Anomalous Echoes Captured by aB-52 Airborne Radarscope

Camera: A Preliminary Report
(Part 3)

Martin Shough

6. Inter preting the unidentified echoes (cont.)
k) anomalous propagdion

Here 'anomalous propagation’ or AP is broadly defined to include various atmospheric
refradion and refledion effeds that could giverise to phantom targets. Several passages
in the Blue Book fil e materials refer to a "moderate temperature inversion” or a " pretty
goodinversion'. The AFR 80-17 telex report has the entry:

A MODERATE TEMPERATURE INVERSION FROM APPROXIMATELY 2,000 FEET
ABOVE THE SURFACE TO APPROXIMATELY 5,000 FEET, THAN (sic) A FAIRLY
STANDARD ADIABATIC LAPSE RATE THROUGH THE UPPER LEVELS

Blue Book typicdly appeded to any evidence of temperature inversion to write off cases
as probable AP, often withou much regard to either phenomenalogy or quantities. And
early in the investigation Col. Quintanill aremarked, covering a mugde of bases at the
sametime: "I’'m pretty sure it was either caused by an internal radar malfunction . . . @
because of the inversion he might have dso picked upan anomalous blip." But unusualy,
in this case the officia evaluation dd na in the end dacegrea emphasis onradar AP or
eledronic phantoms and Blue Book came down in favour of aball li ghtning-type plasma.

Neverthelessthe condtions need to be investigated, and it shoud be said first of al that
the aowve reliance ontemperature lapse rates aloneisnat at all meaningful since humidity
isamuch more important contributor to radar refradivity.

Seoondy the upper-air weaher data (though na the surfacedata) given in the Blue Book
file were "obtained from Glasgow", an airfield in Montana some 250 miles west of the
locaion d the incident, and so athough possbly indicaive ae not guaranteed to be
relevant.

Thirdly the time of Glasgow balloonrelease is nat stated.

Fourthly the original Glasgow rawinsonde data ae not presented; instead thase given in
the file occur only in aMemo for the Record, atyped record (with na-whall y-
unambiguous handwritten addenda) of atelephore cmnwversationin which Col. Werlich
passed onto Lt. Marano, FTD, information "obtained" from Glasgow in an urspedfied
manner by Sgt. Dickson d the Minat AFB wedaher office



Andfifthly, Quintanill a gives no thought to the physics or the ray geometry of these
"anomalous blips' that might occur due to inversion condti ons when the radar is flying
some thousands of fed abovethe suppacsed inversion. Commonly energy from aradar on
the groundwhich namally only "looks" at the sky may be bent or scatered badk down to
detea edhoes from refledors el sewhere on the ground.In this case we have aradar in the
sky deliberately inverted to radiate most of its energy eathward in such away asto be
full of groundreturn in namal operation, so the usual assumptions may be mislealing.

Rada refractivity profiles
To begin with, corred radar refradive index values were cdculated from the Glasgow

AFB temperature and dewpoint datain the file and the resulting N-gradient is graphed in
Fig. 13below.

[=]
- a00
10,000 -
o Or ket
altitucle
(ft. above 7o
terrain) pressure
[mbar)
00 2N Pkt & - 800
24N F kit < Minot AFE
surface RI
© - 900
surface +—/—m——m—m™™—————————7——&—— 970
100 200 300 350

M-units l{n-l]lxlEIE‘

Fig.13 N-profile for Glasgow AFB, Montana, Oct 24 1968

Constructed from Blue Book temperature and dewpoint data for five levels (time unknown),
altitudes converted to equivalent pressures (36 mbar/kft) and N-values determined by nhomogram.
The dotted part of the profile connects the Minot AFB surface data for 0855 GMT.

The limiting slopes of "normal” refractivity (mean -12N/kft) are indicated at left.

The radiosonde sampling levels are too sparse to give avery meaningful picture, but the
main feaures of the diagram are:

the average gradient for the first 20001t isjust marginally superrefradive, but not
significantly at -27.5N-units per kft (the range O N/kft to -24 N/kft is considered
the extent of "standard" refradivity);

the andtionsfor trapping (abou -48 N-units per thousand fed or greder) are
nowhere indicated;

above 2000ft (height abowve terrain, so abou 3680ft MSL) the refradivity



gradient remains quite dose to the mean for a standard atmosphere.

[Note that the eguivalent presaures caculated here assume a"standard atmosphere” of 36
mbar/kft (Wylie, 1952 chasen to be dose to the empiricd |apse rate foundfor the Bismark ND
soundngs (seeTables 5/6 below).]
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Table 4. Radar refradive index datafor Glasgow/Minot
Calculated from Air Force temperature and dewpoint readings for Glasgow AFB, Montana (aloft,
time unknown) and Minot AFB, ND (surface, 0855 GMT). Pressures are estimated and indicative
only.

So thereis no sign in the Glasgow radiosonde data of the devated anomalous propagation
condtionsinferred by Blue Book from the temperature figures. Very marginal
superrefadivity isindicaed through the first 2000ft above the surfacein Fig. 13 bu this
depends on the validity of importing Glasgow balloon dita and Minat surfacedatainto
the same diagram. Stratificaion d stable night-time ar can extend ower very large
horizontal distances, bu this assumptionis obviously douliful.

Given the limitations of the data and the relative remotenessof Glasgow from Mincot
some @mherent data from a neaer wedher station were mnsidered desirable.

Enquriesto the US National Climate Data Centre, Ashevill e, NC., establi shed that the
neaest extant balloonrelease data for Oct 24 1968were from Bismark, ND.,
approximately 120miles SSE of Minot AFB. Copies of the Bismark data for 0000 hrs
and 1200 Ins on the 24th were obtained and used to popuate Table 5 and Table 6 below
(the complete NCDC dataset is reproduced in Note 10).
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Table 5. Radar refradive index data, Bismark ND, 00000ct 24 1968

Temperature, pressure, RH and heights from DS-6201, US Rawinsonde Observations, courtesy
of National Climatic Data Centre, Asheville, NC.

The Bismark datasets have temperatures recorded upto heights of 11 and 50mbar, bu no
relative humiditi es are shown above 350and 308mbar so these upper levels are
unfortunately of no wse. In any case the N-profil es graphed in Fig.14below are terminated
at 500 mbar as this was the limit of the refradive index nomogram used. (Informally, it is
fair to say that the few levels not graphed indicate mntinuing trends, with ore small
inversion - only afradion o adegree just off thetop d the 0000 hs diagram at about
450 mbar - and no neeable discontinuities in the dew point.)
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Table 6. Radar refradive index data, Bismark ND, 12000ct 24 1968

Temperature, pressure, RH and heights from DS-6201, US Rawinsonde Observations, courtesy
of National Climatic Data Centre, Asheville, NC.

The results of these Bismark observations bradket the sighting period o interest. Overal,
of 32 pairs of layers compared, orly in four cases are N-gradients outside the range for a
"standard" atmosphere indicated. These occur in the first few hunded fed abowve the
surfacein bah dagrams, and at abou 4,000and 10,000t in the second.

The ealier 0000GMT diagram shows an interesting narrow subrefadive surfacelayer;
whil st the most relevant 12200GMT diagram (~2 hrs 54 mins after the time phaographed
onthe radarscope dock) shows avery marginally superrefradive surfacelayer of similar
depth, in fad not very dissmilar to the surfacevalue shown in the ompound
Minot/Glasgow profilein Table 4, though over a narrower sample range in this case.
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Fig.14. N-profiles for Bismark, ND, Oct 24 1968

heights converted from geopotential meters

The devated 1200GMT discontinuities are both subrefradive (i.e., tending to bend
raypaths upwards away from the surfaceof the eath) and reither is more than afew N-
units outside the "normal” range. None of these feaures appeas likely to cause an
increased likelihood d anomalous groundedioes on an airborne radar (in general, rather
the oppasite if anything), and there is no evidence of any RI discontinuities svere enough
to even be detedable by dired badkscater, let alone & avery strong discrete edo.

Of courseit isimposgble to rule out the presence of undeteded sharp layers of extreme
N-gradient falli ng between the sample points. Such extreme layers, occurring below the
flight level, could concavably produce very unusua edhoes by dired badkscdter nea
normal incidence Gradientsin the order of tens of N-units/cm have been hypothesised in
extreme condtions (for perspedive, in terms of equivalent temperature - ~1 deg C per N-
unit - thiswould be 100,000times as geep as the stegpest gradients resporsible for
normal opticd mirage). Admittedly it strains credibility to suppase that such a badkscater
edo, a an angle very far from the pek gain o the antenna (in the order of several 100s of
dB below the gain anywhere in the main beam), could yield a strong blip onthe PR of an
airborne surveill anceradar of modest power (seeNote 6). But it is also true that the
extreme limits of the power refledivity coefficients of such layersin nature may be
unknown, so the hypathesis shoud be investigated.

Aswill now be shown, even granting extraordinary power refledion efficiency it isvery
hard to seesuch a mechanism as a primary cause of a strong discrete eto d the kind



seen. The main reasons for this conclusion are mnneded with the strength and
discretenessof the Phase B edho (requiring ahot-spat of dired badkscdter to the antenna
at normal incidence) combined inconsistently with persistence of the eto df-centre & a
constant beaing (indicaing forward scater away from the antenna & an dff-normal
incidence).

Backscatter from an hypaothetical elevated layer of extreme N-gradient

As mentioned, the detedion d locd groundecdhoes by AP in the usual way isnot an issue
in this case. If the short-range unidentified targets within the dtitude hole ae locd first-
trip edhoes (they do nd have to be, bu we cme bad to that presently), and aslong as
their displayed slant ranges are lessthan the arcraft altitude, then they must be etoes
from airborne refledors. For the B-52 dltitude values foundin the present analysis the
minimum geometrically possble altitude of a such an airborne refledor at frame #773is
approximately 10,000- 6375= ~ 3625ft, and at frame 782is approximately 8700- 5285
= ~ 3415ft abowe the terrain. (Poher©s analyses of the scope phaographs and B-52 flight
tradk suggests a different B-52 pasition, bu the way other variables are dfeded by this
hypothesis means that it results in approximately similar values for the B-52 altitude, so
this convergenceis reasauring.) Furthermore these ae not pradicd minimabecaise they
asume arefledor to be verticdly below the arcraft, whereas the radar is emitting very
littl e radiationin this diredion becaise the antennaboresight is elevated in Station Keep
mode.

Thetedchnicd literature (Sedion 4 andthe evidence of the phaographs both suggest a
rather sharp cut-off in antennagain at adepresson angle of abou 45-50 cegrees,
consistent with the B-52 flight data (Sedion 5. If the target is within this main beam
pattern then it must be significantly higher than ~3500ft abowve the terrain. But of course
gain will never be quite zero at any angle for any radiator, and we shoud perhaps
consider that this apparent cut-off isnat sharp at al ranges.

Because of pradicd limits of antenna design and mourting, the airve of gain might have
minor lobes at undesirable angles far from the boresight that are insignificant in namal
use but might pick upan echo from an unuwsual refledor at close range dmost diredly
below the arcraft. If so the ehowill paint onthe PH at the &imuth of the main beam at
the time. Neverthelesseven in asignificant minor lobe the gain will typicdly be several
orders of magnitude wegker than the main beam, and so a strong edho presentation -
described by expert withesses as comparable to o stronger than the etho from avery
large jet in the main beam - implies that any refledor nea -90 degrees elevationwould
have to be super-efficient in comparisonto alarge jet by at least the same several orders
of magnitude.

What could thislocd refledor be, if nat alarge arborne objed? In general one would
exped the most efficient dired badkscater from a generally homogeneous plane reflecor
likeflat terrain to occur with radiationincident at 90 degrees, meaning that given a power
density that was (hypaotheticdly) constant per unit solid angle the arve of refleded
intensity would pe&k at the nadir verticdly beneah the arcraft and dminish towards
grazing incidence d longer groundranges (Fig.15). If the plane of rotation d the antenna



ishorizontal above aplane refleding surface then in thisided case the eco would have
a"hat spat” perfedly centred onthe PA and dminishing in intensity with radial distance

In the red case the atennagain fal s rapidly towards the nadir (asfar as groundedois
concerned, approaching zero for pradicd purposes at around-50 degrees) and we know
that the refledor must be >3500ft above the terrain duing the phao sequence The
approximate anstancy of this altitude figure has been aluded to, and could be taken to
suggest that the dosure of slant range onthe PR islargely or even entirely due to the rate
of descent of the B-52 in relationto arefledor which isroughly stationary in altitude &
abou 3500ft or abowe. Isit possble that the reducing slant range to the UFO edho may
be tradking the reducing verticd distanceto a sharp layer of extreme N-gradient? Thereis
no radiosonde esidenceof such narrow layers, but they could fall between the sparse data
points and such alayer could concevably constitute aradio "mirror" causing dired
badkscatter to the radar recever in the form of ahot spot of efficient refledivity.

However anather fedure of the red caseisthat the successve edoes are not coincident
with the scope cantre. They are not even scatered isotropicdly abou the scope centre &
might be expeded in the cae of some randam wander abou the mean. In fad they are dl
tightly confined to a narrow azimuth, which is difficult to explain.
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Fig.15 Geometry of hypotheticd dired badkscater echo dweto gain nea

normal incidence
Although gain near the nadir may be many orders of magnitude smaller than at the peak of the
main lobe, direct backscatter efficiency increases rapidly towards normal incidence. In level flight
with all other factors equal, the possible echo region would tend to be annular and concentric with
the PPI centre.

The problem is trying to understand how to combine an extreme dficiency, whichis
more difficult to suppat the further the refledion geometry moves away from normal
incidence, and which therefore strongly predicts echoes positioned isotropicaly in
relation to the PR centre, with the very pronourced anisotropy that we adually see A
concentric hot-spat is possblein principle; but the last thing one ought to exped isa
compad edo, eccaitric and restricted to ore narrow azimuth onscan after scan within a



margin of adegreeor so, over aminimum of abou half aminute and probably for aslong
as 6 minutes. Ex hypothesi thisis hard to explain ather than as a systemmatic deviation d
the reflecion geometry away from normal incidence How can this occur?

One way in which this might happen isif the arcraft is flying with a slight angle of roll
which could favour a ansistently anisotropic badkscater, as srown exaggerated for
clarity in Fig.16 But this appeasto beruled ou because a) the arcraft is proven to beon
astraight heading and the wings will be level, and more importantly because b) the
antennatilt i sautomaticaly servo-stabili sed by pitch androll signals from the navigation
computer and aircraft attitude (to +/- 15 degrees) isirrelevant.

Could the cmmputer compensation have been in error, sending inacairate signals to the
antennatilt servos and causing an off-kilter rotation which favoured namal-incidence
low gain edho returns from beneah the arcraft only when the boresight azimuth was on
the left of the arcraft? Almost certainly nat, because any deviation from horizontal in the
antenna©s plane of rotation would cause a1 asymmetry in slant range to the groundat the
edge of the dtitude hole propational to the asine of this angle. For example, given a
representative flight altitude of 10,000ft, atilt of only 5 degrees would cause the dtitude
hole radius to expand approximately 770ft on ore side of the PR and contrad by the
same anourt onthe oppasite side. This corresponds to fully 25% of the range ring
interval, so even asmall fradion d this5 degreetilt shoud be measurable. Thereisno
detedable ssymmetry in the dtitude hale - relative to the small overall eccantricity of the
display caused by off-axis phaography. (See &so Sedion 6.1for arelated isaue.)
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Fig.16. Eccentric display of dired badkscater echo die to fail ure of antenna
servo-stabili sation

(Hypothetical pattern and exaggerated roll angle for illustration only)

So could there be an inhamogeneity in the layer, adomain o buble of exceptionally
high power refledivity causing a persistent echo? The answer isagain "no", becaise such
aneaby feaure of this hypotheticd layer could na possbly maintain constant beaing



from aB-52travelling at 250 mphfor at least 24 seconds (phao) and robably abou 6
minutes.

The only options that appea to be left are to assume ather a) alinea RI discontinuity
paral eli ng the flight tradk of the B-52 at a slant range of abou amile, or b) an inclined
layer tipped upto the ENE and davn to the WSW, i.e. rotated arounda horizontal axis
parale with the B-52 flight trad (Fig.17), which might behave & a canted plane
refledor so that a"hotspat" of extremely efficient refledivity occurring at normal
incidence muld appea constantly off set to abeaing of 9 a©clock within amargin of
abou 1 degreeover arecorded dstanceof abou 2.5miles and awell-reported dstance
some ten times as long.

Option a) is meteorologicdly bizarre; and as for option b), given that alayer with the
necessry extreme dficiency of badkscater in ahypatheticd minor radar lobeis alrealy a
read of speaulation, the added coincidence of a systematic reference of the layer
inclination to the B-52 flight tradk, plus the unlikely compadnessof the etio
presentation, render the theory hardly credible in this writer©s opinion.

naximum efficiency of
direct backscatter
from a plane reflector
oocurring at normal
incidence, leading to
a hot-spot vertically
belaow.

-

canted plane reflector
producing hot-zpot at
normal incidence offset
proportional to £,

Fig.17 Off set badkscater hot-spot due to a canted layer.

(Purely illustrative and not intended to represent real radar coverage or realistic angles.)



Multi ple-trip edhoes from a remote reflecor

If the edoisnat afirst-trip edho from atarget inside the dtitude hole (and assuming it is
not a phantom due to malfunction a RFI) then it would have to be atarget returning
ecdhoes from beyondthe unambiguous range of the set, which would be 67.5milesfor the
pulse repetition frequency of 1617 ps used in Station Keegp mode. A refledor at ranger
would appea onthe scope & asemndtrip echo at adisplayed range of r - 67.5miles (i.e
if r =70 milesthen dsplayed range =2.5miles) and could passbly acourt for the target
falling bad from abou 40to 39 dbgrees (+/- 1.0 cegree onthe scope phaos. Flight at ~
250mphfor 24 secs. gives atravel of abou 1.66miles, which would subtend an angle of
~1.4 cegreefrom aremote refledor at ~70 miles. Given margins of error thisis not too
bad and might explain the goparent stationing of the edo.

One other fador that might be suggestive of aremote fixed refledor is the behaviour of
the etoes when first deteded nea the VOR approadh beaon. Very roughly spe&ing, an
edho was deteded ontheright of the arcraft onthe outboundleg, which appeaed
somehow to move relative to the arcraft in such away that after a 180turn it regppeaed
onthe left of the arcraft. Whil st this behaviour has quite a @mplex relationto the
changing heading of the arcraft if considered as amoving objed in thelocd sky, it hasa
natural relationto it considered as a multi ple-trip echo d a static remote refledor.
Basicdly (in the dsence of detail ed tradk data here) we muld describe the relative
motion by saying that the eto stayed in the NE.

The radar crosssedion d the distant target implied by the multi ple-trip theory is
considerable. If the displayed echo was comparable in width of presentationto alarge jet
at 1.5miles (the overall echo was described as larger than a KC-135 a aB-52) then the
remote refledor resporsible shoud be treaed effedively as apoint target and the
returned powver varies as the inverse fourth power, leading to atruly enormousratio of
efficienciesin the order 10M6. Thisimplies an equivaent echoing areapossbly aslarge &
10"9 square metres. One posshility might be edoes recaved from an isolated petch of
high terrain.

Turtle Mountain, an udand arearising to 76 7meters (2515ft), onthe Manitoba border, is
at abou the corred ~70 mile range, well i nside the radar horizon (from an altit ude of
20,00® MSL aradar bean interseds zero fed MSL at abou 200 miles distance even in
normal refradivity), andis nea enough the aimuth indicated to be worth looking a. An
echoaround 7 egrees wide (frame 773 would correspondto a 2nd-trip echo from an
area &most 9 miles aaossat the range of Turtle Mountain, and could concelvably be a
refledion from the escapment onthe SW faang edge of the massf, which is the highest
side. (Note that thiswould be espedally possbleif a Short Time Constant anti-clutter
circuit is avail able to the operator [seeNote 5]. However athough STC was fitted to some
bomb-nav radars of this vintage, thereisno dred evidencethat an STC switch was fitted
inthiscase. It isalso true that the rather large untroken areas of generaly feaureless
groundedo onall the phaos do nd suggest the use of such afilter.)

On this theory the douling and/or elongating of the radar echo might be explained if a



portion d the radar energy could be defleded by an elevated layer above the flight level,
possbly atropopausal layer above the usable radiosonde readings, returning a delayed
edho from the mourtain to the recever via this dightly longer ray path. The ghost would
appea onthe same scope aimuth at adlightly greaer range and would probably be
intermittent as the dficiency of the raypath fluctuated. SeeFig.18below.
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Fig.18. Schematic diagram of possble dual ray paths, of unequal length,
givingrise to primary echo and simultaneous ghast edho o a distant

mourtain
Model a) is unlikely in view of the radar refractivity profile, but model b) is not ruled out.

It remains unproven that radiosonde readings taken 250miles W and 120miles SSE of
the sighting location are relevant to condti ons tens of miles northeast of the sighting
locaion, d course, andthereisno dred evidence d all of the required AP conditions.
However with some reservations one could say that some variant of thistheory is
gualitatively consistent with the phato evidence

On the other hand, ower aperiod d some 6 minutes, as reported in the RAPCON
transcript and el sewhere, this echo would have moved over an azimuth of 20 degrees or
more. Whether this could still be consistent with an echo that kept station "off the left
wing" as described is debateable.

Also the nearer edge of the primary blip is ®en to approach the radar over the phao
sequence The expeded change in dsplayed range and the duration d the edo would
depend sensitively onthe exad relative a&imuth, and on pasble fluctuationsin the radar
path length(s) due to changing propagation condtions; but even so the edo starts from
abou 2 degrees aft of 9 d©clock, so ore would exped the displayed range to tend to
increase dlightly from frame 773, na to deaease & own, and certainly not at arate
equal to the B-520s descent rate over the locd terrain.



It isaso dfficult to make thistheory work in the faceof evidencethat the B-52 was dill
NW of Minot AFB prior to exeauting the planned low approadch when the phaos were
taken, because only from positions SE of Minot AFB would Turtle Mourtain begin to
approacdh the displayed 40 degree aimuth. SeeFig.19below. If the phaos were taken at
the very end d the radar event at the positionindicaed in the official fil e the discrepancy
isabou 30 degress; at any ealier point on the flight tradk the match gets progressvely
worse.
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Fig.19. Relative beaings of Phase B edho and Turtle Mourtains upland

region
(illustration only approximately to scale)

Could the B-52 psbly have been SE of Minot AFB at the time? It is true that thereis an
unexplained apparent discrepancy between the times recorded in the RAPCON transcript
and those phaographed from the radarscope dock (seeNote 3) and it would be possble to
apped to thistiming ambiguity in order to placethe B-52 SE of Minat at 0406.But to
suppat the theory that the arcraft was arealy climbing out from its low approach owver
the Minat runway at thistime we have to explain na only witnessevidence (suppated by
the contemporanous RAPCON tape transcript) that the unidentified target disappeaed
finally whil st the arcraft was dill on approach some milesto the NW of the unway, and
internal phao evidencewhich indicaes an aircraft atitude mnsistent with Col.Werlich©s
1968rewnstruction dadng the arcraft at least 16 miles NW of the runway at thistime
(or even more in Claude Poher©s reanstruction which ties the groundfeaure in 783to the
shore of Lake Darling), bu also the rather conclusive evidence (seeSedion 5ii) that the
B-52is descending towards the runway during the phao sequence

I) ghost edhoes

Strong ghaost echoes produced by multiple refledions ordinarily require first-trip returns
from a primary refledor and a secondary refledor quite nea the radar, such as another



aircraft and an efficient corner-reflecor on the ground.The displayed range to a ghost
echo onthe PR will be half the total additive out-and-badk path length of the signal via
al refledors. The ghost canna possbly appea closer than the slant range to the
seandary refledor, and generaly the refledion geometry means that it will be much
greder. Such ghosts typicdly do nd last long asthe aiticd geometry is unlikely to be
sustainable due to relative motions of the radar and refledors (Bladkmer et al., 1969.

In this case the only evidence of an accompanying "aircraft” isthe evidencefor aUFO
that we aetrying to explain away, and the range from the B-52 to the groundat all
relevant stages of theflight isfar too grea for echoes at ranges of amile or so to be
caused by secondary groundrefledors.

An exotic kind d ghost refledion geometry might concavably arise if we can
hypothesise an extremely sharp elevated scatering layer below the flight level, with an
extraordinary power refledion coefficient nea normal incidence aswetried in Sedion
6.k. In this case apart of the B-520s own airframe might ad as primary reflecor, and the
layer as oondary, with aghost being displayed at essentialy the same range & the path
length to the layer. The ghost range @uld therefore be & snall asthe ranges
phaographed, andit isalso possble that in thisway we muld explain avery discrete and
anisotropic edo which we foundimpaossble to do by invoking a scatering layer alone,
sincethe ghost will appea at the beaing of the primary refledor - in this case apart of
the B-52, say asedion d the wing or an engine pod.
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Fig.20. Roll of the arcraft in aturn, bringingwing davn into higher-gain
region d servo-stabili sed antenna pattern.

Fig.20suggests how this might occur due to the fad that the plane of rotation d the
antennais servo-stabili sed by pitch and roll signals from the flight computer. In ather
words during manoeuvres the radar stays gill, like the e/e of ahawk, whil st the rest of
the plane oscill ates aroundit (within tilt limit s of +/- 15 degrees).

Interestingly if we look at the paositions of first detedion d the radar UFO shownin
Fig.11in Sedion 5iii we seethat it appeaed df theright wing abou the time when the
B-52would have been beginning to bank into aright hand turn (right wing dropping), and
remained onthe inside of the turn urtil abou the point where the B-52 would have been
banking into aleft turn to compensate its overshoa and come badck onto the gpproach
heading over the WT beaon fix. At this point, with the left wing dropping, the edo



regppeaed onthe left of the arcraft. As one wing drops it movesinto a higher-gain
region d the radiation pettern, passbly scatering increased energy down rea the nadir,
simultaneously as the oppasite wing is rising out of the radiation pettern.

Thisisan intriguing hypothesis but, even given the possble existence of alayer with such
extraordinary badkscatter efficiency, it failsin several ways.

First, witnessreports and contemporary documents describe arapid closure of the eto
off the left wing nea the WT beamn, a speead in the order of at least hundeds of mph
(Werlich©s map owerlay) or thousands of mph (written statements) which can©t be
explained by any change in the refledion geometry between aircraft and layer in a matter
of seonds

Sewnd, the persistent anisotropy of the eto geometry over the rest of the goproach path
isunexplained by an elevated layer, as aready explained in Sedion 6k. (In fad there we
saw that this could orly be explained - if at al - by afailure of the antenna servo-

stabili sation leading to a canted plane of rotation; yet there is clea phaogrammetric
evidencethat the plane of antennarotation was horizontal during the radar film sequence,
asit shoud beif functioning corredly.) The plane is during thistime flying straight and
level with nocrosswind and thus zero o negligibleroll.

Third, the geometry of aghost refledion dweto alayer below a descending aircraft does
not al ow displayed range to stay constant when the arcraft isflying at over 18,000ft
abowe theterrain andwhen it islessthan half this height nea the end d its approach.

Finally, and conclusively, the small est beaing angle from the radar in the B-52 nese to
any part of the arframe in the radar pattern (an engine pod) isfully 40 degrees aft (see
Fig.21). Since aghost echois aways displayed at the aimith of the primary refledor it is
nat possble for the UFO edho, always many degrees aheal of this angle, to be aghost
produced by refledion from the B-52 airframe.

Fig.21. Plan of B-52 showing small est beaing angle to any part of the
airframe from the nose-mounted radar.



