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Thank	you	for	electing	me	your	president	for	the	next	two	years.	It	is	my	honor	
and	privilege	 to	 serve	 in	 this	 role	after	being	an	AAS	member	 for	 the	past	12	
years.	I	was	drawn	to	the	Society	because	of	its	commitment	to	the	advancement	
of	all	space	activities	and	all	aspects	of	those	activities.	Through	our	sponsorship	
of	professional,	scientific,	and	engineering	meetings	and	symposia;	our	publica-
tions,	The	Journal	of	the	Astronautical	Sciences	and	SPACE TIMES;	our	technical	
committees;	and	the	strong	and	active	participation	of	our	corporate,	institutional,	
and	individual	members,	the	Society	has	remained	the	premier	professional	orga-
nization	in	our	field.	I'm	proud	to	have	the	opportunity	to	lead	the	Society	as	we	
continue	our	core	program,	and	also	as	we	take	on	new	efforts	aimed	at	support-
ing	our	members	and	strengthening	the	global	space	program	through	coopera-
tion	with	domestic	and	international	space	organizations.
I	want	to	recognize	the	contributions	of	my	predecessor,	Frank	Slazer,	who,	

through	his	leadership	over	the	past	five	years,	has	strengthened	the	Society	and	broadened	its	reach.	He	has	left	a	strong	
foundation	on	which	we	can	build	to	accomplish	many	things	for	the	benefit	of	astronautics	and	the	Society.	We	are	grateful	
that	he	will	continue	to	actively	support	AAS	through	his	membership	on	the	Board.	I	also	want	to	thank	AAS	Executive	
Director	Jim	Kirkpatrick	and	Executive	Assistant	Diane	Thompson	for	their	efforts	and	commitment	to	the	Society	without	
which	it	would	not	be	able	to	accomplish	everything	it	does.
Our	members	face	both	an	exciting	and	challenging	year	ahead	in	their	professional	lives.	The	International	Space	Sta-

tion	is	fully	open	for	business,	and	commercial	space	transportation	companies	are	successfully	reaching	their	milestones	
to	support	its	utilization.	Observatories	and	satellites	are	providing	us	deeper	insights	into	our	universe	and	expanding	our	
understanding	of	Earth.	The	Space	Launch	System	is	making	great	progress	and	laying	the	foundation	for	human	explora-
tion	beyond	low	Earth	orbit.	On	the	other	hand,	as	we	all	know,	the	economy	and	federal	budget	process	will	present	many	
challenges	to	the	space	program	over	the	next	months.
While	we	are	well	poised	for	moving	on	to	greater	knowledge	and	journeys,	we	are	faced	with	fiscal	uncertainties	that	

threaten	the	scope	and	pace	of	future	space	activities.	As	a	Society,	we	can	and	must	continue	to	further	understanding	of	
the	importance	of	space	activities	and	their	contributions	to	society,	the	economy,	scientific	and	technological	advancement,	
leadership,	and	the	next	generation.	With	the	past	59	years	and	the	current	strong	membership,	we	have	the	capabilities	and	
tools	in	place	to	do	so.
I	am	looking	forward	to	maintaining	and	strengthening	AAS	while	serving	as	its	president.	New	and	continuing	AAS	offi-

cers	and	directors	held	a	strategic	offsite	meeting	in	late	January	to	assess	the	challenges	facing	us	in	2013,	identify	activities	
we	can	undertake	to	contribute	to	the	advancement	of	astronautics	and	the	strength	of	our	Society,	and	develop	specific	plans	
to	achieve	them.	While	continuing	to	hold	our	technical	meetings	and	the	Goddard	Symposium,	Von	Braun	Symposium,	and	
ISS	R&D	conference,	we	also	plan	to	hold	some	smaller	and	more	focused	events	on	topical	issues.	We	intend	to	expand	our	
membership	and	enter	into	strategic	partnerships	with	other	organizations	to	grow	and	to	reach	new	communities.	We	will	
place	more	emphasis	on	activities	for	the	next	generation	–	the	future	leaders	of	astronautics	and	our	Society.	We	are	enlarg-
ing	our	committee	structure	with	the	addition	of	a	Membership	Committee	and	an	Education	Committee.	We	will	speak	out	
on	some	of	the	challenging	issues	facing	our	profession.	And	this	year,	we	will	complete	the	transition	of	The	Journal	of	the	
Astronautical	Sciences,	one	of	the	world’s	premier	technical	journals,	to	an	online	journal.
I	welcome	the	opportunity	to	lead	the	American	Astronautical	Society	and	look	forward	to	working	with	you	to	achieve	

its	goals,	improve	the	work	of	the	Society,	serve	its	members,	and	help	it	grow.	We	have	an	exciting	and	challenging	year	
ahead,	and	I	encourage	you	to	take	an	active	role	in	the	Society.	Consider	participating	in	AAS	committees	or	other	activi-
ties.	Your	involvement	will	make	a	difference!
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In	the	fall	of	2011,	21	graduate	students	
from	 around	 the	 globe	 gathered	 at	 the	
International	Space	University’s	 central	
campus	outside	Strasbourg,	France	to	an-
swer	a	question:	How	can	space	technol-
ogy,	infrastructure,	and	culture	help	solve	
climate	change?

It	 is	 not	 the	 first	 time	 this	 question	
has	been	asked.	The	International	Space	
University	 (ISU)	makes	 it	 a	 practice	 to	

Team Geo Looks to Solve Climate Change from Space
by Merryl Azriel

cultural,	 interdisciplinary”	approach	has	
proven	its	worth	in	real	life	results,	from	
the	1992	Global	Emergency	Observation	
Network	 project	 that	 received	 over	 $1	
million	for	NASA	implementation	to	the	
2012	Africa	and	Space	project	that	netted	
a	 full-time	 scholarship	 for	 a	 deserving	
graduate	student	to	pursue	space	studies.

This	year,	one	half	of	the	ISU	Masters	
program	 students	 undertook	 to	 address	

literature	made	 clear	 that	many	 of	 the	
objections	 to	 geoengineering	 are	 based	
on	 pure	 gut	 reaction.	 In	 fact,	 there	 had	
been	very	little	 in	the	way	of	robust	as-
sessment	of	space-based	geoengineering	
options,	 their	strengths	and	weaknesses.	
Therefore,	TP	Geo	took	this	as	their	mis-
sion:	to	provide	the	background	and	the	
process	 that	would	make	 it	 possible	 for	
scientists,	 politicians,	 ethicists,	 lawyers,	

Figure 1: A rendition of the modular solar shield designed by TP Geo, not to scale (Source: Fan Yang/Jeroen Cappaert).

identify	the	big	questions	of	the	day	for	
its	 students	 to	 address	 through	 its	 team	
projects.	During	ISU’s	twenty	five	years,	
dozens	of	teams	have	gathered	this	way,	
using	their	diverse	disciplines	and	cultures	
to	tackle	the	kind	of	problem	usually	ad-
dressed	only	in	think	tanks	of	specialists	
with	decades	of	expertise.

Each	 team	project	provides	a	growth	
opportunity,	but	as	unexpected	as	it	may	
be,	the	team	projects	more	often	than	not	
result	in	scholarly	works	with	novel	ap-
proaches	to	enduring	problems.	Over	time,	
the	 ISU	 trademark	 “international,	 inter-

space-based	 geoengineering	 as	 a	 solu-
tion	 to	climate	change.	 If	 any	 topic	can	
be	 considered	more	 controversial	 than	
climate	change	itself,	it	would	have	to	be	
geoengineering.	While	many	 scientists	
decry	 it	 as	 a	 distraction	 from	 reducing	
root	 cause	 emissions,	many	 politicians	
ridicule	 its	 presumed	 expense	 and	 the	
wisdom	of	meddling	in	natural	systems.	
Even	among	the	team	members	working	
on	what	 became	 known	 as	 “TP	Geo,”	
there	was	 a	marked	 lack	 of	 consensus	
on	 the	 advisability	 of	 even	 researching	
such	a	topic.	Yet	a	review	of	the	existing	

economists,	 social	 scientists,	 and	world	
leaders	to	make	informed	decisions	on	the	
subject	of	space-based	geoengineering.

When	 it	 comes	 to	 space-based	 geo-
engineering,	 there	 is	 one	main	 option:	
positioning	 of	 an	 orbital	 body	 so	 as	 to	
reduce,	in	some	fashion,	solar	insolation	
of	Earth.	There	are	architectures	to	achieve	
this	goal,	including	relocating	an	asteroid	
into	 orbit	 and	 pulverizing	 it	 to	 create	 a	
reflective	dust	cloud,	constructing	massive	
reflective	or	deflective	shields,	or	creating	
a	network	of	small	shields.	Each	of	these	
methods	 has	 been	 considered	 in	 peer-
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reviewed	 literature	 to	 varying	 degrees	
of	technical	and,	occasionally,	economic	
detail.	Very	 little	 development	 of	 these	
ideas	has	occurred	in	the	past	two	decades,	
even	as	 advancing	 technologies	 and	 the	
progression	of	climate	change	make	such	
concepts	more	 easily	 realized	 than	 they	
may	have	been	in	the	past.

TP	Geo	performed	a	tradeoff	study	of	
these	architectures	and	selected	a	hybrid	
model	 consisting	 of	 a	 single	 shield	 of	
modular	components,	constructed	on	the	
lunar	 surface	 from	 in	 situ	material,	 and	
installed	in	 the	Earth-Sun	first	Lagrang-
ian	point	via	robotics.	This	architecture,	
named	EC2LIPSE	for	Exploring	Climate	
Change	Lagrangian	1	Point	Solutions	for	
Earth,	was	achieved	through	an	extended	
tradeoff	analysis	of	the	available	options,	
and	is	the	basis	for	the	report	of	the	same	
name,	published	by	ISU	in	May	2012.

Here	is	a	brief	summary	of	EC2LIPSE	
and	its	implications	for	the	choices	Earth’s	
inhabitants	must	face	in	the	coming	years.

Can it be done?
There	are	two	major	components	to	the	

plausibility	of	constructing	a	solar	shield:	
technological	 feasibility	 and	 economic	
feasibility.	Given	the	nature	of	the	problem	
a	solar	shield	aims	to	address,	feasibility	
also	comes	with	time	constraints.	In	order	
to	provide	value,	a	shield	would	need	to	be	
functional	within	the	twenty	first	century;	
therefore,	 analyses	 are	 based	 on	 a	fifty	
year	 time	 frame,	 culminating	 in	 a	 fully	
operational	solar	shield	by	the	year	2060.

The	primary	 technical	challenge	pre-
sented	 by	 a	 constructed	 solar	 shield	 is	
the	mass	that	must	be	launched	to	build	
a	 shield	 literally	 large	 enough	 to	 block	
the	Sun;	to	be	specific,	to	block	1.8%	of	
the	Sun	which	 is	 the	 value	 cited	 in	 the	
literature	as	required	to	reduce	global	tem-
perature	averages	to	pre-industrial	levels.	
EC2LIPSE	tackles	this	challenge	by	lim-
iting	Earth-derived	sourcing	of	materials.	
Only	those	materials	that	cannot	be	mined	
from	 the	Moon	will	 be	 launched	 from	
Earth.	By	constructing	the	shield	from	sili-
con	based	panes,	a	large	percentage	of	the	
mass	can	be	obtained	from	lunar	process-
ing	plants	and	 launched	electromagneti-

cally	via	railgun,	an	emerging	technology	
that	would	require	development	over	the	
next	three	decades	in	order	to	be	viable.	

The	 technologies	 needed	 to	 support	
this	initiative	are	not	completely	new,	but	
they	would	require	aggressive	and	targeted	
development,	particularly	in	the	fields	of	
autonomous	robotics,	lunar	infrastructure,	
electromagnetic	 launch	capabilities,	 and	
stationkeeping	mechanisms.

The	economics	of	a	solar	shield	instal-
lation	comes	to	approximately	$10	trillion	
in	2010	currency.	Once	you	get	past	the	
sticker	 shock,	however,	you	 realize	 that	

this	price	is	equal	to	just	0.11%	of	global	
GDP	over	 the	fifty	 year	 time	 span	 it	 is	
expected	to	take	to	implement	the	project.	
It	is	even	possible	to	derive	that	funding	
from	 national	 space	 agency	 appropria-
tions,	although	doing	so	could	be	expected	
to	 severely	 impact	other	 space	projects.	
Not	only	is	the	cost	affordable,	it	can	be	
considered	 an	 investment,	 driving	 new	
technology	development,	new	enterprises,	
new	expertise,	 and	career	opportunities.	
Such	benefits	could	be	fairly	distributed	
by	 application	 of	 a	 geographical	 return	
policy	 similar	 to	 the	 European	 space	

Figure 2: Concept of operations for building the EC2LIPSE solar shield (Source: Antoine Amrouni-Keiling).
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programs,	to	ensure	that	all	nations	of	the	
world	that	invest	in	such	a	project	also	reap	
the	benefits.	$36	trillion	is	a	conservative	
estimate	of	the	financial	value	that	could	
be	accrued	from	the	project	via	spin-off	
and	trickle	down	benefits	alone.

Should it be done?
Having	established	 that	 it	 is	possible	

to	 construct	 a	 solar	 shield,	 albeit	with	
significant	focus	and	investment,	the	burn-
ing	question	becomes:	Should	we	do	it?	
Should	humanity	take	the	planet’s	fate	in	
its	hands	in	attempts	to	engineer	an	endur-
ingly	hospitable	environment?

This	question	touches	on	matters	of	sci-
ence,	ethics,	and	public	opinion:	matters	
with	inherent	subjectivity	and	relying	on	
forecasting	accuracy	across	a	wide	swath	
of	human	and	environmental	behavior	that	
is	 far	 from	 fully	 understood.	The	ques-
tion	is	not	one	that	can	be	answered	by	a	
handful	of	 individuals,	 even	 individuals	
from	around	the	globe.	Nevertheless,	it	is	
possible	to	illuminate	the	array	of	philoso-
phies,	the	scientific	foundations,	and	even	
to	highlight	mechanisms	for	moving	past	
the	inevitable	disagreements.

concern	that	regional	weather	and	water	
system	instabilities	will	occur.	There	are	
also	 no	 foreign	 actors	 involved,	 as	 in	
stratospheric	aerosol	injection	or	iron	fer-
tilization	proposals.	Some	assessments	of	
solar	shield	effects	confusingly	compare	
the	 resultant	 environment	 to	 that	 of	 the	
eighteenth	century;	Earth’s	environment	
will	 certainly	not	 return	 to	preindustrial	
conditions	by	means	of	insolation	reduc-
tion	alone.	By	the	time	such	a	shield	could	
be	put	in	place,	critical	changes	to	the	air	
-	and	more	particularly,	to	the	oceans	-	will	
have	created	sufficiently	different	condi-
tions	as	to	produce	a	new	equilibrium.	The	
EC2LIPSE	shield	is	expected	to	roll	back	
global	temperature	increases,	thereby	re-
ducing	extreme	weather	events,	reducing	
drought,	flooding,	and	sea	level	rise,	and	
saving	hundreds	of	non-migratory	species	
from	endangerment.	The	shield	would	not	
reduce	atmospheric	greenhouse	gases	or	
halt	ocean	acidification.	 If	 it	were	 to	be	
suddenly	rendered	inoperative,	tempera-
tures	would	immediately	climb	commen-
surate	with	atmospheric	greenhouse	gas	
levels	at	the	time	of	failure.	The	average	
temperatures	induced	by	the	shield’s	me-

during	the	resultant	lull.	From	a	scientific	
perspective,	the	potential	benefits	of	solar	
shield	implementation	to	deal	with	locked-
in	 climate	 changes	 outweigh	 potential	
drawbacks,	 provided	 concurrent	 efforts	
to	rein	in	emissions.

Moving	 from	 science	 to	 ethics,	 the	
answers	are	not	as	clearly	cut.	Although	
ethics	is	a	logical	philosophy,	its	basis	is	a	
foundational	belief	system.	If	your	belief	
system	is	based	on	anthrocentrism	what	
you	find	 ethical	will	 vary	widely	 from	
proponents	 of	 biocentric,	 ecocentric,	 or	
even	cosmocentric	schools.	Despite	these	
differences,	issues	of	resource	allocation	
have	been	a	staple	of	environmental	ethics	
for	centuries.	The	most	applicable	refer-
ence	TP	Geo	found	was	that	of	the	World	
Commission	on	 the	Ethics	 of	Scientific	
Knowledge	and	Technology	(COMEST)	
treatise,	Best	Ethical	Practices	 in	Water	
Use.	Access	 to	 and	 active	management	
of	 fresh	water	 is	one	of	 the	foundations	
of	civilization	–	and	bears	striking	simi-
larities	to	the	concept	of	active	insolation	
management.	 Sunlight,	 like	water,	 is	 a	
requirement	 for	 life	 and	 is	widely	 con-
sidered	to	be	freely	accessible	to	all.	We	

Figure 3: EC2LIPSE shield cost breakdown (Source: Peter Platzer).

The	least	subjective	component	of	this	
assessment	should	lie	in	the	environmental	
impact	 that	 can	be	 expected	 from	 insti-
tuting	a	solar	shield.	It	 turns	out	that	an	
orbital	solar	shield	produces	remarkably	
few	side	effects	considering	the	scale	of	
its	 intervention.	Because	 it	 acts	 propor-
tionally	 across	 the	 planet,	 there	 is	 little	

tering	of	insolation	would	be	cooler	than	
populations	 have	 grown	 to	 expect	 over	
the	 decades	 of	 industrial	warming.	 	 In	
short,	 the	shield	would	 introduce	a	new	
environmental	dynamic,	gentler	than	that	
produced	by	unrestrained	climate	change,	
yet	 fragile	 and	 subject	 to	 disturbance	 if	
root	 cause	 emissions	 are	 not	managed	

are	all	familiar	with	the	concept	of	water	
dams.	Sunlight	can	be	dammed	as	well,	
and,	just	like	water,	the	altered	flow	may	
be	of	more	benefit	to	some	than	to	others.	
By	using	the	approach	from	Best	Ethical	
Practices	in	Water	Use	we	can	circumvent	
a	 complicated	 discussion	 of	 beliefs	 by	
forging	a	 specific	ethic	 for	 the	manage-
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ment	of	Sun	as	it	impacts	each	of	us.	By	
addressing	key	 tenets	 such	 as	 equitable	
access,	 treatment	 of	 the	 resource	 as	 a	
common	good,	inclusiveness,	and	protec-
tion	of	minority	 interests,	 philosophical	
underpinnings	 become	 irrelevant	 to	 the	
practical	management	goals.	

Public	opinion,	on	 the	other	hand,	 is	
not	 a	 logical	 science	 at	 all,	 as	 the	 team	
quickly	discovered.	First	came	the	chal-
lenge	of	information	availability:	there	are	
only	a	handful	of	studies	that	have	been	
conducted	to	gauge	opinion	on	any	form	
of	geoengineering,	and	those	are	limited	
in	regional	scope.	TP	Geo	found	only	one	
study	that	contained	any	references	 to	a	
solar	shield	as	a	climate	change	mitigation	
strategy.	Next	came	the	challenge	of	the	
public	having	an	opinion	at	all.	How	does	
one	have	an	opinion	on	a	 subject	 about	
which	one	knows	nothing?

TP	Geo	met	these	challenges	head	on	
by	 creating,	 distributing,	 and	 analyzing	
an	original	survey.	The	survey,	which	ex-
plained	the	concept	of	a	solar	shield	along	
with	asking	questions	about	it,	turned	up	
678	responses	from	individuals	of	51	na-
tionalities.	Since	the	distribution	method	
was	non-probabilistic,	 results	 cannot	 be	
taken	to	represent	a	true	global	or	national	
point	of	view.	Still,	 the	survey	provides	
insight	into	opinion	trends	and	directional-
ity	beyond	any	previously	existing	survey.	

The	key	finding	of	the	survey,	which	
included	sizeable	populations	from	China,	
the	United	 States,	 and	 Europe,	 is	 that	
the	majority	of	 the	public	would	 like	 to	
retain	 the	option	of	using	a	 solar	 shield	
by	 supporting	 research	 into	 such	 a	 sys-
tem.	Although	only	40%	of	respondents	
advocate	use	of	a	solar	shield	as	a	climate	
change	mitigator	in	general,	that	number	
rises	 to	 60%	when	 confronted	with	 an	
environmental	 emergency,	with	 an	 ad-
ditional	17%	willing	to	be	swayed.	Only	
15%	of	respondents	categorically	refused	
to	consider	use	of	a	solar	shield	under	any	
circumstance.	This	support	was	consistent	
across	all	three	represented	regions.

While	additional	research	is	needed	in	
this	field,	it	seems	clear	from	these	results	
that	solar	shield	work	should	continue,	at	
least	on	an	investigative	level.	Developing	

the	disciplines	needed	to	lay	a	foundation	
for	implementing	a	solar	shield	keeps	open	
the	possibility	of	future	drastic	action	to	
retain	Earth’s	habitability.	If	nothing	else,	
the	 technologies	 created	 through	 such	
development	will	advance	space	coopera-
tion,	exploitation,	commercialization,	and	
exploration.

How to do it
Let	us	assume	 for	 a	moment	 that	 in-

ternational	 consensus	 has	 been	 reached	
to	implement	a	solar	shield.	Who	would	
organize	 a	 global	 technological	 project	
of	this	scale?	For	that	matter,	who	would	
define	consensus?

Construction	of	a	10	trillion	USD,	1900	
km	diameter	orbital	shield	along	with	all	
the	research,	technological	development,	
cost,	 and	 project	management	 entailed	
will	require	a	dedicated	organization.	TP	
Geo	took	a	look	at	existing	international	
organizations	 to	 identify	 their	 strengths	
and	weaknesses	for	potential	applicabil-

ity	 to	 this	 project.	The	 team	 concluded	
that	the	International	Telecommunication	
Union	provides	a	good	base	model	to	fol-
low,	allowing	for	a	few	tweaks	here	and	
there.	ITU	has	produced	consensus-based	
coordination	 of	 communication	 among	
its	 193	member	 states	 since	 1865.	The	
organization	 provides	 for	 communica-
tion	needs	 -	 even	of	undeveloped	states	
-	ensuring	that	all	people	worldwide	can	
have	a	place	at	the	table.	An	EC2LIPSE	
organization	could	be	quite	similar	to	the	
ITU,	 ensuring	 that	 decisions	 related	 to	
the	 project	 respect	 global	 perspectives,	
priorities,	and	recognized	scientific	fact.	
TP	Geo	proposed	example	of	such	an	or-
ganization,	named	the	World	Space	Shield	
Council	(WSSC).

Before	such	an	organization	could	get	
to	work	on	a	solar	shield,	it	would	have	
to	 deal	with	 the	 law.	The	Outer	 Space	
Treaty	of	1967	provides	the	legal	basis	for	
international	 space	 activities	 and	would	
cover	 solar	 shield	 related	 activities.	No	

Figure 4: Regional origins of EC2LIPSE survey respondents (Source: Tereza Pultarova/Jamie Drew).
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existing	treaty	addresses	commercial	in-
terests	in	space,	something	that	would	be	
needed	to	achieve	the	full	economic	and	
spin	 off	 benefits	 from	 space	 infrastruc-
ture	development.	On	the	environmental	
side	of	things,	the	WSSC	would	need	to	
work	with	the	Convention	on	Biological	
Diversity	of	1993	to	allay	concerns	regard-
ing	biodiversity	impacts	from	the	shield	
and	 to	repeal	 that	organization’s	current	
moratorium	on	geoengineering	activities.

In	 addition	 to	 the	WSSC	managing	
research,	development,	decision	making,	
and	legal	issues,	it	would	also	need	to	co-
ordinate	contract	allocation	and	monetary	
collection.	TP	Geo	proposed	a	strategy	for	

contract	 distribution	 by	 combining	 the	
European	Space	Agency’s	geographic	re-
turn	principle	and	the	International	Space	
Station’s	payment	in	kind	approach.	Mon-
etary	collection	could	be	conducted	either	
on	a	national	level,	with	domestic	policy	
governing	tax	distribution,	or	via	a	value	
added	tax	approach	that	could	simultane-
ously	penalize	high	emission	producers.

Conclusion
Can	space	resources	be	used	to	mitigate	

climate	change	impacts	via	geoengineer-
ing?	The	EC2LIPSE	team	says,	yes,	it	can.	
With	 targeted	 resources,	 an	 organizing	
council,	 and	 determination	 to	 save	 the	

Figure 5: Survey respondents indicate agreement or disagreement with solar shield usage (Source: Tereza Pultarova/Jamie Drew).

planet	by	smarter	interventions,	an	orbital	
solar	 shield	 construction	 is	 technically	
feasible,	 financially	 viable,	 ecologically	
appropriate,	and	ethically	just.		

Space	resources	are	already	being	used	
to	 support	 climate	 change	monitoring.	
Satellites	show	revealing	images	of	dra-
matic	 ice	cap	reductions	and	keep	 track	
of	 increasingly	 severe	weather	 events,	
drought,	 and	 floods	 across	 the	 globe.	
Space	activities	also	have	a	place	in	cli-
mate	change	discussion	as	 they	provide	
some	of	the	very	few	models	for	legal	and	
political	 collaboration	 in	 a	 truly	 global	
arena.	Perhaps	there	is	also	a	place	for	a	
more	active	usage	of	space	technologies,	
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infrastructure,	engineering,	and	imagina-
tion	in	the	mounting	quest	to	save	planet	
Earth	from	the	naïveté	of	its	inhabitants’	
emissions-generating	innovations.		

In	 the	 years	 to	 come,	 as	 it	 becomes	
increasingly	 clear	 to	 all	 how	 devastat-
ing	the	effects	of	climate	change	can	be,	
many	will	 become	 increasingly	willing	
to	consider	more	“extreme”	mitigations.	
We	must	pave	the	way	for	future	decision	
makers	by	fairly	assessing	each	option,	its	
potential	benefits,	drawbacks,	and	need-
gaps.	Such	 exercises	 are	 at	 the	 heart	 of	
what	institutions	such	as	the	International	
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Figure 6: Timeline of EC2LIPSE activities against forecast of economic,developmental, and climate conditions. The technical progression begins with launchin 
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manufactured on the Moon are shipped to L1 or assembly. In the meantime, the World Space Shield Council organizes the necessary resources to make it 
happen - and make the decision as to whether to implement it when it does (Source: Megan Kane).

Space	University	enable	when	they	devote	
resources	to	take	a	critical	look	at	novel	
ideas	whose	time	just	might	arrive	one	day.

Anna Daurskikh*, Danielle DeLatte*, 
Jamie Drew, Andrew Henry, Megan 
Kane*, Reka Kovacs, Peter Platzer, Ter-
eza Pultarova, Leonardo Surdo, Yufei 
Wei, Benjamin John Wilcock, Nathan 
Wong, Fan Yang, and Jisheng Yu. TP 
Geo was ably advised by Professor 
Chris Welch and Teaching Associate 
Emmanouil Detsis. *Thanks are due to 
these individuals who dedicated time 
to review this article. This article was 
improved through the advice and feed-
back of Carol Carnett.



10	 SPACE TIMES	•	January/February	2013

Next Science Revelation - How to Discover
Extraterrestrial Life-forms
by Eugene F. Lally

Once	upon	a	time	we	thought	that	Earth	
was	flat	and	 the	Sun	and	all	 the	planets	
revolved	 around	 us.	We	 believed	 the	
Earth	was	stationary	and	at	the	center	of	
the	universe.	Our	Earth-centric	shortcom-
ings	and	little	capability	 in	science	kept	
us	in	that	comfort	zone	for	thousands	of	
years.	When	astronomers	announced	the	
revelation	that	Earth	revolves	around	the	

Sun	as	do	the	other	planets,	scientists	were	
ostracized.	So	much	for	appreciating	sci-
ence	facts	back	in	the	Renaissance	age.

We	all	have	a	natural	quest	for	the	awe-
some.	Finally	discovering	life	elsewhere	
than	on	Earth	will	give	us	that	rare	feeling	
of	awe	we	get	when	we	comprehend	some-
thing	profound	the	first	time.	We	are	on	
the	verge	of	uncovering	the	next	awesome	

scientific	 revelation	 –	 is	 there	 life	 else-
where	in	the	universe?	This	question	has	
been	asked	since	humans	evolved	to	the	
level	of	looking	up	at	the	stars	in	wonder.	
A	breakthrough	occurred	 in	 1995	when	
we	discovered	the	first	planet	outside	our	
solar	 system.	This	 resolved	 the	 debate	
of	were	 there	 other	 planets	 anywhere	
besides	in	our	solar	system.	Such	planets	

A star hosting a multiple exoplanet system (Source: NASA).
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called	exoplanets	have	been	discovered	by	
Earth-based	telescopes	and	by	the	Kepler	
spacecraft	telescope.	The	task	of	looking	
for	life-forms	outside	of	our	solar	system	
takes	on	a	new	promise	as	discoveries	of	
exoplanets	rapidly	increase.

	As	we	 advanced	 technologically	 in	
the	 past	 century	we	became	 enabled	 to	
consider	approaches	to	begin	this	quest.	
Before	and	since	the	first	exoplanet	dis-
covery	we	pursued	two	approaches,	radio	
astronomy	 and	 spacecraft	 exploration	
to	 search	 for	 life	 beyond	 that	 on	Earth.	
Unfortunately	neither	approach	has	pro-
duced	 any	meaningful	 data.	A	different	
approach	is	suggested	here	to	uncover	a	
science	revelation	by	exploring	exoplanets	
in	habitable	zones	of	their	host	stars	with	
available	technology.	A	modest	cost	space-
craft	with	low	risk	technology	will	enable	
America	to	reignite	its	leadership	role	in	
science	discovery	and	space	exploration	
and	 create	 excitement	 for	 science	 and	
renew	national	pride.

We	continue	to	ask,	“Are	we	alone”?	
but	attempt	to	answer	based	on	non-pro-
ductive	technical	choices.	Are	we	afraid	of	
discovering	that	there	are	other	beings	like	
us	or	even	more	advanced	than	us?	Steven	
Hawking	says	aliens	are	out	there	but	it	
could	be	dangerous	to	interact	with	extra-
terrestrial	life	and	warns	communicating	
with	them	could	be	risky.	When	the	ques-
tion	is	asked	it	has	been	asked	in	reference	
to	intelligent	beings.	To	date	the	answer	
to	the	question	is,	“As	far	as	we	know	we	
are	alone”.	Let’s	expand	our	search	and	
ask	a	broader	question,	is	there	any	level	
of	evolving	life-forms	out	there	not	only	
intelligent?	A	YES	answer	would	result	in	
a	scientific	revelation	and	the	probability	
of	a	YES	answer	is	increased	significantly	
with	the	broader	search	offered	here	to	any	
level	 of	 life-form	 employing	 an	 optical	
technique	from	a	spacecraft.

There	 are	 approximately	 150	 billion	
galaxies	in	the	observable	universe.	Our	
Milky	Way	galaxy	contains	at	 least	400	
billion	 stars.	Many	 of	 these	 stars	 have	
orbiting	planets	and	some	of	the	planets	
will	 be	 in	 habitable	 zones	 potentially	
harboring	 life-as-we-understand-it.	The	
Drake	Equation	 conceived	 in	 1961	 by	

Frank	Drake,	 currently	 at	 the	 Search	
for	 Extraterrestrial	 Intelligence	 (SETI)	
Institute,	threw	this	equation	out	to	help	
us	get	 our	minds	 around	 the	number	of	
intelligent	civilizations	that	we	might	be	
able	to	communicate	with	in	our	galaxy.	
His	interests	included	listening	for	radio	
signals	 sent	 by	 intelligent	 beings	 from	
outer	space.	One	large	receiving	antenna	
initially	was	employed	followed	by	small	
antennas	grouped	into	arrays	to	act	as	an	
interferometer	creating	the	equivalent	of	
one	huge	diameter	antenna.	The	number	
of	 frequencies	 simultaneously	 available	
for	searching	was	continually	increased.	
Algorithms	were	 developed	 capable	 of	
separating	 intelligence	 generated	 radio	
signals	 similar	 to	 those	we	 create	 from	
galactic	 radio	noise.	This	 all	 helped	 the	
field	of	radio	astronomy	to	progressively	
advance.	Antenna	arrays	expanded	to	27	
at	the	Very	Large	Array	at	Socorro,	New	
Mexico	featured	in	Carl	Sagan’s	book	and	
movie	“Contact”	and	42	antennas	at	Hat	
Creek,	California	for	SETI.

The	radio	search	capability	continually	
improved	 but	 after	 fifty	 years	we	 have	
yet	to	receive	one	confirmed	signal.	The	
reasons	for	lack	of	success	are	understood	
but	 the	 compelling	 challenge	of	 detect-
ing	 extraterrestrial	 intelligence	 remains	
irresistible	as	it	should	be.	The	low	cost	
to	 support	 this	 activity	 is	well	 spent	 to	
continue	the	discovery	potential	of	radio	
astronomy.	The	 increased	 capabilities	
cross	over	helping	other	radio	astronomy	
applications	and	general	communications	
for	 eventual	 transfer	 to	 consumer	 level	
communications	equipment.

In	 addition	 to	 the	 radio	 astronomy	
searches	we	 spent	 the	 same	fifty	 years	
flying-by,	orbiting	and	landing	on	planets	
and	other	bodies	in	our	solar	system	us-
ing	 sophisticated	 instruments	 to	 search	
for	life-forms.	These	spacecraft	missions	
were	extremely	successful	and	provided	
a	wealth	of	planetary	scientific	enlighten-
ment	but	they	did	not	find	evidence	of	any	
level	of	life-forms,	past	or	present.	Nor	did	
the	842	pounds	of	Moon	rocks	that	Apollo	
astronauts	returned	or	comet	and	asteroid	
sample	returns.

Many	factors	influence	the	evolution	of	

life-forms.	It	took	two	and	a	half	billion	
years	on	Earth	to	evolve	from	single	cell	
to	multicellular	life	forms.	Signs	of	intelli-
gence	began	about	three	million	years	ago.	
This	two	and	a	half	billion	year	span	is	a	
significant	portion	of	an	average	star’s	life-
span	lowering	the	probability	throughout	
the	galaxy	of	intelligent	beings	evolving.	
Thus	the	higher	probability	of	finding	the	
larger	 number	 of	 lower	 level	 life-form	
varieties	 in	 the	 galaxy	 compared	 to	 in-
telligent	beings	makes	 looking	for	 them	
productive.	 Intelligent	 life	 development	
requires	 a	 time	 frame	 uninterrupted	 by	
catastrophic	events	such	as	from	a	comet	
or	asteroid	collision.	It	is	conjectured	that	
70	million	years	ago	the	Earth	was	hit	by	
an	asteroid	causing	the	extinction	of	the	
dinosaurs	with	only	a	few	small	mammals	
surviving.	Estimates	note	the	probability	
of	catastrophic	events	of	this	magnitude	is	
once	every	20	million	years.	This	implies	
we	may	have	been	lucky	with	evolution	
having	the	last	70	million	years	uninter-
rupted	 to	 advance	 to	 our	 present	 level.	
Other	planets	in	the	galaxy	may	not	have	
been	so	lucky	further	reducing	the	prob-
ability	of	intelligent	life.

Another	factor	in	evolution	after	intel-
ligence	 develops,	 is	 rapidly	 increasing	
technology	 and	 nations’	 expansionist	
goals.	With	 time,	 everything	 becomes	
more	disordered	and	intelligent	civiliza-
tions	become	more	chaotic.	This	is	related	
to	 a	 classic	 law	 of	 nature,	 the	 Second	
Law	of	Thermodynamics,	which	applies	
to	everyday	 life	and	states	 that	 the	 total	
amount	 of	 disorder	 or	 enthropy	 in	 any	
system	increases	with	time.	The	arrival	of	
industrialization	begets	climate	change	for	
example.	This	becomes	an	element	of	the	
law	to	shorten	the	life	span	of	intelligent	
civilizations	 as	 is	 currently	 underway	
on	our	own	planet	already	experiencing	
more	 frequent	 super	 storms.	 In	addition	
the	availability	of	technology	developed	
weapons	 of	mass	 destruction	 and	 cyber	
attacks	 can	 lead	 to	 increasingly	 chaotic	
wars.	These	are	example	causes	that	can	
reduce	 the	 number	 of	 planets	with	 in-
telligent	 beings.	All	 this	 points	 to	 the	
importance	 of	 searching	 for	 all	 levels	
of	 life-forms	 to	 increase	 our	 success	 of	
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discovering	 life	 and	 to	understand	what	
future	path	our	own	planet	may	take.

The Mars Discovery

Our	 interest	 in	 discovering	 advanced	
life-forms	initially	focused	on	Mars	con-
sidered	the	best	location	to	search	ended	
when	it	began	with	our	first	close	up	look	
from	the	Mariner	4	spacecraft	as	it	flew	
past	Mars	in	1965.	I	watched	the	first	Mars	
surface	photos	received	at	the	Jet	Propul-
sion	Laboratory	slowly	downloading,	line	
by	line.	After	a	few	non-descript	photos,	
a	small	strip	of	the	next	photo	came	into	
view	with	two	portions	of	arcs	slowly	ap-
pearing,	they	were	the	beginning	of	two	
crater	rims.	In	my	excitement	I	jumped	up	
and	said,	“Oh	no”.		I	had	been	working	on	
concepts	to	land	on	Mars	based	on	dense	
atmospheric	models	that	would	not	have	
allowed	smaller	asteroids	through	the	at-
mosphere	to	make	such	craters.		Any	ideas	
expecting	vibrant	life-forms	on	the	surface	
were	dashed.	This	discovery	from	the	first	
photos	 indicated	 that	 the	Martian	atmo-
sphere	was	significantly	thinner	than	we	
assumed,	a	major	change	in	understanding	
Mars	that	would	redirect	planning	for	all	
subsequent	exploratory	missions	there.

Mariner	4	also	measured	no	magnetic	
field	needed	to	reduce	cosmic	radiation	to	
protect	developing	life-forms	and	it	dis-
covered	surface	atmospheric	pressure	so	
low	that	water	could	not	exist.	From	that	
time	forward	we	downgraded	our	expecta-
tions	for	biological	activity	and	much	of	
the	excitement	for	long	term	exploration	
waned.	Mars	therefore	has	many	craters	on	
the	surface	not	canals	with	water	flowing	
as	we	were	led	to	believe	from	drawings	
by	 Giovanni	 Schiaparelli	 (1877)	 and	
Percival	Lowell	(1906),	astronomers	who	
looked	through	small	telescopes	with	low	
resolution	and	made	drawings	of	imagined	
canals.

When	we	 sent	 our	 first	 two	 surface	
landers	to	Mars	in	1976,	Viking	1	and	2,	
they	were	designed	to	search	for	bacteria-
like	organisms	not	advanced	multi-cellular	
organisms.	We	understood	 that	 suitable	
conditions	for	the	evolution	of	advanced	
organisms	ceased	billions	of	years	before.	

The	first	photos	from	Mariner	4	taught	us	a	
major	lesson	and	corrected	our	inaccurate	
understanding	of	Mars	that	lingered	from	
those	early	wishful	drawings	of	canals	that	
influenced	us	for	so	long.

Results	 from	Viking	 experiments	
sampling	 the	 surface	were	 inconclusive	
and	 unfortunately	 caused	 disputes	 that	
continue	 to	 this	 day	 about	 the	 theories	
used	to	analyze	the	biological	tests.	The	
next	 lander,	 Pathfinder	with	 the	 small	
rover	Sojourner	in	1997,	had	no	biology	
experiments	and	only	examined	rock	sur-
faces	and	soil	for	geology	purposes.	The	
findings	were	 rocks	with	 past	 volcanic	
activity	 similar	 to	 on	Earth.	 Sojourner	
traveled	within	a	short	twelve	meter	radius	
of	Pathfinder	for	three	months,	traveling	
a	total	of	only	100	meters,	an	extremely	
limited	search	area.

Spirit	 and	Opportunity	Mars	 rovers	
landed	in	2004	and	roamed	and	survived	
years	beyond	expectation.	Their	job	was	
to	visually	scour	the	Martian	surface	for	
signs	of	water	and	they	did	find	geological	
evidence	that	water	probably	existed	in	the	
distant	past.	Later,	orbiters	with	cameras	
also	 confirmed	 alluvial	 flows	 indicative	
of	water	running	down	mountain	slopes.	
Opportunity	set	a	one	day	driving	record	
of	141	meters	and	over	eight	years	trav-
eled	an	impressive	32	kilometers.	 	Next	
Phoenix	landed	in	2008	with	instruments	
to	 search	 for	 environments	 suitable	 for	
microbial	life	and	to	investigate	the	history	
of	water	on	Mars.	This	sixth	lander	found	
that	Mars	soil	contained	perchlorate.	Some	
scientists	argued	that	it	was	life-friendly	
and	others	argued	it	was	not	life-friendly.	
However	salinity	and	pH	readings	were	
agreed	 to	 be	 unfriendly.	The	 harder	we	
looked	 the	 less	we	 found	 that	 could	 be	
agreed	upon.	However,	it	has	been	agreed	
that	to	date,	Mars	surface	missions	have	
found	no	traces	of	past	or	present	organic	
molecules	of	life-as-we-understand-it.

By	the	time	the	$2.5	billion	Mars	Sci-
ence	Laboratory	with	the	Curiosity	rover	
that	landed	in	August	2012	was	designed,	
it	 offered	 another	 opportunity	 to	 look	
for	 organic	 compounds	 and	 straighten	
out	the	disputes	from	the	Viking	landers	
in	 1976	 regarding	 the	 biological	 tests.		

Quoting	NASA’s	question	 for	Curiosity	
to	 answer…“Has	 the	 surface	 ever	 had	
or	 still	 have	 environmental	 conditions	
favorable	to	microbial	life,	both	for	hab-
itability	and	 its	preservation”?	 	 In	other	
words,	conditions	and	not	life	were	to	be	
looked	for.	This	is	a	major	capitulation	for	
discovery	expectations	from	our	seventh	
Mars	 lander.	 Curiosity	 can	 travel	 200	
meters	average	per	sol	(sol	 is	a	Martian	
day	equal	to	our	24	hours	and	32	minutes)	
with	 available	 total	 travel	 distance	over	
the	two	year	scheduled	mission	of	20	ki-
lometers.	Its	“Sample	Analysis	at	Mars”	
(SAM)	 instrument	 is	 designed	 to	 detect	
organic	molecules	and	break	them	apart	
and	 send	details	back	 to	Earth.	As	with	
the	Viking	 information,	Curiosity’s	data	
also	will	not	provide	definitive	evidence	
that	life	existed.	Such	molecules	also	can	
originate	from	non-living	sources	and	the	
equipment	on	Curiosity	does	not	contain	
the	technology	to	make	that	determination.	
The	results	however	should	settle	previ-
ous	disputes	from	the	Viking	mission	and	
confirm	that	Mars	has	been	a	dead	planet	
for	billions	of	years	and	no	life-forms	are	
present.

The Next Revelation will be found by 
investigating Exoplanet Atmospheres 

We	can	 accomplish	 the	 next	 science	
revelation	 by	 exploring	 elsewhere	 than	
in	 our	 solar	 system	which	 has	 proven	
more	than	difficult	 to	find	life	 in	except	
on	Earth.	A	 realistic	 assumption	 based	
on	astrobiology	research	is	that	it	would	
be	easier	to	detect	flagrant	life	on	distant	
exoplanets	than	subtle	life	in	our	own	solar	
system.	Let’s	follow	this	assumption	and	
move	toward	a	bold	discovery.	Currently	
after	fifty	years	of	 radio	 astronomy	and	
spacecraft	searches	we	have	absolutely	no	
data	confirming	life	at	any	level	anywhere	
beyond	our	own	planet.	Not	one	data	point	
has	been	confirmed.

A	spaceborne	telescope	is	proposed	on	
an	Exoplanet	Explorer	Spacecraft	to	detect	
all	levels	of	life-forms	on	exoplanets	when	
combined	with	the	“Lally	Extraterrestrial	
Life-forms	Probability	Index”.	The	space-
craft	will	gather	the	data	and	the	index	will	
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analyze	it	to	determine	the	probability	of	
the	presence	of	life-forms	and	their	level	
of	evolution.	The	data	will	be	made	avail-
able	from	an	infrared	spectrometer	in	the	
telescope	precisely	pointed	at	exoplanets.	
The	spectrometer	splits	the	radiation	the	
telescope	 detects	 from	 exoplanet	 atmo-
spheres	into	its	characteristic	spectral	lines	
of	different	compounds	and	elements.	The	
atmosphere’s	 chemical	 composition	 is	
determined	and	biosignatures	searched	for.

This	moderate	cost,	low	risk	technol-
ogy	spacecraft	will	be	placed	at	the	L2	La-
grange	point	by	an	Atlas	V-Centaur	launch	
vehicle.	This	is	the	same	location	as	the	
proposed	 James	Webb	Space	Telescope	
that	due	to	its	complexity	and	management	
problems	is	7	to	10	years	behind	schedule	
and	many-fold	over	original	budget	and	

approaching	$8	billion.	The	James	Webb	
Space	Telescope,	 the	 proposed	 replace-
ment	of	 the	Hubble	Space	Telescope,	 is	
primarily	designed	to	look	closer	into	the	
origin	of	the	Big	Bang	than	we	presently	
are	able	to	and	better	search	for	the	first	
stars	and	galaxies.	This	 is	a	worthwhile	
scientific	goal	however	the	low	risk	Exo-
planet	Explorer	Spacecraft	will	enable	a	
transformative	discovery,	a	new	science	
revelation	–	life	elsewhere	than	on	Earth,	
not	simply	an	improved	look	toward	the	
Big	Bang.

Atmospheric	 spectra	 of	 exoplanets	
orbiting	Sun-like	stars	will	be	gathered	by	
the	spacecraft	and	compared	to	a	knowl-
edge-base	of	atmospheric	parameters	re-
lated	to	planet	evolution	of	life-forms	and	
vegetation.	 Pre-selection	 of	 exoplanets	

based	on	parameters	 defined	by	 life-as-
we-understand-it	and	their	size	and	being	
in	a	habitable	zone	of	the	host	star	will	be	
part	of	the	process.	Parameters	including	
the	star’s	characteristics	also	will	be	con-
sidered.	A	life-forms	detection	probability	
strategy	is	available	using	a	broad	param-
eter	base	including	atmospheric	chemical	
constituents,	pressure	and	cloud	cover	as	
observed	by	the	spectrometer.	Abiotic	bio-
logical	components,	non-living	chemical	
and	physical	 considerations	 that	 impact	
planet	evolution,	also	will	be	included	in	
the	evaluation.

Exoplanet	 atmospheric	 spectra	 com-
pared	 to	 biomarker	 templates	 of	 atmo-
spheric	models	will	 be	 processed	with	
the	Extraterrestrial	Life-forms	Probability	
Index.	The	 comparison	will	 be	 used	 to	

Example of an Exoplanet’s spectra with a high probability of the presence of advanced life-forms on the planet’s surface (Source: R. Mark Elowitz, Research 
Paper, Imaging Spectroscopy, 2011, Space Studies Program, University of North Dakota)
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determine	 probability	 and	 development	
levels	of	life-forms	and	the	evolutionary	
status	of	exoplanets.	A	library	of	spectro-
scopic	templates	corresponding	to	Earth’s	
six	evolutionary	epochs	are	available	as	
a	 base	 for	 life-as-we-understand-it	 in-
cluding	intelligent	life-created	industrial	
pollutants.	By	understanding	Earth’s	past	
we	 are	 able	 to	 learn	 about	 the	 state	 of	
exoplanets	and	the	level	to	which	life	has	
developed	on	them.

Life-forms	are	defined	as	varying	from	
intelligent	beings	down	to	simple	micro-
organisms.	As	Earth	evolved,	life	moved	
up	 the	 ladder	 of	 increasingly	 complex	
life-forms	 to	where	we	 are	 today.	We	
need	not	be	egotistical	and	should	allow	
that	there	are	other	planets	in	our	galaxy	
able	to	evolve	the	same	as	Earth	and	that	
we	are	now	able	to	pick	up	this	discovery	
challenge.	Using	 spectroscopy	 from	 a	
spacecraft	we	 can	 capture	 atmospheric	
biosignatures	of	exoplanets	and	detect	the	
potential	presence	of	life-forms.

Optical	 spectroscopy	will	 produce	
immediate	results	compared	to	receiving	
no	 data	 the	 past	 fifty	 years	 from	 radio	
astronomy	and	spacecraft	searches.	This	
includes	 receiving	 information	 from	 in-
telligent	down	to	rudimentary	life-forms.	
No	waiting	 for	 data	 because	 light	 from	
exoplanets	is	always	available	for	process-
ing	upon	demand	by	the	spacecraft.	The	
spectroscopy	 approach	 has	 been	 tested	
and	proven	using	Earth	and	Mars	spectra	
obtained	 from	a	 distance	by	 spacecraft.	
Employing	the	Extraterrestrial	Life-forms	
Probability	 Index	 it	 is	 clear	 that	 Earth	
spectra	when	viewed	from	space	confirm	
a	 positive	 probability	 of	 life	 and	when	
Mars	spectra	are	viewed,	Mars	does	not.		
Many	 important	 discoveries	 result	 from	
radio	 astronomy	 searches	 and	planetary	
surface	 investigating	 spacecraft	 but	 the	
presence	of	life	will	not	be	included.	And	
we	will	 not	 answer	 the	 larger	 question,	
“Are	we	alone”?

The	Big	Bang	occurred	13.75	billion	
years	ago	and	the	Earth	formed	4.5	billions	
years	ago.	For	the	past	3.5	billion	years	life	
on	Earth	has	been	evolving	and	a	spectro-
graph	of	 its	 atmosphere	 throughout	 that	
time	would	have	revealed	that.	It	has	been	

only	the	past	110	years	that	we	produced	
electromagnet	signals	initially	from	radio	
then	television	and	other	communications	
equipment.	The	transmitted	power	of	such	
signals	only	over	the	past	70	years	could	
announce	us	 to	 outside	onlookers	 as	 an	
intelligent	 civilization	which	 is	how	we	
define	intelligence	for	SETI	radio	searches	
of	deep	space.	Our	“intelligent”	signals,	
however,	 only	 have	 travelled	 70	 light-
years	distance	and	have	reached	a	minis-
cule	number	of	stars’	planets	that	in	total	
occupy	a	distance	of	100,000	light-years	
across	 the	Milky	Way	galaxy.	Reaching	
only	70	of	100,000	light-years	distance,	
we	have	not	made	much	of	a	statement	of	
our	presence	throughout	 the	Milky	Way	
in	 the	 radio	spectrum.	While	during	 the	
past	3.5	billion	years,	the	planet	Earth	has	
been	radiating	optical	spectra	announcing	
our	organic	evolution.	Many	exoplanets	
have	been	doing	the	same.	Now	we	can	
look	at	them	for	discovery	purposes	and	
move	up	a	notch	on	our	own	intellectual	
evolutionary	 ladder	 as	we	did	when	we	
accepted	that	Earth	was	not	flat.

Approximately	 95%	of	 life	 on	Earth	
is	built	 from	only	 six	elements:	 carbon,	
hydrogen,	nitrogen,	oxygen,	phosphorous	
and	 sulfur.	 In	 addition,	 liquid	water	 is	
needed	as	a	solvent	for	biological	reactions	
to	take	place	for	life-as-we-understand-it.	
As	life	evolves	on	the	surface	of	a	planet	
gases	 and	 their	 concentration	 change	 in	
its	 atmosphere	 and	when	 viewed	with	
spectroscopy,	 the	presence	of	 life-forms	
and	vegetation	and	their	changes	over	time	
can	be	observed.

The	chemical	composition	of	the	gal-
axy	is	understood	to	be	relatively	uniform.	
The	expected	availability	throughout	the	
galaxy	of	 the	 six	 life-building	 elements	
would	suggest	that	the	basis	of	life-as-we-
understand-it	is	widespread.	Life-as-we-
do-not-understand-it,	based	on	combina-
tions	of	other	elements	and	other	solvents	
such	as	ammonia	that	we	are	not	familiar	
with	are	possible	as	well.

While	 searching	 for	 life-as-we-un-
derstand-it,	 based	 on	 our	Earth-centric	
thinking,	we	will	store	in	a	separate	data	
base	atmosphere	spectra	information	that	
does	not	fit	our	current	understanding	for	

later	 research	when	we	 become	 better	
informed.	Discovering	life-as-we-do-not-
understand-it	 is	a	revelation	beyond	our	
current	knowledge	base	but	as	we	advance	
intellectually	we	will	be	up	to	this	even-
tually.	Current	 studies	 suggest	 so	called	
extremophile	life-forms	are	able	to	thrive	
on	planets	located	outside	our	definition	of	
“habitable”	zones	in	extreme	temperature	
ranges	and	with	surroundings	considered	
toxic	 by	 our	 present	 thinking.	 Process-
ing	 optical	 spectroscopy	 of	 exoplanet	
atmospheres	while	allowing	us	finally	to	
discover	 life-forms	other	 than	 on	Earth	
will	begin	progress	toward	another	goal,	
that	of	determining	parameters	that	define	
life-as-we-do-not-understand-it.

Exoplanet Explorer Spacecraft

The	 infrared	portion	of	 an	 exoplanet	
spectrum	 offers	 the	 optimum	 star-to-
exoplanet	flux	ratio	versus	other	portions	
of	 the	 spectrum.	A	 telescope	 in	 space	
operating	 in	 the	region	of	0.5	 to	25	mi-
crons	 including	 the	 optimum	 region	 is	
proposed	 to	measure	 absorption	 lines	
from	atmospheres	of	exoplanets	in	orbits	
aligned	with	our	line	of	sight	once	per	or-
bit,	called	a	transit.	Their	host	star’s	light	
passes	through	the	exoplanet’s	atmosphere	
on	 the	way	 to	 the	 orbiting	 Exoplanet	
Explorer	Spacecraft’s	 telescope	 and	 the	
molecules	in	the	atmosphere	absorb	some	
of	the	starlight.	The	result	is	a	pattern	or	
spectrum	 that	 permits	 identifying	 atmo-
spheric	chemicals	 that	are	related	to	 the	
surface	biology	of	the	exoplanet.	Spectra	
lines	vary	accordingly	to	what	the	light	has	
interacted	with.	As	light	from	the	host	star	
passes	through	the	exoplanet’s	atmosphere	
a	 spectrum	will	 be	 recorded.	A	 second	
spectrum	is	recorded	after	the	exoplanet	
moves	past	the	star	when	only	the	star’s	
light	is	available	which	will	be	compared	
to	the	first	spectrum.	The	difference	of	the	
two	spectra	becomes	the	chemical	com-
positional	baseline	for	the	Extraterrestrial	
Life-forms	Probability	Index	to	interpret	
for	that	exoplanet.

Only	a	small	percentage	of	exoplanets	
are	in	orbits	about	their	star	oriented	in	a	
plane	resulting	in	a	transit	from	the	view	
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point	 of	 the	 spacecraft.	We	 can	 expand	
this	 small	 number	 by	 employing	 polar-
imetry	which	investigates	light	scattered	
off	 atmospheres	 of	 exoplanets	 that	 are	
in	 non-transiting	orbits.	 Polarimetry	 of-
fers	information	which	is	encoded	in	the	
polarization	of	 scattered	 light	not	 avail-
able	 using	 spectroscopy.	The	 changing	
polarization	of	light	from	the	host	star	as	
it	is	scattered	off	exoplanet	atmospheres	
will	 yield	 chemical	 composition	 of	 ad-
ditional	 exoplanets.	 Investigating	 both	
spectroscopy	and	polarimetry	further	in-
creases	the	number	of	exoplanets	we	can	
investigate	thus	increasing	the	potential	of	
discovering	life-forms	from	one	spacecraft	
mission.

To	operate	in	the	infrared	a	cooled	focal	
plane	 in	 the	 telescope	 requires	a	 supply	
of	 cryogenic	 hydrogen	which	when	 as-

sisted	by	a	mechanical	cryocooler	further	
extends	operating	lifetime.	To	maximize	
operating	life	of	the	mission	the	spacecraft	
is	best	located	where	the	heat	load	from	
the	Sun,	Earth	and	Moon	are	minimized.	
The	L2	Lagrange	point	 offering	 special	
orbital	 characteristics	 for	 the	 spacecraft	
is	such	a	location.	It	is	located	at	the	end	
of	 a	 line	 beginning	 at	 the	Sun,	 passing	
through	the	Earth	and	ending	1.5	million	
kilometers	further	away	from	Earth.	The	
L2	point	is	at	a	unique	location	where	up	
to	85%	of	the	Sun’s	disc	can	be	shielded	
from	 the	 spacecraft	 because	 the	Earth’s	
disc	 is	 superimposed	over	 the	Sun	 thus	
blocking	a	majority	of	its	heat	radiation.	
At	 this	unique	 location	with	 the	help	of	
orbit	 station-keeping	 the	 spacecraft	will	
orbit	 the	 Sun	 in	 synchronism	with	 the	
Earth	continually	acting	as	a	heat	shield	

thus	extending	its	cryogenic	coolant	and	
mission	lifetime.

To	reduce	the	heat	load	from	the	por-
tion	of	the	Sun	not	shielded	by	the	Earth’s	
disc,	a	large	area,	multi-layer,	light-weight	
shield	of	gold	deposited	on	super-insulat-
ing	material	will	be	unfurled	at	the	base	of	
the	spacecraft	to	always	face	the	Sun.	This	
also	will	shield	heat	radiation	from	Earth	
and	the	Moon	at	the	L2	location	from	the	
wide	angle	that	the	heat	shield	protects.

Since	heat	load	reduction	on	the	space-
craft	is	the	defining	design	parameter	for	a	
long	mission,	spacecraft	electrical	power	
will	not	be	able	to	use	solar	energy	from	
solar	 cells	 because	 the	 Sun	 is	 partially	
blocked.	Electric	power	will	be	provided	
by	space	mission	proven	long-life	Radio-
isotope	Thermoelectric	Generators	(RTG).	
They	contain	Plutonium	238	isotope	for	a	

Exoplanet Explorer Spacecraft at the L2 Lagrange point. The spaceborne telescope gathers exoplanet atmospheric spectra employing an infrared spectrometer. 
(Source: Illustrator Douglas Cali)
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Eugene F. Lally designed conceptual 
spacecraft exploratory missions before 
Sputnik which started the space race 
with the U.S.S.R. After Sputnik in 1957 

heat	source	which	thermocouples	generate	
electricity	from.	RTGs	have	been	a	reliable	
long	life	power	source	since	the	earliest	of	
unmanned	planetary	missions.	The	Voy-
ager	1	launched	in	1977	is	now	leaving	the	
boundary	conditions	of	our	solar	system	
and	entering	interstellar	space	18	billion	
kilometers	(11	billion	miles)	from	Earth	
and	is	still	receiving	power	from	the	RTG	
and	good	for	another	ten	years	at	least.

Communications	will	be	provided	by	
the	 Jet	 Propulsion	 Laboratory’s	Deep	
Space	Network	that	is	used	for	all	space-
craft	missions.	The	up	link	will	use	their	
large	antennas	and	transmitters	on	Earth	
while	 the	 downlink	will	 use	 high	 gain	
spacecraft	 antennas	 and	 transmitters.	
Spacecraft	navigation,	attitude	control	and	
station-keeping	will	be	accomplished	by	
an	onboard	optical	 system	originated	 in	
1961	by	this	author.	The	concept	evolved	
into	AutoNav	at	the	Jet	Propulsion	Labo-
ratory	 and	 is	 available	 for	 unmanned	
planetary	 spacecraft.	Optical	 images	 of	
asteroids	 and	 star	 backgrounds	will	 be	
processed	onboard	to	compute	spacecraft	
location,	attitude	and	orbit	station-keeping	
for	required	propulsion	corrections.	Elec-
tric	ion	thrusters	will	control	attitude	and	
station-keep	the	spacecraft	at	the	L2	point	

he published initial design concepts for 
NASA spacecraft missions to explore 
the Moon, planets, planetary moons, 
comets, and asteroids at the Jet Propul-
sion Laboratory. The concepts became 
flight programs 10, 20 to 30 years later. 
He proposed manned Mars missions 
in the early 1960s using nuclear pro-
pulsion and artificial gravity. This is 
his only mission not yet realized along 
with the latest, the Exoplanet Explorer 
Spacecraft. The manned Mars mission 
concept included the first use of a cam-
era in the digital domain for onboard 
spacecraft navigation and guidance. 
The camera design eventually was ap-
plied to unmanned spacecraft missions 
for navigation as originally conceived. 
It was also applied to ground and 
spacecraft telescope focal planes and it 
led to the development of the consumer 
digital photography age. He continues 
his spacecraft designs for discovering 
the first evidence of extraterrestrial life 
by exploring for life-forms on exoplan-
ets using spectroscopic investigations 
of their atmospheres with the results 
evaluated by his “Extraterrestrial Life-
forms Probability Index.”

to	optimize	using	the	Earth’s	disc	to	cover	
the	Sun	and	reduce	spacecraft	heat	load.

The	 low	 risk	 technology	available	 to	
accomplish	 the	 next	 science	 revelation	
presents	 an	 opportunity	 for	America	 to	
reaffirm	leadership	in	space	science	and	
exploration.	Taking	 the	 step	 proposed	
here	also	will	elevate	our	mental	evolution	
up	to	a	new	curve.	Once	upon	a	time	we	
thought	the	Earth	was	flat,	but	we	learned	
it	is	not	flat	and	that	the	Sun	does	not	orbit	
around	us	and	yes;	now	we	can	prove	that	
other	life-forms	are	located	in	our	galaxy.	
We	need	this	first	data	point	 to	start	 the	
new	curve.	Any	 level	of	 life	discovered	
anywhere	out	there	would	represent	that	
missing	 data	 point.	With	 that	 point	we	
finally	can	say	there	is	life	evolving	some-
where	else	and	that	“We	are	not	alone”.		
Let’s	 bite	 the	 bullet	 and	make	 the	 next	
leap	for	mankind.	Next	time	you	look	at	
the	Moon	give	a	wink	to	Neil	Armstrong’s	
legacy	as	his	family	suggests.

51st Robert H. Goddard Memorial Symposium
“Success Through Interdependence”

Greenbelt Marriott, Greenbelt, Maryland
March 19-21, 2013

Online registration ends March 12
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2012 Fellows
•	 Salvatore	Alfano,	Senior	Research	Astrodynamicist,	AGI
•	 Michael	Ciancone,	S&MA	Lead	for	the	MPCV	Service	Module	Project	with	the	European	Space	Agency,	NASA	JSC
•	 Kim	Luu,	Senior	Aerospace	Engineer,	Air	Force	Research	Laboratory
•	 Daniele	Mortari,	Professor	of	Aerospace	Engineering,	Texas	A&M	University

Space Flight Award 
•	 Michael	T.	Suffredini,	International	Space	Station	Program	Manager,	NASA	JSC
																								
Flight Achievement Award 
•	 Expedition	32	Crew	(Gennady	Padalka,	Joe	Acaba,	Sergei	Revin,	Sunita	Williams,	Yuri	Malenchenko	and	Aki-

hiko	Hoshide)
											

Industrial Leadership Award 
•	 George	Whitesides,	President	and	CEO,	Virgin	Galactic

Lloyd V. Berkner Award 
•	 James	C.	Tilton,	Computer	Engineer,	NASA	GSFC											

Dirk Brouwer Award
•	 Daniel	Scheeres,	Professor	of	Engineering	Sciences,	University	of	Colorado	at	Boulder

William Randolph Lovelace II Award            
•	 Thomas	P.	Flatley	(Principal	Investigator)	and	the	Space	Cube	Team,	NASA	GSFC

Melbourne W. Boynton Award 
•	 Jeffrey	R.	Davis,	Human	Health	&	Performance	Director,	NASA	JSC

Victor A. Prather Award 
•	 Jan	Stepanek,	Director	of	Aerospace	Medicine,	Mayo	Clinic

John F. Kennedy Astronautics Award 
•	 Kay	Bailey	Hutchison,	Former	U.S.	Senator,	Texas

Military Astronautics Award  
•	 Maj	Gen	Tod	D.	Wolters,	USAF	

Carl Sagan Memorial Award  
•	 Eileen	K.	Stansbery,	Director,	Director,	Astromaterials	Research	and	Exploration	Science	(ARES)	Directorate,	

NASA	JSC

Advancement of International Cooperation Award  
•	 Richard	J.H.	Barnes,	NASA	(ret)

Eugene M. Emme Astronautical Literature Awards  
•	 Nicholas	de	Monchaux
•	 Pamela	Dell
•	 Eve	Hartman	&	Wendy	Meshbesher

Congratulations to AAS Award Recipients and Fellows

AAS ANNUAL AWARDS
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PREVIEW OF A NEW BOOK 

Coming Home: Reentry and Recovery
from Space 

Roger	 D.	 Launius	 and	 Dennis	 R.	
Jenkins	have	just	published	a	new	book,	
Coming Home: Reentry and Recovery 
from Space, issued	 as	NASA	Special	
Publication-2011-593.	It’s	available	now,	
free	 as	 a	 downloadable	 PDF,	 at	 http://
www.nasa.gov/pdf/691942main_com-
ing_home-ebook.pdf.	 The	NASA	 an-
nouncement	 of	 the	 book’s	 release	 is	
available	at	http://www.nasa.gov/connect/
ebooks/coming_home_detail.html.
One	 of	 the	most	 difficult	 tasks	with	

which	 aerospace	 engineers	 have	 con-
tended	is	how	to	transit	the	atmosphere	
during	return	to	Earth.	Coming	home	after	
a	flight	into	space	has	involved	over	the	
years	 critical	 contributions	 from	 engi-
neers	working	in	aerodynamics,	thermal	
protection,	guidance	and	control,	stability,	
propulsion,	and	landing	systems.	Without	
this	 base	 of	 fundamental	 and	 applied	
research,	the	capability	to	fly	into	space	
would	not	exist.	NASA	researchers	over	
the	 years	 have	been	 central	 to	 the	 suc-
cessful	methodologies	employed	to	bring	
spacecraft	home	successfully.
Accordingly,	 this	 study	 represents	

a	 means	 of	 highlighting	 the	 myriad	
technological	 developments	 that	made	
possible	the	safe	reentry	and	return	from	
space	 and	 landing	on	Earth.	This	 story	
extends	back	at	least	to	the	work	of	Walter	
Hohmann	and	Eugen	Sänger	in	Germany	
in	 the	 1920s	 and	 involved	 numerous	
aerospace	engineers	at	the	NACA/NASA	
Langley,	Lewis,	and	Ames	laboratories.	
For	example,	researchers	such	as	H.	Ju-
lian	Allen	and	Alfred	J.	Eggers	at	Ames	
pioneered	blunt	body	reentry	techniques	
and	ablative	thermal	protection	systems	
in	the	1950s,	while	Francis	M.	Rogallo	
at	Langley	 developed	 creative	 parasail	

concepts	that	informed	the	development	
of	 the	 recovery	 systems	 of	 numerous	
reentry	vehicles.
This	 volume	 tells	 in	 a	 compelling,	

sophisticated,	 and	 technically	 sound	
manner	the	story	of	reentry	and	recovery	
from	 space	 in	 the	United	States	 for	 an	
audience	 that	 understands	 little	 about	
the	 evolution	of	flight	 technology.	Bits	
and	pieces	of	this	history	exist	in	various	
disparate	publications,	but	the	critical	role	
played	by	the	researchers	in	developing	
the	concepts	that	made	possible	a	return	
to	Earth	 have	been	 largely	 overlooked.	
Moreover,	 the	challenges,	mystery,	 and	
outcomes	 wrestled	 with	 by	 those	 in	
programs	that	required	safe	reentry	and	
return	to	Earth	offer	object	lessons	in	how	
earlier	 generations	 of	 engineers	 sought	
optimal	solutions	and	made	trade-offs.
With	 the	 effort	 to	 retire	 the	 Space	

Shuttle	and	replace	it	with	a	new	vehicle	
that	 is	 presently	 underway,	 along	with	
NASA’s	 probable	 return	 to	 a	 capsule	
concept	for	spaceflight,	this	work	offers	
a	unique	perspective	on	the	history	of	this	
important	technology	and	its	place	in	the	
larger	story	of	spaceflight.	It	serves	as	a	
means	of	exploring	what	has	gone	before	
and	the	lessons	that	may	be	learned	from	
those	earlier	efforts.
The	 technologies	 for	 the	 reentry	and	

recovery	from	space	might	change	over	
time,	but	the	challenge	remains	one	of	the	
most	important	and	vexing	in	the	rigorous	
efforts	to	bring	spacecraft	and	their	crews	
and	cargo	home	successfully.

Dr. Roger D. Launius is the senior cu-
rator in the Space History Division of 
the Smithsonian Institution's National 
Air and Space Museum in Washing-
ton, D.C.

Dennis R. Jenkins is an engineer  and 
consultant working at the Kennedy 
Space Center.

Source: NASA
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2011 AAS EMME AWARD BOOKS

Spacesuit: Fashioning Apollo
Reviewed by Asif Siddiqi

2011 AAS Eugene M. Emme Astronautical Literature Award: Winner

Spacesuit: Fashioning Apollo by Nicholas 
de Monchaux. Cambridge, Massachu-
setts: The MIT Press, 2011.

The	spacesuit	occupies	a	peculiar	place	
in	the	iconography	of	space	exploration.	
On	one	hand,	it	is	a	fragile	shield	against	
the	dangerous	elements	of	the	cosmos.	On	
the	other,	it	is	also	the	most	intimate	ex-
pression	of	the	human	body’s	exploration	
of	space.	Armor	and	underwear,	masculine	
and	 feminine,	 function	and	 form.	These	
dichotomies	 are	 unpacked	 by	Nicholas	
de	Monchaux,	a	professor	of	architecture	
at	the	University	of	California-Berkeley.

The	 book	 centers	 upon	 the	Apollo	
spacesuit,	 which	 12	 astronauts	 wore	
during	the	first	expeditions	to	the	Moon	
between	1969	 and	1972.	De	Monchaux	
asks:	why	did	NASA	choose	a	design	of-
fered	by	Playtex,	the	maker	of	women’s	
bras	and	girdles,	instead	of	the	more	rigid	
suit	designs	favored	by	defense	industrial	
contractors?	The	answers	are	“uncovered”	
through	 21	 short	 chapters	 serving	 as	
textual	analogs	to	the	21	layers	forming	
the	Playtex	astronaut	suit.	De	Monchaux	
argues	that	military-industrial	contractors	
persistently	 tried	 to	 design	 a	 spacesuit	
based	on	cybernetic	principles	of	control	
–	the	notion	that	an	astronaut	in	a	suit	was	
an	element	of	a	larger	system	of	control.	
Ultimately,	these	plans	to	“engineer	man	
in	space”	proved	untenable.	The	Playtex	
A7L,	flexible	and	custom	made	for	each	
astronaut,	won.

De	Monchaux	 situates	 the	A7L’s	 de-
velopment	 at	 the	 intersection	of	 several	
different	 historical	 “threads.”	Because	
this	 is	not	a	strictly	chronological	story,	
insights	arrive	unexpectedly.	For	example,	
we	go	from	ballooning	in	late	18th	century	
France	 (when	Europeans	 gained	 aware-
ness	 of	 the	 hostile	 nature	 of	 traveling	
above	the	clouds)	to	the	“New	Look”	of	

Christian	Dior	post-World	War	II,	when	
the	fashion	cycle	became	entrenched	into	
popular	culture.	De	Monchaux	moves	im-
mediately	to	Eisenhower’s	“New	Look”	in	
defense	planning	during	the	1950s.	These	
strands	converge	into	the	moment	when	
Hamilton	Standard/United	Aircraft,	 the	
favored	 defense	 industry	 conglomerate,	
ceded	its	position	as	the	Apollo	spacesuit	
designer	 to	 ILC	 (the	Playtex	 consumer	
brand’s	corporate	identity).

De	Monchaux’s	reconstruction	of	this	
decision	opens	intriguing	considerations	
about	 the	 gendered	 construction	 of	 the	
most	 “masculine”	 icon	 of	Apollo,	 the	
spacesuited	 astronaut.	 In	 comparing	 the	
(feminine)	 girdle	 and	 the	 (masculine)	
pressure	suit,	De	Monchaux	notes:	“Each	
piece	 of	 clothing—girdle	 and	 pressure	
garment—prepared	 its	 occupant	 for	 an	
extreme	 space,	 an	 extreme	midcentury	
atmosphere.	Each	used	 the	material	pli-
ability	of	rubber	to	both	adapt	to	the	mov-
ing	complex	reality	of	the	body	and	allow	
the	body	to	adapt	to	its	environment.	And	
in	each	case,	 the	wearer	of	 the	garment	
battled	 against	 it:	 1950s	 stewardesses	
flying	in	the	tropics	reported	their	shoes	
filling	with	sweat	from	the	rubber	around	
their	 hips,	 and	 lunar	 astronauts	 devel-
oped	blackened	fingernails	from	working	
against	 the	 inflated	pressure	of	 the	 suit.	
[But]	 to	each	icon,	not	wearing	the	gar-
ment	would	have	appeared	impossible.”

De	Monchaux	draws	out	the	implica-
tions	 of	 the	 decision	 to	 favor	 ILC.	He	
argues	 that	certain	 ideologies	of	control	
had	resonances	beyond	the	world	of	space-
flight.	He	writes	that:	“[s]ystems	engineers	
and	policymakers	of	the	late	1960s	sought	
to	literally	apply	the	lessons	of	Apollo	to	
the	pressing	problems	of	cities.”

These	linkages	between	space	and	city	
echo	 a	 general	 fascination	 in	 the	 1960s	
with	the	use	of	cybernetics	and	systems	

theory	to	solve	social	and	urban	problems,	
as	exemplified	by	many	studies	sponsored	
by	defense	industry-identified	think-tanks	
like	RAND.

Spacesuit	 also	 has	 a	 unique	 visual	
impact.	Striking	images	are	produced	on	
high	quality	paper,	 representing	a	meta-
commentary	 on	 the	 aesthetics	 of	 space	
travel.	The	tactile	sensation	of	the	cover,	
lush	illustrations,	and	stylized	juxtaposi-
tion	 of	 text	 and	 image,	 communicate	 a	
sense	of	 the	 importance	of	aesthetics	 to	
the	Cold	War	space	race.	De	Monchaux’s	
work	suggests	that	design	and	aesthetics	
were	equally	important.

Asif Siddiqi is an associate professor of 
history at Fordham University. Special-
izing in the history of science and tech-
nology and modern Russian history, Dr. 
Siddiqi has published on topics such as 
the history of astronautics, the Soviet 
space program, and Soviet science and 
technology. His most recent book is The 
Red Rockets’ Glare: Spaceflight and the 
Soviet Imagination, 1857-1957.
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2011 AAS Eugene M. Emme Astronautical Literature (Youth) Award: Winners

Man on the Moon: How a Photograph Made 
Anything Seem Possible

The Scientists Behind Space

The	Emme	Award	for	Astronautical	Literature	(Youth),	or	Emme	Junior	as	it	is	affectionately	called,	is	
a	new	AAS	award	to	recognize	publications	aimed	at	K-12	students	who	seek	to	inspire	and	educate	
today’s	students	(and	tomorrow’s	leaders).	Entries	were	judged	on	originality	(format,	style,	and	subject),	
ability	to	inspire,	educational	content,	technical	accuracy,	and	effectiveness	in	reaching	the	intended	
audience.	We	are	pleased	to	recognize	the	following	recipients	of	the	Emme	Junior	Awards.

Emme Junior (Young Adult)

Emme Junior (Children)

Man on the Moon: How a Photograph 
Made Anything Seem Possible,	Pamela	
Dell,	Capstone	Press

Man on the Moon	 is	 an	 innovative	
book	 that	 captures	 inspiration	 and	
amazement	felt	as	a	result	of	the	Moon	
landing.	Starting	with	what	 is	 perhaps	
the	most	famous	photograph	of	a	human	
completely	and	obviously	outside	of	his	
native	environment,	Man on the Moon	

Reviewed by the Emme Junior Award Panel

describes	 the	 technical	 and	 historic	
background	that	enabled	the	historic	shot	
of	Buzz	Aldrin	 taken	on	 the	Moon	by	
Neil	Armstrong.	The	book	additionally	
contains	 a	 timeline	 of	 historic	 events	
in	 space,	 leading	 up	 to	 the	 landing,	
and	continuing	forward	to	recent	times	
that	 includes	 newspaper	 clippings	 and	
historic	 photos.	 Commentary	 on	 the	
iconic	status	of	the	photo	40	years	after	
it	was	taken	is	also	provided.

The Scientists Behind Space,	 Eve	
Hartman	 and	Wendy	 Meshbesher,	
Capstone	Press

The Scientists Behind Space	presents	
an	 inspirational	 description	 of	 science	
as	a	career	by	offering	a	notebook-like	
portrait	of	both	 famous	and	every	day	
people	who	have	worked	in	space	from	

Reviewed by the Emme Junior Award Panel

historical	and	modern	times.	In	addition	
to	 biographical	 information,	 technical	
information	associated	with	each	person	
is	described	in	understandable,	separated	
descriptions.	 The	 book	 additionally	
includes	 a	 detailed	 timeline	 that	
shows	 how	 each	 scientist’s	 notable	
achievements	influenced	later	scientists	
with	their	own	discoveries.
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Thank you for your continued support!

Welcome New Corporate Members

AAS Corporate Members
Aerojet
The Aerospace Corporation
Air Force Institute of  Technology
a.i. solutions, Inc.
Analytical Graphics, Inc.
Applied Defense Solutions, Inc.
Arianespace
Auburn University
Ball Aerospace & Technologies Corp.
The Boeing Company
CASIS
dataCon, Inc.
Dittmar Associates, Inc.
Dynetics
Edge Space Systems, Inc.
Embry-Riddle Aeronautical University
Euroconsult USA, Inc.
Honeywell Technology Solutions, Inc.
International Space University
Jet Propulsion Laboratory
JHU / Applied Physics Laboratory
KinetX, Inc.
Leverage Dynamics LLC
Lockheed Martin Corporation
Marquette University

Noblis
Northrop Grumman
Orbital Sciences Corporation
The Pennsylvania State University
Phillips & Company
Qwaltec
RWI International Consulting Services
Science Applications International Corporation
SGT, Inc.
Space and Technology Policy Group, LLC
Space Dynamics Lab / Utah State University
SpaceX
The Tauri Group
Technica, Inc.
Texas A&M University
United Launch Alliance
Univelt, Inc.
Universities Space Research Association
University of  Alabama in Huntsville
University of  Florida
University of  Texas at Austin
Virginia Commercial Space Flight Authority /

Mid-Atlantic Regional Spaceport
Women in Aerospace

CORPORATE MEMBERSHIP
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UPCOMING EVENTS

AAS Events Schedule
March	19-21,	2013
51st Robert H. Goddard Memorial Symposium
“Success	Through	Interdependence”
Greenbelt	Marriott
Greenbelt,	Maryland
www.astronautical.org

April	8-11,	2013
29th National Space Symposium
Broadmoor	Hotel
Colorado	Springs,	Colorado
www.nationalspacesymposium.org

May	29-31,	2013
UTC and Civil Timekeeping on Earth:
A Colloquium Addressing a Continuous Time
Standard
Jefferson	Scholars	Foundation
University	of	Virginia
Charlottesville,	Virginia
www.futureofutc.org

June	7-9,	2013
9th Annual Student CanSat Competition
Burkett,	Texas
www.cansatcompetition.com

Membership Application
Membership Type
       Member.........................................$100

 Senior Member..................... $115  
 Fellow (renewal only)............ $115   
 Retired................................. $50  
 Teacher (K-12)...................... $45  
 Student (full-time)................. $45  

 ___________________________________________________________________________________________
Mr./Mrs./Ms./Dr.	 																		Last	Name	 	 First	Name

 ___________________________________________________________________________________________
Title	 Organization

 ___________________________________________________________________________________________
Address	

 ___________________________________________________________________________________________
City	 State	 Zip	Code

 ___________________________________________________________________________________________
Phone	 Email 

703-866-0020    
http://astronautical.org

. Payment Method
  Check
	 	 	VISA		 	AMEX		 	MasterCard
			___________________________________
Credit Card Number

	____________________________________
Expiration Date

	____________________________________
Signature 

Mail to:	 AAS
	 6352	Rolling	Mill	Place,	Suite	102
	 Springfield,	VA	22152-2370
Fax to:		 703-866-3526

Membership Benefits Include: Subscriptions	 to	The Journal of the Astronautical Sciences 
(quarterly)	and	SPACE TIMES magazine	(bi-monthly),	as	well	as	reduced	rates	at	all	AAS	events.	
Visit	the	AAS	website	for	additional	information	about	benefits.

 
*AAS Co-sponsored Meetings

July	16-18,	2013
2nd Annual International Space Station (ISS)
Research and Development Conference
Denver	Marriott	City	Center
Denver,	Colorado
www.astronautical.org

August	11-15,	2013
* AAS/AIAA Astrodynamics Specialist Conference
Hilton	Head	Marriott	Resort
Hilton	Head,	South	Carolina
www.space-flight.org
ABSTRACT DEADLINE:	April	12,	2013

September	23-27,	2013
International Astronautical Congress (IAC)
Beijing,	China
www.iafastro.com

October	7-9,	2013
6th Wernher von Braun Memorial Symposium
The	University	of	Alabama	in	Huntsville
Chan	Auditorium,	Business	Administration	Building
Huntsville,	Alabama
www.astronautical.org
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