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The company @
SPACEOPTIX - Space for Vision

* Fraunhofer IOF spin-off, founded in
early 2020

* Technology transfer from applied )
science to industrial production |

* Development and manufacturing of
metal optical mirrors and
telescope systems

* Main focus on high-end optics for
applications in space and industry



Key Facts
SPACEOPTIX - Space for Vision

* Foundation: 03/2020
 Structure: 100% within -
founding team
o Staff: 25+
e Customers: > 90 worldwide
* Markets: Space
Industry
Laser
Astronomy



The technology

Ultra precise metal optics

« Unique process chain for
production of aluminum-based,
ultra-precise metal mirrors

« Complex optical functionalities
at attractive costs

» Scalable to series production
« Space-qualified



Applications @

Metal mirrors and mirror systems

Lasercommunication Earth observation Semiconductor
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e Super polished
substrates

e XUV illumination
optics

* Telescopes

* Telescope and
scan mirrors for

 Camera optics
LCT

 Spectrometer



Portfolio @

Design and manufacturing capabilities

Opto-mechanical
design I

Mechanics I Optics I System assembly

production and test

production

« Materials: Al, AlSi, AlISIC, NiP, Cu, Ge, Si, PMMA, Zeonex, ...

 Dimensions: @ 500 mm max.
 Geometry: Plano, sphere, asphere, freeform
* Quality: Down to <A/20 (form), < 0.3 nm Sq (roughness)



Satellite constellations @
Concept

» Satellite constellation = Network of (identical) satellites
working together as a system

» Characteristics:
* High coverage, short revisit times
« Based on cost-effective launch technology
» Usually based on smaller satellite classes

e Limited lifetime




Satellite constellations @

Requirements to optical sub-systems

Satellite-Level Effect on optics

Smallvolume Aspheres and freeforms
Small mass Light-weighting of optics
High volume / Low manufacturing cost Especially recurring costs
mass manufacturing Low manufacturing time
Optical communication Diffraction limited NIR No central obscuration
High transmission
Earth observation Broad band VIS, NIR, IR Mirror optics preferred
Simple thermal management System athermalization One single material for mirrors

and telescope structure

- Metal optics as cost-effective key technology for optical
instrumentation in satellite constellations



Satellite constellations @

Examples
~“Name | Purpose | Satelltes (planned) | _ Operator
Starlink Satellite internet ~ 9500 (40.000) SpaceX
Kuiper Satellite internet ~ 101 (7.800) amazon
OneWeb Satellite internet ~ 650 OneWeb
Flock Earth observation ~ 600 Planet Labs
ICEYE Earth observation ~ 50 ICEYE
HiVE Earth observation 2 (~ 30) ConstellR
GESAT Earth observation 1 (~ 24) AbsoluteSensing
IRIS? Satellite internet (~ 300) SpaceRISE



Starlink Live

Satellites over Jena, 23.09.2025
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Space for Agriculture

Measuring land surface temperature from space

* LST measurements allow for precise watering
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In-Orbit-Demonstrator LISR for technology Temperature distribution over
demonstration at ISS Morocco, imaged by SkyBee7




Space for Climate Control
GESat GEN1 - CubeSat for Methane measurements

* Measuring methane ,,Hot Spots" from a small satellite
© Absolute Sensing T ﬁm | 22 F;"
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Methane concentration (ppmv)

- i I
Small satellite GESat GEN1

Wind speed: 5mph :
Methane emissions over Turkmenistan, oil and gas
field at Keimir-Basine, imaged 20.04.2025



Space for Communication @

SCOT135 - Laser communication terminal for MEO/GEO

e Laser communication up to 80.000 km distance

© Fraunhofer IOF
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SCOT135 LCT in rotary fork SCOT135 Telescope incl. Filter



EPIC question @

What can we do for you?

* Manufacturing of ultra-precise mirrors and mirror systems
as well as ultra-precise mechanics

* Joint development activities including metal-based optics
and payload development

What can you do for us?

* Partners for development and realization of high-reflection
coatings

« Additive manufacturing of complex mechanical parts



Thank you for the (SPACEOPTIX
attention!

Hidfjen Charppions
in Thiiringen

Thiiringer Weltmarkt- und Technologiefiihrer




Process Chain S
Ultra-precise metal optics

change in shape [nm RMS]
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Most Advanced Metal Optics @
From XS to XL...

2.5 mm mirror with black coating 650 mm freeform telescope for FSOC

J




Most Advanced Metal Optics S
From XUV to IR...
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Super-polished NiP plated AlSi mirror

for EUV Gold-coated freeform mirror modules



Most Advanced Metal Optics @

From Prototyping to Volume Production...

« OHB
Z Fraunhofer

Freeform mirrors for hyperspectral

. NiP-plated off-axis parabolic mirrors
imager



Most Advanced Metal Optics @

From Component to System Level...
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IR Earth imaging t/escope system

7100 mm figure corrected flat mirror installed at ISS



Products and Capablilities @
Standardized and Customized Optics

Stock OptiX Built-to-Print Manufacturing Co-Engineering




Metal Optics for Space @
TLX80 - Modular Beam Expanding System

 All reflective beam expander
* Diamond turned aluminum optics .

* Diffraction limited imaging
performance at VIS

» Applications
« Optical free space communication
* Industrial laser applications

* Quantum technologies o WFE ~250 nm PV
~ 25 nm RMS

* Research and development at telescope level!




Metal Optics for Industry
Stock OptiX - High-quality Parabolic Mirrors

WFE down to < A/20 RMS
CUSTOMIZED p | Roughness <1 nm Sq

High-reflection coatings Space qualified broad-

e
band and narrow-band
coatings vpon request

‘* Beam reflection angle A Any desired

‘j Parent focal length PFL Arbitrary | Upon request

Diameter D 5 — 500 mm

Materials Copper, brass, nickel-
plated Invar® and
stainless steel, other
materials upon request

All catalog mirrors listed on
Off-Axis di OAD ny desired .
XI5 distance An Ir meetoptlcs.com

SPX-DAP—ﬂq—ﬂ :




Metal Optics for Industry @

EUV collector optics - 120x120 mm? off- axis ellipsoid

* [llumination mirror for 13.5 nm application

« Control of entire spatial wavelength regime
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