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ESA’s areas of activity

space science human spaceflight exploration
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ESA’s Directorate structure

Director General

Josef Aschbacher

Earth Galileo & Telecomms Science Human Space
Observation Navigation & Integrated Spaceflight Transportation
Applications & Robotic
Exploration
Toni Tolker- Paul Guinther
Nielsen Verhoef Elodie Viau Hasinger D. Parker

& EXPLORATION

Technology, Operations Internal
Engineering Services
& Quality

Torben Rolf Jean Max
Henriksen Densing ' Puech

SUPPORT
AREAS

TECHNICAL SUPPORT ADMINISTRATION
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Directorate of TEC, Mechanical department,
Mechatronics and Optics Division

D/TEC
Directorate of Technology.
Engineering and Quality

Status 31 January 2018

TEC-T
Eeece Technol P
Management Support Office S ogfyﬁcgogramrne

TEC-I TEC-H
Infrastructure Coordination | | | TechnologyCoordination &
ce Planning Office

I |
TECQ

; TEC-S
e ctAmance sod Systems Department

TEC-E TEC-M
Electrical Department Mechanical Department Safety Department

TEC-ST

TEC-QE
Technology Transfer &

Components & Materials”

TEC-MX

TEC-EFP

Power Systems. EMC &
Space Environment Division

TEC-ER

| | Radio Frequency Systems &
Payloads Office

ESTEC TestCentre Division

TEC-MM
Mechatronics and Optics
Division

TEC-EF

Radio Frequency Payloads
& Technology Division

Propulsion &
Aerothermodynamics

Division

Physics & Chemistry
Evaluation &
Standardisation Division

TEC-QI
Independent Safety Office

TEC-QQ
Quality, Dependability and
PA SupportDivision

| Systems Engineering Divisior]

TEC-ES

Radio Frequency Systems

Division

TEC-£ED
Data Systems &
Microelectronics Division

TEC-MS
Structure, Mechanisms &
Materials Division

TEC-MT
Thermal Division

TEC-QR
Requirements, Standards &
Engineering Knowledge
Office

Business Incubation Office

TEC-SW
Software Systems
Division

TEC-SY

TEC-SF
Advanced Concepts &
Studies Office

TEC-SA
GNC. AOCS & Pointing
Division

TEC-SP

Projects Office
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Fields of competence

Automation &
Robotics
(TEC-MMA)

G. Visentin

Definition of concepts
for space
teleoperation,
automation and
robotics

Analysis, modeling
and testing of robot
systems

Definition, analysis,
prototyping and
testing of human-
robot interfaces

Mechatronics and Optics Division (TEC-MM)

TEC-MM
L. Maressi

Life Physical
Science
(TEC-MMG)

R. Lindner

Life Support, R&D and
operational support
Instrumentation for
Life and Physical
Sciences experiments
instrumentation
Instrumentation for
Exploration

Health related
Telecommunication
applications
Planetary Protection

Opto-

electronics h
(TEC-MME) ?

K. Minoglou \v‘\"?
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Photonics (integrated
optics and fiber
Sensors)

Detectors

Lasers

Quantum Technologies
Cold Atom
Interferometry (CAI)
Optical Atomic Clocks
Time and Frequency
Transfer

LIDAR systems

Optical Communication
Optical Metrology
Optical Pyrotechnics

Optics
(TEC-MMO)

V. Kirshner

» Optical system
engineering:
definition, design, and
analysis.

Optical Instruments:
spectrometers,
interferometers,
radiometers, imaging
systems.

Optical components
technologies
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Opto-electronics Section TEC-MME




Optoelectronics section competences

_ Technology Developments Supported Programs

Detectors:

Lasers:

Photonics:

Quantum:

Testing:

CCD and CMOS
InGaAs and MCT
Bolometers and quantum well

Diode, Fiber, Nd:YAG, Alexandrite
Optical communication systems
LIDAR systems

Metrology systems

Fiber sensors
Opto-pyrotechnics
Microwave photonics payload

QKD payloads and ground stations
Cold Atom Interferometry
Atomic clocks

LIDT and LICT test facility

Laser diode burn-in & lifetime testing facility
Detector test facility

Mobile LIDAR facility

Optical Ground Station (OGS)

Sentinel 3, 4, 5p, 5
EarthCare Atlid, 3MI, Flex
Euclid, Plato, Cheops, GAIA

Meteosat TG, HYDRON
SILEX, Sentinel 1 & 2, EDRS

Aeolus, EarthCare, BepiColombo
LISA pathfinder, LISA, NGGM

ARIANE 6
Future telecommunication S/C

SAGA, QKDSat
Inertial navigation
GNSS

Earth Observation

Science

Telecommunication

Space Situational Awareness

2 THE EUROPEAN SPACE AGENCY




Detector Developments

T
s £

CCD and CMOS




Laser Develﬂpments (Metrology systems) Gesa

Metrology laser system developments for LISA pathfinder, LISA and NGGM (GOCE follow on)

Commercial Se
(NPRO, 25




systems)

To deep-space: LADEE (lunar optical communication) via Psyche to Space Weather mission L5.
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Photonics (Fibre optics) @ ceSa

) 2009: SMOS - Optical Comms
1998: ISS - Optical Comms Data and Clock Distribution 2013: AlphaSAT - TDP 8 2013: PROBA V- HERMOD

& %
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Quantum (quantum key dlstrlbutlon)

World record in Iongest dlstance of quantum entangled photon transfer
(144.km) -
Support SAGA EAGLE I and QKDSat technology developments photon

sources, optical termlnals recelver chaln and detectors adaptlve optics,
laser sa&ty, et N




Quantum (quantum key distribution)

Qu_a'nt:um, key diSt'_ribUt,ion'ersmA space — L|nk with f.Mi_»ciu_s (-C.HN) satellite
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Quantum (general)
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Test Facilities

" Optical ground
'__"statio_n G

o 5
Uced
) _:7({’:; g

i
-

nd

!
Y7
’ 4

N A\ ‘.{-Ik
l#aser operatio

\Vehification fa

2 THE EUROPEAN SPACE AGENCY




Optics Section TEC-MMO

ESA UNCLASSIFIED — For ESA Official Use Only
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Optical Engineering for passive systems esa

Optical engineering support to ESA Research and Development Activities Optical Laboratory supporting ESA
projects hosting optical payloads for passive optical systems projects and external entities




Optical engineering support to projects (1)

Telescope Telescope Structural Flexible

Aperture Subsystem Baseplate Pivot Q
p Venting

duct

- ) _OBJ: 0.0000 (deg)
Optical Assembly
Tracking Mech.

Gravity Reference Sensor
Micro Shutter with Vacuum Enclosure and
Re-focus venting ducts

Arra;
Y Mechanism  FORE Optics
TMA

VA: -0.000, -0.001 mm IMA: 0.000, 6.977 mm
_OBJ: 0.0000 (deg) OBJ: 0.5000 (deg)

Calibration
Mirror 1

| Calibration
Mirror 2

Focal Plane Integral 1
IMA: 0.000 mm IMA: 6.978 mm

Assembly Fold Field Unit Calibration
Mirror Assembly
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Optical engineering support to projects (2)
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R & D Activities for passive optical systems

Within the different ESA programmes
(TDE, GSTP, GSP, OSIP) we explore
and develop:

» optical materials

manufacturing technology for
components and optical systems

design and development of novel
optical systems and payloads

new analysis, testing and
calibration methods

Some examples to the right:

Reference
CZTF_1904;
T716-702MM;
GT11-015MM;
T716-503MM;
G61A-032MM;

GSTP6 GT17-045MM,;

TRP
TRP
TRP
TRP

T116-401MM;
T116-701MM;
T116-705MM;
T716-602MM;
T116-601MM;
T216-112MM;
T216-111MM;
GT17-410SW;
GT17-409MM;

TSS-MM-2020-172;

T816-701MM;
T116-702MM;
A02017133;

T116-703MM;
GT37-008MM;
T116-503MM;
GT17-179MM;

GSTP6 GT27-009MM,;
GSTP6 G617-234MM;

TRP
TRP
TRP
TRP

T716-502MM;
T116-501MM;
T208-022MM;
T716-703MM;
T116-602MM;

Title

Calomel Material Evaluation - Polishing Process Optimization

Alternative materials for mirror manufacturing

IAPETHOS 2: Infrared Advanced Polarizer for Space and Other Applications

Infra Red lens polishing for high performance applications

Development of low areal density Aluminium alloy mirrors using Additive Manufacturing
Optomechanical mounts for large lenses

Wide band and high efficiency reflective grating

Dielectric broad-band mirror coatings

Large monolithic mirrors with ultra-lightweighted honeycomb structure

Manufacturing of ultralight mirrors by replication

Low stray light diffraction grating

Design and testing of Far and Medium Ultraviolet coatings

Joining process for manufacturing of large Aluminium-based optical mirrors

Solar Polarimeter - Critical Technology Development

Free form optical telescopes

Ultrafine Guiding Sensor

Space Weather Magnetograph

Design and breadboarding of a wide field-of-view telescope for the next generation Copernicus Sentinel-2
High Throughput Waveguide Imaging Spectrometer

EBB of a Fourier Transform system for in-flight calibration of the Instrument Spectral Response Function.
High Quality MultiSpectral Imager payload for the Multispectral Companion Constellation
Efficient straylight characterisation and verification techniques for Earth Observation instruments
Software for System-Level Analysis of Space Optical Instruments

MICA Optical characterization of high-precision mirror.

Radiation testing of optical coatings for space

Metrology for optical free-form surfaces

Characterisation of contamination induced straylight

Straylight LIDAR OGSE verification tool, hardware pre-development.

Optimisation tool for freeform mirrors using NURBS

Large area flat high-performance on-board Black-Bodies
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Optical Laboratory

» characterisation/testing of optical
components (e. g. WFE, stray
light, surface quality and
inspection)

» testing of small optical payloads
(imaging quality, radiometric
calibration, stray light rejection)
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Take away Eesa

provide technical support to programs and missions for the development of systems and
payloads containing optics and opto-electronics.

guide you to the relevant areas of application and development programs, put you in
contact with relevant developers. Once in a program, we will follow the technical
development and assist on the particularities of space development.

let us know about the awesome things you do.
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