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Space Situational Awareness - Goals

= Society heavily dependent on critical space and ground assets

= Critical assets need to be protected against adverse effects
from space

= SSA Programme Declaration calls for: Independent
European access to SSA data and services

= Three main areas:

Space Weather Near Earth Objects Space Debris

Cleanspace
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Participants in ESA’s SSA Programme
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From SSA to Space Safety

Threat

Detection and
Analysis

— Protection —

Prevention

Mitigation
|

Responding
Crisis Mgmt —
Recovery

and new)

- Data — sharing
- Assets (existing

ESA UNCLASSIFIED - For Official Use

— 00 he = 4= ]

=
—

Exploitation of information*

Technological
advancements for
protection/prevention

Remediation*

* high commercial potential
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yace Weather ~ Asteroid
L5 mission ~ Deéilection




Space Safety (2020 — 2027)

CORNERSTONE TOPICS
1. SWE L5 mission (L1: NOAA)

2. Asteroid deflection demo.

for Planetary Defence

3. Debris removal as an
anchor institutional mission

4. Spacecraft Collision
Avoidance

CORE ACTIVITIES
1.

Space Weather: instruments, smallsats,
applications, modelling, networking,
hosted payloads;

Space Debris and Clean Space:
technologies, radars, telescopes, laser
systems, applications, servicing, ADR;

NEOs and Planetary Defence:
telescopes, GNC, networking, smallsats,
cataloguing, risk evaluatiuon;
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SSA / Space Safety: timeframe

= Space Weather
= Pre-operational as from 2020
= After 2020: SWE L5, SWE instruments, ...

= Planetary Defence & Near Earth Objects
= Pre-operational as from 2020
= After 2020: 2"d Fly-Eye, asteroid deflection, ...

= Space Debris & Cleanspace
= R&D in SST sensors, applications, ...
= Active Debris Removal
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Space Debris threats for the Critical Space
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Growing space debris population

Increasing number of small satellites

Announcement of large constellations
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Santorcaz (ESA, SP
= Cheia (RO)

= Palaiseau (F)

= Zimmerwald (CH)

High Performance surveillance radar = OGS Tenerife (ESA, SP)
(future, estimated at 600 M€, 3 years) «» S3T (SP, in progress)
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Surveillance of Space Debris for Collision w&\“‘gesa
Avoidance «

25

X : = Estimated number of
Stze (m) 29,000 objects > 10cm

= Networking of small
radars not sufficient

Intermedia_t_e-"é'u rv. = Need for high performance
Radars_(national) European surveillance radar(s)
for which the technology is
available (~3 years
procurement, 600 M€)

Ititude (Km)

: ~—High performance
surveillance radars (European ?)
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Laser ranging to non-cooperative targets Q cSa

- Satellite Laser Ranging for non-
cooperative targets

« Support to European technology
development

« Momentum transfer

OGS - Tenerife, Spain Matera, Italy
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Debris mitigation and removal

Debris impact mitigation and
protection

- Applications

- Collision Avoidance Automation

« Technology development
Debris Remediation

- Debris removal mission
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Protection of Critical space and ground \\Q‘ @Sa
assets: SSA/SWE

2017/09/10 06:12
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Importance of Space Weather
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Enhanced SWE observation system

L1 satellite /

GW

Distributed SWE
Sensor System
(X))

Satellites with
hosted P/L in

- LEO
+ MEO
+ GEO

Candidates: METOP
SG, MTG, Telecom,
Galileo, or dedicated
Small Sats,
CubeSats, etc.

L5 satellite
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Enhanced SWE observation system: L5 + L1

Development of SWE L5:
« Solar corona monitoring
« Heliospheric imaging
« Solar disc magnetic field
« EUV imaging
* In-situ measurements:
o solar wind
o magnetic field
o charged particles
o hot plasma
« Mission phases in SSA-P3
o A/B1
o Readiness for B2/C/D

The sun rotates with
a period of 27.25 days
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Protection of Critical space and ground s @gq
assets: SSA/NEO NS

- Less than 1% of NEOs (15 -
40m) discovered

- Average one impact every 10
yvears (Chelyabinsk type)

Possible impact corridor
of an asteroid
10 days before impact
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Protection of Critical space and ground \
assets: SSA/NEO - Tchelyabinsk event
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Planetary Defence ....

NEO Detection and Threat
Analysis

« NEO observations
« NEO sensors development
« Networking of assets

NEO impact mitigation and
protection

- Deflection techniques
« Asteroid deflection mission

ESA UNCLASSIFIED - For Official Use
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Hera: a mission of "firsts" @iesa

= First precise
measurement of
deflection efficiency
and Planetary
Defence capability g

and smallest asteroid

e dlol 4
= First detailed

measurement of small
body cratering physics

= First binary asteroid . r \&~

i @ l BASELINE POST-IMPACT

fr DETAILED CHARACTERISATION PHASE
)| | DETAILED CRATER
& INVESTIGATION

ever visited

I MISSION ENDS

HERA
DEEP SPACE MANOEUVRE

= First deep-space
CubeSat for very
close asteroid
inspection
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Summary SSA / Space Safety

L5 mission in coordination with NOAA
« Technologies for Space Debris monitoring and mitigation
« Asteroid deflection demo in progress

{cesa

« Good progress in the development of a SSA system in Europe
with many actors: Member States, ESA, EU. Distribution of roles
needs to be finalised: development vs exploitation!

« Performance gap in surveillance radars
* Need to agree on a suitable governance scheme for the

exploitation of a future high performance European surveillance European SSA System
radar (artist view)

* Development of a high performance radar can be achieved within
3 years !

«  SWE and NEO systems will reach pre-operational status by 2020.
Which Operator ?
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www.esa.int




