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% 1.1 SSP oEe, ZMELE L O MNEEK

[ & [3F) e 31 ZINMEE | g%
1 1988 Cambridge, USA 21 104
2 1989 Strasbourg, FRANCE 25 125
3 1990 Toronto, CANADA 30 130
4 1991 Toulouse, FRANCE 26 137
5 1992 Kitakyushu, JAPAN 28 126
6 1993 Huntsville, USA 26 98
7 1994 Barcelona, SPAIN 29 125
8 1995 Stockholm, SWEDEN 29 106
9 1996 Vienna, AUSTRIA 26 104
10 1997 Houston, USA 25 96
11 1998 Cleveland, USA 29 88
12 1999 Nakhon Ratchasima, THAILAND 24 88
13 2000 Viia del Mar & Valparaiso, CHILE 26 81
14 2001 Bremen, GERMANY 29 95
15 2002 Pomona, USA 30 99
16 2003 Strasbourg, FRANCE 31 107
17 2004 Adelaide, AUSTRALIA 27 114
18 2005 Vancouver, CANADA 27 100
19 2006 Strasbourg, FRANCE 27 104

20 2007 Beijing, CHINA 26 117

21 2008 Barcelona, SPAIN 27 112

22 2009 San Francisco Bay Area, California, USA 35 131

23 2010 Strasbourg, FRANCE 29 120

24 2011 Graz, AUSTRIA 21 119

25 2012 Melbourne, Florida, USA 31 134

26 2013 Strasbourg, FRANCE 24 99

27 2014 Montreal, Canada 32 123

28 2015 Athens, Ohio, USA 26 99
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4 SN =4 ZInEH
Albania 1 Italy 4
Austria 1 Japan 4
Belgium 1 Korea 1

Brazil 2 Mauritius 1
Bulgaria 1 Norway 2
Canada 10 Poland 1
Czech Republic 1 Portugal 3
China 14 Saudi Arabia 1
France 5 Slovakia 1
Germany 3 Spain 6

India 9 The Netherlands 3
Ireland 5 UK 5

Israel 7 USA 7
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3.1 M

SSP D71V ¥ = T LD % 723 DX Core Lectures, Department Activity (DAY LT
Team Project (TP) T 5, ZILLIFMI . Workshop, Theme day, /SR/ILT 4 AT v
a VI ENE o7z, Department Activity I, 7 DOFERHI/Z L TE Y, Team Project
X3 20T =<0 TV, K 4-1ICHREOBIK Z 7R~ 7,

Core Lectures |%, %5 1 /265 4 WE THE SN, THICHET 2H 5 508 DR
DR SN, SSPBME X, BRTOFERIIBMNT 2 Z LBRBT N TEY ., #EE
~OZMEB U T, FHICHT D AMEIRD D, £, FENROHMRE 2 HZET D
T2 O W M O G BR DM T LT,

Department Activity [Z, % H T 7 DOFRMNEL —2DZ @R L, IR LI FRHI DWW T
B FESZEZHMET D, 45 Department & HIFEINAIIEE, HE, XA FESL
D | EOIRENE, 5 4 WD 6 BME TR\ o, 7o, FofkiR8E s LT, A
HHNNIIN—TTOLR— R T VLB T—a URiRENT, 7T 2OFRHIKRD &
B ThHoT,

Space Engineering (ENG)

Space Sciences (SCI)

Human Performance in Space (HPS)
Space Applications (APP)

Space Management and Business (MGB)
Space Policy, Economics, and Law (PEL)
Space Humanities (HUM)

Team Project TlE, FFENEZ N3 DDOT —<nb—2ZHIR L, ZNENN
3ODF =L, Bigp 7wy =y MRV MBEAT, KEEOT —<ITRD L E
D ThoT,



*+  Planetary Defense
* Vision 2040
*  Monitoring Environmental Effects of Hydraulic Fracturing Using Remote Sensing:

Tracking Fracking

3.2 AP
RN, HERASED DB T 55— ANERFEL A 100 NLL BN, 5F
FpE X, 2% OELFSEFIT)ER UC, Core Lectures, Workshop, Department Activity, Team
Project & 43 L7, SSP WM D&M 6 e £ THAIET Hahl, HY T 55RO
Department Activity, Workshop, Team Project D ¥ 72T HAET Bl 72 &, %
Bex Thot-, kit 20 LR U Adams Hall [IZHFEL TR O, BESARR LY
(TR TR DNRWFHBHR O EGF 2 L el Hlf o= THbH o7z,

3.3 RHiiTiL
SSP15 D fff&EIL, Core Lectures, Department Activity 33 &2 Y Team Project DFR & FFHAMIZ

FVFHli Sz, ETRIELE LT, WL 50 AU EOREZ RS 5 Z L3R5
#17-, Core Lectures %, #RERDAEIZ & > T, Department Activity (VGBI % A E A
DB, BIRE, BKERETHL LA—FBLOT LBy T = a k> TS i
72, Team Project Cl&. Final Report, Executive Summary, Final Presentation 7> 7 — A4
ROFHIHZATV, F—A~OHEMED b, ADOBRE Tl STz, F— A ~DOREBRE
OO Tz, F— LN TOFHlHREZEDOREH, 36 L TP Chair & OE AL TTH
i,

4 Core Lectures
4.1 GEBRAE

7% 4.1~4.4 |Z Core Lectures D—E &2 7/RT, 60 53 DiERNE 59 BIHY , a7 7 LD
A 4 HEIC T2 > TITHOITZ, Lecture note & W) Eiia F L OERE ., fEFD A
74 RliX Google Drive |27 v 7'B— RENTE Y, THEEITIEH S, BENEE
WTAIZ Y= NASHEWEDFITEDAY— T VICATA REBLAENSEWT
WS, By rm—RLTCWeTr =X A7V — BR800, RTTHE
WD L EE ARENEIFRIAIE 2o TR, MEOEAE THRLZHBEL TV &
MMAlZ Tz, = CHRFOBEOTITIIATHICR>THT vy 7 r—FahTb67, F
BERTERNLDOLEH -T2, EFITKRIL 50~55 75 TR FEREIDNVEEILEIZY THND
ZENZIoTER BRI A-T 60 3 THb bR -721  BULRERIC X0 IREHEF
M3 D 2 &bl oz,



WRIZARR DD RNR Th o7, IRLTEE LD Z L 721 TRDO D IZE
T, BUEOBRERCERR EEZ GO TR Y | FEFITEENRON—RFH & 72> T\, FA
Eb &b LR T, RICERF W, BB E | ReFAlll HEH %
VT 2728, 6 FI< HVD Lecture ONFFITREIZHI > TE Y | HFEOHGEL FUOD
OB LT DRI D Z LN L oTe, —J7, Bib - R - IEEFOICGRERIZOW
THATHIERT S Z LT LW D, 2o DB oW T BN 2@ a 2o
. JRHEIZREAN O F AR E B R DM A ED T L8 SSP IO HEKOEK TH -
7o TDIZDIFFIZE LA LTI H DD, BIRAB 2N AAGETHH LR NH
NS B LT, £, BUBENROR Y VU ST 8 E TR OSBRI DN T
LA FETHIRL TWVeho e BN dH o7,

TNETEFBTRELZITDLDEVORBRITIHE o<, HATHITME TN D L9
(272 2728, FHRRDNB WD) R W2 DS R ER 23072 53, Core Lectures 7344710 % BHIC
o TH U A=V WAV T L3 e blenodz, TEGLIT TUXWTZA,
1# H %% < & "C Panel X° Distinguished Lecture 73 & 5 7= OFD 1~2 FFfE] 2 5 5 DM
Ko LT, LTH 3~4 B OTE 2RI TE 2B LITZF VAT -7, SEAC
(Space English access course) & VN9 /) U FA T 4 TANT DHEFED 7 T A b 3 2~ FifE
SNTWER, BENKREDIANATOND E L HIZ, HOIRETEELLTNDH I LN
AIfEE 7> TWE LD o TedD T, TEORERIZY T2IZ 5 DA &k L7z,

#F 4.1 Core Lecture —& (Week 1)

LO1 | Core Lecture Series Overview Tan/Connolly

LO2 | Origins of the Space Age Hoffman
Tun=03 LO3 | Legal Underpinnings of Space Activities Williamson

LO4 | Business Structures and Planning Sallaberger

LO5 | Policy Rationales for Space Activities Williamson

LO6 | The Space Environment Hoffman
Jun-10 LO7 | Orbital Mechanics Welch

LO8 | Introduction to Space Applications Tan

LO9 | Economic Rationales and Costing of Space Programs Peeters

L10 | Management of Space Projects Sallaberger
lgeld L11 | Orbits and Applications Welch

L12 | Microgravity Hoffman

L13 | Financial Issues and Techniques of Space Projects Peeters
T L14 | The Electromagnetic Spectrum Hoffman

L15 | Introduction to Remote Sensing Tan

L16 | Digital Image Processing Tan




4.2 Core Lecture —%& (Week 2)
L17 | What Has Space Brought Us? Thirsk
T L18 | Cultural Rationales for Space Activities Dator
L19 | Marketing, Technology Transfer and Controls Peeters
L20 | Geopolitics and Major Space Players Johnson-Freese
L21 | The Sun Green
Jun-16 L22 | Space Propulsion and Launch Vehicles \Welch
L23 | Spacecraft Systems 1 Bukley
L24 | Space Futures Dator
Jun-17 L25 | Middle Range and Emerging Space Programs Johnson-Freese
L26 | International Space Station Research Nespoli
L27 | Life Cycle of the Stars Green
Jun-18 L28 | Spacecraft Systems 2 Bukley
L29 | NewSpace: The Emerging Commercial Space Industry Martin
L30 | Solar Systems Green
Jun-19 L31 | Spacecraft Systems 3 Bukley
L32 | Disruptive Technologies Martin
7 4.3 Core Lecture —& (Week 3)
Midterm Quiz
jun33 L33 | From Competition to Collaboration Logsdon
L34 | Entrepreneurial Space Stott
L35 | Commercial Space Launch Business Aldrin
L36 | Space Systems Engineering Connolly
jins5 L37 | Space Robotics Yoshida
L38 | Human Performance in Space Tranfield
L39 | International Cooperation in Space Logsdon
L40 | Space Based Positioning, Navigation and Timing Tan
o L41 | Human Adaptation and Countermeasures Tranfield
L42 | Space Habitability Design Sherwood
L43 | Space Education and Qutreach James
L44 | Moon and Mars Marov
Jun-25 L45 | Current and Future Trends in Global Navigation Satellite Systems | Tan
L46 | Neuroscience in Space Tranfield
L47 | Current and Future Space Remote Sensing Tan
Jun-26 L48 | Satellite Telecommunications Glover
L49 | Space Situational Awareness Kendall




# 4.4 Core Lecture —% (Week 4)
L50 | Space Psychology Hamilton
Jun-29 L51 | Space Mission Design Connolly
L52 | Space Operations Kerrick
L53 | Life Support Systems Hamilton
Jun-30 L54 | The Heart in Space Hamilton
L55 | Commercial Satellite Communications Industry Pelton
L56 | Space Medicine Hamilton
Juid L57 | Astrobioclogy Pogge
L58 | Cosmology: Origin and Fate of the Universe Marov
L59 | Core Lecture Series Wrap-Up Tan/Connolly
Jul-3 Core Lecture Exam

4.2

AAEOFERIE Midterm Exam & Final Exam (2
Final Exam Tl
<1 [7] 25 4o,

RRE DS

wEle LT

R & A, 100 5 50 SLLETEKERD,
50 SICEIET A7, EE1IETCEELIEZLY) o7,
AEBRETCIZLT 1 B L Eofhim A 2V

4 4.1
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S50 K E LD, HL 7 Fr—nb 1 ETO, EERFIZON
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i b4, SEAC T

& D BURTIZR VA,

j’T?T?O?I”L Midterm Exam CiX
BT 4R T,

I3 50 /T, s
BRI T d DR BN & s

WRNBEOREE N T
D BIRFEORER THH=ENIC a&iﬁ>ﬂﬂi‘éMTU\f_Df;k& )R AT 4 TS
DOEEFEFTIZE C B,

115
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5 Department
5.1 Policy, Economics, and Law
FLIX Policy, Economics, and Law % %R L7=, Z @ Department ClLifkimc L7272 5
SERIEN TV, TNETHEL TWEREGEN ORI EHEMSHNTHD Z
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# 51 IEHAR

Date

Department Activity (DA) Description

Activity Leader

Jun-29

DAL PART 1 - PARTICIPANT INTRODUCTIONS, SELECTION OF INDIVIDUAL ASSIGNMENTS
PART 2 - UNCOPUOS - PREPARATION FOR MARS TREATY WORKSHOP ON JULY 6

Michael Davis
Francesca Moretto
David Kendall
Chris Johnson

Jul-1

DA2: GNS LEGAL/POLICY CASE STUDY

Global Navigation Systems are developed and progressively introduced for the benefit of many
different kind of users around the world: government, armed forces, civil protection, transport
infrastructures and geospatial information, up to individual communication and positioning.

This case study will require students to define an institutional model of governance for a
multilateral government organization to set up an advanced and complete operational service for
all classes of GNSS users. The service offer and proposed cost recovery mechanism has to provide
for interoperability of several systems (GPS, GLONASS, GALILEO, BEIDOU), guality and reliability of
continuous service to all classes of users, and full cost coverage - either by users or by government
funding raised by taxation.

Marco Ferrazani
Michael Davis
Francesca Moretto

Jul-6

DA3: MARS TREATY WORKSHOP

In light of the much discussed crewed exploration of Mars, participants (acting as governmental
delegations) will create a draft text representing a new international treaty for Mars. Some states
have ambitious plans for Mars colonization. Others intend to commercially mine the planet’s rich
resources. The majority of the delegations, however, hold fast to the provisions of the 1967 Outer
Space Treaty, which proclaims that “Outer space, including the Moon and other celestial bodies, is
not subject to national appropriation by claim of sovereignty, by means of use or occupation, or by
any other means.” How can these tensions be resolved in a single treaty for Mars?

Chris Johnson
Michael Davis
Francesca Moretto

Jul-9

DA4: SPACE TOURISM - THE REGULATORY AND POLITICAL RESPONSE

We will learn about recent developments in the emerging space tourism industry. We will also
consider the risks faced by those involved - both operators and passengers - and the potential
political fallout if a serious accident occurs. For the purpose of this exercise participants will
take the roles of the various stakeholders, i.e. the operators, the regulators, the investigators,
the politicians, the passengers and the general public in a simulated public inquiry following
a hypothetical space tourism accident. How will the politicians respond to a serious space
tourism accident?

Michael Davis
Francesca Moretto

Jul-9

DAS5: SPACE LAUNCH REGULATORY AND LEGAL ISSUES
This hands-on role play activity will involve a hypothetical proposal for a new commercial
launch service. In this exercise we will examine the geo-political realities including supply
and demand issues, import and export controls, technology transfer, dual use problems, and
regulatory, financial, and environmental considerations.

Philippe Clerc
Michael Davis
Francesca Moretto

Jul-13

DA6: HIGH RESOLUTION EARTH OBSERVING SYSTEMS

We will learn about legal regime of data protection (copyright, secret, licensing), data policy
(dissemination rules for general use) and governmental restrictions (especially national
legislation in France and European directives)

Philippe Clerc

Jul-13

DA7. NEW BUSINESS MODELS - HOW NEW SPACE IS ORGANIZED

The “New space” sector is often used to describe any space company independent or less
dependent on public funding. But when looking at the organization structures of these
companies there is another distinguishing factor: Most of them do not follow traditional
hierarchical/matrix structures. Like what we see in many other industries, like IT or consulting
firms, New Space is organized in a much less formal way. They use organization models that
grow organically, consist of independent work cells, or are parts of larger constellations of
always changing networks of small and medium sized companies. This workshop or lecture
looks at these new and dynamic business models in the context of business evolution: How
do leading business models change over time and why? What are the key characteristics of
these evolutionary phases and what may the business model of the future (in space) look
like?

Remco Timmermans

Jul-15

DAS: LEGAL AND FINANCIAL ISSUES FOR START-UPS

Joint Activity with Space Business and Management Department. This activity will take the
form of a Hypothetical involving a case study into the legal and financial issues likely to be
encountered by new entrepreneurs wishing to commercialize space-related inventions and
new technologies. The case study will cover a wide range of legal and financial issues including
company structuring, shareholder agreements, forming a company board, protecting and
licensing intellectual property, finding investors, rewarding employees, customer contracts,
and exit strategies.

Michael Davis

Adil Jafry

John Janka

Victoria Alonsoperez




Jul-15

DA9: DEFLECTING ASTEROIDS

This activity focuses on crafting an international mechanism for deciding when and how
to mount a mission to deflect an Earth-threatening asteroid. Through recent efforts at
UNCOPUOS, the world now has in place two new organizations: the International Asteroid
Warning Network (IAWN) to warn of an incoming asteroid and its consequences, and the
Space Mission Planning Advisory Group (SMPAG) to research and propose missions to deflect
it. COPUOS left open the decision-making process for authorizing an international mission to
a threatening asteroid. We will briefly review the history of planetary defense and explore the
many political, legal and economic concerns regarding the issues involved. In a simulation,
the department will also explore how a decision to deflect an asteroid might be carried out.

Ray Williamson
Remco Timmermans
Victoria Alonsoperez

Jul-17 an accident as well as remote sensing from space and the rescue and return of astronauts are

DA10: STUDENT INDIVIDUAL ASSIGNMENT - PREPARATION
A case study will be given to the students in advance, addressing international policy, economic

and space law issues covered in previous departmental activities. Issues of liability following Michael Davis

. . - . o . Francesca Moretto
involved. The assignments will invalve the preparation of briefing documents, attending and

participating in international negotiations and a subsequent hearing in the International Court
of Justice.
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7 Extra Events
7.1 Participant Self-Introduction
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How to Set Up a Start-up Company
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7.6 Public and Evening Events
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WS OO b Db o T, UTIC—RExRT,
Distinguished Lecture — ISU Founders (Bob Richard, Peter Diamandis)
Distinguished Lecture — Hubble Space Telescope: 25 years of Science (Jeff Hoffman)
Distinguished Lecture — Expeditionary Behavior (Bob Thirsk)
International Astronaut Panel (Jack Schmitt, Soyeon Y1i, Bob Thirsk, Paolo Nespoli)
The New Economics of Space Access Panel (Moderator: David Bearden, The Aerospace
Corporation)
Armstrong — Aldrin Panel (Eric “Rick” Armstrong, Andy Aldrin)
Entrepreneurial Space Panel (Moderator: Chris Stott, ManSat LLC)
Arthur C. Clarke Panel — Where Space Meets Popular Culture (Moderator: Michael Potter,
Documentary Filmmaker & Harry Kloor, Jupiter 9 Productions)
Distinguished Lecture — “John Kennedy, Richard Nixon, and the American Space Program”
(John Logsdon)
The Future of Human Spaceflight Panel (Moderator: Francois Spiero, CNES)
Distinguished Lecture —The Human Side of the Columbia Disaster (Doug Hamilton and
John Connolly)
Distinguished Lecture — NASA Administrator (Charlie Bolden)
Gerald Soffen Memorial Lecture — “Meteorite Chelyabinsk: Observations and Study” (Dr.
Mikhail Marov)
Distinguished Lecture (Chirag Parikh)
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7.3 Armstrong — Aldrin Panel & International Astronaut Panel
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7.8 Culture Night
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