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Creating a new space generation Boosting the space ecosystem

Empowering Switzerland as a leading space nation
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Professional
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data

University of
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business with ESA

' <°°mmef°ia“s,a“‘_ (SSO) of the State Secretariat for Education,
of space solutions )
Research and Innovation (SERI).

e)lc(,glg:nge It is implemented by five Swiss universities for
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I the entire Swiss space ecosystem.
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ROADMAPPING
Consolidate and agree on
Technology Roadmaps with a
common vision to answer
those needs in an optimal
manner

National
Agencies

/
THAG .
National
Delegations

What

European
Space —
Entities

When

Who

Technology Harmonisation
Advisory Group

TRL
Priority

EUROPEAN
DEFENCE
AGENCY

~

ESA Strategic Objectives Your Benefit by participating

Market intelligence of what exists in the space business
Match with your internal roadmap, consolidate your strategy, find new opportunities
Where to play and How - Mapping activities

Fill strategic gaps and minimise unnecessary
duplications

State-of-the art Technology landscape overview, benchmarks and trends

Insight into future needs, priorities and technology transfer opportunities

Bring in your industrial or scientific perspective and influence the decision-makers
Boost your visibility on the European Landscape

Consolidate European strategic capabilities

N european
Understand the needs in future technology developments :s“""_—_ spac: technology

Achieve a coordinated and committed Identify the non-dependance technologies and support industrialization of new technologies //[ \\"“ harmonisation
European Space technology policy and planning Access European and ESA experts in your field
Top-Down view

Space
Contribute to continuity and coherence between Shape future policy development eXchange
technology and industrial Policies Understand the geopolitical influence on technology developments and future mission programmes Switzerland



"'. % LIFE & PHYSICAL SCIENCES,

LIFE SUPPORT & ROBOTICS

I{CE:% DIGITAL ENGINEERING

Big Data from Space

EEE COMPONENTS, AVIONIC SYSTEMS
PHOTONICS, MEMS

Micro and Nano Technologies - RF MEMS AOCS and GNC Systems
MOEMS and MEMS pressure sensors

Automation and Robotics

Enabling Artificial Intelligence for Space
System Applications

Model Based for System Engineering

Life Support Technologies (Bioreactors and
membrane-based processes

Avionics Embedded Systems

Optical Detectors

Photonics

On-Board Computers. Data Handling
Systems and Microelectronics

On-Board Radio Navigation Receivers System Modelling and Simulation Tools

On-Board Software PROPULSION, SPACE
(ED  TRANSPORTATION, AND RE-ENTRY

_aba EHTCLES

TT&C Transponders and Payload Data
Transmitters

‘ : STRUCTURES, MECHANISMS,
MATERIALS, THERMAL

Actuators Building Blocks for Mechanisms

Chemical Propulsion — Components
(including tanks)

CubeSat Propulsion

<.; ASTRODYNAMICS, SPACE DEBRIS,
\. * AND SPACE ENVIRONMENT

De-Orbiting Technologies

Additive Manufacturing

Electric Propulsion Technologies

@ ELECTRIC ARCHITECTURE,
POWER AND ENERGY, EMC

E

Radiation Environment and Effects

Coatings
Composite Materials

Cryogenics and Focal Plane Cooling

Technologies for Fluid Mechanics

lectrochemical Energy Storage

Electromagnetic Compatibility

Deployable Booms and Inflatable Structures

Power Management and Distribution

Heat Transport Equipment and Systems Solar Generators and Solar Cells

E GROUND DATA SYSTEMS,
MISSION OPERATIONS

Printed Circuit Boards and Electronic
Assembly Technologies

Pyrotechnic Devices
Solar Array Drive Mechanisms

Technologies for Hold Down and Release
Mechanisms. and Deployment Mechanisms

Functional Verification and Mission
Operations Systems

G

round Station Technolo

#? RADIOFREQUENCY & OPTICAL
SYSTEMS AND PRODUCTS

Array Antennas and Periodic Structures

Cycle 2 - 2026
Consultation process starts Q2

Critical Active RF Technologies

Freqguency and Time Generation and
Distribution (Space & Ground)

Lidar Critical Subsystems

Microwave Passive Hardware

Optical Communications for Space

Power RF Measurement & Modelling

Reflector Antennas

Technologies for Optical Passive
Instruments (Stable & Lightweight

Structures. Mirrors)

Technologies for Passive Millimetre and
Submillimetre Wave Instruments

.

Technology Harmonisation

10 THDs published per year.
Contains state of the art of the
technology and Roadmaps.

European Space Technology
Master Plan

EUROPEAN
SPACE TECHNOLOGY
MASTER PLAN

s sorTion

1 ESTMP published per year.
Overview of space technology

in Europe.

Space
eXchange
Switzerland



@esa

e
. : . e
> Limited stroke actuators Cryogenics and Focal Plane Cooling bl bee s

(—é—e-sf Radiators
e e Thermoelectric coolers
Cryostats
Active cooling systems from 2K to 190K
» Stirling cooler
* Pulse Tube cooler
* Joule Thomson expansion cooler
» Solid Sate cooling (e.g. laser-coolers)
* Reverse Turbo-Brayton cooler
* Microcooling
» Sub-Kelvin cooler:
* Adiabatic Demagnetisation Refrigerators (ADR)
e Dilution Refrigerator
* 3He-sorption pump cooler
» Cooler drive electronics
» Cryogenic System Equipment: equipment required to integrate the above mentioned cooling systems
with the detectors and the Spacecraft
* Cryogenic technologies for space transportation
* Cryogenic insulation solutions
* Propellant management
* Cold/Liquid Gas storage and transfer

» Cryogenics Heat Pipe and Loop Heat Pipes (for this one see the topic Heat Transport Equipment and Space
Systems) eXchange
Switzerland




ESA Mandatory + ESA Optional
Programmes Programmes

PRODEX
GSTP
cTP Terra Novae / E3P

DPTD - Discovery (OSIP) ARITES, leenlEis, G2

- 1T 1Tt v ¢+ Future EO, ERS
.—J gc:-tl;[r:c_eTnE:IiEssions NAVISP
S2P

Boost!, FLPP
ACCESS = Scale Up + BASS
@
0 Scale Up without delegation need of the delegation
£ ERS S support support
= O E1, E20 Q =
g Moonlight FutureEO | NAVISP S2P  Boost!
o Element 1
a e O o) o) . cé)
ARTES CSS InCubed AM & ’NMS
ARTES AT
o ARTES C&G (@) O
Terra ARTES 5G/6G Galileo/EGNOS FLPP
Novae/E3P ARTES 4S upstream R&D*
ExpeRT ARTES ScylLight
©

* EU programme implemented by ESA through delegation and cooperation agreements.

TEC Technology, Engineering and Quality | SCI Science | HRE Human and Robotic Exploration | CSC Connectivity and Secure
Communications | EOP Earth Observation Programmes | NAV Navigation | OPS Operations | STS Space Transportation

Space
CIC Commercialisation, Industry and Competitiveness. T Indicates programmes that are part of ESA's mandatory activities. g e)cmhange
Source: https://technology.esa.int/program/technology-programmes Switzerland



https://technology.esa.int/program/technology-programmes
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Earth Observation (ERS) programme integated into Earth
Observation:
* Element 2 Cluster 1 - ALPSTAR (14 M€)

Switzerland
Programme subscription What it enables (opportunity type)
at CM25 (M¢€)

Payload/instrument development +

PRODEX exploitation support for ESA missions

ESA-driven technology maturation up to

GSTP Element 1 e
qualification

Industry-driven, co-funded product

GSTP Element 2 development via OSIP channel

GSTP Element 3 . In-orbit demonstrations
M Science M Exploration

¥ Earth Observation Navigation GSTP - EEE Critical electronic components

B Connectivity and secure communication B Space Safety component ’ (sovereignty / qualification)

B Commercialisation B Space Transportation systems GSTP - Resilience & Security/resilience technologies

W Technology Security component ’ (anti-spoofing/jamming/cyber, etc.)




esa
2 VOYAGE 2050

» Next missions in the pipeline:
* Small & Fast mission: SMILE (2026), Comet Interceptor (~2029), ARRAKIHS (~2030/31)
* Medium-class missions: PLATO (2027), EnVision (~2031), Ariel (~2031)
* Large-class mission: LISA (~2035), NewAthena (~late 2030)

» Timing for Voyage 2050 pipeline:

* Active calls for M8 A/B and F3 A/B between 2026-2028

* M7 selection targeted for mid-2026

* Exploratory for mini-F missions

* Multiple “best practices” prime bid windows across 2026-2028

e L4 Technology Preparation between 2026-2030+ (Saturn/Enceladus, long-lead
instrument miniaturization)

» Flag: NASA cooperation uncertain and risky, to take into account in planning

Space
eXchange
Switzerland




IABILITY SUBS:YSTEMS' 7 )
& ,46' 3 N
@ ubsystems, detectors, read-ou

thermal stability concepts).

» Treat PRODEX not only as hardware, but also as a science operations +
data exploitation funding vector (pipelines, processing, calibration).

DET| 7 :
\fq;@\s&opr:cf : ‘ pr : » Enable more “mission pull” for technology and payload supply chains
7 o ' in following topics:

* high-reliability subsystems for deep space (radiation, cryogenic,
long-life mechanisms)

* Detectors / optics chains and precision mechanisms
 Autonomy/on-board processing (ties into TEC Al topics)

* Advanced materials and manufacturing (ties into TEC
materials/ISRU topics)

Space
eXchange
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GSTP Element 1 — Develop: ESA-driven priorities > CH 10M€
GSTP Element 2 — Make: Industry-driven developments with a simplification/speed, market-oriented products = CH 4M€
+ GSTP Element 3 - Fly: In-orbit demonstrations, including a CubeSat framework, to build heritage > CH 3M€

New emphasis in GSTP “Resilience & Security” component, additional to existing critical-capabilities / non-
dependence working groups in EEE technologies

e GSTP EEE component: EEE Components that match the current European risk posture, critical electronic parts for European
independence in Supply chain > CH 4 M€

» GSTP Resilience and Security component: strongly emphasis on security/cyber and sovereignty as cross-cutting needs > CH 1.5 M€

TEC focus areas include VLEO, Quantum, Al, Security/Cyber, mid-size satellite industrialisation (M-IND),
serialisation/industrialisation, EEE critical components, Zero Debris & in-orbit servicing, advanced
manufacturing, phased arrays, advanced propulsion, optics+radar, RF, navigation, nuclear energy,
cryogenic/deep space/radiation, material science and ISRU.

DPTD Discovery via OSIP remains the lowest-barrier entry for early-stage concepts (without national
delegation support).

DPTD Preparation and TDE cover competitive studies (aligned with ESA roadmaps) and enabling technology
development at low TRL (1-4)
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envelopes.
EEE critical components (non-dependence, qualification, supply stability).
Industrialisation/serialisation
(interfaces/architectures),
management.

Materials, advanced manufacturing, sustainability, ISRU (radiation, cryogenic-deep
space qualified as explicit TEC focus lines).

production standardised

Swiss precision manufacturing,

(M-IND),

subsystems
quality and obsolences

SECURITY/CYBER/CRYPTO

EEE CRITICAL

PROPULSION
; COMPONENTS -

VLEO + ADVANCED

GNC, AOCS & Pointing
Avionics

RF Systems

Power Systems

EMC & Space Environment
Optics & Optoelectronics
Robotics

Life Sciences

Structures, Mechanisms and Materials
Thermal Systems
End-to-End Systems
Future Engineering
Ground Segment

Targeted technology domains:

Quantum Technologies

Innovative Propulsion
Artificialintelligence

Sustainable Space (Ecodesign, Zero
Debris, Circular Economy)

GSTP E1 Compendia GSTP E1 Specific Areas

Generic technology domains:

Cyber security

VLEO

Serialisation/Standardis Sub-Systems &
Platforms

Advance Data Handling Architecture
(ADHA) and Advanced Power Architecture
(APA)

M-IND (mid-size satellites 100-500kg for
LEO constellations)

Space
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julien.bonnaud@space-exchange.ch
* Delegate for Technology Harmonisation and Commercialisation:
deborah.mueller@space-exchange.ch

» Useful information:
* Technology Harmonisation Dossier (THD): per topic
 European Space Technology Master Plan (ESTMP): per year

* Need any support, searching for partner from industry or academia, innovation
ideation, ESA contacts, access to European space ecosystem.....then contact us
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Please support our bid
with your contact:

"/ IAC 2029 in Geneva !
International Astronautical Congress

GENEVA

Space ./( SWISSMEM
eXchange \

Switzerland
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touch!

Register to our mailing list and Beacon Newsletter on

WWW.space-exchange.ch

info@space-exchange.ch

deborah.mueller@space-exchange.ch
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