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ABSTRACPRnomalous atmospheric lighthenomenatend to occur recurrently in several places of our

LX FySde {GFGAaGAO0FT addzRASa akKz2g (GKIFG | LKSy2YSy2y(
pondering reported cases on the population number and on the diffusioccommunication med. The

main scientific results that have been obtained so far after explorative instrumented missions have been

carriedout are presented, includinthe empirical models that have been set up in order to describe the

observed reality Subsequently, docused theorizaton is discussedn order to attack thephysical

problem concerninghe structure andthe R@ y I YAOa 2F af A3IKG ol ffaég FyR (K
central force that maitains them in spherical shape. Finally, sevémgbortant issues are diseged

regarding methodology, strategy, tactics and interdisciplinary approaches.
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Introduction

Sightings of anomalous hgphenomenahave been rported from several locations ithe world.

azald 2F (GKSY KI @S &AaXSiya ¢0 ol aRA AYFaAZS) 5 He-adEp daissild Nila kSt SA
these kinds of unidentifi¢ aerialphenomenaR2 Say Qi akK2g¢g | a2t AR aid NUzO0
of a surface, but it looks more often like a very bright sphegicahapedobject showing very
peculiar characteristics in itstructure, motion, and luminosity/colour variation$/ost of thee

events have been documented by visual sightings; less frequently, they have beemnedapiu
video.Only a few of them have been monitored using scientific instrumentafitvefirst part of

this paper will show, in a statistical way, how the sightingorés of Unidentified Anomalous
Phenomena (UAP) in general are spatially dependent on the population number of a given area
and temporally dependent on the increase of communication media such as internet and cell
phones. Only if these factors are acculgteaken nto account, a real area of carrence of UAP of

any kind, can be identified and localized precisely, considering that anomalous light phenomena
ddzOK |a &SI NI Kt A 3K G &adturaPofigin anighit befa vefyxénsistedripdrtal S E LI
the aerial anomalies in gener&ome missions to Italian areas are brief#iyninded The second

part will be dedicated to a description and discussion concerning observations that have been
carried outusing scientific methoddVhat do we know scieriically of this kind of aerial anomaly?

In fact we must fix in simple terms what we are effectively able to document from observations
where data can be effectively recorded. Some working hypotheses on the possible phys&Eseof t
phenomena are offeredbut not yet definitively establised; this can happen only whesbtained

data are in sufficient number and when they are collected over a mialege of wavelengths than

the onesthat have been carried out so far and also guaranteeing a closer simultaraliffevent
measurements instruments togethemhe third part will deal with the biggest physical problem
concerning the way in which such light phenomehawthe spherical shape that tlyehave, and a
possible physicahathematical method to model such phomenain a similar way as in the case

of astrophysical objectsThe fourth part will present amethodologicaldiscussion concerning
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several very important prerequisites that any researcher should follow in this specific field, such as
the ability to disinguish the dsignaé from the dnoise€, research stratege and tactics, the
importance to determineonce and for allcrucial parameters such asi I NHd&@Qe the
necessity to study light anomalies within a wider context including geophysical/gedl@gida
atmospheric factorsand the absolute necessity to proceed in anendisciplinary way and to
make an appropriate subdivision of competences. A choice of optimum instrumentation for
research will be presented as wat which new, specifically aimgshstrumental observations are
intended to provide us with a more complete physical picture of what is seen and also to prove or
confute working hypotheses concerning the possibleygcal nature of atmospheric light
phenomena

1 ¢ Statistical consideaitions

A very recent experiment carried out by this auttfdeodorani, 2009pin order to verify how and
how much UAP databases can furnish information of scientific interest, show the following
fundamental points of evidence:

A. Thealmost exponentialncrease with time ofreported sightings concerning anomalous aerial
phenomenain general is explainable by the increase with time of communication media such as
internet or cell phones (see Fifja), so that, except for some quite well identifiable very short

R dzNJ dieZFyf | dJaé¢ Ay KOAup i 2dwEhataare yrabSbly intfimsic to some kind of
unidentified phenomenon, judging the general and lgegn trend it can be concluded that such
kind of anomalies are subject to no real increase in time.

B. The spatial distribution of anomalous aerial phenomena in very specific areas, sudbras
instance the New Yorkand ConnecticuStates in USA s totally dependent on the population

number concerning people who report such phenome(see Fig. 4). This isclearly a sharp

aSt SOGA2Yy ST Tsowa alléd kKeal GpatialRearénie/ofsirange anomalous aerial

events In fact once a ratio between population number of specific akgasch as cities, towns,
townships and hamlety, and number of sightigs reported from those specific locationis
determined, what we see is thahe spatialrecurrenceof UAP reports diminishes drastically. This

can be demonstrated if we take into account only specific locations wherenstance at least 5

sightings lave been reported irthe last60 years. This analysis shows that in such a way we can
approach more realisticallwhat & y 0SS O2y a A R SOMBNNIBlIY O®Ba LI-NBA- 16t FNRF
aerial phenomena. This is clearly only an example (applied only to thandYCT States), but it
demonstrates that such a selectiveethod can be of great help in localizing what can be
considered truly an anoaly area, even if representelé | &2 NI 2F aaLI GAIFf ¢
we seefrom the specifically tested areas that the real anomaly area of interest is constituted by

the Hudson valley at quite specific locations such as Pine Bush, tandeqsee Fig. 1h)
Considering that mostJAP cases are probably a misinterpretation of known natural and/or
manmade phenomen@EA, website; Teodorani, 2008; 2009a; 20Q1@as reasonable to suggest

that the residual that ca be extracted in such a way méyrnish to us information on some
possible real anomaly of presumabigitural origin that is located around quite specsjmots.

The most important of theseanomalies have been recently baptized with the name of
GSFNIUKE AIKII & évall-charderrizddigaiuresqISA Bvebsite Apart from occasiona
encounters by pilots (Haines, 2007; NARCAP, websitggneralearthlightstend to be reported
recurrently in speci€ areas of Earth. Many of such locations whigght phenomenaare recurrent
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are well recognized without any need to make a statistical selection onlatbpa. The reliability

of sightingreportsfrom theselocationsis based on the fact thaduchanomalous light phenomena

are seenmost often in areas where the population number is very low: probably Hessdalen, a
small valley ircentral Norway inhabited only by 150 persons, is the most famous of these areas
Europe(Strand, 1984)Anapproximate evaluation ofite spatial distribution oét S NI Kf A 3K { a ¢
entire worldis shown in Fig@. Of course the showiY' | LJa Y dzad 0S5 & NddsthiRE O NI
two precise reasonsl) some of these areas (maybe mosthem) show a light phenomenon that

might be explained by prosaic causes in the future and, especially in USA, the reports of light
phenomenaof earthlightkind can be probably mixed up with some ottearial phenomenon of

different and possibly artifial nature (without excluding a possible still undisclosed technology
comingfrom the military, Hourcade, 200) 2) afterclearingup, in casethese maps from prosaic
phenomena mistaken fotrue anomalies by iexpert reporters, the residual resuhight anyway
NBLINSASYG 2yfteé Iy daAyTSNA anNhaousyreallyhapperingh thei | £ £ &
world, considering that many of thesgstill unreported) anomalies might occur withwery

scarcely inhabited areas or where people ist nnterested to communicate theirexistence.
Therefore themapsthat are shown herare only indicative and must be taken cautiously.
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2 ¢ Monitoring investigations in Italy

Anomalous light phenomena are quite frequent anctugent in several places of Italy, with a
particular predominance in the geographic area of @entreNorth, just on the Northern part of

the Apennines. Several research groups have been contributing (and some of them are doing this
still now)in monitoring such phenomenan some cases using measurement instruments such as
VLFELF receivers, magnetometers, in addition to video and photogréphy G.R.U., website;
CROSS Project, websit€;PH, website; LTPA Observer Project, website; Progetto M.A.L.D.A,,
website; Project UAP Italia, website; Sassalbo Project, website; SOSO Live Camera), website
including my own research work in this specific fiefléodorani & Nobili, 2004; Teodorani, 2008

see Table JlseeFigs. 4, 5, ). A lot of work has beedoneduring at least teryears by almost all

of the cited organizations and researchers, who are all motivated in this fidlkel.work donan

these areas has, particularily somecasespermitted to make a quite precise cataloguing of the
phenomenom &ehaviair as it is observed, but (despite soniM instrumentation was used
sometimes) no real scientifiesultsand/or conclusionsave been obtained so far, except for a
quite accurate correlation analysis of reported cases with geological and geophysicalkepersam
(Straser, 20072009. A specific case occurring irciBi (Canneto di Caronidl Mistero di Caronia,
website), showeda suspect correlation between the manifestation of highly energetic and
beamed microwaves (of probable human origin) and the apparA 2y 2 F Gt A I KG & LK
this remindslaboratory experiments wherehe injection of microwaves in the atmosphere may
trigger plasma phenomenaf ball lightning kindOhtuski& Ofuruton, 1991;Teodoranj 201M).

Figure 3.Geographical dtribution of the most importantlocations(so far)in Italy where anomalous

fAIKGE LKSYy2YSyl 27 (KDligdabo (MK MY Kiige Tohoi® Yegd GdzNIpy Q o
2. Sassalbbo(M)[ ' ¢ Y nnc ™MTQ w™md8 Pietfa Hi BiBmantaa (REX, [M MY nndmécd® HpP Q HC ¢
[ hbDY wmné Lendn@a (RGQE ¢ Y npX [nhpbCD Yn nvemMCasalbopdFEILAE 42°

NHQ opé¢Z [ hibiBEbiceeHRY[ N ye¥Y Hicoécd p T Q n c € Montf Siblid PGMHCc nc Q H
[V ¢Y nmmées n[ghdED Y 8. @anmeto si C&Ronia (MEP! ¢ Y oyc nmQ mMyeéZ [ hbDY
(Latitude is North, Longitude is East).
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TABLEL ¢ Lacations of anomaly recurrence visited by this author in the course of instrumented missions.

LOCATION LATITUDE | LONGITUDE DATE MISSION | MISSION| USED INSTRUMENT RESULTS
(c W (c W DURATION TEAM (reported
(number of | NUMBER anomalies)
monitored
nights)
Hessdalen 6247 48N | 111128E| March 2 (+5of 10 camera, binoculars | None
(Norway) April Scientific
1994 Workshop)
Hessdalen 6247 48N | 111128E| August 10 3+2 camera, VLF, videos,
(Norway) 2000 microwave NVS, photos, VLF
videccamera Geiger, | signals
EM meters radiometer
Hessdalen 624748 N | 111128E July 30 5+2 cameras, VLF, videos,
(Norway) August videocamera, photos,
2001 telescope, CCD cameri specta
dispersion gating,
Geiger, EM meters
Hessdalen 624748 N | 111128E| August 14 6+2 cameras, \/F, radar, | photos,
(Norway) 2002 dispersion grating, | spectra, radar
Geigers, videocamera, | tracks
EM meters
Arizona Desert| 324748 N| 1133229 | March 14 3 cameras, telescope, | photos,
(USA) W April H.R. spectrograph, | videos
2003 videocameras, VLF, | telescopic
magnetometes, sighting
dispersion grating, EM
meters Geigers A.S.
Montemonaco | 42 53 58N 13 20 02E July 4 2 cameras, EM meter, | photos, EM
- Monti Sibillini 2003 dispersion grating signals, visual
(Central Italy) Geiger sightings
Solignano (PR | 443651 N | 095836E| June 1+4 2+2 cameras, EM meter, | VLF signals,
CenterNorth July Geiger, VLF, infrared | EM signals
Italy) 2004 dispersion grating
Piana di 424945N| 131230E July 4 2 cameras, EM meter, | visual
Castelluccio- 2005 Geiger, VLF, infrared | sightings, VLK
Monti Sibillini dispersion grating signals,
(Central Italy) photos
Casalbono (F¢| 440235N | 120826 E| August 1 1 camera EM meter, VLF| visual
CenterNorth 2005 disperson grating, sighting,
Italy) Geiger photo
Gabicce (PU _| 435746 N | 1246 22 E| January 1+1 2 camera EM meter, visual
Cente-North 2006 dispersion grating, | sighting
Italy) Geiger
Piana di 424945N| 1312DE July 2 2 camerg EM meter, VLF| VLFsignals
Castelluccio 2007 dispersion grating,
Monti Sibillini Geiger
(Central Italy)
Pietra di 442500N| 102500 E July 4 2 camera EM meter, VLF| visual
Bismantova 2008 dispersion gratingEEG,| sighting,
(CenterNorth Geiger photo
Italy)
Montefiorino- 4421 05N | 103724 E July 2 3 cameras, dispersion | visual
Bismantova 2009 grating,VLFEEGLaser| sightings,
(CenterNorth photos,visual
Italy) spectum
Ontario 4346 26 N| 7956 44 July 17 2 cameras, dispersion| visual
(Canada) W August grating,BEFEC sighting, VLR
2009 videocameras, EM | signals

meter, Geiger, VLF,

Lasersradio scanner
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Figure 4 Light phenomenon photographed by this auttin Casalbono (FC) in August 20@8ng aFuji
Finepix & Proreflex digital camera equipped with a-B00mm lens. The time was about 22:30 local

time. Zoomed and processed imagshownon the right.

Figure 5.Suspect transient fast moving earthlight photographed by this author usiRgji&inepix 2
Proreflex digital camera equipped with a-B00 mm lens. Location of anomaly is on the top of a flat
mountain called Pietra di Bismantova (RE), Italian Northern Apennine area, on the right side.
Enhancement is shown below. The date is July, 8, 2009, at about 23:00 local time. Photo was taken from

a spd located a few Km away from Montefiorino (MO).
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Figure 6 Up. An example of a liglphenomenon photographed by thauthor in Monti Sibillini (Central

Italy), July 2003 and 200&ente. VLF spectrogram acquired by thigthor in Monti Sibillini, Jul2005,

showing a high level of electrostatictivity 6 @S NI A O £ Ay S ain theyae@Qowr VAF & & LIK S NJ (
spectrogram acquiredby this author in Solignano (PRentreNorth of Italy)), July 2004, showirsgill

unexplained signals (in both cases thaxis represents frequency, while the X axis represents time).
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3 ¢ Scientific observationgn Hessdalen, Norway

Spherical shaped light phenomena (when not already identified as being dubious videos on
Youtube or other channels of popular media) have beenfirmed as an existent phenomenon
through scientific studies that have been carried out at locations where this kind of phenomenon
has shown itself to be reasonably recurrent (Ada2@07 Akers, websiteBunnell, 2003Marfa

Lights Researchwebsite; bng, 1990;0rbwatch, websiteProject Hessdalen, websit®utledge,

1981, Stephan et al.,, 2009; Strand984, 1996;Straser, 2007; Teodorani, 2004, 20@0D08;
Warren, 2004). The Hesdda valley in Norway might be probably consideredpodtotype of

these special locations, not just due to the many events that are reported, photographed, and
videoed (and sometimes occasionally measured) but because of the existence of a permanent
measuring station there and the occurrence of many international missiorthenarea. This
f20FGA2Y KlFa 0S02YS | &a2NIl 2F dafl 62N} G§2NE | NI
physical scientists igeneral (Project Hessdalewebsite). It can now be confirmed that similar
recurring phenomena also have been sightedther areas of the world: for instance the Brown
Mountain (Warren, 2004) and Marfa light phenomemdaffa Lights Researclvebsite; Stephan et

al., 2009) in the U.S.A. and the Mimin phenonena in Australia (Strand, 19p@re quite well
known and have ben scientifically monitored.

Concerning the research carried out by this author and some of his collabsretddessdalen
(Teodorani, 2004 2008), it has been possible to depict a provisional but quite precise
observational scenario concerning the chataistics shown by these luminous spheres, the most
important of which probably are the following ones:

1. They are most often of spherical shape, of different colours (mostly white), often of long
duration (upto3c n YAY S aLJl OSR 2dzy ROB2MENAKRESAGT S a2 Y
dimensions (210 meters). Their duration and dimensions are respectively much shorter and
smaller than apparently similar phenomena such as ball lightning, given the empirical fact that
duration and dimensions are aeated (Stenhoff, 1999). These phenomena have been
LINE OAAA2YyLFEt@& | aONRKOSR IEAAvebsit&).SyetBiich a Ppherdrienod, S I N.
together with ball lightning, are the only anomalous aerial phenomena whose existence has been
effectively confimed by scientific methods of observation and statistical analysis.

2. They are often able to emit a high level of radiant energy. The most credible measurement
attributed to them a power on the order of 20 KW in thetiocpl spectrum (Teodorani, 20R4The

brief description which follows here concerns the chosen method. In such a case the absolute
radiant power P was obtained by using thedaling equation (Maccabed,999):

Where:d is the distance (in mE = | x A (in ImBec) is lhe total energy received by the film (for a
100 ASA Kodak Ektachrome slide) integrated over the image laieethe energy per unit area of
the image (in Idec n?), A is the image area (in ) V is the optical visibility distance (in npjs
the duraton of the light phenomenon (in sedj,andf are respectively the focal length and the f
number of the camera (the ratib = F / f gives the aperture diameter of the lens, irf)yir is the
lens transmission factor.
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Less credible evaluations report (guedsnot measured) values of 1 MW. These phenomarmra
most often unstable in luminosity and are subject to light variability at the rate of a few seconds or
less, with no clear periodicity, i.e., irregular. They can remain on for some minutes (while
pulsaing) and then turn off during a similar duration. When they are turned off in the visible
spectrum they might still be (sometimes vetyosigly) visible if anight vision systenor the night
shotoption of a video camera issed.

3. The mechanism that determes their irregular pulsation, which causes an only apparent
increase of the light surface, is now quite well documented from instrumental observations. The
inflation is not due to the expansion of the spheres themselves but to the sudden appearance of
many smaller spheres (see Figs. 7) tttat gather together around a common barycentre and that

Ydzf GALX & |yR GNBLINRPRdAzOS¢ GKSYaStgSa Ay || OSNE
similar to cellular multiplication. Due to this behaviour ardepth study is presently suggested in
2NRSN) (12 OSNATFe (G(KS LlraarofsS SOARSYOS 2F | 4L

Ydzf GALIX AOFGA2Y 2F aSO2yRINE aLKSNBa FT2N¥a |
increase that is causdaly the increase of the total surface emitting area, whose angular diameter

is given by the empirical formula:
a0 D24 Le
d d ¢4pXKs

I OQJ!\ =

whereD = 2Ris the intrinsic diameter of the light clusteRr (s its intrinsic radius)l is the distance

from the obsever, Lg = 4pdR?¢K is the luminous power emitted in the optical wavelength dad

is the crucial constant of the problem, as both photometric and spectroscopic observatiorts give
=T, whereT is the temperature. It is therefore clear that just the radiRss the only parameter

that determines the intrinsic luminosity variation, assuming that here we deal with an isotropic
radiator and that the observer, at distandE LISNOSA @Sa I GNBOSAAKR f dz
“ Le/ d? This means that the lighthenomenon behaves (at least at the time of measurements)
isothermally, with no adiabatic expansion as a cooling mechanism. This is confirmed both by
photometric data, where luminosity increases linlgamith surface area (see Fig), &nd by
spectroscopicdata, where the main observed spectral features remain unchanged when
luminosity varies. The nucleus of such a cluster of spheres seems to be animated by apparently
electrostatic forces, which determine totally erratic movements around the nucleus or their
adzZRRSY |LIJSINIFyOSa yR RAAlFLIISFENIyOSas ¢K2a&S
able to trap the "dancing sphes” (Teodorani, 2008; see Fig.) bt to an external electrochemical
mechanism mediated by water vapour and aerosols that is bt®nfine them fom the outside
(Teodorani, 2004, 2008; Turner, 2003; see Fi. Qtcasionally some of these light clusters are
FoftS (2 S2S0G a2yS 2F (GKS &4SO2yRIFINE ALKSNBa
This behaviour suggests a typeelectrostatically driven kinematics and that all the components

of the light complex are plasma spheres, whose heat is maintained constant by a force that
LINE@SyGa GKS KSIGSR-fRYA YyRPNAYI 202 2IKA EATE NS @A
main selfregulating modes that prevents these spheres from liberating their energy explosively
when the temperature is too high within a too stheonfining volumeNevertheless the clustering
behaviour can be observed only when these light phenomenahserved with a zoom lens or a
telescope, or when the distance away from them is very little. When seen with the naked eye
GKSaS fAIKEG LIKSYy2YSyl |LIISIEN 2dzad tA1S aAiay3af
careful observation shows that theyeacomposed of many secondary spheres whose appearance

10



CAIPAN 2014 Workshop CNESGEIPAN (Paris, France)-8 July2014

and disappearance cause the observed light pulsation effect. In addition to the Hessdalen case, a
similar behaviour, such as the one described here, has been reported by witnesses who observed
and vide®d the same kind of phenomenon in the case of the Mim lights in Australia (Strand,
1996) and the Hornet and Paulding lights in the U.S.A. (Teodorani, 2008).
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Figure 7¢ KS aOf dzZaGSNRAyYy 3 STFTFSOG¢ YIYyAFSaiSRSNIBSR KSt X Ar@AK G
ALIKSNBa¢ IINB Ay NBFtAGe O2YLRRASR 2F YI o)
cause of light variability (as shown by the diagram in the lower part of this figure).

4. The 3D light distribution of the overall light phenomenas not usually of Gaussian kind
(typically represented by a smoothed bsHaped curve where luminosity decreases exponentially
away from the nucleus) such as in the case of a more typical sphesbalhed plasma
concentration as is found associatedthwva typical star (Limb darkening, website), but it is quite
rectilinear, as it would be expected by an uniformlyniinated solid (Teodorani, 20D4Apparent
solidity can be more successfully explained by a model where electrochemical forces intervene in
confining the plasma (Teodorani, 2002008; Turner, 2003).

5. The very few optical spectra that have been obtained of the light phenomenon do not show a
Gdzy ATASR LI GGSNYyé¢ o0adzOK +Fa GKIFG 2F | adrN 27
I LWKSy2YSy2y R2SayQi O2yidlAy aLISOAFAO OKSYAO!
dependent on temperature, density and pressure of the air where the localized heating occurs, on
the dust dispersion in the air, and also on the locatiorthaf light phenomenon relative to the
ground. In fact, if the phenomenon occurs close to the ground or if some -particles are
occasionally suspended in the aig happens very often (see Fig.)1ld can produce a spectrum

that reflects the compasion of the soil Teodorani, 2008). Such a spectrum can be highly-time
variable according to the abundance of chemical elements encountered in its path by the plasma
ball (Warren, 2004). Sometimes, if mold spores are approached by the onset of a localszed pla

11
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condition of the surrounding air the optical spectra can simulate ssanductive characteristics
showing a lighemitting diode (LED)like spectrum (Teodorani, 20R4Therefore spectra vary
according to several parameters and do not constitute aRixe& dzy OKI y3SI 6t S ARS
these objects (Teodorani, 2008; Warren, 2004).

6. Quite often the light phenomenon presents a radar track (Strand, 1984), and anomalous radar
signatures also can be recorded when a luminous phenomenon is not in sight (Migniab et

al., 2002). This is very interesting because it might indirectly demonstrate that when the plasmoid
is invisible it is also (possibly) still emitting in the infrared wavelengths ashengy plasma. This
might be further supported by the fact & ¢ as it has been reported indeeq when the
phenomenon is in its off phases in the optical it can be visible using an image intensifier
(Teodorani, 2008).

7. Most phenomena that have been studied so far possess a spherical shape, but a few cases do
existin which other shapes have been encountered and where such a spheriga shanges
into something els¢Teodorani, 2008)

FHgure 8 Up. Time variability during 3 minutes of the received luminosity (numeral counts) of one light
phenomenon (composed of amy secondary clustered spheres) observed in Hessdalen, July 2001. Data

were obtained using a Canon TMprofessional videocamera. Received luminosity has been calculated

dzaAAy3d GKS GSOKYyAljdzS 2F Gl LISNIdzNB LIK2 (G 2raQnidee € = g K S NI
pixels is used and the numeral counts within the aperture are addedomn Correlation between
NEOSAGPSR fdzYAyz2airide FyR adz2NFIFOS FNBF 2F | fA3IKAG LKS
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