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European Commission PROTEC-2 Horizon 2020
Access technologies and characterisation for Near
Earth Objects (NEOs)
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The NEOShield-2 Consortium:

Fl_l‘l.l'lal' afganisations

Airbus, Germany

Main themes/tasks of the project:
German Asrospeca Cenier (DLR) 1. Scence
Fraunhodor - Emsi-Mach-institul, Gemmismy - Mitigation-relevant physical and compasitional characterization of
small MEDs (D = 50=300 m); Population of 200,000 objects remains
largely unexplored. HEQShield-2 is carying out new observations
and analyses of publithed data

firbus, Franoo
Aarbus, United Kingoom

-'.'hn Cuaen's Unwersity of F!-n-'l:.'n:‘._ i_lr ad

oo 2. Technology

Dbservatalre do Paris = Development of guidance, navigation, control sysbems: for acourate
targeting of & Kinehic Impactor inkbd a small NEQ.

= Oribiting, hovering, manoewring close to a small asteroid; MEOs
have very weak gravity fields - appropriate autonomous control
systems |5 bedng developed

GMY Asrospace and Delence, Sosin « Development of techniques for robotic exploration: surface material

sampling and collection, sample return to Earth, etc

CNARS, Dbsarvaioire da la Cola dAzur, FHERCes

Deimos Space, Spain

Istiute Nazionalea di Astrofisica [INAF), Haly

Total NEOShield-2 funding = 6 million euro (4.2 from EC). Duration 2014-2017
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Dinosaurs go extinct

65 mio. years ago Arizona
50 000 years ago
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Bolide events 1994 - 2013
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This diagram maps the data gathered from 1994200 5, 5ites of red dats (daytime impacts) and Blue dots (nighttime impacts) are proportional to the agptical radiated energy of Impacts
mieasured if billions of Joules (GJ) o entogy. and thaw the location of impacts from objects abaut 1 miter (3 feet) to almost 20 meters (60 feet) in size.

Image credit: HASA Planstary Science
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The Panoramic Survey Telescope
& Rapid Response System (Pan-STARRS)

NASA's plan: Find 90% of asteroids larger
than 140 meters before 2020

Mear=Earth Asteroids Discovered
Mast recent dn-t-a-'-'rr‘l,r 2006 -Mar-03

Discovery Date




First predicted impact 2008
Discovered 19 hours before
Impact in Sudan

Asteroid: 20




&
Flyeye by ESA

:&.TLAS plan to be complete in 2017
2 telescopes 100 miles apart,
scan the whole sky every night

1 day waring for "town killer”
1 week warning for "city killer”
5 weeks warning for "county killer”



Kinetic impactor Gravity tractor

# Asteroid mitigation i oy
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Figure oredit: 5. Eckershey (WEOShield, Alrbus D5, UK] and
D, Perna ([NEOShield, Dhservatolre de Parls, LESLIA),

» "Higgest bang per buck”
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Kinetic impactor

Advantage:
- Technology straightforward and almost ready

Challenges:
- Autonomous GNC at high 5+ km/s speeds
« Lack of knowledge of the impactor momentum
transfer and of the NEO's physical properties

® ESA-ADES Medialab




Gravity tractor

Advantage: Challenge:
No contact with NEO Autonomous station keeping
Fine control of the orbit over a long time period

ion beam shepherd




Gravity tractor

Advantage: Challenge:

No contact with NEO Autonomous station keeping
Fine control of the orbit over a long time period




Blasg deflection
i

‘Advantage:
- "Biggest bang per buck"

Challenges:
- May break up the NEO
- Political issues
- Demo mission out of the question

& ESA/Deimos Space
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Figure credit: S. Ecl
D. Perna (NEOShiel




UN Impact-Hazard Activities

IAWN should link together existing

institutions (NEO discovery, monitoring, i
physical characterization). UN Office of Outer
Maintain recognized clearing house for Space AMairs/COPUOS
the receipt, and processing of all NEO

observations (cf. MPC).

Recommend criteria and thresholds for

notification of an emerging impact

threat.

SMPAG should include representatives

of spacefaring nations and other

relevant entities.

Lay out framework, timeline, and

options for initiating and executing | swes s
space mission response activities. —
Promote opportunities for international
collaboration on research and

techniques for NEO deflection.

All recommendations should be implemented with no cost to the regular UN budget.
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