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International Astronautical Congress: SA Premier
calls for leading role in space agency setup

Six reasons Australia
needs a space agency

South Australian Premier Jay Weatherill wants
his state to take a leading role In the
establishment of the Australian space agency.

2k

Why it's time for Australia
to launch its own NASA

RELATED STORY:

RELATED STORY.

RELATED $1ORY . All systems go for SA
space businesses

http://www.abc.net.au/news/2017-09-25/sa-should-play-role-in-australias-new-space-agency-premier-

says/8984194
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68th International Astronautical Congress 2017 In Adelalde

5

68th International Astronautical Congress 2017 in Adelaide

humans

2 wut & push to reach the Red Planet in about a decade. | AFP
PHOTO / PETER PARKS

§ share on Facebook

http://www.zimbio.com/pictures/KncmV0VSZ3V/68th+International+Astronautical+Congress
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ench space in Adelaide for 68th IAC (International Astronautical Congress)

A

FRENCH SPACE IN ADELAIDE FOR '
68TH IAC (INTERNATIONAL !
ASTRONAUTICAL CONGRESS)

A large delegation of French space sclentists, engineers and executives led by Jean-Yves Le Gall,
President of CNES and of the International Astronautical Federation (IAF), is at the 68th
International Astronautical Congress (IAC) being held this week in Adelalde, Australia, from 25 to
25 September., This leading event for the international space community offers the opportunity
to show to the world the Innovations being developed by CNES and French industry, and to forge
many frultful high-level contacts.

https://presse.cnes.fr/en/french-space-adelaide-68th-iac-international-astronautical-congress

ALI/

Mars colonisation dominates
International Astronautical
Congress

by Yaara Bou Melhem § W

N 2

ALJAZEERA

Aerospace giant Lockheed Martin wants to set up a
base camp on Mars, while Space X founder Elon

Musk intends to colonise the red planet much Suu Kyi visits Rakhine as
Rohingya exodus continues

MORE ON ASIA PACIFIC

sooner than previously thought.

http://www.aljazeera.com/news/2017/09/mars-colonisation-dominates-international-astronautical-congress-
170929130400871.html
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Le Gall reflects on successful International Astronautical
Congress

Jeff Foust

\

Jean-Yves Le Gall, president of the International Astronautical Federation (IAF), speaking at the 68th International
Astronautical Congress in Adelaide, Australia, in September Credit IAF

1 Astronautical Federation (IAF) selected Adelaide, Australi site of its

st. They v

When the Internatior
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tical Con,
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ould need to spend the better part of a day to get t

Those fears turned out to be unfounded. The IAC

rapped up a month ago with more than 4,500

attendees, a figure that the IA resident, Jean-Yves Le Gall, called

nding.” The week-long

d with the announcement that A
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http://spacenews.com/le-gall-reflects-on-successful-international-astronautical-congress/
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Ahead of Elon Musk’'s new Mars-voyage
update, watch the insanely cool SpaceX
simulation video

k is building the excitement ahead

n later this week about just how humans will travel to

https://www.cnbc.com/2017/09/26/musk-shares-spacex-simulation-video-teases-unexpected-mars-
updates.html

engadge }related

prisingly SpaceX CEO Elon Musk tweeted that he "Will be announcing something

1d creative horror
really special at today's talk" and you can watch the live stream on

YouTube., Musk is speaking at the €

th International Astronautical
Congress 2017 in Adelaide, Australia, where he's going to explain more
about his plans to make humanity muiti-planetary by colonizing Mars. He
recently highlighted an old SpaceX simulation of how its rockets in an
Instagram post, and has been posting glamour shots of spacesuits all over
social media. The talk kicks off local time Friday at 2:30 PM, or 12:30 AM
ET/9:30 PM PT

Update: Musk just posted this image to Instagram, showing a "Moon Base

Alpha" concept, then followed it up with an image of "Mars City.” Notably,

it's appearing a day after Russia and US spac »s announced plans to

r Spa

team up on an effort, and of course, earlier this y X said it would

send two people on a trip around the moon in late 2018, Surely we'll find

out more about more about this plan in just a few hours

Making Life Multiplanetary, 0 ~

https://www.engadget.com/2017/09/28/elon-musk-spacex-mars-iac-stream/
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‘ Insight - 68th International Astronautical Congress

‘ Wednesday, October 4, 2017
By Victoria Samson, Washington Office Director

|
On Sept. 25-29, 2017, the 68th International Astronautical Congress (IAC) was heid in Adelaide, Australia. This
‘ event with 4,500 delegates marked the annual gathering of the world’s space experts. The Secure Worid Foundation
| (SWF) used this opportunity to get very involved in the discussions being held by moderating and speaking on
[ panels, presenting papers. supporting young professionals, and participating in planning committees.

A plenary session for the next generation of space leaders discussed “Innovative Methods for Assured and Secure
Access to Space Resources.” Moderated by SWF Executive Director Michael Simpson, this session examined
industry, academic, agency, national, and intemational efforts being taken to address the broad spectrum of human-
made and environmental challenges which could interfere with assured and secure access to space assets. The

| panel aliowed students and young professionals to speak about what legal and economic systems are needed to

| properly manage the space environment and ensure that it is safe for all to operate in and use for the long-term.

SWF Space Law Advisor Christopher Johnson was a panelist during the Global Networking Forum’s session on

Space Mining — Law, Politics, Perspectives.” This session examined the legal and policy challenges arising from
plans to use the resources of celestial bodies. Building off of work SWF has done elsewhere, including the Hague
Space Resources Governance Working Group, Mr. Johnson spoke about how the Outer Space Treaty falls short of
clearly and explicitly preciuding this sort of proposed use, and more generally on the role of international law in
fostering emerging space activities

SWF staff presented a variety of papers in various technical sessions. Washington Office Director Victoria Samson

| and Director of Program Planning Brian Weeden co-authored a paper with SWF advisory committee member

| Rajeswari Pillai Rajagopalan on “Stability, sustainability, and crises: The role tabletop exercises in space crisis
dynamics can play in ensuring the long-term sustainability of space " Mr.Johnson and Dr. Simpson co-authored
Lacunae and Silence in International Space Law - A Hypothetical Advisory Opinion from the International Court of

‘ Justice * SWF Project Manager lan Christensen presented a paper on “Norms of Behavior for Small Satellite
Operations - Basic Principles,” which was co-authored with Dr. Weeden. SWF Project Manager Krystal Wilson
presented a paper on “Broadening Benefit as a Pathway to the Widely Accepted Development of Extra-terrestrial

‘ Resources,” which was co-authored with Dr. Simpson and Mr. Christensen

https://swfound.org/news/all-news/2017/10/insight-68th-international-astronautical-congress

Earlier this week, Elon Musk teased news of "major improvements" and
"unexpected applications" set to be delivered during his presentation at the
International Astronautical Congress. Here's how to stream his address as it

happens.

Tonight, Elon Musk will take to the stage at the International Astronautical Congress
in Adelaide, Australia to address attendees. Once he does, people around the world
will be able to see what he has to say via the livestream below.

Making Life Multiplanetary

https://futurism.com/heres-how-to-watch-elon-musks-presentation-at-the-international-astronautical-

congress-live/
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SKA at the 2017 International Astronautical Congress

3 October 2017

http://www.ska.gov.au/updates/Pages/2017-International-Astronautical-Congress.aspx
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Elon Musk unveils lofty vision at
International Astronautical
Congress in Adelaide to pay his way |
to Mars

®®e

+ Bill Nye: Why we have a need to explore space
+  The moon has become even more important |
»  Musk to detail plans to colonise Mars in Adelaide |

A PLAN to have a Mars City of a million people has been
outlined in Adelaide by billionaire entrepreneur Elon Musk as
he also revealed his plans for a base on the moon.

He plans to use a rocket bigger than an A380 plane to send 100 people at a
time — with two or three people per cabin — to Mars. Ultimately he hopes to
create a sustainable population of about a million.

http://www.adelaidenow.com.au/news/south-australia/elon-musk-to-detail-his-mission-to-mars-at-
international-astronautical-congress-in-adelaide-on-friday/news-story/53708c3d16e4070a66aab3d0b8b7477a



http://www.ska.gov.au/updates/Pages/2017-International-Astronautical-Congress.aspx
http://www.adelaidenow.com.au/news/south-australia/elon-musk-to-detail-his-mission-to-mars-at-international-astronautical-congress-in-adelaide-on-friday/news-story/53708c3d16e4070a66aab3d0b8b7477a
http://www.adelaidenow.com.au/news/south-australia/elon-musk-to-detail-his-mission-to-mars-at-international-astronautical-congress-in-adelaide-on-friday/news-story/53708c3d16e4070a66aab3d0b8b7477a
http://www.ska.gov.au/updates/Pages/2017-International-Astronautical-Congress.aspx
http://www.adelaidenow.com.au/news/south-australia/elon-musk-to-detail-his-mission-to-mars-at-international-astronautical-congress-in-adelaide-on-friday/news-story/53708c3d16e4070a66aab3d0b8b7477a

—
deimos

(HOME < NEWS < IAC 2017) <Previous  Next>

03/10/2017

Elecnor Deimos showcases its
latest applied research at the
68th International Astronautical Congress

http://www.elecnor-deimos.com/international-astronautical-congress-2017/

Mohammed bin Rashid Space Centre wins hosting the International Astronautical Congress in Dubai in 2020

https://mbrsc.ae/en/page/official-announcement-of-iac-dubai-2020
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Australia Rockets to Success
with IAC 2017

http://boardroom.global/australia-rockets-to-success-with-iac-2017/

9 years ago SpaceX nearly failed itself out of

existence: ‘It is a pretty emotional day,’ says
Elon Musk

@ H ¢ -

(]

https://www.cnbc.com/2017/09/29/elon-musk-9-years-ago-spacex-nearly-failed-itself-out-of-existence.html
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Dubai wins bid to host the 2020 International Astronautical Congress

An estimated 5,000 scholars are expected to attend the largest annual gathering of space professionals in 2020

|

v

f ) Dubai has wor

Mars Miss robe “Hooe” to Mar.

https://www.thenational.ae/uae/dubai-wins-bid-to-host-the-2020-international-astronautical-congress-
1.662733

International Astronautical
Congress expands space
frontiers in South Australia

SPACE INDUSTRY

http://theleadsouthaustralia.com.au/industries/space-industry/international-astronautical-congress-expands-
space-frontiers-in-south-australia/



https://www.thenational.ae/uae/dubai-wins-bid-to-host-the-2020-international-astronautical-congress-1.662733
https://www.thenational.ae/uae/dubai-wins-bid-to-host-the-2020-international-astronautical-congress-1.662733
http://theleadsouthaustralia.com.au/industries/space-industry/international-astronautical-congress-expands-space-frontiers-in-south-australia/
http://theleadsouthaustralia.com.au/industries/space-industry/international-astronautical-congress-expands-space-frontiers-in-south-australia/
https://www.thenational.ae/uae/dubai-wins-bid-to-host-the-2020-international-astronautical-congress-1.662733
http://theleadsouthaustralia.com.au/industries/space-industry/international-astronautical-congress-expands-space-frontiers-in-south-australia/

« October 4, 2017

Australia Gets Serious About Space
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Special Guests

e Brett Biddington
S 68th Intern | Astronautical Congress CEO and past Chair, Space Industry

The Australian government announcec

1al International Astronautical C

http://www.planetary.org/multimedia/planetary-radio/show/2017/1004-brett-biddington-australia.html

Elon Musk wants to take you anywhere in
the world in less than an hour

https://www.lonelyplanet.com/news/2017/10/02/travel-world-less-than-one-hour/
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Airbus held New Space and Innovation competition at the
International Astronautical Congress (IAC) 2017 in Adelaide,
Australia

Chaoui with the French Ambassador to Australia, H E. Christophe Penot (left) and Anthony Fraser,
Managing Director Airbus Australia Pacific

Winning Australian start-up to visit Toulouse to meet European space experts

ADELAIDE, Australia, 02-Oct-2017 — /EuropaW
held a New Space and Innovation competition at the International Astronautical Congress (IAC) 2017

2/ — Airbus and other industry players yesterday

in Adelaide. The initiative demonstrates the commitment of Airbus and its partners to support the
development of Australia’s space sector.

https://news.europawire.eu/airbus-held-new-space-and-innovation-competition-at-the-international-
astronautical-congress-iac-2017-in-adelaide-australia-6543214567890/eu-press-release/2017/10/02/
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United Arab Emirates to establish human spaceflight program

Jeff Foust

Salem Humaid Al Marri said that the UAE plans to select between four and six astronauts by next year to fly
missions starting in the early 2020s. Credit IAF

ADELAIDE, Australia — The United Arab Emirates (UAE) plans to establish its own astronaut corps in
the next year, seeking to fly its citizens into space on other nations’ vehicles starting in the early 2020s.

In a panel discussion at the 68th International Astronautical Congress (IAC) here Sept. 28, officials
with the country’s new space agency said that the country sought to develop a “sustainable” human
spaceflight program with scientific applications, rather than simply the prestige of flying humans in
space.

http://spacenews.com/united-arab-emirates-to-establish-human-spaceflight-program/
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IAG SPACE CONFERENCE

Adelaide hosted a meeting of the world's top minds in the
field of space - the International Astronautical Congress.
During the week, some big announcements were made.

\\/.
\W

e sent Rookie Reporter Ness along to give you a taste
of the action.

http://www.abc.net.au/btn/story/s4748481.htm

https://www.nysf.edu.au/nysf-alumnus-dingley-international-astronautical-congress-iac/



http://www.abc.net.au/btn/story/s4748481.htm
https://www.nysf.edu.au/nysf-alumnus-dingley-international-astronautical-congress-iac/
http://www.abc.net.au/btn/story/s4748481.htm
https://www.nysf.edu.au/nysf-alumnus-dingley-international-astronautical-congress-iac/

The Business Dalily of the Global A&D Industry Since 1963

Russian ISS Module Launch Delayed Until Late 2018

Irene Klotz | Aerospace Daily & Defense Report Sep 25, 201]

o P X o counenTs o

ADELAIDE, Australia— |
Russia does not plan to
launch its new science lab ‘
to the International Space
Station (ISS) until late ‘
2018, likely prolonging the
country’s scaled-down
staffing of the orbital base,
Heads of the U.S., Russian, European, Chinese and Japanese agencies weitichfopesanexin ment
and an interp speak to rep at the opening day of the aboard Soyuz capsules for

A itical Congress: Irene K Week NASA or U.S. partners

ahead of upcoming

commercial space ...

http://aviationweek.com/space/russian-iss-module-launch-delayed-until-late-2018

Step INSIDE what's next |

China Willing To Consider Foreign Modules On Space
Station

Other countries could add modules to China's planned orbital base

AVIATION\VEEKS

Bradley Perrett | Aviation Week & Space Technology Sep 29, 201] \

S e [ e S coumenTs o

China is open to expansion of its planned space station in cooperation with foreign
partners, says a senior official involved in the program. Discussions on use of the station
by other countries are underway, says the official, Wei Chuanfeng of spacecraft builder
Cast. Speaking at the International Astronautical Congress here, Wei did not say the
negotiations specifically covered the possibility of enlarging the station; the idea has

»bviously not progressed as far as a definite plan. But ...

http://aviationweek.com/space/china-willing-consider-foreign-modules-space-station
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Step INSIDE what's next |

United Arab Emirates Sets Sights On Mars

Nascent United Arab Emirates space program aims to launch orbiter to red planet in 2020
Irene Klotz | Aviation Week & Space Technology Oct 25, 2017

P Wi s | w v JER couments 3

Mohammed al-Ahbabi, director general of the three-year-old United Arab Emirates
(UAE) Space Agency, had some advice for Australia after this year’s International
Astronautical Congress (IAC) host announced it would establish a national space agency.
“It is important to focus on the future rather than going back to classic-era space

programs,” he said. “And have a niche . . . because competition is very hard in space.” The
UAE practices what it preaches. With ...

http://aviationweek.com/space/united-arab-emirates-sets-sights-mars
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NEWS OPINION VIDEO LAUNCH BUSINESS MISSIONS POLICY & PO!

Australia to establish national space agency

Joft Foust — Cacremser 24

stralia — The government of Australia announced Sept. 2.

ht for decades by thi

sh a national space agency. a mileston

http://spacenews.com/australia-to-establish-national-space-agency/
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SpaceX has published Elon Musk's
presentation about colonizing Mars —
here's the full transcript and slides

Dave Mosher (@ 250ct2017,14:30 4 Science ¢y 124,358

m @ g

In late September, billionaire and
SpaceX founder Elon Musk debuted
a fresh plan for colonizing Mars

with 1 million people.

The focus of Musk's new
presentation, which updates a 2016
talk he gave at the International
Astronautical Congress, was the
"Big F---ing Rocket," or BFR.

Elon Musk wants to colonize Mars with SpaceX.

Musk told a crowd at the 2017 IAC

meeting in Adelaide, Australia, that

he hopes to start building the 35-

story space vehicle in early 2018, launch the first BFR to Mars in 2022, and use it to land

http://www.businessinsider.fr/us/elon-musk-mars-iac-2017-transcript-slides-2017-10/

21 OCTOBRE 2017PAR VLAD

GhanaSat-1 Chef de projet honoré

B8 partager °

M. Ben Bonsu (a gauche) recoit un certificat de Mme Lyn D. Wigbels, agrégée supérieure
et professeure adjointe au Centre de recherche sur les politiques aérospatiales de
I'Université George Mason. Avec eux, Christophe Bonnal, expert senior de 'Agence

spatiale francaise

La Fédération Internationale d’Astronautique (FIA) a décerné le Prix de la Meilleure
Présentation Interactive 2017 a M. Benjamin Bonsu, le leader du projet GhanaSat-1 qui a
lancé le premier satellite du Ghana dans l'espace le 7 juillet 2017.

Le prix a été décerné en reconnaissance de sa présentation sur GhanaSat-1 et des
activités spatiales en cours au Ghana lors du 68e Congrés international d'astronautique

qui s'est tenu a Adélaide, en Australie, en septembre 2017.

https://blog.anusstl.com/ghanasat-1-project-leader-honored/
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TO POWER AUSTRALIA

SpaceX chief Elon Musk gestures as he delivers a speech at the intemational Astronautical Congress in Adelaide, Australia, Friday, Sept 29, 2017 Musk's
elaborate plan for a mega-rocket to carry astronauts to Mars may have some more »

Two more cargo missions would follow in 2024 to provide more construction materials, along with two crewed flights. The
window for launching to Mars occurs every two years

For the approximately six-month, one-way trips to Mars, the SpaceX ships would have 40 cabins, ideally with two to three
people per cabin for a grand total of about 100 passengers. Musk foresees this Mars city growing, and over time "making it
really a nice place to be."

https://phys.org/news/2017-09-spacex-rocket-moon-mars-ny-to-shanghai.html

ESPI AT IAC 2017 IN ADELAIDE, AUSTRALIA

06 October 2017. During the 2017 International Astronautical Congress, held in Adelaide from 25 to 29 September 2017, Dr. Serge
Plattard, chair the IAF Committee on Space Security, and former ESPI Resident Fellow Alessandra Vernile participated in various
technical sessions where the outcomes of ESPI studies were presented. This year ESPI significantly contributed to IAC with a
number of papers in various areas:

1."Looking at the future governance of Galileo" co-authored by Dr.Serge Plattard and Amiel Sitruk, Institut d'Etudes Politiques de
Paris.

2. “Space and SATCOM for 5G European Transport and Connected Mobility" co-authored by Dr. Stefano Ferretti, Jean-Jacques
Tortora and Hermann Ludwig Moeller and Magali Vaissiere, European Space Agency.

3. “Space education for diplomatic circles” co-authored by Dr.Annette Froehlich and Patricia KHWAMBALA, Cape Peninsula
University of Technology, South Africa.

4. “Interregional cooperation on the margin of UNCOPUOS: GRULAC-European space activities” co-authored by Dr. Annette
Froehlich and Ms. Riddhi Maharaj, University of Cape Town, South Africa.

5. “The rise of the private actor” authored by Alessandra Vernile.

6. “Understanding India's New Space Potential: Implications and Prospects for Europe” co-authored by Marco Aliberti, David Nader
and Alessandra Vernile.

7. "Exploring Governance Frameworks for an Earthquake Early-Wamning Future Space-Based System, co-authored by Dr. Stefano
Ferretti, Matteo Tugnoli and Alessandra Vemnile.

https://www.espi.or.at/News-Archive/espi-at-iac-2017-in-adelaide-australia
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http://www.air-cosmos.com/un-super-lanceur-pour-mars-mais-pas-seulement-100951

Actualité Conférences | Actualité Espace

26 sept. 2017 | Par Pierre-Frangois Mouriaw

Une agence spatiale australienne annoncée a I'AC

http://www.air-cosmos.com/une-agence-spatiale-australienne-annoncee-a-l-iac-100721
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Ausztral Griigynokség alakul

A kormanyzati szandékot s; 25-én, az Adelaide-ben ezen a héten zajlo

Nemzetkozi Vilagirkongresszus megnyitdjan jelentették be.

A 68. Nemzetkozi Vilaglrkongresszus (Internations!
Astronautical Congress, IAC) szeptember 25-én kezdodott és
29-éig tart a dél-ausztraliai varosban. A kongresszus idején
torténd események soraban is kiemelkedd Ausztralia *
Ll [GBMIAC
orszag Urugynokseget hoz Iétre. A I€pést mas hosszu ideje ADELAIDE 2017
vartak. és most lelkesen tidvozolték az Urkutatas és dripar #
szerepldi. Jelenleg még folyik az ausziral lrkapacitasok

atfogo felmérése. de a koordinacios és szabalyozo feladatokra szant nemzeti Gniigynokség
megalapitasanak szandéka biztos. A pontos iddpontrol és a szervezet helyérdl az ausziral
allamigazgatasban egyeldre nem tudni.

Ausziralia egyaitalan nem kezdd az lrtevékenységben. Ez az az orszag. ahol 1967-ben mar

sajat mitholdat inditottak és allitottak Fold koruli palyara, az trtorté a Szovjetunio, az
Egyesiilt Allamok és Franciaorszag utan negyedikként. (Mivel a francia miihold algériai teriiletrdl
startolt, az ausziralok szerint ovék a h dik hely, | abbis ami a sajat teriletrdl inditott sajat

épitésii Greszkoz felbocsatasat illeti.) Otven év elfeltével viszont szamos allam megeldzte az
ausztralokat, ami az onallo nemzeti lirigyndkséglik Iétrehozasat illeti — példaként lehet emliteni
Kazahsztant, Boliviat vagy Perut is. Valdjaban Ausziralia a vildg gazdasagilag legfejlettebb
dllamai kozill az egyetlen, amely még nem rendelkezik onalld Grigynokséggel.

A 45 kg-0s susztrdl WRESAT (Wespons Research Establishment Satellite) ionoszféra-kutato
Kisérieti mdhold... (Kép: Fairfax Media)

httg:{{WV"“ vimidilac b liivinAliviloA /1n1-lnrn—l Atieatral LiriiminAlcAs alakul
Musk komolyan gondolja

SpaceX, Emberes Mars-utazas?

A SpaceX alapitdja Gjabb részleteket arult el az tripari magancég taviati terveirdl az
ausztraliai Adelaide-ben tartott Nemzetkozi Vilaglirkongresszuson.

Robert Zubrin, az emberes Mars-utazas alighanem legaktivabb és legmeghatarozobb kortars
tamogatodja azt a kovetkeztetést vonta le Elon Musk 2017. szeptember 29-én tartott eldadasabal.
hogy a SpaceX vezetdje valéban komelyan gondolja azi, hogy a 2020-as években —
nyilvanvaléan a NASA-val valo szoros egyutimikodés keretében — embereket kild a Mars
bolygd vdros felszinére. A YouTube-on €lGben kozvetitett, kozel ha gyed Oras eldadasaban
Musk részletesen bemutatta a jelenleg BFR kodnéven futd projekiet.

Making Life Multiplanetary

Elon Musk eldadéss a 68. N 6zi Vildglrkongresszuson. (Forras: SpaceX)

A BFR (Big F.. Rocket, szépen forditva Nagyon Nagy Rakeéta) Iényegében a korabban Falcon-
XX és MCT kod kkel eflatott elké é legljabb verzidja. Mindenekelott abban kulonbozik
a tavalyi, mexikoi Vilaglirkongresszuson elhangzott eléadas alkalmaval bemutatott MCT
koncepciétdl. hogy némileg ény z és sokkal alap ban kidolgozott
megvalésithatésagi és felhasznalhatésagi koncepcidval rendelkezik.
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http://www.urvilag.hu/spacex/20171002 musk komolyan gondolja

Hogyan tovabb, ISS?

Alig szuletett meg minden partner
dontése az ISS 2024-ig torténd fenntartasarol, maris szoba keriilt a tovabbi folytatas
kérdése. Megoszlianak a vélemények, siirgds-e a dontés.

A Nemzetkozi Urallomas (ISS) izemeltetésében részt vevd szervezetek képviseldi az Adelaide-
ben megrendezett 63. Nemzetkozi Vilaglirkongresszus (IAC) keretében szeptember 25-€n tartott
sajtotajekoztatojukon bejelentették. hogy megbeszéléseket folytattak az 1SS 2024 utani sorsarol
Robert Lightioot, 2 NASA ugyvezetd foigazgatdja elmondia. hogy emeliett a Desp Space
Gateway (DSG, kapu a tavoli vilagiirhoz") néven elSterjesztett terviikrdl is targyaltak, de tgy
értékelték. hogy egyeldre semmi sem siirgeti, hogy a két kérdés barmelyikében maris
dontéseket hozzanak

Lightfoot azokra a tanulmanyokra hivatkozott. amelyek szerint miiszakilag lehetséges az ISS
2024 utani tzemben tartasa. Bejelentette. hogy az IAC idején tovabbi megbeszéléseket tartanak,
viszont egyeldre nem szukséges hataridoket szabni vagy dontési menetrendet felallitani. Utalt
arra, hogy az Eurdpai Uriigynokség (ESA) csak a tavaly decemberi Miniszteri Tanacs utan vallalt
véglegesen kotelezettséget részvétele 2024-ig torténd folytatasara. Igor Komarov, az Orosz
Uriigynokség, a Roszkoszm 5je megerdsitette, hogy 2024 utan is szilkség lesz arra
hogy alacsony Fold kériili palyan végezhessenek slytalansagi kisérieteket, bar ebben nem
feltétlenul szikséges a jelenlegi modellt kovetni, koltséghatékonyabb megoldasokat is
kereshetnének. Ugyanakkor Komarov elhatarolodott azon véleményektdl, melyek szerint
Oroszorszag 2024 utdn levalasztana sajat moduljait az 1SS-rdl, bar elismerte, hogy
tanulmanyoztak ennek a technikai lehetdségét. Hangsllyozta, hogy az ISS mikodtetését a
jelenlegi partnerekkel kell folytatni.

http://www.urvilag.hu/az urallomas es az usa/20171024 hogyan tovabb
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Kapu a tavoli vilagir felé

Korvonalazodik egy, a Hold koriil megépitendd Grallomas terve, nemzetkozi
egyiittmiikodésben. A NASA reményei szerint ugrédeszka lehet a Mars-utazashoz.

A Roszkoszmosz Orosz Uriigynokség és a NASA képviseldi szeptember végén az ausztraliai
Adelaide-ben, a 68. Nemzetkozi Vilaglrkongresszus (IAC) keretében megallapodast irtak ala a
két szervezet egyittmitkodésérdl a tavoli vilagir felderitésében. Ez a Nemzetkozi Urallomason
folytatott egyuttmilkodésen tilmenden azt is tartalmazza, hogy osszehangoljak a Hold koruli
palyan és a Hold felszinén végrehajtando kuldetéseik tudomanyos programjat. valamint a Hold
korilli térségben létrehozzak a Deep Space Gatewsy (DSG. kapu a tavoli vilaglirhoz) nevi
platformot.

A Deep Space Gstewsy a jelenlegi, 2017-es tervek szerint. (Kép: NASA / Wikipedis)

http://www.urvilag.hu/urpolitika/20171027 kapu_a tavoli_vilagur fele
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Aviation Week

irene Kloiz Adelaide, Australia

sk NASA when it plans to end
Athe International Space Station

(ISS), and the answer comes
back not as a date but as a list of tech-
nology demonstrations that need run
time in low Earth orbit so engineers
can build a safe and reliable crew
transport to Mars,

The flight tests cover the gamut of
life support, logisties, environmental
monitoring and human health tech-
nologies aboard the station today—
everything from how to extract water
from concentrated urine brine, build
swoall but effective resistance exercise
machines, and develop fire extinguish-
ers to replace carbon dloxide systems,

“If yeu try to put out a fire in the
small Orion spacecraft with CO,,
vou're going to asphyxiate the crew.
The CO, level is going to be too high,"
Robyn Gatens, deputy director of the
1SS Division at NASA headquariers,
said during a presentation at the 68th
International Astronautical Congress
here.

The path forward in fire suppres-
sion—namely the development of
nonhazardous water-mist systems—
also provides a glimpse into NASA's
post-ISS operations in low Barth or-

Offline

bit (LEQ), when the agency buyvs what
services it needs from commercial
companies. After delivering cargo to
the station, for example, Orbital ATK
Cygnus capsules serve as host vessels
for NASA experiments that test fire
detection, suppression and safety gear.
During future missions, Cygnus resap-
ply vehicles also may be repurposed
for mi 'rngrzwilv science experiments
away from the station. Before atmo-
spheric reentry and incineration, the
capsules would redock at the station
s0 the samples can be removed.

"That’s a way to sneak into sta-
tions of the future without ha».ng to
sctually build a facility in space,” s
William (,Prqtanm-iler NASA assocl-
ate administrator for Human h\p]o
ration and Operations. “The idea is
Lo use [the ISS] to leverage all that,
actually let companies see what they
can do to generate revenue, see what
marlkets can materialize.

“We're seeing early indications of
that now,” Gerstenmaier tells Aviation
Week. “I don't know if it will be there
by 2024 . . . but that’s some of the cri-
teria that goes into how long we keep
[ISS] operationsl.”

NASA is due to report to Congress
in December on it post-ISS plans.
Gerstenmaier says he would like a
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NASA and its partners are firming
up plans for collaborative ventures
beyond the International Space
Station.

decision in 2018, or 2019 at the latest,
about how long the ISS will fly. For
now, “we're trying to stay a lictle bit
out of the dizcussion of a date for when
station ends, [focusing instead to] de-
scribe the transition criteria and what
we need in the future.”

The ISS may not end as all one
piece, he adds. “We ecan look at de-
construction: taking some pieces off.
Some things are still functional. They
still have value. . . . We're being very
creative in that arena.”

The U.S,, Russia, European Space
Agency (ESA), Japan and Canada,
which jointly own and operate the sta-
tion, have agreed Lo fund the orbiting
laboratory until 2024, although some
of the long-duration life-support, envi-
ronmental-monitoring and crew health
systems being developed by NASA and
the partners will need testing beyond
that time frame.

Keeping the station in orbit beyond
2024 is one option. Flying on poten-
tial commercial outposts is another.
“There is not going to be the replace-
ment for the ISS: There will be many

AviationWeek.com/awst



replacements for the IS8 says David
Parker, director of human spaceflight
and robotic exploration at ESA.

“I am not a fan of extending the
station to 2028 adds former NASA
Administrator Charles Bolden. “The
private sector loves it. Those who are
doing investigations on-station love
free transportation to low Earth orbit,
They love [ree room and hoard. That is
not a viable, sustainable LEO environ-
ment. That's a government environ-
ment,” he avers.

“We need to have multiple plat-
forms. Some are human-tended,
some are human habitats,” Bolden
tells Aviation Week. “You want to be
able to put modules at different places
for whatever the type of research is
that you want t¢ do. They should be
autonomons, be able to operate and
sustain themselves for long periods of
time, And that allows 1SS to go away”

NASA iz testing an experimen-
tal expandable habitat developed by
Las Vegas-based Bigelow Aerospace,
which intends to pariay the prototype

into free-flving and lunar-based sta-
tions staffed by its employees and oc-
cupied, on a timeshare and contract
basis, by paying customers including
government agencies, research organi-
zations, companies and toarists.
Bigelow, Houston-based Axiom
Aerospace and other companies also
are eyeing an 1SS docking port on the
front end of Node 2 that NASA intends
to make available for commercial use.
“We have one that we can provide a
significant amount of power and data
to,” Gerstenmaier says. “We're thinking
about how we hest utilize that ... what
kind of competition we need, how we
put that together . . . to really leverage
and expand commereial industries.”
While nurturing the nascent low-

Earth-orbit industry, NASA’s primary |

focus is getting the equivalent of four
racks' worth of equipment up and
running on-station for testing, so en-

gineers can determine which systems i

to include in the planned Deep Space
Gateway—a small oulpost slated to

be put into an elliptical lunar orbit be-

ginning with the second flight of the
Space Launch System (SIS) rocket in
the 2023-24 time frame. The first piece
of the gateway to launch would be the
power propulsion element. “Within
one or two flights [of the SLS] it will
be complete,” says station program
director Samuel Schimemi.

The gateway, in turn, is intended as
an assembly site and proving ground
for a proposed Deep Space Transport,
which NASA would like to have ready
for a crewed, yearlong shakedown mis-
sjon beginning in 2029. Completion of
the demo run in 2030 could position
NASA and partners to send astrenauts
Into Mars orbit for the first time in 2033,

“That gateway is the stop along
the way at the Moon, where we want
to test things out," acting NASA Ad-
ministrator Robert Lightfoot says. He
notes it is a vantage point that “gives
vou a lot of options, and there is a lot of
opportunity for international partners
to participate in that arena.” He says
il has been the next logical step for a
long time. @



Elon’s Big Gamble

Iconoclastic SpaceX CEO wants to scrap
Falcon rocket line to fund his Mars dream

Irene Kilotz Adelaide, Australia

paceX founder and CEO Elon
Musk says he has fixed a fatal

flaw in the interplanetary space
transportation system unveiled during
last year's International Astronsutical
Cengress (LAC)--namely, how to pay
for it.

The 46-vear-old tech entreprensur
now plans to phase out his company’s
successful Falcon rockets and Dragon
capsules in favor of 4 reusable, two-
stage, multipurpose super-heavy-lift
launcher that not only can take on the

distance transportation,” commented
US. Transportation Secretary Elaine
Chao, & member of the council.
Ultimately, Musk intends for the BFR
torender its current line of rockesis and
spaceships obsolete, “This was really
quite a profound realization that if we
can build a system that cannibalizes our
own products . .. then all the resoure-
es—which are quite enormous—used
for Faleon 9, Heavy and Dragon can be
applied to one system,” Musk said dur
ing a 45-min. presentation at this year’s

satellite delivery and station resupply |
flights that keep SpaceX financially vi-
able bul alse fly crews and cargo to the
Moon and Mars. The system, called
the BFR {originally an acronym for big
f***ing rocket, but recently renamed |
to the more politically palatsble “Big
Falcon Rocket”) also could be used for
suborbital, point-to-point travel be-
tween destinations on Earth,

Earth hops are “some of the first
|BFR] tests that you will actually see,”
SpaceX President Gwynne Shotwell
said during the Oct. § debut meeting
of the reconstituted National Space
Council, which is staffed by members of
the Trump administration Cabinet and
headed by Vice President Mike Pence,

“That sounds like something that
would completely . . . revolutionize long-

SFACEX CONGEPT

IAC, which was held here Sepe. 25-29.
“Some of our customers are conser-
vative, and they want to see BFR fly
several times before they're comfort-
able launching on it. So what we plan
to do is to build ahead and have a stock
of Faleon 9 and Dragon vehicles. . .. If
they want to use the okl rocket and old
spacecralt, they can do that,” he added.
Since debuting in .June 2010, Falcon
% rockets have launched more than 40
times. 'I'be Falcon Heavy, which extends
the ileet’s lift capacity to low Earth or
bit (L.EQ) to 140,550 Tb., from 50,265 Tk,
(22,800 kg), is due to fy for the first time
hefore the end of the year. The BFR, in
contrast, has a lift capacity to LEO of
830,000 Ib., admittedly overkill for the
communications satellites and other
pavinads needing rides into crbit today.
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“I know at first glance this may
seem ridiculous,” says Musk. “But it
is not. The same iz true of aircrafl,
If you bought, a small, single-engine
turboprop aireraft, that would be $1.5-
2 million. To charter a [Boeing] 747
from California to Australia is half a
million dollars, there and back. The
single-engine turboprop cannot even
get to Australia, So a fully reusable, gi-
ant aircraft like the 747 costs a third as
much as an expendable tiny aircraft. In
one case, you have to build an entire
airerafl; in the other, you just have Lo
refuel something

“It is really crazy thal we build these
sophisticated rockets and then crash
them every time we [Iy” he adds. “Often
I'l} be told, but you vould get more pay-
load If you made it expendable.' I said
yes, you could also get more payload
from an aireraft if you got rid of the land-
ing gear and the flaps and just parachute
out when you got to your destination,
Bul that would be erazy, and you wouid
sell zero aircraft.”

Luxembourg-based SES, the first
commercial satellite operator to fly on
a Falcon 9, and the first customer for a

SpaceX’s planned super-heavy-

lift, multipurpose replacement for
Falcon rocket and Dragon capsule at
the International Space Station.

previously flown booster, said it would
assess the BFR for future launch ser-
vices, as it would any rocket, “SES’s
position is to constantly review the
various launch systems available to it,”
sayvs Martin Halliwell, SES chief tech-
nology officer. “The SpaceX Falcon 9
has proven itself in both expendable
and flight-proven modes. The BFR is a
completely new gyvstem with completely
different levelz of capability; so we will
have to assess the fit once again for our
requirements.”

With 29,135 ft.% (825 m?) of pressur-
ized volure for cargo and a vehicle di-
ameter of nearly 20 {t. (9 m), the BFR
could be a game changer for satellite
design, Musk notes. “You could send
a mirror that has [0 times the surface
arey of the current Hubble [Lelescope]
as a single unit—doesn’t have to unfold
or anything. You do whatever you like,”
he zays.

The BFR, powered by 31 methane-
fueled Raptor engines, is a scaled-
down design of the 42-engine Inter-
planetary Transit System (ITS) Musk
unveiled last year. “We were really

AviationWeek. cora/awst



searching for . . . how [to] pay for this
thing. We went through various ideas,
... These did not pan out. But now we
think we have a way to do it, which is
to have a smaller vehicle—still pretty
big-butl one that can do everything
that's needed in the greater Earth-
orbit activity”

For Mars transport, the BFRY cargo
arca would be configured into 40 cab-
ins, each housing four to six people,
with a central storage area, galley, solar
storm shelter and entertainment ares.
Musk would like to fly two BFRs uxn-
manned in 2022, followed by two more
unmanned and two manned missions in
2024, when Earth and Mars are again
favorably aligned. "I'he goal of these ini-
Lial missions is to find the best source
of water . . . and build the propellant
plant,” says Musk.

The BFR also could play a rele in
NASA' post-International Space Sta-
tion plan to put a small base into orbit
around the Moon to support hunar sur-
face activities and serve as a testbed for
technologies needed to send humans to
Mars. For lunar sorties, the BFR would
not need in situ propellant procuction,

A few hours before Musk's presen-
tation, Lockheed Martin rolled out its
design for 2 Mcon and Mars lander,
one that would stick with hydrogen for
fuel, rather than methane. “The pri-
mary reason iz juzgt efficiency,” although
some engineering still needs to be done
to figure out the hest way to chill the hy-
drogen, savs Rob Chambers director of
Lockheed's human gpaceflight strategy.

Another reason for using hydrogen is
the ubiquity of water. “When you start
looking at orbital missions at the be-
ginning of exploration, water is every-
where, but methane is not and carben
dioxide is not,” he says,

For now, Lockkeed, like SpaceX is
gelf-funding its vehicle coneept, with
an eye toward competing for potential
NASA commercial services contracts
for deep-space cango and supplies deliv-
eries, a venture that also has caught the
altention of Jefl Bezos's space company,
Blue Origin,

“We-—the human race—need all
the best ideas brought forward,” says
Chambers, “FEven the maost radical ideas
poszible get us all out of our comfort
zone and get us thinking" @

o)

Check 6 Aviation Week editors discuss
the blizzard of recend space developments:
AvlaticnWeek.com/podcast
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Simple, Robust

Japan's LE-9Q space launch engine
has passed a first series of tests
Bradley Perrett Adelaide, Australia

mountain in developing the main

propulsion system for its H-II
space launcher series in the 19803 and
'90s, producing an engine of difficult
configuration that was comparable
with the best that had been achigved
for NASA.

Then Japan climbed down from
that meuntain. Launching develop-
ment of an engine for an H-II suc
cessor in 2014, the Japan Aerospace
Exploration Agency (JAXA) decided
that the remarkable efficiency of the
ofd launcher’s first-stage propulsion
technology, also used by the space
shuttle, was not worth its production
cost, So JAXA and prime contractor
Mitsubishi Heavy Industries (MHI) are
now clambering up
another technologi-
cal peak, developing
the largest engine so
far of a configuration
that offers simplicity
and low cost but was
previously regarded
as suited only to
small gizes,

This engine, the
LE-8, has performed ;
successiuily in a
first series of hot-
fire tests, JAXA and
MIII reported to the
International Astro-
nautical Congress,
held here on Sept.
25-29. Tt is intended
Lo power the first
stage of the forth-
coming 13 launcher.

Two more series
of tests for the hy-
drogen-burning LE-9
engine are planned:

J apan climbed a technclogical

one for qualification 32
and one for verifying gl Y yl
modifications to cut it |
§ Y
The LE-Q has J i
undergone the first < 5

of three planned e ¥

series of tests. : -

costs. The LE-9 and H3 launcher, suc-
eessor to the current H-11A and B-11B,
are due to fly in the fiscal year begin-
ning in April 2020.

“The engine characteristica are
mostly within predicted variations,”
says Akihide Kurosu, a senior engineer
of the H3 project at JAXA, reporting
on the first series of tests,

The LLE-9 features the expander-
bleed proces: for pumping propellant
into its combustion chamber. Engines
of that type use heat from the main
compustion chamhber to expand a little
of their hydrogen fuel and use it not for
burning but to drive the propellant tur-
bopumps. This fraction of the fuel, also
a coolant, is eventually bled—dumped
overboard.
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But the configuration is difficult to
seale up, notably because transferring
enough energy into the coolant hydro-
gen demands a long, almost pipelike
combustion chamber with a large sur-
face area. To get the most out of the
extracted energy that can be drawn
from that surface, the turbine needs
to be highly efficient.

Conducted in April-July, the first se-
ries of tests was intended to assess the
LE-9 in statie and transient conditions,
the latter covering startup, throtiling
and cutoff. Engineers also used the test
series to initially verify a system of
feedback, or closed-loop, control that
should cut unit costs. Eleven firings
were done at JAXAs Tanegashima fa-
cility, which also will be the launch site.

“There is no problem about combus-
{ion stability,” program engineer Masa-
ki Adachi of MHI told the International
Astronautical Congress. Achieving
combustion stability wss the biggest
concern before the tests, he says. The

erwise have to be made on each unit
during acceptance trials. It will do so
by sutomatically meeting the speci-
fication for mixture ratios at various
thrust settings, Kurosu says.

The first series of tests confirmed
this funetion only by using sensors in
the test facility, rather than with the
onboard sensors that production en-
gines will use. Each produetion unit,

and two intended for qualification |

testing, will incorporate not just the
usual pressure sensor in the combus-
tion chamber for determining thrust;
there also will be a sensor in the pro-
pellant lines that determines whether
pressure is above, below or at the value
that correspond: to the correct mix-
ture, If the level is wrong, the engine
automatically adjusts.

This should eliminate the usual
lengthy acceptance process of test-
ing each engine for mixture at vari-
ous thrust levels, changing orifices as
a physical adjustment, and repeating

second-biggest was achieving a satis-
factory starting sequence, according
to Kurosu. There was success there
as well,

The LE-9 has been tested to above
225,000 Ib. thrust. Designed output is
330,920 1b. JAXA and MHI plan that
four verszions of the I13 will variously
mount two or three LE-9s in their
core first stages and zero, two or four
solid-propellant boosters derived from
the first stage of the Epsilon space
launcher.

The duration of firings of the LE-9
this year worked up to 78 see. from the
initial 2.6 sec. The engine was throttled
down in three of those tests, including
the final one, in which feedback control
was demonstrated. The tested degree
of throttling was from 90% thrust to
70%. Cutoff also was stable, with no
continued burning, Adachi says.

A key objective of the H3 program
is to deliver launch services at half the
cost achieved with the H-11A, The cost

the cyele, perhaps many times, un-
til the unit meets the specification.
Space launcher engines go through
that process because of variations in
manufacture.

The H3% second-slage engine is the
LE-5, also used on the H-1IA and H-
1B but slightly improved. Tt is also an
expander-bleed engine.

The technology is becoming some-
thing of a Japanese speciaity, one that
JAXA and MHT engineers see as highly
suitable for reusable space launchers.
Lacking the troublesome complication
of upstream combustion to drive the
turbopumps, an expander-bleed en-
gine is inherently robust.

So an engine of this type will be
used in a testbed reusable sounding
rocket that is due to fly in the fiscal
year beginning April 2018, with the
aim of demonstrating vertical land-
ings and 24-hr. turnarounds. These
capabilities could later be applied to
the first stage of a space launcher. The

of an H-IIA launch is undiscloged but is
probably at least ¥10 billion ($88 mil-
lion}. The LE-9 engine should cost only
a little more than half as much as the
LE-TA main engine of the H-IIA and
H-IIB.

The LE-TA was the previous but
overly expensive technical master-
piece of JAXA and MHI, featuring
the unusually difficult combination of
hydrogen fuel and the staged-combus-
tion arrangement for driving propel-
lant pumps. The resull was a vacuum
specific impulse—comparing thrust
with the rate of fuel consumption—
of 440 sec., comparable to the 452
see. of the similarly configured space
shuttle main engine. The LE-#'s spe-
cific impulse should be 425 see., still
far higher than can be achieved with
the most common space launcher fuel,
kergsene,

Feedback control is intended to
contribute to savings by eliminating a
process of adjustment that would oth-

testhed, RV-X, is 7 m (23 ft.) long and
has a liftoff weight of 3 metric tons
(6,600 Ib.). Its single engine is de-
signed to be used 100 times.

The tests will focus on fault-toler-
ance, vertical takeoff and landing and
aerodynamic guidance and control,
MHI researcher Kotaro Aoki told the
conference, which was organized by the
International Astronautical Federation.

An initial round of tests, includ-
ing at least five flights, is intended to
take the RV-X to an altitude of 100 m
and show that it can fly again within
24 hr. using only simple ground facili-
ties and make an emergency landing
in case of fault. Higher altitudes will
be attempted in a second series of
tests. The evaluations should be com-
pleted in fiscal 2019.

A team of 10 to 20 people has been
looking at conceptual design of a reus-
able launcher, say Akihiro Sato and Yu-
suke Suzuki, the heads of H3 develop-
ment at MHI and JAXA, respectively. @



Damage Limitation

Long March 5's problems do not
extend to other Chinese launchers
Bradley Perrett Beijing and Adelaide, Australia

hinese space engineers have

identified the fault that caused

the failure of the second flight of
their country’s largest space launcher,
Long March 5, a problem that appears
to be pushing back the mission sched-
ule by aboeut a year,

The cause of the failure was simply
a manufacturing defect in one of the
two YF-T7 hydrogen-burning engines
of the core first stage, says a source
close Lo the Chinese industry. The fault
was quickly pinned down, says that
source, who adds there was nothing
wrong with the design and the problem
should be easily addressed.

Although the cause of the faiiure has
been found, several months of verifica-
tion work will be needed, says another
source familiar with the program. That
suggests that Long March 6, which
first flew in November 2016, cannot be
used again this year.

Tsolating the fault to the YF-T7 is
particularly important because it
means the failure has no implications

for other Chinese space launchers;
Long March 5 is the only launcher
to use the YF-77. The national space
program would be facing a far greater
problem if one of eight YF-100 kero-
sene-burning engines in the rocket's
boosters had caused the launch faihwe,
and especially if some inherent short-
coming in the design of those power-
plants were to blame. Both possibili-
ties were conceivable when the state
media tersely announced on the day
of the flight that the mission had not
succeeded (AW&EST July 10-28, p. 20).
The YF-100 is the main engine of
two other Chinese rockets that have
entered service in the past two vears,
Long March 6 and 7, both smaller than
Long March 5. The beginning of full-
scale development of another, Long
Mareh 8, is imminent; it will also use
the YF-100 as its main engine. Under-
seoring the blamelessness of the kero-

sene engine, another flight for Long -

March 6, its second, is scheduled for
this year, says a third source.

Regardless of the serviceability of

| other launchers, Long March 5's un-

availability is enough to canse consid-
erable delays for the national space
program, because no other rockets
can undertake some of its missions.
The next lunar mission, Chang’e 5,
will be pushed back a year, for exam-
ple. It will be flown at the end of 2018,
Tian Yulong, secretary general of the
China National Space Administration,
said at the International Astronautical
Congress, held in Adelaide, Australia,
Sept. 25-29.

Chang'e 5, planned to bring a lunar
sample back to Earth, was previously
scheduled for the end of 2017. Because
the spacecraft is larger than those that
China has previously sent to the Moon,
it requires a Long March 5.

Describing the Long March 5 failure
as a major challenge to the space agen-
¢y, Tian says the timing of the Chang'e
4 mission will also be adjusted. The
reason is not clear. The spacecraft for
that mission, smaller than Chang’e 5's
and developed from the one used for
the Chang'e 3 mission of 2013, will pre-
sumably be carried by a Long March
2F to the Moon. Long March 2F is a
long-established launcher used by pre-
vious Chinese lunar probes, quite unre-
lated to the technology in Long March
5 and therefore never under suspicion
following the July launch failure.
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Launching Martian Hope

Nascent United Arab Emirates space program
aims to launch orbiter to red planet in 2020

Irene Klotz Adeiaide, Australia, and Cape Canaveral

ohammed al-Ahbabi, director
general of the t !"A".’—-}"Jdr-l?]li
Inited Arab Emirates (UAE)
Space Agency, had some advice for
Australia after this year's Interna-
tional Astronautical Congress (TAC)
host announced it would establish a
national space sgency.

“It is import=nt to focus on the fu-
ture rather than going back to elassic-
era space programs,” he said. “And

conference, is to have a sustainable
presence

“We are not looking at ]
astronaut for a week or
tourist flight "
at & program that is based on s¢

aunching an

unch ng &

1 STAL ams
he said. “We are |

satellite to study the Martian chi
and atmosphere. The orbiter, k

is scheduled to launch m
summer of 2020 shoard s .\'.x'.eu':»-s' 1

oS [:1‘:)0‘

Emirates Mars Mission Hope Spacecraft

1.5-m high-gain anteana

DIMENSIONS
Width: 2.4 m (2.6 ft.)
Height: 29 m (3.2 fi.)

Launch mass: 1,500 kg (3.306 Ib.)

Emirates eXploration Imager I

Emirates Mars Ultraviolet Spectrometer

Emirates Mars Infrared Spectrometer ——

have a niche . . . because competition
is very hard in space.”

The UAE practices what it preach
¢&. With the founding of its own space
agency in 2014, the country unveiled
plans for a Mars orbiter, scheduled to
launch in 2020. In September, it teok
its first step toward & 100-yesr goal of
being part of a Mars colouy by put-
ting aspiring young pilets, engineers
and scientists on notice that the agen-
cy would begin staffing sn astronaut
corps next year.

The goal, Salem Humaid al- Marri,
':0.% stant director general of the Mo-

harmmed Bin Rashid Space Center in
lhlb.:l.. said during an TAC panel r‘lJ-
cussion on Sept. 28 at the Adel

Six Delta V thrusters

rive at ) 2

The UAE has
to build space partnerships. Hope is
among a half-¢ !
aiming to launch durin ,:: the 20-dsy
2020 period when Earth and Mars are
favorably sligned for interplanetary
fight. NASA and the Buropean Space
Agency .1r both Lcw‘ S'Thvr s to jook
for signs o .b.: st i ! lans to {’:\
an t-rbit-.‘z, lander and r to study
the Martian environment, topography.
i rnal structure.
nds to follow up s pioneer-
orgoing Mars Orbiter Mission
»r and p ""1;%5 a

d rover as well Japan iz look-

::[:;p'.r ;»‘,vp-.‘:!“'.ﬂ'.iiff‘é

ng and
with a second orbite

lander an
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g to fly a microsatellite outfiized with

7 Sen: ;‘-,r to study molecules

cranert

first p’ru., 3 O f..l ('\‘
tong with lr.—.;...ng
for flicht. A ¢all for astronauts will be
»at by the first quarter of 2018

the agency anticipates sel

eting
four to =ix astronauts by early 2018
The first would iy bei

the end of
2021, aboard olher countries’ rockets,
By then at least two US. companies,
SpaceX and Boeing, expect to be offer

ing commercial low-Barth-orbit Sights,
 with Russis and China

The UAE' first government-backed

a¥

600-watt solar paneis

—— Siar trackers
Eight reaction control

called L’ul—.:' Sat- '.. wWas ._L"L"L'd n
2009; DubaiSat-2 followed in 2013
Both were built in partnership with
South Korea's Satrec Initiative. A
third satellite, KhalifaSat, schaduled
for lsunch next year, is being buill in-
': LS.

The technolegical pro gress illus
trates what the UAE says iz among
its prime motivators jor investing in
space: cresting @ npew generation of
pioncers and ;f'e"'cic who are ahle

to Jead the countsy toward a promis-
ing future.
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