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ABSTRACT. Anomalous atmospheric light phenomena tend to occur recurrently in several places of our 
ǇƭŀƴŜǘΦ {ǘŀǘƛǎǘƛŎŀƭ ǎǘǳŘƛŜǎ ǎƘƻǿ ǘƘŀǘ ŀ ǇƘŜƴƻƳŜƴƻƴΩǎ ǊŜŀƭ ǊŜŎǳǊǊŜƴŎŜ ŀǊŜŀ Ŏŀƴ ōŜ ƛŘŜƴǘƛŦƛŜŘ ƻƴƭȅ ŀŦǘŜǊ 
pondering reported cases on the population number and on the diffusion of communication media. The 
main scientific results that have been obtained so far after explorative instrumented missions have been 
carried out are presented, including the empirical models that have been set up in order to describe the 
observed reality. Subsequently, a focused theorization is discussed in order to attack the physical 
problem concerning the structure and the ŘȅƴŀƳƛŎǎ ƻŦ άƭƛƎƘǘ ōŀƭƭǎέ ŀƴŘ ǘƘŜ ŜƴƛƎƳŀ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ 
central force that maintains them in spherical shape. Finally, several important issues are discussed 
regarding methodology, strategy, tactics and interdisciplinary approaches.  
 
Keywords: anomaly, astrophysics, energy, electromagnetism, geophysics, Hessdalen phenomenon, 
instrumentation, plasma physics, physical theory, photonics, statistics, research strategy.  

 
Introduction 
 

Sightings of anomalous light phenomena have been reported from several locations in the world. 
aƻǎǘ ƻŦ ǘƘŜƳ ƘŀǾŜ ōŜŜƴ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άŜŀǊǘƘƭƛƎƘǘǎέ ό!ŘŀƳǎΣ ǿŜōǎƛǘŜΤ ǎŜŜ CƛƎΦн). The appearance of 
these kinds of unidentified aerial phenomena ŘƻŜǎƴΩǘ ǎƘƻǿ ŀ ǎƻƭƛŘ ǎǘǊǳŎǘǳǊŜ ƻǊ ǘƘŜ ŎƭŜŀǊ ŜǾƛŘŜƴŎŜ 
of a surface, but it looks more often like a very bright spherically shaped object showing very 
peculiar characteristics in its structure, motion, and luminosity/colour variations. Most of these 
events have been documented by visual sightings; less frequently, they have been captured on 
video. Only a few of them have been monitored using scientific instrumentation. The first part of 
this paper will show, in a statistical way, how the sighting reports 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 accurately taken into account, a real area of recurrence of UAP of 
any kind, can be identified and localized precisely, considering that anomalous light phenomena 
ǎǳŎƘ ŀǎ άŜŀǊǘƘƭƛƎƘǘǎέ ƻŦ ǎǘƛƭƭ ƴƻǘ Ŧǳƭƭȅ ŜȄǇƭŀƛƴŜŘ natural origin might be a very consistent part of all 
the aerial anomalies in general. Some missions to Italian areas are briefly reminded. The second 
part will be dedicated to a description and discussion concerning observations that have been 
carried out using scientific methods. What do we know scientifically 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 physics of these 
phenomena are offered but not yet definitively established; this can happen only when obtained 
data are in sufficient number and when they are collected over a wider range of wavelengths than 
the ones that have been carried out so far and also guaranteeing a closer simultaneity of different 
measurements instruments together. The third part will deal with the biggest physical problem 
concerning the way in which such light phenomena show the spherical shape that they have, and a 
possible physical-mathematical method to model such phenomena in a similar way as in the case 
of astrophysical objects. The fourth part will present a methodological discussion concerning 
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several very important prerequisites that any researcher should follow in this specific field, such as 
the ability to distinguish the άsignalέ from the άnoiseέ, research strategies and tactics, the 
importance to determine once and for all crucial parameters such as ǘŀǊƎŜǘΩǎ distance, the 
necessity to study light anomalies within a wider context including geophysical/geological and 
atmospheric factors, and the absolute necessity to proceed in an interdisciplinary way and to 
make an appropriate subdivision of competences. A choice of optimum instrumentation for 
research will be presented as well, in which new, specifically aimed, instrumental 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 possible physical nature of atmospheric light 
phenomena.  
 

 

1 ς Statistical considerations 
 

A very recent experiment carried out by this author (Teodorani, 2009b) in order to verify how and 
how much UAP databases can furnish information of scientific interest, show the following 
fundamental points of evidence: 
 

A. The almost exponential increase with time of reported sightings concerning anomalous aerial 
phenomena in general is explainable by the increase with time of communication media such as 
internet or cell phones (see Fig. 1a), so that, except for some quite well identifiable very short-
ŘǳǊŀǘƛƻƴ άtime-ŦƭŀǇǎέ ƛƴ ƘƛǎǘƻǊȅ ǎƛƴŎŜ мфр0 up to now that are probably intrinsic to some kind of 
unidentified phenomenon, judging the general and long-term 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, such as, for 
instance, the New York and Connecticut States in USA, is totally dependent on the population 
number concerning people who report such phenomena (see Fig. 1a). This is clearly a sharp 
ǎŜƭŜŎǘƛƻƴ ŜŦŦŜŎǘΣ ǿƘƛŎƘ ŘƻŜǎƴΩǘ show at all a real spatial recurrence of strange anomalous aerial 
events. In fact once a ratio between population number of specific areas ς such as cities, towns, 
townships and hamlets ς and number of sightings reported from those specific locations is 
determined, what we see is that the spatial recurrence of UAP reports diminishes drastically. This 
can be demonstrated if we take into account only specific locations where, for instance, at least 5 
sightings have been reported in the last 60 years. This analysis shows that in such a way we can 
approach more realistically what cŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀ άǎǇŀǘƛŀƭ ǊŜŎǳǊǊŜƴŎŜ ŀǊŜŀέ ŦƻǊ ŀƴƻƳŀƭƻǳǎ 
aerial phenomena. This is clearly only an example (applied only to the NY and CT States), but it 
demonstrates that such a selective method can be of great help in localizing what can be 
considered truly an anomaly area, even if represented ōȅ ŀ ǎƻǊǘ ƻŦ άǎǇŀǘƛŀƭ ŜǊǊƻǊ ōƻȄέΦ Lƴ ŦŀŎǘ ǿƘŀǘ 
we see from the specifically tested areas is that the real anomaly area of interest is constituted by 
the Hudson valley at quite specific locations such as Pine Bush, for instance (see Fig. 1b). 
Considering that most UAP cases are probably a misinterpretation of known natural and/or 
manmade phenomena (IEA, website; Teodorani, 2008; 2009a; 2010a), it is reasonable to suggest 
that the residual that can be extracted in such a way may furnish to us information on some 
possible real anomaly of presumably natural origin that is located around quite specific spots.  

 

The most important of these anomalies have been recently baptized with the name of 
άŜŀǊǘƘƭƛƎƘǘǎέΣ ǎƘƻǿƛƴƎ ǾŜǊȅ well-characterized features (IEA, website). Apart from occasional 
encounters by pilots (Haines, 2007; NARCAP, website), in general earthlights tend to be reported 
recurrently in specific areas of Earth. Many of such locations where light phenomena are recurrent 
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are well recognized without any need to make a statistical selection on population. The reliability 
of sighting reports from these locations is based on the fact that such anomalous light phenomena 
are seen most often in areas where the population number is very low: probably Hessdalen, a 
small valley in central Norway inhabited only by 150 persons, is the most famous of these areas in 
Europe (Strand, 1984). An approximate evaluation of the spatial distribution of άŜŀǊǘƘƭƛƎƘǘǎέ ƛƴ ǘƘŜ 
entire world is shown in Fig 2. Of course the shown ƳŀǇǎ Ƴǳǎǘ ōŜ άǊŜŀŘέ ŎǊƛǘƛŎŀƭƭȅ ŘǳŜ mostly to 
two precise reasons: 1) some of these areas (maybe most of them) show a light phenomenon that 
might be explained by prosaic causes in the future and, especially in USA, the reports of light 
phenomena of earthlight kind can be probably mixed up with some other aerial phenomenon of 
different and possibly artificial nature (without excluding a possible still undisclosed technology 
coming from the military; Hourcade, 2007); 2) after cleaning up, in case, these maps from prosaic 
phenomena mistaken for true anomalies by inexpert reporters, the residual result might anyway 
ǊŜǇǊŜǎŜƴǘ ƻƴƭȅ ŀƴ άƛƴŦŜǊƛƻǊ ƭƛƳƛǘέΣ ǎǇŀǘƛŀƭƭȅ ǎǇŜŀƪƛƴƎΣ ƻŦ ǿƘŀǘ anomalous is really happening in the 
world, considering that many of these (still unreported) anomalies might occur within very 
scarcely inhabited areas or where people is not interested to communicate their existence. 
Therefore the maps that are shown here are only indicative and must be taken cautiously. 

 
 

Figure 1A. A1.Temporal trend of UAP reported sightings from 1993 to 2007, in the US States of New 
York (full squares) and Connecticut (full triangles) and in the Canadian Province of Ontario (full circles). 
A2. Increase of the diffusion of cell phone number from 1993 to 2007. B1. UAP reported sightings in the 
New York and Connecticut States. B2. Distribution of real UAP sightings, filtered from population 
number of the locations where anomalies have been apparently reported.  
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Figure 1B. Concentration of real UAP sightings in a very specific area of New York State (USA). 

 

 
Figure 2. World distribution of locations (clear squares) where, according to existing reports, anomalous 
ƭƛƎƘǘ ǇƘŜƴƻƳŜƴŀ ƻŦ ǘƘŜ άŜŀǊǘƘƭƛƎƘǘέ ƪƛƴŘ ƻŎŎǳǊ more often όŀǳǘƘƻǊΩǎ ǇǊƻŎŜǎǎƛƴƎύΦ {Ƴŀƭƭ dark dots 
represent fault areas. 



CAIPAN 2014 Workshop ï CNES-GEIPAN (Paris, France), 8-9 July 2014 

 

5 

 

2 ς Monitoring investigations in Italy 

Anomalous light phenomena are quite frequent and recurrent in several places of Italy, with a 
particular predominance in the geographic area of the Centre-North, 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 phenomena, in some cases using measurement instruments such as 
VLF-ELF receivers, magnetometers, in addition to video and photography (45° G.R.U., website; 
CROSS Project, website; ICPH, 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 field (Teodorani & Nobili, 2004; Teodorani, 2008; 
see Table 1, see Figs. 4, 5, 6, 9). A lot of work has been done during at least ten years by almost all 
of the cited organizations and researchers, who are all motivated in this field. The work done in 
these areas has, particularly in some cases, permitted to make a quite precise cataloguing of the 
phenomenonΩǎ behaviour as it is observed, but (despite some EM instrumentation was used 
sometimes) no real scientific results and/or conclusions have been obtained so far, except for a 
quite accurate correlation analysis of reported cases with geological and geophysical parameters 
(Straser, 2007; 2009). A specific case occurring in Sicily (Canneto di Caronia; Il Mistero di Caronia, 
website), showed a suspect correlation between the manifestation of highly energetic and 
beamed microwaves (of probable human origin) and the apparƛǘƛƻƴ ƻŦ άƭƛƎƘǘ ǎǇƘŜǊŜǎέ ƛƴ ǘƘŜ ŀǊŜŀΥ 
this reminds laboratory experiments where the injection of microwaves in the atmosphere may 
trigger plasma phenomena of ball lightning kind (Ohtuski & Ofuruton, 1991; Teodorani, 2010b). 
 

 
 

Figure 3. Geographical distribution of the most important locations (so far) in Italy where anomalous 
ƭƛƎƘǘ ǇƘŜƴƻƳŜƴŀ ƻŦ ǘƘŜ άŜŀǊǘƘƭƛƎƘǘέ ƪƛƴŘ ƻŎŎǳǊΦ 1. Solignano (PR) ς [!¢Υ ппϲ осΩ пфέΣ [hbDΥ лфϲ руΩ осέ. 
2. Sassalbo (MS) ς [!¢Υ ппϲ мтΩ мфέΣ [hbDΥ млϲ ммΩ пфέΦ 3. Pietra di Bismantova (RE) ς [!¢Υ ппϲ нрΩ нсέΣ 
[hbDΥ млϲ нпΩ пфέΦ 4. Lendinara (RO) ς [!¢Υ прϲ лрΩ ллέΣ [hbDΥ ммϲ орΩ ллέΦ 5. Casalbono (FC) ς LAT: 44° 
лнΩ орέΣ [hbDΥ мнϲ луΩ нсέΦ 6. Gabicce (PU) ς [!¢Υ поϲ ртΩ псέΣ [hbDΥ мнϲ псΩ ннέΦ 7. Monti Sibillini (PG) ς 
[!¢Υ пнϲΣ пфΩΣ ллέΣ [hbDΥ моϲ мсΩ луέΦ 8. Canneto di Caronia (ME) ς [!¢Υ оуϲ лмΩ муέΣ [hbDΥ мпϲ ноΩ нмέ 
(Latitude is North, Longitude is East). 
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LOCATION 

 
LATITUDE 

( ϲ Ψ ά ) 

 
LONGITUDE 

( ϲ Ψ ά ) 

 
DATE 

 
MISSION 

DURATION 
(number of 
monitored 

nights) 

 
MISSION 

TEAM 
NUMBER   

 
USED INSTRUMENTS 

 
RESULTS 
(reported 
anomalies) 

Hessdalen 
(Norway) 

62 47 48 N 11 11 28 E March-
April 
1994 

2 (+ 5 of 
Scientific 

Workshop) 

10 camera, binoculars None 
 

Hessdalen 
(Norway) 

62 47 48 N 11 11 28 E August 
2000 

10 3 + 2 cameras, VLF, 
microwave, NVS, 

videocamera, Geiger, 
EM meters, radiometer 

videos, 
photos, VLF 
signals 

Hessdalen 
(Norway) 

62 47 48 N 11 11 28 E July-
August 
2001 

30 5 + 2 cameras, VLF, 
videocamera, 

telescope, CCD camera, 
dispersion grating, 
Geiger, EM meters 

videos, 
photos, 
spectra 

Hessdalen 
(Norway) 

62 47 48 N 11 11 28 E August 
2002 

14 6 + 2 cameras, VLF, radar, 
dispersion grating, 

Geigers, videocamera, 
EM meters 

photos, 
spectra, radar 
tracks 

Arizona Desert 
(USA) 

32 47 48 N 113 32 29 
W 

March-
April 
2003 

14 3 cameras, telescope, 
H.R. spectrograph, 
videocameras, VLF, 
magnetometers, 

dispersion grating, EM 
meters, Geigers, A.S. 

photos, 
videos, 
telescopic 
sighting 

Montemonaco 
- Monti Sibillini 
(Central Italy) 

42 53 58 N 13 20 02 E July 
2003 

4 2 cameras, EM meter, 
dispersion grating, 

Geiger 

photos, EM 
signals, visual 
sightings 

Solignano (PR - 
Center-North 

Italy) 

44 36 51 N 09 58 36 E June-
July 
2004 

1 + 4 2 + 2 cameras, EM meter, 
Geiger, VLF, infrared, 

dispersion grating 

VLF signals, 
EM signals 

Piana di 
Castelluccio  -
Monti Sibillini 
(Central Italy) 

42 49 45 N 13 12 30 E July 
2005 

4 2 cameras, EM meter, 
Geiger, VLF, infrared, 

dispersion grating 

visual 
sightings, VLF 
signals, 
photos 

Casalbono (FC ς 
Center-North 

Italy) 

44 02 35 N 12 08 26 E August 
2005 

1 1 camera, EM meter, VLF, 
dispersion grating, 

Geiger 

visual 
sighting, 
photo 

Gabicce (PU _ 
Center-North 

Italy) 

43 57 46 N 12 46 22 E January 
2006 

1 + 1 2 camera, EM meter, 
dispersion grating, 

Geiger 

visual 
sighting 

Piana di 
Castelluccio - 
Monti Sibillini 
(Central Italy) 

42 49 45 N 13 12 30 E July 
2007 

2 2 camera, EM meter, VLF, 
dispersion grating, 

Geiger 

VLF signals 

Pietra di 
Bismantova 

(Center-North 
Italy) 

44 25 00 N 10 25 00 E July 
2008 

4 2 camera, EM meter, VLF, 
dispersion grating, EEG, 

Geiger 

visual 
sighting, 
photo 

Montefiorino-
Bismantova 

(Center-North 
Italy) 

44 21 05 N 10 37 24 E July 
2009 

2 3 cameras, dispersion 
grating, VLF, EEG, Laser 

visual 
sightings, 
photos, visual 
spectrum 

Ontario           
(Canada) 

43 46 26 N 79 56 44 
W 

July-
August 
2009 

17 2 cameras, dispersion 
grating, BEFEC, 

videocameras, EM 
meter, Geiger, VLF, 

Lasers, radio scanner 

visual 
sighting, VLF 
signals 

TABLE. 1 ς Locations of anomaly recurrence visited by this author in the course of instrumented missions. 
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Figure 4. Light phenomenon photographed by this author in Casalbono (FC) in August 2005, using a Fuji 
Finepix S-2 Pro reflex digital camera equipped with a 70-300 mm lens . The time was about 22:30 local 
time.  Zoomed and processed image is shown on the right. 

 

 
 

Figure 5. Suspect transient fast moving earthlight photographed by this author using a Fuji Finepix S-2 
Pro reflex digital camera equipped with a 70-300 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 spot located a few Km away from Montefiorino (MO).  
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Figure 6. Up. An example of a light phenomenon photographed by this author in Monti Sibillini (Central 
Italy), July 2003 and 2005. Centre. VLF spectrogram acquired by this author in Monti Sibillini, July 2005, 
showing a high level of electrostatic activity όǾŜǊǘƛŎŀƭ ƭƛƴŜǎ ƪƴƻǿƴ ŀǎ άǎǇƘŜǊƛŎǎέύ in the area. Down. VLF 
spectrogram acquired by this author in Solignano (PR, Centre-North of Italy)), July 2004, showing still 
unexplained signals (in both cases the Y axis represents frequency, while the X axis represents time). 
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3 ς Scientific observations in Hessdalen, Norway 
 

Spherical shaped light phenomena (when not already identified as being dubious videos on 
Youtube or other channels of popular media) have been confirmed 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 (Adams, 2007; Akers, website; Bunnell, 2003; Marfa 
Lights Research, website; Long, 1990; Orbwatch, website; Project Hessdalen, website; Rutledge, 
1981; Stephan et al., 2009; Strand, 1984, 1996; Straser, 2007; Teodorani, 2004, 2005, 2008; 
Warren, 2004). The Hessdalen valley in Norway might be probably considered of prototype 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 missions in the area. This 
ƭƻŎŀǘƛƻƴ Ƙŀǎ ōŜŎƻƳŜ ŀ ǎƻǊǘ ƻŦ άƭŀōƻǊŀǘƻǊȅ ŀǊŜŀέ ǘƘŀǘ ƛǎ ǾŜǊȅ ǿŜƭƭ ǎǳƛǘŜŘ ŦƻǊ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ƻŦ 
physical scientists in general (Project Hessdalen, website). It can now be confirmed that similar 
recurring phenomena also have been sighted in other areas of the world: for instance the Brown 
Mountain (Warren, 2004) and Marfa light phenomena (Marfa Lights Research, website; Stephan et 
al., 2009) in the U.S.A. and the Min-min phenomena in Australia (Strand, 1996) are quite well 
known and have been scientifically monitored.  
 

Concerning the research carried out by this author and some of his collaborators in Hessdalen 
(Teodorani, 2004, 2008), it has been possible to depict a provisional but quite precise 
observational scenario concerning the characteristics 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 (up to 30-сл ƳƛƴΣ ǎǇŀŎŜŘ ƻǳǘ ōȅ ǇŜǊƛƻŘǎ ƻŦ άƻŦŦέ ŀƴŘ άƻƴέ ǇƘŀǎŜǎύΣ ŀƴŘ ǊŜƭŀǘƛǾŜƭȅ ƭŀǊƎŜ 
dimensions (1-10 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 correlated (Stenhoff, 1999). These phenomena have been 
ǇǊƻǾƛǎƛƻƴŀƭƭȅ ŀǎŎǊƛōŜŘ ǘƻ ǘƘŜ Ŏƭŀǎǎ ƻŦ άŜŀǊǘƘƭƛƎƘǘǎέ όIEA, website). Yet such a phenomenon, 
together with ball lightning, are the only anomalous aerial phenomena whose existence has been 
effectively confirmed 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 the optical spectrum (Teodorani, 2004). The 
brief description which follows here concerns the chosen method. In such a case the absolute 
radiant power P  was obtained by using the following equation (Maccabee, 1999): 
 

V
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Where: d is the distance (in m), E = I x A (in lmÖsec) is the total energy received by the film (for a 
100 ASA Kodak Ektachrome slide) integrated over the image area, I  is the energy per unit area of 

the image (in lmÖsec m-2), A is the image area (in m2), V is the optical visibility distance (in m), t is 
the duration of the light phenomenon (in sec), F and f are respectively the focal length and the f-
number of the camera (the ratio D = F / f gives the aperture diameter of the lens, in m2), T is the 
lens transmission factor. 
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Less credible evaluations report (guessed, not measured) values of 1 MW. These phenomena are 
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 
pulsating) and then turn off during a similar duration. When they are turned off in the visible 
spectrum they might still be (sometimes very strongly) visible if a night vision system or the night-
shot option of a video camera is used. 
 

3. The mechanism that determines 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, 10) that gather together around a common barycentre and that 
ƳǳƭǘƛǇƭȅ ŀƴŘ άǊŜǇǊƻŘǳŎŜέ ǘƘŜƳǎŜƭǾŜǎ ƛƴ ŀ ǾŜǊȅ ǎƘƻǊǘ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜ ŦƻƭƭƻǿƛƴƎ ŀ ƳƻŘŜ ǘƘŀǘ ƛǎ ǾŜǊȅ 
similar to cellular multiplication. Due to this behaviour an in-depth study is presently suggested in 
ƻǊŘŜǊ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ǇƻǎǎƛōƭŜ ŜǾƛŘŜƴŎŜ ƻŦ ŀ άǇƭŀǎƳŀ ƭƛŦŜ ŦƻǊƳέ ό¢ǎȅǘƻǾƛŎƘ Ŝǘ ŀƭΦΣ нллтύΦ ¢ƘŜ ƻōǎŜǊǾŜŘ 
ƳǳƭǘƛǇƭƛŎŀǘƛƻƴ ƻŦ ǎŜŎƻƴŘŀǊȅ ǎǇƘŜǊŜǎ ŦƻǊƳǎ ŀ άƭƛƎƘǘ ŎƭǳǎǘŜǊέ ŀƴŘ ŘŜǘŜǊƳƛƴŜǎ ŀ ǎǘǊƻƴƎ ƭǳƳƛƴƻǎƛǘȅ 
increase that is caused by the increase of the total surface emitting area, whose angular diameter 
is given by the empirical formula: 
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where D = 2R is the intrinsic diameter of the light cluster (R is its intrinsic radius), d is the distance 

from the observer, LE = 4pÖ R2Ö K is the luminous power emitted in the optical wavelength and K 
is the crucial constant of the problem, as both photometric and spectroscopic observations give K 

= T, where T is the temperature. It is therefore clear that just the radius R is the only parameter 
that determines the intrinsic luminosity variation, assuming that here we deal with an isotropic 
radiator and that the observer, at distance dΣ ǇŜǊŎŜƛǾŜǎ ŀ άǊŜŎŜƛǾŜŘ ƭǳƳƛƴƻǳǎ ǇƻǿŜǊέ ƎƛǾŜƴ ōȅ LR 

 ́LE / d
2. This means that the light phenomenon 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 linearly with surface area (see Fig. 8), and by 
spectroscopic data, 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 
ǎǳŘŘŜƴ ŀǇǇŜŀǊŀƴŎŜǎ ŀƴŘ ŘƛǎŀǇǇŜŀǊŀƴŎŜǎΣ ǿƘƻǎŜ ƻǊƛƎƛƴ ƳƛƎƘǘ ōŜ ŘǳŜ ǘƻ ŀ ǎƻǊǘ ƻŦ άŎŜƴǘǊŀƭ ŦƻǊŎŜέ 
able to trap the "dancing spheres" (Teodorani, 2008; see Fig. 11) or to an external electrochemical 
mechanism mediated by water vapour and aerosols that is able to confine them from the outside 
(Teodorani, 2004, 2008; Turner, 2003; see Fig. 11). Occasionally some of these light clusters are 
ŀōƭŜ ǘƻ ŜƧŜŎǘ ǎƻƳŜ ƻŦ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǎǇƘŜǊŜǎ ŦƻƭƭƻǿƛƴƎ ŀ ǎƻǊǘ ƻŦ ŀƭƳƻǎǘ άƛƴǎǘŀƴǘŀƴŜƻǳǎ ƳƻǘƛƻƴέΦ 
This behaviour suggests a type of electro-statically driven kinematics and that all the components 
of the light complex are plasma spheres, whose heat is maintained constant by a force that 
ǇǊŜǾŜƴǘǎ ǘƘŜ ƘŜŀǘŜŘ Ǝŀǎ ŦǊƻƳ ŎƻƻƭƛƴƎΥ ǘƘŜ άƻŦŦ-ƭǳƳƛƴƻǎƛǘȅέ ǇƘŀǎŜǎ ŀǊŜ ǎǳǎǇŜŎǘŜŘ ǘƻ ōŜ ƻƴŜ ƻŦ ǘƘŜ 
main self-regulating modes that prevents these spheres from liberating their energy explosively 
when the temperature is too high within a too small confining volume. Nevertheless the clustering 
behaviour can be observed only when these light phenomena are observed with a zoom lens or a 
telescope, or when the distance away from them is very little. When seen with the naked eye 
ǘƘŜǎŜ ƭƛƎƘǘ ǇƘŜƴƻƳŜƴŀ ŀǇǇŜŀǊ Ƨǳǎǘ ƭƛƪŜ ǎƛƴƎƭŜ ƻŎŎŀǎƛƻƴŀƭƭȅ άƛƴŦƭŀǘƛƴƎέ ǎǇƘŜǊŜǎΣ ōǳǘ ǳǇƻƴ ƳƻǊŜ 
careful observation shows that they are composed of many secondary spheres whose appearance 
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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 videoed the same kind of phenomenon in the case of the Min-min lights in Australia (Strand, 
1996) and the Hornet and Paulding lights in the U.S.A. (Teodorani, 2008). 
 

 
Figure 7. ¢ƘŜ άŎƭǳǎǘŜǊƛƴƎ ŜŦŦŜŎǘέ ƳŀƴƛŦŜǎǘŜŘ ōȅ ǘƘŜ ƭƛƎƘǘ ǎǇƘŜǊŜǎ ƻōǎŜǊǾŜŘ ƛƴ IŜǎǎŘŀƭŜƴΥ ƻōǎŜǊǾŜŘ άƭƛƎƘǘ 
ǎǇƘŜǊŜǎέ ŀǊŜ ƛƴ ǊŜŀƭƛǘȅ ŎƻƳǇƻǎŜŘ ƻŦ Ƴŀƴȅ ǎŜŎƻƴŘŀǊȅ ǎǇƘŜǊŜǎΣ ǿƘƻǎŜ ƛƴŎǊŜŀǎŜ ƛƴ ƴǳƳōŜǊ ƛǎ ǘƘŜ Ƴŀƛƴ 
cause of light variability (as shown by the diagram in the lower part of this figure).  

 

4. The 3-D light distribution of the overall light phenomenon is not usually of Gaussian kind 
(typically represented by a smoothed bell-shaped curve where luminosity decreases exponentially 
away from the nucleus) such as in the case of a more typical spherically-shaped plasma 
concentration as is found associated with a typical star (Limb darkening, website), but it is quite 
rectilinear, as it would be expected by an uniformly illuminated solid (Teodorani, 2004). Apparent 
solidity can be more successfully explained by a model where electrochemical forces intervene in 
confining the plasma (Teodorani, 2004, 2008; Turner, 2003). 
 

5. The very few optical spectra that have been obtained of the light phenomenon do not show a 
άǳƴƛŦƛŜŘ ǇŀǘǘŜǊƴέ όǎǳŎƘ ŀǎ ǘƘŀǘ ƻŦ ŀ ǎǘŀǊ ƻŦ ŀ ƎƛǾŜƴ ǎǇŜŎǘǊŀƭ ǘȅǇŜΣ ŦƻǊ ƛƴǎǘŀƴŎŜύΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǎǳŎƘ 
ŀ ǇƘŜƴƻƳŜƴƻƴ ŘƻŜǎƴΩǘ Ŏƻƴǘŀƛƴ ǎǇŜŎƛŦƛŎ ŎƘŜƳƛŎŀƭ ŀōǳƴŘŀƴŎŜǎ ƻŦ ƛǘǎ ƻǿƴ ōǳǘ ƛǘǎ ǎǇŜŎǘǊǳƳ ƛǎ ǎǘǊƛŎǘƭȅ 
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 location of the light phenomenon relative to the 
ground. In fact, if the phenomenon occurs close to the ground or if some earth-particles are 
occasionally suspended in the air, as happens very often (see Fig. 10), it can produce a spectrum 
that reflects the composition 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 localized plasma 
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condition of the surrounding air the optical spectra can simulate semi-conductive characteristics 
showing a light-emitting diode- (LED) like spectrum (Teodorani, 2004). Therefore spectra vary 
according to several parameters and do not constitute a fixeŘ άǳƴŎƘŀƴƎŜŀōƭŜ ƛŘŜƴǘƛǘȅ ŎŀǊŘέ ƻŦ 
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 (Montebugnoli 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 as low-energy plasma. This 
might be further supported by the fact that ς as it has been reported indeed ς 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 
exist in which other shapes have been encountered and where such a spherical shape changes 
into something else (Teodorani, 2008). 

 
Figure 8. Up. Time variability during 3 minutes of the received luminosity (numeral counts) of one light 
phenomenon (composed of many secondary clustered spheres) observed in Hessdalen, July 2001. Data 
were obtained using a Canon TM-1 professional videocamera. Received luminosity has been calculated 
ǳǎƛƴƎ ǘƘŜ ǘŜŎƘƴƛǉǳŜ ƻŦ άŀǇŜǊǘǳǊŜ ǇƘƻǘƻƳŜǘǊȅέΣ ǿƘŜǊŜ ŀ ŎƻƳǇǳǘŜǊ ƎŜƴŜǊŀǘŜŘ ŀǇŜǊǘǳǊŜ ƻǾŜr a grid of 
pixels is used and the numeral counts within the aperture are added up. Down. Correlation between 
ǊŜŎŜƛǾŜŘ ƭǳƳƛƴƻǎƛǘȅ ŀƴŘ ǎǳǊŦŀŎŜ ŀǊŜŀ ƻŦ ŀ ƭƛƎƘǘ ǇƘŜƴƻƳŜƴƻƴ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ŀ άŎƭǳǎǘŜǊƛƴƎ ŜŦŦŜŎǘέΦ 


