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y TOMCAT - DEMONSTRATOR
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y TOMCAT - DEMONSTRATOR Gebrandy Tower
FIELD TEST LOCATION

TOMCAT Demonstrator
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y FEEDRLINK OGS ROADMAP O Compete
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/ V! \
B TOMCAT Phase 1: :

Proof of principle |IOD Demonstration Phase
Product d

roduction

See AIRBUS Roadmap.

TOMCAT Phase 2: 0GS End-2-

09 June 2022 End Demonstration TNO ™
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Project with:
DTE - OGS TNO AIRBUS= °°
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Project with: Netherlands
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Netherlands

Project with: §fP§a/ca
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Vardg, Norway [

Satellite Control
Center -StatSat

Monitoring
Control
Scheduling
Flight Dynamics
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y SPACE TECHNOLOGY ROADMAP
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Three use cases: >V( >X( >.é>

DTE Up Linking ISL

Direct To Inter-Sat Link
Earth
Large Aperture Telescope 100Gbps coherent
for store & forward Demonstration
> SDA Interface
= Breadboarding
c " 100G
o TN
b Demonstration with )
= Norsat-TD Mission) >$( InterCAT 10D
L - Downlink ~__
b ¢ HemiCAT |IOD Range enhancement,
v - \ SDA compatibility,
Uplinkin
/CubeCAT / 7maIICAT I0D)  pTE 1Gbps, CPA plinking

DTE, 1Gbps, Body
POinting m ;r;r:?i\;gtion



y HEMICAT
NEXT GEN MICRO TERMINAL

HemiCAT-
Concept design

09 June 2022
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Netherlands

Project with: §£§3/C& <
y ULTRAAIR TNO AIRBUSE Z TESAT

- Acquisition <30sec

09 June 2022 27

Mission Control SLCT Operations TNO ioation

for life



Netherlands

Project with: gf%;ca
ULTRAAIR TNO AIRBUS= Z TESAT

 ASSYINS

-~ ASSY Telescope

_~ ASSY Central Optics
7
< ASSY Coarse Detector

g N

T ASSYCPA
30 June 2022 | Laser Satc>. Day m ifgrrlclvi\;:tion 28




y AIRBORNE ROADMAP ] Complets

Lead: AlRBUS = B Pamed
4 |

Product development ( spin offs -> other
platforms eg, HAPS, MALE etc, LEQ4 facing )

UltraAIR: GEO Demonstrator
B Production

BUS Roadmap.
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Project with:

QKD - SEQURE TNO fUDelft ) ABN-AMRO

First-ever proof-of-principle of measurement device
independent QKD combining free-space and fibre- ~—
based quantum channels in lab environment

Charlie
Q-Rx

free space .-

TNO designed and built the optical system for a

3.3km free space quantum channel Optional: simulation Q-Tx: Q-transmitter
] Alice Q-Tx of atmospheric Q-Rx: Q-receiver
turbulence

MDI-QKD from GEO or LEO, satellite acting as

source to central receiver on ground
Ground-based MDI-QKD s
ource
D El ClTrusted sat
\( \
Source Free space
— Central receiver Source \
= " q = Central receiver
-.- -l- -.- ... ... ' snflunfan S Y‘. -
\—W Source D
fiber Y
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QKD - GEOQKD

Feasibility and conceptual design study for
QKD from a satellite in the geostationary
(GEO) orbit

Optomechanical design
space segment

M2

Entrance

CPA

2350mm g

Housing

Characteristics: iy ‘ | —
- 2x0.5m diameter space N

- 810nm

- 0.65urad pointing accuracy
- ~2to 2.5m diameter ground

17 May 2022 | Quantum Key Distribution

Heigth: 775mm

Project with

TNO Q euteLsatr CGI

DT Jsource

/\

Alice,” . Bob
Key per
Protocol Total loss | day from !s,ner::irr?tm
GEO y
BBM92 trusted ~41dB Low
(single link)
BBM92 untrusted . :
(double link) ~82dB ~10 kbit High
GEOQKD hybrid WIR:PYX: I 3 10 Mbit Tuneable
solution
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Project with m

Q@ euteLsar
ThalesAlenia

o Thates Leanando company S p ace

y FOLLOWUP GEOQKD PROJECT
MAIN GOALS

) LAB AND FIELD TEST DEMONSTRATION
HYBRID BBM92 (TRUSTED/UNTRUSTED)

) PREPARATION DEMONSTRATOR MISSION - ‘ 'I NL

Holland
High Tech

Global Challenges,
Smart Solutions

) SPECIFIC ACTIVITIES:
) Validate hybrid QKD approach
) Security and vulnerability assessment
) Investigation of ‘beyond QKD’ applications

) Proof-of-concept test of BBM92 over ~2.5km free
space from TNQO’s Optical Ground Station The Hague

) Define Demonstrator Mission and accommodation
study of payload on satellite platform
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y QKD - GEOQKD GROUND TELESCOPE DESIGN
@1550NM

) Could be installed just outside a big city

) Connected to multiple users via optical
fiber

) Users have QKD receiver in-house

) No need for user-owned telescope which
need to be secured

Source

(1D

Free space
coupled

> m @
Hal 2
User 1 Fiber-coupled 7 >
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QKD - CRITICAL SUBSYSTEMS
QKD PAYLOAD

>GHz entangled
photon source

Large optical
telescope

Quantum Receiver
incl. detectors

On-board source
calibration

Coarse pointing and
Control

On-board Quantum
Receiver inc. detectors

Beacon laser and
telescope

Key Handling and Pointing system

Storage . /', »
. I //‘/ ' :
VL Optical Transmitters
A (2x)
Optical train and
beam combiner
’ /7 =
."';_;,

/ "'.." ;
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Optical Train

Key Handling and
Storage

Time Sync, Classical
Comms and Beacon
Laser(s)
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) Multiple demonstrators built and tested -> raising the TRL
) Winning the Growth fund at right time -> bridging valley of death
) Challenges ahead -> industrialization, competitive unit prices
) TNO focus:
Completing the going demonstrators
Supporting industry
Next technology wave

) We will only consider ourself successful when we start making product sales in a
heathy business environment for industry



y CONSORTIUM PARTNERS fuerr [} ABNAMRO
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THANKS TO OUR TEAM!
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