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S
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Roger D. Launius
Editors
NASA 
SP-2007-4801
S
ince the dawn of spaceflight, advocates of a 
robust space effort have argued that human 
activity  beyond 
e
arth  makes  a  significant 
difference in everyday life. 
a
ssertions abound 
about the “impact” of spaceflight on society 
and its relationship to the larger contours of 
human existence.
f
ifty years after the Space 
a
ge began, it is 
time to examine the effects of spaceflight on 
society  in  a  historically  rigorous  way. 
h
as 
the Space 
a
ge indeed had a significant effect 
on society? 
i
f so, what are those influences?  
What do we mean by an “impact” on society?  
a
nd what parts of society? 
c
onversely, has 
society had any effect on spaceflight? What 
would be different had there been no Space 
a
ge? 
t
he  purpose  of  this  volume  is  to 
examine these and related questions through 
scholarly research, making use especially of 
the  tools  of  the  historian  and  the  broader 
social  sciences  and  humanities. 
h
erein  a 
stellar  array  of  scholars  does  just  that,  and 
arrives at sometimes surprising conclusions.
o
nce contemplated, the subject is broad, rich 
and stimulating. Spaceflight has commercial 
and economic dimensions, as well as social, 
cultural,  and  ideological  ramifications. 
i
t 
touches  on  enduring 
a
merican  values  of 
pioneering, progress, enterprise, and rugged 
individualism.  Worldwide  it  encompasses 
international  cooperation  and  competition, 
and affects foreign policies, national security, 
and  questions  of  the  global  environment. 
Viewing 
e
arth   from   space,   and   space 
from  the  vicinity  of 
e
arth,  alters  world 
views,  conceptions  of  self  and  others,  and 
understandings of our place and purpose in 
the universe.
On the cover:
 
Top:
  This  view  of  the  rising  Earth  greeted  the  Apollo  8  
astronauts as they came from behind the Moon after the 
lunar orbit insertion burn in December, 1968. Although the 
photo  is  commonly  viewed  as  situated  here,  with  Earth 
about five degrees off the horizon, the astronauts saw it as 
they rounded the moon with Earth to the left. 
Bottom:
  Many  humans  thrill  to  the  spectacle  and  the 
promise of spaceflight. 
Steven  J.  Dick
  is  the 
c
hief 
h
istorian  for 
N
a
S
a
. 
h
e  worked  as  an  astronomer  and 
historian   of   science   at   the   U.S.   Naval 
o
bservatory in Washington, D
c
, for 24 years 
before coming to N
a
S
a
 
h
eadquarters in 2003. 
a
mong his most recent books are 
Critical Issues 
in  the  History  of  Spaceflight 
(2006,  edited  with 
Roger 
l
aunius), 
Risk and Exploration: Earth, Sea 
and the Stars
 (2005, edited with Keith 
c
owing), 
The Living Universe: NASA and the Development 
of Astrobiology
 (2004),
 
and
 Sky and 
o
cean Joined: 
The U.S. Naval 
o
bservatory, 1830–2000
 (2003). 
h
e  is  the  recipient  of  the  Navy 
m
eritorious 
c
ivilian Service 
m
edal and the N
a
S
a
 
g
roup 
a
chievement 
a
ward, and he is a member of the 
i
nternational 
a
cademy of 
a
stronautics and the 
i
nternational 
a
stronomical Union.
 
Roger D. Launius
 is a member of the Division 
of Space 
h
istory at the Smithsonian 
i
nstitution’s 
National 
a
ir and Space 
m
useum in Washington, 
D
c
.  Between  1990  and  2002,  he  served  as 
c
hief 
h
istorian  of  N
a
S
a
. 
h
e  has  written  or 
edited more than 20 books on aerospace history, 
including 
Space: A Journey to 
o
ur Future
 (2004), 
Space  Stations:  Base  Camps  to  the  Stars
  (2003), 
and 
Flight: A Celebration of 100 Years in Art and 
Literature
 (2003). 
h
is research interests encompass 
all  areas  of  U.S.  and  space  history  and  policy 
history, especially cultural aspects of the subject 
and  the  role  of  executive  decision-makers  and 
their efforts to define space exploration.
On the back cover:
 
Eagle Nebula—
The picture was taken on April 1, 1995 with 
the Hubble Space Telescope Wide Field and Planetary Camera 
2. The color image is constructed from three separate images 
taken in the light of emission from different types of atoms. 
Red shows emission from singly-ionized sulfur atoms. Green 
shows emission from hydrogen. Blue shows light emitted by 
doubly-ionized oxygen atoms.
National Aeronautics and Space Administration 
NASA History Division 
Office of External Relations
Washington, DC 
2007
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. Dic
k
R
oger D. Launius 
Editor
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x 
S
o
c
i
e
t
a
l I
m
p
a
c
t o
f Sp
a
c
e
f
l
i
g
h
t 
t
h
e 
t
h
e
m
e
s 
t
h
a
t 
e
m
e
r
g
e
d
, 
a
l
l 
i
n
f
u
s
e
d 
w
i
t
h 
t
h
e 
u
n
d
e
r
l
y
i
n
g 
q
u
e
s
t
i
o
n
s 
a
b
o
v
e
, 
f
o
r
m t
h
e s
e
c
t
i
o
n
s c
o
n
t
a
i
n
e
d i
n t
h
i
s b
o
o
k
. 
F
i
r
s
t
, 
i
t 
w
o
u
l
d 
s
e
e
m 
ob
v
i
o
u
s 
t
h
a
t 
c
e
r
t
a
i
n 
t
u
r
n
i
n
g 
p
o
i
n
t
s 
i
n 
t
h
e 
h
i
s
t
o
r
y 
o
f 
s
p
a
c
e
fl
i
g
h
t 
m
u
s
t 
h
a
v
e 
h
a
d 
a
n 
i
m
p
a
c
t
: 
S
p
u
t
n
i
k
, 
t
h
e 
m
o
o
n 
l
a
n
d
i
n
g
, 
a
n
d 
t
h
e 
S
p
a
c
e 
S
h
u
t
t
l
e 
d
i
s
a
s
t
e
r
s 
a
r
e 
e
t
c
h
e
d 
i
n 
m
e
m
o
r
y 
f
o
r 
b
e
t
t
e
r 
o
r 
w
o
r
s
e
. 
B
u
t 
u
n
p
a
c
k
i
n
g 
t
h
e 
n
a
t
u
r
e 
a
n
d 
e
x
t
e
n
t 
o
f 
t
h
a
t 
i
m
p
a
c
t 
i
s 
n
o 
s
i
m
p
l
e 
t
a
s
k
. 
S
e
c
o
n
d
l
y
, 
a 
c
o
m
m
e
r
c
i
a
l 
a
n
d 
e
c
o
n
o
m
i
c 
c
o
m
p
o
n
e
n
t 
t
o 
s
p
a
c
e
fl
i
g
h
t 
i
s 
u
n
d
e
n
i
a
b
l
e
. 
I
t 
r
a
n
g
e
s 
f
r
o
m 
a 
f
a
r
-
r
e
a
c
h
i
n
g 
a
e
r
o
s
p
a
c
e 
i
n
d
u
s
t
r
y 
a
t 
o
n
e 
e
n
d 
o
f 
t
h
e 
s
p
e
c
t
r
u
m 
t
o 
t
h
e 
f
a
m
o
u
s 
(
a
n
d 
s
o
m
e
t
i
m
e
s 
l
i
t
e
r
a
l
l
y 
l
e
g
e
n
d
a
r
y
) 
“
s
p
i
n
o
f
f
s
” 
a
t 
t
h
e 
ot
h
e
r 
e
n
d
; 
i
t 
i
s 
a 
p
a
r
t 
o
f 
n
a
t
i
o
n
a
l 
a
n
d 
i
n
t
e
r
n
a
t
i
o
n
a
l 
p
o
l
i
t
i
c
a
l 
e
c
o
n
o
m
y
; 
a
n
d 
i
t 
h
a
s 
s
o
m
e
t
i
m
e
s 
m
e
a
s
u
r
a
b
l
e 
b
u
t 
o
f
t
e
n 
el
u
s
iv
e 
e
f
f
e
c
t
s 
o
n 
d
a
i
l
y 
l
i
f
e 
a
n
d 
c
o
m
m
e
r
c
e
. 
E
c
o
n
o
m
i
c 
i
m
p
a
c
t 
i
s 
c
l
o
s
el
y 
r
el
a
t
e
d 
t
o 
a 
t
h
i
r
d 
a
r
e
a
: 
a
p
p
l
i
c
a
t
i
o
n
s 
s
a
t
el
l
i
t
e
s
, 
w
h
i
c
h 
a
r
e 
i
n 
t
u
r
n 
o
f
t
e
n 
i
n
s
e
p
a
r
a
b
l
e 
f
r
o
m 
e
n
v
i
r
o
n
m
e
n
t
a
l 
i
s
s
u
e
s 
a
n
d 
n
a
t
i
o
n
a
l 
s
e
c
u
r
i
t
y
. 
I
m
a
g
i
n
g 
t
h
e 
E
a
r
t
h 
f
r
o
m 
s
p
a
c
e 
a
n
d 
g
l
ob
a
l 
s
p
a
c
e 
s
u
r
v
e
i
l
l
a
n
c
e 
h
a
v
e 
p
l
a
y
e
d 
a
n 
a
r
g
u
a
b
l
y 
c
e
n
t
r
a
l 
r
o
l
e 
i
n 
t
h
e 
i
n
c
r
e
a
s
i
n
g
l
y 
h
e
a
t
e
d 
d
e
b
a
t
e 
o
v
e
r 
c
l
i
m
a
t
e 
c
h
a
n
g
e
, 
a
n
d 
c
h
a
n
g
e
d 
t
h
e 
m
a
n
n
e
r 
i
n 
w
h
i
c
h 
n
a
t
i
o
n
a
l 
s
e
c
u
r
i
t
y 
i
s
s
u
e
s 
a
r
e 
u
n
d
e
r
s
t
o
o
d 
a
n
d 
i
n
t
e
r
p
r
e
t
e
d
. 
J
u
s
t 
h
o
w 
c
e
n
t
r
a
l 
i
s 
a 
m
a
t
t
e
r 
t
h
a
t 
o
n
l
y 
h
i
s
t
o
r
i
c
a
l 
a
n
a
l
y
s
i
s 
c
a
n 
r
e
v
e
a
l
. 
I
n 
a 
f
o
u
r
t
h 
d
o
m
a
i
n
, 
t
h
a
t 
o
f 
s
o
c
i
a
l 
i
m
p
a
c
t
, 
s
p
a
c
e 
a
c
t
iv
i
t
i
e
s 
h
a
v
e 
a
f
f
e
c
t
e
d 
s
c
i
e
n
c
e
, 
m
a
t
h
, 
a
n
d 
e
n
g
i
n
e
e
r
i
n
g 
e
d
u
c
a
t
i
o
n
; 
e
m
b
o
d
i
e
d 
q
u
e
s
t
i
o
n
s 
o
f 
s
t
a
t
u
s
, 
c
iv
i
l 
r
i
g
h
t
s
, 
a
n
d 
g
e
n
d
e
r 
a
m
o
n
g 
ot
h
e
r 
s
o
c
i
a
l 
i
s
s
u
e
s
; 
a
n
d 
l
e
d 
t
o 
t
h
e 
c
r
e
a
t
i
o
n 
o
f 
“
s
p
a
c
e 
s
t
a
t
e
s
” 
s
u
c
h 
a
s 
c
a
l
i
f
o
r
n
i
a
, 
F
l
o
r
i
d
a
, 
a
n
d 
t
e
x
a
s
. 
F
i
n
a
l
l
y
, 
s
p
a
c
e
fl
i
g
h
t 
h
a
s 
a
f
f
e
c
t
e
d 
c
u
lt
u
r
e 
i
n 
m
u
lt
i
p
l
e 
w
a
y
s
, 
r
a
n
g
i
n
g 
f
r
o
m 
w
o
r
l
d
v
i
e
w
s 
a
lt
e
r
e
d 
o
r 
c
o
m
p
l
e
t
el
y 
t
r
a
n
s
f
o
r
m
e
d 
b
y 
t
h
e 
i
m
a
g
e
s 
o
f 
E
a
r
t
h 
f
r
o
m 
s
p
a
c
e 
a
n
d 
t
h
e 
s
p
e
c
t
a
c
u
l
a
r 
v
i
e
w
s 
o
f 
s
p
a
c
e 
f
r
o
m 
E
a
r
t
h
-
o
r
b
i
t
i
n
g 
s
p
a
c
e
c
r
a
f
t
, 
t
o 
o
u
r 
p
l
a
c
e 
i
n 
t
h
e 
u
n
iv
e
r
s
e 
m
a
d
e 
p
o
s
s
i
b
l
e 
b
y 
s
t
u
d
i
e
s 
o
f 
c
o
s
m
i
c 
e
v
o
l
u
t
i
o
n 
a
n
d 
t
h
e 
s
e
a
r
c
h 
f
o
r 
e
x
t
r
a
t
e
r
r
e
s
t
r
i
a
l 
l
i
f
e 
a
n
d 
t
h
e 
e
m
b
o
d
i
m
e
n
t 
o
f 
t
h
e
s
e 
a
n
d 
ot
h
e
r 
t
h
e
m
e
s 
i
n 
l
i
t
e
r
a
t
u
r
e 
a
n
d 
t
h
e 
a
r
t
s
. 
S
e
v
e
r
a
l 
e
s
s
a
y
s 
i
n 
t
h
i
s 
v
o
l
u
m
e 
a
l
s
o 
a
d
d
r
e
s
s 
i
s
s
u
e
s 
o
f 
s
p
a
c
e
fl
i
g
h
t
, 
i
d
e
o
l
o
g
y
, 
a
n
d 
c
u
lt
u
r
e
, 
i
n 
p
a
r
t
i
c
u
l
a
r 
t
h
e s
p
a
c
e m
o
v
e
m
e
n
t a
n
d i
t
s l
i
n
k
s t
o i
d
e
a
s o
f p
r
o
g
r
e
s
s a
n
d u
t
op
i
a
. 
t
h
e
s
e 
o
v
e
r
a
r
c
h
i
n
g 
t
h
e
m
e
s 
i
n 
t
u
r
n 
r
a
i
s
e 
f
u
r
t
h
e
r 
q
u
e
s
t
i
o
n
s
. 
W
h
a
t 
i
s 
t
h
e 
d
i
f
f
e
r
e
n
c
e 
b
e
t
w
e
e
n 
s
o
c
i
a
l 
i
m
p
a
c
t 
a
n
d 
c
u
lt
u
r
a
l 
i
m
p
a
c
t
? 
W
h
a
t 
i
s 
t
h
e 
i
n
t
e
r
p
l
a
y 
b
e
t
w
e
e
n 
s
p
a
c
e
fl
i
g
h
t 
a
n
d 
t
h
o
s
e 
e
n
d
u
r
i
n
g 
a
m
e
r
i
c
a
n 
v
a
l
u
e
s 
o
f 
p
i
o
n
e
e
r
i
n
g
, 
p
r
o
g
r
e
s
s
, 
e
n
t
e
r
p
r
i
s
e
, 
a
n
d 
r
u
g
g
e
d 
i
n
d
iv
i
d
u
a
l
i
s
m
? 
H
o
w 
d
o
e
s 
t
h
i
s 
i
n
t
e
r
p
l
a
y 
d
i
f
f
e
r 
f
r
o
m 
e
x
p
e
r
i
e
n
c
e
s 
i
n 
t
h
e 
S
o
v
i
e
t
/
R
u
s
s
i
a
n
, 
E
u
r
op
e
a
n
, 
o
r 
c
h
i
n
e
s
e 
m
i
l
i
eu
? 
H
o
w 
h
a
s 
s
p
a
c
e
fl
i
g
h
t 
a
f
f
e
c
t
e
d 
c
o
n
c
e
p
t
i
o
n
s 
o
f 
s
el
f 
a
n
d 
ot
h
e
r
s
, 
a
s 
w
el
l 
a
s 
o
u
r 
u
n
d
e
r
s
t
a
n
d
i
n
g 
o
f 
p
u
r
p
o
s
e 
i
n 
t
h
e 
u
n
iv
e
r
s
e
? 
I
n 
t
h
e 
e
n
d
, 
a
l
l 
t
h
e 
t
h
e
m
e
s 
i
n 
t
h
i
s 
v
o
l
u
m
e 
f
o
r
m 
o
v
e
r
l
a
p
p
i
n
g 
d
o
m
a
i
n
s
, 
a
n
d 
t
h
e 
a
t
t
e
n
t
iv
e 
r
e
a
d
e
r 
w
i
l
l 
fi
n
d 
a 
s
y
n
e
r
g
y 
b
e
t
w
e
e
n t
h
e t
h
e
m
a
t
i
c s
e
c
t
i
o
n
s i
n t
h
e b
o
o
k
. 
a
lt
h
o
u
g
h 
w
e 
b
el
i
e
v
e 
w
e 
h
a
v
e 
c
a
p
t
u
r
e
d 
m
a
ny 
o
f 
t
h
e 
o
v
e
r
a
r
c
h
i
n
g 
t
h
e
m
e
s
, 
g
a
p
s 
u
n
d
o
ub
t
e
d
l
y 
r
e
m
a
i
n
, 
a
n
d 
a
t 
a 
l
o
w
e
r 
l
e
v
el 
t
h
e
r
e 
i
s 
c
e
r
t
a
i
n
l
y 
n
o 
c
l
a
i
m 
t
o 
b
e 
c
o
m
p
r
eh
e
n
s
iv
e
, 
o
n
l
y 
a
n 
o
f
f
e
r 
o
f 
r
e
p
r
e
s
e
n
t
a
t
iv
e 
e
x
e
m
p
l
a
r
s 
f
r
o
m 
t
h
e 
m
a
j
o
r 
t
h
e
m
e
s
. 
I
n 
t
h
e 
a
r
e
a 
o
f 
c
o
m
m
e
r
c
i
a
l 
i
m
p
a
c
t
, 
f
o
r 
e
x
a
m
p
l
e
, 
a
s
i
d
e 
f
r
o
m 
a
p
p
l
i
c
a
t
i
o
n
s 
s
a
t
el
l
i
t
e
s 
o
n
l
y 
o
n
e 
p
a
p
e
r 
(
J
e
n
n
i
f
e
r 
R
o
s
s
-
N
a
z
z
a
l
) 
e
x
p
l
i
c
i
t
l
y 


xi 
I
N
t
R
O
D
U
c
t
I
O
N 
a
d
d
r
e
s
s
e
s 
a 
c
o
m
m
e
r
c
i
a
l 
s
p
i
n
o
f
f 
o
f 
t
h
e 
s
p
a
c
e 
p
r
o
g
r
a
m
—
t
h
e 
a
r
e
a 
m
o
s
t 
p
e
op
l
e 
t
h
i
n
k 
o
f 
i
m
m
e
d
i
a
t
el
y 
w
h
e
n 
a
n
d 
i
f 
t
h
e
y 
t
h
i
n
k 
a
t 
a
l
l 
a
b
o
u
t 
s
p
a
c
e
fl
i
g
h
t 
a
n
d 
s
o
c
i
e
t
y
. 
H
i
s
t
o
r
y
, 
r
a
t
h
e
r 
t
h
a
n 
p
ub
l
i
c 
a
f
f
a
i
r
s
, 
h
a
s 
a
n 
i
m
p
o
r
t
a
n
t 
r
o
l
e 
t
o 
p
l
a
y 
h
e
r
e 
i
n 
a
n
a
l
y
z
i
n
g 
c
o
m
m
e
r
c
i
a
l 
i
m
p
a
c
t
s
. 
a
n 
e
n
t
i
r
e 
v
o
l
u
m
e 
c
o
u
l
d 
b
e 
d
e
v
ot
e
d 
t
o 
t
h
i
s 
s
ub
j
e
c
t a
l
o
n
e
, a
n
d f
u
r
t
h
e
r v
o
l
u
m
e
s i
n t
h
e N
a
S
a
 H
i
s
t
o
r
y S
e
r
i
e
s w
i
l
l d
o s
o
. 
t
h
e 
t
h
e
m
e
s 
o
f 
t
h
i
s 
v
o
l
u
m
e 
a
l
s
o 
t
i
e 
i
n
t
o 
d
e
e
p
e
r 
t
h
r
e
a
d
s 
o
f 
c
o
n
t
e
m
p
o
r
a
r
y 
i
n
t
el
l
e
c
t
u
a
l 
a
r
g
u
m
e
n
t
. 
O
n
e 
h
a
s 
t
o 
d
o 
w
i
t
h 
t
h
e 
m
e
a
n
i
n
g 
o
f 
c
u
lt
u
r
e
. 
m
o
r
e 
t
h
a
n 
5
0 
y
e
a
r
s 
a
g
o 
t
w
o 
a
n
t
h
r
op
o
l
o
g
i
s
t
s 
c
o
l
l
a
p
s
e
d 
1
6
4 
d
i
s
t
i
n
c
t 
d
e
fi
n
i
t
i
o
n
s 
o
f 
c
u
lt
u
r
e 
i
n
t
o 
o
n
e
: 
“
[
c
]
u
lt
u
r
e 
i
s 
a 
p
r
o
d
u
c
t
; 
i
s 
h
i
s
t
o
r
i
c
a
l
; 
i
n
c
l
u
d
e
s 
i
d
e
a
s
, 
p
a
t
t
e
r
n
, 
a
n
d 
v
a
l
u
e
s
; 
i
s 
s
el
e
c
t
iv
e
; 
i
s 
l
e
a
r
n
e
d
; 
i
s 
b
a
s
e
d 
u
p
o
n 
s
y
m
b
o
l
s
; 
a
n
d 
i
s 
a
n 
a
b
s
t
r
a
c
t
i
o
n 
f
r
o
m 
b
eh
a
v
i
o
r 
a
n
d 
t
h
e 
p
r
o
d
u
c
t
s 
o
f 
b
eh
a
v
i
o
r
.
”
3 
m
o
r
e 
r
e
c
e
n
t
l
y 
c
l
i
f
f
o
r
d 
G
e
e
r
t
z 
d
e
fi
n
e
d 
c
u
lt
u
r
e 
a
s 
“
a
n 
h
i
s
t
o
r
i
c
a
l
l
y 
t
r
a
n
s
m
i
t
t
e
d 
p
a
t
t
e
r
n 
o
f 
m
e
a
n
i
n
g
s 
e
m
b
e
d
d
e
d 
i
n 
s
y
m
b
o
l
i
c 
f
o
r
m
s 
b
y 
m
e
a
n
s 
o
f 
w
h
i
c
h 
m
e
n 
[
p
e
op
l
e
] 
c
o
m
m
u
n
i
c
a
t
e
, 
p
e
r
p
e
t
u
a
t
e 
a
n
d 
d
e
v
el
op 
t
h
e
i
r 
k
n
o
w
l
e
d
g
e 
a
b
o
u
t 
a
n
d 
a
t
t
i
t
u
d
e
s 
t
o
w
a
r
d 
l
i
f
e
.
”
4 
a
c
c
o
r
d
i
n
g 
t
o 
H
a
r
v
a
r
d 
b
i
o
l
o
g
i
s
t 
E
. 
O
. 
W
i
l
s
o
n
—
f
a
m
e
d 
f
o
r 
h
i
s 
w
o
r
k 
o
n 
s
o
c
i
ob
i
o
l
o
g
y
—
e
a
c
h 
s
o
c
i
e
t
y 
c
r
e
a
t
e
s 
c
u
lt
u
r
e 
a
n
d 
i
s 
c
r
e
a
t
e
d 
b
y 
i
t
.
5 
I
n 
s
h
o
r
t
, 
c
u
lt
u
r
e 
a
n
d 
s
o
c
i
e
t
y 
a
r
e 
m
o
v
i
n
g 
t
a
r
g
e
t
s
, 
e
v
o
l
v
i
n
g 
w
i
t
h 
t
i
m
e 
a
n
d 
i
n 
s
p
a
c
e 
(
p
e
r
h
a
p
s 
l
i
t
e
r
a
l
l
y 
i
n 
o
u
t
e
r 
s
p
a
c
e
)
; 
n
ot 
o
n
l
y 
d
o
e
s 
c
h
i
n
e
s
e 
c
u
lt
u
r
e 
d
i
f
f
e
r 
f
r
o
m 
W
e
s
t
e
r
n 
c
u
lt
u
r
e
, 
b
ot
h 
w
e
r
e 
d
i
f
f
e
r
e
n
t 5
0 y
e
a
r
s a
g
o t
h
a
n t
h
e
y a
r
e n
o
w
. 
a
n
ot
h
e
r 
br
o
a
d
l
y 
r
el
a
t
e
d 
i
n
t
el
l
e
c
t
u
a
l 
t
h
e
m
e 
i
s 
p
o
s
t
m
o
d
e
r
n
i
s
m
, 
t
h
e 
c
o
n
s
t
r
u
c
t
i
o
n 
o
f 
o
u
r 
w
o
r
l
d
v
i
e
w
. 
I
n 
t
h
e 
c
o
n
t
e
x
t 
o
f 
t
h
i
s 
v
o
l
u
m
e 
o
n
e 
m
i
g
h
t 
w
el
l 
a
s
k 
a
b
o
u
t 
t
h
e 
s
o
c
i
e
t
a
l 
a
n
d 
c
u
lt
u
r
a
l 
i
m
p
a
c
t 
o
n 
s
p
a
c
e
fl
i
g
h
t 
r
a
t
h
e
r 
t
h
a
n 
o
f 
s
p
a
c
e
fl
i
g
h
t
. 
G
l
e
n 
a
s
n
e
r 
p
o
i
n
t
s 
o
u
t 
i
n 
h
i
s 
p
a
p
e
r 
t
h
a
t 
l
i
t
t
l
e 
a
t
t
e
n
t
i
o
n 
i
s 
g
iv
e
n 
t
o 
t
h
e 
p
o
s
s
i
b
i
l
i
t
y 
o
f 
r
e
v
e
r
s
e 
e
f
f
e
c
t 
i
n 
t
h
i
s 
v
o
l
u
m
e
, 
d
e
s
p
i
t
e 
e
x
p
l
i
c
i
t 
r
e
q
u
e
s
t
s 
i
n 
t
h
e 
c
a
l
l 
f
o
r 
p
a
p
e
r
s 
(
J
o
h
n 
L
o
g
s
d
o
n
, 
w
i
t
h 
h
i
s 
e
x
a
m
i
n
a
t
i
o
n 
o
f 
t
h
e 
i
m
p
a
c
t 
o
f 
t
h
e 
p
o
s
t-
c
o
l
d 
W
a
r 
e
n
v
i
r
o
n
m
e
n
t
, 
i
s 
o
n
e 
e
x
c
e
p
t
i
o
n
)
. 
a
s 
a
s
n
e
r 
p
u
t
s 
i
t 
“
t
h
e 
c
o
n
c
e
p
t 
o
f 
s
o
c
i
e
t
a
l 
i
m
p
a
c
t 
i
s 
p
r
ob
l
e
m
a
t
i
c 
t
o 
t
h
e 
e
x
t
e
n
t 
t
h
a
t 
i
t 
i
s 
b
a
s
e
d 
o
n 
a
n 
a
s
s
u
m
p
t
i
o
n 
t
h
a
t 
t
h
e 
i
n
fl
u
e
n
c
e 
o
f 
s
p
a
c
e
fl
i
g
h
t 
o
n 
s
o
c
i
e
t
y 
i
s 
m
o
r
e 
w
o
r
t
h
y 
o
f 
a
n
a
l
y
s
i
s 
t
h
a
n 
ot
h
e
r 
c
o
n
c
e
p
t
u
a
l
i
z
a
t
i
o
n
s 
o
f 
t
h
e 
r
el
a
t
i
o
n
s
h
i
p
, 
s
u
c
h 
a
s 
t
h
e 
i
n
fl
u
e
n
c
e 
o
f 
s
o
c
i
e
t
y 
o
n 
s
p
a
c
e
fl
i
g
h
t 
o
r 
t
h
e 
m
u
t
u
a
l 
s
h
a
p
i
n
g 
o
f 
s
p
a
c
e
fl
i
g
h
t 
a
n
d 
s
o
c
i
e
t
y
.
”
6 
H
e 
s
u
g
g
e
s
t
s 
p
o
s
s
i
b
i
l
i
t
i
e
s 
f
o
r 
e
x
a
m
i
n
i
n
g 
t
h
e 
h
i
s
t
o
r
y 
o
f 
s
p
a
c
e
fl
i
g
h
t 
b
y 
f
o
c
u
s
i
n
g 
o
n 
s
t
a
t
u
s
, 
r
a
c
e
, 
a
n
d 
g
e
n
d
e
r 
i
n 
t
h
e 
c
o
n
t
e
x
t 
o
f 
w
o
r
k
, 
t
h
e 
l
o
c
a
l 
c
o
m
m
u
n
i
t
y
, 
a
n
d 
3. 
a
lfr
ed 
L
. 
Kr
oeber 
and 
c
lyde 
K. 
m
. 
Kluckhohn, 
Culture:
A 
Cr
itical 
Review 
of 
Concepts 
and 
Definitions
, 
p
aper
s 
of 
the 
p
eabody 
m
useum, 
Har
v
ar
d 
Uni
v
er
sity
, 
v
. 
47, 
no
. 
12, 
pp
. 
643-4, 
656 
(
c
ambr
idge 
ma
: 
t
he 
p
eabody 
m
useum,
 1952). 
4
.
clifford Geertz,
The Interpretation of Cultures 
(
N
e
w
Y
o
r
k
:
B
a
s
i
c
B
o
o
k
s
,
1
9
7
3
)
,
p
.
2
8
9
.
F
o
r
m
o
r
e
o
n
t
h
e
d
e
b
a
t
e 
o
v
e
r 
t
h
e 
n
a
t
u
r
e 
a
n
d 
m
e
a
n
i
n
g 
o
f 
c
u
l
t
u
r
e 
s
e
e 
a
d
a
m 
K
u
p
e
r
, 
C
u
l
t
u
r
e
:
T
h
e 
A
n
t
h
r
o
p
o
l
o
g
i
s
t
s
’
A
c
c
o
u
n
t 
(
H
a
r
v
a
r
d 
U
n
i
v
e
r
s
i
t
y 
p
r
e
s
s
: 
c
a
m
b
r
i
d
g
e
, 
m
a
, 
1
9
9
9
)
. 
F
o
r 
d
e
b
a
t
e
d 
d
i
f
f
e
r
e
n
c
e
s 
b
e
t
w
e
e
n 
t
h
e 
c
o
n
c
e
p
t
s 
o
f 
c
u
l
t
u
r
e 
a
n
d 
s
o
c
i
e
t
y 
a 
g
o
o
d 
s
t
a
r
t
i
n
g 
p
o
i
n
t 
i
s 
N
i
g
e
l 
R
a
p
p
o
r
t 
a
n
d 
J
o
a
n
n
a 
O
v
e
r
i
n
g
, 
S
o
c
i
a
l 
a
n
d 
C
u
l
t
u
r
a
l 
A
n
t
h
r
o
p
o
l
o
g
y
: 
T
h
e 
K
e
y 
C
o
n
c
e
p
t
s 
(
R
o
u
t
l
e
d
g
e
:
L
o
n
d
o
n 
a
n
d 
N
e
w
Y
o
r
k
,
2
0
0
0
)
,
e
n
t
r
i
e
s 
o
n 
“
c
u
l
t
u
r
e
” 
a
n
d 
“
s
o
c
i
e
t
y
”
. 
5. 
E.
 O
.
W
ilson, 
Consilience: 
The Unity of Knowledge
 (Knopf:
 Ne
w 
Y
ork,
 1998) 
6. 
Glen 
a
sner
,
 this v
olume
. 





























































































36 
S
o
c
i
e
t
a
L 
i
m
p
a
c
t o
F
 S
p
a
c
e
F
L
i
g
h
t 
a
pollo 
F
i
n
a
l
l
y
, 
t
h
e
r
e 
a
r
e 
e
v
e
n
t
s 
t
h
a
t 
w
e
r
e 
h
a
i
l
e
d 
a
t 
t
h
e 
t
i
m
e 
a
s 
t
u
r
n
i
n
g 
p
o
i
n
t
s 
i
n 
h
i
s
t
o
r
y 
a
n
d 
a
c
c
e
p
t
e
d 
a
s 
s
u
c
h 
b
y 
v
i
r
t
u
a
l
l
y 
e
v
e
r
y
o
n
e
,
b
u
t 
w
h
i
c
h 
n
o
w 
i
n
v
i
t
e 
r
e
c
o
n
s
i
d
e
r
a
t
i
o
n
.
t
h
e 
m
o
s
t 
o
b
v
i
o
u
s 
t
h
a
t 
i 
w
o
u
l
d 
p
o
i
n
t 
t
o 
i
s 
t
h
e 
a
p
o
l
l
o 
1
1 
l
a
n
d
i
n
g 
o
n 
t
h
e 
m
o
o
n 
o
n 
2
0 
J
u
l
y 
1
9
6
9
. 
i
m
m
e
d
i
a
t
e
l
y 
t
h
e
r
e
a
f
t
e
r
, 
p
r
e
s
i
d
e
n
t 
r
i
c
h
a
r
d 
n
i
x
o
n 
t
o
l
d 
a
n 
a
s
s
e
m
b
l
e
d 
a
u
d
i
e
n
c
e 
t
h
a
t 
t
h
e 
d
a
t
e
s 
e
n
c
o
m
p
a
s
s
i
n
g 
t
h
e 
i
g
h
t 
o
f 
a
p
o
l
l
o 
1
1 
r
e
p
r
e
s
e
n
t
e
d 
t
h
e 
m
o
s
t 
s
i
g
n
i
c
a
n
t 
w
e
e
k 
i
n 
t
h
e 
h
i
s
t
o
r
y 
o
f 
e
a
r
t
h 
s
i
n
c
e 
t
h
e 
c
r
e
a
t
i
o
n
.
4
8 
p
e
r
h
a
p
s 
h
e 
w
a
s 
c
a
u
g
h
t 
u
p 
i
n 
t
h
e 
m
o
m
e
n
t
, 
b
u
t 
a
t 
l
e
a
s
t 
a
t 
t
h
a
t 
t
i
m
e 
t
h
e 
p
r
e
s
i
d
e
n
t 
e
x
p
r
e
s
s
e
d 
t
h
e 
v
i
e
w 
t
h
a
t 
t
h
i
s 
w
a
s 
b
o
t
h 
a 
p
a
t
h
-
b
r
e
a
k
i
n
g 
a
n
d 
p
e
r
m
a
n
e
n
t 
e
n
d
e
a
v
o
r
, 
a 
l
e
g
a
c
y 
o
f 
a
c
c
o
m
p
l
i
s
h
m
e
n
t 
t
h
a
t 
f
u
t
u
r
e 
g
e
n
e
r
a
t
i
o
n
s 
w
o
u
l
d 
r
e
e
c
t 
u
p
o
n 
a
s 
t
h
e
y 
p
l
i
e
d 
i
n
t
e
r
g
a
l
a
c
t
i
c 
s
p
a
c
e 
a
n
d 
c
o
l
o
n
i
z
e
d 
p
l
a
n
e
t
s 
t
h
r
o
u
g
h
o
u
t 
t
h
e 
g
a
l
a
x
y
. 
u
n
d
o
u
b
t
e
d
l
y
, 
h
e 
b
e
l
i
e
v
e
d 
i
t 
a 
t
u
r
n
i
n
g 
p
o
i
n
t 
i
n 
h
i
s
t
o
r
y
. 
o
t
h
e
r
s 
d
i
d
a
s
w
e
l
l
.
a
p
o
l
l
o
s
u
g
g
e
s
t
e
d
t
h
a
t
a
m
e
r
i
c
a
h
a
d
b
o
t
h
t
h
e
c
a
p
a
b
i
l
i
t
y
a
n
d
t
h
e
w
h
e
r
e
w
i
t
h
a
l 
t
o 
a
c
c
o
m
p
l
i
s
h 
t
r
u
l
y 
a
s
t
o
u
n
d
i
n
g 
p
e
a
c
e
f
u
l 
g
o
a
l
s
.
a
l
l 
i
t 
n
e
e
d
e
d 
w
a
s 
t
h
e 
w
i
l
l
.
4
9 
n
o
w
, 
mor
e 
than 
a 
generation 
r
emo
v
ed 
fr
om 
the 
last 
of 
the 
a
pollo 
missions 
to 
visit 
the 
m
oon 
in 
December 
1972, 
that 
tur
ning 
point 
appear
s 
f
ar 
less 
signicant 
than 
it 
did 
dur
ing 
the 
time 
of 
a
pollo
.
a
dv
ocates 
of 
human 
exploration 
ha
v
e 
tended 
to 
vie
w 
the 
astr
onauts 
who 
landed 
on 
the 
m
oon 
as 
people 
akin 
to 
fteenth-centur
y 
v
o
y
ager
s 
of 
disco
v
er
y 
such 
as 
c
hr
istopher 
c
olumb
us—the 
v
anguar
ds 
of 
sustained 
human 
exploration 
and 
mig
ration. 
But 
as 
time 
pr
o
g
r
esses, 
those 
r
st 
space 
v
entur
es 
ma
y 
w
ell 
pr
o
v
e 
to 
be 
mor
e 
lik
e 
Leif 
e
r
ickson’
s 
v
o
y
ages 
fr
om 
Scandina
via 
se
v
eral 
hundr
ed y
ear
s earlier—an explorator
y dead end. 
M
a
x
i
m
s o
f T
u
r
n
i
n
g P
o
i
n
t
s 
i
n S
p
a
c
e H
i
s
t
o
r
y 
i 
w
ould 
close 
this 
essa
y 
b
y 
offer
ing 
10 
maxims 
for 
an
y
one 
consider
ing 
the 
place of tur
ning points in the histor
y of spaceight.
5
0 
1. 
t
ur
ning 
points 
signify 
a 
cr
itical 
junctur
e 
in 
the 
coalescence 
of 
a 
set 
of 
e
v
ents 
that signal a shift in the str
eam of histor
y
. 
2. 
t
ur
ning 
points 
most 
often 
r
epr
esent 
attempts 
b
y 
obser
v
er
s 
to 
assign 
signicance 
to 
e
v
ents,
either 
at 
the 
time 
or 
ther
eafter
.
Depending 
on 
per
specti
v
e
,
counter
v
ailing 
issues, 
and 
subsequent 
de
v
elopments, 
the
y 
ma
y 
shift 
or 
become 
meaningless 
or 
meaningful.
t
he
y 
ar
e 
also 
subject 
to 
“political 
spin” 
and 
the 
vicissitudes 
of 
the 
“master nar
rati
v
e
.
” 
48. 
CBS Ev
ening News 
T
r
anscr
ipt,
 10:56:20 PM EDT
,
 7/20/69
 (
n
e
w 
Y
ork:
c
BS 
n
e
ws,
 1969),
 p
.
 159. 
4
9
. 
Congressional 
Quar
terl
y 
(25 
J
uly 
1969):
p
.
1311;
The 
Futur
ist 
(
o
ctober 
1969):
p
.
123.
o
n 
the 
possibilities 
raised 
b
y 
a
pollo
,
see 
r
o
ger 
D
.
Launius, 
“
p
erfect 
W
orlds,
p
erfect 
Societies:
t
he 
p
er
sistent 
g
oal 
of 
u
topia 
in 
h
uman 
Spaceight,
” 
Jour
nal 
of 
the 
Br
itish 
Inter
planetar
y 
Society 
56 
(September/
o
ctober 
2003):
 pp
.
 338–349. 
50. 
t
he 
follo
wing 
is 
based 
on 
the 
comments 
of 
r
ichar
d 
p
. 
h
allion, 
“
t
ur
ning 
p
oints 
in 
a
er
ospace 
h
istor
y:
 Some 
t
houghts,
”
 16 
a
ugust 2006,
 cop
y in possession of author
. 
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7 
W
h
a
t 
a
r
e 
T
u
r
n
i
n
g 
P
o
i
n
t
s 
i
n 
H
i
s
t
o
r
y
, 
a
n
d 
W
h
a
t 
W
e
r
e 
T
h
e
y 
f
o
r 
t
h
e 
S
p
a
c
e 
A
g
e
? 
F
i
g
u
r
e 
2
.
3
—
A
s
t
r
o
n
a
u
t 
B
u
z
z 
A
l
d
r
i
n
, 
l
u
n
a
r 
m
o
d
u
l
e 
p
i
l
o
t 
o
f 
t
h
e 
fi
r
s
t 
l
u
n
a
r 
l
a
n
d
i
n
g 
m
i
s
s
i
o
n
, 
p
o
s
e
s 
f
o
r 
a 
p
h
o
t
o
g
r
a
p
h 
b
e
s
i
d
e 
t
h
e 
d
e
p
l
o
y
e
d 
U
n
i
t
e
d 
S
t
a
t
e
s 
fl
a
g 
d
u
r
i
n
g 
a
n 
A
p
o
l
l
o 
1
1 
e
x
t
r
a
v
e
h
i
c
u
l
a
r 
a
c
t
i
v
i
t
y 
(
E
V
A
) 
o
n 
t
h
e 
l
u
n
a
r 
s
u
r
f
a
c
e
. 
T
h
e 
fi
r
s
t 
M
o
o
n 
l
a
n
d
i
n
g 
i
s 
u
n
i
v
e
r
s
a
l
l
y 
v
i
e
w
e
d 
a
s 
a 
p
i
v
o
t
a
l 
e
v
e
n
t 
i
n 
h
i
s
t
o
r
y
. 
W
i
t
h 
t
h
e 
p
a
s
s
a
g
e 
o
f 
t
i
m
e
, 
a
n
d 
t
h
e 
f
a
i
l
u
r
e 
t
o 
c
o
n
t
i
n
u
e 
l
u
n
a
r 
e
x
p
l
o
r
a
t
i
o
n 
b
e
y
o
n
d 
t
h
e 
A
p
o
l
l
o 
p
r
o
g
r
a
m
, 
i
t 
s
e
e
m
s 
l
e
s
s 
a 
t
u
r
n
i
n
g 
p
o
i
n
t 
a
n
d 
m
o
r
e 
a 
“
b
l
i
p
” 
i
n 
t
h
e 
fl
o
w 
o
f 
h
i
s
t
o
r
y
. H
o
w s
h
o
u
l
d i
t b
e i
n
t
e
r
p
r
e
t
e
d i
n t
h
e f
u
t
u
r
e
? (
N
A
S
A p
h
o
t
o n
o
. G
P
N
-
2
0
0
1
-
0
0
0
0
1
2
)
. 
3. 
t
ur
ning 
points 
pr
o
vide 
a 
shor
t-hand 
of 
analysis 
that 
ma
y 
be 
used 
effecti
v
ely
, 
b
ut 
too 
often 
the
y 
mash 
hackne
y
ed 
and 
amateur
ish 
analysis.
t
he
y 
ar
e 
lik
e 
g
eorge 
W
. 
p
ier
son’
s 
character
ization 
of 
the 
“Fr
ontier 
t
hesis” 
of 
Fr
eder
ick 
J
ackson 
t
ur
ner
: 
“too 
optimistic
, 
too 
r
omantic
, 
too 
pr
o
vincial, 
and 
too 
nationalistic” 
to 
be 
of 
g
r
eat utility for the histor
ian’
s task.
5
1 
4. 
t
ur
ning 
points 
adher
e 
to 
the 
standar
d 
of 
denition 
emplo
y
ed 
b
y 
J
ustice 
p
otter 
Ste
w
ar
t 
when 
confr
onted 
with 
dening 
por
no
g
raph
y:
“
i 
shall 
not 
toda
y 
attempt 
fur
ther 
to 
dene 
the 
kinds 
of 
mater
ial 
. 
. 
. 
b
ut 
i 
kno
w 
it 
when 
i 
see 
it.
”
5
2 
t
he
y 
defy 
denition, 
and 
one 
per
son’
s 
tur
ning 
point 
might 
concei
v
ab
ly 
be 
another 
per
son’
s 
stasis. 
i
t 
might 
be 
appr
opr
iate 
to 
apply 
something 
lik
e 
the 
Safr-Simpson 
h
ur
r
icane 
Scale 
to 
identify 
impor
tance 
and 
se
v
er
ity 
of 
tur
ning 
points on a 1 to 5 scale
. 
51. 
Quoted 
in 
r
ichar
d 
h
ofstadter
, 
The 
Progressiv
e 
Histor
ians:
T
ur
ner
, 
Bear
d, 
P
ar
r
ington 
(
n
e
w 
Y
ork:
a
lfr
ed 
a
.
 
Knopf
,
 1969),
 p
.
 149. 
52. 
J
acobellis v
.
 Ohio
,
 378 
u
.S
.
 184 (1964). 


38 
S
o
c
i
e
t
a
L 
i
m
p
a
c
t o
F
 S
p
a
c
e
F
L
i
g
h
t 
5. 
t
ur
ning 
points 
ar
e 
often 
v
ague 
and 
impr
ecise
.
t
heir 
v
er
y 
elasticity 
offer
s 
a 
clue 
to 
their 
attraction 
as 
w
ell 
as 
a 
cor
e 
r
eason 
for 
using 
them 
with 
car
e
.
t
he
y 
ma
y 
be 
in
v
ok
ed 
to 
argue 
for 
or 
against 
vir
tually 
an
ything, 
and 
accor
dingly 
the
y 
r
epr
esent a for
m of histor
ical mirage and incoher
ence
. 
6. 
t
ur
ning 
points 
of 
the 
most 
useful 
v
ar
iety 
ar
e 
those 
used 
in 
the 
most 
simple
, 
concr
ete situations. 
7. 
t
ur
ning 
points 
do 
not 	
necessar
ily 
pr
o
vide 
useful 
indicator
s 
of 
subsequent 
success or f
ailur
e for the actor
s in
v
olv
ed in their stor
y
. 
8. 
t
u
r
n
i
n
g 
p
o
i
n
t
s 
m
o
s
t 
o
f
t
e
n 
s
i
g
n
i
f
y 
a 
l
i
n
e
a
r 
c
o
n
c
e
p
t
i
o
n 
o
f 
h
i
s
t
o
r
y 
t
h
a
t 
r
a
r
e
l
y 
r
e
p
r
e
s
e
n
t
s 
t
h
e 
r
e
a
l
i
t
y 
o
f 
a 
c
o
m
p
l
e
x
, 
p
a
r
a
l
l
e
l
, 
m
u
l
t
i
c
a
u
s
a
t
i
o
n
a
l 
e
v
o
l
u
t
i
o
n 
o
f 
h
i
s
t
o
r
y
. 
9. 
t
ur
ning 
points 
ar
e 
often 
psycholo
g
ical 
in 
focus, 
r
ing 
those 
exper
iencing 
them 
to 
under
tak
e 
a 
differ
ent 
appr
oach 
to 
what 
had 
pr
e
viously 
been 
the 
nor
m.
t
hese 
ar
e 
appr
opr
iate
l
y 
c
o
n
s
i
d
e
r
e
d 
t
h
e 
f
a
u
l
t 
l
i
n
e
s 
i
n 
t
h
e 
s
t
r
e
a
m 
o
f 
h
i
s
t
o
r
y
. 
i
t 
m
i
g
h
t 
g
o
a
d 
t
h
e
m 
t
o 
a
c
t
i
o
n
, 
o
r 
i
t 
m
i
g
h
t 
l
u
l
l 
t
h
e
m 
t
o 
c
o
m
p
l
a
c
e
n
c
y
. 
i
t 
n
e
v
e
r 
f
o
s
t
e
r
s 
t
h
e 
s
t
a
t
u
s 
q
u
o
. 
10. 
t
u
r
n
i
n
g	
p
o
i
n
t
s 
t
o
o 
o
f
t
e
n 
l
e
a
d 
t
h
o
s
e 
i
n
v
o
k
i
n
g 
t
h
e
m 
i
n
t
o 
a
c
c
e
p
t
i
n
g 
a 
p
r
o
g
r
e
s
s
iv
e 
i
n
t
e
r
p
re
t
a
t
i
o
n 
o
f 
t
h
e 
p
a
s
t 
i
n 
w
h
i
c
h 
i
d
e
a
s 
o
f 
e
x
c
e
p
t
i
o
n
a
l
i
s
m 
a
n
d 
a
d
v
a
n
c
e
m
e
n
t 
re
i
g
n
.
5
3 
t
his 
last 
maxim 
is 
especially 
signicant.
a
mer
ican 
histor
y 
has 
been 
dominated 
b
y 
a 
vision 
of 
pr
o
g
r
ess, 
of 
mo
ving 
fr
om 
nothing 
to 
something—essentially 
the 
opposite 
of 
the 
la
w 
of 
entr
op
y 
in 
ph
ysics. 
a
s 
histor
ian 
r
ichar
d 
p
. 
h
allion 
r
ecently 
r
emark
ed,
 r
epeated acceptance of the tur
ning point concept 
[ 
. 
. 
. 
] 
implies 
a 
teleolo
g
ical, 
linear
, 
sequential 
‘achie
v
ement 
of 
e
v
ents’ 
leading 
inexorab
ly 
in 
a 
cer
tain 
dir
ection, 
usually 
dened 
as 
‘pr
o
g
r
ess.
’ 
i
n 
f
act, 
this 
ignor
es 
the 
inher
ently 
disor
der
ed 
natur
e 
of 
the 
histor
ical 
pr
o
g
r
ess, 
which 
r
eects 
chance
, 
national 
cir
cumstance
, 
indi
vidual 
action 
(and 
w
e 
m
ust 
r
emember 
that, 
at 
hear
t, 
all 
histor
y 
is 
the 
w
orking 
of 
people 
thr
ough 
time), 
and 
which 
r
esults 
in 
a 
typically 
sim
ultaneous 
and 
parallel 
patter
n 
of 
de
v
elopment, 
one 
in 
which 
exploitation 
and 
inno
v
ation 
is 
at 
least equally as impor
tant is in
v
ention.
5
4 
W
ith 
the 
o
v
erb
ur
dening 
dominance 
of 
a
mer
ican 
exceptionalism 
as 
a 
guiding 
pr
inciple 
of 
a
mer
ican 
histor
io
g
raph
y
, 
it 
behoo
v
es 
histor
ians 
to 
w
eigh 
car
efully 
the 
usefulness—v
er
sus 
the 
possib
le 
confusions—of 
the 
use 
of 
the 
ter
m 
tur
ning 
point 
in 
histor
ical 
explanation.
t
his 
is 
especially 
the 
case 
for 
space 
histor
ians 
as 
w
e 
enter 
a 
season 
of 
signicant 
anni
v
er
sar
ies 
of 
major 
e
v
ents 
in 
the 
histor
y 
of 
the 
space 
age
, 
such as the 2007 50th-anni
v
er
sar
y of the launch of Sputnik 1. 
53. 
o
n 
a
mer
ican 
exceptionalism, 
see 
K
erwin 
Lee 
Klein, 
Frontiers 
of 
Histor
ical 
Imagination: 
Nar
r
ating 
the 
European 
Conquest 
of 
Nativ
e 
Amer
ica, 
1890–1990 
(Berk
ele
y
, 
c
a
: 
u
ni
v
er
sity 
of 
c
alifor
nia 
p
r
ess, 
1997);
r
ichar
d 
t
.
h
ughes, 
Myths 
Amer
ica Liv
es By
 (
u
rbana, 
i
L: 
u
ni
v
er
sity of 
i
llinois 
p
r
ess,
 2003). 
54.
h
allion,
“
t
ur
ning 
p
oints in 
a
er
ospace 
h
istor
y:
 Some 
t
houghts,
”
 p
.
 4. 



































































6
3 
L
i
v
e 
f
r
o
m 
t
h
e 
M
o
o
n: 
T
h
e 
S
o
c
i
e
t
a
l 
I
m
p
a
c
t 
o
f 
A
p
o
l
l
o 
m
o
o
n 
m
i
s
s
i
o
n
s
. 
i
t 
a
l
s
o 
i
n
c
l
u
d
e
d 
s
t
o
r
y
t
e
l
l
e
r
s 
w
h
o 
w
e
r
e 
m
o
v
e
d 
t
o 
r
e
v
i
s
i
t 
t
h
e 
a
p
o
l
l
o 
s
a
g
a
. 
o
n
e 
w
a
s 
l
m 
d
i
r
e
c
t
o
r 
r
o
n 
h
o
w
a
r
d
, 
w
h
o 
b
r
o
u
g
h
t 
a
p
o
l
l
o
’
s 
m
o
s
t 
d
r
a
m
a
t
i
c 
m
i
s
s
i
o
n
,
 1
9
7
0
’
s
 h
a
r
r
o
w
i
n
g 
a
p
o
l
l
o
 1
3
 
i
g
h
t
,
 t
o
 t
h
e
 s
c
r
e
e
n
 i
n
 1
9
9
5
.
W
i
t
h
 a
 c
a
s
t
 h
e
a
d
e
d 
b
y 
o
s
c
a
r
-
w
i
n
n
e
r 
t
o
m 
h
a
n
k
s 
a
s 
J
i
m 
L
o
v
e
l
l
, 
t
h
e 
l
m 
d
e
p
i
c
t
e
d 
t
h
e 
s
t
r
u
g
g
l
e
, 
i
n 
s
p
a
c
e 
a
n
d 
o
n 
t
h
e 
g
r
o
u
n
d
,
t
o 
r
e
s
c
u
e 
L
o
v
e
l
l 
a
n
d 
h
i
s 
c
r
e
w
.
o
n
e 
o
f 
t
h
e 
y
e
a
r
’
s 
t
o
p
-
g
r
o
s
s
i
n
g 
l
m
s
, 
A
p
o
l
l
o 
1
3 
w
a
s 
m
o
r
e 
t
h
a
n 
a 
r
e
t
e
l
l
i
n
g 
o
f 
e
v
e
n
t
s
; 
i
t 
w
a
s 
a 
c
e
l
e
b
r
a
t
i
o
n 
o
f 
t
h
e 
c
o
u
r
a
g
e 
a
n
d 
i
n
g
e
n
u
i
t
y 
t
h
a
t 
c
h
a
r
a
c
t
e
r
i
z
e
d 
t
h
e 
e
n
t
i
r
e 
a
p
o
l
l
o 
p
r
o
g
r
a
m
.
t
h
e 
a
s
t
r
o
n
a
u
t
s 
w
e
r
e 
n
o
t 
t
h
e 
o
n
l
y 
h
e
r
o
e
s 
f
e
a
t
u
r
e
d
; 
t
h
e 
l
m 
a
l
s
o 
s
p
o
t
l
i
g
h
t
e
d 
t
h
e 
m
i
s
s
i
o
n 
c
o
n
t
r
o
l
l
e
r
s 
i
n 
h
o
u
s
t
o
n 
i
n 
a
l
l 
t
h
e
i
r 
e
n
g
i
n
e
e
r
i
n
g
-
n
e
r
d 
g
l
o
r
y
.
t
h
e 
l
m 
e
v
e
n 
s
p
a
w
n
e
d 
a 
c
o
u
p
l
e 
o
f 
n
e
w 
c
a
t
c
h
p
h
r
a
s
e
s
: 
“
h
o
u
s
t
o
n
, 
w
e 
h
a
v
e 
a 
p
r
o
b
l
e
m
”
2
4
—
t
h
e 
r
s
t 
a
n
n
o
u
n
c
e
m
e
n
t 
f
r
o
m 
h
a
n
k
s
’ 
J
i
m 
L
o
v
e
l
l 
t
h
a
t 
a
p
o
l
l
o 
1
3 
w
a
s 
i
n 
t
r
o
u
b
l
e
—
a
n
d 
t
h
e 
r
a
l
l
y
i
n
g 
c
r
y 
s
p
o
k
e
n 
b
y 
e
d 
h
a
r
r
i
s 
a
s 
F
l
i
g
h
t 
D
i
r
e
c
t
o
r 
g
e
n
e 
K
r
a
n
z
,
“
F
a
i
l
u
r
e 
i
s 
n
o
t 
a
n 
o
p
t
i
o
n
.
” 
A
p
o
l
l
o 
1
3 
b
r
o
u
g
h
t 
t
h
e 
d
r
a
m
a 
o
f 
t
h
e 
m
o
o
n 
p
r
o
g
r
a
m 
t
o 
a 
n
e
w 
g
e
n
e
r
a
t
i
o
n 
o
f 
y
o
u
n
g 
p
e
o
p
l
e 
a
n
d 
r
e
m
i
n
d
e
d 
a
d
u
l
t
s 
o
f 
w
h
a
t 
t
h
e
y 
h
a
d 
l
i
v
e
d 
t
h
r
o
u
g
h 
b
u
t 
m
i
g
h
t 
n
o
t 
h
a
v
e 
f
u
l
l
y 
a
b
s
o
r
b
e
d
. 
W
r
i
t
i
n
g 
a
b
o
u
t 
t
h
e 
l
m 
i
n 
T
h
e 
N
e
w 
Y
o
r
k 
T
i
m
e
s
, 
s
c
i
e
n
c
e 
w
r
i
t
e
r 
J
o
h
n 
n
o
b
l
e 
W
i
l
f
o
r
d
, 
w
h
o 
h
a
d 
c
o
v
e
r
e
d 
t
h
e 
a
p
o
l
l
o 
m
i
s
s
i
o
n
s
, 
s
a
w 
i
t 
a
s 
a 
r
e
m
i
n
d
e
r 
o
f 
a 
p
a
r
t
i
c
u
l
a
r 
s
p
i
r
i
t 
o
f 
e
x
p
l
o
r
a
t
i
o
n
.
“
o
n
e 
c
a
n 
i
m
a
g
i
n
e 
t
h
a
t 
t
h
e 
s
t
o
r
y 
o
f 
a
p
o
l
l
o 
1
3
, 
p
e
r
h
a
p
s 
n
o
w 
o
r 
i
n 
o
t
h
e
r 
r
e
t
e
l
l
i
n
g
s 
b
y 
g
e
n
e
r
a
t
i
o
n
s 
t
o 
c
o
m
e
,
” 
w
r
o
t
e 
W
i
l
f
o
r
d
, 
“
w
i
l
l 
e
v
o
k
e 
a 
t
i
m
e 
w
h
e
n 
p
e
o
p
l
e 
t
o
o
k 
r
i
s
k
s 
t
o 
r
e
a
c
h 
g
r
a
n
d 
g
o
a
l
s
, 
a 
t
i
m
e 
w
h
e
n 
t
h
e 
a
s
t
r
o
n
a
u
t
s 
w
e
r
e 
t
h
e
m
s
e
l
v
e
s 
l
i
o
n
i
z
e
d 
a
n
d 
w
e 
s
t
i
l
l 
e
m
b
r
a
c
e
d 
h
e
r
o
e
s
.
”
2
5 
t
h
e 
r
e
s
u
r
g
e
n
c
e 
o
f 
i
n
t
e
r
e
s
t 
i
n 
a
p
o
l
l
o 
w
a
s 
f
u
r
t
h
e
r
e
d 
w
h
e
n 
h
a
n
k
s 
w
e
n
t 
o
n 
t
o 
p
r
o
d
u
c
e 
a 
1
2
-
p
a
r
t 
m
i
n
i
s
e
r
i
e
s 
f
o
r 
h
B
o 
o
n 
a
p
o
l
l
o
, 
F
r
o
m 
t
h
e 
E
a
r
t
h 
t
o 
t
h
e 
M
o
o
n 
(
b
a
s
e
d 
i
n 
p
a
r
t 
o
n 
t
h
i
s 
w
r
i
t
e
r
’
s 
b
o
o
k 
a
b
o
u
t 
t
h
e 
a
p
o
l
l
o 
a
s
t
r
o
n
a
u
t
s 
a
n
d 
t
h
e
i
r 
m
i
s
s
i
o
n
s
, 
A 
M
a
n 
o
n 
t
h
e 
M
o
o
n
)
. 
i
n 
a 
s
e
n
s
e
, 
t
h
e 
v
a
r
i
o
u
s 
r
e
t
e
l
l
i
n
g
s 
o
f 
t
h
e 
a
p
o
l
l
o 
s
a
g
a
, 
s
o 
m
a
n
y 
y
e
a
r
s 
a
f
t
e
r 
t
h
e 
e
v
e
n
t
s
, 
l
l
e
d 
a
n 
i
m
p
o
r
t
a
n
t 
c
u
l
t
u
r
a
l 
g
a
p
.
W
i
t
h 
a
l
l 
t
h
e 
d
i
s
t
r
a
c
t
i
o
n
s 
n
o
w 
l
o
n
g 
g
o
n
e
—
t
h
e 
p
o
l
i
t
i
c
a
l 
d
i
s
c
o
r
d
,
t
h
e 
d
i
s
t
r
u
s
t 
o
f 
t
e
c
h
n
o
l
o
g
y
,
t
h
e 
a
n
t
i
h
e
r
o 
c
u
l
t
u
r
e
—
t
h
e 
p
u
b
l
i
c 
w
a
s 
r
e
a
d
y
, 
a
t 
l
a
s
t
, 
t
o 
c
e
l
e
b
r
a
t
e 
t
h
e 
m
o
o
n 
p
r
o
g
r
a
m 
w
i
t
h 
n
e
w 
a
p
p
r
e
c
i
a
t
i
o
n 
a
n
d 
u
n
d
e
r
s
t
a
n
d
i
n
g 
o
f 
w
h
a
t 
i
t 
h
a
d 
a
c
c
o
m
p
l
i
s
h
e
d
. 
T
h
e M
o
o
n H
o
a
x 
e
v
e
n
d
e
c
a
d
e
s
a
f
t
e
r
i
t
h
a
p
p
e
n
e
d
,
s
o
m
e
w
e
r
e
u
n
w
i
l
l
i
n
g
t
o
c
e
l
e
b
r
a
t
e
a
p
o
l
l
o
,
e
s
p
e
c
i
a
l
l
y 
t
h
e 
p
e
o
p
l
e 
w
h
o 
b
e
l
i
e
v
e
d 
i
t 
h
a
d 
n
e
v
e
r 
h
a
p
p
e
n
e
d
.
t
h
i
s 
w
a
s 
n
o
t 
a 
n
e
w 
p
h
e
n
o
m
e
n
o
n
; 
e
v
e
n 
a
t 
t
h
e 
t
i
m
e 
o
f 
t
h
e 
r
s
t 
m
o
o
n 
l
a
n
d
i
n
g
s 
t
h
e
r
e 
w
e
r
e 
s
o
m
e 
w
h
o 
i
n
s
i
s
t
e
d 
a
p
o
l
l
o 
w
a
s 
a 
g
o
v
e
r
n
m
e
n
t 
h
o
a
x 
a
n
d 
t
h
a
t 
t
h
e 
m
o
o
n
w
a
l
k
s 
h
a
d 
b
e
e
n 
l
m
e
d 
s
o
m
e
w
h
e
r
e 
i
n 
24. 
t
h
e 
l
m
’
s 
d
i
a
l
o
g
u
e 
w
a
s 
a 
s
l
i
g
h
t 
r
e
w
o
r
d
i
n
g 
o
f 
t
h
e 
a
c
t
u
a
l 
t
r
a
n
s
m
i
s
s
i
o
n 
f
r
o
m 
a
p
o
l
l
o 
1
3
, 
“
h
o
u
s
t
o
n
, 
w
e
’
v
e 
h
a
d 
a 
p
r
o
b
l
e
m
.
” 
25. 
J
ohn 
n
ob
le 
W
ilfor
d, 
“When 
W
e 
W
er
e 
r
acing 
W
ith 
the 
m
oon,
” 
The 
New 
Y
ork 
Times
, 
25 
J
une 
1995:
 p
.
 2. 













64 
S
o
c
i
e
t
a
L 
i
m
p
a
c
t o
F
 S
p
a
c
e
F
L
i
g
h
t 
t
h
e 
n
e
v
a
d
a 
d
e
s
e
r
t
.
2
6 
(
a 
g
r
o
u
p 
c
a
l
l
e
d 
t
h
e 
i
n
t
e
r
n
a
t
i
o
n
a
l 
F
l
a
t 
e
a
r
t
h 
S
o
c
i
e
t
y
, 
m
e
a
n
w
h
i
l
e
, 
r
e
f
u
s
e
d 
t
o 
b
e 
s
w
a
y
e
d 
b
y 
t
h
e 
a
s
t
r
o
n
a
u
t
s
’ 
o
w
n 
r
e
p
o
r
t
s 
a
n
d 
p
h
o
t
o
s 
s
h
o
w
i
n
g 
t
h
a
t 
t
h
e 
p
l
a
n
e
t 
i
s
, 
i
n 
f
a
c
t
, 
a 
s
p
h
e
r
e
.
) 
i
n 
1
9
7
8
, 
t
h
e 
l
m 
C
a
p
r
i
c
o
r
n 
O
n
e 
p
o
r
t
r
a
y
e
d 
a 
f
a
k
e
d 
m
a
r
s 
m
i
s
s
i
o
n
;
a
l
t
h
o
u
g
h 
t
h
e 
d
i
r
e
c
t
o
r
,
p
e
t
e
r 
h
a
y
m
s
,
d
i
d 
n
o
t 
b
e
l
i
e
v
e
a
p
o
l
l
o 
h
a
d 
b
e
e
n 
f
a
k
e
d
,
h
e 
w
a
s 
n
e
v
e
r
t
h
e
l
e
s
s 
f
a
s
c
i
n
a
t
e
d 
b
y 
t
h
e 
n
o
t
i
o
n 
t
h
a
t 
s
u
c
h 
a 
h
o
a
x 
w
a
s 
p
o
s
s
i
b
l
e
. 
i
n
t
e
r
e
s
t
i
n
g
l
y
, 
h
e 
h
a
d 
w
r
i
t
t
e
n 
t
h
e 
s
c
r
i
p
t 
i
n 
1
9
7
2 
b
u
t 
m
e
t 
s
t
r
o
n
g 
r
e
s
i
s
t
a
n
c
e 
t
o 
t
h
e 
i
d
e
a 
i
n 
h
o
l
l
y
w
o
o
d
. 
B
y 
t
h
e 
l
a
t
e 
1
9
7
0
s
, 
w
h
e
n 
h
e 
s
o
l
d 
t
h
e 
l
m
, 
t
h
a
t 
r
e
s
i
s
t
a
n
c
e 
w
a
s 
g
o
n
e
—
i
n 
p
a
r
t
, 
b
e
c
a
u
s
e 
o
f 
a 
n
e
w 
l
e
v
e
l 
o
f 
d
i
s
t
r
u
s
t 
o
f 
g
o
v
e
r
n
m
e
n
t 
i
n 
t
h
e 
w
a
k
e 
o
f 
t
h
e
W
a
t
e
r
g
a
t
e 
s
c
a
n
d
a
l 
t
h
a
t 
h
a
d 
m
a
d
e 
t
h
e 
i
d
e
a 
o
f 
a 
f
a
k
e
d 
s
p
a
c
e 
p
r
o
g
r
a
m 
m
o
r
e 
a
c
c
e
p
t
a
b
l
e 
t
o 
s
t
u
d
i
o
s
.
2
7 
C
a
p
r
i
c
o
r
n 
O
n
e 
w
a
s 
w
e
l
l 
r
e
c
e
i
v
e
d 
b
y 
a
u
d
i
e
n
c
e
s
, 
b
u
t 
t
h
e 
i
d
e
a 
t
h
a
t 
a
p
o
l
l
o 
i
t
s
e
l
f 
h
a
d 
b
e
e
n 
a 
h
o
a
x 
w
a
s 
n
e
v
e
r 
e
m
b
r
a
c
e
d 
b
y 
a 
l
a
r
g
e 
p
e
r
c
e
n
t
a
g
e 
o
f 
a
m
e
r
i
c
a
n
s
. 
a 
1
9
9
9 
g
a
l
l
u
p 
p
o
l
l 
r
e
v
e
a
l
e
d 
t
h
a
t 
“
[
t
]
h
e 
o
v
e
r
w
h
e
l
m
i
n
g 
m
a
j
o
r
i
t
y 
o
f 
a
m
e
r
i
c
a
n
s 
(
8
9
%
) 
d
o 
n
o
t 
b
e
l
i
e
v
e 
t
h
e 
u
.
S
. 
g
o
v
e
r
n
m
e
n
t 
s
t
a
g
e
d 
o
r 
f
a
k
e
d 
t
h
e 
a
p
o
l
l
o 
m
o
o
n 
l
a
n
d
i
n
g
. 
o
n
l
y 
6
% 
o
f 
t
h
e 
p
u
b
l
i
c 
b
e
l
i
e
v
e
s 
t
h
e 
l
a
n
d
i
n
g 
w
a
s 
f
a
k
e
d 
a
n
d 
a
n
o
t
h
e
r 
5
% 
h
a
v
e 
n
o 
o
p
i
n
i
o
n
.
”
2
8 
S
t
i
l
l
,
t
h
e 
h
o
a
x 
t
h
e
o
r
y 
c
o
n
t
i
n
u
e
d 
t
o 
h
a
v
e 
a 
p
r
e
s
e
n
c
e 
i
n 
t
h
e 
c
u
l
t
u
r
e
, 
a
s 
e
v
i
d
e
n
c
e
d 
i
n 
F
e
b
r
u
a
r
y 
2
0
0
1 
w
h
e
n 
t
h
e 
F
o
x
t
V 
n
e
t
w
o
r
k 
a
i
r
e
d 
a 
p
r
o
g
r
a
m 
c
a
l
l
e
d 
“
c
o
n
s
p
i
r
a
c
y
t
h
e
o
r
y
:
D
i
d
W
e 
L
a
n
d 
o
n 
t
h
e 
m
o
o
n
?
”
2
9 
t
h
e 
p
r
o
d
u
c
e
r
s 
u
s
e
d 
f
a
u
x
-
s
c
i
e
n
t
i
c 
a
n
a
l
y
s
e
s 
o
f 
t
h
e 
a
s
t
r
o
n
a
u
t
s
’ 
p
h
o
t
o
g
r
a
p
h
s 
t
o
“
d
i
s
p
r
o
v
e
”
t
h
e
i
r 
v
a
l
i
d
i
t
y
;
i
n 
t
r
u
t
h
,
t
h
e 
s
h
o
w
’
s 
p
o
p
u
l
a
r
i
t
y 
r
e
v
e
a
l
e
d
,
a
b
o
v
e 
a
l
l
, 
a 
l
a
c
k 
o
f 
s
c
i
e
n
t
i
c 
l
i
t
e
r
a
c
y 
a
m
o
n
g 
i
t
s 
f
o
l
l
o
w
e
r
s
. 
D
e
s
p
i
t
e 
i
t
s 
o
b
v
i
o
u
s 
a
w
s
, 
t
h
e 
h
o
a
x 
t
h
e
o
r
y 
h
a
s 
p
e
r
s
i
s
t
e
d 
l
a
r
g
e
l
y 
b
e
c
a
u
s
e 
t
h
e 
a
p
o
l
l
o 
m
i
s
s
i
o
n
s 
w
e
r
e 
s
o 
d
i
f
c
u
l
t 
f
o
r 
m
o
s
t 
p
e
o
p
l
e 
t
o 
r
e
l
a
t
e 
t
o
. 
i
n 
1
9
6
9 
t
h
e 
w
r
i
t
e
r 
n
o
r
m
a
n 
m
a
i
l
e
r
, 
c
o
m
m
i
s
s
i
o
n
e
d 
b
y 
L
i
f
e 
m
a
g
a
z
i
n
e 
t
o 
c
o
v
e
r 
a
p
o
l
l
o 
1
1
, 
h
a
d 
o
b
s
e
r
v
e
d 
a
f
t
e
r 
w
a
t
c
h
i
n
g 
t
h
e 
m
o
o
n
w
a
l
k
,
“
t
h
e 
e
v
e
n
t 
w
a
s 
s
o 
r
e
m
o
v
e
d
,
h
o
w
e
v
e
r
,
s
o 
u
n
r
e
a
l
,
t
h
a
t 
n
o 
o
b
j
e
c
t
i
v
e 
c
o
r
r
e
l
a
t
i
v
e 
e
x
i
s
t
e
d 
t
o 
p
r
o
v
e 
i
t 
h
a
d 
n
o
t 
c
o
n
c
e
i
v
a
b
l
y 
b
e
e
n 
a
n 
e
v
e
n
t 
s
t
a
g
e
d 
i
n 
a 
t
e
l
e
v
i
s
i
o
n 
s
t
u
d
i
o
—
t
h
e 
g
r
e
a
t
e
s
t 
c
o
n 
o
f 
t
h
e 
c
e
n
t
u
r
y 
. 
. 
. 
.
” 
i
n 
t
h
e 
s
a
m
e 
b
r
e
a
t
h
, 
h
o
w
e
v
e
r
, 
m
a
i
l
e
r 
a
c
k
n
o
w
l
e
d
g
e
d 
t
h
e 
i
m
p
o
s
s
i
b
i
l
i
t
y 
o
f 
c
a
r
r
y
i
n
g 
o
u
t 
s
u
c
h 
a 
h
o
a
x
. 
“
i
t 
w
o
u
l
d 
t
a
k
e 
c
r
i
m
i
n
a
l
s 
a
n
d 
c
o
n
d
e
n
c
e 
m
e
n 
m
i
g
h
t
i
e
r
, 
m
o
r
e 
t
r
u
s
t
w
o
r
t
h
y 
a
n
d 
m
o
r
e 
r
e
s
o
u
r
c
e
f
u
l 
t
h
a
n 
a
n
y
t
h
i
n
g 
i
n 
t
h
i
s 
c
e
n
t
u
r
y 
o
r 
t
h
e 
o
n
e
s 
b
e
f
o
r
e
. 
m
e
r
e
l
y 
t
o 
c
o
n
c
e
i
v
e 
o
f 
s
u
c
h 
m
e
n 
w
a
s 
t
h
e 
s
u
r
e
s
t 
w
a
y 
t
o 
k
n
o
w 
t
h
e 
e
v
e
n
t 
w
a
s 
n
o
t 
s
t
a
g
e
d
.
”
3
0
Y
e
a
r
s 
l
a
t
e
r
,
n
e
i
l
a
r
m
s
t
r
o
n
g 
p
u
t 
i
t 
m
o
r
e 
s
i
m
p
l
y
:
“
i
t 
w
o
u
l
d 
h
a
v
e 
b
e
e
n 
h
a
r
d
e
r 
t
o 
f
a
k
e 
i
t 
t
h
a
n 
t
o 
d
o 
i
t
.
”
3
1 
2
6
. 
J
o
h
n 
n
o
b
l
e 
W
i
l
f
o
r
d
, 
“
a 
m
o
o
n 
L
a
n
d
i
n
g
? 
W
h
a
t 
m
o
o
n 
L
a
n
d
i
n
g
?
” 
T
h
e 
N
e
w 
Y
o
r
k 
T
i
m
e
s
, 
1
8 
D
e
c
e
m
b
e
r 
1
9
6
9
:
p
.
3
0
. 
27. 
Benedict 	
n
ightingale
, 
“What 
i
f 
a 
m
ar
s 
Landing 
W
er
e 
Fak
ed? 
a
sks 
p
eter 
h
y
ams,
” 
The 
New 
Y
ork 
Times
,
 28 
m
a
y 1978:
 p
.
 D10. 
28. 
http://www
.galluppoll.com/content/?ci=1993&pg=1
 (accessed 13 
a
ugust 2007). 
29. 
F
or 	
an 
in-depth 
discussion 
of 
the 
F
o
x 
br
oadcast 
and 
the 
m
oon 
hoax 
theor
ies, 
see 
http:// 
www
.badastronom
y
.com/bad/tv/fo
xapollo
.html
 (accessed 13 
a
ugust 2007). 
30. 
n
or
man 
m
ailer
, 
Of a Fire on the Moon
 (Boston:
 Little
,
 Br
o
wn,
 1970),
 p
.
 130. 
31. 
n
eil 
a
r
mstr
ong,
 per
sonal comm
unication,
 2003. 























































































































104 
S
o
c
i
e
t
a
L 
i
m
p
a
c
t o
F
 S
p
a
c
e
F
L
i
g
h
t 
•	
Zheng 
c
henggong,
a 
pirate 
who 
seized 
t
aiw
an 
fr
om 
Dutch 
colonial 
r
ule 
in 
1661;
 and 
•	
Lei 
F
eng, 
the 
p
eople’
s 
Liberation 
a
r
m
y 
soldier 
and 
f
aithful 
p
ar
ty 
member 
cr
edited b
y 
c
hair
man 
m
ao for his cheerful selessness and modesty
. 
h
o
w 
popular 
the 
game 
“
c
hinese 
h
er
oes” 
will 
become 
for 
the 
estimated 
20 
million 
c
hinese 
no
w 
pla
ying 
video 
games 
daily 
is 
questionab
le
. 
i
t 
ma
y 
not 
be 
ser
ious 
competition 
for 
a
mer
ican 
video 
games 
such 
as 
“
g
rand 
t
heft 
a
uto
,
” 
in 
which 
the 
star
r
ing 
r
ole 
is 
pla
y
ed 
b
y 
an 
“unstoppab
le 
bad-ass” 
who 
wr
eaks 
ha
v
oc 
in 
a 
g
r
itty 
m
iami 
Vice-lik
e 
en
vir
onment 
and 
wher
e 
the 
pla
y
er 
can 
customize 
his 
character 
with 
e
v
er
y 
manner 
of 
tattoo
,
“jack” 
a 
cop’
s 
car
, 
w
atch 
a 
pimp 
“beat 
do
wn” 
a 
pr
ostitute
, 
and 
star
t 
an 
epic 
gun 
battle 
using 
a 
amethr
o
w
er
, 
g
r
enades, 
sniper 
r
ie
, 
c
olt-45 
pistol,
a
K-47,
or 
sa
w
ed-off 
shotgun.
t
he 
dir
ector 
of 
the 
Beijing 
i
nter
net 
a
ddiction 
t
r
eatment 
c
entr
e
, 
t
ao 
r
an, 
has 
expr
essed 
doubt 
that 
c
hinese 
h
er
oes 
will 
appeal 
v
er
y 
m
uch 
to 
c
hina’
s 
y
outh, 
sa
ying, 
“
t
eenager
s 
seek 
adv
entur
e 
and 
fulllment 
in 
dramatic 
and 
skill-demanding 
games. 
i
f 
her
o 
games 
do 
not 
focus 
on 
killing and domination,
 gamer
s will denitely not pla
y them.
”
2 
o
ne 
v
er
y 
po
w
erful 
w
a
y 
that 
c
hina 
has 
successfully 
combined 
g
raphic 
violence 
with 
its 
traditional 
appr
eciation 
for 
cer
tain 
select 
types 
of 
her
oes 
is 
in 
its 
mar
tial 
ar
ts 
mo
vies. 
n
otab
le 
within 
this 
extr
emely 
popular 
genr
e 
is 
the 
2003 
o
scar-nominated 
lm, 
Hero
, 
the 
most 
expensi
v
e 
c
hinese 
lm 
e
v
er 
made
. 
Set 
dur
ing 
the 
W
ar
r
ing 
States 
p
er
iod 
(shor
tly 
befor
e 
the 
unication 
of 
c
hina 
in 
the 
thir
d 
centur
y 
B
c
), 
the 
lm 
tells 
the 
stor
y 
of 
assassination 
attempts 
on 
the 
king 
of 
c
hin 
b
y 
thr
ee 
legendar
y 
w
ar
r
ior
s 
who 
seek 
r
e
v
enge 
for 
c
hin’
s 
subjugation 
of 
their 
lands.
t
he 
king 
justies 
his 
actions 
as 
necessar
y 
for 
the 
peace 
of 
c
hina, 
a 
justication 
that 
the 
sole 
sur
vi
ving 
assassin 
(pla
y
ed 
b
y 
actor 
J
et 
Li) 
ultimately 
under
stands 
and 
accepts. 
o
nly 
a 
str
ong 
leader
,
 the r
st 
“emper
or
,
”
 can unite all of 
c
hina,
 and only thr
ough unication can 
the 
c
hinese people e
v
er escape ci
vil w
ar and nd peace
. 
W
ester
n 
cr
itics 
assailed 
the 
lm’
s 
message 
as 
“totalitar
ian” 
and 
“pr
o-
c
hinese 
r
eunication” 
(vis-à-vis 
t
aiw
an), 
and 
for 
pr
omoting 
a 
“sinister 
ethic 
that 
b
latantly 
justies 
the 
m
ur
der 
and 
r
epr
ession 
of 
political 
opponents.
”
t
hat 
is 
wh
y
, 
cr
itics 
said, 
the 
Beijing 
go
v
er
nment 
so 
str
ongly 
endor
sed 
the 
lm—because 
the 
c
hin 
emper
or 
stood 
for 
toda
y’
s 
r
uler
s.
3 
But 
other 
obser
v
er
s 
vie
w
ed 
the 
lm 
differ
ently
, 
sa
ying 
that 
it 
w
as 
a 
tale 
of 
sacr
ice 
and 
lo
v
e
, 
one 
that 
embraced 
c
onfucian 
v
alues 
and 
the 
ancient 
c
hinese 
ethic 
that 
the 
v
er
y 
best 
people 
in 
society 
m
ust 
car
e 
for 
the 
people 
r
st. 
a
s 
dir
ector 
Zhang 
Y
imou 
said 
about 
his 
lm, 
“
t
he 
nal 
assassin 
under
stands 
2. 
i
bid. 
See 
also 
“
a 
c
lash 
of 
c
yber 
c
ultur
es,
” 
The 
Standar
d: 
China’
s 
Business 
Newspaper
, 
24 
September 
2005, 
http://www
.thestandar
d.com.hk
 (accessed 12 J
une 2006). 
3.
See
,
 
for example
,
 Shelly Kraicir’
s r
e
vie
w of the lm,
“
a
bsence as Spectacle:
 Zhang 
Y
imou’
s 
‘
h
er
o
,
’” 
in 
Cinema Scope Magazine
 5 (Spr
ing 2003):
 p
.
 9. 
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l 
S
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n
i
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i
c
a
n
c
e 
o
f 
Y
a
n
g 
L
i
w
e
i
, 
C
h
i
n
a
’
s 
F
i
r
s
t 
S
p
a
c
e 
T
r
a
v
e
l
e
r 
that 
if 
he 
doesn’
t 
kill 
the 
e
mper
or
, 
it’
s 
better 
for 
the 
people
, 
because 
the 
ci
vil 
w
ar 
will 
end.
t
he 
n
umber 
one 
mar
tial 
ar
ts 
ghter 
decides 
not 
to 
kill 
the 
king, 
for 
the 
sak
e of peace
.
”
4 
t
en 
months 
after 
the 
lm 
opened 
in 
h
ong 
K
ong, 
the 
c
hinese 
launched 
another 
“
h
er
o
,
” 
this 
time 
in 
the 
for
m 
of 
38-y
ear-old 
Y
ang 
Liw
ei. 
t
he 
r
ock
et 
car
r
ying 
the 
yˇ
uháng
yuán 
(or 
c
hinese 
w
or
d 
for 
astr
onaut) 
w
as 
a 
Long 
m
ar
ch 
2F
, 
one 
in 
a 
ser
ies 
of 
guided 
missiles 
named 
after 
the 
histor
ic 
jour
ne
y 
of 
6,000 
miles 
of 
1934–1935 
in 
which 
an 
ar
m
y 
of 
80,000 
soldier
s 
led 
b
y 
m
ao 
Zedong, 
sur
r
ounded 
b
y 
the 
n
ationalist 
ar
m
y 
of 
c
hiang 
Kai-shek, 
ed 
their 
bases 
in 
south 
c
hina 
and 
escaped 
to 
the 
nor
th, 
with 
only 
some 
8,000 
sur
vi
ving 
the 
tr
ek.
t
he 
Long 
m
ar
ch 
became 
the 
central 
metaphor 
of 
c
hinese 
r
e
v
olutionar
y 
m
ytholo
gy 
and 
a 
sour
ce 
of 
inspiration for all subsequent 
r
ed 
g
uar
ds.
5 
a
fter 
se
v
eral 
y
ear
s 
of 
speculation 
about 
the 
possibility 
of 
a 
piloted 
spaceight 
b
y 
the 
c
hinese
, 
the 
launch 
nally 
came 
on 
15 
o
ctober 
2003, 
56 
y
ear
s 
to 
the 
month 
after 
the 
launch 
of 
the 
w
orld’
s 
r
st 
satellite
, 
the 
So
viet 
u
nion’
s 
Sputnik 
(4 
o
ctober 
1957), 
fr
om 
Jiuquan 
Satellite 
Launch 
c
enter 
on 
the 
high 
g
obi 
Deser
t, 
some 
1,600 
kilometer
s 
nor
thw
est 
of 
Beijing—about 
as 
f
ar 
off 
the 
beaten 
path 
as 
one 
can 
nd 
e
v
en 
in 
a 
countr
y 
as 
large 
as 
c
hina.
Y
ang 
Liw
ei’
s 
spacecraft, 
the 
Shenzhou 
V 
(Di
vine 
V
essel 
V), 
closely 
r
esemb
led 
the 
r
ussian 
So
yuz
, 
which 
har
dly 
sur
pr
ised 
W
ester
n 
obser
v
er
s 
g
i
v
en 
that 
c
hinese 
eng
ineer
s 
had 
been 
w
orking 
closely 
with 
the 
r
ussians 
since 
1994 
and 
had 
beneted 
fr
om 
access 
to 
complete 
b
luepr
ints 
and 
the 
full-scale 
So
yuz
 spacecraft.
6 
4.
Zhang 
Y
imou,
quoted 
in 
Liza 
Bear
,
“Fighting 
for 
p
eace 
(and 
a
r
t 
Films),
Zhang 
Y
imou 
on 
‘
h
er
o
,
’” 
27 
a
ugust 2004, 
indieWIRE,
 http://www
.indiewire
.com
 (accessed 12 J
une 2006). 
5. 
o
n 
the 
Long 
m
ar
ch 
of 
1934–1935, 
see 
h
ar
r
ison 
e
. 
Salisb
ur
y
, 
t
he 
Long 
Marc
h:
The 
Untold 
Stor
y 
(
n
e
w 
Y
ork: 
h
ar
per 
& 
r
o
w
, 
1980); 
J
ean 
Fr
itz, 
China’
s 
Long 
Marc
h 
(
n
e
w 
Y
ork: 
p
utnam, 
1988); 
and 
Benjamin 
Y
ang, 
From 
Rev
olution 
to 
Politics: 
Chinese 
Comm
unists 
on 
the 
Long 
Marc
h 
(Boulder
, 
co
: 
W
estvie
w 
p
r
ess, 
1990). 
F
or 
a 
r
sthand 
c
hinese 
account 
of 
the 
Long 
m
ar
ch, 
see 
c
hangfeng 
c
hen, 
On 
the 
Long 
Marc
h 
with 
Chair
man 
Mao 
(Beijing: 
F
or
eign 
Language 
p
r
ess, 
1972.) 
o
n 
the 
Long 
m
ar
ch 
f
amily 
of 
r
ock
ets,
see 
h
or
m
uz 
p
.
m
ama,
“
c
hina’
s 
Long 
m
ar
ch 
Family 
of 
Launch 
V
ehicles,
” 
Spaceflight 37
 (September 1995). 
6. 
t
he 
best 
o
v
er
vie
w 
of 
the 
c
hinese 
space 
pr
o
g
ram 
can 
be 
found 
in 
Br
ian 
h
ar
v
e
y
, 
China’
s 
Space 
Progr
am: 
From 
Conception 
to 
Manned 
Spaceflight 
(
c
hichester
, 
u
.K.: 
Spr
inger
, 
2004). 
h
ar
v
e
y 
also 
pr
o
vides 
a 
good 
bib
lio
g
raph
y
. 
o
ne 
of 
the 
most 
acti
v
e 
pub
lishing 
analysts 
of 
the 
c
hinese 
missile 
and 
space 
pr
o
g
rams 
is 
g
r
eat 
Br
itain’
s 
p
hilip 
S
. 
c
lark. 
i
n 
the 
u
.S
., 
J
ames 
r
. 
o
berg 
follo
ws 
c
hinese 
de
v
elopments 
closely; 
se
v
eral 
of 
his 
paper
s 
ha
v
e 
appear
ed 
in 
ieee 
Spectrum
. 
See 
also 
“
t
estimon
y 
of 
J
ames 
o
berg: 
Senate 
Science
,
t
echnolo
gy
, 
and 
Space 
h
ear
ing: 
i
nter
national 
Space 
e
xploration 
p
r
o
g
ram,
27 
a
pr
.
2004,
” 
http://www
.spaceref
.com
.
See 
also 
c
hen 
Lan,
“Dragon 
in 
Space:
a 
h
istor
y 
of 
c
hina’
s Shenzhou 
m
anned Space 
p
r
o
g
ramme
,
” 
Spaceflight
 46 (
a
pr
il 2004):
 pp
.
 137–144. 
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S
o
c
i
e
t
a
L 
i
m
p
a
c
t o
F
 S
p
a
c
e
F
L
i
g
h
t 
i
nside 
the 
Shenzhou 
V 
spacecraft,
the 
taikonaut
,
as 
W
ester
n 
jour
nalists 
had 
come 
to 
call 
a 
c
hinese 
astr
onaut,
7 
spent 
a 
little 
mor
e 
than 
21 
hour
s 
in 
space
,
orbiting 
e
ar
th 
14 
times 
befor
e 
r
eenter
ing 
the 
atmospher
e 
and 
parachuting 
do
wn 
onto 
the 
steppe 
of 
central 
inner 
m
ongolia. 
t
he 
instant 
Y
ang 
Liw
ei 
made 
orbit 
o
v
er 
the 
p
acic 
at 
9:10 
a.m. 
Beijing 
time 
on 
o
ctober 
15, 
the 
c
hinese 
kne
w 
the
y 
had 
accomplished 
something 
r
emarkab
le: 
their 
countr
yman,
Y
ang 
Liw
ei, 
had 
made 
the 
histor
y 
books, 
joining 
the 
elite 
compan
y 
of 
r
ussia’
s 
Y
ur
i 
g
agar
in 
and 
a
mer
ica’
s 
a
lan 
Shepar
d 
as 
“r
st men”
 into space
.
8 
Who 
w
as 
Y
ang 
Liw
ei? 
What 
w
as 
his 
backg
r
ound 
and 
training? 
Wh
y 
w
as 
he 
selected 
for 
c
hina’
s 
pioneer
ing 
mission? 
h
o
w 
did 
c
hinese 
society 
r
eact 
to 
the 
ne
ws 
of 
his 
spaceight? 
What 
sor
t 
of 
icon 
did 
Y
ang 
become; 
what 
sor
t 
of 
her
o 
did 
he 
r
epr
esent? 
J
ust 
as 
ther
e 
is 
no 
w
a
y 
to 
f
athom 
what 
the 
u
.S
. 
space 
pr
o
g
ram 
has 
meant 
to 
a
mer
ica 
without 
under
standing 
what 
a
mer
icans 
w
anted 
fr
om 
their 
her
oes—what 
the
y 
pr
ojected 
onto 
their 
her
oes 
o
v
er 
the 
past 
45 
y
ear
s—ther
e 
is 
also 
no 
w
a
y 
to 
under
stand 
what 
the 
c
hinese 
ar
e 
after 
in 
space
, 
or 
her
e 
on 
e
ar
th, 
without 
under
standing the icono
g
raph
y that has de
v
eloped ar
ound their astr
onauts. 
What 
is 
kno
wn 
about 
Y
ang 
Liw
ei 
in 
the 
W
est 
is 
what 
ofcial 
c
hinese 
sour
ces 
ha
v
e 
told 
us.
9 
Y
ang 
w
as 
bor
n 
on 
21 
J
une 
1965,
in 
nor
theast 
c
hina’
s 
Lioaning 
p
r
o
vince
, 
a 
major 
industr
ial 
r
eg
ion 
not 
f
ar 
fr
om 
the 
Y
alu 
r
i
v
er 
that 
for
ms 
the 
c
hinese 
bor
der 
with 
n
or
th 
K
or
ea.
Y
ang’
s 
mother 
w
as 
a 
teacher 
and 
his 
f
ather 
an 
economist,
meaning 
that 
his 
f
amily
, 
b
y 
c
hinese 
standar
ds, 
w
as 
b
y 
no 
means 
humb
le 
or 
poor
.
a
ccor
ding 
to 
ofcial 
bio
g
raphies,
Y
ang 
had 
a 
“happ
y 
and 
tranquil 
childhood” 
and 
w
as 
“v
er
y 
intelligent 
and 
a 
good 
team 
leader 
of 
his 
pla
ymates.
”
10 
e
xcelling 
in 
mathematics 
and 
math 
competitions,
Y
ang 
scor
ed 
high 
on 
entrance 
exams 
and 
w
ent 
to 
the 
best 
7. 
t
h
e 
W
e
s
t
e
r
n 
t
e
r
m 
t
a
i
k
o
n
a
u
t 
b
l
e
n
d
s 
t
h
e 
c
h
i
n
e
s
e 
w
o
r
d 
f
o
r 
o
u
t
e
r 
s
p
a
c
e 
(
t
a
i
k
o
n
g
) 
w
i
t
h 
t
h
e 
e
n
g
l
i
s
h 
w
o
r
d
“
a
s
t
r
o
n
a
u
t
.
”
t
h
e 
t
e
r
m 
i
s 
n
o
t 
u
s
e
d
b
y
t
h
e 
c
h
i
n
e
s
e 
t
h
e
m
s
e
l
v
e
s
.
a
p
p
a
r
e
n
t
l
y
t
h
e 
t
e
r
m 
w
a
s
c
o
i
n
e
d 
i
n 
m
a
y 
1
9
9
8 
b
y 
a 
m
a
l
a
y
s
i
a
n 
j
o
u
r
n
a
l
i
s
t
,
c
h
i
e
w 
L
e
e
Y
i
h
,
w
h
o 
rs
t 
u
s
e
d 
i
t 
i
n 
n
e
w
s
g
r
o
u
p
s
.
t
h
e 
c
h
i
n
e
s
e 
w
o
r
d 
t
e
r
m 
f
o
r 
s
p
a
c
e
, 
t
a
i
k
o
n
g
, 
l
i
t
e
r
a
l
l
y 
m
e
a
n
s 
“
g
r
e
a
t 
e
m
p
t
i
n
e
s
s
.
” 
i
n 
t
h
e 
c
h
i
n
e
s
e 
l
a
n
g
u
a
g
e 
i
t
s
e
l
f
, 
t
h
e 
t
e
r
m 
y
ˇ
u
h
á
n
g
y
u
á
n 
(
“
u
n
i
v
e
rs
e
n
a
v
i
g
a
t
o
r
”
)
h
a
s
l
o
n
g
b
e
e
n
u
s
e
d
f
o
r
“
a
s
t
r
o
n
a
u
t
.
”
o
f
c
i
a
l
e
n
g
l
i
s
h
t
e
x
t
s
i
s
s
u
e
d
b
y
t
h
e 
c
h
i
n
e
s
e 
g
o
v
e
r
n
m
e
n
t 
a
c
t
u
a
l
l
y 
u
s
e 
t
h
e 
t
e
r
m 
“
a
s
t
r
o
n
a
u
t
.
” 
8. 
“
c
hina 
p
uts 
i
ts 
Fir
st 
m
an 
in 
Space
,
” 
BB
c 
n
e
ws 
(15 
o
ctober 
2003), 
http://www
.news
.bbc
.co
.uk
; 
“W
orld 
a
cclaims 
Launch,
” 
c
hina 
Daily
, 
13 
o
ctober 
2003, 
http://www
.c
hinaembassy
.org
; 
J
ohn 
p
omfr
et,
“
c
hina 
Launches 
i
ts 
Fir
st 
m
anned 
Space 
m
ission,
” 
The 
W
ashington 
Post
, 
15 
o
ctober 
2003: 
p
. 
a
1; 
Br
ian 
Berger
, 
“Shenzhou 
5 
Launch 
i
ntr
oduces 
n
e
w 
Dynamic 
in 
Space
,
” 
SP
A
CENEWS
, 
20 
o
ctober 
2003: 
p
. 
6; 
Deborah 
Zabar
enk
o
, 
“
u
nited 
States 
Shr
ugs 
o
ff 
c
hina 
Space 
Launch,
” 
Reuters 
English 
News 
Ser
vice
, 
22 
J
an
uar
y 
1999; 
p
hilip 
S
. 
c
lark,
“Shen 
Zhou 
5—Flying 
the 
r
ed 
Flag,
” 
Spaceflight 
46 
(F
ebr
uar
y 
2004): 
pp
. 
54–60; 
t
im 
Fur
niss, 
“
c
hina 
c
elebrates 
Fir
st 
m
anned 
o
rbital 
m
ission,
” 
Spaceflight
 45 (December 2003):
 pp
.
 488–489. 
9. 
o
n 
what 
is 
kno
wn 
about 
the 
life 
of 
Y
ang 
Liw
ei 
pr
ior 
to 
his 
Shenzhou 
V 
mission, 
see 
Br
ian 
h
ar
v
e
y
, 
China’
s 
Space 
Progr
am
,
pp
.
2–14.
See 
also 
“
t
he 
m
aking 
of 
c
hina’
s 
a
str
onaut,
”
Xinhaunet,
17 
o
ctober 
2003, 
http://www
.c
hinaview
.com
, 
and 
“Fir
st 
c
hinese 
a
str
onaut 
t
alks 
about 
e
ight 
Y
ear
s 
in 
t
raining,
” 
24 J
uly 2006, 
http://www
.spacedail
y
.com
 (both accessed 12 J
une 2006). 
10. 
“
t
h
e 
m
a
k
i
n
g 
o
f 
c
h
i
n
a
’
s
a
s
t
r
o
n
a
u
t
,
”
1
7 
o
c
t
o
b
e
r 
2
0
0
3
,
h
t
t
p
:
/
/
n
e
w
s
.
x
i
n
h
u
a
n
e
t
.
c
o
m 
(
a
c
c
e
s
s
e
d 
1
2 
J
u
n
e 
2
0
0
6
)
. 
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h
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C
u
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a
l 
a
n
d 
P
o
l
i
t
i
c
a
l 
S
i
g
n
i
f
i
c
a
n
c
e 
o
f 
Y
a
n
g 
L
i
w
e
i
, 
C
h
i
n
a
’
s 
F
i
r
s
t 
S
p
a
c
e 
T
r
a
v
e
l
e
r 
middle 
school 
in 
his 
county
. 
J
oining 
the 
p
eople’
s 
Liberation 
a
r
m
y 
at 
age 
18,
Y
ang 
w
as 
r
ecr
uited 
b
y 
one 
of 
the 
c
hinese 
a
ir 
F
or
ce’
s 
top 
a
viation 
colleges, 
wher
e 
he 
ear
ned 
the 
highest 
g
rade 
in 
e
v
er
y 
class 
he 
took. 
u
pon 
g
raduation, 
he 
became 
a 
ghter pilot and w
as rated as an 
“elite”
 member of his 
a
ir F
or
ce di
vision. 
i
f 
ther
e 
is 
a 
c
hinese 
equi
v
alent 
to 
“the 
r
ight 
Stuff
,
”
Y
ang 
Liw
ei 
had 
it.
a
s 
an 
attack 
air
craft 
pilot, 
he 
demonstrated 
his 
cr
isis 
management 
dur
ing 
a 
v
er
y 
lo
w-
ying 
ex
er
cise 
o
v
er 
nor
thw
est 
c
hina’
s 
bar
r
en 
Xinjiang 
r
eg
ion. 
Losing 
one 
of 
his 
jet 
eng
ines,
Y
ang,
“with 
g
r
eat 
calmness,
” 
radioed 
his 
situation, 
skillfully 
climbed 
to 
4,921 
feet 
(1,500 
meter
s), 
managed 
to 
get 
his 
plane 
o
v
er 
sno
w-co
v
er
ed 
m
t.
t
ien
shan, 
and 
landed 
“without 
hesitation”
11 
e
v
en 
after 
his 
other 
eng
ine 
had 
amed 
out. 
c
limbing 
out 
of 
the 
cockpit, 
dr
ipping 
w
et 
with 
s
w
eat, 
amid 
cheer
s 
fr
om 
his 
colleagues,
Y
ang 
w
as 
g
r
eeted 
b
y 
his 
di
vision 
commander 
who 
a
w
ar
ded 
him 
with 
an 
on-the-spot pr
omotion. 
i
n 
a
l
l
,
L
t
.
c
o
l
.
Y
a
n
g 
a
c
c
u
m
u
l
a
t
e
d 
m
o
r
e 
t
h
a
n 
1
,
3
5
0 
h
o
u
r
s 
o
f 
y
i
n
g 
t
i
m
e 
i
n 
t
h
e
a
i
r 
F
o
r
c
e
. 
i
n 
1
9
9
6
, 
f
r
o
m 
a 
p
o
o
l 
o
f 
1
,
5
0
0 
c
a
n
d
i
d
a
t
e 
p
i
l
o
t
s
, 
h
e 
w
a
s 
c
h
o
s
e
n 
f
o
r 
s
p
a
c
e
i
g
h
t 
t
r
a
i
n
i
n
g 
a
l
o
n
g 
w
i
t
h 
1
2 
o
t
h
e
r
s
, 
a
n
d 
w
e
n
t 
t
o 
a 
s
p
e
c
i
a
l 
i
n
s
t
i
t
u
t
e 
i
n 
B
e
i
j
i
n
g 
w
h
e
r
e 
h
e 
p
a
s
s
e
d 
a 
r
i
g
o
r
o
u
s 
3
0
-
c
o
u
r
s
e 
c
u
r
r
i
c
u
l
u
m
.
“
t
o 
e
s
t
a
b
l
i
s
h 
m
y
s
e
l
f 
a
s 
a 
q
u
a
l
i
e
d 
a
s
t
r
o
n
a
u
t
,
” 
Y
a
n
g 
w
a
s 
l
a
t
e
r 
q
u
o
t
e
d 
a
s 
s
a
y
i
n
g
,
“
i 
s
t
u
d
i
e
d 
h
a
r
d
e
r 
t
h
a
n 
e
v
e
n 
i
n 
m
y 
c
o
l
l
e
g
e 
y
e
a
r
s 
a
n
d 
r
e
c
e
i
v
e
d 
t
o
u
g
h
e
r 
t
r
a
i
n
i
n
g 
t
h
a
t 
e
v
e
n 
t
h
a
t 
w
h
i
c
h 
m
a
d
e 
m
e 
a 
g
h
t
e
r 
p
i
l
o
t
.
”
1
2 
Dur
ing 
the 
r
st 
tw
o 
y
ear
s 
of 
training, 
he 
r
epor
tedly 
ne
v
er 
w
ent 
to 
bed 
befor
e 
midnight 
and 
rar
ely 
e
v
en 
left 
the 
training 
center
. 
i
n 
a 
bid 
to 
impr
o
v
e 
his 
e
nglish, 
he 
often 
called 
his 
wife 
fr
om 
his 
apar
tment 
in 
Space 
c
ity
, 
asking 
her 
to 
help 
him 
practice
. 
So 
dedicated 
w
as 
he 
to 
training 
that 
his 
wife 
once 
found 
him 
mo
ving 
rapidly 
in 
cir
cles 
at 
home 
on 
a 
s
wi
v
el 
chair
. 
h
is 
training 
dir
ector
s 
descr
ibed 
him 
as 
“a 
sober-
minded 
per
son 
with 
a 
superb 
capability 
for 
self-contr
ol.
” 
i
n 
a 
cr
itical 
ser
ies 
of 
nal 
sim
ulations 
leading 
to 
his 
selection 
for 
Shenzhou 
V
,
Y
ang 
identied 
and 
r
emedied 
all 
the 
“f
aults”
his 
instr
uctor
s 
had 
set 
up 
for 
him.
a
fter 
each,
when 
the 
instr
uctor 
ask
ed 
him 
whether 
he 
had 
made 
an
y 
er
r
or
s,
Y
ang 
condently 
r
eplied,
“
n
o 
er
r
or
s 
at 
all!”
a 
psycholo
g
ist 
who 
ask
ed 
him 
ho
w 
he 
w
ould 
feel 
if 
he 
w
er
e 
to 
y 
a 
r
eal 
spacecraft 
got 
the ans
w
er
,
“
i
’ll be mor
e r
elax
ed than talking to y
ou,
 so let me go for the ight!”
13 
t
he 
c
hinese 
go
v
er
nment 
tr
ied 
to 
k
eep 
the 
identity 
of 
its 
r
st 
taik
onaut 
a 
secr
et,
b
ut 
a 
fe
w 
da
ys 
befor
e 
the 
launch 
Y
ang’
s 
identity 
w
as 
disco
v
er
ed 
and 
his 
pictur
e 
pub
lished 
in 
the 
h
ong 
K
ong 
ne
wspaper 
W
en 
W
ei 
Po
.
14 
o
r
ig
inally
, 
Beijing 
ag
r
eed 
to 
a 
li
v
e 
br
oadcast 
of 
the 
launch, 
b
ut 
appar
ently 
lost 
its 
ner
v
e 
at 
the 
last 
min
ute
.
t
hir
ty 
min
utes 
after 
Shenzhou 
V 
successfully 
r
eached 
orbit, 
the 
go
v
er
nment’
s 
agship 
11. 
i
bid. 
12. 
i
bid. 
13. 
i
bid. 
14. 
h
ar
v
e
y
, 
China’
s Space Progr
am
,
 p
.
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1
2
5 
C
o
m
m
e
r
c
i
a
l 
a
n
d 
E
c
o
n
o
m
i
c 
I
m
p
a
c
t 
o
f 
S
p
a
c
e
f
l
i
g
h
t
: 
A
n 
O
v
e
r
v
i
e
w 
p
r
i
m
e
a
n
d
s
u
b
c
o
n
t
r
a
c
t
o
r
s
f
o
r
s
a
t
e
l
l
i
t
e
p
r
o
j
e
c
t
s
,
w
h
i
c
h
c
r
e
a
t
e
d
o
p
p
o
r
t
u
n
i
t
i
e
s
f
o
r
,
b
u
t
n
o
t 
g
u
a
r
a
n
t
e
e
s 
o
f
, 
t
e
c
h
n
i
c
a
l 
c
r
o
s
s
-
f
e
r
t
i
l
i
z
a
t
i
o
n 
b
e
t
w
e
e
n 
p
u
b
l
i
c 
a
n
d 
c
l
a
s
s
i
e
d 
i
n
i
t
i
a
t
i
v
e
s
.
1
2 
i
n 
consequence
, 
it 
ma
y 
be 
cr
ucial, 
in 
thinking 
about 
commer
cial/economic 
impacts 
of 
spaceight, 
to 
posit 
na
S
a 
as 
the 
globe’
s 
largest 
disper
sed 
technolo
gy-
de
v
e
l
o
p
m
e
n
t 
u
n
i
t
, 
i
n
e
x
t
r
i
c
a
b
l
y 
b
l
e
n
d
i
n
g 
n
a
t
i
o
n
a
l 
s
e
c
u
r
i
t
y 
c
o
n
c
e
r
n
s
, 
e
n
g
i
n
e
e
r
i
n
g 
a
m
b
i
t
i
o
n
s
, 
p
o
l
i
c
y 
n
e
g
o
t
i
a
t
i
o
n
s
, 
a
n
d 
s
c
i
e
n
t
i
c 
a
s
p
i
r
a
t
i
o
n
s 
i
n
t
o 
p
r
o
j
e
c
t
s 
t
h
a
t 
e
n
e
r
g
e
t
i
c
, 
a
t 
t
i
m
e
s 
u
r
g
e
n
t
, 
c
o
l
l
a
b
o
r
a
t
o
r
s 
s
h
a
p
e
d 
i
n
t
o 
m
a
t
e
r
i
a
l 
f
o
r
m
s 
a
n
d 
f
u
n
c
t
i
o
n
s
. 
f
r
o
m 
t
h
i
s 
p
e
r
s
p
e
c
t
i
v
e
, 
i
n 
t
h
e 
l
o
n
g 
r
u
n 
c
o
u
n
t
i
n
g 
s
p
i
n
o
f
f 
i
t
e
m
s 
m
a
y 
b
e 
l
e
s
s 
r
e
w
a
r
d
i
n
g 
t
h
a
n 
r
e
c
o
g
n
i
z
i
n
g 
n
a
S
a
’
s 
h
i
s
t
o
r
i
c 
r
o
l
e 
a
s 
t
h
e 
h
u
b 
o
f 
B
i
g 
e
n
g
i
n
e
e
r
i
n
g 
i
n
a
m
e
r
i
c
a
,
r
e
s
h
a
p
i
n
g 
t
h
e 
m
o
d
e
l 
f
o
r 
h
i
g
h
-
t
e
c
h 
c
o
n
t
r
a
c
t
i
n
g 
(
a
n
d 
s
u
b
c
o
n
t
r
a
c
t
i
n
g
)
, 
a
n
d 
a
s 
t
h
e 
n
a
t
i
o
n
’
s 
p
u
b
l
i
c 
r
e
s
e
a
r
c
h 
a
n
d 
d
e
v
e
l
o
p
m
e
n
t 
(
r
&
d
) 
d
i
v
i
s
i
o
n
, 
t
a
k
i
n
g 
o
n 
c
h
a
l
l
e
n
g
e
s 
a
n
d 
c
o
m
p
l
e
x
i
t
i
e
s 
t
h
a
t 
n
o 
c
o
r
p
o
r
a
t
e 
e
n
t
e
r
p
r
i
s
e 
w
o
u
l
d 
o
r 
c
o
u
l
d 
h
a
v
e 
s
h
o
u
l
d
e
r
e
d 
d
u
r
i
n
g 
t
h
e 
c
o
l
d 
w
a
r
.
1
3 
i
n 
the 
r
emainder 
of 
this 
discussion, 
i 
will 
sk
etch 
thr
ee 
domains 
wher
e 
spaceight’
s 
nonsatellite 
commer
cial 
and 
economic 
impacts 
can 
be 
situated, 
then 
will 
focus 
br
iey 
on 
thr
ee 
of 
the 
thir
d 
domain’
s 
components 
and 
add 
a 
four
th. 
i
n 
consider
ing 
ar
eas 
wher
e 
spaceight 
has 
economic 
implications, 
w
e 
ma
y 
loosely 
di
vide 
this 
ter
rain 
into 
segments 
which 
attend 
to 
(1) 
the 
impact 
of 
oper
ations 
in 
space
; 
(2) 
the 
impact 
on 
enter
pr
ises 
of 
pr
oducing 
and 
manag
ing 
space 
pr
ojects; 
and 
(3) 
the 
impact of operations der
i
v
ed fr
om 
exper
imental dev
elopment for space
. 
t
he 
r
st 
segment 
r
epr
esents 
the 
r
ealm 
of 
“space 
commer
ce
,
” 
dominated 
b
y 
satellite 
capabilities 
and 
the 
infor
mation 
and 
r
e
v
en
ue 
str
eams 
the
y 
generate
. 
i
n 
addition, 
commer
cial 
user
s 
m
ust 
co
v
er 
transpor
tation 
charges 
for 
putting 
ar
tif
acts 
in 
12. 
t
h
e	
t
e
c
h
n
i
c
a
l 
p
r
e
s
s 
w
a
s 
i
n
t
e
n
s
e
l
y 
i
n
t
e
r
e
s
t
e
d 
i
n 
t
h
e 
c
o
m
p
o
n
e
n
t
s 
m
a
n
u
f
a
c
t
u
r
i
n
g 
p
o
t
e
n
t
i
a
l 
f
o
r 
s
a
t
e
l
l
i
t
e 
o
p
e
r
a
t
i
o
n
s
. 
e
x
e
m
p
l
a
r
y 
a
r
t
i
c
l
e
s 
f
r
o
m 
t
h
e 
e
a
r
l
y 
1
9
6
0
s 
i
n
c
l
u
d
e 
“
f
u
t
u
r
e 
S
p
a
c
e 
S
a
t
e
l
l
i
t
e
s 
a
n
d 
m
i
s
s
i
o
n
s
,
” 
E
l
e
c
t
r
o
n
i
c 
I
n
d
u
s
t
r
i
e
s 
2
1 
(
J
u
n
e 
1
9
6
2
)
: 
p
p
. 
K
1
2
–
K
1
6
, 
a
n
d 
“
h
o
w 
t
o 
g
e
t 
Y
o
u
r 
p
r
o
d
u
c
t
s 
i
n
t
o 
o
r
b
i
t
,
” 
S
t
e
e
l 
1
5
3 
(
2
9 
J
u
l
y 
1
9
6
3
)
: 
p
p
. 
7
9
–
8
4
, 
w
i
t
h 
s
p
e
c
i
c
a
t
i
o
n
s 
o
n 
s
a
t
e
l
l
i
t
e 
c
o
m
p
o
n
e
n
t
s 
a
t 
p
p
. 
8
2
– 
8
3
.
S
e
e 
a
l
s
o 
o
c
t
a
v
e 
r
o
m
a
i
n
e
, 
“
o
a
o
:
n
a
S
a
’
s 
B
i
g
g
e
s
t 
S
a
t
e
l
l
i
t
e
Y
e
t
,
” 
S
p
a
c
e
/
A
e
r
o
n
a
u
t
i
c
s 
3
7 
(
f
e
b
r
u
a
r
y 
1
9
6
2
)
: 
p
p
. 
5
4
–
5
8
; 
a
n
d 
d
o
n
a
l
d 
f
i
n
k
, 
“
g
e 
d
e
s
i
g
n
s 
n
a
v
i
g
a
t
i
o
n 
S
a
t
e
l
l
i
t
e 
n
e
t
w
o
r
k
,
” 
A
v
i
a
t
i
o
n 
W
e
e
k 
& 
S
p
a
c
e
T
e
c
h
n
o
l
o
g
y 
8
0 
(
3
0 
m
a
r
c
h 
1
9
6
4
)
: 
p
p
. 
4
9
–
5
1
.
t
h
e 
s
u
b
s
t
a
n
t
i
a
l 
e
a
r
t
h
-
b
a
s
e
d 
t
r
a
c
k
i
n
g 
a
n
d 
m
o
n
i
t
o
r
i
n
g 
s
y
s
t
e
m
s 
t
h
a
t
h
a
d
t
o 
b
e 
b
u
i
l
t
i
n
t
a
n
d
e
m
w
i
t
h
s
a
t
e
l
l
i
t
e
l
a
u
n
c
h
e
s 
r
e
c
e
i
v
e
d
e
q
u
a
l
a
t
t
e
n
t
i
o
n
,
n
o
t 
l
e
a
s
t
b
e
c
a
u
s
e 
t
h
e
y 
i
n
v
o
l
v
e
d
, 
i
n 
s
o
m
e 
m
e
a
s
u
r
e
, 
f
a
m
i
l
i
a
r 
c
o
n
s
t
r
u
c
t
i
o
n 
t
a
s
k
s
. 
S
e
e 
“
S
p
a
c
e 
t
r
a
c
k
i
n
g 
i
s 
B
i
g 
B
u
s
i
n
e
s
s
,
” 
E
l
e
c
t
r
o
n
i
c
s 
3
2 
(
6 
m
a
r
c
h 
1
9
5
9
)
:
p
p
.
2
4
–
2
5
;
“
e
a
r
t
h 
B
a
s
e
d 
e
l
e
c
t
r
o
n
i
c
s
,
”
E
l
e
c
t
r
o
n
i
c
s 
3
4 
(
1
7 
n
o
v
e
m
b
e
r 
1
9
6
1
)
: 
p
p
.
1
0
8
–
1
1
8
.
f
o
r
s
a
t
e
l
l
i
t
e
m
a
n
u
f
a
c
t
u
r
i
n
g
,
s
e
e
h
.
l
.
W
u
e
r
f
e
l 
a
n
d
r
.
p
.
d
u
n
p
h
y
[
r
c
a
]
, 
“
t
h
e
r
e
l
a
y 
c
o
m
m
u
n
i
c
a
t
i
o
n
s 
S
a
t
e
l
l
i
t
e
:
a 
S
t
u
d
y 
i
n 
t
h
e 
a
c
h
i
e
v
e
m
e
n
t 
o
f 
h
i
g
h 
r
e
l
i
a
b
i
l
i
t
y
,
” 
I
n
d
u
s
t
r
i
a
l 
Q
u
a
l
i
t
y 
C
o
n
t
r
o
l 
2
2 
(
J
a
n
u
a
r
y 
1
9
6
6
)
: 
p
p
. 
3
5
5
–
3
6
8
. 
f
o
r 
a 
B
r
i
t
i
s
h 
v
i
e
w 
s
t
r
e
s
s
i
n
g 
t
h
e 
n
e
e
d 
f
o
r 
e
u
r
o
p
e
a
n 
s
a
t
e
l
l
i
t
e
s 
w
i
t
h 
a
p
p
l
i
c
a
t
i
o
n
s 
d
i
f
f
e
r
e
n
t 
f
r
o
m 
t
h
o
s
e 
e
n
v
i
s
i
o
n
e
d 
b
y 
t
h
e 
U
.
S
.
, 
s
e
e 
a
l
a
n 
h
. 
S
t
r
a
t
f
o
r
d
, 
“
t
h
e 
e
c
o
n
o
m
i
c
s 
o
f 
t
e
l
e
c
o
m
m
u
n
i
c
a
t
i
o
n
s 
S
a
t
e
l
l
i
t
e 
S
y
s
t
e
m
s
,
” 
J
o
u
r
n
a
l 
o
f 
t
h
e 
R
o
y
a
l 
A
e
r
o
n
a
u
t
i
c
a
l 
S
o
c
i
e
t
y 
6
6 
(
J
u
n
e 
1
9
6
2
)
: 
p
p
. 
3
6
4
–
3
7
0
. 
f
o
r 
a 
l
a
t
e
r 
n
a
S
a 
o
v
e
r
v
i
e
w
, 
s
e
e 
e
d
g
a
r 
c
o
r
t
r
i
g
h
t
,
“
S
p
a
c
e 
S
c
i
e
n
c
e 
a
n
d 
a
p
p
l
i
c
a
t
i
o
n
s
:
W
h
e
r
e 
W
e 
S
t
a
n
d 
t
o
d
a
y
,
” 
A
s
t
r
o
n
a
u
t
i
c
s 
& 
A
e
r
o
n
a
u
t
i
c
s 
4 
(
J
u
n
e 
1
9
6
6
)
: 
p
p
. 
4
2
–
4
8
. 
(
B
y 
1
9
6
6
, 
n
a
S
a
’
s 
c
o
r
t
r
i
g
h
t 
e
x
p
l
a
i
n
e
d
,
“
m
o
r
e 
t
h
a
n 
6
0 
s
u
c
c
e
s
s
f
u
l 
s
a
t
e
l
l
i
t
e
s 
a
n
d 
d
e
e
p
-
s
p
a
c
e 
p
r
o
b
e
s
” 
h
a
d 
b
e
e
n 
l
a
u
n
c
h
e
d 
[
p
. 
4
2
]
.
) 
13. 
f
o
r 
a 
s
e
n
s
e 
o
f 
t
h
e 
s
p
e
e
d 
a
n
d 
u
n
c
e
r
t
a
i
n
t
y 
o
f 
t
e
c
h
n
o
l
o
g
i
c
a
l 
d
e
v
e
l
o
p
m
e
n
t 
a
t 
t
h
i
s 
t
i
m
e
, 
s
e
e 
r
o
n
a
l
d 
K
o
h
l
, 
“
t
e
c
h
n
o
l
o
g
y 
i
n 
t
u
r
m
o
i
l
,
” 
M
a
c
h
i
n
e 
D
e
s
i
g
n 
3
8 
(
2
9 
S
e
p
t
e
m
b
e
r 
1
9
6
6
)
: 
p
p
. 
c
1
–
c
2
0
. 
a
r
g
u
a
b
l
y
, 
t
h
e 
U
.
S
. 
a
i
r 
f
o
r
c
e 
p
i
o
n
e
e
r
e
d 
B
i
g 
e
n
g
i
n
e
e
r
i
n
g 
i
n 
a
n
d 
a
f
t
e
r 
W
o
r
l
d 
W
a
r 
i
i 
i
n 
a
i
r
c
r
a
f
t
, 
p
r
o
p
u
l
s
i
o
n
, 
a
n
d 
a
v
i
o
n
i
c
s
. 
n
u
c
l
e
a
r 
s
u
b
m
a
r
i
n
e 
w
o
r
k 
b
r
o
u
g
h
t 
t
h
e 
n
a
v
y 
a
l
o
n
g
s
i
d
e 
b
e
f
o
r
e 
n
a
S
a 
w
a
s 
c
r
e
a
t
e
d
. 




















































































































1
6
7 
T
h
e 
P
o
l
i
t
i
c
a
l 
E
c
o
n
o
m
y 
o
f 
S
p
a
c
e
f
l
i
g
h
t 
while 
at 
the 
same 
time 
pa
ving 
the 
w
a
y 
for 
o
v
erights 
of 
r
econnaissance 
satellites 
o
v
er 
the 
So
viet 
Union. 
d
ur
ing 
the 
late 
1950s 
and 
1960s, 
the 
space 
race 
betw
een 
the 
U
.S
. 
and 
the 
So
viet 
Union 
included 
the 
so-called 
r
obotic 
races—r
st 
to 
the 
m
oon 
and 
then 
to 
V
en
us 
and 
m
ar
s.
t
he 
winner 
of 
these 
races 
accr
ued 
benets 
in 
national 
pr
estige 
and 
per
cei
v
ed 
technolo
g
ical 
pr
o
w
ess, 
a 
pr
o
xy 
for 
the 
long-ter
m 
viability 
and str
ength of the capitalist and socialist visions. 
na
S
a
’
s 
char
ter 
explicitly 
included 
inter
national 
cooperation, 
and 
under 
i
nter
natio
n
a
l 
p
r
o
g
r
a
m
s 
c
h
i
e
f 
a
r
n
o
l
d 
f
r
u
t
k
i
n
, 
i
n 
i
t
s 
e
a
r
l
y 
y
e
a
r
s 
c
r
e
a
t
e
d 
d
o
z
e
n
s 
o
f 
a
g
r
e
e
m
e
n
t
s 
a
n
d 
c
o
o
p
e
r
a
t
i
v
e 
p
r
o
g
r
a
m
s 
w
i
t
h 
n
a
t
i
o
n
s 
a
r
o
u
n
d 
t
h
e 
w
o
r
l
d 
a
s 
a
n 
a
c
t
i
v
e 
e
l
e
m
e
n
t 
o
f 
a
m
e
r
i
c
a
n 
f
o
r
e
i
g
n 
p
o
l
i
c
y
.
t
h
e
s
e 
i
n
i
t
i
a
t
i
v
e
s 
i
n
c
l
u
d
e
d 
f
r
e
e 
l
a
u
n
c
h
e
s 
o
f 
f
o
r
e
i
g
n 
s
c
i
e
n
t
i
c 
p
a
y
l
o
a
d
s
;
f
o
r
e
i
g
n 
i
n
s
t
r
u
m
e
n
t
s 
o
n
a
m
e
r
i
c
a
n 
s
c
i
e
n
t
i
c 
s
a
t
e
l
l
i
t
e
s 
a
n
d 
v
i
c
e 
v
e
r
s
a
; 
e
s
t
a
b
l
i
s
h
m
e
n
t 
o
f 
c
o
m
m
u
n
i
c
a
t
i
o
n
s 
g
r
o
u
n
d 
s
t
a
t
i
o
n
s 
f
o
r 
s
c
i
e
n
t
i
c 
s
a
t
e
l
l
i
t
e
s
; 
a
n
d 
a 
v
a
r
i
e
t
y 
o
f 
o
t
h
e
r 
s
c
i
e
n
t
i
c 
i
n
f
o
r
m
a
t
i
o
n 
e
x
c
h
a
n
g
e
s
. 
n
o
t 
t
o 
b
e 
o
u
t
d
o
n
e
, 
t
h
e 
S
o
v
i
e
t 
U
n
i
o
n 
r
a
n 
s
i
m
i
l
a
r 
p
r
o
g
r
a
m
s 
f
o
r 
i
t
s 
s
o
c
i
a
l
i
s
t 
a
l
l
i
e
s
, 
a
n
d 
s
o
o
n 
f
o
r 
c
a
p
i
t
a
l
i
s
t 
o
r 
n
o
n
a
l
i
g
n
e
d 
n
a
t
i
o
n
s 
t
o 
w
o
o 
t
h
e
m 
a
w
a
y 
f
r
o
m 
a
m
e
r
i
c
a
n 
i
n
t
e
r
e
s
t
s
. 
e
u
r
o
p
e
, 
t
h
r
o
u
g
h 
t
h
e 
e
u
r
o
p
e
a
n 
S
p
a
c
e 
r
e
s
e
a
r
c
h 
o
r
g
a
n
i
s
a
t
i
o
n 
(
e
S
r
o
)
, 
a
n
d 
l
a
t
e
r 
t
h
e 
e
S
a
, 
m
a
d
e 
s
p
a
c
e 
s
c
i
e
n
c
e 
p
a
r
t 
o
f 
i
t
s 
m
a
n
d
a
t
o
r
y 
p
r
o
g
r
a
m 
t
h
a
t 
a
l
l 
m
e
m
b
e
r 
s
t
a
t
e
s 
h
a
d 
t
o 
s
u
p
p
o
r
t
.
4
8 
f
r
o
m 
t
h
e 
i
n
c
e
p
t
i
o
n 
o
f 
t
h
e 
S
p
a
c
e 
a
g
e
, 
a
n
d 
e
v
e
n 
b
e
f
o
r
e
, 
s
p
a
c
e 
s
c
i
e
n
c
e 
h
a
s 
b
e
e
n 
a 
p
o
p
u
l
a
r
, 
c
o
o
p
e
r
a
t
i
v
e 
d
i
p
l
o
m
a
t
i
c 
t
o
o
l
, 
w
h
i
c
h 
h
e
l
p
s 
t
o 
e
x
p
l
a
i
n 
i
t
s 
s
i
g
n
i
c
a
n
t 
a
n
d 
s
t
a
b
l
e 
f
u
n
d
i
n
g
. 
c
or
porations 
typically 
(though 
not 
al
w
a
ys) 
b
uild 
the 
satellites, 
wher
eas 
academic
, 
go
v
er
nment, 
and 
cor
porate 
r
esear
cher
s 
usually 
b
uild 
the 
instr
uments 
placed 
on-boar
d. 
W
ith 
r
elati
v
ely 
fe
w 
spacecraft 
put 
in 
orbit, 
the 
competition 
to 
b
uild 
the 
satellites 
and 
the 
instr
uments 
has 
al
w
a
ys 
been 
er
ce
. 
c
or
porations 
lik
e 
to 
b
uild science-craft because it pr
o
vides an oppor
tunity to adv
er
tise their capabilities 
in 
w
a
ys 
not 
possib
le 
with 
often-secr
et 
militar
y 
pr
o
g
rams. 
f
or 
scientists, 
getting 
an 
instr
um
e
n
t 
i
n 
s
p
a
c
e 
c
a
n 
m
a
k
e 
o
r 
b
r
e
a
k 
t
h
e
i
r 
c
a
r
e
e
r
s 
a
n
d 
r
e
p
u
t
a
t
i
o
n
s
. 
t
h
o
u
g
h 
t
h
e 
p
o
l
i
t
i
c
s 
o
f 
d
e
t
e
r
m
i
n
i
n
g 
t
h
e 
r
e
l
a
t
i
v
e 
p
r
i
o
r
i
t
i
e
s 
a
n
d 
f
u
n
d
i
n
g 
o
f 
s
p
a
c
e 
s
c
i
e
n
c
e 
p
r
o
g
r
a
m
s 
h
a
s 
m
a
d
e 
o
r 
b
r
o
k
e
n 
t
h
e 
h
o
p
e
s 
o
f 
m
a
n
y 
s
c
i
e
n
t
i
s
t
s
, 
t
o
t
a
l 
s
p
a
c
e 
s
c
i
e
n
c
e 
f
u
n
d
i
n
g 
h
a
s 
r
e
m
a
i
n
e
d 
f
a
i
r
l
y 
s
t
a
b
l
e 
o
v
e
r 
t
h
e 
y
e
a
r
s
, 
a
n
d 
b
y 
2
0
0
6 
r
e
a
c
h
e
d 
r
o
u
g
h
l
y 
$
6
–
$
7 
b
i
l
l
i
o
n 
w
o
r
l
d
w
i
d
e
.
t
h
i
s 
s
t
a
b
i
l
i
t
y 
o
w
e
s 
m
u
c
h 
t
o 
t
h
e 
u
s
e 
o
f 
s
c
i
e
n
c
e 
a
s 
a 
d
i
p
l
o
m
a
t
i
c 
t
o
o
l
, 
s
i
n
c
e 
i
t 
i
s 
m
u
c
h 
m
o
r
e 
d
i
f
c
u
l
t 
t
o 
c
a
n
c
e
l 
a 
p
r
o
g
r
a
m 
t
h
a
t 
h
a
s 
f
o
r
e
i
g
n 
p
a
r
t
n
e
r
s
.
4
9 
48. 
r
o
ger 
m
.
Bonnet 
and 
Vittor
io 
m
anno
, 
Inter
national 
Cooper
ation 
in 
Space:
The 
Example 
of 
the 
European 
Space 
Agency
 (
c
ambr
idge
, 
ma
: 
h
ar
v
ar
d Uni
v
er
sity 
p
r
ess,
 1994),
 chapter 2. 
49. 
J
ohn 
Kr
ige
,
“
t
he 
e
ur
opean 
Space 
System,
” 
in 
J
ohn 
Kr
ige 
and 
a
r
tur
o 
r
usso
, 
Reflections 
on 
Europe 
in 
Space
 (
n
oor
dwijk,
t
he 
n
etherlands: 
e
S
a 
h
S
r
-11,
 J
an
uar
y 1994),
 pp
.
 7–8. 








168 
S
o
c
i
e
t
a
l 
i
m
p
a
c
t o
f
 S
p
a
c
e
f
l
i
g
h
t 
C
o
m
m
u
n
i
c
a
t
i
o
n
s 
a
s 
early 
as 
1945, 
when 
a
r
thur 
c
. 
c
lark
e 
r
st 
pub
lished 
a 
paper 
pr
oposing 
the 
use 
of 
the 
geosynchr
onous 
orbit 
as 
pr
omising 
location 
for 
telecomm
unications 
satellites, 
the 
potential 
utility 
and 
pr
otability 
of 
space 
comm
unications 
beck
oned. 
m
ilitar
y
,
ci
vilian,
and 
commer
cial 
organizations 
all 
began 
to 
de
v
elop 
comm
unications 
satellites in the U
.S
.
 b
y the early 1960s. 
a
ll 
of 
the 
militar
y 
ser
vices 
had 
inter
ests 
in 
comm
unications 
satellites 
(comsats) 
for 
command 
and 
contr
ol, 
as 
par
t 
of 
a 
w
orldwide 
militar
y 
comm
unications 
system. 
i
n 
par
t 
r
esponding 
to 
K
ennedy 
administration 
concer
ns 
about 
the 
potential 
that 
a
t
&
t 
w
ould 
extend 
its 
comm
unications 
monopoly 
into 
space 
b
y 
de
v
eloping 
a 
pur
ely 
pr
i
v
ate 
system,
na
S
a 
funded 
its 
o
wn 
exper
imental 
satellites.
a
t
&
t
’
s 
launch 
of 
t
elstar 
in 
1962 
fueled 
these 
go
v
er
nment 
fear
s,
leading 
to 
the 
passage 
of 
the 
Satellite 
t
elecomm
unications 
a
ct 
of 
1962 
that 
cr
eated 
c
omm
unications 
Satellite 
c
or
poration 
to 
b
uild 
and 
manage 
the 
inter
national 
satellite 
comm
unications 
system. 
m
ilitar
y 
and 
na
S
a 
funding 
b
uilt 
se
v
eral 
str
ong 
competitor
s 
to 
a
t
&
t
, 
including 
h
ughes 
a
ir
craft 
c
or
poration, 
p
hilco 
c
or
poration, 
and 
r
adio 
c
or
poration 
of 
a
mer
ica.
t
he 
successful 
1963 
launch 
and 
operation 
of 
h
ughes’
s 
na
S
a
-funded 
Syncom 
satellite 
pr
o
v
ed 
the 
viability 
of 
geosynchr
onous 
telecomm
unications 
satellites. 
t
he 
U
.S
. 
then 
opened 
negotiations 
with 
e
ur
opean 
nations, 
c
anada, 
and 
J
apan 
r
egar
ding 
the 
management of the inter
national telecomm
unications system.
50 
a
lthough 
the 
U
.S
. 
w
anted 
to 
negotiate 
on 
a 
bilateral 
basis 
with 
each 
nation, 
the 
e
ur
opeans 
quickly 
banded 
to
gether 
to 
negotiate 
with 
g
r
eater 
str
ength 
as 
a 
g
r
oup
,
for
ming 
the 
e
ur
opean 
c
onfer
ence 
for 
Satellite 
t
elecomm
unications 
(
f
r
ench 
acr
on
ym 
cet
S) 
in 
1963. 
t
he 
r
esulting 
negotiations 
cr
eated 
the 
i
nter
national 
t
elecomm
unications 
Satellite 
o
rganization 
(
i
ntelsat) 
the 
next 
y
ear
, 
with 
c
omm
unications 
Satellite 
c
or
poration 
as 
the 
organization’
s 
manager
.
t
hough 
the 
a
mer
icans 
dominated 
i
ntelsat 
in 
the 
1960s, 
the 
e
ur
opeans 
acquir
ed 
one 
major 
concession—to 
r
enegotiate 
i
ntelsat’
s 
ter
ms 
in 
1971. 
i
n 
the 
meantime
, 
the 
United 
Kingdom, 
g
er
man
y
, 
f
rance
, 
and 
i
taly 
began 
de
v
elopment 
of 
their 
o
wn 
national 
satellite 
pr
o
g
rams, 
while 
w
orking 
thr
ough 
cet
S 
and 
e
S
r
o 
to 
cr
eate 
an 
integ
rated 
e
ur
opean satellite pr
o
g
ram.
51 
d
ur
ing 
this 
per
iod, 
the 
U
.S
. 
had 
monopoly 
po
w
er 
o
v
er 
spacecraft 
launches, 
and 
U
.S
. 
policy 
dictated 
that 
the 
U
.S
. 
w
ould 
not 
launch 
an
y 
satellite 
that 
thr
eatened 
i
ntelsat’
s 
inter
national 
monopoly
. 
“
e
xper
imental” 
satellites 
w
er
e 
launchab
le
, 
b
ut 
50. 
d
a
vid J
.
Whalen, 
The Or
igins of Satellite Comm
unications 1945-1965
 (W
ashington,
dc
:
 Smithsonian 
i
nstitution 
p
r
ess,
 2002). 
51.
a. russo, “the 
Beg
inning 
of 
the 
t
elecomm
unications 
Satellite 
p
r
o
g
ramme 
in 
e
S
r
o
,
”
in 
J
.
Kr
ige 
and 
a
. 
r
usso
, 
A 
Histor
y 
of 
the 
European 
Space 
Agency 
1958–1987,
V
olume 
I,
The 
Stor
y 
of 
ESR
O 
and 
ELDO 1958-1973
 (
n
oor
dwijk,
t
he 
n
etherlands: 
e
S
a
 S
p
-1235,
 2000),
 chapter 9. 
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6
9 
T
h
e 
P
o
l
i
t
i
c
a
l 
E
c
o
n
o
m
y 
o
f 
S
p
a
c
e
f
l
i
g
h
t 
not 
r
eg
ion
a
l 
o
r 
i
n
t
e
r
n
a
t
i
o
n
a
l 
s
y
s
t
e
m
s
. 
c
o
n
v
i
n
c
e
d 
t
h
a
t 
t
h
e 
U
.
S
. 
w
a
s 
a
t
t
e
m
p
t
i
n
g 
t
o 
r
e
t
a
i
n 
c
o
n
t
r
o
l 
o
f 
s
a
t
e
l
l
i
t
e 
t
e
l
e
c
o
m
m
u
n
i
c
a
t
i
o
n
s
, 
t
h
e 
e
u
r
o
p
e
a
n
s
, 
l
e
d 
b
y 
f
r
a
n
c
e
, 
p
u
s
h
e
d 
t
o 
d
e
v
e
l
o
p 
t
h
e
i
r 
o
w
n 
l
a
u
n
c
h
e
r 
t
o 
e
n
s
u
r
e 
t
h
a
t 
e
u
r
o
p
e
a
n 
c
o
m
s
a
t
s 
w
o
u
l
d 
g
e
t 
t
o 
o
r
b
i
t
. 
U
l
t
i
m
a
t
e
l
y
, 
t
h
i
s 
r
e
s
u
l
t
e
d 
i
n 
t
h
e 
d
e
v
e
l
o
p
m
e
n
t 
o
f 
t
h
e 
a
r
i
a
n
e 
a
n
d 
w
a
s 
a 
m
a
j
o
r 
f
a
c
t
o
r 
i
n 
t
h
e 
n
e
g
o
t
i
a
t
i
o
n
s 
t
h
a
t 
l
e
d 
t
o 
t
h
e 
c
r
e
a
t
i
o
n 
o
f 
t
h
e 
e
S
a
. 
i
n
t
e
l
s
a
t
’
s 
p
e
r
m
a
n
e
n
t 
a
g
r
e
e
m
e
n
t 
o
f 
1
9
7
3 
r
e
a
l
l
o
c
a
t
e
d 
s
h
a
r
e
s 
i
n 
i
n
t
e
l
s
a
t 
b
a
s
e
d 
o
n 
a
c
t
u
a
l 
u
s
a
g
e 
o
f 
t
h
e 
s
y
s
t
e
m
, 
a
n
d 
a
l
l
o
w
e
d 
f
o
r 
r
e
g
i
o
n
a
l 
a
s 
w
e
l
l 
a
s 
d
o
m
e
s
t
i
c 
s
y
s
t
e
m
s
.
a
m
e
r
i
c
a
n 
s
h
a
r
e
s 
s
h
r
a
n
k 
f
r
o
m 
m
o
r
e 
t
h
a
n 
5
0 
p
e
r
c
e
n
t 
t
o 
t
h
e 
r
a
n
g
e 
o
f 
2
5 
p
e
r
c
e
n
t 
t
o 
3
0 
p
e
r
c
e
n
t
, 
a
n
d 
h
e
n
c
e 
c
o
n
t
r
o
l 
o
f 
i
n
t
e
l
s
a
t 
p
a
s
s
e
d 
o
u
t 
o
f
a
m
e
r
i
c
a
n 
h
a
n
d
s 
b
y 
t
h
e 
l
a
t
e 
1
9
7
0
s
.
e
S
a 
b
e
g
a
n 
d
e
v
e
l
o
p
m
e
n
t 
o
f 
t
h
e 
o
r
b
i
t
a
l
t
e
s
t 
S
a
t
e
l
l
i
t
e
, 
t
h
e 
r
s
t 
o
f 
s
e
v
e
r
a
l 
e
S
a
-
d
e
v
e
l
o
p
e
d 
s
y
s
t
e
m
s 
f
r
o
m 
t
h
a
t 
t
i
m
e 
f
o
r
w
a
r
d
.
5
2 
f
r
om 
the 
1970s 
thr
ough 
the 
1990s, 
man
y 
nations 
b
uilt 
or 
pur
chased 
comsats 
for 
domestic 
pur
poses, 
while 
se
v
eral 
pr
i
v
ate 
companies 
orbited 
systems 
that 
leased 
transponder
s 
to 
go
v
er
nment 
and 
pr
i
v
ate 
customer
s. 
t
he 
g
r
o
wing 
demand 
led 
to 
man
y 
negotiations 
o
v
er 
the 
use 
of 
the 
fr
equency 
spectr
um 
thr
ough 
the 
i
nter
national 
t
elecomm
unication 
Union 
(
it
U). 
n
ations 
o
wn 
the 
spectr
um 
r
ights 
and 
geosynchr
onous 
orbital 
slots, 
and 
thus 
this 
pr
o
vided 
a 
mechanism 
for 
go
v
er
nments 
to 
contr
ol 
both 
go
v
er
nment 
and 
cor
porate 
uses 
of 
space 
comm
unications. 
m
an
y 
countr
ies 
ensur
ed 
that 
their 
domestic 
systems 
w
er
e 
go
v
er
nment-o
wned 
or 
contr
olled. 
t
he 
most 
pr
otab
le 
use 
of 
comsats 
tur
ned 
out 
to 
be 
dir
ect 
br
oadcast 
tele
vision, 
with 
companies 
such 
as 
d
ir
ec
t
V
, 
e
chostar
, 
and 
S
e
S 
selling 
dozens 
and 
e
v
entually 
hundr
eds 
of 
br
oadcast 
channels 
dir
ectly 
to 
millions 
of 
consumer
s.
d
ir
ect
br
oadcast 
radio
, 
led 
b
y 
X
m
, 
Sir
ius, 
and 
W
orldspace
, 
began 
in 
1998 
and 
w
as 
g
r
o
wing 
rapidly b
y the r
st decade of the tw
enty-r
st centur
y
.
53 
m
obile 
comm
unications 
for 
ships, 
air
craft, 
and 
e
v
entually 
telephones 
and 
computer
s 
began 
fr
om 
militar
y 
exper
iments 
in 
the 
U
.S
. 
Systems 
such 
as 
t
actical 
Satellite 
(
t
a
c
S
a
t
), 
launched 
in 
1969, 
pr
o
v
ed 
the 
concept 
of 
using 
r
elati
v
ely 
small 
g
r
ound 
antennas 
that 
could 
be 
por
ted 
on 
ships, 
tr
ucks, 
and 
other 
v
ehicles.
t
he 
U
.S
. 
and 
So
viet 
na
vies 
desperately 
needed 
such 
systems 
for 
eet 
comm
unications, 
and 
mer
chant 
ships 
w
ould 
also 
be 
ob
vious 
beneciar
ies.
54 
t
he 
i
nter
national 
m
ar
itime 
52. 
i
bid., 
a
nd 
a
. 
r
usso
, 
“
t
he 
e
arly 
d
e
v
elopment 
of 
e
S
r
o
’
s 
t
elecom 
p
r
o
g
ramme 
and 
the 
o
t
S 
p
r
oject,
” 
in 
Kr
ige 
and 
r
usso
, 
A 
Histor
y 
of 
the 
European 
Space 
Agency
,
V
olume 
1, 
chapter 
10; 
J
ohn 
l
. 
m
c
l
ucas, 
Space Commerce
 (
c
ambr
idge
, 
ma
: 
h
ar
v
ar
d Uni
v
er
sity 
p
r
ess,
 1991),
 pp
.
 40–43. 
53. 
m
c
l
u
c
a
s
,
p
p
.
7
5
–
8
0
.
t
o
s
e
e
t
h
e
g
r
o
w
t
h
o
f
d
i
r
e
c
t
b
r
o
a
d
c
a
s
t
t
e
l
e
v
i
s
i
o
n
,
s
e
e
o
f
c
e
o
f
S
p
a
c
e
c
o
m
m
e
r
c
i
a
l
i
z
a
t
i
o
n
, 
T
r
e
n
d
s
i
n
S
p
a
c
e
C
o
m
m
e
r
c
e
,
p
r
e
p
a
r
e
d
b
y
f
u
t
r
o
n
c
o
r
p
o
r
a
t
i
o
n
(
W
a
s
h
i
n
g
t
o
n
,
d
c
:
d
e
p
a
r
t
m
e
n
t
o
f
c
o
m
m
e
r
c
e
, 
2
0
0
1
)
,
c
h
a
p
t
e
r 
3
.
o
n 
s
a
t
e
l
l
i
t
e 
r
a
d
i
o 
m
a
r
k
e
t 
g
r
o
w
t
h
,
s
e
e 
i
n
t
e
r
n
a
t
i
o
n
a
l 
S
p
a
c
e 
B
u
s
i
n
e
s
s 
c
o
u
n
c
i
l
, 
2
0
0
4 
S
t
a
t
e 
o
f 
t
h
e 
S
p
a
c
e 
I
n
d
u
s
t
r
y 
(
B
e
t
h
e
s
d
a
,
m
d
:
S
p
a
c
e 
p
u
b
l
i
c
a
t
i
o
n
s
,
2
0
0
4
)
,
p
p
.
2
3
,
4
2
–
4
3
. 
54. 
n
o
r
m
a
n 
f
r
i
e
d
m
a
n
, 
S
e
a
p
o
w
e
r 
a
n
d 
S
p
a
c
e
:
F
r
o
m 
t
h
e 
D
a
w
n 
o
f 
t
h
e 
M
i
s
s
i
l
e
A
g
e 
t
o 
N
e
t
-
C
e
n
t
r
i
c
W
a
r
f
a
r
e 
(
a
n
n
a
p
o
l
i
s
, 
m
d
:
n
a
v
a
l 
i
n
s
t
i
t
u
t
e 
p
r
e
s
s
,
2
0
0
0
)
,
c
h
a
p
t
e
r 
5
;
W
i
l
l
i
a
m
W
.
W
a
r
d 
a
n
d 
f
r
a
n
k
l
i
n
W
.
f
l
o
y
d
,
“
t
h
i
r
t
y
Y
e
a
r
s 
o
f 
S
p
a
c
e 
c
o
m
m
u
n
i
c
a
t
i
o
n
s 
r
e
s
e
a
r
c
h 
a
n
d 
d
e
v
e
l
o
p
m
e
n
t 
a
t 
l
i
n
c
o
l
n 
l
a
b
o
r
a
t
o
ry
,
”
i
n 
B
e
y
o
n
d 
t
h
e 
I
o
n
o
s
p
h
e
r
e
:
F
i
f
t
y
Y
e
a
r
s 
o
f 
S
a
t
e
l
l
i
t
e 
C
o
m
m
u
n
i
c
a
t
i
o
n
, 
a
n
d
r
e
w 
J
.
B
u
t
r
i
c
a
,
e
d
.
(
W
a
s
h
i
n
g
t
o
n
,
d
c
:
n
a
S
a 
S
p
-
4
2
1
7
,
1
9
9
7
)
,
p
p
.
8
4
–
8
6
. 
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S
o
c
i
e
t
a
l 
i
m
p
a
c
t o
f
 S
p
a
c
e
f
l
i
g
h
t 
c
omm
unications 
Satellite 
o
rganisation 
(
i
nmar
sat) 
w
as 
estab
lished 
in 
1976 
to 
pr
o
vide 
w
orldwide 
mobile 
commer
cial 
ser
vice 
for 
shipping. 
Unlik
e 
i
ntelsat, 
in 
which 
the 
So
viet 
Union 
and 
other 
c
omm
unist-b
loc 
nations 
r
efused 
to 
par
ticipate
, 
the So
viet Union and other socialist countr
ies became member
s of 
i
nmar
sat.
55 
i
n 
the 
1990s, 
i
r
idium, 
g
lobalstar
, 
and 
ico 
de
v
eloped 
large 
constellations 
of 
medium-
e
ar
th 
orbit 
comsats 
to 
pr
o
vide 
w
orldwide 
mobile 
telephone 
and 
data 
ser
vices. 
By 
the 
r
st 
y
ear
s 
of 
the 
tw
enty-r
st 
centur
y
, 
all 
thr
ee 
systems 
had 
been 
deplo
y
ed 
and 
all 
thr
ee 
companies 
had 
gone 
bankr
upt 
after 
raising 
and 
spending 
billions 
of 
dollar
s; 
the
y 
had 
o
v
er
estimated 
the 
demand 
for 
global 
ser
vice 
and 
under
estimated the competition fr
om g
r
ound-based cellular telephone systems.
56 
Both 
g
r
ound-based 
and 
space-based 
pr
i
v
ate 
competition 
put 
pr
essur
e 
on 
the 
inter
national 
and 
domestic 
go
v
er
nment 
systems,
making 
some 
of 
them 
economically 
obsolete
. 
Both 
i
ntelsat 
and 
i
nmar
sat 
w
er
e 
pr
i
v
atized 
in 
r
esponse 
to 
U
.S
. 
demands; 
if 
these 
systems 
w
anted 
to 
compete 
for 
domestic 
U
.S
. 
b
usiness, 
the
y 
could 
no 
longer 
be 
o
wned 
b
y 
go
v
er
nments.
57 
h
o
w
e
v
er
, 
militar
y 
demand 
contin
ued 
to 
g
r
o
w 
rapidly
, 
leading 
to 
the 
leasing 
of 
man
y 
commer
cial 
transponder
s 
for 
militar
y 
pur
poses 
and 
the 
de
v
elopment 
of 
mor
e-capab
le 
militar
y 
systems 
that 
w
er
e 
less 
susceptib
le 
to 
jamming 
or 
r
a
d
i
a
t
i
o
n 
e
f
f
e
c
t
s 
(
s
u
c
h 
a
s 
m
i
l
s
t
a
r
)
, 
a
n
d 
w
i
t
h 
g
r
e
a
t
e
r 
b
a
n
d
w
i
d
t
h 
t
o 
s
e
n
d 
i
m
a
g
e
r
y 
a
n
d 
i
n
t
e
l
l
i
g
e
n
c
e 
d
a
t
a 
f
r
o
m 
r
e
c
o
n
n
a
i
s
s
a
n
c
e 
a
n
d 
i
n
t
e
l
l
i
g
e
n
c
e 
s
a
t
e
l
l
i
t
e
s 
a
n
d 
f
r
o
m 
v
a
r
i
o
u
s 
s
e
n
s
o
r 
s
y
s
t
e
m
s 
t
o 
m
i
l
i
t
a
r
y 
u
s
e
rs 
a
r
o
u
n
d 
t
h
e 
w
o
r
l
d
.
5
8 
i
n 
2
0
0
6
, 
t
h
e 
d
o
d 
w
a
s 
b
u
d
g
e
t
e
d 
m
o
r
e 
t
h
a
n 
$
2
.
9 
b
i
l
l
i
o
n 
t
o 
d
e
v
e
l
o
p 
a
n
d 
a
c
q
u
i
r
e 
c
o
m
m
u
n
i
c
a
t
i
o
n
s 
s
a
t
e
l
l
i
t
e
s
,
5
9 
a
n
d 
m
o
r
e 
t
h
a
n 
$
3
4
0 
m
i
l
l
i
o
n 
t
o 
p
r
o
c
u
r
e 
U
S
a
f 
a
n
d 
U
.
S
.
a
r
m
y 
s
a
t
e
l
l
i
t
e 
c
o
m
m
u
n
i
c
a
t
i
o
n
s 
g
r
o
u
n
d 
t
e
r
m
i
n
a
l
s
.
6
0 
p
r
e
c
i
s
e 
n
u
m
b
e
rs 
t
o 
o
p
e
r
a
t
e 
m
i
l
i
t
a
r
y 
c
o
m
m
u
n
i
c
a
t
i
o
n
s 
s
a
t
e
l
l
i
t
e
s 
a
r
e 
d
i
f
c
u
l
t 
t
o 
e
s
t
i
m
a
t
e 
f
r
o
m 
t
h
e 
d
o
d 
o
v
e
r
v
i
e
w 
b
u
d
g
e
t
s
,
b
u
t 
a
r
e 
c
e
r
t
a
i
n
l
y 
i
n 
t
h
e 
h
u
n
d
r
e
d
s 
55. 
m
c
l
uca
s, 
Space 
Commerce
, 
pp
. 
46–50; 
e
dw
ar
d 
J
. 
m
ar
tin, 
“
t
he 
e
v
olution 
of 
m
obile 
Satellite 
c
omm
unications,
”
 in Butr
ica,
 ed., 
Bey
ond the Ionosphere
,
 pp
.
 265–281. 
56. 
r
o
ger 
h
andberg,
Inter
national 
Space 
Commerce:
Building 
from 
Scr
atc
h 
(
g
ainesville
,
fl
:
Uni
v
er
sity 
p
r
ess 
of 
f
lor
ida,
 2006),
 pp
.
 144–145. 
57. 
i
ntelsat 
W
eb 
site
, 
http://
www
.intelsat.co
m 
(accessed 
J
an
uar
y 
2007). 
i
nmar
sat 
W
eb 
site 
http://
www
. 
inmarsat.co
m
 (accessed J
an
uar
y 2007). 
58. 
d
a
vid 
n
. 
Spir
es 
and 
r
ick 
W
. 
Stur
de
v
ant, 
“
f
r
om 
a
dv
ent 
to 
m
ilstar
: 
t
he 
U
.S
. 
a
ir 
f
or
ce 
and 
the 
c
hallenges of 
m
ilitar
y Satellite 
c
omm
unications,
”
 in Butr
ica,
 ed., 
Bey
ond the Ionosphere
,
 pp
.
 65–78. 
59. 
f
r
om 	
the 
U
.S
. 
g
o
v
er
nment 
2006 
b
udget: 
$1,194.3 
million 
for 
a
dv
anced 
e
xtr
emely 
h
igh 
f
r
equency 
Satellite 
a
cquisition;
$835.8 
for 
t
ransfor
mational 
Satellite 
c
omm
unications 
a
cquisition; 
$166.4 
million 
for 
W
ideband 
g
apller 
a
cquisition; 
$28.7 
million 
for 
US
af 
m
ilitar
y 
Satellite 
c
omm
unications 
p
r
ocur
ement; 
$2.185 
million 
for 
US
af 
p
olar 
m
ilitar
y 
Satellite 
c
omm
unications 
rdt
&
e
;
$541.98 
million 
for 
U
.S
.
n
a
vy 
Satellite 
c
omm
unications 
rdt
&
e
;
$71.8 
million 
for 
U
.S
. 
n
a
vy Satellite 
c
omm
unications Systems 
p
r
ocur
ement. 
60.
from 
the 
U
.S
.
g
o
v
er
nment 
2006 
b
udget:
U
.S
.
a
r
m
y
,
d
S
c
S 
g
r
ound 
Systems 
p
r
o
g
ram 
a
cquisition, 
$66.5 
million; 
US
af
, 
m
anagement 
Suppor
t 
for 
mil
S
a
tcom 
t
er
minals, 
$273.974 
million. 
U
.S
. 
n
a
vy satellite ter
minal pr
ocur
ements ar
e b
ur
ied in other b
udget lines. 
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