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	 	 	 	 	 	 AAS	–	Advancing	All	Space

	 	 	 	 	 	 Lyn	D.	Wigbels
	 	 	 	 	 	 lyn.wigbels@cox.net

Looking Back, Looking Ahead
AAS	organized	and	conducted	three	successful	events	in	Washington,	D.C.	to	round	out	our	activities	in	2013.
On	November	13th,	we	held	a	special	event	featuring	a condensed	version	of	the	NOVA	film	“Earth	From	Space”	at	the	U.S.	Navy	

Memorial.	The	stunning	film	uses	satellite	Earth	observation	data	to	visually	depict	our	complex	Earth	and	how	it	functions	as	an	inter-
connected	system.		The	event,	organized	by	Harley	Thronson,	AAS	Vice	President	for	Programs,	also	featured	a	panel,	moderated	by	
Mike	Freilich,	NASA	Director	of	Earth	Science,	and	featuring	Jeff	Puschell	from	Raytheon,	Jon	Malay	from	Lockheed	Martin,	and	Paula	
Wamsley	from	Ball	Aerospace	Technologies	Corporation.			In	their	presentations	and	lively	dialogue	with	the	audience,	they	elaborated	
on	how	Earth	observations	are	enabling	us	to	understand	our	planet	today	and	how	it	is	evolving,	the	current	and	exciting	new	instru-
ments	and	tools	that	are	providing	us	better	and	better	views	and	insights	into	environmental	phenomenon,	and	how	our	society	greatly	
benefits	from	our	nation’s	investment	in	this	critically	important	infrastructure.

Representatives	of	government,	industry	and	the	international	space	community	came	to	the	Rayburn	House	Office	Building	on	No-
vember	19th	to	hear	a	panel	of	experts	discuss	global	partnerships	in	space.		“Celebrating	International	Cooperation	in	Space	and	Looking	
to	the	Future”	featured	Bill	Mackey	of	the	Canadian	Space	Agency	(CSA),	Micheline	Tabache	of	the	European	Space	Agency	(ESA),	
Masahiko	Sato	of	the	Japan	Aerospace	Exploration	Agency	(JAXA), and	Kent	Bress	of	NASA.		The	spirited	discussion,	moderated	by	
Susan	Irwin,	AAS	Vice	President,	International,	focused	on	collaborative	efforts	such	as	ISS	and	lessons	learned	from	such	efforts.		It	
also	highlighted	upcoming	challenges	including	shrinking	space	budgets	and	the	absolute	necessity	of	international	partnerships	to	move	
forward	with	the	shared	goal	of	exploring	the	solar	system.

Explore	Mars,	Inc.	and	AAS	conducted	the	“Affording	Mars	Workshop”	onDecember	3-5	at	George	Washington	University	in	response	
to	a	steadily	growing	consensus	within	the	space	community	and	with	some	policy	makers	that	Mars	exploration	should	be	designated	
the	overarching	goal	of	human	space	exploration.		Over	the	past	several	years,	significant	developments	in	long-duration	human	space	
operation	have	been	demonstrated	using	the	ISS	and,	more	recently,	concepts	for	affordable	initial	approaches	have	emerged.		The	work-
shop	reviewed	current	scenarios	for	initial	human	missions	to	Mars,	the	status	of	and	future	plans	for	capability	development	on	ISS,	
development	of	international	partnerships	in	human	exploration	of	Mars,	coordinated	robotic	exploration,	and	how	to	achieve	a	feasible	
program.		The	participants	also	assessed	topics	such	as	affordability	and	incorporating	it	into	mission	planning,	prioritized	technology	
developments,	precursor	or	demonstration	missions,	current	scenarios	for	human	Mars	exploration,	and	building	on	ISS	experience	for	
management	of	complex	programs.		Over	70	individuals	representing	over	20	stakeholder	organizations	participated	in	this	effort.	The	
products	of	the	workshop	are	being	compiled	and	written	and	will	be	widely	disseminated	in	January.

Looking	ahead,	2014	marks	the	60th	Anniversary	of	our	Society!		We	have	a	proud	history	of	accomplishments	in	support	of	space	
activities	to	celebrate	as	we	develop	plans	for	continuing	and	enhancing	our	efforts	in	the	years	ahead.		To	lay	the	groundwork,	your	Board	
undertook	an	effort,	led	by	Director	Ian	Pryke,	to	review	our	Strategic	Plan	to	determine	if	it	still	represented	our	vision	and	mission	
almost	a	decade	later.		We	found	that	it	did	not	completely	reflect	our	current	diverse	membership	and	activities.		After	several	months	
of	reflection	and	discussion,	the	Board	approved	a	new	Strategic	Plan	at	its	meeting	in	November.

VISION
The	premier	network	of	current	and	future	space	professionals	dedicated	to	advancing	all	space	activities.

MISSION
AAS	harnesses	the	energy	of	its	diverse	membership	to:

•	 Strengthen	and	grow	the	space	community,
•	 Increase	awareness	of	and	support	for	space	activities,
•	 Advance	the	space	community’s	knowledge	and	understanding	through	the	organization	of	events	and	the	production	of	pub-

lications,
•	 Advance	and	promote	research,	development	and	implementation	of	space	capabilities,
•	 Influence	the	development	and	implementation	of	space	policy,
•	 Provide	unique	opportunities	for	networking	among	members	and	across	space	sectors
•	 Promote	international	dialogue	on	space	activities,	and
•	 Inspire	students	to	undertake	space-related	careers,

while	serving	the	professional	needs and	interests	of	its	members.

As	we	look	ahead	to	celebrating	our	60th	Anniversary,	I	want	to	wish	you	and	your	families	joy	and	peace	in	this	holiday	season	and	
best	wishes	for	2014!
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The Earth-Space Link: Sustainable Space for 
a Sustainable Earth
by	Scott	Fisher	and	Brian	Lim

Earth	and	her	people	are	facing	the	most	
pressing	 challenges	 of	 their	 lives.	 From	
explosive	 population	 growth	 and	 cata-
strophic	natural	disasters	to	climate	change	
and	the	need	to	ensure	fair,	equitable,	and	
widespread	 healthcare	 and	 education	 –	
these	are	the	challenges	that	will	define	the	
21st	century.	The	solutions	to	all	of	these	
challenges	rest	on	two	pillars:	knowledge	
of	the	situation	and	the	will	to	act.

Most	people	would	be	surprised	to	learn	
how	 the	 sustainability	 of	Earth	 and	 the	
sustainability	 of	 outer	 space	 are	 linked.	
Not	only	are	Earth	and	space	physically	
linked	by	the	thin	blue	line	of	the	horizon,	
but	the	future	sustainability	of	Earth	relies	
on	spacecraft	orbiting	above	us.	Over	80%	
of	the	data	that	we	need	to	monitor	Earth’s	
health	can	only	be	sourced	from	satellites.

On	 the	 other	 hand,	 the	 future	 health	
of	 the	outer	 space	 environment	depends	
upon	what	we	do	here	on	Earth.	It	is	the	
responsibility	of	all	nations	to	ensure	that	
the	use	of	outer	space	continues	to	serve	
the	citizens	of	Earth,	especially	where	it	
has	become	a	part	of	our	daily	lives.

Astronauts	 returning	 from	 space	 fre-

quently	 refer	 to	 the	 ‘overview	 effect’,	
where	they	see	Earth	as	a	world	without	
borders.	Similarly,	when	we	here	on	Earth	
look	out	across	our	world	we	all	see	a	com-
mon	horizon.	The	horizon	is	a	symbol	of	
our	collective	interest	in	establishing	the	
sustainable	 use	 of	 outer	 space.	Because	
outer	space	is	the	province	of	all	human-
kind,	 it	 is	 our	 responsibility	 to	manage	
this	important	natural	resource	if	we	are	
to	continue	to	benefit	from	its	use.

In	 early	 2013,	 the	 37	 students	 of	 the	
International	Space	University’s	Southern	
Hemisphere	Summer	Space	Program	(ISU	
SHS-SP)	met	 in	Adelaide,	Australia,	 to	
focus	 specifically	 on	 the	 co-dependence	
of	Earth	 and	 outer	 space.	Hailing	 from	
12	countries,	each	participant	brought		a	
unique	background	 to	 this	 international,	
intercultural,	and	interdisciplinary	forum.	
The	main	output	of	the	five-week	program	
was	 the	 publication	of	 the	White	Paper,	
Common Horizons,	 which	 presents	 a	

roadmap	to	enable	those	who	rely	most	on	
space	technology	to	safeguard	their	future,	
and	provides	opportunities	to	increase	the	
implementation	of	space	technologies	in	
Southern	Hemisphere	countries.	We	have	
focused	on	the	‘Global	South’	–	defined	as	
countries	south	of	the	Tropic	of	Cancer	–	
both	because	of	the	opportunities	that	these	
countries	can	gain	from	satellite	applica-
tions,	and	because	of	the	number	of	them	
with	newly	developing	space	capabilities.

Space Systems for Earth Sustainability

Sustainability	has	become	a	 common	
word	in	modern	culture.	There	is	continual	
pressure	from	the	public	for	businesses	to	
have	sustainable	environmental	practices.	
Governments	 are	 being	 urged	 by	 their	
constituents	 to	manage	 economies	 in	 a	
stable	and	sustainable	fashion,	and	there	
is	 a	growing	determination	 in	 the	world	
for	social	equity	and	long	term	sustainable	

Figure 1: Countries of the Global South
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societies.	In	the	broader	space	community,	
discussions	about	the	long	term	sustainable	
use	 of	 outer	 space	 are	 occurring	 at	 the	
highest	levels	around	the	globe.

Satellite	systems	are	critical	for	discov-
ering,	 understanding,	 and	 characterizing	
the	 challenges	 that	we	 face	 in	 ensuring	
sustainability	here	on	Earth.	These	systems	
are	the	only	technologies	that	can	provide	
a	global	view	of	our	ever-changing	world.

Natural	disasters	present	us	with	some	
frightening	 statistics.	Over	 the	 last	 de-
cade,	more	 than	 4,130	 natural	 disasters	
have	 been	 recorded	worldwide,	 causing	
over	one	million	deaths	and	US$1.2	tril-
lion	 in	 damage	 costs.	 In	 disaster	 zones,	
fixed	infrastructure	is	often	the	first	to	go,	
further	challenging	relief	efforts.	In	these	
instances,	 satellite	 services	 are	 used	 to	
enable	communications	and	to	coordinate	
relief	efforts.	Earth	observation	satellites	
can	 provide	warnings	 prior	 to	 disasters,	
and	monitor	areas	during	and	after	disas-
ters.	For	example,	in	Australia	–	a	nation	
consistently	faced	with	disasters	including	
floods,	cyclones,	and	bushfires	(at	the	time	
of	this	writing,	over	100	fires	were	still	rag-
ing	across	the	state	of	New	South	Wales)	
-	between	US$100	and	US$200	million	is	
saved	during	natural	disasters	each	year	as	
a	direct	result	of	Earth	observation	data.

On	a	longer	timescale,	satellite	imagery	
is	 invaluable	 for	 coping	with	 the	 ever-
rising	population	of	the	world.	By	2030,	
the	global	population	will	have	reached	8.3	
billion.	The	additional	resources	required	
for	 this	 population	 growth	 are	 substan-
tial.	Food	production	alone	will	 need	 to	
increase	by	35%.	Not	only	will	 there	be	
more	people,	but	the	distribution	of	people	
will	be	radically	different	from	today.	We	
are	seeing	a	shift	in	population	from	rural	
to	urban	regions	at	the	rate	of	five	million	
people	each	month.	In	order	to	respond	to	
these	changes,	we	need	access	 to	 timely	
information	and	a	way	to	effectively	dis-
seminate	 that	 information	 to	 the	 public.	
Satellite	systems	are	capable	of	meeting	
these	needs.

Earth	observation	systems	can	monitor	
crop	yields	and	help	to	improve	productiv-
ity	by	providing	data	that	can	identify	the	

Figure 2: View of crops from three different remote sensing services (Source: NASA, 2001. 
Precision Farming [online]. NASA Earth Observatory. Available from: <http://earthobservatory.
nasa.gov/IOTD/view.php?id=1139> [Accessed 25 January 2013])

density	of	agricultural	vegetation,	measure	 the	lack	or	abundance	of	water,	and	locate	
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Figure 3: Satellite monitoring of polar ice caps: September 1999 (left), September 2010 (right) (Source: NASA, 2010b. Sea Ice Concentration 
[online]. Available from: http://earthobservatory.nasa.gov/Features/WorldOfChange/sea_ice.pho> [Accessed 5 February 2013])

where	 crops	 are	 under	 stress.	 Having	
accurate	 estimates	 of	 crop	 yields	 also	
helps	countries	 to	 identify	food	security	
concerns	and	put	preventative	plans	into	
action.	 It	 isn’t	 just	 the	 density	 of	 crops	
that	 can	 be	monitored	 –	 space-based	
population	density	measurements	can	as-
sist	local	governments	in	town	planning	
and	the	development	of	community	infra-
structure.	This	is	particularly	important	in	
regions	with	informal	settlements	where	
traditional	census-taking	and	analyses	are	
not	possible.

Satellite	systems	can	even	help	reduce	
two	of	the	great	disparities	in	the	world:	
health	and	education.	Over	two-thirds	of	
the	world’s	793	million	illiterate	adults	are	
found	in	only	eight	countries	(Bangladesh,	

China,	Egypt,	Ethiopia,	India,	Indonesia,	
Nigeria,	and	Pakistan).	Sub-Saharan	Af-
rica	alone	bears	24%	of	the	global	disease	
burden,	 even	 though	 it	 only	 accounts	
for	11%	of	the	world’s	population.	Both	
health	 and	 education	 suffer	 in	 isolated	
areas	where	infrastructure	is	limited.	An	
important	 resource	 to	 reduce	 these	 dis-
parities	 is	 called	Tele-reach:	 the	 use	 of	
space-related	 technologies	 and	 applica-
tions	to	allow	remote	presence,	participa-
tion,	 interaction,	 or	 control.	 Facilitated	
by	 satellite	 communications,	 tele-reach	
provides	doctor-patient	interaction	across	
vast	distances,	and	enabling	rural	students	
to	 connect	with	 centralized	 schools	 and	
universities.	Tele-reach	can	also	manifest	
in	 international	 endeavors,	 such	 as	 the	

Pan-Africa	e-Network	that	currently	links	
hospitals	and	universities	in	India	to	sites	
in	47	African	nations.

Natural	 disasters,	 urbanization,	 food	
security,	 lack	 of	 health	 resources,	 and	
education	disparities	all	have	a	detrimen-
tal	effect	on	the	people	of	the	world.	It	is	
only	 climate	 change,	 however,	 that	 has	
the	 potential	 to	 impact	 the	 entire	Earth	
simultaneously.	Gaining	 a	 thorough	un-
derstanding	of	the	world’s	climate	requires	
regular,	detailed	observations	on	a	global	
scale.	The	only	platforms	capable	of	this	
level	 of	 imaging	 are	Earth	 observation	
satellites.

There	are	a	number	of	 these	systems	
either	presently	in	use	or	in	development.	
These	 include	 the	 Japanese	Aerospace	
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Figure 4: Space debris growth from 1960 to 2009 (Source: NASA, 2009. The Threat of Orbital Debris and Protecting NASA Space Assets from 
Satellite Collisions [online]. Available from: <http://images.spaceref.com/news/2009/ODMediaBriefing28Apr09-1.pdf> [Accessed 6 November 
2013])

Exploration	Agency’s	(JAXA)	IBUKI	sat-
ellite,	which	monitors	worldwide	green-
house	gas	emissions;	the	United	States	and	
French	ARGOS	satellite	systems	that	relay	
sensor	data	from	ocean	buoys	to	monitor	
weather	 patterns	 and	 oceanic	warming;	
the	United	States	AQUA	satellite,	which,	
among	other	 things,	monitors	 the	 rapid	
rate	 of	 change	 in	 polar	 sea	 ice	near	 the	
arctic	circle.

The	 information	gathered	from	all	of	
these	systems	is	key	-	both	for	ensuring	
that	policy	makers	have	up-to-date	infor-
mation,	and	for	articulating	to	the	general	
public	the	severity	of	these	issues	(for	ex-
ample,	the	shrinking	polar	ice	caps	shown	
in	 Figure	 3).	Climate	 change	 has	 been	
characterized	by	the	United	Nations	Sec-

retary	General	as	“the	defining	challenge	
of	our	time.”	We	must	do	what	we	can	to	
fully	understand	climate	change	so	that	we	
can	effectively	and	efficiently	combat	its	
effects	on	ourselves	and	our	planet.

Space Sustainability

Even	before	humankind	began	pollut-
ing	 outer	 space,	 it	was	 an	 extreme	 and	
hostile	environment.	Objects	there	have	to	
survive	intense	solar	radiation,	tempera-
ture	fluctuations	of	hundreds	of	degrees,	
and	the	vacuum	of	space	itself.	Over	the	
past	50	years,	conditions	have	been	grow-
ing	even	worse.

There	are	currently	over	20,000	pieces	
of	debris	in	orbit	around	the	Earth	larger	

than	 1	 cm.	 Pieces	 this	 small	 travel	 at	
relative	velocities	of	up	to	36,000	km/h,	
and	are	capable	of	completely	destroying	
other	spacecraft.	[For	more	detail	on	the	
space	debris	problem,	see:	What goes up 
. . . doesn’t come down quickly enough!,	
Space Times,	Volume	52,	Issue	5	 	 (Sep/
Oct	2013),	pages	6-9.]

A	common	misconception	is	that	outer	
space	is	so	big	that	the	chances	of	possible	
collisions	 are	 negligible.	This	would	be	
true	if	the	debris	(and	the	spacecraft	that	
they	may	 hit) were	 equally	 spread	 out	
across	all	orbits.	However,	like	the	space-
craft	that	they	have	come	from,	pieces	of	
debris	are	clustered	around	 the	“useful”	
orbits	 required	 for	 satellite	 activities.	
Specifically,	 the	 two	orbits	 that	host	 the	
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greatest	 concentrations	 of	 satellites	 and	
debris	 are	 the	 sun-synchronous	 orbit	 of	
800-1,000	km	altitude	(where	objects	pass	
over	any	given	latitude	at	the	same	mean	
solar	time	each	orbit),	and	the	geostation-
ary	 orbit	 of	 36,000	 km	 altitude	 (where	
satellites	remain	in	the	same	location	with	
respect	to	the	Earth’s	surface).

Some	measures	 are	 currently	 being	
taken	 to	 safeguard	against	 space	debris,	
but	these	are	insufficient.	All	future	mis-
sions	aim	to	decrease	the	amount	of	debris	
generated.	However,	there	remains	a	risk	
that	the	amount	of	debris	in	orbit	will	con-
tinue	to	increase	from	cascading	collisions	
between	existing	debris.	The	problems	of	
tracking	new	debris	(especially	small	and	
dangerous	debris	in	the	1-10	cm	range),	
and	debris	clean-up	are	challenges	yet	to	
be	solved.	At	a	minimum,	better	tracking	
of	debris	and	more	worldwide	coverage	
of	sensors	is	integral	to	avoiding	potential	
collisions	of	debris	with	active	spacecraft.

Physical	space	is	not	the	only	limited	
resource	 in	 orbit.	 The	 radiofrequency	

spectrum	 relied	 upon	 for	wireless	 com-
munication	has	 a	finite	 bandwidth,	 and,	
therefore,	a	finite	amount	information	that	
it	can	carry.	Satellite	communication	is	im-
portant	for	both	control	of	satellites	and	for	
the	continued	operation	of	communication	
and	television	satellite	payloads.	We	are	
close	to	the	upper	limit	for	the	available	
bandwidth.	The	demand	for	spectrum	in	
the	United	States,	in	particular,	is	expected	
to	exceed	 the	available	spectrum	within	
a	year.

The	International	Telecommunications	
Union	(ITU)	currently	manages	spectrum	
use	in	outer	space.	The	ITU’s	allocation	
structure	both	guarantees	equitable	access	
to	the	spectrum	in	the	‘planned	bands’	for	
developing	 space	 nations,	 and	 efficient	
use	 of	 available	 resources	 in	 the	 “un-
planned	bands.”	It	also	prevents	harmful	
interference	(which	occurs	when	multiple	
satellites	aim	to	use	the	same	part	of	the	
radiofrequency	spectrum).	The	ITU	can-
not,	however,	widen	the	spectrum	itself.	
New	 technologies	 are	 currently	 under	

development	to	make	more	efficient	use	of	
the	spectrum,	and	there	are	even	proposals	
to	use	entirely	different	spectrums	(such	
as	the	optical	spectrum).	While	these	op-
tions	are	continually	developing,	progress	
is	currently	slow.	Full	solutions	are	yet	to	
be	realized.

Recommendations

Increase involvement in international 
organizations focused on space sustain-
ability.

As	outer	space	becomes	an	even	more	
critical	 element	 in	 our	 daily	 lives,	 pre-
serving	our	access	to	its	unique	resources	
becomes	even	more	vital.	As	States	in	the	
Global	South	begin	to	build	their	own	ca-
pacities	to	access	space	and	develop	their	
own	space	assets,	it	will	become	important	
to	improve	coordination	among	countries	
to	increase	their	use	of	space	resources.

Through	multinational	collaboration,	a	
set	of	guidelines	or	best	practices	for	the	
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sustainability	 of	 space	 activities	 should	
be	 developed.	This	 could	 be	 achieved	
by	 joining	 the	 ongoing	United	Nations	
Committee	on	the	Peaceful	Uses	of	Outer	
Space	(UNCOPUOS)	Working	Group	on	
the	Long	Term	Sustainability	 of	 Space	
Activities	(LTSSA)	and	other	international	
organizations	 focused	on	 space	 sustain-
ability.

Raise Public Awareness of Space Sustain-
ability

The	 incredible	 complexity	 of	 space	
technology	and	its	many	practical	benefits	
has	been	abstracted	away	from	the	gen-
eral	public,	creating	a	perception	among	
people	that	they	do	not	use	these	services	
and	 products	 themselves	 –	 people	 are	
often	completely	unaware	of	how	much	
they	rely	on	space-related	services	in	their	
daily	lives.

In	order	to	increase	public	appreciation	
for	the	benefits	of	space	technologies,	we	
believe	that	public	education	campaigns	
are	key	to	raising	awareness	of	the	critical	
role	 space	 applications	 play	 in	 the	 ac-
tivities	 of	 individuals	 and	 communities	
around	 the	world.	By	promoting	aware-
ness	in	the	general	public,	we	believe	that	
people	will	realize	the	important	contribu-
tions	of	space	systems,	and	will	support	
efforts	to	achieve	space	sustainability.

Public	 awareness	 can	 be	 raised	 by	
blending	current	initiatives	such	as	Yuri’s	
Night,	World	 Space	Week,	 and	 other	
established	activities	in	society	with	new	

channels	 of	 communication.	Within	 the	
last	decade,	communication	through	social	
media,	 such	 as	 Facebook,	Twitter,	 and	
Instagram	have	become	 important	 tools	
in	reaching	the	public.

Current	efforts	to	engage	more	students	
in	the	areas	of	Science,	Technology,	Engi-
neering,	and	Mathematics	(STEM)	allow	
us	 to	 raise	 awareness	 in	 a	 new	genera-
tion	 through	 incorporating	space-related	
courses	in	schools	and	universities.	

Establish a Global South Space and Earth 
Sustainability Prize Foundation

Competitions	 have	 proven	 to	 be	 vi-
able	methods	of	encouraging	innovation,	
collaboration,	and	investment	in	various	
areas.	In	1927,	 the	Orteig	prize	–	worth	
US$25,000	 –	was	 awarded	 to	Charles	
Lindbergh	 for	flying	across	 the	Atlantic	
Ocean.	 In	2004,	 the	US$10	million	An-
sari	X-Prize	was	awarded	to	Burt	Rutan’s	
company,	 Scaled	Composites	LLC,	 for	
developing	 the	first	 reusable	 suborbital	
spacecraft.	 Because	 of	 such	 prior	 suc-
cesses,	we	recommend	the	creation	of	a	
Space	Sustainability	Prize,	called	the	S-
Prize.	This	prize	would	be	awarded	to	in-
dividuals	or	groups	that	develop	solutions	
to	create	technologies	and	businesses	that	
support	sustainable	access	to	space.	Cri-
teria	for	judging	these	technologies	could	
include	profitability	and	repeatability,	as	
well	as	the	inherent	sustainability	of	the	
activity.	Once	 commercial	 viability	 has	
been	established,	other	commercial	enti-

ties	will	be	more	likely	to	enter	the	market	
and	attempt	to	emulate	earlier	successes.	
As	more	 and	more	 companies	 enter	 the	
marketplace,	 the	competition	will	grow.	
A	sustainable	space	industry	will	be	born.

Conclusion

The	Earth	 and	 her	 people	 are	 facing	
the	most	pressing	challenges	of	their	exis-
tence.	Our	access	to	satellite	infrastructure	
provides	us	with	an	unparalleled	oppor-
tunity	to	meet	these	challenges	head-on.	
We	are	equipped	with	the	tools	to	tackle	
them.	All	that	we	need	is	a	willingness	to	
act	and	create	a	sustainable	Earth	and	a	
sustainable	Outer	Space.
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The	 International	Space	Station	 (ISS)	
was	a	long	time	in	the	coming.	From	virtu-
ally	the	beginning	of	the	twentieth	century,	
those	interested	in	the	human	exploration	
of	 space	 have	viewed	 as	 central	 to	 that	
endeavor	the	building	of	a	massive	Earth-
orbital	space	station	that	would	serve	as	the	
jumping	off	point	to	the	Moon	and	the	plan-
ets.	Always,	space	exploration	enthusiasts	
believed,	 a	 permanently-occupied	 space	
station	was	a	necessary	outpost	in	the	new	
frontier	of	space.	But	having	achieved	the	
reality	of	a	space	station,	are	we	at	the	point	
where	we	have	exhausted	our	commitment	
to	the	space	station	into	the	future?	

The	Columbia	Accident	 Investigation	
Board	(CAIB)	concluded	in	2003	that	the	
Space	Shuttle	should	be	retired	in	2010—
later	 extended	 to	 2011—and	 President	
George	W.	Bush	declared	in	2004	that	the	
International	Space	Station	should	also	be	
retired	in	2020.	Ending	both	of	those	pro-
grams	would	also	end	the	long	envisioned	
infrastructure	 for	getting	humans	off	 this	
planet	and	enabling	them	to	go	elsewhere	in	
the	solar	system.	Many	people	believed	that	
the	2020	retirement	date	for	ISS	would	be	
extended,	perhaps	by	as	much	as	a	decade,	
to	get	some	serious	utilization	of	its	capa-
bilities.	Now,	with	a	National	Academies	
study	 of	 human	 spaceflight	 underway	
there	is	renewed	interest	in	ending	the	ISS	
program,	with	 the	 intention	of	 taking	 the	
annual	funding	dedicated	to	that	effort	and	
re-vectoring	 it	 toward	 the	Space	Launch	
System	(SLS)	and	the	development	of	deep	
space	human	capabilities.

Whether	or	not	ISS	is	retired	in	2020,	
any	discussion	of	doing	so	should	be	 in-
formed	with	an	understanding	of	the	histori-
cal	evolution	of	a	space	station.	Why	did	
NASA	and	its	international	partners	spend	
almost	twenty	years	designing	and	building	
ISS,	and	why	have	these	same	nations	kept	

Have We Exhausted What We Can Do with the 
International Space Station?
by	Roger	D.	Launius

Hermann Noordung (1892-1929) wrote Das Problem der Befahrung des Weltraums (Berlin: Richard 
Carl Schmidt and Co., 1929), one of the classic early works about spaceflight. Its author, whose real 
name was Hermann Potoĉnik, was an obscure engineer in the Austrian army who, inspired by the 
work of Hermann Oberth, prepared the first detailed technical designs of a space station. Here we 
see Noordung’s depiction of the complete space station with its three units, seen through the door of a 
space ship. In the distance is the Earth, some 26,000 miles away. In Noordung’s 1929 illustration the 
station hovers in geosynchronous orbit on the meridian of Berlin, approximately above the southern tip 
of Cameroon (Source: NASA)



	 11SPACE TIMES	•	November/December	2013

a	crew	aboard	the	station	since	2000?	There	
had	to	have	been	a	purpose	or	several	of	
them;	only	an	investigation	of	the	historical	
story	yield	insights	in	this	arena.	

There	is	a	long	record	of	dreams	about	
a	space	station,	from	the	musings	Russian	
schoolteacher	Konstantin	E.	Tsiolkovskiy	
through	Austrian	engineer	Hermann	Noor-
dung	to	the	salesmanship	of	German	émigré	
Wernher	von	Braun	and	beyond.	Everyone	
seemingly	accepted	 the	vision	of	a	space	
station	facilitating	 the	human	exploration	
of	 the	 cosmos.	Accordingly,	 studies	 of	
space	 station	configurations	had	been	an	
important	part	of	NASA	planning	 in	 the	
1960s	and	the	Skylab	of	the	1970s	was	the	
tangible	result	of	these	conceptions.	

NASA	scientists	and	engineers	empha-

sized	 a	 space	 station	because	 it	met	 the	
needs	of	the	agency	for	an	orbital	laboratory,	
observatory,	industrial	plant,	launching	plat-
form,	and	drydock.	The	station,	however,	
was	forced	first	to	the	bottom	of	the	priority	
heap	in	1961	with	the	Kennedy	decision	to	
land	an	American	on	the	Moon	by	the	end	
of	the	decade.	With	that	mandate,	there	was	
no	time	to	develop	a	space	station	in	spite	
of	the	fact	that	virtually	everyone	in	NASA	
recognized	its	use	for	exploration	beyond	
Earth	orbit.	It	remained	near	the	top	of	all	
Apollo	 follow-on	programs	 even	 as	 the	
Moon	landing	became	a	reality	in	the	latter	
1960s,	but	took	several	unusual	turns	before	
emerging	 as	 the	principal	 project	 of	 the	
agency	at	the	end	of	the	twentieth	century.

Of	 course	NASA	 built	 a	 relatively	

small	orbital	workshop,	Skylab,	that	could	
be	 tended	by	astronauts	 and	operated	 in	
1973	 and	 1974.	During	 the	 three	mis-
sions	to	Skylab,	a	total	of	nine	astronauts	
occupied	the	workshop	for	a	total	of	171	
days	and	13	hours.	In	Skylab,	both	the	total	
hours	in	space	and	the	total	hours	spent	in	
performance	of	EVA	under	microgravity	
conditions	exceeded	 the	combined	 totals	
of	all	of	the	world’s	space	flights	up	to	that	
time.	NASA	was	also	delighted	with	 the	
scientific	knowledge	gained	 about	 long-
duration	 space	 flight	 during	 the	Skylab 
program	despite	the	workshop’s	early	and	
reoccurring	mechanical	difficulties.	It	was	
foremost	the	site	of	nearly	300	scientific	and	
technical	experiments.	It	would	be,	NASA	
officials	hoped,	the	precursor	of	a	real	space	

This illustration shows general characteristics of the Skylab with callouts of its major components. In an early effort to extend the use of Apollo for further 
applications, NASA established the Apollo Applications Program (AAP) in August of 1965. (Source: NASA Photo No. MSFC-0101537)
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station.	Eventually,	on	July	11,	1979	Skylab 
reentered	the	Earth’s	atmosphere	and	dis-
integrated.	 It	was	an	 inauspicious	ending	
to	the	first	American	space	station,	not	one	
that	its	originators	had	envisioned,	but	it	had	
opened	some	doors	of	understanding	and	
had	whetted	the	appetite	for	a	full-fledged	
space	station.

Meantime,	NASA	pursued	 the	Space	
Shuttle	program,	an	effort	viewed	as	neces-
sary	to	reduce	the	cost	and	complexity	of	
space	access.	This	winged,	reusable	vehicle	
had	long	been	viewed	as	merely	a	logistical	
craft	to	travel	between	Earth	and	the	space	
station	but	would	now	become	a	program	
in	its	own	right.	High	hopes	abounded	for	
the	Space	Shuttle	following	that	first	launch	
of	Columbia	on	April	12,	1981,	but	the	pro-
gram	failed	to	achieve	its	goal	of	routine,	
cost-efficient	access	to	space.	

With	Skylab	gone	from	the	scene	after	
1979,	and	the	coming	on	line	of	the	Space	
Shuttle	as	a	system	in	1981,	NASA	returned	
to	its	quest	for	a	real	space	station	as	a	site	of	
orbital	research	and	a	jumping	off	point	to	
the	planets.	In	a	measure	of	political	acumen	
not	seen	often	previously,	NASA	adminis-
trator	James	M.	Beggs	persuaded	President	
Ronald	Reagan,	against	the	wishes	of	many	
presidential	advisors,	to	endorse	the	build-
ing	of	a	permanently-occupied	space	sta-
tion.	In	a	“Kennedyesque”	moment	in	1984,	
Reagan	declared	that	“America	has	always	
been	greatest	when	we	dared	to	be	great.	
We	can	reach	for	greatness	again.	We	can	
follow	our	dreams	to	distant	stars,	living	and	
working	in	space	for	peaceful,	economic,	
and	scientific	gain.	Tonight	I	am	directing	
NASA	to	develop	a	permanently	manned	
space	station	and	to	do	it	within	a	decade.”

In	1985	the	space	agency	came	forward	
with	designs	 for	 an	$8	billion	dual-keel	
space	station	configuration,	to	which	were	
attached	 a	 large	 solar	 power	 plant	 and	
several	modules	 for	microgravity	experi-
mentation,	life	science,	technical	activities,	
and	habitation.	This	 station	also	had	 the	
capacity	for	significant	expansion	through	
the	addition	of	other	modules.

From	 the	outset,	both	 the	Reagan	ad-
ministration	 and	NASA	 intended	Space	
Station	Freedom,	as	it	was	then	called,	to	
be	an	international	program.	NASA	leaders	

Space Station Freedom concepts early hit on two major designs. The first of these was the “dual keel” 
design. The second major design for Space Station Freedom was the “power tower” concept depicted 
here. Ultimately selected as the reference configuration by NASA in 1985, the power tower mounted 
solar arrays at the top of the trusses and modules and most experiments at the bottom. (Source: NASA 
Photo No. 85-HC-244)

negotiated	international	agreements	among	
thirteen	nations	 to	 take	part	 in	 the	Space	
Station	Freedom	program.	Japan,	Canada,	
and	 the	 nations	 pooling	 their	 resources	
in	 the	 European	 Space	Agency	 (ESA)	
agreed	in	the	spring	of	1985	to	participate.	
Canada,	 for	 instance,	 decided	 to	build	 a	
remote	 servicing	 system.	Building	on	 its	
Spacelab	experience,	ESA	agreed	to	build	
an	 attached	pressurized	 science	module	
and	an	astronaut-tended	free-flyer.	Japan’s	

contribution	was	 the	 development	 and	
commercial	use	of	an	experiment	module	
for	materials	processing,	life	sciences,	and	
technological	development.	These	separate	
components,	with	their	“plug-in”	capacity,	
eased	somewhat	 the	overall	management	
(and	 congressional)	 concerns	 about	 un-
wanted	technology	transfer.

Almost	from	the	outset,	the	Space	Sta-
tion	Freedom	program	was	controversial.	
Most	of	 the	debate	 centered	on	 its	 costs	
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versus	its	benefits.	One	NASA	official	re-
membered	that	“I	reached	the	scream	level	
at	about	$9	billion,”	referring	to	how	much	
U.S.	politicians	appeared	willing	to	spend	
on	the	station.	As	a	result,	NASA	designed	
the	project	to	fit	an	$8	billion	research	and	
development	funding	profile.	For	many	rea-
sons,	some	of	them	associated	with	tough	
Washington	politics,	within	five	years	the	
projected	costs	had	more	than	tripled	and	
the	 station	had	become	 too	expensive	 to	
fund	fully	in	an	environment	in	which	the	
national	debt	had	exploded	in	the	1980s.

NASA	pared	away	at	the	station	budget,	
in	 the	process	 eliminating	 functions	 that	
some	of	its	constituencies	wanted.	This	led	
to	a	rebellion	among	some	former	support-
ers.	For	 instance,	 the	space	science	com-
munity	began	complaining	that	the	space	
station	 configuration	under	development	
did	 not	 provide	 sufficient	 experimental	
opportunity.	Thomas	M.	Donahue,	an	at-
mospheric	scientist	from	the	University	of	
Michigan	and	chair	of	the	National	Acad-
emy	of	Sciences’	Space	Science	Board,	
commented	in	the	mid-1980s	that	his	group	
“sees	no	scientific	need	for	this	space	station	
during	the	next	twenty	years.”	He	also	sug-
gested	that	“if	the	decision	to	build	a	space	
station	is	political	and	social,	we	have	no	
problem	with	that”	alluding	to	the	thousands	
of	jobs	associated	with	it.	“But	don’t	call	it	
a	scientific	program.”

Redesigns	of	Space	Station	Freedom	fol-
lowed	in	1990,	1991,	1992,	and	1993.	Each	
time	the	project	got	smaller,	less	capable	of	
accomplishing	the	broad	projects	originally	
envisioned	for	it,	less	costly,	and	more	con-
troversial.	As	costs	were	reduced,	capabili-
ties	also	had	to	diminish,	and	increasingly	
political	 leaders	who	had	once	supported	
the	program	questioned	its	viability.	That	
Congress	did	not	terminate	the	program	was	
in	part	because	of	the	desperate	economic	
situation	in	the	aerospace	industry—a	result	
of	an	overall	recession	and	of	military	de-
mobilization	after	the	collapse	of	the	Soviet	
Union	and	the	end	of	the	Cold	War—and	the	
fact	that	by	1992	the	project	had	spawned	an	
estimated	75,000	jobs	in	thirty-nine	states,	
most	 of	which	were	 key	 states	 such	 as	
California,	Alabama,	Texas,	and	Maryland.	

Politicians	were	hesitant	to	kill	the	sta-

tion	 outright	 because	 of	 these	 jobs,	 but	
neither	were	they	willing	to	fund	it	at	the	
level	required	to	make	it	a	truly	viable	pro-
gram.	Barbara	Mikulski	(D-MD),	chair	of	
the	Senate	Appropriations	 subcommittee	
that	handled	NASA’s	budget,	summarized	
this	position,	“I	truly	believe	that	in	space	
station	Freedom	we	are	going	to	generate	
jobs	today	and	jobs	tomorrow—jobs	today	
in	 terms	of	 the	 actual	manufacturing	of	
space	station	Freedom,	but	jobs	tomorrow	
because	of	what	we	will	learn.”

In	the	post-Cold	War	era,	furthermore,	
NASA	found	a	new	ally	for	the	space	sta-
tion	program	in	Russia.	In	the	spring	and	
summer	of	1992	the	two	nations	began	ne-
gotiations	to	undertake	cooperative	human	
spaceflight	efforts.	This	was	remarkable	
because	of	the	more	than	forty	years	the	
two	nations	had	been	locked	in	a	desper-
ate	Cold	War	in	which	the	world	came	to	
the	brink	of	annihilation	through	nuclear	
confrontation	on	more	than	one	occasion.	
To	 seal	 those	 negotiations,	 on	October	
6,	 1992,	NASA	administrator	Daniel	S.	
Goldin	and	Russian	Space	Agency	direc-
tor	Yuri	Koptev	 signed	 two	cooperative	
agreements	in	Moscow	regarding	human	
spaceflight.	 Later	 agreements	 brought	
Russia	 into	 the	 international	consortium	
building	 the	 space	 station.	Accordingly,	
just	 as	 the	 Cold	War	was	 the	 driving	
force	behind	expansive	bud	gets	for	space	
exploration	in	the	1960s	and	continued	to	
influence	expenditures	 in	 the	1970s	and	
1980s,	its	end	was	a	critical	component	in	
the	search	for	a	new	space	policy	for	both	
the	United	States	and	Russia	in	the	1990s.

Couple	that	with	a	redesign	of	the	space	
station	resulting	from	the	new	administra-
tion	of	President	William	J.	Clinton	in	1993,	
and	the	space	station	took	on	both	a	new	
look	and	mission,	cementing	international	
relations	 between	 the	world’s	 two	Cold	
War	 superpowers.	 John	M.	Logsdon,	 the	
godfather	of	the	space	policy	community	
in	Washington,	noted	of	the	events	of	the	
1990s	that	it	was	remarkable	that	the	space	
station	program	had	survived	the	political	
turns	of	 the	decade.	 In	 the	past,	he	com-
mented,	it	had	enjoyed	weak	support,	both	
internationally	and	domestically.	He	noted:
Even	with	all	its	difficulties	and	com-

promises,	the	space	station	partnership	
still	stands	as	the	most	likely	model	for	
future	human	activities	in	space.	The	
complex	multilateral	mechanisms	for	
managing	station	operations	and	uti-
lization	will	become	a	de facto	world	
space	agency	for	human	space	flight	
operations,	 and	 planning	 for	 future	
missions	beyond	Earth	orbit	are	most	
likely	 to	 occur	within	 the	 political	
framework	of	the	station	partnership.
As	the	first	two	station	modules,	Zarya	

and	Unity,	were	launched	and	joined	to-
gether	in	orbit	in	late	1998	several	other	
components	were	nearing	completion	at	
factories	 around	 the	world.	Orbital	 as-
sembly	of	the	now	christened	International	
Space	Station	 (ISS)	began	a	new	era	of	
hands-on	work	in	space,	involving	more	
spacewalks	 than	 ever	 before	 and	 a	 new	
generation	of	space	robotics.	The	Space	
Shuttle	and	two	types	of	Russian	launch	
vehicles	undertook	no	fewer	than	46	mis-
sions	to	assemble	the	station.

On	October	 31,	 2000,	 a	momentous	
occasion	 arrived	when	 the	first	 crew	 to	
occupy	 the	 International	 Space	 Station	
inaugurated	 a	 new	era	 in	 space	 history.	
When	American	astronaut	Bill	Shepherd	
and	Russian	 cosmonauts	Yuri	Gidzenko	
and	Sergei	Krikalev	lifted	off	in	a	Russian	
Soyuz	spacecraft	from	the	Baikonur	Cos-
modrome	in	Kazakhstan	en	route	to	their	
new	home	aboard	the	ISS,	it	represented	
the	 last	day	 in	which	 there	were	no	hu-
man	beings	in	space.	Shepherd	served	as	
commander	of	Expedition	One,	 the	first	
of	several	crews	to	live	aboard	the	space	
station	for	periods	of	about	four	months.	

Even	 so,	much	discussion	 about	 ISS	
has	 devolved	 into	 a	 debate	 over	 its	
purpose.	 Space	 stations,	which	 have	 so	
dominated	 thinking	 about	 human	 space	
exploration	 throughout	 the	 twentieth	
century,	 had	 always	been	 envisioned	 as	
launching	 points	 for	 any	mission	 to	 the	
Moon	or	Mars.	Using	 the	 space	 station	
as	a	base	camp,	according	to	this	thought	
process,	humanity	would	be	able	to	return	
to	 the	Moon	 and	 establish	 a	 permanent	
human	presence	 there.	Using	 the	 space	
station	 as	 a	waypoint	 above	 the	 gravity	
well,	it	would	no	longer	be	quite	so	hard	
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View of the International Space Station (ISS) backdropped by the blackness of space and Earth’s horizon. The ISS is moving away from the Space Shuttle 
Atlantis during STS-117. Arlantis and Expedition 15 crews concluded about eight days of cooperative work onboard the shuttle and station, and the two 
spacecraft undocked on June 19, 2007. Astronaut Lee Archambault, STS-117 pilot, was at the controls for the departure and fly-around, which gave Atlantis’ 
crew a look at the station’s new expanded configuration. (Source: NASA Photo No. S117-E-08045)

to	go	elsewhere	in	the	Solar	System.	But	
it	quickly	became	apparent	that	ISS,	with	
its	 51	degree	 inclination	because	of	 the	
need	 to	 accommodate	Russian	 launches	
and	its	downsized	capabilities,	would	have	
limited	usefulness	for	that	purpose.

At	the	same	time,	the	expectation	that	
ISS	would	 become	 a	 centerpiece	 of	 re-
search	in	orbit,	what	some	have	referred	
to	as	an	“NIH	in	space,”	held	certain	at-
traction	at	least	for	a	time.	Who	knew	what	
manner	of	bio-technical	discoveries	might	
spring	 from	 research	 conducted	 there?	
Others	 have	 emphasized	 the	 station’s	
significance	as	a	laboratory	for	the	physi-
cal	sciences,	with	materials	processing	in	
microgravity	the	chief	research	effort.	Still	
others	 suggested	 that	 human	 factors	 re-

search	might	gain	a	leap	forward	because	
of	the	work	on	ISS,	simply	because	data	
about	changes	to	the	bodies	of	astronauts	
engaging	 in	 long	 duration	 spaceflight	
would	expand	the	base	of	scientific	knowl-
edge.	 Finally,	 some	 contended	 that	 ISS	
offered	 a	 platform	 for	 greater	 scientific	
understanding	of	the	universe,	especially	
about	 the	 origins	 and	 evolution	 of	 the	
Sun	and	the	planets	of	this	solar	system.	
Those	four	scientific	endeavors—bio-tech	
research,	materials	science,	human	factors,	
and	space	science—represented	a	panoply	
of	scientific	opportunities	ballyhooed	by	
advocates	of	the	ISS.

The	 expectation	 of	 path-breaking	
research	 on-orbit	 continues	 to	 abound.	
In	 2001	Representative	Ralph	M.	Hall	

(then	Democrat-Texas),	 speaking	 at	 the	
American	Astronautical	 Society’s	God-
dard	Memorial	Symposium,	commented	
that	 while	 elements	 of	 ISS	 had	 been	
launched	 and	 crews	 placed	 aboard,	 he	
questioned	NASA’s	resolve	to	utilize	this	
new	 capability.	He	 challenged	NASA,	
“After	all	of	the	taxpayer	dollars	that	have	
been	 invested	 in	 the	Space	Station,	we	
will	need	to	ensure	that	we	wind	up	with	
the	world-class	research	facility	 that	we	
have	been	promised.”	As	an	aside	to	his	
prepared	remarks,	Hall	added	that	NASA	
had	better	find	a	way	to	use	 the	ISS	ef-
fectively.	He	 said	 that	 some	 astounding	
scientific	discovery	should	be	forthcom-
ing—he	specifically	mentioned	a	cure	for	
cancer—or	the	program	could	rapidly	lose	
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political	support.
At	a	fundamental	level,	notwithstand-

ing	Ralph	Hall’s	quixotic	call	for	curing	
cancer,	the	spaceflight	community	cannot	
abandon	serious	efforts	to	utilize	ISS.	It	
plays	into	the	hands	of	those	who	advocate	
a	 zeroing	 out	 of	 the	 human	 spaceflight	
effort	 in	 the	United	States.	As	 the	New 
York Times	 editorialized	 on	November	
25,	2001:	“in	truth,	it	has	never	been	clear	
just	what	science	needs	to	be	done	on	a	
permanently	manned	 platform	 in	 space	
as	opposed	to	an	unmanned	platform	or	
an	earthbound	facility.”	If	humanity	uses	
the	space	station	neither	as	a	base	camp	to	
go	elsewhere	nor	as	a	facility	for	research,	
just	what	then	is	its	purpose?

There	has	been	no	resolution	to	the	is-
sue	of	purpose	in	the	ISS	program.	While	
humanity	may	 take	 pride	 in	 establish-

ing	a	permanent	presence	in	space—the	
seeming	 task	of	 space	stations	 from	 the	
beginning	 of	 the	 twentieth	 century—if	
those	 stations	 do	 not	 serve	 as	 a	means	
to	facilitate	something	beyond	one	must	
question	why	they	should	be	continued	in	
the	twenty-first	century.	Alex	Roland,	an	
historian	from	Duke	University,	has	lik-
ened	both	the	human	presence	on	ISS	and	
on	the	Space	Shuttle	as	akin	to	flag-pole	
sitting.	While	 he	 recognizes	 that	 a	 case	
could	be	made	for	it,	Roland	did	not	see	it	
as	a	particularly	compelling	one.	It	ranges	
from	the	pragmatic	to	the	mystical,	from	
the	fact	that	humans	going	elsewhere	can	
respond	creatively	to	unforeseen	problems	
to	the	ethereal	vantage	point	of	a	new	place	
from	which	 to	 view	 the	 universe.	 “The	
Space	Station	is	simply	a	world-class	flag	
pole,”	Roland	commented	in	2008.	“Being	

there	is	an	end	in	itself.”
In	answer	 to	 the	question—“Have	We	

Exhausted	what	We	Can	Do	with	the	In-
ternational	Space	Station?”—the	answer	is	
both	yes	and	no.	Perhaps	the	space	station’s	
time	both	came	and	went	during	the	twen-
tieth	century.	At	present	many	observers	
are	not	finding	its	use	compelling,	at	least	
not	compelling	enough	to	continue	it	be-
yond	2010.	The	dream	of	a	permanent	pres-
ence	in	space,	made	sustainable	by	a	vehicle	
providing	 routine	access	at	 an	affordable	
price	drove	 space	 exploration	 advocates	
since	at	least	the	beginning	of	the	twentieth	
century.	All	of	the	spacefaring	nations	of	the	
world	accepted	that	paradigm	as	the	raison 
d’etre	of	its	programs	in	the	latter	twentieth	
century.	It	drove	the	United	States	to	lead	
an	 international	 consortium	of	nations	 to	
build	ISS	to	achieve	a	permanent	presence	

Astronaut Susan J. Helms, Expedition Two flight engineer in 2001, works at the Human Research Facility’s (HRF) Ultrasound Flat Screen Display and 
Keyboard Module in the Destiny/U.S. Laboratory. (Source: NASA Photo No. ISS002-6699)
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in	space.	Only	through	the	achievement	of	
these	goals,	space	advocates	have	insisted,	
will	a	vigorous	vision	of	space	exploration	
that	includes	people	venturing	into	the	un-
known	be	ultimately	realized.	This	scenario	
makes	eminent	sense	if	one	is	interested	in	
developing	an	expansive	space	exploration	
effort,	one	that	would	lead	to	the	permanent	
colonization	of	humans	on	other	worlds.	It	
makes	little	sense	if	there	is	no	consensus	
on	this	as	an	agenda	for	human	activities	
in	space.

At	 the	 same	 time,	 this	vision	has	not	
often	 been	 consistent	with	many	of	 the	

elements	of	political	reality	in	the	United	
States.	Numerous	questions	abound	in	the	
early	 twenty-first	 century	concerning	 the	
need	for	vigorous	exploration	of	the	solar	
system	and	the	desirability	of	going	to	other	
worlds.	Whatever	direction	for	the	future,	
when	historians	of	100	years	hence	ana-
lyze	the	space	program	of	2000	they	will	
remark	on	 the	 truly	 astounding	 interna-
tional	effort	that	made	it	a	reality	and	the	
close	cooperation	of	the	U.S.,	Russia,	and	
the	other	international	partners	that	made	
the	program	a	success.	The	ISS’s	lasting	
legacy	 is	 the	manner	 in	which	 it	 taught	

nations	 to	work	 together	 to	 accomplish	
complex,	 high-technology	 efforts.	Will	
the	ISS	become	a	blip	on	the	chronology	
of	 international	 tension	 and	 strife	 or	 an	
exemplar	of	the	future?

SPACE TIMES is a magazine, as opposed to a technical journal, and articles are written in active voice 
with a clear explanation of technical concepts. The tone leans more toward conversational rather than 
formal. Articles are written for a well-educated audience that has a great interest in space topics but may 
not necessarily be familiar with your specific topic.

Virtually any topic involving space science, technology, exploration, law, or policy may be covered. Is-
sues relevant to the civil, commercial, and military and intelligence space sectors alike are also welcomed.

Feature articles (600-3,500 words), op-eds (500-1,500 words), and book reviews (600 words or less) 
are accepted. Exceptions are handled on a case-by-case basis.

Articles must be submitted in Microsoft Word format, Times New Roman font, 10.5 pt. Other formatting 
is handled by the production manager during the editing process.

Submission of photos or other visual support is strongly encouraged but is not required. If graphics are 
submitted, the images must be provided in JPG format in high resolution of at least 300 dpi (CMYK for 
color and grayscale for black and white). PDFs may also be accepted, depending on the item. Caption(s) 
and source(s) of the image(s) must be provided.

Visuals may not be embedded in the final submitted article but must be provided separately. However, 
a copy of the article with the visuals embedded should be provided for layout purposes. Proof of permis-
sion from the owner of any photos or other visuals, or contact information for the owner if permission has 
not been secured prior to submission of an article, should be provided.

Articles must include: (1) a title; (2) a one to two sentence summary of the article for index purposes 
(optional); (3) if applicable, subheadings providing separation between major sections of the article; (4) a 
one to two sentence byline/author biography which will appear at the end of the article; and (5) the current 
mailing address of the author(s). Five complimentary copies of the issue in which the article appears will 
be mailed to each author. A PDF of the article will be emailed upon request only to the primary author. 
The full magazine is also available in PDF at www.astronautical.org.

The standard submission deadline is the 15th of the month prior to the issue date (i.e., December 15 
for the January/February issue). Please submit articles or inquiries to dthompson@astronautical.org, or 
contact Diane Thompson at the AAS office at 703-866-0020.

Guidelines for Submitting Articles
for Publication in SPACE TIMES



	 17SPACE TIMES	•	November/December	2013

BOOK REVIEW

The Life and Death of Stars	by	Kenneth	
R.	Lang.	New	York,	New	York:	Cam-
bridge	University	 Press,	 2013.	 ISBN:	
978-1-107-01638-5,	$35.99	(hard	cover;	
includes	bibliographical	 references	and	
index).	

Dr.	Lang	has	 taken	on	an	admirable	
project:	a	one-volume	(and	a	thin	one	at	
that)	treatise	on	the	life	cycle	of	stars	writ-
ten	for	laymen.		As	a	former	astrophysics	
student	and	an	avid	layman,	I	looked	for-
ward	to	reading	this	book	and,	perhaps,	
using	 it	 as	 a	 resource	 for	 teaching	my	
9-year	old	daughter	about	how	stars	form	
and	go	through	their	lives.		I	think	it	may	
well	have	been	Dr.	Lang’s	goal	to	create	
a	textbook	for	a	fundamental	astronomy	
class	for	non-science	majors.

Unfortunately,	 the	 execution	 leaves	
much	to	be	desired.		The	basic	format	is	
good.		The	book	assumes	that	the	reader	
knows	absolutely	nothing	about	physics	
and	thus	spends	several	chapters	on	very	
basic	concepts	like	gravity,	atomic	theory,	
and	nuclear	fission	and	fusion.		This	is	a	
mixed	blessing,	however.		So	much	of	the	
book	is	taken	up	with	other	subjects	that	
only	six	of	the	13	chapters	are	actually	
about	“The	Life	and	Death	of	Stars.”

Because	the	book	is	deliberately	“free	
of	mathematical	equations	and	technical	
jargon,”	(though	this	is	not	strictly	true),	
facts	 are	 presented	 as	 just-so	 stories	
without	explanation.		This	was	frustrat-
ing	when	I	took	high	school	physics	as	
opposed	to	college	physics,	and	it’s	frus-
trating	here.		I	think	the	book	would	have	
been	well	served	with	some	foundational	
math	or	more	explanation.

What	 I	 found	 particularly	 irksome,	
however,	was	the	author’s	frequent	use	
of	poetic	and	often	redundant	language,	
presumably	in	an	attempt	to	convey	con-
cepts	artistically,	perhaps	an	attempt	to	

The Life and Death of Stars
Reviewed by	Gideon	Marcus

make	things	less	“dry”,	but	actually	just	
taking	up	space	and	confusing	the	issues	
more.		Some	typical	examples:		“Heat	is	
a	form	of	energy	caused	by	the	motion	of	
tiny	unseen	particles...which	are	in	a	state	
of	ceaseless	motion	and	permanent	rest-
lessness;”	 	 “[Discussing	 the	old	 theory	
that	 stars	 start	 out	 at	 their	 hottest	 and	
subsequently	cool]	That	is	reasonable	and	
it	even	seems	 inevitable.	 	 If	something	
starts	out	hot,	it	is	going	to	cool	with	time	
like	some	human	relationships.”		“What	
happens	when	something	goes	inside	the	
event	horizon?	..	It	is	a	one-way	street,	
a	path	of	no	return,	where	one	can	go	in	
but	cannot	come	out.		It’s	a	mirror	image	
of	your	birth,	when	you	came	out	into	the	
world	from	a	place	you	can’t	return	to.		
[It]	also	resembles	human	death...”		And	
so	on	for	three	more	sentences.

He	even	gets	some	facts	simply	wrong:	
“The	Sun’s	brilliance	is	far	too	great	to	
be	sustained	perpetually.”		Is	there	any-
thing	 that	 sustains	 perpetually?	 	 “The	

Kepler	mission	discovered...candidates	
orbiting	nearby	stars.”		Kepler	observes	
stars	 that	are	hundreds	 to	 thousands	of	
light	years	away--not	ones	 in	our	solar	
neighborhood.

Perhaps	most	frustrating	of	all	is	that	
he	spends	such	precious	little	time	on	the	
actual	death	of	stars.		For	example,	black	
holes	have	been	a	sexy	topic	since	they	
were	discovered,	yet	he	spends	a	scant	
three	pages	on	them	(in	the	same	wordy	
non-informative	presentation	as	the	rest	
of	 the	 book)	 and	virtually	 none	 of	 the	
information	he	presents	could	not	have	
been	gotten	from	a	layman’s	article	copy-
righted	1975.		Surely	we’ve	discovered	
more	black	holes	than	Cygnus	X-1	in	the	
past	forty	years.		There	was	nothing	about	
Hawking	radiation	or	fuzziness.		Instead,	
he	offers	us:	“Theoretical	considerations	
suggest	that	something	might	come	back	
out	of	a	black	hole,	but	it	would	bear	no	
resemblance	 to	 anything	 that	 entered	a	
black	hole.		That	reminds	one	of	the	song	
about	Lynn,	Massachusetts:	“Lynn	Lynn,	
the	city	of	sin.		You	never	come	out	the	
way	you	went	in.”

Dr.	Lang’s	concept	is	laudable,	and	I	
believe	it	is	salvageable.		I	would	like	to	
see	a	second	edition	with	fewer	superflu-
ous	asides,	more	explanation,	and	more	
detail	about	the	actual	life	and	death	of	
stars.	 	That	would	be	worth	the	$35.99	
list	price,	and	perhaps	more.

Gideon Marcus is a space historian 
with a focus on the first few years of 
unmanned spaceflight.  He recently 
made a pilgrimage to the JAXA facility 
at Sagamihara to study early Japanese 
probes.  During the day, Gideon man-
ages a large Family Law firm in Cali-
fornia and is also attending law school.
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CALL FOR PAPERS ABSTRACT DEADLINE: February 14, 2014

3rd Annual International Space Station Research and Development Conference
Discoveries, Applications and Opportunities
Organized by the American Astronautical Society with the support of the
Center for the Advancement of Science in Space (CASIS) and NASA
Hyatt Regency McCormick Place, Chicago, Illinois
Tuesday, June 17 - Thursday, June 19, 2013
The	annual	International	Space	Station	(ISS)	Research	and	Development	and	Conference	will	be	held	June	17-19,	2014,	at	the	Hyatt	
Regency	McCormick	Place	in	Chicago.	Abstracts	are	solicited	under	the	categories	of	Discoveries	in	Microgravity	Science;	Discoveries	
in	Space	Science,	Earth	Science,	Engineering	 and	Education;	Applications	Benefiting	Earth;	Applications	Enabling	Exploration;	
Applications	in	Technology;	Commercial	Applications;	and	Opportunities.Topics	should	relate	to	science,	exploration	and	technology	
activities	(past,	present,	planned	or	under	development)	on	the	International	Space	Station.
One	of	NASA’s	top	strategic	goals	is	to	sustain	the	operation	and	full	use	of	the	International	Space	Station	and	expand	efforts	to	
utilize	the	ISS	as	a	National	Laboratory	for	scientific,	technological,	diplomatic	and	educational	purposes	and	for	supporting	future	
objectives	in	human	space	exploration	(2011	NASA	Strategic	Plan).	NASA’s	International	Space	Station	website:	http://www.nasa.
gov/mission_pages/station/research/experiments_category.html
Biology and Biotechnology:	In	microgravity,	controls	on	the	directionality	and	geometry	of	cell	and	tissue	growth	can	be	dramatically	
different	to	those	on	Earth.	Various	experiments	have	used	the	culture	of	cells,	tissues	and	small	organisms	on	orbit	as	a	tool	to	increase	
our	understanding	of	biological	processes	in	microgravity.
Earth and Space Science:	The	presence	of	the	space	station	in	low-Earth	orbit	provides	a	unique	vantage	point	for	collecting	Earth	
and	space	science	data.	From	an	average	altitude	of	about	400	km,	details	in	such	features	as	glaciers,	agricultural	fields,	cities,	and	
coral	reefs	taken	from	the	ISS	can	be	layered	with	other	sources	of	data,	such	as	orbiting	satellites,	to	compile	the	most	comprehensive	
information	available.
Educational Activities:	The	space	station	provides	a	unique	platform	for	 inspiring	students	 to	excel	 in	mathematics	and	science.	
Station	educational	activities	have	had	a	positive	impact	on	thousands	of	students	by	involving	them	in	station	research,	and	by	using	
the	station	to	teach	them	the	science	and	engineering	that	are	behind	space	exploration.
Human Research:	The	space	station	is	being	used	to	study	the	risks	to	human	health	that	are	inherent	in	space	exploration.	Focal	
research	questions	address	the	mechanisms	of	the	risks	and	develop	test	countermeasures	to	reduce	these	risks.	Research	on	the	space	
station	addresses	the	major	risks	to	human	health	from	residence	in	a	long-duration	microgravity	environment.	Results	from	this	research	
are	key	enablers	for	future	long-duration	missions	beyond	low	Earth	orbit.
Physical Sciences:	The	space	station	provides	the	only	place	to	study	long-term	physical	effects	in	the	absence	of	gravity.	This	unique	
microgravity	environment	allows	different	physical	properties	to	dominate	systems,	and	these	have	been	harnessed	for	a	wide	variety	
of	physical	sciences.
Technology and Exploration:	The	space	station	is	an	important	testbed	to	develop	and	demonstrate	emerging	new	technologies	for	
Earth	and	space	application.	NASA’s	2011	Strategic	Plan	calls	for	innovative	new	space	technologies	for	our	exploration,	science	and	
economic	future.	For	example,	the	MEDIPHAN	is	a	new	technology	demonstrated	on	ISS	that	was	inducted	into	the	Space	Technology	
Hall	of	Fame	in	2013	and	has	now	been	developed	into	a	commercial	product	improving	telemedicine	on	Earth.	The	NASA	2013	
Authorization	Act	states	that	the	ISS	is	the	ideal	short-term	testbed	for	future	exploration	systems	development,	including	long-duration	
space	travel.

Presentations	will	be	accepted	based	on	the	quality	of	the	abstract,	the	originality	of	the	work	and/or	ideas,	and	the	anticipated	interest	
in	the	proposed	subject.	Submissions based on experimental results or current data, or that report on ongoing missions, are 
especially encouraged.	Accepted	presentations	will	be	selected	for	plenary	sessions,	parallel	technical	sessions	or	poster	displays.	The	
working	language	for	the	conference	is	English.
-	Discoveries in Microgravity Science	include	key	results	that	contribute	to	fundamental	scientific	advancements	in	the	following	fields:
	 -	Life	Science
	 -	Physical	Science

Call for Papers
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	 -	Human	Research
-	Discoveries in Space Science, Earth Science, Engineering and Education	include	key	results	that	contribute	to	advancements	in
			knowledge	and	state-of-the-art	in	the	following	fields:
	 -	Astrophysics,	Heliophysics,	or	Earth	Science
	 -	Enabling	Exploration/Engineering/Technology	Development
	 -	Educational	Activities
-	Applications Benefiting Earth	are	those	results	of	ISS	utilization	that	have	improved	the	lives	of	those	on	Earth,	including	(but	not
			limited	to)	the	development	of	new	technologies,	processes,	and	procedures,	as	well	as	new	knowledge	that	will	advance	the	state
			of	the	art	of	existing	products	or	processes	or	commercial	economic	development	on	Earth.
-	Applications Enabling Exploration	include	new	technologies	and	procedures	resulting	from	ISS	demonstration	and	testing	to	advance
			the	state	of	the	art	in	technology,	processes,	or	procedures	that	will	advance	NASA’s	exploration	goals.
-	Opportunities	include	future	ISS	researchand	technology	opportunities	that	have	potential	for	collaboration	across	the	ISS	disciplines
			and	projects	for	advancing	knowledge	and	state	of	the	art	in	basic	Discovery,	Earth,	and	Space	Benefits.

VENUE
Hyatt	Regency	McCormick	Place
2233	S.	Martin	Luther	King	Drive
Chicago,	Illinois	60616
http://mccormickplace.hyatt.com/en/hotel/home.html
-	Special	room	rate	$186	per	night	-

INFORMATION FOR PRESENTERS
Due	to	the	large	number	of	expected	submissions,	we	encourage	presenters	to	submit	abstracts	early.	The	deadline	is	February	14,	2014.	
Notification	of	acceptance	will	be	sent	via	email.	Detailed	presenter	instructions	will	be	sent	by	email	following	acceptance.	Presenters	
may	access	the	web-based	abstract	submittal	system	using	the	following	link:	http://aas.pxi.com/aas/.
Using	the	online	submission	process,	presenters	are	expected	to	provide:
1.	 a	 presentation	 title	 and	 appropriate	 category	 (discovery,	 applications	 or	 opportunities);	 appropriate	 discipline	 (biology	 and	
biotechnology,	Earth	and	space	science,	educational	activities,	human	research,	physical	sciences	or	technology,	and	exploration)	as	well	
as	the	name,	affiliation,	postal	address,	telephone	number,	and	email	address	of	the	corresponding	presenter	and	each	contributor;	and
2.	an	extended	abstract	in	the	Portable	Document	File	(PDF)	format	of	at	least	1,000	words	that	includes	the	title	and	authors	and	
provides	a	clear	and	concise	statement	of	the	problem	to	be	addressed,	the	proposed	method	of	solution,	the	results	expected	or	obtained,	
research	performed	or	planned,	and	an	explanation	of	its	significance	to	Earth	or	space	applications	and	to	space	station	utilization,	
with	pertinent	space	station	references	and	supporting	tables	and	figures	as	necessary.

Technology Transfer Notice -	Technology	transfer	guidelines	substantially	extend	the	time	required	to	review	abstracts	and	manuscripts	
by	private	enterprises	and	government	agencies.	To	preclude	late	submissions	and	withdrawals,	it	is	the	responsibility	of	the	author(s)	
to	determine	the	extent	of	necessary	approvals	prior	to	submitting	an	abstract.

AAS Technical Chair	 	 	 	 NASA Technical Chair   CASIS Technical Chair
Dr.	David	B.	Spencer	 	 	 	 Dr.	Julie	Robinson	 	 	 Timothy	J.	Yeatman,	M.D.
Vice	President	Technical,	AAS	 	 	 ISS	Program	Scientist	 	 	 Chief	Scientist
Department	of	Aerospace	Engineering	 	 NASA	Johnson	Space	Center	 	 Center	for	the	Advancement	of
The	Pennsylvania	State	University		 	 2101	NASA	Parkway	 	 	 Science	in	Space
229	Hammond	Building	 	 	 	 Houston,	TX		77058	 	 	 6905	N.	Wickham	Road,	Suite	100
University	Park,	PA	16902	 	 	 281-483-5582	 	 	 	 Melbourne,	FL	32940
814-865-4537	 	 	 	 	 julie.a.robinson@nasa.gov	 	 321-253-5101
dbs9@psu.edu	 	 	 	 	 	 	 	 	 	 tyeatman@iss-casis.org

AAS General Chair	 	 	 	 CASIS General Chair
Mr.	Walt	Faulconer	 	 	 	 Mr.	Duane	Ratliff
Executive	Vice	President,	AAS	 	 	 Chief	Operating	Officer
Strategic	Space	Solutions,	LLC	 	 	 Center	for	the	Advancement	of
PO	Box	223	 	 	 	 	 Science	in	Space
Glenelg,	MD	21737-0223		 	 	 6905	N.	Wichham	Road,	Suite	100
410-446-0226	 	 	 	 	 Melbourne,	FL	32940
wfaulconer@strategicspacesolutions.com	 	 dratliff@iss-casis.org
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Tuesday, March 4
6:00 Evening Symposium Warm-up / Meet & Greet Mixer   Annapolis Room
 -	sponsored by Lockheed Martin

Wednesday, March 5
7:00 Registration Opens / Continental Breakfast
7:150 AAS Corporate Members’ Breakfast			invitation only
8:30 Welcome and Announcements   Salons A-B-C
	 Lyn	Wigbels,	AAS	President
	 Harley	Thronson,	Chair,	Symposium	Planning	Committee;	Senior	Scientist	for	Advanced	Concepts	in
	 					Astrophysics,	NASA	Goddard	Space	Flight	Center
8:40 The Search for Life
	 Sara	Seager,	2013	MacArthur	Fellow	&	Professor	of	Physics	and	Planetary	Science,	Massachusetts
	 					Institute	of	Technology
9:10 Introduction of Keynote Speaker
	 Chris	Scolese,	Symposium	Honorary	Chair;	Director,	NASA	Goddard	Space	Flight	Center
9:15 Keynote
	 Charles	F.	Bolden,	Jr.,	NASA		Administrator
9:45 60th Anniversary Salute to AAS
10:00 Break
10:15 NASA Headquarters Associate Administrators
	 Moderator:	Harley	Thronson,	Senior	Scientist	for	Advanced	Concepts	in	Astrophysics,	NASA	Goddard
	 							 							Space	Flight	Center
	 Panelists:
	 John	Grunsfeld,	Associate	Administrator	for	Science
	 Bill	Gerstenmaier,	Associate	Administrator	for	Human	Exploration	and	Operations
	 Jaiwon	Shin,	Associate	Administrator	for	Aeronautics	Research
	 Mike	Gazarik,	Associate	Administrator	for	Space	Technology
12:00 Pre-lunch Break / Meeting Space Reconfiguration
12:15 Awards Luncheon 		Salons B-C-D
	 Guest Speaker:	Kathryn	Sullivan,	Acting	NOAA	Administrator
2:15 Science Snapshot
	 - Heliophysics & Space Weather	-	Dave	Chenette,	Director,	Heliophysics	Division,	Science	Mission
	 		Directorate,	NASA	Headquarters

DRAFT PROGRAM
(as of December 12, 2013)

52nd Robert H. Goddard Memorial Symposium
 Science and Exploration: Engineering the Future

March 4-6, 2014
Greenbelt Marriott, Greenbelt, Maryland

52nd ROBERT H. GODDARD MEMORIAL SYMPOSIUM



	 21

2:35 Enabling Science through Near-term Innovations
	 Moderator:	Christyl	Johnson,	Deputy	Director	for	Technology	and	Research	Investments,	NASA	Goddard
	 	 							Space	Flight	Center
	 Panelists:
	 CubeSats:	Adam	Kemp	and	Rohan	Punnoose,	Thomas	Jefferson	High	School
	 Hosted	Payloads	-	Present
	 Hosted	Payloads	-	Future
	 NanoRacks			invited
4:15 Break
4:30 Science Snapshot
	 - Curiosity and Learning to Walk on Mars	-	Melissa	Trainer,	NASA	Goddard	Splace	Flight	Center
4:50 Closing Remarks
	 Ellen	Stofan,	NASA	Chief	Scientist
5:15 Industry, Government, and Student Networking Reception			Annapolis Room

Thursday, March 6
7:30 Registration Opens / Continental Breakfast
9:00 Frank	Ceppolina,	Associate	Director	for	the	Satellite	Servicing	Capabilities	Project,	NASA	Goddard
	 					Space	Flight	Center
9:30 Introduction of Keynote Speaker
	 Chris	Scolese,	Symposium	Honorary	Chair;	Director,	NASA	Goddard	Space	Flight	Center
9:35 Keynote 		Salons A-B-C
	 Leland	Melvin,	Associate	Administrator	for	Education,	NASA	Headquarters			invited
10:00 Science Snapshots
	 - Global Climate Change	-	Doug	Morton,	NASA	Goddard	Space	Flight	Center			invited
	 - Astrophysics	-	Matt	Mountain,	Director,	Space	Telescope	Science	Institute			invited
	 - ISS/Life Sciences	-	Rich	Godwin,	President	and	CEO,	Zero	Gravity	Solutions,	Inc.
11:15 Pre-lunch Break / Meeting Space Reconfiguration
11:30 Awards Luncheon 		Salons B-C-D
	 Guest Speaker:	George	Whitesides,	CEO,	Virgin	Galactic			invited
1:15 Exploration
	 Moderator:		Michele	Gates,	Senior	Technical	Advisor	to	the	Associate	Administrator	for	Human	Exploration
	 	 							and	Operations,	NASA	Headquarters
	 Panelists:
	 Sam	Scimemi,	Director,	International	Space	Station,	NASA	Headquarters
	 NASA	Headquarters	(Orion)
	 NASA	Headquarters	(SLS)
	 G.	Scott	Hubbard,	Stanford	University
3:00 Break
3:15 What’s Ahead? Looking into the Crystal Ball
	 Moderator:		Chris	Scolese,	Director,	NASA	Goddard	Space	Flight	Center
	 Panelists:
	 Marion	Blakey,	President	and	CEO,	Aerospace	Industries	Association			invited
	 John	Elbon,	Vice	President	and	General	Manager,	Space	Exploration,	The	Boeing	Company
	 TBD	-	Northrop	Grumman
	 Jim	Crocker,	Vice	President	and	General	Manager,	Civil	Space,	Lockheed	Martin	Space	Systems	Company
5:00 Closing Reception	-	Annapolis Room
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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

 ___________________________________________________________________________________________

703-866-0020

. 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.

www.astronautical.org          www.twitter.com/astrosociety
www.facebook.com/AmericanAstronauticalSociety

SPACE TIMES	•	November/December2013

A popular way of donating to an organization is through a gift by means 
of a will (i.e., to make a bequest). You may decide to consider either 
a general bequest to the AAS or a bequest targeted to an existing or 
new AAS scholarship or an award fund. These bequests are deductible 
against estate and inheritance taxes.

There are also tax advantages when making charitable donations to 
the AAS while you are living. Such gifts could contribute to the memory 
of someone who has passed away or be made in the honor of a person 
who is still alive. In addition, special occasions offer opportunities for 
gifts to be directed to the Society.

As a final note, although the AAS is able to provide suggestions for 
charitable giving, your financial or legal advisor should be consulted 
about such actions.

Charitable Giving and the AAS
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UPCOMING EVENTS

January	26-30,	2014
* AAS/AIAA Space Flight Mechanics Meeting
La	Fonda	on	the	Plaza
Sante	Fe,	New	Mexico
www.space-flight.org

January	31-February	5,	2014
Annual Guidance and Control Conference
Beaver	Run	Resort
Breckenridge,	Colorado
www.aas-rocky-mountain-section.org

March	4-6,	2014
Robert H. Goddard Memorial Symposium
Science and Exploration: Engineering the Future
Greenbelt	Marriott
Greenbelt,	Maryland
www.astronautical.org

April	26-27,	2014
USA Science and Engineering Festival
Washington,	DC
www.usasciencefestival.org

June	13-15,	2014
Student CanSat Competition
Abilene,	Texas
www.cansatcompetition.com

June	17-19,	2014
3rd Annual International Space Station (ISS)
Research and Development Conference
Hyatt	Regency	McCormick	Place
Chicago,	Illinois
www.astronautical.org
Abstract Deadline:	February	14,	2014

August	5-7,	2014
* AIAA/AAS Astrodynamics Specialist Conference
Manchester	Grand	Hyatt
San	Diego,	California
www.aiaa.org

October	27-29,	2014
Wernher von Braun Memorial Symposium
The	University	of	Alabama	in	Huntsville
Chan	Auditorium,	Business	Administration	Building
Huntsville,	Alabama
www.astronautical.org

* AAS Co-sponsored Meetings

AAS Events Schedule   AAS Corporate Members
      a.i. solutions, Inc.
    Aerojet Rocketdyne
    The Aerospace Corporation
    Analytical Graphics, Inc.
    Applied Defense Solutions, Inc.
    Arianespace
    Auburn University
    Ball Aerospace & Technologies Corp.
    The Boeing Company
    CASIS
    Colorado Center for Astrodynamics Research (CCAR)
    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.
    Sierra Nevada Corporation
    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

   Thank you for your continued support!
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