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THE USE OF ANALYTICAL INSTRUMENTS
IN THE SEARCH FOR EXTRA-TERRESTRIAL
SPACECRAFT

Introduction by Tony Pace FRAS

There is certajinly a distinction between this idea and the
idea of Unidentified Flying Chjects and David certainly
likez to keep the distinction there. He is basically using
instrumented detection to look for extra-terrestrial
spacecraft, if, in fact, these spacecraft exiat, David

is by profession an electronic engineer specialising in the
design and development of scientific instruments for
regearch and industry and he has been involved in equipment
for analytical chemistry, nuclear physics and atmospheric
aciences and most recently medical electronics. Currently
he 1s ane of two people running a small company specialising
in micro—-computer-based equipment, May I introduce David
Viewing.

Thank you very much. Good morning, ladies and gentlemen. &s Tony
correctly said the talk this merning is about the search for possible
extra—terrestrial spacecraft. I am pleased he pointed out the distinction
between this and UFOs because T think it very important that I make it
qulte clear at the start that we are not looking for UFDs, We are,
however, interested in the possibility that other civilisations in the
uiniverse might have the capability of manufacturing spacecraft and that
they might be sufficiently interested in planetary systems to send such
spacecraft on exploratory missions. To the best of our knowledge this
question has not really been studied properly in the past and conseguently
we in the Extra Terrestrial Society have set out to evaluate just how
detectable such spacecraft would be and whether we would be able to
observe them at all. We are at present in the initial stages of a very
tentative experimental examination of this topic. There are some direct
analogues between this work and the study of UFDS in view of the fact
that the most peopular interpretation of UPC events is that they are the
manifestation of extra-terrestrial technology. That technology is
generally conceived in a way which is similar to the one which we have in
mind when we specunlate that such technology might send spacecraft here.
Thigs work, I think, is well within the beounds defined by Professor Taylor
when he earlier apoke about the importance of extending our knowledge of
the universe from the inside of the existing structure of knowledge., We
hope wery much that this is what we do.

We are not involved to any great extent in speculation about unknowns
although we are locking at what we do know and hew that knowledge
influsnces cur interaction with the Universe. &as some of you may already
know our Society has for a long time been operating specialised automatic
obgervatories, These are designed to look at the terrestrial environment
for disturbances which might possibly be created by exotic sources, I
will discuss briefly a specific technique which we have used. This is the
study of the spectroscopy of atmospheric gamms rays. However, I intend
alse to mention briefly some of the other technigues which are being
employed.

The Extra Terrestrial Society is a very small independent and rather
selective organisation established in 1971 purely to conduct research
activities. It was not established as a Society in quite the way many
UFO gsocieties are,for instance, because it has no regular publications and
it does not hold meetings.




The scle reason for its existence is to actually conduct research. Its
membership is mostly professicnal scientists and engineers.

Before I proceed to the main bulk of the talk I would just like to comment
briefly on the attitude of the Extra Terrestrial Society to the guestion
of UFOs. My feelings now is that it is most certainly not possible to
establish any kind of specific origin for UFO phenomena. As to the
possible guestion of extra-terrestrial corigin of UFOs we know of no
information of any kind which indicates in any way that they are of
extra—terrestrial origin, Most members of our Scciety privately are of
the opinicn that the UF0O phencomenon is explicable in terms of phencmena
of natural terrestrial origin. We think that organisations like yours
should spend far more time looking at natural phencmena in order to gain

a much better understanding of the way in which UFC events as reported
can come about., In fact, we feel that our attitude to the UFO problem

iz best summarised in what we consider to ke the only thorough publication
on this subject, the "Scientific Study of Unidentified Flying Objects”
conducted by the Univerzity of Colorade?* We feel that the comments made
in that publication by Dr Condon and especially the British acientist
Professor R V Jones wery appropriately and very accurately summarisze our
own feelings.

Wow, we are interested in extra-terrestrial spacecraft and for the
purposes of thie discussion we will call these spacecraft "starships".

The existence of starships would be not excluded even if it were shown
that no UFOs are extra-terrestrial., Simply because starships may not be
ohserved as UFOs, there is still no reason to think that they do not exist
as they may he wery subtle in the way they conduct their affairs.

Now a few words about gamma radiaticn. Gamma radiation is electromagnetic
radiation of the same nature as wisible light. It is emitted however by
transitions in energy levels in the electron structure of what we call
radicactive materials. & typical radio-active isctope is Cobalt 60, which
iz often uged as a calibration source for the kind of aquipment we uge.
The basic isotope has a half-life of 5.26 years. This means that
any wne atom of this material will, on average, decay in 5.26

years., It decays to lower energy states and in this process emits photons
of radiation at specific energies. Such radiation energies are characteristic
of this material and it is possible with the equipment I am going to
describe, to identify the material source of radiation from its spectral
glgnature.

In considering starships I am talking sbout wvehicles which we speculate may
have travelled here from the distant stars. The stars of course are very
far away. In order to cross interstellar space, starships would need very
large amounts of energy. They need this because it is impractical for them
to take long pericds of time, where long is of the order of tens of millicns
of years. We feel that to cross interstellar space usefully, vehicles would
have to travel on time scales of the order of tens or hundreds of years and
to do this, they have to go at high speeds. These high speeds can only be
achieved using very large amounts of energy. Now a mumber of groups in the
western world are currently leocoking at the guestion of the propulsion of
starships because 1t is becoming apparent that it may be possible for
terrestrial technology to bulld starships and to send them to the stars in
the foreseeable future. Because of thiz, we have been able to extract gquite
a lot of specific information about how these vehicles might operate. We
can then suggest that that technology would be availabrle alsoc to any other
civilisation in the universe and at some point in their development might

he used by them. We are stressing here that we are lookirg at concepts which
we can work with here on Earth not speculating about ‘magic' means of



propulsion which evade the consequences of relativity. These things are
fine for amusement but you can't actually do anything about them because
you can't specify how they work. In the cage of the starship, however, we
do have some methods which we can specify.

The vast amounts of energy needed can be extracted in basicalily four
different ways. One used by us now in terrestrial technology is

nuclear fission. Another used in weapons is ruelear fusion. In the far
future it may be possible to extract energy by the annihilation of
manufactured anti-matter and matter. This is speculative in that we do
not know how to manufacture anti-matter and we may never be able to do it.
If we could , and could contain it, then in the process of combining matter
and anti-matter it is easy to show that energy is liberated with 100 per
cent efficiency. The fourth means of cbtaining energy might be the use of
gravitation. Professor Taylor has aliluded to some aspects of this in his
talk yesterday but this is again more speculative. However we can to some
extent define the parameters of these mechanisms. Basically we have no
concept of the technology which might be employed but the physics is known
to us. None of these mechanisms vioclate any existing physical laws and this
is very important.

Now I am going to discuss nuclear fusion because nuclear fusion is the
technique which has been used in several hypothetical starship studies and
specifically is employed in a study currently being conducted in Britain

by a group of British Interplanetary Society members** This is the project
Daedalus study. We are very impressed with Daedalus because we think it is
a very couragecus and very effective study of a mechanism for building a
starship which might be employed in the next century. To give a basic idea
Dagdalus cperates by exploding thermonuclear devices - bombs - behind it and
collecting the energy of the explosion in a shield. The shield transmits
energy to the spacecraft and swmoothes out the detomations of the bombs into
a reqular flow of energy. Bomba are detonated at a high rate - say 30 a
second. The bowbs are very small and consist of denterium/tritium pellets
whtich may be only a few milligrams in mass. These pellets are injected into
the beam of an intense laser. The laser causes the thermornuclear material
to ignite and the conseqguent thermonuclear burn of the swall pellet produces
a substantjal amount of energy which can be coupled into the spacecraft,
Basically the performance of the Daedalus starship gives it a maximum
velocity of about one sixth thesgpeed of light. It is then able t2 cross to
the nearest stars in pericds between 30 and 100 years. The Daedalus team
think that this is a possibility for interstellar fly-by missions and they
believe that it may be possible to mamufacture such ships., Certainty the
equations which define the energies and performance of such ships are well
known now. They do work and they do not viclate any existing physical laws.
So star travel from that peint of view is feasible. Daedalus is a 'fly-by'
project and like the early space probes sent to Mars and Venus it is not
intended to stop. However it would give us our first glimpse of other star
systems.

In the future vehicles like Daedalus which explode thermonuclear bombs may
be nopelsssly primitive. Bussard has discussed a thermonuclear ramjet which
operates in interstellar space by burning up the jinterstellar hydrogen and
simulates the operation of conventiocnal aircraft. However there may be
some reasons why it would not work. So basically what I would like to say
is that we can specify that the Daedalus kind of concept does work. It was
defined originally in the American thermonuclear Crion project which actually
uged fissicn bombs. However if we contain curselves to thinking about
vehicles of the Daedalus kind we can see that they are very detectable.

They lock like a point source of flashing radiation. They may have some
parallels with certain pulsars as astronomical objects and they will be very
powerful, very bright and very cbserwvable.




They will also give rise to a very large number of disturbances in
observable parameters. Quite apart from pulses of light and nuclear
radiation they will emit intense magnetic fields, infra-red radiation, etc,
because such & machine is what engineers call a white noise generator.

It generates noise in the form of energy in just about every definable
parameter. So if zome of you are thinking that because it emits

radiation and magretic fields, it locks like a UFG, forget it, because

it is a white noise generator. To some extent UFOs are white moise
generators but any correlation between these two is coincidence. UFOs

are not Daedalus vehicles.

JONES DROYE LABORATORY

I will now move on to the experiment which has been operated at the Jones
Drove Laboratory of the Extra Terrestrial Soclety {shown in Fig 1} which 1s
concerned with atmospheric gamma ray distribution and the spectroscopy of
that distribution. (Pig 1 shows a block diagram of the experiment}. We
have a large sodim iodide scintillation detector which is sensitive to
gamma radiation in the range of 100 kilc—electron volts to 10 millien
electron volts. Radiation entering this detector is converted into pulses
of light. The pulses of light are detscted by a photosultiplier which 1s a
sensitive photo cell. The photomuitiplier gends electrical signals which
are amplified and sent to various kinds of analytical equipment. This
equipment has been cperating on a continuous basis for several years. It
produces outputs in varicus forms: conventional paper strip charts, punched
paper tape, print-outs and other kinds of cutputs. If an event cccurs
caunsing a_ significant change in the gamma ray distribution being measured
by the system then the system is triggered into alternative operating modes.

one of these, for instance,produces a very high resclution punch paper tape
which dumps out all the information being recorded by the equipment at the
time of this event, Thig means that we can then extract every usable plece
of information from the system and effectively reconstruct the event even if
members of the team are not present at the time when the event oCCurs.

Pig 2 shows a representative radlation detector which uses a sodium ifodide
crystal. This is a 3"x3"artificially grown sinjle crystal, It is very
expensive, very difficult to make apd very fragile, 1t has an optical inter-
face, a glass window which couples light pulges caused by scintillations
which are themselves caused by the gamma ray photons passing through the
detector. These light pulses are optically coupled to the photomultiplier.

The whole assembly is mounted in a container,a large tube,and magnetically
shielded. It's basically placed and operated in a position where it 1= not
effectively screened from the gamma radiation in the atmosphere,

near the roof of the building.

Fig 3 shows an ingtrument bay primarily used for nuclear physics
experiments. We have a clock which times the experimenta and basically
controls them. We have a spectrum analyser which takes information from
the radiation detectors and sorts it out intc a distribution. It ise
effectively a small computer having a fixed program. The rest of the
instruments are assoclated with operating the detectors.and carrying out
signal processing tasks cn the information.

An analogue chart recorder iz used to record outputs from

the spectrometer on a routine basis. At the time this particular machine
was being used to abtain hourly data on the gamma ray spectral distribution
in the atmosphere which we have been using as a background to further work.
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To date something like 15 000 of these particular type of spectra have been
recorded by the experiments,

In Fig 4 we have a rather different spectrometer which is used with truly
significant events, The spectrometer can detect a change in the distribution
of radiation. It analyses the radiation at fairly high resclution and then
outputs it in the form of paper tape. We can then feed the tape back into
the machine at a later date and recreate the situation. This system is
currently operating.

Fig 5 shows on a cathode ray tube spectral distribution of enerqy against
number of events. On the X axis we have the energy of the incident gamma
ray photons in electron wolts in the range of about 100 kile electron volts
to about 3 million electron volts. On the Y axis we have the number of
events, The display is wade up of a number of Qiscrete points which are
actually related to memory locations in the machine. The machine builds up
a statistical plot ~but when there are enough points it looks smooth. Peaks
are due to geological radiatlon} for instance the decay of the radicactive
izotope Potassium 40 which is present in large guantities in the earth's
crust. The other significant feature of the spectrum is the continuum of
increasing mumber of events of low energy. This is due to the partial
absorption and scattering of gamma ray photons in the atmosphere and in the
garth, The origin of these photeons is due toe both geological radiation like
the Potassium peak and also to cosmic ray flux.

I earlier mentioned that the system monitored the radiation and detects
changes. For instance one particular instrument counts the mumber of events
occurring at an energy of 511 kilo electron volts. Wwhen it sees an excess
count it goes into some special rouwtine.

I mentioned that the system is controlled by a special clock, shown

in Fig 5. Time information iz presented to various instruments in the

system and is recorded on the printout. It can provide timing pulses and is
really at the heart of the system and iz controlled by a quartz crystal. The
printout is basically a summary of information being presented by the system,
This is generally recorded at hourly intervals although it can be commanded
by the special sequences. It shows data from many ingtruments measuring
parapeters like atmosphere pressure and various others.

Fig 6 shows a field installation which is designed to measure atmospheric
parameters close to the ground. It measures wind speed on a ground lewvel
anemometer, temperature and varicus other parameters.

Of particular interest is the electric field mill which is. shown in Fig ?
The field mill is a very sensitive instrument. It detects electric fields
in the atmosphere normally caused by thunderstorms. However it may be
interesting in the study of starshipza. It is basically an electromechanical
chopper which measures pure fields and which takes no current from the
source of potential,

Fig 8 shows a recorder bay, using a standard type of analogue chart
recorder. The top centre recorder is measuring very small variations in
atmospheric pressure, plus and minus half a millibar. Work done elsewhere
has shown that it is possible to detect distant npuclear explogsions for
instance, by the shock waves which travel round the earth. Tt is interesting
because if a vehicle like Dasdalus which involves thermenuclear explesions
did come into the atmosphere then the shock waves from it would he very
noticable!

I would new like to discuss some of the results we have obtained with this
equipment. It is import#mt to stress that we are at least as intereated in




the study of natural phenomena as we are in the guestion of starships. Some
of us are quite deeply involved in various aspects of the atmospheric
sciences. One of our early experiments was a repeat of the search for ball
lightning which was conducted by a group at Harwell. The Harwell group
suggested that ball lightning might be due to the presence of antimatter
meteorites in the upper atmosphere. This work was published as a letter in
Nature in 1971 and we were sufficiently interested that we decided to zepeat
the work., We have not, incidently, observed ball lightning -during something
like 10 000 hours cof cperation. The results are considerably inconsistent
with the Harwell ones and we hope to publish something on this soon.

In Fig 9 we have four spectra in a three dimensicnal display. There are four
successive spectra taken during a wiclent thunderstorm quite

recently. The spectra are interesting in that in a typical situation all
spectra are the same; they are due to geolegical radiation, Geoslogical
structure and distribution does not change significantly unless you have

a volcano in the garden. If you look at this diagram you will notice that
the second spectrum has an extra peak. When we first saw this we were guite
excited. We remained excited until we worked out what it was. This was
done by identifying the energy of the peak and several other peaks which
are in that spectrum with a specific radicactive material, Bismuth 207.
This 13 associated with nuclear explosions and subseguently we were able to
show that that peak was of Bismuth 207 washed down from the upper atwmosphere
during a violent hailstorm in a down draught, trapped in haill, we believe,
and was present at our detectors as long as hail laid on the surface of the
building. &As socon as the hail melted and ran off the radiation went away.
These spectra are approximately 20 minutes apart. This is an example of

a transitory event, very unusual, very interesting and in a way represen—
tative of the kind of thing that we are looking for. A starship might give
a peak in the radiation spectrum. It might be of that kind of amplitude.
That's very difficult to detect hy the way! If you were using a geiger
counter you wouldn't be able to detect that by a factor of about a million
which indicates how sensitive these instruments are.

I have mentioned the number of hours which this particular instrument is
operating. Instruments operated by our group in total have achieved about
30 DOO hours of operation. We have about 20 000 hours of gamma ray
menitoring. It is interesting to reflect on what Mr Tim O'Brien said last
night about skywatches and cbservability because basically we have a great
many hours of experience here and that has sowe effect on Tim's numbers.

He took a typical cbserving time for a human individual of I think 10 minutes
and we are saying here that we cbserve 24 hours a day. Consequently if you
take Tim's figures for an object entering the atmosphere at 100 miles range
and if you assume that this instrument would respond to an cbject a 100 miles
away, then you can see that we should have detected two by now!

1 would like to suggest that although perhaps to the non-engineers among
you this equipment might appear to be particularly scphisticated, In fact
it is not and it has not presented us with any great difficulty to esta-
blish it and to run it.

Fig 1D is a diagram which shows a number of strip charts., There are € of
them, all different parameters. They were taken at the time of the event
in Fig 9 and show atmospheric pressure, atmospheric electric field, total
radiation count,and power supplies - the sort of housekeeping

measurement that tells us if things have gone wrong. Telluric measurements
{induced earth currents Ly changes in magnetic field)are alse pade. These
measurements give us a fairly good run down on what has been happening.

The electric field charxt (R.H.S.) has on it a rapid series of variations
lasting several hours which are clearly identified as a thunderstorm.
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Fig 1! shows cur wbservatory at Warminster which operated for about two
years and made a study of discrete phenomena there just to evaluate what
Warminster was about, It involved ingtruments of the kind that I have
discugged and it operated reliably and we think effectively. We wers able
to show that there certainly was no physical stimulus for the Phenomena at
Warmingter while we were there. Maybe the UFOs went away when they saw us!
Editorial note: The Wiltshire town of Warminster, in south west England, is
well known in Britain as the site of intensive alleged UFO activity.

CONCLUSION

My conclusions concern the question of interpreting results . Basically

what I would like to say to you is that the Warminster installation was
pretty suitable for detecting UFDs. It wasn't very sensitive, it wasn't
very powerful but it was good encugh to detect UFOs in the way that they are
described in UFO literature. We think we were able to show comprehensively
that there were no UFOs of that sort in Warminster. We think that this kind of
aperation could be extended to a global basis if people were actually
interested in investigating UFOs in the way that they are reported, We think
that the typical interpretation of UFD phenomena involving large spacecraft
with tremendous wagnetic fields and so on is hopelessly naive. We don't
think they ‘are like that because if they were and if they ocour with the kind
of frequency people suggest then we would be gaturated with them . Magnetic
abgervatories wouldn't be able to operate; their instruments would be
continually broken by them!

We are interested in communication with extra-terrestrial intelligence, or
at least detecting extra—terrestrial intelligence, because we think that is
very important to the future of the world. Indeed we think the future may
he determined by contact with extra-terrestrial intelligence. If that occours
then I think we are all well aware of the possible effects of it. Therefore
it is important that we get the right answers and don't jump to conclusions

We feel that ufologists in general are quilty of jumping to the most appalling
conclusions. I am not accusing BUFORA specifically, they very wisely don't
have any corporate views on this topic. I also know that their officers have
a very sensible and realistic view., The same can't be always said of their
members and other groups. It is very important that we don't Jump to
conclusions about UFOs. It is very important that we don't spoil the whole
business as far as the scientific community is concerned by making it so
disreputable that nc self-respecting scientist will get involwved., I want to
stress to you that it is important not to interpret UFOs before you have the
data; and you don't have the data, Keep on reporting it, keep on finding it
but whatever you do in the magazines, the beokg, the journals you publish
don't interpret it, don't say that it is anything that you don't really know.
Find out about natural phenomena: find cut what happens in the dark when
pecple are alone and worried; find out why they see the things they do;

look at it carefully. If ¥ou go on publishing results which allege that

UFOs are extra terrestrial spacecraft without foundation then it is going

to make work of the kind that I have described virtually impossible,

So that is basically the conclusicn of my remarks. I would just like to
express my tharks to Robin Lindsey who prepared the slides, Chris
Borswell whe prepared the exhibition and of course Mr Roger Stanway and
HMr Tony Pace who kindly allowed me this opportunity of speaking to you.
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