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KMTNet DEEP-South

Chile | South Africa Australia

Telescope: Telescope: Telescope:

05 - 2014 08 - 2014 11 - 2014
CCD: CCD: CCD:

09 - 2014 12 - 2014 05 - 2015
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azardous Asteroid 2012 TC4

2012 TC4

2017 Oct 11 UT

2D Fourier fit
Wise 0.72m -
KMTNet 1.6m
MRO 2.4m
USNA 0.51m

0 0.05
Rotational Phase (hours)

V. Reddy+19

0.1

0.15

0.2

Observatory/TeIescope Date (UTC)

KMTNet-SAAO 1.6-m 2017 10 10.908 - 0.351+0.063 | 0.855+0.064

2017 10 10.894 0.480+0.073 0.760+0.069

(0] TY-TRVENTA I [XTee] o T-l Date (UTC) g-r r-i g-i
Palomar Hale 5-m 2017 09 20.38-41 0.55+0.07 0.46+0.07 1.01+0.08

DEEP
Souin



o
dolE 29 '.=j 2008 XO08, d|’d 2 2 85| X|CH

One of the twin separated ~300-500 yr ago?

onte B 092017 e 11202‘17

2000 XO8

+ Activity from presumed asteroid 2000 XO8 confirmed using KMTNet
» Reported to CBET 4460

- a=425AU,e=0.65,9g=148AU,i=12deg, T, =2.6
* Observed for 14 days until Nov 29, 2017

DEEP
JeongAhn+19 South



Comet DEEP-SOUTH ir

“The man from a star)’

LU0 2 FHXf2t XIRE EHLEL 22 Xt

_r{tﬁ]x-]n’- I:HEH:FCI- gﬂ“*

SBS SeHtAHE

feus goE uey |

SRS osa







ce

Ruthenium ‘

] e @0
o o 2 ¥
00 ¢O ©®

Potable Water ﬁ Agriculture

Radiation Shielding Fuel Refrigerant  Metallurgy

Os

Catalytic LCDs Advanced Cancer

Pt Converters EICHES treatments
Platinurm
[ # ] wa wa

VOLATILES AND H,0O
to fuel the growth of
humanity into new frontiers

INDUSTRIAL METALS
to construct and
sustainably service space
platforms

PLATINUM GROUP METALS
to support demand growth on
Earth

(7] Despite desire to reduce dependency,
:=ejemse)  one-in-four manufactured goods require PGMs.
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Units: kilometers/second

Red Wine:
one way aercbraking rowufte
saving on propellent

Drarker Brown Bramch:
Tirme consuming routse using
multiple lunar gravity assists
Bulge:

gravity loss during i
vertical ascent from surface
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UNIVERSITE DU
LUXEMBOURG _
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wmage Credit:

a7 THE GOVERNMENT
OF THE GRAND DUCHY OF LUXEMBOURG
Mirlstry of the Economy
KEMBOLAG f

IN5T TUTE OF SEIENCE ¥

AND TECHNOLEDY

eur(@PLANET

Join us for an intensive two day workshop to discuss
our present day understanding of the composition of asteroids

April 16 and 17, 2018 — University of Luxembourg, Belval Campus

s; SPACE
: . . : . . R ES.LU
Registration and further information on asime.uni.lu CATAIRGES
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Map of Europe for 2017
showing Gross Domestic
Product estimates per capita
In Purchasing Power Parity
(international dollars) -
current prices

Source: IMF World Economic Outlook Database October 2017 -

Tools: Google sheets and GIMP

List of countries which are too small
to have their GDP shown on map:
Luxembourg - 109 192§

San Marino - 60 359%

Malta - 42 532§

Montenegro - 17 4398

Macedonia - 15 2038

Albania-12 4728

Kosovo - 10 383%
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DRAFT LAW
XPLORING ON THE EXPLORATION AND
NEW FRONTIERS USE OF SPACE RESOURCES

spaceresource.lu



§ LUXEMBOURG LAUNCHES SPACE MINING PLAN |

S&PASX A 103.60

THE BUSINESS
VIEW







« Chamber of Commerce, a professional organisation and public institution encompassing all sectors of the
economy apart from agriculture and skilled trades

* Employment Development Agency (ADEM), the country’s public employment agency

» Groupement luxembourgeois de I'aéronautique et de lI'espace (GLAE), an industry group for the
aerospace sector

* Institute of Intellectual Property Luxembourg (IPIL), an organisation bringing together national and
international intellectual property expertise

» Luxembourg Science Center (LSC), a private non-profit organisation whose goal is to generate enthusiasm
for science, technology, engineering and mathematics among young people and promote interest in science
and technology among the general public

* Luxembourg Space Tech Angels (LSTA), a business angels network helping space start- ups to establish
themselves in Luxembourg, providing early-stage funding, mentoring and advice

 Luxinnovation, a key partner for companies conducting innovative activities in Luxembourg

» Luxembourg National Research Fund (FNR), the country’s main provider of research funding

 SES, a global leader in commercial satellite operation, launched in Luxembourg in 1985 as a public-private
partnership

* Société Nationale de Crédit et d'Investissement (SNCI), a public-sector financial institution specialising in
medium- and long-term financing of investment projects

« Technoport, a technology-oriented business incubator that supports innovative young companies in
validating their ideas and turning them into commercial reality

* University of Luxembourg, the country’s public university
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Armstrong’s Vision:
To fly what others only imagine.

Universal Pictures



JAXA/ISAS: Mis-'.

* To answer fundamental probleglf o the modern space science 2, 1 make them common
intellectual properties of the socie

elestial bodies like the
s and going back to the

* To create and execute new expli@ation programs such as landine of
moon, the Mars and its satellites $d collecting extraterrestrial I
earth through the close cooperatle between science and enoineerin g

* To continuously develop the yadeoEansportation systcm (o« g uissions with lower cost and

higher frequency

* To sustainably reals FaCce SONGREE 11115 > cooperative structure that
universities ang both inside and"O¢ County work together according to the
Inter-Uniyg nstitute System

* To cu s to get involved in space development and researches on space science

* To contrisg#C to the space development of Japan including space utilization
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1.1 ot F "3 Mission NASA-SMD SM
12 2887 ~ "&@ions Mission ~NASA-STMD AMN
13 727 U TWMission NASA-HEOMD HM
1.4 STHA Space “IMational Awareness ESA-SSA SA
2. @nology T
2.1 AN 7|= SpacecrafiTechnology ST
2.2 H|H7|= Launch a8 Flight Technology FT
23 2&7|&  Landingjllechnology LT
24 X2 = Jhnology RT
25 HAA7|= nology HT
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3.1 ST - Long-term'¥ LP
3.2 A4 X| & Research Sup RS
33 us=2H Education and O EO
3.4 LA Space Industry Poli P
3.5 oA International Cooperati IC
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Science Mission

Astrophysics Mission

Planetary Science Mission
Heliosheric Physics Mission

Earth Science Mission

Joint Payload Development

Joint Small Satellite Development

Earth Observation Mission

Disaster Monitoring Mission

National Security Mission
Communications and Broadcasting Mission
Space Geodesy Mission

Unmanned Station Mission

Space Law Studies

COSPAR-E; NASA-SMD-APD
COSPAR-B/C; NASA-SMD-PSD
COSPAR-D; NASA-SMD-SPD
COSPAR-A; NASA-SMD-ESD
~NASA-SMD-JASD

SM
APM
PSM
HPM
ESM
JPD
JSD

EOM
DMM
NSM
CBM
SGM
USM
SLS
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Space mining
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Asteroid taxonomy based on their visible colors
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A LUXEMBOURG SPACE AGENCY study predicts a market revenue of up

to 170 billion EUR generated by the space resources uttlt;&ttun mdustry
over the 2018-2045 perlod | P s

OPPORTUNITIES FOR SPACE
RESOURCES UTILIZATION

RS FUTURE MARKETS
EMBOURG & VALUE CHAINS
SPACE AGENCY -
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Martian: 2015
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