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W%y the Moon First?

Nearby — 400,000 km froﬁ\agh

Quick signal return — 1.3 sétondSeach way

Short travel time — 3 daysie

Accessible with existing boosters
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What resources are available on
- the Moon?

— -
- ' B

Oxy.genll ommon FeO-bearing minerals;
Imenite, olivine pyrovenes.-
= Water ice in unknown &
— o T .
I-errous metals
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Progress In Expﬁoring the Moon

- eﬁ'missions lauhched (63
steeesses) by USSEY USA, ESA, Japan,

China; and India

) |
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The 9 Steps of Lunar Exploration
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(1966- )

6. Unmanned rovers 2 (2) (1970-1973)

/. Unmanned samplereturn 6 (3) (1969-1976)

8. Manned landings 7 (6) (1969-1972)
9. Lunar base 0
- it —— : e B 3 R S
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Recent Ly,nar MlSSlOﬁ?

(2004- 2010)

’

2007 Chlna Chang lunar orbiter
. 2007 ‘Japam " SELENE unar orbit®r with

surface penetrator probe

'20Q8 USA  'Lunar Recohnaissance “*
A. | Orbiter with polar ice
. probe

2008 India Chandrayaan orblter
ZQ&,China : Chang e 2 lunar mapper

-

>

-~
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Planned Lunar Mlss% ns
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Capabllmes oPEX|st|ng B'Qsters

. Chlna CZ JA Ve I\/Iars probe 2013
" Vegus Probe 2015

| .': . P i . N’ ,
g - % . 2 |
e JIndia* ASLV. . Mars/Venus 7= :
' * 5- : | g " »
* -Japan. M-V-3 ,MarsNgnus - “
H-2A -~ too expensive? - P
| .' . Ru33|a Zemt/Fregat Phobos & .
¥ ‘Proton too expenswe to.use™

- 4
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Large'r Boostefs. Needeq’Chma

Next- generatlon boosters k
+ CZ-5 25 t1qLEO, § #KGEO, Mogn, ‘Mars
Saturn“, Proton STS payload CapaC|ty
. CZ-6 Ilghtwelght 2nd_generation launcher &
«-CZ-7 medium 2”d-generemon launchet
» CZ-8 3 clustered CZ-5s: 25t 1o escape
-+« CZ-9 5 clustered CZ-5s: 40 tto escape
s o Novaclass: = :
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Avqllablllty/Ljﬁe of LargeDRC

Boosters 2
Booster Test Flight 'MISSIOHS. , ",
. CZ- -5 -2014 " MogeSample Retum 2017
col e Téstlng Manned Lunar:
| i -~ =+ Landerin LEO :
* ! + - Launch §pace Statlon .

: - Core Module- 2020
« CZ:8 2020’? ~ Manned.Lunar Flyby
GO () 2024 | Manned lunar landing .
. 2025° Sl % ,
‘ ' - Direct Ascent, LOR! EOR?
’. o e S5 _ >
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' : 2 . .
A e ,

0 I\/Ien oﬁ'the Moon '

-~ +ANew Space Race?. |
India and China have .trRMoo_n in th_elq‘sfights_
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41 Mars missions launched
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Accessibility of Mars with Existing
Boosters

» Flyby, orbiter and probe missions in the several-
tonne class can be carried by GEO comsat

lJaunchers:
RUSSIa Soyuz 2/Fregat; Proton
USA Atlas \V/, Delta 2
China CZ-3C
India ASLV
Japan M-V-3; H2A
ESA Ariane 5
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\ esource Targets ojgl \Y ‘mg‘
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. ilocket propellants from the atmosphere®
\ CO and oxygen from CO, cracking

\ _ ( t f | r
. Llfe support materials frélce and permafr
N A .
v ' J :
Phobos and Deimos similar to C’érbOnaceous
meteorites— for propellants and Ier sup ’
& y
* Mars’ only promising export: SClentlflc sé‘mp ES
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.Recent M.ars I\/I|SS|on€

-.2000- date ,
f g >
. Mars Odyssey v : *JSA Orbiterfaildre
-~ 2001 o & s . . _
. .. Spirit (MER-A) * g USA  Rover 2003
_» Mats Express . ESA Orbiter =~ 2003 %
‘Beagle 2 . UK%. Lander failure v
(Launch: Baikonur/Soyuz 2- Fregat) - : 3
* Opportunity (MER=B) - . USA » '
Rover 2003 - ,
. . . . - -
* Mars Reco_nnaissance (MRO) * USA  Orbiter - 2005 ,
« Phoenix Shxs! USA Lander * ’ 2007
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'thna

-

India 2013/15
" - -
« Exo-Mars (exobiology) ESA/USA AONES
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iz N‘a’ric)ns Exprgssing.lnte'liat in
Manned Mars Exploration

o USA ~ ‘& | ** 'v"j_‘.
 «.ESA'member states e

-+ Rossia. = . g
- e Japan A : e
. *» China | Eetviton o

- India

-
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VV'.hy Expl@re’oAste'roiﬁg?”

.-

* Easy to get to . N
 Many NEAs. easier to land manthe Moon or Mars
- Easier to’rettirn from tI@p the"Moon-or Mars .
. ain launch opportuniti’e,s |

i Untold riches (See next sllde)\
"« Metals, building materials : Lo
. Water‘for life- support, oxygen, pereIIants

e Some are a threat to.Earth —we Could turn a
Irability into an asset ;

..-' ' . ' \ p e .

- 4
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What Resources are present on ’é
Asteroid? . &

 Abundant ferrous metals ,

* Chemically bound w.

\/

and strategic metals that
on Earth are accessible

are very, ,f" €
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Three Visited Asterois

Mathilde Gaspra Ida



L
Progress in Exploring Asteroids

(EalIEENIybYS ofi Gaspra
da and/Bactyl

:
WEASAVIdthde Tlyby, Eresierbit SA 198 | .

[)éeep \‘pFCG 7

Hayabusa sampieseturniiom
ltokawa; returned to"Earthr 6/1
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~ Asteroid ExXploration F’ﬁn"s '

2011 Ru'ss‘fat P«hc%s-Grunt laftdér on
e - ¥ China - asteroid-like Mars satellite
. £ wilh sarqple' return to'Earth&

2013+? Japan  Hayabusa 2 sample return:
Tt " -Funding limits seem to
preclude H2A booster use;
: | parther sought -, -
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Human Explogatlon Prospﬁ:ts -
. art 1 5

. @ Manrged mISSIOﬂS {0 Igd on Mercury are -
very dlfflcult and probably will not be done

’

.. -

A |
$ Ma—nned‘ missions to Iand,on Venus are "«
impossibly difficult

- 4
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Human Explogatlon Prospﬁ:ts -
. art 2 5

’

& Moon WI|| resume befprﬁO% but US WI|| not
- -Join the racé A |

B Mars: flrst manhed trip by USibefore 20257.

? The new kid on the block: N[eT=1ge)Y, aster0|ds
" Flight test of Mars-bound manned spacecraft
Resource assessment of selected NEAS _
PreEaratlon o]} Planetary Defense missions i

- 4

Saturday, November 20, 2010



- The \Mj.ssion thatj\/lig'ht Hav'e,%en: :

2004 5 Moon-Mars Phase A study
* - About 12 competing contractor teams
RaytheOn-team JohifL.ewis, Chaig, /

§ % with Tom Jones batting cleanup
Briefing for Program Manager at NASA
Proposed inclusion of NBAs in plans for,

manned Mars'missions e i

“Manager: - '

| “Asteroids have been baselmed out.”

| asked: “By whom? .Why?” No answer.
Mike Griffin didn’t know either.. + *
VWEWere excluded from Phase B because we +

“were not responsive to NASA's. priorities.” «. |



P;ospects @r InternahGaI
| Cooperatlon 1 .

’

» China and Russia are actlvely cooperatlng
- on lunar and planetar#'mssmns '

R .‘Chlna has“purchased airlock and space
-+ syit technology from Ru33|a ¥ 5

'+ -China and ESA have had' cooperative °
Earth-orbiting missions (Double Star, etc.)

-+« India has flown US and ESA instruments
- an Chandrayaan 1; will continue to do so
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‘ I'nte'rnationabebp‘e’ratﬁ)-” 2

’

» China is still rankling overJSS issues .
» Manned Mags mISSIO are so expenswe

. ..‘that $
"o India

2015— whose tech nology'oase’?

haring ther work and cost Is wise
plans manned spaceﬂlght before .

» China-India collaboration.unlikely for

polltlcaI/presﬂge reasons ‘
e Khrushchev's Law. -~ SO

-

-

Saturday, November 20, 2010



Some Tentaﬂvé Concluﬁohs

* India has a goal; Chlna has a plan
+ Resource interest in Ch|¢and Japan extends to

e Iunar.?’He— and no farther v
. .»"Space colonization is not'on thé table for either
China or Japarr - & . ’

» Chinese manned space is a function of the PLA: =
all flight, lauach, and command functmns are
filled by actlve-duty military -

. ‘It IS a space race— pol|t|cally and PR drlven
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\

* The G®bod News™
The Solar System 'and its ric.'hes_ar'e..nqt T
. being coveted by a‘rjyﬁpver.nmen& -
N oy ;

3 _'P.riv.ate economic initiative has an open‘ing' .
and does not compete Or'conflict with
ANY stated governmental ambitions.

The sky is no longer the limit.
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