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Science fiction offers scenarios in which a planet is destroyed in combat. However, these
are often impractical. Instead of supplying all the energy required, more plausible attacks
may use leverage in order to damage or destroy the planet or its biosphere. In order to
study the conduct, observation, or defence associated with such attacks, a range of
potentially practical weapon and defence technologies are discussed. These are: altering the
radiation budget of a planet so as to substantially change its temperature; introducing
invasive species to transform the biogeochemistry; and using orbital perturbations of
comets and asteroids to cause collisions, or to move the planet to an unstable or
uninhabitable orbit. Weapon transit and effect times associated with these technologies
render them suitable only for extreme slow-motion warfare, assuming near-term
technologies.

Keywords: Exoplanet, solar radiation management, terraforming, directed panspermia,

space warfare

1. INTRODUCTION

A discussion of planetary destruction technologies is necessary to enable the observation of
any interplanetary warfare which may be conducted by these techniques. Additionally,
consideration of potential hostile technologies may assist in the development of
countermeasures.

Science fiction discusses the direct destruction of planets. However, an initial assessment of
the physics of planetary destruction suggests implausible energy inputs are required. This is
confirmed by Boulderstone et al. [1] who find that the “Death Star” would require power
levels well beyond current technology (albeit consistent with the fictional power output of


mailto:andrew.lockley@gmail.com

the weapon). By contrast there is little systematic study of practical methods of destroying
planets, or alternatively of rendering them uninhabitable.

Other fiction writers consider the destruction of the biosphere by terraforming-like
interventions [2]. “Terraform” is defined as to transformaplanet so as
to resemble the Earth, especially so that it can support human life [3]. Terraforming is
therefore typically discussed as a method of rendering an uninhabitable planet habitable.
Proposals for the modification of inner solar system planets exist [4, 5]. An alternative use
for comparable technologies exists, which intends the opposite effect — i.e. the deliberate
destruction of the capacity of a planet to support life. By modifying the planetary radiation
budget, destruction of the biosphere can be achieved with far less engineering effort and
energy input than the direct destruction of the planet.

At the edges of a star’s habitable zone, tipping points exist where Earth-like planets quickly
enter a stable ‘snowball’ condition [6], as on the early Earth. This occurs where ice-albedo
feedback quickly cools a planet, rendering it indefinitely ice-bound and devoid of a large and
diverse biosphere. Alternatively, a runaway greenhouse effect may commence, (as on Venus
[7]1) where the oceans boil to give a steam atmosphere. The efficacy of steam as a
greenhouse gas then drives planetary temperatures up by several hundred degrees Kelvin to
form a new, stable climate. Such heating practically ensures the destruction of all life.

Panspermia describes a model of life propagation throughout space from a single origin, defined as
“The theory that life on the Earth originated from microorganisms or chemical precursors of life
present in outer  space and able to initiate life  on reaching a suitable environment”  [3]. A
terraforming approach of directed panspermia has been proposed [8], which seeks to
deliberately propagate simple life to other planets.

Human history is marked by periods, in which highly-destructive offensive military
techniques are developed using new technologies, and then later prohibited or abandoned.
Nuclear weapons were fired in World War Il, and not in anger since. Centuries before,
disease-carrying carcasses were used as weapons [9]. Destruction of crop plants was
conducted millennia ago, being so controversial as to be prohibited in ancient religious texts
[10], as well as the modern Geneva Convention [11]. The restriction and prohibition of such
techniques in later years suggests a potentially consistent pattern of early technological
excess followed by a later period of restraint. Such a pattern may be detectable elsewhere
in the galaxy.

Likewise, a ‘scorched Earth’ policy has previously been widely used in warfare to create a
defensive barrier, e.g. in Stalin’s retreat from Hitler [12]. A similar approach of rendering
planets uninhabitable may be used to create a sterile zone to protect an alien civilisation.

2. DESTRUCTION TECHNIQUES



Various technologies are available to enable the destruction of planets, without relying on
the discovery of new physics (warp drives, etc.), or on improbable engineering endeavours
(e.g. Dyson spheres). These fall into three basic groups.

1) Terraforming - to induce snowball conditions, or a runaway greenhouse effect.

2) Introducing an invasive species, or community - to outcompete or destroy the
natural lifeforms of the planet, such as by altering the atmospheric chemistry.

3) Causing orbital perturbations - which result in a major impact, or the planet leaving
its habitable orbit (and then potentially entering either deep space, or a star).

3. TERRAFORMING

Terraforming by climatic adjustment relies on inserting greenhouse gases [13] or scattering
aerosols [14] into the atmosphere of a planet, or placing mirrors or material into the
planet’s orbit [15] so as to concentrate or block incoming starlight (sunlight). Such attacks
are most likely to be effective if the planet is at the edge of the star’s habitable zone. The
necessary materials may be produced on or near the attacking planet, and sent through
interstellar space in a weaponised form. They may alternatively be produced in target solar
system, or even on the surface of the target planet. A scenario depicted in “Aliens” [16] is
similar to the latter case, albeit without directly hostile intent. Alternatively, other aspects
of planetary biogeochemical function could be disrupted, e.g. the deposition of a large
volume of ozone-destroying chemicals. Such perturbations need not be long lasting, as they
may trigger planetary feedbacks (e.g. snowballing), or may result in the destruction of the
target civilisation or species. This approach requires only very basic spacefaring technology —
the ability to send large volumes of material through deep space, and to impact a target
planet. If flight times of centuries or millennia were deemed acceptable, this technology
may be accessible to mankind on decadal timescales, and presumably also to other
technological civilisations. This approach is relatively easy to defend against, as the inbound
weapon would be large and relatively slow moving, to prevent excessive heating on descent
and impact. Such a weapon could be destroyed in space, or diverted to a parking orbit by
means of a chemical rocket ‘tugboat’ or nuclear weapons (for discussion of diversion
methods, see [17]. However, early detection would be critical, as even a damaged weapon
could still release dangerous payload.

4. INVASIVE SPECIES

It is possible that advanced civilisations may emerge on planets which are vulnerable to
colonization by species found on Earth, or those found on other planets. Such colonisations
may similarly result in the destruction of the biosphere, ecosystem, or of key species of the
target planet. In a more extreme case, the prehistory of Earth shows at least one example
of an organism which profoundly changed the biogeochemistry of the planet:



cyanobacteria. Their evolution resulted in an oxygenated atmosphere [18] and
consequentially an ozone layer. This triggered snowballing [19], as well as broad chemical
environmental change. At the opposite end of the scale, a terrestrial example of a narrow-
impact extinction event is the destruction of Dodo nests by introduced species [20]. There is
a blurred line between hostile dispersion of invasive species and ‘benign’ directed
panspermia — which also risks similar outcomes. Similarly, there is a blurred line between
biosphere destruction and mere biological warfare. The invasive species technique is
potentially accessible to mankind using near-term technologies, particularly if a large swarm
of spaceships could be launched, in order to maximise the chance of an impact. Transfer of
large masses would not be required, and even dust-grain-sized payloads may eventually be
more than enough to destroy a planet’s entire biosphere. However, survival and
colonization by the intended species would largely be a matter of luck. This technique has
the benefit of being exceptionally hard to defend against, as a swarm of tiny payloads would
be difficult to reliably intercept.

5. ORITAL PERTURBATIONS

It has been proposed that asteroids could be steered [17] (e.g. using nuclear bombs or
lasers). This process has been suggested as a means of moving planets into different orbits,
particularly to escape an expanding red giant star [21]. Such techniques could also be used
to destroy planets in a number of ways. The most obviously practical would be to cause a
series of collisions with comets or asteroids. Direct damage from smaller asteroids could be
used to destroy cities, which has been considered as a terrestrial weapon of mass
destruction [22]. However, more generalised damage could be caused by using asteroids to
induce climatic catastrophes, as has been seen during flood basalt eruptions in Earth’s
prehistory [23]. More challenging would be to cause a catastrophic collision between two
planets, such as that which is believed to have formed the Earth’s moon [24]. Alternatively,
a planet’s oceans could be frozen or boiled by making a series of orbital adjustments which
serve to gradually move the planet out of the habitable zone. This technological approach
would require the interstellar transfer of complex technologies, which would have to work
reliably to survey and manipulate large bodies after centuries or millennia in deep space.
Such technologies are likely accessible to mankind only on centurial timescales, or longer.
Defending against such attacks would be technologically difficult, due to the fact that small
craft stationed far from the target planet could be used to conduct the attack. However, the
attack process itself may take centuries or millennia, and so defenders would potentially
have a long time to detect and destroy the hostile craft.

6. DETECTION

Detecting warfare successfully conducted by such methods may be conceivable at
interstellar distances, due to the large changes in observable planetary temperature [25]



and potentially in atmospheric chemistry [26] which may be expected as a result of an
attack. Adjustments to orbital timings would be easily detectable by the transit method.

CONCLUSIONS

Various technologies are conceivable which could be used to destroy planets or their
biospheres. The detection of events consistent with such military activities would aid the
search for alien civilisations. The basic nature of some of these technologies may mean that
such weaponry is commonplace in the galaxy. Accordingly, near-term vigilance for such
attacks is warranted — particularly bearing in mind the ease with which large, ‘dumb’ bulk
carriers could be diverted or destroyed. The ease with which such weapons may be
developed by humans in coming decades poses serious ethical and governance challenges.
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