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H-K Moon

공기와 물과 흙



H-K Moon

금속



S. Van Vuuren

빅뱅 Big Bang



CoconutScienceLab 

모두, 어디에서 왔나?



BBC, K. Zhang, ALMA

TL Tau
태양계의 탄생
Formation of the Solar System



NASA

지구 The Earth



탐사



National Geographic

시료 The sample 2010년 6월 13일
호주 우메라 Woomera 사막



イトカワ 〮 龍宮

龍宮

JAXA/ISAS 



JAXA/ISAS 

Hayabusa
はやぶさ



LEGO, hayabusa-movie.com



Economist, Springer Link, Kyoto Municipal Art Museum

Yurimoto Keiko, 1939

Hirayama Kiyotsugu



ABC



Odditymall

크기



수성 1.9
금성 3.6
지구 5.0
화성 7.6

목성 25.9
토성 47.5
천왕성 95.4
해왕성 150.0

거리



20th Century Fox

소행성대 the main belt = MB



NASA/JPL NEOWISE, IfA, ipfs.io

궤도 orbits



한국은?



South African Astronomical 
Observatory

South Africa

Telescope:
08 - 2014

CCD:    
12 - 2014

Siding Spring Observatory

Australia

Telescope:
11 - 2014

CCD:    
05 - 2015

Cerro Tololo Ineramerican 
Observatory

Chile

Telescope:
05 - 2014

CCD:    
09 - 2014

KMTNet DEEP-South



Observatory/Telescope Date (UTC) B-V V-R V-I

Magdalena Ridge 2.4-m
2017 10 11.14-16 0.64±0.06 0.44±0.04 0.85±0.06

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

Observatory/Telescope 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

V. Reddy+19

국제공동관측 캠페인
Potentially Hazardous Asteroid 2012 TC4 



JeongAhn+19

10-29-2017 11-09-2017 11-20-2017

• Activity from presumed asteroid 2000 XO8 confirmed using KMTNet
• Reported to CBET 4460
• a = 4.25 AU, e = 0.65, q = 1.48 AU, i = 12 deg, TJ = 2.6
• Observed for 14 days until Nov 29, 2017

n=38 n=66 n=75

2000 XO8 265P

a (AU) 4.25 4.25

e 0.65 0.65

i (°) 12 14

q (AU) 1.48 1.49

LNP (°) 21 16

소행성, 혹은 혜성?
소행성인줄 알았던 2008 XO8, 혜성으로 밝혀지다! 

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



Comet DEEP-SOUTH in
“The man from a star”

© 2013 Seoul Broadcasting System



자원





D-G Roh, in preparation; DeMeo+09

⚫ C-type spectra (DeMeo+09)
▇ SDSS MOC4 (Ivezic+01)

⚫

⚫

물
H2O 



hopsblog-hop.blogspot.com



룩셈부르크



ASIME 2018



H-K Moon





luxembourg. public.lu

철강산업
Steel industry



라디오 방송
Radio-Luxembourg



RTL



SES

위성통신
Satellite communications and broadcasting



금융
Financial business



H-K Moon

경제부총리
Deputy Prime Minister for Economy



spaceresource.lu





LSA



• 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 l’aéronautique et de l’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



opendownload.com

29-10-2018
룩셈부르크와폴란드, 우주활동을위한 협력 체결

우주자원의 평화적인 탐사 및 사용을 촉진하기 위해 룩셈부르크 정부가 2016년에 발족한
우주자원 계획(Space resources initiative)은 룩셈부르크를 “새로운 우주” 경제의 국제적
핫 스팟이자 매력적인 사업 파트너 국가로 만들었다. 룩셈부르크와 폴란드는 2018년 10월
우주자원에 대한 상호협력을 시작하기 위한 양해각서(Memorandum of Understanding)를
체결했다. 룩셈부르크는 이미 포르투갈, 일본, 중국, 체코, 아랍 에미리트와 유사한 협정을
체결한 바가 있다.



비전



Universal Pictures

Armstrong’s Vision:
To fly what others only imagine.



JAXA/ISAS: Missions

• To answer fundamental problems of the modern space science and make them common 
intellectual properties of the society

• To create and execute new exploration programs such as landing on celestial bodies like the 
moon, the Mars and its satellites and collecting extraterrestrial materials and going back to the 
earth through the close cooperation between science and engineering

• To continuously develop the space transportation system to execute missions with lower cost and 
higher frequency

• To sustainably realize advanced space science missions with the cooperative structure that 
universities and institutes from both inside and outside the county work together according to the 
Inter-University Research Institute System

• To cultivate talents to get involved in space development and researches on space science

• To contribute to the space development of Japan including space utilization



CNBC.com

Wall Street Journal: JAXA signed a MoU with
ispace to work on building up mining and resource-
extraction technologies on the moon that would allow
for more extensive space exploration.

CNBC: The Japanese government is offering $940
million to fund space start-ups in a new push to grow
the industry, the government announced Tuesday at an
event in Tokyo. The funds will be made available
through investments and loans over the next five years.



MENTIN MMI/ ANA HOLDINGS INC. / JAXA

AVATAR X





sweetpic.twitter.com



다시, 한국





과학기술정보통신부



제3차 우주개발진흥 기본계획 KBS



NASA산학연 협력

소행성 시료채취 임무
Asteroid sample return mission



한국의 우주개발 체계: 대분류

1. 우주 임무: ”목적 ” Space Mission M

2. 우주 기술: ”수단” Space Technology T

3. 우주 정책: 정책 Education and Policy P



한국의 우주개발 체계: 중분류

1. 우주임무 Space Mission M
1.1 과학임무 Science Mission NASA-SMD SM
1.2 실용임무 Applications Mission ~NASA-STMD AMN
1.3 유인임무 Human Mission NASA-HEOMD HM
1.4 우주감시 Space Situational Awareness ESA-SSA SA

2. 우주기술 Space Technology T
2.1 선체기술 Spacecraft Technology ST
2.2 비행기술 Launch and Flight Technology FT
2.3 착륙기술 Landing Technology LT
2.4 차량기술 Rover Technology RT
2.5 건설기술 Habitat Technology HT
2.6 항행관제 Navigation and Control NC

3. 우주정책 Education and Policy P
3.1 장기계획 Long-term Development Plan LP
3.2 연구지원 Research Support RS
3.3 교육홍보 Education and Outreach EO
3.4 산업정책 Space Industry Policy IP
3.5 국제협력 International Cooperation IC



한국의 우주개발 체계: 우주임무

1.1 과학임무 Science Mission SM
1.1.1 천체물리 Astrophysics Mission COSPAR-E; NASA-SMD-APD APM
1.1.2 행성과학 Planetary Science Mission COSPAR-B/C; NASA-SMD-PSD PSM
1.1.3 태양권물리 Heliosheric Physics Mission COSPAR-D; NASA-SMD-SPD HPM
1.1.4 지구과학 Earth Science Mission COSPAR-A; NASA-SMD-ESD ESM
1.1.5 탑재기술협력 Joint Payload Development ~NASA-SMD-JASD JPD 

소형위성협력 Joint Small Satellite Development JSD

1.2 현업임무 Applications Mission M
1.2.1 지구관측 Earth Observation Mission EOM
1.2.2 재난감시 Disaster Monitoring Mission DMM
1.2.3 국가안보 National Security Mission NSM
1.2.4 방송통신 Communications and Broadcasting Mission CBM 
1.2.5 우주측지 Space Geodesy Mission SGM
1.2.6 무인기지 Unmanned Station Mission USM
1.2.7 우주법 Space Law Studies SLS



A. Graps

우주채굴기업
Space mining companies



g    r    i    z  

소행성 물질 분류법
Asteroid taxonomy based on their visible colors 



A Luxembourg Space Agency study predicts a market revenue of up 
to 170 billion EUR generated by the space resources utilization industry 
over the 2018-2045 period.



Paramount Pictures
한국 관객: 1019만 명

Interstellar: 2014



20th Century Fox

Martian: 2015

한국 관객: 488만 명


