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The present article considers briefly the physical
principles of radar; its capabilities and limitations;
previous studies of the value of radar evidence in
investigating anomalaus aerial phenomena: selected
radar and radar-visual events; some interpretations
of the evidence; and conclusions and recommenda-
tions for further warls,

THE NATURE OF RADAR

RADAR (RAdio Detection And Ranging) is an echo
location system which displays the positions of
targels within a certain volume of space around a
transmitting/receiving antenna. Fundamental to all
types of radar is the visual display of information on
target range and azimuth [direction]. Hew this is
accomplished in analogue primary surveillance
radars will be described here since most of the events
discussed involve such systerms,

Radio energy in the microwave band |= fed to
an antenna which radiates a shaped beam, the
antenna revolving to sweep a volume of space,
Energy returmed from reflective targets is gathered
by the same antenna and fed to a cathode ray tube
display which indicates by a bright spot ar ‘Blip’ the
position of each target Asimuth indication is
determined by the orientation of the antenna when
an echo is received, the electronic sweep of the radar
scope being directly coantrolled by vanying voltages
from a potentiometer coupled to the antenna drive
shaft. Range information is given by the round-trip
tirme of the reflected energy, measurement of which

is made possible by emitting the energy in pulses:
after each pulse the transmitter is switched off and
the receiver ‘listens” for echoes collected by the
antenna. Since the velocity of propagation  of
electromagnetic energy is known, the delay of the
echo can be used to determina rafge.

In primary surveillance radars of the type under
discussion, the whole process is managed in practice
roughly as follows, A self-oscillating output device
such as a magnetron, which preduces its own pulse
wavelorm, is fed by wavequides to a feed horn la-
cated at the focus of the antenna, whose geometny
(typically paraboiic) creates a shaped beam which is
narrow in azimuth to give acceptable positional ac-
curacy and broad in elevation to cover altitudes up
to several tens of thousands of feet. Reflected pulses
from targets caught within the beam are amplified
and fed to the plan position indicaror (PP}, which
displays what is in effect a plan view or map of the
area swept by the revolving beam, A received signal
tauses an electron beam to paint a luminous spot
on the PFl at a position correspanding to the azimuth
of the antenna and the echa delay time. Each
returned pulse creates a spot of excitation, and be-
cause the radar bearn takes a certain time to pass
the target a number of pulses will be reflected with
each sweep. The ‘blip’ therefore appears as a short
arc {in the case of, say, an aircraft or similar ‘point
target’) composed of the integrated spots from a
number of consecutive pulses. A shart period of
persistence is usually designed into the screen coat-
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ing so that the blip decays slowly (over perhaps a
second or so), aiding the operator in interpreting the
relationship of one blip to the next which may not be
painted for several seconds,

Fulze lengths are on the order of one
microsecond, and the pulse repetition frequency
{PREF} iz typically hundreds of pulses per second. The
half-pulse length is the value which determines the
range resalution of the set: thus, the range resolution
of & 1 microsec. pulse which is 984 feet long will be
in the region of 500 feet, meaning that the set will
not discriminate between targets with a range sep-
araticn of less than this figure. (In practice, this is a
minimurn because of the poorer resolution of the
display; furthermaore, one target may shadow another
if they are in the same line of sight from the antenna.)
Resolution in azimuth is a function of the width of the
beam.

The analogue PPl display models the actual
radar environment to scale and with a fidelity which
is both bothersome to the routine professional user
and of value to the researcher. Much of what appears
on-scope before sophisticated signal pracessing has
nuisance value in air traffic control but might be of
interest to, say, meteorologists or ufologists: one
man's signal may be ancther man’s clutter.

CAPABILITIES AND
LIMITATIONS OF RADAR

Every radar’s radiation pattern is unigue, being par-
tially determined by the siting of the antenna in rela-
tion to local topography, and is furthermore incon-
stant in time due to changing propagation condi-
tions.

Survelllance radar coverage is roughly a toroidal
volume centered on the antenna whcse depth and
height above ground vary with range. As range in-
creases power density falls, cross-sectional beam
area increases, and the height of the bottom edge
of the beam above ground also (beyond a certain
threshald) begins to increase. This last property 15
due to the curvature of the earth’s surface, which is
greater than the curvature of the radar ray paths
caused by nermal atmospheric refractivity. The result
is the creation of an arificial horizon below which
{under typical conditions) no targets can be detacted.

A model of the radar horizon as a simple line of
sight modified by atmospheric refractivity is an
idealisation never achieved in practice. The ideal
surveillance beam shape towards which designers
work has a sharp and level battarm edge, consistent
range at all altitudes, and 2 level top edge with no
power wasted at high altitudes where no aircraft will
fly. In reality, the best approximation to this pattern
attainable by antenna design is disturbed yet further
by factors such as the nature of the terrain (its chang-
ing elevations and the varied scattering and reflecting
properties of the surface). the height of the antenna
above ground and its siting in relation to surrounding
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structures, and the differential of atmospheric trars
parency to radar waves, which varies with elevatos
Furthermore, due to the inverse-square attenussos
of electromagnetic radiation, the beam does ne
have a definite shape at all,

The result is a complex pattern which can 5=
defined anly by operaticnal criteria. MNowhers withe
the radiation pattern is detection certain: the practc=
probability of reliability (and thus maximum ranos
might be, say, 90%, depending not only on the t2
but on the power of the radar, the sensitivity of
receiver and the noise-level of the amplifier, van=s
tions in elevation and reflectivity of the terrain 2ns
graund structures, and atrnospheric conditions.

A further problem is lobing’. Although maost o
the energy goes into the main beam, its shaping has
rnany ragged edges and somne energy spills over into
lobes radiating sideways, or even baclkwards 1807
and the receiver has the dubious benefit of antenns
gain in these directions as well. The principal causs
of lobing is reflected ground-incident energy, which
interferes with the waves of the main beam to creats
finger-like lobes in the beam's wveriical profils
generating a pattern of vertical coverage resembling
a spread hand rotating from the wrist. The result is
gaps and peaks which can cause targets to appsar
and disappear confusingly. Sidelobes are alsc
generated which radiate at a significant azirmuth
angle from the main beam, though much attenuated
and there may be several pairs of these, becoming
weaker as the angle from the main beam increasss
The main problem is that since the target azimuth
displayed an the PPl is always that of the antenna
orientation, any targets detected in sidelobes will be
displayed at spurious azimuths.

AMOMALOUS PROPAGATION

Further, the bearn can be modified in startling ways
if the normal refractivity of the atmosphere is altered
by abnormal ternperature and humidity, Under thess
conditions radar energy may reflect echoes from
targetz on the ground within or even far beyond the
normal rangs. Mormally diffuse, such grounds
returns could, in special conditions, appear as iso-
lated echoes resernbling those from point targets.
Even without anomalous propagation (AP) condi-
tions, the radar scope can show all manner of
weather returns (eg rain, hail) plus the permanant
ground clutter of the radar's immediate environment,
although thers are methods to reduce or eliminate
such problems.

MULTIPLE-TRIP ECHOES

Due to a phenomenan known as multiple-trip retums
it is possible, under AP conditions, for the radar to
display echoes at spuricusly close ranges from
targets which are in reality beyond the unambiguous
range of the 2ot For a target moving radially with
respect to the antenna s displayed spesd and
coursa will match its real speed and course; anly the
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range will be in errer, For targets maoving tangenitially,
displayed speed will be much slower than real speed
(proportionally to real range) and courses may be
very distorted.

GHOST REFLECTIONS

Multiple reflections of the transmitted pulse can
accur between an aircraft and an efficient ground
reflector (such as an empty lorry or metal building
structure) or between two or more aircraft, generat-
ing spuricus tmoving targets. Such ghosts appear
beyond the aircraft range at a distance proportional
ta the added round-trip time to the reflector and on
a radius passing through the aircraft; thus, as the
aircraft flies past the reflector its ghost echo can
attain high angular speeds and evern appear to follow
af intercept the aircraft.

RADIO FREQUIENCY INTERFERENCE

Mccidental RFI can be cauzed by other radars, voice
cornmunications, navigational aids and many other
sources emitting in the crowded electromagnetic
gpectrurm, Self-induced interference from a radar's
own Ccomponents can oceur, and even out-of-band
signals can, if strong enough, generate secondary
intermaodulation products which may be displayed,
Typical interference effects are radial or spiral
patterns appearing across the tube face, but sporadic
interference pulses could produce brief, isclated
false echoes, Since the spot will only appear on the
PPI at the instant the interference accurs, 2 shuakion
could conceivably arise whereby a cyclic source of
interference  emiting  discrete pulses with a
frequency slightly cut of phase with the scan rate of
the receiver would generate a series of ‘sechoes’
slightly displaced on each scan, creating a false track,

INVERSION REFLECTIONS
A special case of anomalous propagation may arise
when an elevated inversion layer partially reflects
radar energy to the ground, The pulse may return by
the sarme path and paint a spurious echo. Convincing
moving targets may appear if, as is commonly the
case, the inversion layer is ripplad by waves moving
across its surface under the influence of winds.
Less predictable effects may be caused by
phencmena which are grouped under the heading
clear air echoes or ‘angels’. Many such echoes are
now attributed to insects; however, relatively locallsed
atmaspheric structures are belleved on occasion ta
praduce direct returns on sensitive radars.

PREVIOUS STUDIES
OF UFOS ON RADAR

Mumeraus authors have discuszsed radar and radar-
visual events over the last four decades, but the status
of this evidence has remained uncertain - indeed it
has become less certain since the problems of in-
terpreting radar images have become more widely
understood in recent years, Mo single case has yet
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been accepted as unequivocal, although a handful
of cases are sufficlently well documented and suffi-
clently intriguing to have been widely espoused as
“probable” UFOs, Without exception the publicly
available information en such events is inadequate
to determine their cause, and in probably the majority
of cases crucial data are either lost to us or were
never recarded in the first place, To this extent radar
evidence takes its place next to every other type of
evidence available to the researcher, and one is
reduced to estimating probabilities. This in itself is
not an unusual situation at the frontiers of scientific
research - fugitive and uncertain data are the very
lifeblood of science - but it does demand a type of
systernatic analysis which has vet to be applied.

The number of radar events reported as UFOs
iz difficult to estimate, A NICAP compilation in 1964
listed about 60 [1], and a tharough search of the
literature might be expected to yield about twice that
number today, The proportion of events unreported
Is unknown but presumably large. Undoubtedly the
watershed in radar-UFD studies was the Condon
Report of 1969 [2] in which two previously unknown
incidents appeared: Lakenheath, 1956, and South
Central 3 RB-47, 1957. The Report was also
the first study to atternpt a collective analysis of radar
events: 35 cases were examined for a variety of
possible causes, the emphasis being on the questicn
of whether anomalous propagation conditions could
account for otherwise unexplained targets. Thaver's
study [3] was based largely on USAF recards fram
the Blue Book files and wherever possible utilised
local radio refractivity index data to model propaga-
tion conditions at the time of the event. The result
of this analysls was that 19 cases (or about 54% of
the sample) were determined to be probable AR, 8
had explanations as man-made devices [about
23%), In one case there was no ‘UFD’ to explain, and
in 7 cases (20%) Thayer's conclusion was
‘unknown', OFf these seven cases Thayer regarded
two a@s indicative of atmospheric propagation
phenomena 'so rare that they may constitute un-
known phenomena”, whilst there was “a small but
significant residug” of radar-visual cases which had
‘no plausible explanation” as man-rmade objects ar
propagation phenormena. Thayer recommended fu-
ture investigation of both these categories of
“unknowns”, cancluding with a list of desirable in-
vestigative procedures,

In the section of his summary ‘Radar Sightings
of UFOs’ [4], Condon quates Thayer's statement that
“there was no case where the meteorological data
tended to negate the anomalous propagation
hypothesis”, The scientific community cught to be
shocked, net only because Condon failed to qute
Thayer's relevant conclusions and recommenda-
ticns, but because the remark he did guote is taken
seriously out of context. Thayer was referring specifi-
cally to the sub-category of probable AP cases, not
to the entire sample, and it is hard to resist describing
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Condon’s error as one of prevarieation.

Subsequent to the Condon Report a number of
significant publications appeared treating radar-
visual events, and the two cases cited above yielded
a rich harvest of new analyses. In December 1989
the American Association for the Advancement of
Science Symposium on UFOs heard contributions
dealing with radar everts from three of its sixteen
participants; Kenneth Hardy, an Air Force weather
radar specialist; James McDonald, atmospheric
physicist at the University of Arizona: and Donald
Menzel, Harvard astrophysicist, Hardy discussed
anomalous propagation, echoes fram birds and in-
sects, and backscattering from layered atmospheric
structures, concluding that painstaking analysis has
always been necessary to understand these and
other once-puzzling radar phenomenaon, Beawildering
propagation anomalies may cceur which will anly be
explained by well-designed experiments.
McDonald's published paper discussed in detail four
radar-visual events, two of which (the Lakenheath
and RB-47 cases) had been eovaluated as
“unknowns” by Thayer. In his analysis of the 1952
Haneda AFB, Tokya, and 1957 Kitland AFB, Mew
Mexico, cases McDonald disputed Thayer's con-
clusions of, respectively, anomalous propagation
and unidentified private aircraft, McDonald con-
cluded that there remained “scientifically very im-
portant unsolved problermns with respect to (FOs”,
that the Lakenheath event in particular presented
“evidence of some phenomena defying ready ex-
planation in terms of present-day science and
technology”, and that acceptance of the Condon
Report’s negative recommendations would be
“scientifically inadvisable.” Menzel's paper discussed
anomalous propagation effects studied during his
U5 Navy radar research in World War Il, pointing out
that these phenomena were very puszling to
scientists and military operators until the theory af
refractive trapping had been worked out Similar
phenamenon could account for targets reported
latterly as UFOs, Menzel discussed the 1952
Washington DC Mational Airport incident. conclud-
ing that the Blue Book analysis attributing the targets
to AP, endorsed by Thayer though contested by
MeDonald [5), was valid,

In discussion, Carl Sagan, planetary scientist at
Comnell  University, and Robert Baker, an as
tronautical engineer with UCLA and Computer
Sciences Corporation, considered the possibility of
wsing U3 space-survsillance defence radars to
Bcquire  new  data on passible  anamalous
phenomena. MIT physicist Philip Morrison suggested
that the “interesting” radar-visual events cited by
MecDonald could arise from “spocfing”, possibly in-
velving classified technology, as a test of defenee
readiness by friendly intelligence or forsign powers.
Astronomer Thormton Page of Wesleyan Cniversity
observed that whilst the reality and salidity of radar
targets is in general very difficult to establish withaut
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collateral evidence, the combination of severs
simultanenous observations makes the presence o
a solid object very probable, In a short writtan con
tribution, David Atlas, University of Chicago radas
propagation specialist, commented that althougs
some radar observations require ‘almost incredibis
atrmospheric structures’ to be explained as AP effect=.
nevertheless it is reasonable to expect that suc
structures will be understocd in time. [6)

In July 1971, the journal of the American In-
stitute of Astronautics and Aeronautics published an
account by MeDonald of the 1957 RB-47 incident [ 7]
and in Septernber 1971 an analysis by Thayer of the
Lakenheath event. Both papers recommended
further investigation and were widely regarded as
signalling a new level of professional respectabilin
for UFO studies,

1972 saw the publication of a book by J Allen
Hynek, astronomer at Morthwestern University and
former scientific consultant to Blue Book, in which
ten radar-visual everts were outlined with the con-
clusion that ‘goad radar-visual cases, properly in-
vestigated, are rare. Those that da exist, however
cannot be easily dismissed.’[8] A different conelu-
sion was reached by avionics journalist Philip Klass
in 1974.[9] Klass presented lengthy analyses of the
Lakenheath and RB-47 events in which he was highly
critical of the conclusions of Thayer and McDonald
and developed ingenious scenarios to explain both
cases, In general, Klass felt that anomalous radar
phenamena could all be explained by conventional
objects, malfunctions and tmetecralogical principles,
compounded by the 'susceptibility of radar operators
to being misled by spurious targets.” Klass's work is
undoubtedly among the most influential in the radar-
UFO literature,

There has been little movement towards con-
sensus on the status of radar events in recent years,
though & mood of cautious scepticism has spread
through ufology since the mid-seventies which is
reflected in a less sanguine attitude to the trustworthi-
ness of radar evidence. The complexity of the radar
environment aside, cases enjoying the benefit of
preserved scope photographs, tapes or even con-
temporary written logs are very rare, and so the soft-
data problem of interpreting hurman testimony to a
large  extent remains, In 1979 Randles and
Warrington wrote:

“In our examination of cases involving radar
observations we have found enou gh indication that
almest all can be explained in terms of possible
imperfections or misinterpretations of the displays,
and see lithe substance in the alleged evidence
provided by such cazes” [10]

They make the interesting observation that the
majority of cases on record belong to the 19505, and
argue thit there are "ne known recert radar obsenva-
tions", suggesting that this can be explained by the
“roublesome adolescence” of radar development.
Although itis a considerable overstaterment to assert
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that radar events are an estinct ufological sub-
species, itis true that the number of known incidents
has fallen in recent years. Thiz trend may have a
different interpretation, however, as we will see later.

In summary, it has to be said that there has been
very little in the way of systermatic analysis of the
radar-UF 0 data available. The data are only ac-
cessible through a search of scattered sources, and
until a central file can be assembled few meaningful
conclusions are possible about the class-properties
(if any) of the total population of "unknowns”, We will
sae that some tentative conclusions may be drawn
from the study of small samples, but these are in-
evitably compromised by uncertaintias about the
refiability of much of the information. Forty years on,
the radar evidence for unknown aerial phenomena
still rests on the precarious credibility of a handful of
individual cases.

SELECTED EXAMPLES
OF RADAR-UFO EVENTS

B SELFRIDGE AFB, MICHIGAN, 9 MARCH 1950
Two factors make this an intriguing case: from a
scientific point of view, the detection of what was
apparently the sarme unidentified target on two radars
of different design; and from an historical point of
view, that it led to high-level official recommenda-
tions through channels bypassing the low-pricrity
Project Grudae systern for fresh action on radar
UFOs. A SECRET letter from the Air Adjutant
General, Headgquarters Continental Air Cornmand, to
the Director of Intelligence, Washington DC, con-
cluded:

“The frequency of reports of this nature has
recently increased; instructions have therefore been
directed to all radar installations within this corm-
mand to report scope sightings of unusual objects...
It is recormmended that reports of unidentified object
sightings be reconsidered for submission from all
Zane of Interior Air Force agencies.” [11]

The event which prompted this letter occurred
during raclar monitoring of a night flying exercize by
F-80s of the 56th Fighter Interceptor Group near
Selfridge. A target was observed by an Air Force radar
controller and three other operators on the PP of the
CP5-5 surveillance radar and simultanesusly on the
HRI (Height Range Indicator) scope of the CFS-4
height finder. The height finder emits a horizontal fan
beamn from a nodding antenna and operates at a very
different frequency (S-band) from that of the CPS-5
{L-band}. The “clarity, narrowness and definition of
the presentation was definitely that of an aircraft” and
comparable to the return from an F-80, according
to the controller, The target moved with rapid altera-
tions in height and speed, generally in the area of the
fighters and “"sometimes approximating  their
courses”, but about 20,000 feet above their highest
assigned altitude (checked by radio) of 24,000 feet,
Ower a pericd of & minutes the controller and another
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operator noted range, height, azimuth and time data
in grease pencil an the scope heads, The target was
abserved for over an hour, during which time “several
extreme instances of gaining and losing altitude”
were abserved, the target on the HRI scope rising and
falling “up to 20,000 feet very rapidly” with “erratic™
changes of speed observed on both scopes. On at
least two occasions the target hovered motionless for
a mean period of two minutes. Maximum stimated
speed was 1500 mph, although the contraller noted
“the possibility of inaccuracy” in the timing at this
point. Later, when the target was “giving indications
on both scopes without fade”, logged speeds were
Between about 330 and 480 mph, with climb rates
g to G000 fmin, The highest logged climb rate
coingided with the highest logged ground speed. The
motion of the target during the six minutes before
contact became intermittent on the CPS-5, and
thereafter on the CPS-4, fading finally at 120 miles,
are shown in Figure 1.

The controller’s report on this incident, which is
one of the mast admirably careful documents of its
type on record, states that positional checks
performed with the F-80 pilots established that the
CPS-5 was "very accurate on this particular night”
and that no "known or prevalent weakness” of the
CP5-4 could be found to explain the HRI indications.
"All possible errors” were explored “exhaustively”
with base technical personnel without result,

The Project Grudge evaluation of this case was
“unidentified”, but with the rider; “probable balloon”,
Mo specific balloon launch could be indicted, nor did
Grudge offer any defence of this evaluation, Indeed
itis hard to see any graunds for suspecting a balloon
given the astonishing windspeed implied and the fact
that the target evidently maved in many directions.
Heading for the 1500 mph run was raughly NE, for
example, whereas the target depaned on a heading
roughly SE. Furthermaore, the faster run occurred
earlier when a balloon would be lower, which is the
cpposite of the behaviour natural to a balloon climb-
ing through winds which increase in velocity with
altitude.

Birds, insects and ordinary weather returns
cannot account for the target. Mor is it likely that
instrument faults or remote R could affect two
electronically  independent radars with  different
receiver bandwidths - mutual interference being
similarly improbable, Mo effect attributable to
sidelobe returns could account for such a target.
Ancmalous propagation is 2 poar hypothesis in this
case  because the refractive effects due 1o
atmospheric temperatureimoisture  gradients are
very sensitive to frequency: as the analysis by USAF
radar specialists noted, “the great difference in
frequencies..and the evident carrelation of abserva-
tions almost rule cut the possibili” of AP, Mo
purpose is served by supposing multiple-trip effects:
firstly the prf of each set must be the same
secondly, ground returns due to super-refractivity are
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azimuth whereas in this case a fairly consistent
pattern of behavicur was observed at azimuths differ-
ing by 1807 (it strains credibility to imagine that
multiple-trip retums from different targets at various
azimuths could give the appearance of 2 series of
connected movernents by one target). Clear air
echoes by  direct returns  from  microscales
atrnospheric discontinuities are ruled out by the
speeds observed. Forward scattering from meving
waves on an inversion surface is muled out also by
speed, by the frequency sensitivite of this effect
{which makes echoes on both 'scopes improbable),
by the divergent headings of the target (thus inde-
pendent of winds), by the rather high elevation of 6°
shown by the HRI {too high for grazing incidence),
by the repeated stationary episcdes, and by the at-
tenuation of the signal as it approached the extreres
of its displayed range, becoming intermittent and
finally fading (which iz the opposite of the behaviour
of echoes due to forward scattering, which decrease
in intemsity with proxinity to the antenna as a result
of the increasing incidence angle). Mo aircraft flying
in 1950 could remotely approach the performance
displayed by this target: even helicopters could not
hover at such altitudes out of ground effect, and
speeds of 480 mph would only be attained by a
fighter using a considerable percentage of full power;
even allowing wind speeds at 30,000 feet of perhaps
100 knots a helicopter would be too slow and could
not achieve climb rates up to 6000 f/min with a
simultaneous ground speed of 480 mph,

The only half-plausible hypothesis it this case
is that of a ‘ghost’ - a secondary echo from an aircraft
due to either a ground reflector or another aircraft.
Details hinting at this are the consistent high altitude
of the target (roughly twice the altitude of the F-80s
being monitored), the controller’s statement that the
“presentation was definitely that of an aircraft” but
smailer than the F-80 returns, and the fact that the
target “sesmed o stay in the area in which our
fighters were flying, sometimes approximating their
courses.” A ghost due to ane of the F-80s would
always appear on the azimuth of that aircraft but at
a greater range and altitude. The F-80s were flying
at 24,000 feet and befow, so that the target altitude
aof (initially) about 45,000 feet could fit a ground
reflection; but the relative ranges and azimuths are
unknown. Arguments against a ghost reflection,
however, are rather strong. Firstly, the repeated sta-
tionary episodes rule out a ground reflection. For a
reflection between two aircraft to achieve this would
require a reflection geometry that is possible, but
highly improbable even once let alone twice, and
certainly not for pericds of two minutes. The con-
sistent presentation of a single good returm on both
scopes for petiods of several minutes, plus a con-
sistent track heading during departure over a dis-
tance of about 50 miles ar more, are not features
suggestive of reflections between aircraft.

Of irmportance to show the interpretation of this
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event is the failure of the CP5-5 to at first show the
target indicated by the CPS-4 at kigh altitudes. This
is not easily understood in terms of a ghost reflection
from an F-80, since the aircraft responsible (ex
hypothesi) was simultaneously being painted by the
CP5-5 and the reflection geometry would be the
same far both radars, as it obviously must be {again,
ex hypothesi) to account for the subsequent
simultanecus paints, On the other hand, the relative
performance of the two radars doss make sense in
terms of their practical capabilities with real targets
at high altitude. As the report of technical personnel,
Headquarters, Continental Air Command, pointed
Qut;

“Further validity is lent to the contention of the
reports by statements that first indications, which
were at high altitudes, were observed on the CPS-4
height-finder before being obzerved on the CPS-5
surveillance radar set. This follows logie and field
experience, inasmuch as the high-altitude coverage
of the CP5-5 is known to be poor... It is to be noted
that previous field experience with a CPS.5
surveillance radar set has indicated that targets
picked up at ranges and altitudes indicated in subject
report would probably have a reflaction aspect ratio
on the order of magnitude of a B-29 ar greater,” [11]

B KANEDA AFB, TOKYO, AUGUST 5-6 1952
This case was carried as “unidentified” in Project
Blue Book files, and has been subsequently analysed
by Thayer [3] and McDonald [ 12]. Thayer suggested
that this radar-visual event could be explained by
anomalous propagation and a diffracted image of
the star Capella, conclusions contested by
MeDonald,

At about 2330 local time on the night of August
3, two Haneda control tower operators observed a
blue-white light of unusual brilliance in the NE and
began studying it with bincculars. About ten minutes
later, Haneda tower received a telephone call from
Tachikawa AFB, 21 miles WHNW of Haneda, inde-
pendently calling attention to a “brilliant light ower
Tokyo Bay”, a direction which, as McDonald painted
out, implies a bearing significantly south of east.
These two lines of sight [see Fig.2] intersect in fact
over the northern part of Tokyo Bay, where radar
contact was subsequently made by ground radar and
airborne intercept radar.

Haneda called the Ground Controlled Intercept
(GCl} radar unit at Shiroi (M of Tokyo Bay) shortly
after 2330 asking if radar had a target on a bearing
MNE from Haneda. The Shiroi CP5-1 surveillance
scope showed three or four stationary targets “at a
position 030% bearing from Haneda, as reported by
the tower”, over Tokyo Bay, The CPS-4 height finder
could not pick up the targets, but it was noted that
ground clutier was excessive at the low altitudes
visually estimated by Haneda tower, and it is con-
sistent that the targets could only be detected on the
low beam of the CP2-1. For 15 minutes no change



218

was reported from Shirel and visual observation of
the light continued from Haneda, According to the
tower operators, the light rose slowly by a few degrees
during the hour it was in sight.

At 2345 a target was detected on the Shirel high
beam and an F-94B was scrarmbled from Johnson
AFB to the west. The F-94B got off at about 0003-4
after a delay due to fuel systern trouble. At 0001
Shiroi had a target in a right orbit of 4 miles radius
over Tokyo Bay, speed varying from about 100 - 150
knots and "stopping and hovering oecasionally™.
When the target's orbit took it inland it was partially
lost in the CPS-1 ground clutter pattern near Tokye,
At about 0012 the target emerged from the clutter
and commenced a second orbit, fissicning now into
three targets, one somewhat brighter than the other
two. The three targets maintained abouyt one-quarter
mile separation through the second similar circle
over the bay. As the targets reached the
southernmost extent of their arbit and began to turn
north of west back towards the coast, the interceptor,
coming down over the NW of the Bay, was given a
vector of 320° onte the largest target and instructed
to search for the object at 1100 o'clock, range 4
miles, The time of this vector was 0015, At D016 the
3 em APG-33 air intercept radar on board the F-24B
picked up a target al 10° port, range 6000 vards,
coinciding very closely with position su pplied by
Shirol. The interceptor faollowed the target in a
starboard turn as it moved rapidly across the scope,
baoth aircraft and unknown being painted by CGl
radar. The unknown target had increased speed to
between 250 and 300 knots as the interceptor ap-
proached, and now pulled away from the F-34B
which was unabls to close to within its radar lack-on
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range of 2500 yards. Pursuit continued for one and
a8 half minutes until the APG-33 lost itz target and
both aircraft and unknown disappeared into the
ground clutter pattern of the CPS-1. At 0017 30
Shirgi GCl recalled the interceptor to search the area
of the Bay, without result, and at 0033 Shiroi released
it from Bts mission, handing off to base control at
Jahnson,

In this case the extent of the correlation betwean
radar and visual sightings has been subject to dis-
pute, Both Thayer and MeDonald argue that the
object seen from Haneda was probably nat related
to the orbiting target intercepted by the F-94,
McDonald's argument is that ne lateral rmovemeant
of the light was reported great enough to correspand
to the arc of 30° subtended by the diameter of the
radar orbit (8 miles) as seen from Haneda, Thayer
remarks that in addition the light was still vizible fram
Haneda at least 5 minutes after radar contact had
been lost and the "UFQ had left the area at o speed
wellin excess of 300 mph.” That the ahject {if there
was an object) had left the area is of course an
assurnption based on loss of the target from the Al
radar and failure of Shirei GCl to plat its emergence
from the Tokyo ground clutter. It is possible that the
“ohject”, though lost to the radar, remained in the
area to be seen visually for a few minutes,

The question of the movernents of the light seen
from Haneda is more interesting, and McDonald
called this “the single most important armbiguity in
the case file" He conceded that “the weight of
evidence” does indicate that the abject was seen to
move, but concluded (a little inconsistently) that this
rmovernent had no relation te the arbit of the radar
target. Yet the tower operators’ statements describe
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the light initially stationary in the NE-MMNE, then
travelling to the E with an apparent gain in range so
that it “became difficult to follow closely, except as
a small light”, retuming to a stationary (or nearly
stationary) position in the ME at its original bright-
ness, then repeating the movernent to the east and
back before disappearing “when the jets {sic) were
around... it seemed to know they were there” One
controller stated: “| watched it disappear twice
through the glasses, It seemed to travel to the East
and gaining altitude at a very fast speed, much faster
than any jet.” Granted that these statements are not
as clear as they might be, nevertheless phrases such
as “travel to the East” from a position ME-MME and
“difficult to follow closely” at least arguably imply
non-radial maotion, and the fact that this motion was
observed twice is rather easily related to the two wide
orbits made by the radar target. Motion from NE “to
the East” is not inconsistent with the 30° subtense
of those orbits at Haneda, even if the times and exact
bearings cannot be established.

Thayer attributed the light to a dramatically
diffracted mirage image of the star Capella, which
was at 8% elevation, 37° azimuth from Haneda at
24000 The light was described az “intense”, “brilliant”
and “blinding” enough to fatigue the eyes of the
obsrervers and was of a blue-white colour. McDonald
argues that since estimates of size and brightness
were scaled directly against known light sources and
a pilot balloon by tower persannel, these estimates
should be taken sericusly. Roughly consistent
magnitude estimates emerge from comparisons
macde with Jupiter (appearing low in the east and
laaking relatively faint by contrast with the object,
though with a magnitude itself of about -2.0) and with
a 1.5 candle light carried by a meteorclogical balloan
released from Haneda at 2400 with a known range
from the tower of 2000 yards. McDonald estimated
a magnitude substantially brighter than -3.0 for the
ohbject. The angular size of the light, which was large
enough to be described as circular in shape, was
scaled by comparison with the known diameter of the
pilot balloon and comes out at about 3.0 minutes of
arc, or about one-tenth the apparent size of the full
moon. Further structure was visible around the
central disc: a broad, dark annulus {described as a
‘round dark shape' or “darker object’) about 12 arc
minutes in diameter with three or four smaller lights
around the curve of its lower edge. Only the lower
edge of the dark shape was distinguishable from the
sky background, and there was "a glare around the
whole thing”. This detail was observed through 750
bincculars.

An attempt by Thayer to account for this display
by an  admitedly conjectural  propagation
mechanism (which ‘must be quite rare’) invelving a
sharp termperature inversion overlaying collected
patches of mist and through which the image of
Capella would generate an  annular  diffraction
pattern, was minutely criticised by McDonald on a
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quantitative basis. The possibillty of llusion due to
optical contrast effects, however, cannot be ruled out
as an explanation for the reported structure,

The independent line of sight ta the object from
Tachikowa was, as McDonald emphasised, more
than 45° away from Capella. However, it was only a
few degrees from the position of Jupiter which was
bright in the east, so the possibility should be con-
sidered that this sighting was of Jupiter, Set against
this, it is impossible to estimate the likelihood of
independent simultanecus misinterpretations of twe
different astronomical badies, but the probability is
presumably low, particularly when combined with
subsequent multiple-radar contact with a target ap-
pearing to correlate with motions chserved visually
and detected in the area triangulated by these twa
independent lines of sight,

There rernain many unanswered questions in
this case. Why was the object not ohserved visually
from Shircl or from the interceptor? Why were three
radar targets initially acquired when only one ohject
was seen visually {unless, of course, one assumes
that the three or four smaller lights seen close 1o the
central light somehow correspond to these targets)?
Why was only one object seen visually even after
radar reported the target fissioning in three? Despite
these and other anomalies, the radar events alone
are very difficull to account for and AP involving
orbital tracks and concurrent airiground detection at
very different frequencies and incidences seems out
of the question. In summary, atternpts to explain this
event to date appear too contrived and require too
many assumptions and coincidences to be probable.

B LAKEMHEATH, NEATISHEAD AND

BENTWATERS, ENGLAMD, AUGUST 13-14 1956
Since the publication of the Condon Report, this has
been the most famous radar-visual case in UFO
history, Analyses by Thayer [3,13], McDonald
[12,14] and Klass [9] are the major published
sources, with many other more or less accurate
presentations  scattered  through  the  literature.
Thayer and McDonald concluded that maost or all of
the radar indications observed had no adequate ex-
planation, whilst Klass argued that typical AP effects
compounded with equipment failure and observer
error could explain all details of the case,

This sequence of events occurred over a six-
hour period between 2130 GMT on August 13 and
0330 on August 14 1956, and involved multiple
concurrent radar and wvisual chservations of what
appeared to be high-speed, self-luminous objects
displaying unconventional manoceuvrability,. The
apinion of personnel involved and the conclusion of
subsequent base-level investigation at Lakenhesath
was that the radarscope images representad airb-
ome radar-reflective targets of unknown nature. At
least five separate incidents were reported, involving
at various times six ground radar sets and cne airb-
orme interception radar, Four incidents invobved
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Ground  Controlled Approach {GCA) radar at
Bentwaters (ISAF base; a fifth involved coastal air
defence and Ground Contrelled Interception (GCl)
radars at Neatishead, Morfolk {RAFY), Air Traffic Can-
trol (ATC) radar and GCA radar at RAF/USAF
Lakenheath, in addition to Al radar aboard an RAF
interceptor. Some twenty radar personnel were
directly involved, with up to nine air-visual and
ground-visual observers reporting related sightings.
During the principal phase of the fifth event, correlat-
ing targets were simultanecusly observed on at least
five {possibly six) of the above radar SCOpes, con-
current with possible ground-visual and air-visual
observations, and were interpreted as returns from
8 high-speed ohject exhibiting apparent contral,

The following qualitative precis establishes the
sequence of events and their general context as in-
dicated by the contemporary Blue Book intelligence
reports, the staterments of the Lakenheath ATC
Watch Supervisor, and the testimony of the RAF
Chief Fighter Controller at Meatishead, There are
inevitable gaps and contradictions after more than
30 years which will be addressead (briefly in the space
available) in due course,

Late in the evening of August 13 a single high-
speed (estimated 4000 mph) uncorrelated target
was detected by Bentwaters GCA radar. At about the
same time some |5 slow-moving targets crossed the
scope in a different direction, appeared to merge on
the display, then rmoved off-scope. Five minutes later
another singla high-speed target was observed to
cross the scope on a heading different from either
of the previous tracks. Less than an hour later a
further single high-speed target crossed the scope
on a heading the same as the previous target, and
simultaneously visual observations were made by
control tower personnel and the crew of a transport
aircraft in a landing pattern over the field of 2 “bright
light” which passed over the field and “under” the
aircraft. At this time Bentwaters GCA alerted
Lakenheath requesting confirmation of any un-
correlated targets,

Al some time subsequent to this alert, ground
observers at Lakenheath independently reported a
luminaus object approach the field at low altitude,
stop, then move away on a different heading. Later
two similar objects were observed which a pproached
ane another then moved away “in formation
together.” At this time Lakenheath GCA radar op-
erators were observing targets in the vicinity of the
base which exhibited “substantially the same” be-
haviour. One stationary target was observed 20-25
miles SW of the field and thus in & position to be
detected by ATC radar (which had a 7-mile minimum
range). ATC Center called GCA asking if they had a
target at the above location: both scopes showed the
target, which was puzzling to ATC personnel because
the Moving Target Indicator (MTI) on their radar
should have eliminated stationary targets. After a few
minutes the target began to move at 3 speed of

UFOs 1947 - 1087

400-600 mph and again stopped suddenly about 20
miles MMNW of the field.

At this point the ATC Watch Supervisor called
his superiors and reported the situation. As the target
continued its high-speed straight-line movements
around the area, a conference line was set up from
the ATC radar room. The AF Communications
Squadron Commander, the Base Commanding
Officer and others, including ar: RAF liaison officer,
were all patched in and at length a decizion was taken
to scramble two RAF interceptors, By thiz time
Meatishead GCl had been alerted and could see the
target on their scopes also as the first of two Venom
MF2a nightfighters from RAF Waterbeach ap-
proached Lakenheath under their contral,

Watched by radars at Laken heath and
Meatishead, about forty miles NE, the Venom was
vectored onto the target, reporting radar contact and
vizual contact. As the interceptor closed range, Al
radar lost the target and simultaneously ground
radars showed the target circle rapidly behind the
interceptor to begin a tail-chase, For soma minutes
the pilot atternpted to shake the target from his tail
unsuccessfully. About five minutes into this engage-
ment the target was lost on Meatishead radars with
a rapidity which was interpreted as a sudden descent
out of the radiation pattern, and shortly the pilot was
released from GCl control. Lakenheath continued to
display the target as it followed him a shart distance
in the direction of Waterbeach, About 10 miles 5 of
Lakenheath the target stepped and remained sta-
ticnary, executed one or two short moves, then left
Lakenheath radar coverage at a constant 600 mph
to the north.

The complexity of this case is such that to do
it justice would require a good-size boak, |A detailed
report is currently in preparation. MLS.] Here, a few
of the apparent problemns raised by ambiguities and
contradictions in the source material will be men-
tioned and some interpretations of the evidence bri-
efly reviewed,

Firstly, let us look at the four radar events at
Bentwaters between 2130 and 2255, Of these only
one involved simultaneous visual observations:
nevertheless all four events are difficult to account
for by conventional aerial objects or propaga-
tion/electronic anomalies, Three events involved
single high-speed targets resembling aircraft returns
which crossed the scope from ane sector to the
opposite; the remaining event involved a slow-
moving cluster of targets which also crossed the
scope center (approximately) between opposite
sectors. The essentially radial maotion of all thess
targets is interesting. Such motion on a radial-
timebase PPl is at first sight sudgestive of spurious
signals generated somewhere in the amplifier or
receiver circuitry. However, the mation of a target due
to a spurious input betwean opposite sectors in this
way would require an impossibly  fortuitous
relationship between two different and irmmediately
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consecutive input pulse patterns synchronized to the
half-rotation period of the display. The notion of
electronic artefacts has been advanced by Klass [9],
but nothing short of a very sophisticated electronic-
countermeasures simulation exerclse could create a
false target in thiz way, and the existence of such a
capability with 1956 analogue technology is hardly
cradible.

Mo known propagation mechanism can ac-
count for targets with displayed speeds of thousands-
of-mph. Sorme attention has been given, however, to
the possibility that the cluster of slow targets at about
2130 might have been due to partial reflection from
moving waves on an elevated inversion. This
hypothesis was advanced, with reservations, by
Thayer; rejected without reservations by McDonald:
and adopted without reservations by Klass. Central
to this hypothesis is the relationship betwsen the
reported target motion and the speed and heading
of the winds owver the Bentwaters area. Since the
radar displays slant range to the target according to
the total out-and-back path length of the reflected
signal, and since the geometry of reflection from the
layerto the ground and back doubles the path length,
itis obvious that displayed range will always be twice
the actual slant range to the moving wave. Thus, as
the wave propagates across the inversion surface at
wind speed, the reflected echa maoves across the PRI
in the same direction at twice wind speed. Klass
points out that the cluster of echoes “faded con-
siderably” during their recession NE, and the "winds
aloft were to the northeast - the direction that the
cluster of UFO-blips was moving.” Furthermaore, the
reported speed of the echoes (between 80 and 125
rmph) is “roughly twice the velocity of the winds aloft
that night.” [9]

On the face of it, this relationship is convincing.
But there are several considerations which argue
against inversion reflections, of which we shall men-
tion three,

Firstly, the relationship with wind direction is not
as unambiguous as Klass and (1o a lesser extent)
Thayer suggested. Surface winds were indeed within
a few degrees of the reported heading, blowing from
230F. But these are not the winds whose speed Klass
quotes. Surface winds were only 5-10 knots, so un-
related to target speeds of 80-125 mph, Winds in the
correct range of speed occurred above 6000 feet, but
these winds were steady from 260° and so about 35°
from the reported target heading. Thus such an
assumption ought not to be imported without dis-
CUSSI0N,

Klass's study emphasises the merging of this
cluster of returns into a single stationary target, but
makes no attermpt to interpret this behaviour. Thayer,
however, remmarked that “the reported stationary
zpisodes._would, taken at face value, mile out the
moving-layer reflection hypothesis...” [13] These two
stationary periads (in the face, ex hypothesi, of up to
50 mph winds) for a total duration of many minutes
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make no sense in terms of reflections from an
elevated layered structure, and there is no internal
reason to dismiss these rather specific details.

Frobably the strongest argument against the
inversion-reflection  hypothesis  concermns  the
reported fading of the returns beyond a range of
about 14 miles, which feature Klass appears to
regard as symptomatic of an unreal target. But the
intensity of a signal returned from a distant ground
target by a partially reflecting layer exhibits precisely
the apposite of the reported behaviour. The targets
were first observed at a range of B miles, overflew the
radar appearing “as normal targets on the GCA
scope”, then “faded considerably™ at about 14 miles
in total contrast to the behaviour characteristic of
inversion reflections.

The final event at Bentwaters, the 2255 radar-
visual, raises the guestion of the Perseid meteor
shower which has been regarded by some com-
rmentators (in particular Klass) as responsible for this
and most other visual reports made that night, In fact,
the original Lakenheath intelligence report contained
the statement: "Observers report unusual amount of
shooting stars in sky, Further state the objects seen
wera deinitely not shooting stars...” Hynek's 1956
evaluation as consultant to Blue Book noted this
staterment and rejected the Perseid hypothesis as
“highly unlikely”. Meteor wake returns would seem
like a simplifying explanation, but the CPM-4
surveillance scope could not have picked up wake
returng for reasons  including the power and
frequency of the set and the geometry of the track
in relation to the antenna, in addition to which the
reported speed is an order of magnitude too low.
Furthermore, the position of the Perseid radiant is
507 away from the reported heading,

Moving on to the subsequent incidents at
Lakenheath, the centrepiece of the entire case is the
interception, when so many ground and airborne
radars painted the same target simultanecusly. Mo
serious atiempt has been made to explain this ex-
traordinary phenomenon, nor does it seem likely that
any explanation will be forthcoming. The Neatishead
G station {or "Happidrome”, as such installations
were guixctically known) consisted of no less than
five electronically independent radar units from
which height, range and azimuth data were fed to a
range of consoles, the combination of inputs being
selected by the operator for display according to the
changing situation during intercept. The entire con-
trol and display systern was duplicated in back-up
and monitored by a second interception team. This
systemn alone brought into play radars with different
frequencies, different pulse lengths and possibly
different PRF=. [19,22]

At Lakenheath, the L-band radar introduced a
third frequency and a different PRF. It is implied that
the S-band GCA CPM-4 continued to track the target
during the interception, though attention is focused
o the role of ATC at this time. The Venom's Al radar,
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a modified American SCR-720 with the very British  southwest from Meatishead covered perhaps 200
designation of Mk.10, operated at a wavelength of 9 square miles or so, Under these circumstances, the
cm with a PRF variable from 375-1500 Hz depending  chance of a freak reflection echa (seriously proposed
on range-scale, by Menzel [15]) creating a ‘ghost' of the Venom is

Lakenheath and Meatishead are separated by  essentially nil, and no known Propagation anamaly
some forty miles, and the area of the interception in  corresponds either to the beh avicur cbserved or to
the southerly sectors from Laken heath and the various separations, azimuth/elevation angles
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and frequencies of these several fixed and mobile
radar systerns, Multiple-trip effects and electronic
faults are also ruled out, It is very hard to conceive
cf any sort of atmeospheric structure which could
achieve the speeds and movements independeantly
reported, or mimic in such fashicn the appearance
of rational behaviour, The target was not weak or
intermittent but consistent and of a strength com-
parable to that of the VYenom, according to the RAF
Chief Fighter Controller, who adds that it appeared
in every respect to be an aircraft target except for its
extranrdinary speed and manozuvrability, [17,19]
Much controversy has surrounded certain at-
ternpts (especially by Klass) to de-rystify the events
by means of highly ingenious interpretations of the
testimony. Firstly, doubts have been expressed about
the apparent absence of concurrent radar detection
by Bentwaters and Lakenheath. The Bentwaters
targets should, objected Klass [9], have been well
within range of Lakenheath's CF5-5, and the
Lakenheath events fell largely within Bentwaters'
CPM-£ range. Thayer also found this “slightly dis-
turking”. [13] Yet it does not by any means fallow
that targets within the ranges of two radars will be
detected by both: itis necessary ko consider the curve
defining the lower limit of vertical coverage for a
target of given cross-section at a given range; the
scan rate of the antenna and the speed of the target:
the role of the radar, probable levels of operator
vigilance and the area of a contraller’s responsibility,
and so on. Wherever approximate implied altitudes
can be inferred from plotted target ranges and the
probable radiation patterns of the radars concerned,
the probability of concurrent detection is found to be
lonw, i the sense that the high-speed Bentwaters
tracks (for example) would yvield only two or three
widely separated paints on the CPS-5, and even
noticing them in a relaxed ATC ervironment with
“little or no traffie” would be a matter purely of luck.
Furthermore, this result assumes a simple linear
projection of the observed tracks beyond their points
of final contact over the actual observed track
lengths none of the reported targets are well placed
for concurrent detection by the CP5-5. Lakenheath's
CPMN-4 would have stood a better chance due to its
high scan rate - but the GOCA trailer was not even
manned until the action began later at Lakenheath,
Bentwaters' chances of observing the interception
would be very slim except possibly at high allitudes,
and if returns near the CPM-4's maximum rande were
intermitlent or nen-existent, it would net be surpris-
ing; whether or not the GCA unit was even manned
at this time is unknown, as is the completeness of
the subsequent report from that unit. Meatishead's
role was different from either of the other two in-
stallations; charged with defence of the UK their
concentration, as the Chief Fighter Controller points
autk, was on possible inbound targets to seaward, and
unkil alerted by Lakenheath they would tend to ignors
traffic inland. When this alert came, the target was
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immediately found, [19]

Klass's analysis made no attempt to interpret the
nature of this target in detail, although it was sug-
gested that some of the events observed at
Lakenheath were the result of a faulty MT] which
could under certain circumstances  generaks
spurious signals. That the MT[ was faulty was sug-
gested by the fact that the target was still displayed
whilst apparently stationary, although the MTI circuit
should have filtered it cut. In fact, the reselution of
the PPl is not sufficiently fine to discriminate between
stationary targets and targets maoving in a small area:
a target orbiting or moving back and forth at a speed
of about 40 knots or more will be in principle in-
distinguishable from a stationary target. In practice,
the limited persistence of the excitation of the tube
phosphor (no mare than a second or two) does not
allow target positions to be compared with great
accuracy from scan to scan, so that the practical lirmit
of detectable motion is higher still. In addition 1o
these arguments, it is also true that a rapidly-rotating
body, although genuinely stationary, could return
phase-shifted signals which would defeat the MTI
filber. MTI faults could not explain concurrent
cbservations by Lakenheath GCA radar, as Klass well
knew, which is why his analysis all but suppressed
the exiztence of this installation. Mor can they explain
a correlating target detected by Meatishead GCI
{which, to remove any possibility of independent
coincidental faults, was not even fitted withh MTI).

The centerpiece of Klass's study was his deduc-
tion that the interceptor pilot was alone in a fighter
designed for two, trndng to fy the plane whilst
simultanecusly  grappling  with  unfamiliar  radar
equipment across the width of the cockpit. This
hypathesis, which has been quite widely accepted,
rests o a few phrases spoken by the pilot as recalled
by the Lakenheath ATC ‘Watch Supervisor
principally, “I've get my guns locked on him” and
“clearest target I've ever seen on radar.” Klass argues
that because the pilot does not refer to a radar op-
erator and uses the first person singular at all times,
he could have been alone, a possibility also sug-
gested by his apparent reference to a radar lock-on,
since the APS-57 Al radar did not have a lock-cn
facility. If, then. the pilot were struggling to operate
the radar (which would be difficult even to see very
clearly) without a proper understanding of its
capabilities and limitations, the value of his reported
radar confirmation of the target is very doubtful.

Howewver, pilots always use the first person
singular {the “royal ‘T, as it has been rather well
described) and, having a proprietorial attitude 10 thei
aircraft, will not say “we” just because somebady else
happens to be in the next seat. Furthertnore, the
interpretation placed on the recollected wards of an
English pilet by American personnel may not be
entirely reliable, In any event, it is virtually certain that
tha radar operator was on board: to fly at night on
an operational intercept without him would be futile
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and suicidal, and that Operations would  ever
scramble a plane with half a crew (unless all zeven
other crews of 253 Squadron an standby night duty
at Waterbeach that night were struck down) is in-
conceivable,

Many other aspects of this case could be dis-
cussed, but the final word must be reserved for the
most serious apparent conflict of evidence, which
concerns the control of the interception. Strangely,
bath the RAF Fighter Controller and the USAF ATCC
Watch  Supervizor (the lattes supported by in-
formation in the 1955 mtelligence report) are con-
vinced that the interception was under their control,
The Watch Supervisor recalls supplying vectors to
the aircraft, recalls receiving some brief transmis-
sions from the pilot and recalls hearing an air-to-air
conversation between the twa Venams after Venom-
number-one broke off the engagement, The AFR
200-2 report compiled by Lakenheath GCA and in-
telligence personnel soon after the event agrees that
the Venom was “vectored to the target by RATCC
The RAF Cantroller. on the other hand, denies that
any part of this was possible, and for what seerm ko
be very good reasons: this was, after all, an RAF
interceptor under RAF control. interceptions were
Meatishead's job: the RAF GCl regime of the fifties
was the very paragon of discipline with very tightly
defined restrictions on radio traffic, highly con-
fidential R/T frequencies and a private jargon of
codewords; and lastly, the Contraller remembers
quite clearly what the pilot did and did not say, Mo
air-to-air transmissions Wwere monitored, accarding
to this version, and the enly transmissions from the
pilat of Venom-number-one were  the codes:
“contact”, “Judy” {meaning that the radar operator
had the target dead ta rights on his own scope and
required na further assistance from GCl), fallowed by
the words: “lost contact - mare help” after the target
was seen to circle behind the Venom, Is it prossibla
to reconcile these contradictory accounts?

The answer is that by making the not-
unreasonable  assumption  thar  the military
authorities perceived a highly unusual situation 1o
exist, all the pieces of the puzzle fall cuite naturally
into place. First of all, let us ask whether it is likely
that Lakenheath RATCC was using the Meatishead
Gl frequency. The RAF Fighter Controller's pub-
lished staterment in 1978 [16] argued stridently that
this was “impossible” since only the interception
team would know this frequency, Subsequently [17]
he stated that he believed a request for this frequency
was received, but the Lakenheath Watch Super-
visor's staternents [3,18] make ro reference to such
a request ar betray any awareness of the existence
of Meatishead GO, which sudgests the possibility that
this request came from elsewhere. It doss indeed
seem unlikely that the RATCC team supendisar, a
sergeant in the USAF Communications Squadron,
would himself have the authority to initiate such
limison with a secure RAF facility even had he known
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wha to call, and equally unlikely that the Chief Fighter
Controller would pass this highly confidential G
frequency to an unknown afr traffic controller aver
the ‘phone without instructions fram higher authority.
S0 wherever this request originated, another agency
must have been involved, higher up the chain of
USAF command and in liaison with RAF authorities.
It seems that monitoring the Gl frequency was
deermed desirable at some level, but Lakenheath My
have had a rather different role to play for the reason
that the Gl frequency could net aperate effactively
3% an open communications channel. The adl
regime is not at all concerned with gathering in-
telligence; its function is simply to guide an aireraft
efficiently onto the tail of its target with the bare
minimum of talk for obvicus secutity reasons, so
conversation would not be desirable o even possibla
through the GCI systern. Thus, although GO com-
munications would have priority during the inter-
ception, if higher authorities wished to query the pilot
or passively recefve realtime inteligence on the
“UFO", another frequency could be assigned which
would be available far use at the pilot's discretion as
and when the changing situation permitted. The
natural destination of any such transmissions wald
be Lakenheath, for there the controllers had been
working with the target for some 50 minutes before
Meatishead was even alerted and a conference line
had been established, with (SAF and RAF authorities
hooked into the supervisor's switchboard, Thus,
cornmunications to Lakenheath would not be for the
Benefit of the curiasity of UISAF radar personnel, but
would feed through Lakenheath directly to this con-
ference line. There is thus a rational metive for such
an arrangement, and whether Neatishaad would be
informed would be entirely a question of their “nesd
to know". In view of the necessarily circumscribad
rale of the GCl facility and the parsimany
characteristic of British militany intelligence, it seems
unlikely that Meatishead would be deemed to have
a need to knaow,

Having established a motive, the key to the
means is the Venom NF2a's RT systern, which con-
sisted of two VHF transmitter-receivers each with its
own 10-channel controller providing a total of 20
pre-set frequencies between 100 and 156 MMz
Charnels could be selacted by a ratary knab, and the
VHF unitin use could be selected by a simpla apring-
loaded switch near the pilot's left hand. To talk out,
the pilot or radar operator must depress a press-
to-transmit (P-to-T) switch which opens a circuit to
the chosen VHF unit, Unless this P-to-T switch is
closed, the aireraft is durmb, Similarly, if one VHF unit
is switched in, the other is switched out, and an the
latter’s selectad frequency the aireraft is again dumb,
and if the control knob is rotated to a different
channel the same applies, In other words, neither
Meatishead nar Lakenheath can distinguish between
the P-to-T switch being released and transrmission
being switched either to the other VHF unit or to a
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different frequency on the same unit. The aircraft can
talk to either ground station without the knowledge
of the other. Furthermore, and mest important,
Lakenheath cannot tell when the aircraft is listening
ta them, when the aircraft is listening to GCl, or even
whether the radio on the aircraft is switched on at all.
Thus having no need to know the details of RAF
interception procedures, the personnel in the ATC
radar room at Lakenheath would have no reason not
to assume that, having once been in radio contact
with the aircraft, they remained in contact during the
intercept. The pilot, meanwhile, would now be fallow-
ing instructions from his controller at MNeatishead,
deaf to vectors that might from time to time be
supplied by Lakenheath but appearing to respand by
abligingly closing on the target.

By what means might such an arrangement be
set up without radio contact through Lakenheath or
Neatishead when the aircrew would be sitting in the
aircraft at the Waterbeach operations readiness
platformn throughout the night “ready to push the
starter button”? [19] The Venom had a confidential
telebriefing facility, a port in the tail boom which
connected the pilot to the operations briefing raom
by a secure landline which disconnected automati-
cally as the aircraft taxied away. Mission instructions
given in this way could not be accidentally com-
promised because the activation of the telebriefing
line automatically disconnected the YFH units. In-
deed, so secure are mission instructions considered
that the Squadron Operations Records Books, which
contain details of the briefing given to the pilat that
night, will not be transferred to the public archive until
the year 2031! [20]

If the mative and the means have been estab-
lished, what about the opportunity? Does this
seenario work in detail to make sense of the se-
quence of events as reported? The RATCC Watch
Supervisor stated that on first radio contact with the
Venomn he relayed details of the target's behaviour,
its possible altitudes and the report received from
Bentwaters - “all the background information.” This
initial transmission appears definitely to have been
acknowledged. After the interception, a brief con-
versation was monitored between Venom-number-
ane and Venom-number-two as the latter was ap-
proaching the area; number-two also spoke briefly
to Lakenheath before returning to Waterbeach, Let
us laok first at these two phases of the incident, which
the RAF Controller insists did not occur but which
are at least partially substantiated by the con-
temporary intelligence report.

According to the Watch Supervisor, radio and
radar contactwith the Venom were established 30-35
miles SW of Lakenheath (although Waterbeach is
only 20 miles SW - he explains this by pointing out
that the aircraft would take off to the SW as usual into
the prevailing winds, consurming 10 miles or more
executing a climb and turn to the ME [18]). The
range of the aircraft from Neatishead at this time is

225

therefare 70-75 miles, and the fact that radio contact
with Lakenheath was only established at this time
raises the question of whether radio contact with
Meatishead would have been possible, The main
factor here is the aircraft altitude: at 10,000 feet the
VHF radio would have a maximum range of about
100 miles air-to-ground [21], but at lower altitudes
this range would drop, and the fact that radar contact
was established at this ime fixes the aircraft altitude
{according to a best-estimate of the low-level cov-
erage of the CPS-5 and the Watch Supervisar's
altitude estimate based on experience) at between
2000 and 3000 feet. It is thus very probable that the
aircraft would not be in contact with Neatishead GCl
until it had gained further altitude or closed range,
and at this time one would expect the pilot to take
the opportunity of talking to Lakenheath.

At the time of the radio contact with Venorm-
number-two and the air-to-air cenversation reported
by Lakenheath, Neatishead had stopped painting the
target and officially released the interceptor from its
mission. Thus the explanation for the absence of
such a conversation from the RAF Fighter Con-
troller's account is simply a question of timing: at this
time the interceptor was na longer under the control
of GCl and was not talking on their frequency. For
Meatishead, the incident was already over. Venarm-
number-two was in all probability not yet within range
of GCI: note that the Watch Supenvisor recalled - “he
was not on radar at this time, probably had just taken
off and was too low for us to pick him up, or too far
away - we had most of the scopes on short range so
we could watch the UFO closely..."[3]. “Short range”
would be in the region of 30 miles, since the area of
the action at this time was within 10-30 miles in the
southerly sectors from Lakenheath,

MNow we come to the main phase of the inter-
ception proper, The sequence of events reported by
the Watch Supervisor (and the intelligence TWX to
saveral USAF commands in addition to Blue Book)
is that after a period with no reported acknowl-
edgement from the Venom, during which it was
closing on the target, the pilot called Lakenheath
when the target was at about 12 o'clock, 2600 feet
and reported: “I've got my guns locked on him". As
the Watch Supervisor recalled this message it was
prefaced with: "Roger, Lakenheath...”, in apparent
acknowledgement of RATCC instructions. The in-
telligence TWX simply states: “pilot advised target
was on radar...” It does not seemn unreasonable that,
given the role RATCC personnel believed themselves
to be playing, the Watch Supervisor could interpolate
the word “Roger” in his recollection twelve years later.
Mow during this period the Venom was in contact
with GCl twice: once reporting “contact”, then shortly
afterwards the code “Judy”. “Judy” means that no
further GCl assistance is required because the radar
has a firm taraet, and so from this moment the pilot
is not listening to his controller, He is thus free in
principle to switch his frequency to that of
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Lakenheath, and although the RAF Contraller points
out that at this time both pilot and navigator would
be "concentrating hard” on ta rget position data being
read over the intercom, it perhaps overstates things
to describe the words “Tve gat my guns [locked] on
him” as “nattering to Lakenheath.” [17]

We thus have the pilot reporting “Judy” then
leaving the GCI frequency. Immediately on switching
to Lakenheath's frequency the pilot reports the situa-
tion in a few words. This transmission does not in-
terfere with last-minute range data from the radar
operator since the operator can at arny fime interrupt
- the intercom link is opened by depressing a press-
to-mute footswitch which simultaneously discon-
hects the VHF receiver, Since the target is now dead
ahead at 12 o'clock and within ra nge of the Venom's
four 20 mm Hispanoe cannon, the only radar in-
formation coming over the intercom will be range
updates, but in fact it is doubtful whether the radar
operator would have had time o begin counting
down the remaining 2000 feet of range since the
target was almost immediately lost.

According to the RAF Controller, after the pilot
reported "Judy” only a “few seconds” or “one or two
SWeeps on our scopes” (10-20 seconds at 6 rpmy)
elapsed before the object had looped round and got
behind the Venom [16] in a manoeuver which was
interpreted as a positive-gee loop up and over the
aircraft but which  could equally have been a
negative-gee loop below the aircraft {the Controller
was watching a PPl monitor remoted from the in-
terception cabin consoles and had no altitude in-
formation available). The SCR 720 Al radar had op-
erator selectable elevation tilt limits between -20° and
+40F, and a manoeuver with a downward velocity
component of only 100 mph would take the target
out of the radar coverage beginning from OF relative
elevation in a litle over two seconds at 1000 fest
range. A target moving at the speeds reparted by
ground radar (600-800 mph) could disappear from
dead-ahead in less than 0.4 sec at this range, ({Under
full power the Venom would close with the station ary
target at a rate of about 750 feet/sec, so this range
would be reached about 2 seconds after Lakenheath
reported the target at 2600 feet, 12 o'clock from the
aircraft). Again, if the target completed its loop in
10-20 seconds after the pilot reported “Judy”, it
would be lost from the Al radar's forward elevation
coverage in a small fraction of this Hme. (A travel of
L1807 in 10-20 seconds implies an angular speed of
9-18°C/sec, corresponding to a vertical velocity of
100-200 mph at 1000 feet range neglecting ac-
celerations). It seems consistent with the report from
Gl then, that the target was lost almost immediately
after the pilot left the G frequency and therefore at
about the very moment he was speaking to
Lakenheath, which is also consistent with the Wateh
Supenvdsor's statement that the pilot had just
reported that he had his guns on the target “then he
paused [this would be the radarman interrupting the
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VHF link to report signal loss over the intercom )] and
he said, "Where did he go? Do you still have him2™
Lakenheath answered that the target was now behind
hirry,

. ftwould be at this moment that the pilat would
decide he needed more help from his controller and
would switch back ta the GO frequency. This he did,
calling “Lost contact - more help.” He was told by GCl
that the target was now behind him and given fresh
instructions to evade his pursuer. [16] GCl would
give him not only target range and bearing maore
accurately than Lakenheath but also altitude data
which Lakenheath was not equipped to supply. This
transrmission is the answer to a question which has
exercised the ingenuity of several commentators,
notably Klass: that is, when the pilot next contacted
Lakenheath and was able to “confirm that this
[circling] had occurred” (according to the Watch
Supervisor and corroborated by the intelligence
TWX], how did the pilot krow, when the Venam has
no tail radar and restricted rearward visibility? The
answer, of course, is simply that he knew because
he had checked with Meatishead GCJL

During the subsequent chase, which lasted from
5-10 minutes, the pilot would be free of the need ta
concentrate on instructions from his radar oporator
since the target remained behind the Venorm and the
Al radar was redundant, At this time he would be at
liberty to repaort the situation to Lakenheath, Gl
communications permitting. It is doubtful that he
would have much attention to spare, however, and
under these circumnstances it is consistent that his
words to Lakenheath were reportedly “occasional”
and "scared”. After 5-10 minutes GOl had lost the
target from their scopes due (it was believed) to a
swift descent out of the radiation pattern, and the
interceptor was released from GCl contral, Twao brief
radio contacts with Lakenheath occurred as the
CPS5-5 continued to track the target in the vicinity (or
apparent vicinity - relative altitudas being unknown)
of the homeward-bound Venom for "a shart dis-
tance.” The second Venom then called Lakenheath
on the same frequency, the target meanwhile having
stopped and proceeded north at 600 mph to
eventually leave the radar coverage at about 50-60
miles ratige.

The above canstruction of events is conjectural
but it is entirely self-consistent and makes sense of
what might otherwise appear to be serous
anomalies. To this extent it is a good hypothesis,
although at present security restrictions prevent it
being tested against information in official records
currently held by the Air Historical Branch of the
Ministry of Defence in Londen and, presurmably, US
security  agencies. Motwithstanding  some  un-
certainties, however, the
Bentwaters/Lakenheath/Meatishead events  are
today, three decades on, probably the most im-
pressive of their kind on record.
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CONCLUSIONS

AND RECOMMENDATIONS

“one of the cases here discussed is free of
=mbiguities, information of uncertain reliability, the
Tustrating absence of key details, and the same
-ould be said of the many other events which one
sould like to discuss. In even the best documentaed
mases there remain dark corners that future re-
s=archers  will probably  never  fully  iluminate.
“evertheless, events such as those we have dicussed
=, prima facie, suggestive of the existence of
=ngible aerial phenomena escaping any current
=ciemiific classification inscfar as the available data
il to comvincingly support any other view,

In each of the cases discussed here, an ex-
Slanation could be given if one wers permitted to
anore or madify key items of testimony on the basis
that nothing could be less likely than a “real UFO”
whatever that might be); after all, wea know that errors
zocur - we do not know that UFOs da, Mevertheless,
such an approach is at best ad hoc and open to the
charge of being more sophistry than science. The
mest that can reasonably be done is to atternpt to
find collateral evidence, perhaps latent in the statisti-
cal population, that such a procedure would be
justified; however, the reliability of statistical in-
fzrences is difficult to assess when the total available
ocopulation is small,

In summary, the statistical properties of the
imited sample considered are ambiguous, although
there is some suggestion that the circadian dis-
tribution of the sample may correlate with the
development and decay of atmospheric stratification
responsible for anomalous propagation. It may be
relevant to note here that jn general visual sightings
associated with radar-UF (D events are of low to
rmedium definition,

A number of events, however, are extrernely
difficult to interpret in terms of AP or ather con-
ventional phenomena. Some events Involve targets
whose duration, consistency of strength, continuity
of behaviour and {in a few cases) apparent reaction
to the ervironment suggest an unclassified airborme
physical "object” as the most straightforward inter-
pretation, That is to say, if such a phenomenaon were
consensually available, in the sense that phenoimena
such as AP, balloons and “ball lightning” are avail-
able, then it would reasonably be regarded as the
most probable cause of these events.

The phencmenon's characteristics would in-
clude fAight capabilities ranging from hovering to
supersonic speeds, rapid accelerations and high
rates of elimb. It would be a reflector at radio {and
possibly optical) wavelengths, and an emitter at opti-
cal wavelengths (though not always), Optical emnis-
sion would typically be incoherent white light, though
blue and orange are occasionally reported. Cases
exist which would seemn to require a phenomenan
which is not always an optical reflector: ie Colorado
Springs Airport, Colorade, May 13 1967, where
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surveillance and precision approach radars tracked
an inbound target low over the field at 200 feet in
daylight and fair visibility although neither a following
flight nor control tower personnel with binoculars
could ses anything. [3] This case, described by
Thayer as “one of the most puzeling on record”, is
unexplained.

Fusion of twa ar mere targets below the limit of
PPl resolution is sometimes reported, as is fission of
larger targets into “elementany” targets. Radar cross-
section would be variable, with an elementary target
typically approximating that of a smaill jet fighter or
smaller, Generally speaking, the targets cbserved in
the most interesting cases behave in a remarkably
versatile but not supernatural or irrational way, It
seerns likely that some of the capricious extremnes of
behaviour {accasional sudden disappearances, for
example) could be explained by the normal im-
perfections inherent in radar systems and their
propagation environment,

Visual sightings are typically of round white or
blue-white lights with a small but sensible angular
extension, Fission or fusicn of two ar mare lights is
sometimes reported, and angular rates range from
zero (slationary) to many degrees of arc per second.
An impression of non-inertial manoeuveability is
sometimes conveyed. In general, visually reported
behavicur is at least qualitatively similar to that dis-
played by radar, and there do appear to be cases in
which the radar-visual correlation can be considered
good.

The fact that the radar-UFO file is dominated by
cazes from the 19505 (which is not to say that star-
ting events have not been reported since) may be
explained by a lower false alarm rate in modern
radars and an increased understanding of the com-
plexities of the radar environment, However, it could
also reflact other factors such as the effective closure
of the military record since the mid-sidies, the in-
creased use of S5R radars and the development of
clutter-rejection systems. Most of the older radar
cases involve military radars operated by the U3AF
and owe their public visibility to the existence of the
Bilue Book record, Since declassification of the Blue
Book files following the termination of the project in
Diacember 1969, and their subsequent transferral to
the Mational Archive in Washington DC, a number
of previpusly unknown cases have come to light
adding to the number catalagued for the early years
of UFD history, Since this date, the only significant
information on new military radar events has been
obtained with some effort through Freedom of In-
formation suits. In the civil sector the widespread
intreduction of 35K (Secondary Surveillance Radar)
and synthetic displays in recent years has already
been mentioned. The very object of this technology
is to narrow the field of attention of both operators
and radar in air ftraffic control, increasing the
efficiency of aircraft identification and routeing to the
benefit of air safety but reducing the probability that
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anomalous targets will be attended to. Air traffic,
especially in the civilian sector, is an encrmously
mare demanding problem than was the case thirty
years ago. The more sophisticated radar signal
processing becomes in response to these d emands,
the narrower the filters - both electronic and
perceptual - through which rare phenomena un-
anticipated by, or actively suppressed by, the system
design must pass, One example of clutter rejection
which has come into widespread use is non-linear
pelarisation, which |s a rotation of the electric vector
of a porticn of the LUtpUE wave causing signals
reflected from bodies of a chosen sphericity or
ellipticity to be rejected by the receiver, In normal use
this technique suppresses returns fram hail ar rain
droplets, but it can be seen that it will prejudice the
detectability of other targets with a similar degree of
overall syrmmetry,

Despite these difficulties, a number of intriguing
incidents have accurred during the post-Condon era,
In the auturnn of 1975 a number of radar-visual
events occurred in the vicinity of Air Farce Bases and
missile sites along the northern tier defences of the
United States and Canadian Forces Stations across
the border. Documentation of these incidents, in
which penetrations of weapons storage and other
secure areas by unidentified lighted objects were
tracked by radar (sometimes multiple radars), was
obtained with zome difficulty by Citizens Mgainst
UFO Secrecy (CAUS) through FOI requests. A com-
pilation of this fragmentary material by Fawcett and
Greenwood [24] does not permit detailed analysis,
but it is clear that the security reflexes of the USAF
were jolted by these incidents, of which a number are
clearly not AP-related, and it would appear that (IFOs
remain a problem - though now a private problem
- for the military intelligence COMITnity,

On 19 September 1976 a multiple radar-visual
event near Teheran, lran - [see also Section 2.3, Case
12] - prompted a report within the (S Defence In-
telligence Agency (DIA) describing an interception by
F-4 Phantorns of the Iranian Air Force of an “ohbiject”
at 25,000 feet with a rectangular pattern of strobing
coloured lights. Both F-4s reported  weapons-
control, INS and communications failure in its
vicinity. Radar lock-on was achieved with a target
comparable to a 707 tanker in cross-section, A
smaller object was observed to detach itself from the
larger body and force an F-4 into an evasive turn,
This object appeared to outperform the F-4. Another
object left and was seen to approach the ground at
high speed, where it was reported by civlian ob-
servers. The UFO, noted the DIA report, was seen by
“multiple witnesses in different lecations,.. both airb-
ome and from the ground” and their “credibility wag
high™; the sightings were “confirmed by radar”,
electromagnetic effects were reparted “by three sep-
arate aircraft” (one civilian airliner and the twe F-4s),
and the brilliance of the object caused pilots ta lose
their night vision. The manoeuvrability of the object
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was “inordinate”. The DIA evaluation of the case
information characterised it as “unique, timely and
of major significance.” Only a fragment of the
documentation believed to exist on this case has
been obtained by FOI requests in response to initial
newspaper reports, [24)

Observations of unidentified radar targets con-
tinue ta eccur in the decade of the 'eighties. Whilat
we are not close to understanding the nature of some
of the most puzzling events, a great deal mare is
known today about the value and limitations of this
type of evidence than was the case in the innocent
days when any uncorrelated return could bacome a
"flying saucer”. Attitudes to the evidence are maore
sophisticated and radar theory itself is mare
advanced. But a great deal remnains to be done,
Recommendations for future research would range
from exploring the design of dedicated systems, in-
stituting short- or long-term rnomitering projects with
existing instruments in areas of high repart density,
and saving data from routine civil ar military radar
operations, to consolidating the existing data-base
for the purpose of effective statistical analysis,

Defence and space surveillance radars are
highly dedicated systems in which huge numbers of
uncarrelated (though not necessarily anomalous)
targets are dumped irretrievably by the software,
Suggestions have often been made [eg.25] to the
effect that sub-routines could in principle save
anomalous data from disposal, but the information
content may be low [26] and there may be a conflict
of scientific and defence interests, The develaprnent
of UFO-dedicated radar systerns with signal process-
ing tailored te favour targets with certain parameters
{presumably derived from analysis of the existing
data-base) would be perhaps warthwhile, but the cost
would obviously be prohibitive without funding of a
kind it is urrealistic to anticipate at the present time,
Monitaring  prajects using existing radars have
actually been undertaken on various scales, In the
autumn of 1967 investigators from Colorado Univ-
ersity, Stanford Research Institute, Environmental
Science Services Administration and other bodies
visited an Air Force Base in California to stucly
anomalous targets being reported intermittently on
tracking and search radars. Targets were observed
by the investigators, who were able to attribute them
to anomalous propagation and birds detected due
ta the sensitive tracking radars beingused in a search
rele for which they were not normally used. [2] A
fulktime UFO monitaring facility, Project Starlight
International, was set Up near Austin, Texas, in the
mid-seventies. [27,28,29] A shart-term rmonitaring
project was undertaken in the Hessdalen Valley,
Morway, in January and February of 1984 following
a dramatic increase in the incidence of reports from
this area. This enterprise received support from the
Universities of Oslo and Bergen and attracted the
co-aperation of the Morwegian Defence Research
Establishment. Thirty-six radar tracking incidents
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w== rzcorded over a five-week period. One target,
e was simultaneously observed visually and
2 22 a continuous light source, repontedly gave
— on the radar only on alternate sweeps, an
b or which no immediate explanation suggests

The data, however, have yet to be fully digested.
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studied in relation to propagation conditions con-
ducive to false echoes. The existence of previously
unsuspected atmespheric structures should not be
ruled out, and the study of radar-UFQ events may
lead to new knowledge in this area. Phenomena re-
lated to ball lightning or other atmospheric electrical

effects should also be considered as a possible ex-
planation of some ancmalous targets. The high
prima facie strangeness of some events, however,
argues that the search for still more exotic
hypotheses could yet bear fruit.

“zrallel with such activities, it is important to
“o with the data already available. Geographical,
s===onal, circadian and other distributions should be
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