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Technically Feasible Could Mean:
• Technically Possible
• Financially Sustainable
• Practically Desirable

The question is:
• Is Star Wars any of these ?

A look at Military Space
Applications
• War from space
– Why space is important
– Technical Problems

• Missile Defence
– What is it ?
– Technical Problems

• Star Wars
– Will there be only one ?

Space Wars
•
•
•
•

Cold war
Operation Desert Storm, Kuwait, Iraq 1991
Operation Allied Force, Kosovo 1999
Operation Enduring Freedom, Afghanistan
2002
• Operation Iraqi Freedom, Iraq 2003
In the Iraq war space became the ultimate
military high ground

Satellites in War
•
•
•
•
•
•

Battle Management
Communication
Surveillance
Photo-reconnaissance
Space-based radar
Weather monitoring & forecasting

During the Iraq War 2003
•
•
•
•
•
•
•

Space technologies were used across the entire battlefield
For the first time allied commanders at the front were able to receive target
images from radar satellites – through clouds and darkness
“Sensor to shooter gap” down to 15 minutes
US Army employed over 100,000 Precision Lightweight GPS Receivers – 1
for each 9 person squad (in 1991 there was 1 GPS receiver for each
company – 180 soldiers)
US military used 10 times the satellite capacity used in 1991
9 days before the war the US Defense Satellite Communications System
was installed to connect ground forces, ships, planes, the Pentagon, the
White House, the State Department and U.S. Space Command
Around 50-100 military satellites supported the war
– 27 GPS satellites to locate special ops teams and targets
– 24 satellites to channel communications and commands and give warning of
missile attack

•
•

Director of Space Operations for USAF, Maj. Gen. Judd Blaisdell, estimates
that 33,600 people at 36 sites around the world are involved in space-war
activities
70% US bombs dropped were GPS guided (85% of UK bombs)

But …
• Intelligence and national security experts warn that the
National Reconnaissance Office (responsible for
surveillance, reconnaissance and mapping satellites) is
now so beset by problems that there is no guarantee
America will be able to maintain its huge advantage in
space.
• Failed management, bungled technical assessments,
and repeated engineering and testing failures have
plagued the NRO for years. The agency's missteps are
costing US taxpayers billions of dollars and jeopardizing
national security.
“Lack of Intelligence” by Douglas Pasternak, US News & World Report 135.4,
(11 August 2003) 35-40

Technical Problems
•
•
•
•

Network Centric Warfare
Bandwidth
Vulnerability
Mission failure

Network Centric Warfare (NCW)
The integration of information and communications systems to allow
warfighters to “bring all available assets to bear in a rapid and flexible
manner”
“NCW should not be misconstrued as a fully developed and deployable
warfighting capability. It is not. Far more needs to be done to transform
today's platform-centric force into a network-centric one. Far more
needs to be done to develop, test, and refine network-centric concepts
of operation and co-evolve them with doctrine, organization, command
approach, systems, and the other components of a mission capability
package.
Considerable effort will also be required to develop network-centric
capabilities that can effectively be employed in Allied and coalition
operations.”
Network Centric Warfare, Department of Defense Report to Congress, July 2001http://www.defenselink.mil/nii/NCW/

Bandwidth
• 1 Global Hawk requires
500Mb/s bandwidth = 5 x
total bandwidth of entire
US military during Gulf
War
• By 2010 the US Defense
Science Board predicts it
will need 16Gb/s =
208,000 simultaneous
phone calls

Vulnerability - ASATS
• Dependence on satellites
means vulnerability –
satellites are (at present)
undefended and could be
attacked by anti-satellite
systems stationed in space
or on the ground
• Therefore, US Space
command desires the ability
to deny the use of space to
others

ASAT Projects
• The Counter Satellite Communication System, a groundbased system for disrupting satellite communications
being used for military purposes
• The Counter Surveillance Reconnaissance System, a
ground-based system designed to use reversible and
temporary methods to shut down enemy imaging
satellites during a conflict
• Kinetic Energy Anti-Satellite interceptor, a ground-based
system designed to use hit-to-kill technology to destroy
enemy satellites in low Earth orbit
• Russians considered the shuttle a possible ASAT
weapon

Mission failure
• Around 1 in 10 space launches fail
• A spy satellite costs around $1
billion
• If nuclear materials (plutonium 238)
in board (as with some space
based radar systems) widespread
contamination is possible
• There have been at least 11
accidents involving space missions
with nuclear power sources - 3
American and 8 Russian

Missile Defence
• Theatre Missile Defence (TMD)
• National Missile Defence (NMD)
• Come together as: Layered Missile
Defence

National Missile Defence

The UK Role in US Missile Defence
Ballistic Missile Early Warning Phased Array Radar:
Fylingdales, North Yorkshire
•

•
•
•
•

UK government refuses to discuss
whether Fylingdales would be used
for NMD – “we have not been
asked”
US requests use of Fylingdales for
NMD – 17 December 2002
UK government promises
extensive debate
UK government agrees January 15
2003
Upgrade will be by Boeing at a cost
of $823 million in a few months
time for its role in US missile
defence – to enable more than just
a warning, much more accurate
tracking capabilities

Ground based relay station for the Space
Based Infra Red Systems (SBIRS):
Menwith Hill, North Yorkshire
• UK government press release
of 1996 states that Menwith
Hill will bt the “European Relay
Ground Station for the New
Space Based Infra Red
System” – “HMG welcomes the
opportunity to strengthen
US/UK co-operation in this
field”
• UK government does not
comment on the fact that
SBIRS will be an important
component of missile defence

Space-Based Infra-Red System
• The SBIRS-High infrared detection system
has become one of the US Defense
Department's biggest white elephants.
• The SBIRS-High Increment 1 software was
finally installed at Buckley Air Force Base in
Aurora, Colo., almost two years late, but the
satellites themselves are plagued with
problems involving the infrared detection
system.

Space-Based Infra-Red System
• SBIRS-Low was to consist of 27-30 satellites
to provide early warning and tracking of
ballistic missiles in mid trajectory.
• Program has been beset with problems
• A Pentagon request for $385 million in 2002 to
deliver a capability in 2011 was ignored and
its budget was actually cut to zero.
• SBIRS-Low has been dropped and the name
changed to: Space-Based Tracking and
Surveillance System

UK Missile Defence Centre
• Launched by Lord Bach, Minister for Defence Procurement, 21 July
2003
• Geoff Hoon & Donald Rumsfeld signed a Framework Memorandum of
Understanding on MD in Brussels on 12 June 2003 – setting out the
basis of UK/US collaboration on MD
• A ‘Virtual’ Centre – showcase for UK expertise & equipment
• To facilitate exchange of information on the US programme
• Co-funded by UK government - £5 million pa for 6 years
• Five major industrial collaborators – AMS, BAE Systems, INSYS,
MBDA and Qinetiq
• Lord Bach said: "With the US programme running at some $8bn a
year, the opportunities for UK industry are clear. In the Missile Defence
Centre we are looking to develop a well- defined, directed, jointly
funded hardware demonstration programme focusing on areas of UK
expertise. In time, I hope that UK industry will play a significant role
within the US missile defence programme"

National Missile Defence
ABM Interceptors
• 10 ABMs in Alaska and
California by end 2004
• 10 more in each in 2005
• Later - 100 or more ….
Where ….. When ?

Problems with Missile Defence
•
•
•
•
•
•
•

At best could only be limited
Countermeasures - Decoys
Hypersonic & Manoeuvrable missiles
Boost phase problems
Speed of Implementation
Cost
Arms race in space

Countermeasures- decoys
• Hundreds of countermeasures could be deployed by a
missile in midcourse of its trajectory alongside a
number of independently targeted warheads
• The countermeasures could be decoys may be objects
that look like warheads or balloons that are either
empty or contain a warhead
• Decoys and warheads would be extremely difficult to
distinguish – everything would need to be intercepted
to be sure that all warheads were destroyed
• Alternative is to intercept missile in its boost phase
(before deployment of decoys)

Difficulties of Boost-Phase
Intercept
• Liquid-propellant ICBM burns for only 4 or 5 mins
• Solid-propellant ICBM burns for only about 3 mins
• Defence against liquid propellant ICBMs from Korea or Iran may be
feasible but interceptors would have to be much faster and larger than
those usually employed also need to cope with countermeasures
• Boost phase interception of solid propellant ICBMS not feasible.
• Space based still not feasible – would require 1,000 + interceptors
• ABL could have a capacity against liquid propellant missiles but
ineffective against solid propellant – more heat resistant
• Interceptors need to be stationed within a few tens of kms of the
launch site
• Munitions short-fall - even a successful intercept cannot be expected
to disable an ICBM's munitions - live munitions will continue on after
interception and could strike populated areas of the US or friendly
countries short of target
Report by American Physical Society Study Group on Boost-Phase Intercept Systems for NMD July 2003

Areas a 10-km/s
interceptor could defend
against a solid-propellant
ICBM flying from point a
in NK toward Boston.
Intercept must occur
before point b to prevent
munitions from striking
the target.
If interceptor fired on
detection it can be based
within the outer circle
If situation assessed for
30 secs interceptor must
be based within the inner
circle
Defense against a liquidpropellant ICBM was
judged to be feasible, in
principle, but only with
interceptors faster than
6.5 km/s.

Supersonic and/or manoeuvrable
missiles
Russian
defence
penetrating
warhead
– launched
Feb 18
2004

US General Accounting Office
(GAO) Report – Sept 2003
• Bush administration failed to test tracking
radar before becoming operational
• Only 2 of 10 critical technologies ready for
integration
• Implementation before all technologies
demonstrated “increases the program’s
cost, schedule, and performance risks.”
• “The least mature" technologies were
radar systems to track incoming warheads

Costs of US Missile Defence
•
•
•
•
•

Already spent > $120 billion
2005 budget - $10.2 billion
Projected to be $11.5 billion pa by 2007
Estimated 2004-2009 R&D cost ~ $50 billion
Total life-cycle cost for a layered missile
defense system ~ $1.2 trillion to 2035
(Report from: Center for Arms Control and Non-Proliferation, Jan
2003)

“Our missile defenses will be no threat to
Russia. Their purpose will be to protect
against limited missile attacks from an
increasing number of possible sources – but
not against the thousand of missiles in
Russia's arsenal.”
Deputy Secretary of Defence Paul Wolfowitz, Hart
Senate Office Building, July 12, 2001

The Protection Paradox
- Bulletin of Atomic Scientists, March/April
2004
In 1968 the US sought to
overwhelm Soviet ABM
system - all components of
that system were considered
as nuclear targets
Why shouldn’t other nations
also consider this option ?
How do people living near e.g.
Fylingdales and Menwith Hill
feel about this ?

Star Wars
Missile Defence should not be seen as
merely the passive protection of US citizens
from an aggressive enemy or terrorist action
– but as a means of transferring the theatre of
war into the space environment

US Space Command
- Vision 2020
★

★

Argues that the protection of space requires
superior US space warfare capability
Proclaims the US as "stewards for military
space" and sets out two principle themes:



★

dominating the space dimension of military operations
to protect US interests and investment
integrating space forces into warfighting capabilities
across the full spectrum of conflict

This "vision" will be achieved by a “Long Range
Plan”

US Space Command
★

The globalization of the world economy will ... continue with
a widening between ‘haves’ and ‘have-nots’
Vision 2020

★

“Now is the time to begin developing space capabilities,
innovative concepts of operations for warfighting, and
organizations that can meet the challenges of the 2lst
Century...Space power in the 2lst Century looks similar to
previous military revolutions, such as aircraft-carrier
warfare and Blitzkrieg.”
Long Range Plan

“Negation” – denying the use of space to other nations

“If allies don’t like the new paradigm of space dominance, they’ll have to
learn to accept it”
USAF Secretary James Roche

“21st Century Space Warriors”
• 'Extend the reach, precision
and intensity of US military
power and operations.'
• 'Ensure the ability to apply
space forces when and where
we need them and that our
adversary understands the
advantage we possess.'
• 'Use our space capabilities at
our discretion while at the
same time denying our
adversaries access to space
assets at their disposal.'

USAF Strategic Master Plan
Strategies and Objectives
• To create an instantaneous global strike force
• Total monitoring of the Earth by 'real-time global
situation awareness'
• A nuclear arsenal in space
• The development of exotic new weapons
• To maintain US military dominance - 'when challenged,
pursue superiority in space through robust ... defensive
and offensive capabilities'
• To maintain a fully integrated 'land, sea, air and space
war-fighting system'
• Integrating civil and commercial space operations with
military ones

USAF Strategic Master Plan
Strategies and Objectives
• The (SMP) says: 'Effective use of space-based resources provides a
continual and global presence over key areas of the world ... military
forces have always viewed the 'high ground' position as one of
dominance. With rare exception, whoever owned the high ground
owned the fight. Space is the ultimate high ground of US military
operations.
• 'Today, control of this high ground means superiority ... and
significant force enhancement. Tomorrow, ownership may mean
instant engagement anywhere in the world.'
• The document proclaims US aspirations to 'global vigilance, reach
and power', and Space Command says its vision 'looks 25 years into
the future and is summed up as follows: space warfighting forces
providing continuous deterrence and prompt global engagement for
America ... through the control and exploitation of space'

USAF Strategic Master Plan
Strategies and Objectives
The aim, the SMP says, is to:
• 'Extend the reach, precision and intensity of US
military power and operations.'
• 'Ensure the ability to apply space forces when
and where we need them and that our adversary
understands the advantage we possess.'
• 'Use our space capabilities at our discretion
while at the same time denying our adversaries
access to space assets at their disposal.'

USAF Strategic Master Plan
Strategies and Objectives
• The SMP details how the US wants to be able to fire either
nuclear or conventional missiles from space, out of range of
enemy weapons. 'Such a capability will provide warfighting
commanders the ability to rapidly deny, delay, deceive,
disrupt, destroy, exploit and neutralise targets in
hours/minutes rather than weeks/days'
• The document proclaims US aspirations to 'global vigilance,
reach and power', and Space Command says its vision 'looks
25 years into the future and is summed up as follows: space
warfighting forces providing continuous deterrence and
prompt global engagement for America ... through the control
and exploitation of space'

US Air Force Transformation Flight
Plan
• For the first time the US Air
Force publishes a list of
planned space weapons
programs
• Includes ASATS and
terrestrial strike weapons
• Sees space as a major
capability for transforming the
service from the Cold War
• Make sit clear that space
weapons are to be part of the
future US arsenal

Falcon – Force Application and
Launch from Continental US
•
•
•

•

•

Ground Moving Target Indicator, GMTI, a space based tracking
device to pinpoint and follow the smallest of targets on earth
Hypersonic Cruise Vehicle (HCV) ... capable of taking off from a
conventional military runway and striking targets 9,000 nautical miles
distant in less than two hours".
The unmanned HCV would carry a payload of up to 12,000 lbs and
could ultimately fly at speeds of up to 10 times the speed of sound serious technological challenges - it will take more than 20 years to
develop.
Small Launch Vehicle (SLV) - a cheaper "global reach" weapons
system relying on expendable rocket boosters – to be developed in
next 7 years - would take a warhead into space and drop it over its
target … warhead is …
Common Aero Vehicle (Cav), unpowered guided bomb, carrying up to
1,000 lbs of explosives - but at high speeds explosives may not be
necessary. Simple titanium rod would penetrate 70 feet of solid rock
and the shock wave would have enormous destructive force. First Cav
flight demonstration scheduled for mid-2006 - first SLV flight exercise
would next year. Ground Moving Target Indicator, GMTI

Falcon – Force Application and
Launch from Continental US
• Strongest recommendation of Air Force 1999
Microsatellite Technology and Requirements Study
was
"the deployment, as rapidly as possible, of XSS-10based satellites to intercept, image and, if needed,
take action against a target satellite.”
• “Negation implies treating allies poorly – it implies
Treaty Busting”
– Robert Lawson, Canadian Dept Foreign Affairs

Space debris – the first war in
space could be the last
•
•
•
•
•
•
•
•

A ring of debris from accidents, discarded
material, etc surrounds the Earth
At the speeds encountered in these orbits a
collision with the tiniest piece of space junk
could breach a space craft
Radars like Fylingdales give warnings of
possible collisions with objects larger than
10cm
But there are at least 100,000 objects in the 110 cm range
February 2003 - thought at first that Columbia
had been struck by debris
26 November 2003 - the International Space
Station was nearly destroyed by collision with
space debris
Debris increasing at a rate of around 4% per
year
Any war in space involving anti-satellite
weapons could create so much debris that it
would be extremely difficult for a spacecraft to
leave Earth unharmed

Summary
• US Space Command wishes to dominate space
• US is preparing to fight wars from space and to ‘go it
alone’
• Missile Defence is a step towards war fighting in and
from space
• More small scale wars will be required to test out the
developing technologies
• Billions of dollars are available for the high tech &
aerospace industries to develop a range of new space
based projects for war fighting
• Even so, military and civilian space operations are
becoming merged to spread costs
• The first war in space could be the last and would
certainly endanger future space travel

Conclusions
• Feasibility is in the eye of the beholder:
– Some argue that if enough money and resources are
made available all the proposed projects are feasible
(at least to some extent)
– Others say that the problems to be overcome are too
great – it s better to think in terms of whether projects
are necessary, sensible and/or desirable

• The world needs new, stronger and more
widespread treaties to ensure that we ‘keep
space for peace’

