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National Aeronautics and Space Administration

PLANETARY DEFENSE

by the numbers

20 YEARS
of NASA's Near-Earth Object
Observations Program

209 Million

Observations Submitted to
h“ET ARY D EF[” the Minor Planet Center

RD|NATION OFF; & f

19,975 . . e
1 " . Potentially Hazardous
Near-Earth Asteroids o g . e,
i Asteroids in the Catalogue
Discovered

5 5
107 | Times Per Year a Small
Near-Earth 4 Asteroid Impacts Earth
and Releases Greater
than 1 Kiloton of Energy

896 23

Known Near-Earth Asteroids
Greater Than 1 Kilometer In Size

Comets Known

Asteroids Passed Closer
Than the Moon in 2018

8,544

Known Near-Earth Asteroids
Greater Than 140 Meters In Size

www.nasa.gov/planetarydefense
April 2019 cneos.jpl.nasa.gov
www.nasa.gov www.minorplanetcenter.net

https://www.nasa.gov/sites/default/files/atoms/files/pdco-

press-kit-04232019-v3.pdf
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University of Arizona’s Catalina Sky Survey

University of Hawaii’'s Panoramic Survey Telescope and
Rapid Response System (Pan-STARRS)

University of Hawaii's Asteroid Terrestrial-Impact Last Alert
System (ATLAS)

MIT Lincoln Laboratory’s Lincoln Near-Earth Asteroid
Research (LINEAR)
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Feb. 7,1999 Stardust
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March 2, 2004 ESA Rosetta
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July 4, 2005 Deep Impact
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Sept. 27, 2007 Dawn
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Nov.23. 2021 Double Asteroid Redirection Test (DART)
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Aug.1, 2022 Psyche Mission
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2026 Near-Earth Object Surveyor
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5X Sun Sensor
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2XLGA

DART S: NASA PDCO



Double Asteroid Redirection Test

(DART)

September 26, 2022, 7:14 p.m. EDT
September 27, 2022, 8:14 a.m. JST

IMPACT: September 30, 2022
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650 kg amival mass 163 meters

£ DART

e Double Asterold Redirection Test

KDP-C Jun 2018
CDR Jun 2019
MOR Sep 2019
KDP-D Apr 2020
|IRR Mar 2020
[PER Oct 2020 |

1,180-meter separation 780 meters, S-type

6.65 km/s closing speed 11.92-hour orbital period = between centers of Aand B 2 26-hour rotation period

I LR « Target the binary asteroid Didymos system

0.07 AU range at impact
Predicted ~10-minute (~1%)

= Impact Didymos-B and change its orbital period

change in binary orbit period = Measure the period change from Earth

DART Overview' SC Status Aug 2019
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2 ASTEROID DETECTED! NOW WHAT?

1) DETECTION

Space agencies, spacecraft,
professional surveys and
even individual amateur
observers — these are the
worldwide eyes on the sky
watching for risky space
rocks, or ‘near-Earth
objects’.

ESA's upcoming ‘Flyeye’
will be Europe’s first
survey telescope, while
the Test-Bed telescopes
will soon join the Agency's
Optical Ground Station in

ESAD 722 ) —F 47V R
RRAR—

1. WEEKRH
ESAlZFlyeyeZBmIEF v b7 — 7 Z BE
h (B7E. TIHHERBESROLY SEL oL
W TR, T X M EER, 2023F>
)—BDL77FILICKRETFTE)
Detlef.Koschny, ESA PDO

S e . == 2 NREDRERRYE
e 3 HRBALED ONSER T — X H Minor
Planet CenterlCEH N5,
2 THE ASTEROID SORTING HAT
The International Astronomical Union (TAU)'s 3 . U Z 7 ﬁ*ﬁ'
Minor Planet Center (MPC) collects observations . .
B ) T ESA NEO Coordination Center(NEOCC), NASA
Center of NEO Studies(CNEOS) Tf& &7 /2 2
3 RISK ANALYSIS aw) E/ Y
Using these data, ESA's Near-Earth Object Coordination Centre (NEOCC) 0) $j‘|"lé' % /% /E ['/ U X 7 }FEE}_.R_ % :l:'fﬁfﬁ I‘/ 1§]— 5 T/%—

-------------------- >--------- Besa
and NASA's Center for Near-Earth Object Studies (C(NEOS) compute the 7& j;& —= —a—- 5
orbits of hazardous asteroids, evaluate the degree of risk and estimate /:E [e]

impact effects.
s

€2 W

muibﬁﬁfﬁétﬂﬁéﬂf@m\BA
NASA., % DEREREDE - F8EZ2 X (T,
BEOTREECEER & ICEHZE @F@@
&) WARNING E > L\T%%%%—‘j— G

i ; / ' If an asteroid is determined to be potentially dangerous, national civil
If an asteroid is determined to ! : . . . . .
be potentially dangerous, : 2 authorities, the UN and other bodies are alerted to the impact risk, with
national civil authorities, the | support and guidance from ESA, NASA and other national agencies.
UN and other bodies are alerted !
to the impact risk, with support
and guidance from ESA, NASA

and other national agencies. » }E‘Eéﬁ Ej EP 75\ ?

#Spacel9plus Spacel9/@y https://www.esa.int/ESA_Multimedia/Images/2019/04/
Detection_What_s_the_risk

1]|[||;%*

14



ESA DA

 Planetary Defence Office(PDO)M:ER > 42—&L T NEO Coordination
Centre(NEOCC)AYAZ1) 7 Frascati®ESRINIZ&H 5,

* PDOIINEOVINII T RTLEEIENETT)r— 3w 8RALTULVS,
NEOY IhL AT LITBUAFREEMRE ., RIRSHE. — kTR, AT47 &LVoT=
FHEZEHEBRECHRE L TUTOISHERFIRELTLNS,

‘NEOE R : HREINE=XAEDEIM. MBS
-NEADAZOS L :NEAURM, R B . BB 5 HREFH

AVINGNEZZ) DT BENBRRAL, ERMEER,

INVILERT—ILE
'ﬁ?ﬁ?ﬁiﬁiﬂ!ﬁ#%OZAUO)T&i&EWO)UZF . o Eams2?0?2w2 ‘%10”
N 337 N -— sl B o ~ ar;?l\ggleuaw ‘9 even! E
" Eﬁ. ;EII i *E . Eﬁ: ;EII E-i- E 0) T: &D 0) 1% 5‘& JE :i:lj E E & 0) ?E 1;# o \i’m —_— Conslar?t :)Swer |EI‘JE’ !
. g o . — from 2003 SDT report i
BE AR NEADBEEBI DY 5709 51E BN
> . . _ LN L s
BT —HAT ESAZ R, ESAREALERICLLIRXE i3 s FI-
S d ®tay g 3
BoHsnYy L] ., . .
~ N B~
BEE—RATEELY I T
3 Carancas \gnitude, H F 10"
I NLNERT =N I A Sikhote-Alin a 181617 161514 13121110 ©
A every year a
< I 2008TC3 Chelyabinsk g ;
i ek e n r
: :
g fx::l;ﬁz s Meteor Crater thamanshin '%
[T
E :::g million e 5 Ly '3 1’E %
E HKE
Chicxulub | ’

15

im 10m 100m 1km tka
Impactor Diameter S:Public outreach, neocc




Hera

Don Quijote ¥ U < v fHEED e ioes | -
2 Herall... c e
DARTD&EZE 4 F14(C o @
SRR L R E DR Qv .

1o
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EARLY CHARACTERISATION PHASE
Measuring mass and dynamics
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European Commission(EC)h'\HHE T HifEL7-7 0> 7 b

2012-2015 NEO Shield €4mil

2015-2018 NEO Shield?2

NEO-MAPP(Near Earth Object Modelling And Payload for Protection)

NEOROCKS (2020-2023)
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Near Earth Object Rapid Observation, Characterization and Key Simulations

NEO (3. ROCKS 2

NEO ROCKS (NEO Rapid Observation, Characterization and Key Simulations)
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NEO DyS Near Earth Objects-Dynamic Site

@ 751 x EX X o+ )

= — NEAICBE ¥ 520115
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Objects Observatories Search Priority Lists Risk page NEA elements NEOScan Related sites Info & Credits G) D $_ E
RS | ] 1_.

»
»
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NEODYS provides information and services for all Near-Earth Asteroids (NEAs). Each NEA has its own dynamically generated home page providing information and services, and
@ search fadility putting the information in easy reach.

Starting from 1 September 2011 NEO = =
database and web interface; the rest ¢ =
Mechanics Group, and by IASF-INAF (

x| @ 1

The ESA participation is through a con)

operated NEODYS in the past.
€ C O & newtonspacedys.com/neod

ESA is progressively assuming larger
segment. The NEODYS service is expe
comprehensive SSA-NEO information

The University and Research groups w
to contribute with research, innovatiol

-

SpaceDyS

m Home Objects Observatories Search Risk page NEA elements NEOScan Related sites Info & Credits

NEW PRIORITY LIST

Current Moon phase: 58.1 deg. Phase percentage (100% is Full Moon): 76.42%

Epoch of ephemeric CAL 2022/01/23 00:00:00 UTC
New Faint Objects

- F Number of NEOs currently in list: 96
Priority List

= e i - Days I v % Sun Moon
Object Priority Priority | Risk H PHA  Num. End of RA DEC Uncertainty
- L i o mag 5 elong. elong
name class value List Opp. Visibility (hh:mm) (deg) (arcmin) |
i — — — value = o = = EoV e = ~ (deg) (deg;
- - - - = > - - v o~ > - ~ - i ~
- - - -

2022-01
2021RS9 11.609 o 22. o D 21.8 0.002
24

2022-01
2022BA

24
‘ 2022-01

25

19:35
2022/01/22
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hEK “2018 EZ2”

near-earth objects coordination centre N
Sponsored by

Q; esa NEOCC Home
About NEOCC 2 2018EZ2

Observatories Priority Lists | Risk page | NEA ele MAIN SERVICES

Risk List Summary

2018Ez2 Close Approaches List

Priority List

Newsletters Archive ORBITAL PROPERTIES
CAFS Archive )
oD Ao Epoch 59600.0 Object is in risk list Object is not in priority |
This object i

Impactor table T Orbit type Apollo

Ephemerides Asteroids Perihelion (q) u PHYSICAL PROPERTIES

Keplerian elements ;
Obs prediction Comets Aphelion (Q) Absolute Magnitude (H)
P! (Epoch 59600.0 MJD) FITS Images

- - P icit Diameter

MOID 1.95284 1.356e-05 TooLS Inclination (i) Taxonomic type

0.511131 3.459e-06 Orbit Visualiser
e v NEO Population Generator

Observational info NEO Propagator Earth MOID 0.00076
173.9 1.084e-05

Proper elements Orbit period (P) 996. Rotation period (T)

DISCOVERY INFORMATION

E u ¢ ¥ 14:01
® = @ sc Bhossy A S O mD 05

Close approaches 27.421 3.289e-05 *

Physical info 140.86 0.005189 - —
Date of orbit computation Oct 20 11:30

1307
@ociEh NOWDO 0

Search | Priority Lists | Riskpage | NEAelements | NEOScan | Related sites | Info & Credits

2018EZ2 - [besERVATIONAL INFORMATION [Help]

Summary
Impactor table
Ephemerides

Obs prediction Declination

_— Designation
Orbital info residual | deg min sec

Mo 2018-02-
2018622 08:35:45.520 +00° 23 40.20"
Proper elements 21.10452

2018-02-
201822 08:35:45.460 - +00° 25 40.00"
21.19566
Close approaches
s 2018-03-
. 2018622 08:44:55.960 - -07° 24' 39.80"
Physical info 12.42083

2018-03

2018672 08:44:56.330 07° 25 03.70°
12.42222

157 |

@ sc Bhosey A O @O 2022102109 |

2018 EZZE}LE 2022/02/14 12:00JST
IAXAR I 1R 3t ESA NEODyS




027 . ROSCOSMSMD

* Dmitry Rogozin, the head of Roscosmos, Russia's space agency, sees collisions with

rﬁitry RogozihE%?

celestial bodies as a Potentially significant threat to the earth, making the need for
technology to prevent that from happening of the utmost importance.

«  While the head of Roscosmos sees the technology as necessary for the planet's survival,

he’s not confident one, smgll_e country has the capabilities to create it. Caﬁing it a “common
task to protect our planet,” TASS reported that Rogozin sees it as one of the most important

tasks for cosmonautics.  S:Jan 15,2022 Newsweek
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https://tass.com/science/1302869
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7th 1AA Planetary Defense Conference

Primary Sponsors IAA(International
The primary sponsors of the conference .
Academy of Astronautics)
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