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Defense of the Space Elevator 
Bryan Laubscher 

Introduction 

The Space Elevator (SE) 
represents a major paradigm shift 
in space access. If the SE’s 
promise of low-cost access is to 
be realized, everything becomes 
economically more feasible to 
accomplish in space. In this 
paper we describe a defensive 
system of the SE. The primary 
scenario adopted for this analysis 
is the SE based on a floating 
platform in the ocean along the 
equator. A second possible 
scenario is the SE stationed on 
land (island or continent) on or 
near the equator. 

The SE will capture the 
imaginations of people around 
the world. It will become a 
symbol of power, capability, 
wealth and prestige for the 
country that builds it. As such, it 
will become a prime terrorist 
target. Moreover, the tremendous 
economic leverage afforded by 
the SE might motivate rogue 
nations to plot its destruction. 
Therefore, it is necessary to 
consider the requirements for 
defense of the SE. For the 
purposes of this paper it is 
assumed that the SE is to be 
deployed by the United States or 
one of its companies, and the 
resources of the US are available 
for its defense. 

Worst Case Scenario 

Although it is currently 
beyond the capabilities of 
terrorists and rogue nations, a 
nuclear strike on the SE platform 
with an intercontinental ballistic 
missile (ICBM) would represent 
an attack from space unstoppable 
with current technology. The 
only issue with it is effective 
targeting. Since the platform will 
be routinely move kilometers on 
the ocean to miss space debris 
and satellites, the terrorists must 
have knowledge of the platform’s 
position before launch. This 
could be obtained from 
surveillance satellites (if 
terrorists or rogue nations 
possess them) or potentially from 
commercial satellite imagery. 
The latency of such information 
could be on the order of one 
hour. Therefore, the SE platform 
could have maneuvered for an 
hour before the ICBM is 
launched, assuming a nominal 
flight time of 20 minutes means 
that a total time of eighty minutes 
may have elapsed between 
detection and detonation. The SE 
platform could be up to 10 or so 
kilometers away from the impact 
point. Depending on the yield 
and the type of burst, the 
platform and its SE could 
survive. 

If a spy, with a GPS and a 
satellite phone, is on the platform 
and is willing to give up his life 
for the success of the attack, then 



the information latency is only 
the ICBM flight time. 

Air and Sea Defense 
Perimeters 

The stationing of the SE 
in the ocean isolates it physically 
from ground-based attacks. This 
rules out the types of attacks that 
terrorist groups use most often, 
albeit not their most spectacular 
or successful. Two types of 
attacks are left, seaborne attacks 
on or below the water, and air 
attacks. Thus the technical 
requirements that led to the 
location of the SE on the equator 
and out in the ocean also 
determines the security 
considerations. This choice 
points to the US Navy as the 
obvious force to defend the SE. 

defense perimeter to be defined 
and enforced around the nominal 
position of the SE platform. This 
perimeter would be patrolled by 
ships and aircraft. A ship 
wandering into the secure area 
would be challenged and 
possibly boarded. Aircraft 
straying into the area would be 
intercepted and, if not persuaded 
to exit the area, shot down. The 
air defense perimeter might be of 
differing size than the sea 
defense perimeter. 

The radius of this circular 
air defense perimeter would need 
to be hundreds of kilometers. A 
commercial jet liner covers 100 
kilometers in about 7 minutes. In 
order to have a reasonable 
response time a “no fly zone” 
defense perimeter would need to 

One would expect a 

be very large indeed: the larger 
the area, the more difficult to 
properly patrol and secure. At 
sea, radar has a horizon based 
upon the height of the transmitter 
above the water surface. Beyond 
that horizon, aircraft can 
approach at low altitude and not 
be detected until that horizon is 
crossed. Beyond the practical 
difficulties of securing and 
enforcing such a large airspace, 
there are certain to be 
international legal issues with 
“staking out” such a large area of 
the sky over the ocean. 

would be set to keep hostile ships 
at bay. Deck guns of large ships 
have a maximum range of about 
40 kilometers. Also, patrol ships 
must have the time to intercept 
ships encroaching on the defense 
perimeter. A 100 kilometer 
radius may be reasonable but is a 
large amount of ocean to defend. 
As with an air perimeter, 
international, legal issues need to 
be considered. 

The undersea perimeter is 
even more problematic. 
Submarines could attack the 
platform in multiple ways. Sonar 
ranges are much smaller than 
radar ranges, so an undersea 
defense perimeter would be 
much smaller and centered on the 
SE platform itself. A reasonable 
estimate for the undersea sonar 
perimeter is about 10 kilometers. 

The sea perimeter size 

Air Based Attack 

The most difficult air 
attack to defeat is a nuclear short- 
range missile attack. Such an 



attack is currently outside the 
capability of terrorists and rogue 
nations. Because of the small 
target that the SE ribbon presents 
(1 meter wide and thinner than a 
sheet of paper [ l]), a 
conventional missile attack 
would be intended for the 
floating platform itself. Missiles 
could be launched from ships 
outside the defense perimeter or, 
in the case of a long-range cruise 
missile, from nearby land. If a 
submarine surfaced 10 
kilometers from the platform and 
fired missiles, the warning time 
might be a few seconds. A cruise 
missile launched from land could 
have the range to reach the SE 
platform. Although slower than 
other missiles, the cruise missile 
could escape detection until very 
close to its target if it skims he 
water. Targeting would be an 
issue with this missile as well. 

rudimentary at this time. A 
Phalanx-type terminal defense 
system could be mounted on the 
platform. This system is a radar- 
assisted, high rate-of-fire, high- 
velocity gun that essentially 
throws a “wall of lead” at the 
incoming missile. 

to defend the SE from aircraft 
attack from sea level to an 
altitude of about 16 kilometers. 
An air attack could use a 
hijacked jet airliner or other 
plane that is to be crashed into 
the SE or platform. This method 
has historical precedents. A 
primary defense against this 
attack would be to deter the 
hijacking at the airport. Any 

Antimissile technology is 

The Navy would be able 

aircraft that approaches too 
closely after ignoring warnings 
could be shot down. 

could be dropped onto the SE 
platform from an aircraft, 
whether launched fiom a ship or 
land. A Black Hawk helicopter 
has a nominal range of about 500 
kilometers and can carry 11 
troops in addition to its crew [2]. 
It is debatable whether landing 
troops from a helicopter would 
ever be considered since the 
helicopter could crash into the 
SE ribbon itself if it got close 
enough to land troops. An SE 
platform could be captured by 
landing troops, however. 

threats could be accomplished by 
fighter and patrol aircraft, 
surface-to-air missiles and anti- 
aircraft artillery (AAA). 

Navy “jump jets” that 
require little or no runway to 
take-off, based on a separate, 
defense platform with a short 
runway could provide fighter 
cover. Patrol aircraft might be 
adapted to seaplanes, launched 
with a catapult and recovered 
from the sea after landing. The 
defense platform would be a 
radar base, sonar installation, 
service base for the aircraft fleet 
and housing for the Navy 
personnel, including a U.S. 
Marine detachment. It would be 
stationed near the SE platform 
and be the center of the defense 
network. 

aircraft carrier could be stationed 
near the platform to provide all 

Alternatively, troops 

Defense against aircraft 

Alternatively, an old 



the required services and 
capabilities. 

delivered to the SE platform by 
helicopters or boats to defend it 
from troop attack. Such an attack 
could come from hostile troops 
parachuting or landing from 
helicopters, airplanes, gliders, 
boats or submarines. 

Anti-aircraft missile 
batteries and AAA could be 
stationed on the SE platform 
itself or on a nearby platform. 
However, one might not want an 
intruder to get close enough that 
AAA could be used. If the AAA 
system is useful against missiles 
then it is justifiable from that 
perspective. 

The Marines could be 

Seaborne Attacks 

Air defense would work 
in conjunction with a few patrol 
vessels that would keep the area 
clear from ships, boats and 
possibly submarines. Ships 
would be straightforward to 
identify and intercept because of 
their size. However, small boats 
or small submarines 
surreptitiously launched from 
ships would be much more 
difficult to detect. Ground-effect 
vehicles, that fly low to the 
groundsea, or hovercraft can 
travel hundreds of kilometers per 
hour, can be very small and 
could carry assault troops. 

Submarines would 
require detection by active sonar 
and a timely response. They 
could deploy troops through 
multiple delivery systems, fire 
missiles from the surface or 

underwater, fire torpedoes and 
lay mines in the path or vicinity 
of the SE platform. A submarine 
with the capability of delivering 
a nuclear weapon would be the 
worst case seaborne attack. 

Space-Borne Attacks 

Beyond the altitude of the 
Navy’s defense capabilities, the 
SE ribbon is vulnerable. A sub- 
orbital or orbital, rocket-launched 
interceptor would be a possible 
threat scenario. This capability is 
currently beyond a terrorist or 
rogue nation’s capabilities. 

A sub-orbital interceptor 
would have only one or a few 
passes in which to hit the ribbon, 
which is a meter-wide target. 
This is a very low probability 
occurrence. 

An orbital interceptor 
would have many chances to 
strike the ribbon by maneuvering 
after each orbit. Defense from 
this threat could be a special SE 
climber with a weapon to destroy 
or deflect such an interceptor. 

, Once the threat is identified, this 
climber is mounted on the 
elevator and ascends to the 
appropriate altitude, tracks the 
approaching interceptor and 
engages it. This is not as extreme 
a defense strategy as one might 
expect since some large pieces of 
space debris may be handled in a 
similar way. In a more 
technically advanced scenario 
(related to the removal of space 
debris) the threat could be de- 
orbited by an SE-launched 
satellite. 



Platform Security 

The paper-thin SE ribbon 
would be vulnerable to attacks 
from individuals on the SE 
platform. A specially designed 
saw or possibly even a blade 
could cut the ribbon. For this 
reason; all of the personnel on 
the SE platform and the Navy 
personnel would require 
background investigation and 
security clearances. Security in 
the vicinity of the ribbon would 
need to be continuous and 
vigilant to ensure no one 
sabotages the SE. 

carrying payloads to be launched 
would require inspections of their 
ships and cargoes before loading. 
Security personnel would need to 
oversee loading and the on-board 
operations while at sea. The 
crews would need to undergo 
background checks. These ships 
might not approach the SE 
platform itself but rather offload 
on another platform so that SE 
personnel could deliver the 
required supplies and payload to 
the SE platform. 

Supply ships and ships 

Conclusion 

The SE will become a 
premier terrorist target because it 
will be a symbol of power, 
wealth, prestige and national 
technical capabilities. Terrorists 
and rogue nations may try to 
destroy the SE. Locating the SE 
on the ocean would necessitate 
the US Navy to defend it. Many 
types of attacks need to be 

considered, from missile and 
aircraft attacks to seaborne, to 
attacks by personnel on the 
platforms as well. Despite the 
large airspace and sea space that 
will need to be defended, the SE 
is such a valuable asset that it is 
well worth defending. Any 
unconventional attack on the SE 
would require major planning 
and stress the capabilities of a 
terrorist or rogue nation. 
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