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Abstract — An analysis of gix cases of unexplained acrial phenomena ob-
served by qualified observers over a twenty-year period in various pans of
the Earth and in known physical conditions yields estimates of optical power
oulput ranging from a few kilowatts to thousands of megawatts. This paper
surveys the methods by which this parameter can be derived from witnesses’

statements, it discusses the various hypotheses one could propose to account
for the observations and it calls for a broad re-examination of sighting files in
an effort to apply this methodology to a larger sample and to better under-
stand the luminosity characteristics of the reported objects.
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Introduction

Some of the most striking statements made by witnesses of unusual acrial ob-
jects during their debriefing by investigators have to do with the laminosity of
the phenomenon. They frequently use expressions like “it lit op the whole
landscape” or “every object in the area stood out, intensely thrown into relief.”
Beyond these subjective statements (which could be affected by physiological
and psychological factors) it is difficult to obtain reliable quantitative data on
the power output of the observed objects, Typically the witnesses are surprised
by the phenomenon and it is rare for them to have any basis of comparison or
calibration. A few such cases do exist, however, and a special effort has been
made here to derive estimates from the data.

Obvious cautions are immediately raised by this exercise. By definition the
source of the luminosity is an unknown phenomenon. We do not know if the
light is a primary manifestation of its internal physical state (as would be the
case for the sun) or a secondary one, as would be the case for the moon or an
autormobile headlight. We do not even know if most of the electromagnetic en-
ergy is released in the visible domain to which human witnesses and most cam-
Eras react.

Given these cautions one can, at best, hope to bracket a physical range to
characterize the phenomenon in question. More relevant than the actual
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146 1. Vallee
numerical values obtained in a few cases is the methodology involved in ac-
quiring and processing such parameters,

Case Stadies

The cases that follow have been exiracied from a larger sample where lumi-
aesity or power output data could be obtained, We have excluded some ex-
treme cases (such as the Tunguska explosion of 1908 in Siberia) and all cases
invalving a single observer, leaving six adequately documented and re-
searched incidents with multiple witnesses. In cases no. 2 and 3 the primary
witnesses are known to the author, who has interviewed them personally. In
case 10 4 the author has visited the site. In other cases we rely on the data as-
sembled by qualified investigators, all of whom are known 1o us.”

Case men 1o Avgust 27, 19356, MoCleod, Alberta (Canada) —
Classification: MA-I"

The witnesses in this MA-1 case are Royal Canadian Air Force pilots who
were flying in a formation of four F-86 Sabre jet aircrafi (Figure 1), The planes
were flying ar 36,000 ft (about 11 km), headed due west over the Canadian
Rockies, about an hour before sunset.’ As they were approaching a large thun-
deriicad R. J. Childerhose, the pilot in the second pozition (left side of the for-
mation) saw a “bright light which was sharply defined and disc-shaped” or
“like a shiny silver dollar sitting horizontal,” far below the planes but ahove
the lower layer of cloods. It appeared to be “considerably brighter than the
sunlight.” (Figure 2.3

Sighting duration was variously quoted at 45 seconds (Klass, 1968) to thres
minutes. The pilot reported the observation to the Aight leader, then took a
photograph of it, That photograph, & Kodachrome color slide, was subse-
quently anaiyzed by Dr. Bruce Maccabee who considersd the hypotheses that
‘e object was a cloud, a plasma phenomenon, or ball lighining (kugelblitz).
#e refer the reader 1o his detailed study” while presenting hers only a summa-
¥ of his arguments,

The cloud hypothesis was contradicted by two facts, namely the equal
wightness of the object on both sides as opposed to the darker appearance of
slouds away from the sunlight, and the fact that portions of the object were
srighier tham the brightest clouds.

The plasma or ball lightning hypothesis has bean mentioned by Klass
Klazs, 1968) and by Altschuler { Alischuler, 1968). It is contradicted by the
adiance of the ohject and the duration of the observation. Maccabee derives

"The sathur is pacticulurdy indebied vo Dr. Claude Poder, D, Bruce Maccabee, Dr. Hichread von Led-
iper and Mr. Fean-lacguoes Velasca who seade investigation reporis available for ihis siudy.

The classification scheme (e.g. MA-1)} was presenied in o peevioes paper by Valles.

K. 1. Childerhose: Afiidaril wrines in May 1958, and private communicetion 1o De B. Maccabes

"Maccabee, Bace *Optical Fowsr Owipul of an Unidentified High Alniude Light Seurie,” Frivaic
smmsrealoe
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Fig. 1. Photograph of an unidentificd high aliitude bright light sowrce. Pigtere taken by Royal
Canadiza At Force pilal B. 1. Childerhose on Awgust 27, 1956from an alitude of 36,000
i dapp. 11 kmd, The object wis higher than gpp. 4 km end was chserved for more than 25
we. If seting 3 an fodrople Lambenian eediaror, the power outpud withén the spectrs|
range of 1k film would have been in excess of 0" W, (Crowrtery of Bruce Maccaber)
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Fig. 2. Chikderhose was Aying wesl im the second pesition {lefi stde) of a formuadion of four F-86
Sabre pets of {he Rowal Canodes Aar Faree, §Coertery of Broge Macodie ]
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the radiance E by solving the standard photographic equation, corrected for the
effects of aimospheric attenuation:

L= 4Ef  explib-alfcosB)i Teos*s (1
where
E=H'1. (2)

H is the film exposure level in Wem?® and 115 the shotter time in seconds. L is
he radiance of the object in the direction of the camera in W/sriem®, E is the
irradiance on the focal plane of the camera in Wicm®, and £ is the ratio of the
focal length to the diameter, as set by the operator of the camera. The factor
:xpl{b—a)cos8] corrects for atmospheric attenuation, b being the optical
‘hickness of the atmosphers from the ground to the altitude of the plane, a the
sptical thickness to the altitude of the object and @ the zenith angle of the slant
rath from the plane to the object. T is the iransmission of the optics (aircraft
sindow and lens) and fis the angle between the optic axis of the camera and
e optical path from the lens to the image.

We refer the reader to Maccabee's analysis for an excellent discussion of the
‘ange of values of these parameters. He finds a value between 1.09 and [.34
or the attenuation correction factor, a value of 0.7 for T, shutter tire of 1/125
it f/8 and a value of 0.95 for cos*g. The average density over mueh of the
mage iz estimated at 0,12, leading to a value of H= 10~ Jjem®,

Ingerting these values into (eq. 1) and (eq. 2) gives estimates of radiance of
1.7 to 2.0 Wisrfem® if the object was ot distances of § or 20 kilometers, respec-
ively. Assuming that the object was a Lambertion emitter with constant emit-
ance over its surface, Maccabee finds a range of 2.5 % 10° W (2,500
negawatts) to 3 % 10" W (30,000 megawatts) for the power output within the
pectral range of the film. As he rightly points out, however, “the total power
mitted over all frequencies might be much greater.™

aze wo. 2: Eeprember 1965, Fart-de-France (Marfinigue) —
lastification: MA-1

On July 1, 1965, two French submarines, the Junon and the Daphné, escort-
d by the logistic support vessel Rhine, left the Toulen navy base in the
fediterranean and sailed oward Gibraltar. The ships traveled first to La Horta
1 the Azores, then to Norfolk, Virginia, to conduet a serfes of joint operations
ith the U.5. Navy, which was engaged at the time in the recovery of a Gemini
spsule near Bermuoda; the French submarines escorted the aircraft carrier
fasp, Later the ships went through Hurricane Betsy, whose effects they
voided by diving to three hundred meters. On the way back to France they
:opped for ten days at Pointe-3-Pitre, Guadeloupe, and for one day at Saintes
efore reaching the Bland of Martinique, where they anchored in late Sepiem-
er 1965,

Tt was during their layover in Fort-de-France one evening, by a dark sky and
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clear weather, that a large luminous object arrived slowly and silently from the
west, flaw to the south, made three complete loops in the sky over the French
vessels. and vanished like a rapidly extinguished light bulb (Vallee, 1990).

The person who reported this case 1o ns, Mr. Michel Figuet, was at the time
fiest fimonier (helmaman) of the French fleet of the Mediterranean. He ob-
served the arrival of the obiect from his position on the deck of the submarine
Junon. He had time 1o go up to the conning tower, where he took six pairs of
binoeulars and distribarted them to his companions. There were three hundred
witniesses, including four afficers on the Jonon, three officers on the Daphné, a
dozen French sailore, and personnel of the weather observatory.

All witnesses aboard the Junon saw the object as a large ball of light or a
disk on edge arriving from the west at 9:15 p.m. It was the cobor of & Auores-
cent tube, about the same luminosity s the fall moon. Tt moved slowly, hori-
zontally, at a distance estimated at ten kilometers south of the ships, from west
to east, Tt left a whitish trace similar to the glow of a television screen.

When it was directly south of the ships the object dropped 1oward the earth,
made two complete loops, then hovered in the midst of a faint “halo.” (Figore
3.

Mz, Figuet told the author that he observed the last part of this irajectory
through binoculars; he was able to see two red spots under the disk. Shorily
thereafter, the object vanished in the center of its glow “like a bulb turned off."
The trail and the halo remained visible in the sky for a full minute. At 9:45
p.m. the halo reappeared at the same place, and the object seemed to emerge as

Fig. % The harbor a1 Far-de-France.
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if switched 6n. It rose, made iwo more loops and flew away o the west, where
it disappeared at 5:50 p.m. The next duy Mr. Figuer compared notes with a
cemmunications engineer who had observed the same object from the Navy
fort. Together, they called the wenther obscrvalory at Fon-te-Franee, The
man who angwered the coll had also observed the object. He stated that it was
neither an aircralt, nor a rocket.

In 1988 the awthor was able to interview Michel Figuet in Erussels. He con-
firmed the maneuvers and the appearance of the object and stated that he had
met again with some of the crew members whaose recallections of the facls
were equally precise, A landscape illuminated by the full moon receives 0,318
lux, or 1.8 x 107" W/m’, Since there is agreement among the abservers that the
object had approximately the same brightness as the full moon and was situat-
ed about 10 kilometers away, we can compute its total luminosity as:

P=IxA (k)]
where [ is the intensity in W/m® and 4 is the area over which light is spread.”

Here,
Pa 1.8x% 10 % 4 4

where r= 10,000 m, which gives P=2.3 % 10° W {2.3 megawatts),

Case no. 3: December 30, 1966, Haynesville ( Lowisiana) — Classification: CE-2

The third case is drawn from the official 1.5, files. It took place at 8:15 p.m.
on December 30, 1966, in the vicinity of Haynesville, Louvisiana. The witness-
es are & professor of physics, Dr. G., and his family. Inguiries with the weather |
bureau disclose that the weather was overcast, with fog and a light drizzie,
ceiling about three hundred feet, all parameters that are in agreement with the
witnesses' statements, There was no thunderstorm.,

In early 1967 the author came across this sighting while reviewing the files
of the U.5. Air Force as an associate of Dr. 1. Allen Hynek at Northwestern
University. The report by Dr. (. and his family had not been followed op by
Air Force personnel, so we decided to pursue it on our own. Dr. G. told Dr.
Hynek and myself that he was driving north that night on U.5. Highway 79 be-
tween Haynesville and the Arkansas border when his wife called his attention
to a red-orange glow appearing through and above the trees ahead to their left.
They continued 1o observe it as they drove down the highway. Tt appeared as a
lumingus hemisphere, pulsating regularly, ranging from dull red to bright or-
ange, with a period of ebout two seconds, There was no smoke or Rame that
would have been characteristic of a fire.

“The autkor wishzs s thank Dravid A, Mewion for bringing 1z his slentica same impanian cameetions
and improvements 1o bis isitial caboulations m this cose and s 181 Sollow, | Privise comimunication,
Aupmst £ 1503
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When the car came to a peint about one mile from the source of the light, it
suddenly krightened to a blinding white, washing out the headlights and cast-
ing shnrp shadews. This burst of light not only forced Dr. G. to shield his eyes,
hut it woke up his children, who had been sleeping in the back scal. Alter
about four seconds it relurned to s red-orangs appearance.

Several sightings were described by other persons in the area, One witness
reported that about six days before a similar bright light had been seen near the
same localion,

When the University of Colorado received funding from the U.5. Air Force
for a scientific study of UFOs, the author called Dr. Edward Condon’s atten-
tion to this case. A field investigation was conducted by several scientists from
Boulder but falled to locate the actual site. Dr. Condon concluded in his pub-
lishad report that the case was “of interest,” and it remained as one of the many
unidentified sightings in the University of Celerado files (Condon, 1263).

After the University of Colorado project was disbanded and after the Alr
Force, following its recommendations, closed down its own Blue Book, study
of the case was resumed on a private basls. We came into contact with a guali-
fied investigator, Mr. W.. who had also pursued his own research with Dr. G,
Through them the author leared that Mr. W. and Dr. G. had pinpointed the ac-
tual site where the object had hovered. The area in question is a clearing abous
thirty feet in diameter, located 1o the west of some railroad tracks. The chief
dispatcher stated that no rolling equipment was within fifty miles of the loca-
tion that night. The nearest high-tension power lines are about nine miles away
to the west,

All the tress at the periphery of the elearing exhibited a blackening or bum-
ing of the bark in a direction pointing to the center of the area, as if they had
heen exposed to an intense source of radiated energy. Clearly we would like to
Enow whether the wood was bumed by light energy, direct heat, or chemical
combustion. From an estimate of the energy required to produce the depth of
the burn it may be possible to estimate the power of the source, assuming it
was located in the center of the clearing fifteen feel away. However this work
has not been done.

Fortunately, there are other ways to arrive al a power cstimate, as Dr. G. re-
alized when he saw that the light from the object washed out his own head-
lights about ten feet ahead of the car. This enabled him to equate the intensity
of the inknown ohject, which is given by its power output divided by the
square of the distance, to the intensity of his headlights, which is given by their
power oulpul, known to be 150 watts, divided by ihe sguare of ten feel. This
gives a lower limit for the power output of the UFO.

The Condon repart, which reprinted Dr. G.'s calculations, uses the very sim-
ple formula:

P=1504" {5
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where d = distance between the ear and the object.

This formula is arrived at as follows: Calling I, the intensity of the car head-
lights at a distance of 10 feet ahead of the car, I, the intensity of the anknown
source at distance d, and P the optical power output of the ohjsct we can write:

I = 15000 10 feat)® (6}

and
=P N

Che fact that the headlights were washed out by the unknown source at o ten-
ool distance provides a lower limit for 7. If we assume that we can defeel a
Just noticeable difference™ (JND) belween [, and (f, + 1) we wrile:

L=1001  (from Weber: IND curves) (&)

vhich leads to:
P dt= 100 (1507 107 (9)

r P=1504°.

In his report, Dr. Condon estimated the distance at 2,400 feet, which gave an
nergy of 9 x 10" W (900 megawatts) for the UFO. A more commect estimate is
iven by the subsequent investigation since the clearing is actoally located
B0 feet from the observation point. The energy cutput becomes § = 17 W
100 megawatts). These figures are approximations only: As David Newton
as since pointed out in correspondence with the avthor, the fact that the car
zadlights were not radiating uniformly in all directions but were directed ol
e resad by reflectors, should be taken into account in any refined calculations.

e np, 4; November 5, [976. Grenoble ( France) — Clessification: MA-J

Another remarkable observation made near Grenoble, France, on November
1976, by a senior French scientist is relevant here. As in the previous case,
ere were multiple witnesses and the duration was long enough to allow de-
ils of the object and its trajectory to be seen and recailed. There were two
ker remarkable characteristics: first, if was possible w establish the distance
the ohject with precision; second, the exceptional gualifications of one of
* witnesses provided some physical parameters that have rarely been avail-
Ie in UPO cases,
We are indebted to GEPAN, the French government's official UFD investi-
tion task force (now known as SEPRA), for communicat ing to me the details
the case. which the author had the opportunity to discuss with them
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length prior to visiting the site in 1988." In accordance with their policies, the
names of the witnesses have been changed. The official files, of course, con-
tain full particulars and in-depth interviews with all concerned.®

The first witness in the chronology of this observation is a Miss M., who was
watching television at her home in the town of Rives, near Grenoble. The time
was 8:08 p.m. She saw a bright light outside and called her father. Both went
out on the balcony and observed an intense white source crossing the sky a
high speed from the northwest to the southeast, disappearing behind the moun-
taing in the direction of Montand. The father, when interrogated by the gen-
darmes, stated that the light appeared to be spinning.

While these two witnesses were observing the object in Rives, a French
physicist we will call Dr. Serge was driving seven miles away near Voreppe on
the road that goes from Rives to Grenoble, He had just returned from Pariz ona
plane that landed at Grenoble airport, and he was driving to his home. Looking
up, he saw a luminous disk moving in the sky. He stopped his car and got cut to
observe it carefully. The time was 8: 10 p.m.

The dizk, aceording to Dr. Serge, was brighter than the full moon. It was
slightly flattened (with an aspect ratio of 0.9) and an angular diameter about
twelve arc minutes (the full moon has an angular diameter of about thirty arc
minutes). The object was white in the center and bluish-white at the periphery.
It was surrounded by an intense green halo about teo of three arc minutes
thick.

Al the beginning of the observation, the disk was almost direetly overhead.
It flew at a constant velocity loward the east-sontheast in less than eight sec-
pnds, covering approximately 1.3 degrees of ar¢ per second. At that point the
disk stopped, without changing size, and hovered for three to fen seconds.
Then it started again in a different direction, thirty degrees away from the pre-
wious course, ai much greater speed, covering about eight degrees of arc per
second and passing in front of Le Taillefer Mountain, thirty-six kilometers
away. Dr. Serge lost sight of the disk when it passed behind Le Néron Moun-
tain, nine Kilometers away.

The whole sighting had lasted about twenty to twenty-five seconds and there
was absolutely no sound at any time. The sky was clear, no wind at ground
level, and the temperature was about 40 degrees F. Late in 1988 the author
drove through the area where the sighting had been made. The photographs
and the drawings included in the GEPAN report do not do justice to the
majesty of the site. Mountains rise on both sides of the Isére River. In places
the road runs at the foot of sheer granite walls. This topography provides a fair
estimate of the object’s distance at various points, since it was seen flying be-
hind ene mountain and in front of another.

GEPAN uends far Groupe &' Erode den Phénostd nes Adriens Mon-idenatiliés. while SEPRA =tand~
fow Service d Brde des Phénoménee de Renirde Alsscsphdiique. Boch organizations wore hased m
Touleuse, sl i Conire Matioral d° Fudes Spotiakes, whene Hles ane melataicd.

*The Grenoble shservation is Qopan Case Mo, TH3N5883,
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It is-noteworthy that the investigation by GEPAN disclosed that a similar
iject had been seen three hours carlier ubout eighteen miles east of Rives,
eaving a trail, and that a bright disk was seen two hours later by the civilian
raffic controller in the tower of the military sirport at Aulnat. Shortly after
#05 p.m. that same day & witness located a few miles away near Vienne saw a
lightly flattened sphere, whose light was similar 1o that of a very bright naon
1he, with a fiery red-orange area undemeath. It was about one-sixth of the di-
meter of the full moon and was flving very fast from the west-northwest to the
ast-snntheast.

Given these detailed, competent observations, it is possible to bracket the
nergy and speed of the object with some reasonable nambers. From a careful
:comstruction of the sighting it was estimated that the object was flying at an
ttitude of 1,500 o 2,500 feet, which would give it a diameter between six and
venty feet and a speed approximating one mile per second, or 3,600 miles per
our, during the second phase of its trajectory. Assuming that the disk gave off
s much light as the full moon, as observed by Dr. Serge, its energy in the visi-
le part of the spectrum was a modest 15 kW, This is only a minimum value,
ased on the assumption that the landscape directly undernearh the object was
luminated with an intensity comparable to that of the full meon. If illumina-
on at the much greater distance where Dr. Serge was located was also that of
ie full moon we would be in conditions similar to those of case no, 2, with a
uch higher power ontput value,

In the detailed interviews eonducted by investigators of the French Mational
enter for Space Studies (CNES), Dr. Serge expanded on his description of the
sject, noting that the hale reminded him of the color produced by the com-
sstion of copper salts. It s also noteworthy that Dr. Serge, who serves as di-
ctor of a nuclear physics laboratory, did not report the sighting to anyene and
d not mention it to his eolleagues. It was only when the ohservation by Miss
. and her father was mentioned in newspapers that he volunteered his own
;perience. It shonld be noted further that, in addition to the reports from the
ndarmes, the letters from the witnesses, and the investigations by GEPAN
iealists, several of the observers were interviewed in person by a judge, a
rmer president of the regional Court of Appeals.

e re 5o Jume 9 T9TE Gujan-Mestras § Framce) — Classification: MA-2

This incident took place near Arcachon in France on June 19, 1978, and was
v investigated in depth by GEPAN,® While the Grenoble caze was remark-
le for the convergence and high quality of the observations, the present case
roduces ancther exceptional parameter: the UFO triggered the photocells
st control the lights for the whole cown, From the distance and the threshaold

"The Gujan-Mesiras isvestigation was cosdeted on behalf of Gepan by Messs. Barer. Moproy, and
uilkayrat
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level of the cell it is possible 1o derive an estimate of the power output of the
ebject,

The town where the sighting tock place is Gujan-Mestras. There were inde-
pendent witnesses near Céon and La Réole. A local newspaper described how
two frightened young men, an eighteen year-old cook named Franck Pavia and
a seventeen-year-old butcher's apprentice named Jean-Marc Guitard, knocked
am the doar of a baker, Mr. Varisse, who was preparing the next day’s bread, a1
about 1:30 a.m.

The teenagers had stopped en the side of the road to repair the turn signal of
their car when all the lights of the town were suddenly switched off. At the
same time, & powerful rumble like an earthquake made them jump. Then they
saw the object, It was, by their descriptions, oval, red, surrounded with white
“Mames,” and it few toward them atan altitude they estimated as | 100D feet.

At this point Jean-Mare became unable to breathe and fainted. The ohject
then changed direction and flew away. While telling their story to the baker
fwho reportedly laughed at them), both witnesses were reportedly terrified,
had trouble speaking, and Jean-Mare had red, teary eyes.

At approximately the same time of night a thirty-five-year-old restaurant
manager named Mr. Bachére, who was driving toward Bordeanx, saw “a large
orange ball, very bright” that hovered over La Réole at about 1,000 feet before
disappearing. It reappearcd at the same spot one minute later. Mr. Bachére's
wife confirmed his ehservation,

Giiven these reports, which were transmitted by law enforcement efficials to
GEPAN in Toulouse, the task force decided to investigate immediately: three
of their sclentists were at the site the next dey. They interviewed the witnesses
at length, ook them to the location, and had them point a theodolite 10 the
places where the object had appeared and disappeared in an effort to establish
triangulation. Finally, the witnesses were given a set of standard color samples
from which they made a selection comesponding to the phenomenaon they had
SEen.

This investigation brought to light the testimony of additional witnesses who
had previously remained silent. For instance, Mr. B., a student whe lived in
Ciujan, confirmed that he was outside when the town lights died at a time that
he estimated as half an hour past midnight; concurrently, he had heard a strong.
low rumble that scared him. Mr. B. saw orange flashes above the pine trees,
below the cloud c2iling.

The measurements made in the feld established that all withesses had ob-
served the same ohject. within the expected errors of human recall. There was
rough agresment on time, duration, distance, trajectory, sound, and luminosity
parameiers. Understandably there were also discrepancies regarding the ali-
tude and apparent diameter of the object, One of the witneszes who pave the
FOTE ConsisIERt measuTess was used as the primary source for these estimates.

The manager of the town utility depurtment was also interviewed. He
showed the investigators the location of the photoelectric cells that control the
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streed lights.“When these cells are exposed to a light that exceeds their thresh-
old (10 mWim?), they assume that daylight has arrived and they tum off the
system.The results of the analvsis bracket the distance betwesn the cell and
the UFQ: between 135 meters and 480 meters, or roughly between 400 and
1,500 feet. Although the diameter of the disc was estimated (5 meters) this is ie-
relevant to the calculation of the power ootput, which can be determined from
the luminous flux at the photocell via equation (3). Assuming a distance of 135
m one obtaing

Pz=0.00 x 4x{135)° (10}

hence P 23.3 kW whereas for 480m, P 2 29 kW, assuming Esntropic radiation
from the object,

Curiously the GEPAN Report states that it assumeas a continuous spectram
iblack body radiation) and cites a range for the minimum power outpur be-
tween 160 kW and 5 MW. It i3 not a safe assumption that UFO emission is
anything like a black body: The report states: “The fact that it was glowlng red
lets us put a — rather unhelpful — value of the wavelength of maximum emis-
sion at of above 700 nm.”

Case no, 6; August 24, 1990 Greifwahl { Germany) — Classificarion: MA-]

Mumerous eyewitness reports, supported by videotapes and photographs.
make this “one of the best-documented sightings in Europe,” according to von
Ludwiger, to whose analysis the reader is referred for full details of the case
(Von Ludwiger, 1995). Independent witnesses observed formations of lumi-
neus spheres hovering in the sky Northeast of Greifswald, Hundreds of tourists
and local residents saw, photographed and filmed the phenomena. character-
ized by rapid accelerations and abrupt changes of direction, inconsistent with
known phenomena or manufactured objects. One private investigation groop
received six videotapes and eleven photographs from different individuals and
nterviewed in person more than a dozen witnesses,

The investigation concluded that the phenomena consisted of two groups of
uminous spheres that hovered nearly motionless for aboot 30 minoes be-
ween 8230 p.m, and 9:00 p.m. over the Pomeranian sea. The brighter and clos-
1 group formed a circle of six luminous spheres. The second group formed the
hapeofa¥.”

The German weather service reporied that approximately S8 of the sky was
overed with high, fleecy clouds in partly shaded masses and gray, cheet-like
louds a1 2,500 meters. There was a light ENE wind and the temperature was
bout 60 degrees F, or 16 degrees C.

Given the number of precise observations, supported by photographs, it was
wssible to triangulate the position of the objects with some accuracy. From a

istance of 14 km the ¥ formation appeared to be us bright as the full moon,
ccording to one of the photographers, Mr. Ladwig. If the speciral distribution
v equal to that of the moon, then the square distance law for the power output
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of the moen with 0,138 lux yiclds an estimated optical power output of:
P=18%10"%4%x 14,000°=4.4 x 10° W by following the same reasoning as
in the Fort-de-France situation (case no. 2).

Discussion

The Figures derived from the six cases we have reviewed are summarized in
Table 1. They range from low values (equivalent to the power of a small
motor) to the energy range of a nuclear reactor. The estimates do not cluster
around a particular value, and form no pattern, There may be geveral reasons
for this. We may be in the position of a person trying to estimate the power af a
truck by the intensity of its headlights: the actual energy figure may be orders
of magnitude beyond our calculations. Alternately, light emission may be only
a side effect of a hypothetical propulsion mechanism, as carbon monoxide isa
side effiect in the exhaust of an automobile engine.

The impact of the observations on human witnesses can be dramatic, sug-
gesting that other physiological and psychological parameters are present. The
main witness in case no. 3 (Dr. G.) was a physics professer who reported
fear when confronted with the phenomenen. It forced him to shield his eyes
and frightened his children, who woke up crying, One witness in case no. S.n
seventesn-yesr old male, developed breathing difficulties and fainted, Later
hit eyes appeared red and teary.

In discusting these figures one must keep in mind that the fiterature contains
equally reliable cases when the objects were dark or had a dull surface with no
light emission whatsoever, although they performed the same evolutions as the
ohjects studied here,

Comnclishisn

Many investigators have been discouraged by the difficulty of deriving reli-
able parameters from chance observations made under uncalibrated field con-
ditions by surprised witnesses, The present study does show, however, that a
small percentage of reported UFO cases meet sufficient criteria of reliability o
yield quantitative data regarding distance and brightness. From these data we
have shown that it was possible 1o arvive at a rough estimate of power oulpul.

In the present state of our ignorance about the physical nature of the report-
ed ohjects, and given the lack of attention given the subject by scientific and
technieal personnel who might be in a position to improve the quality of the
data, we can only speculate on the mechanisms that give rise to These emis-
sions. A complete examination of the data reveals cases when wilnesses were
tempaorarily blinded by the light from such objects. and other cases when phys-
iolagical sequelse were reported such as bums or skin injurics {Vallee. 19900,
Whether the reponed phenomena turn out 1o be natural or artificial in nature.
their widely reponed impact on human walnesdes should encourage i le
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TABLE1
Range af Prwer Cuipan

=

Segll Enging  Small Car  LargeCar Adrplane,  Aldeliner  Industrial Muclear
{Lrom Mower) or Truck Hedlcopeer Planl  Paswsr Statkon
1 HXEXEK KX

RS040 HO00) MW
] KEX
23iMw
3 AR MM
SO0 SalH MW
4 KX
15 kW
5 KEXEXX
2020 W
ft KKK
4.4 MW

pursue this research and extend the coverage of existing data acquisition pro-

ETAmS,
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