
las that speed up data cleaning. Users can directly import Excel formulas 
to continue workflows seamlessly. New features in the area of quality 
statistics, such as graphical summaries and the Anderson-Darling test, 
enable quick identification of trends and outliers. The enhanced Graph 
Maker now supports categories and groups, enabling targeted creation 
of graphics. Version 2026 offers new chart types, including cause-and-
effect charts and decision trees. New apps such as Reliability and Survi-
val Analysis and optimized apps such as Design of Experiments expand 
the functionality.
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Precise Tilting Mirrors for Laser Beam Deflection

Micro-Epsilon’s Fast Steering Mirrors (FSM) are miniaturized tilting mirrors 
that enable precise laser beam deflection. The FSM3000 series combines 
high precision with dynamics and is robust and easy to integrate, making 
it ideal for industry, optics, aerospace, and defense. These micromecha-
tronic systems use voice coil technology to achieve a frequency of up 
to 2 kHz. The movement range of ± 1.5° offers flexibility with consistent 
accuracy. The systems use eddy current displacement sensors and a flat 
mirror that is moved by electromagnetic coils to ensure precise two-axis 
control. Weighing only 55 g, the tilting mirrors are resilient and can with-
stand shocks and vibrations during rocket launch. Micro-Epsilon offers a 
broad portfolio ranging from standard to customized adaptations to OEM 
developments to meet specific requirements.

Advanced Measurement Technology for AR Optics

Trioptics has improved waveguide 
measurement techno-
logy for augmented 
reality optics with 
Imagemaster Lab AR 
Flex. New upgrades 
enable comprehen-
sive evaluation of 
imaging quality, 
including MTF, 
distortion, color, 
luminance, veiling glare, and rela-
tive efficiency, with a single system. 
This integration simplifies workflow 
and increases productivity. Image-
master Lab AR Flex uses advanced 
spectrometry and photometric fil-
ters to deliver accurate and reliable 
results. The upgrades address the 
growing complexity of AR waveguide 
technology by detecting subtle imperfec-
tions that can compromise the immersive experience. Parameters such 
as veiling glare and relative flux are measured to ensure an uninterrupted 
experience. Existing users can seamlessly integrate these upgrades.
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Beam Profile Meter With Wide Wavelength Range

The Ophir SP301Q CQD beam profile meter from MKS offers a cost-effective 
alternative to InGaAs sensors for beam profile measurement in the near 
and short-wave infrared as well as in the visible spectrum. Based on col-
loidal quantum dots (CQD), it offers comparable accuracy and resolution, 
but is less expensive and not subject to ITAR restrictions. The device covers 
a wavelength range from 400 nm to 1,700 nm and is particularly suitable 
for short-wave infrared lasers. With a resolution of 640 × 512 pixels and 
an active area of 9.6 mm × 7.7 mm, it is suitable for detailed analysis of 
laser beams in industrial and military applications. The integrated Ophir 
BeamGage Professional software supports precise, ISO-compliant beam 
measurements and offers features such as advanced image processing 
and data logging. A GigE interface enables fast data transfer and easy 
integration into industrial networks.

Laser Processing with Scalable Galvo Scanners

Aerotech presents the AGV-CPO series, highly dynamic 2-axis laser scan 
heads designed for precise laser applications. These compact systems 
offer 22 bit resolution and minimal thermal drift, ideal for research and 
industrial precision machining. Available with 10, 14, or 20 mm apertu-
res, the AGV-CPO models are based on the core architecture and feature 
digital encoders for improved accuracy. External control electronics pro-
vide thermal decoupling and position stability. Optional water and air 
cooling support thermal stability. Uniform control via the Automation1 
platform enables seamless process scaling. The AGV-CPO series offers a 
cost-effective solution for micromaterial processing, laser texturing, and 
high-speed applications, combined with flexible integration and efficient 
cabling for high precision and ease of use.
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Miniaturized InGaAs APDs

Hamamatsu Photonics introduces the G15978-0020P InGaAs avalanche 
photodiode, which has been specially developed for precise distance mea-
surements and the detection of weak light signals. This innovative miniatu-
rized APD is suitable for mobile applications and meets the requirements 
of research, industry, and OEM customers.

 The surface-mounted COB package reduces the size, making it easier 
to integrate into compact devices. Key features include a compact design 
measuring only 1.6 mm × 0.8 mm × 0.7 mm, a minimum dark current of 
50 nA, and a low capacitance of 2.0 pF for fast response times. Increased 
sensitivity at a wavelength of 1,550 nm and RoHS-compliant production 
underscore the product’s environmental friendliness and robustness. 
Designed for applications such as touchless displays and wireless com-
munication, the G15978-0020P offers reliable performance and supports 
miniaturization in sensor technology.

Compact SWIR Light Source for OCT

Superlight Photonics presents the SLP-2000, a compact SWIR superconti-
nuum laser light source that expands the company’s portfolio of broadband 
light sources. The SLP-2000 offers spectral coverage from 950 - 1,350 nm, 
ideal for next-generation OCT, biomedical imaging, and industrial metro-
logy. Designed for stationary and mobile integration, the SLP-2000 fea-
tures an ultra-low-noise output in a maintenance-free format. The spectral 
distribution is tuned to InGaAs detectors, making it particularly efficient 
for non-destructive, high-resolution real-time OCT applications. With PAD 
technology, it delivers a coherent broadband signal suitable for OEM and 
instrument integration. Coverage of the OCT wavelengths 1,060 nm and 
1,300 nm enables deeper tissue penetration and improved contrast. In 
industrial applications, the SLP-2000 offers high performance for non-
destructive testing, layer thickness measurements, and 3D imaging of 
transparent materials.
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Series of Ti:sapphire Lasers

Hübner Photonics presents the C-Wave BTS, a single-frequency, conti-
nuously tunable Ti:sapphire laser with a wavelength coverage of 700 to 
1,000 nm and a power output of up to 4 W. This laser offers automation 
and ease of use and complements the existing C-Wave product line, which 
is known for its wide coverage of single-frequency, tunable cw laser light. 
The C-Wave BTS is based on the robust hardware platform used world-
wide in laboratories and by industrial customers, allowing researchers 
to focus on their experiments. It offers new possibilities in spectroscopy, 
particularly in resonant Raman spectroscopy, as well as in quantum mate-
rials research. Together with the C-Wave VIS and GTR models, which are 
based on OPO technology, the series covers the entire visible spectrum 
from 450 nm to 3.4 µm.

Epoxy Adhesive System for Precise Photonics and 
Quantum Computing Applications

In photonics manufacturing, the precise alignment and permanent fixa-
tion of optoelectronic components is crucial. Nanoglue, an epoxy adhesive 
system from Nanosystec, enables the universal and reliable processing of 
demanding materials. Unlike traditional joining methods, which require 
metallic contact surfaces, Nanoglue allows different material combinations 
to be joined, which is particularly advantageous in hybrid architectures 
of optical modules. Nanoglue offers electrical insulation and dimensional 
stability over a wide temperature range, especially for photonic subsys-
tems and cryogenic environments. The system combines active alignment 
with precise epoxy application to fix components in position with nano-
meter-level stability. The modular system technology and cost-effective 
adhesives offer economic advantages. Nanoglue can be integrated flexibly 
and supports the increasing optical integration density and relevance of 
optoelectronic components.
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