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on their surrounding planets than are 
young, massive stars (which form the 
other class of stars that would be luminous 
enough). 

Secker and collaborators estimate the 
survival chances of radiation-driven or
ganisms during interstellar transit. They 
find that the physical size of viruses and 
bacteria is of primary importance: smaller 
organisms can support a thicker dust 
shield while remaining light enough to be 
driven by radiation pressure, and so they 
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are more likely to survive. Without shield
ing, all the organisms they consider are 
killed before reaching the relative safety 
of interstellar space. 

But even that is no haven. Although it 
lacks the intense ultraviolet radiation 
found in stellar neighbourhoods, interstel
lar space is bathed in diffuse radiation 
that can eventually destroy microorgan
isms. Because of the coldness of interstel
lar space, irradiated strands of DNA or 
RNA cannot repair themselves, and the 
damage they sustain is cumulative. But 
screening by a carbonaceous mantle al
lows all the considered strains to survive 
their perilous interstellar journey. 

Radiation damage is not the only 
danger that organisms face. Violent phe
nomena such as volcanic activity and 
meteorite impacts are thought to be the 
most likely ways · for microorganisms to 
leave their home planet8, and these events 
inevitably generate shock waves in the 
planet's atmosphere, destroying some of 
the organic material as it tries to leave. 
Entry into the atmosphere of the new host 
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planet poses another threat to travelling 
viruses and bacteria9• The Sun's radiation 
can only partially decelerate particles cast 
out by large red giant luminosities, so 
most of them will encounter the Earth's 
atmosphere at high speed. 

In order to expose the organisms to 
their new environment, their dust jackets 
must be fractured by atmospheric drag 
during entry, but too much heat will de
stroy them. Fortunately, there is likely to 
be a wide range of speeds - Secker and 
colleagues estimate that the relative veloc
ity of incoming radiation-driven particles 
with respect to the Earth will vary be
tween 0 and 50 km s-1• Some fraction of 
Earth-bound organisms will then be slow 
enough to be allowed safe passage into 
the planet's atmosphere. 

But is radiopansperrnia really plausible? 
A high proportion of radiation-driven, 
dust-clad organisms, could travel 20 light 
years in about a million years. Beyond 
that, interstellar radiation and cosmic
ray particles become a serious threat. 
To travel farther, microorganisms would 
need to establish life around a new star, 
which in time could cast out new organ
isms, and so on. Life propagating in this 
way would have had time to populate a 
large fraction of the Galaxy. 

The group point out that even dead 
bacteria could accelerate the emergence 
of life on a planet. Provided the environ
ment is conducive, biological material 
such as DNA fragments would be avail
able for replication, and could greatly im
prove the chances of life evolving. 

To verify the radiopanspermia concept 
experimentally, we would have to detect 
live organisms in interstellar space. That 
seems unlikely by direct means , although 
the detection of apparently pre-solar 
extraterrestrial helium inside fullerenes10 

at the Sudbury meteorite impact site is 
encouraging. If the theory is correct, the 
notion of life existing in isolated pockets 
in the Galaxy is a misleading one. It 
becomes more appropriate to think of a 
ubiquitous 'galactic life', of which life on 
Earth is just a small part. D 
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DAEDALUS---------.. 

Silence overhead 
THE big trouble with the jet engine is its 
noise. This is largely generated by 
turbulent shear when the high-speed 
turbine exhaust erupts into the still air 
around it. The exhaust from a turbofan 
engine emerges into moving fan-blown 
air, reducing this shear and its noise. A 
bolder plan would surround the engine 
with microphones. They would pick up its 
noise, and feed it to amplifiers and 
speakers on the aircraft. These would re
radiate it, but in anti-phase. Noise and 
anti-noise would cancel each other out, 
giving blessed silence. 

A snag with this idea is that no 
conventional loudspeaker could possibly 
make as much noise as a jet engine. To 
put out enough sonic power, the whole 
fuselage itself would have to be vibrated. 
Daedalus has a neater notion. 

He recalls the ionophone, a 
loudspeaker with no moving parts. It 
passes a current through ionized air in a 
magnetic field, inducing loudspeaker 
action in the air itself. A jet exhaust is 
already slightly ionized from the 
combustion. Load the fuel with a caesium 
compound, and the exhaust will conduct 
more strongly; beam in ionizing radiation 
from an X-ray tube or radioactive source, 
and it will conduct more strongly still. It 
should then be possible to pass an audio 
current through the exhaust. Put a set of 
magnets around the tail-pipe, and the jet 
would 'speak' that sound. 

So DREADCO engineers are fitting the 
tail-pipes of a small executive jet with 
microphones and electrodes, and are 
devising electronics to accept the input 
noise from the former, and cancel it by 
anti-noise created by feedback currents 
delivered to the latter. With no speaker 
cones to be vibrated, kilowatts of audio 
power could be deployed. Since the 
original noise and the cancelling anti
noise will be generated at exactly the 
same place, perfect cancellation seems 
possible; but Daedalus will be happy if 
the first trials reduce the racket by even a 
few decibels. The system will then be 
optimized towards the unattainable ideal 
of utter monastic silence. The engine will 
no longer be wasting energy in useless 
noise, so it should even deliver more 
thrust. 

DREADCO's 'Mute-a-jet' system should 
transform our skies and airports. But 
these days, while noise is annoying, 
silence is unendurable. Daedalus is 
already modifying the electronics to 
superimpose a chosen additional sound 
on a jet quietened by his system. A plane 
could then radiate cheerful pop music as 
it took off, or dispense from the skies 
commercials for consumer products, or 
snatches of vacuous chatter from some 
popular talk show. David Jones 
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