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Synopsis — Since 1984 Project Hessdalen, together with its several affiliate research groups in the world,
can be considered one of the very few pioneering worldwide initiatives in the attempt of instrumented
based investigation of anomalous aerial phenomena. Experience has shown what is missing for a full
scientific study of this enigma. As a new operational phase is now demanded, in this document a detailed
proposal is made with the clear intent of drastically increasing our knowledge of a phenomenon that is
going on in this Norwegian area since more than 40 years. Several incremental research steps are
proposed and discussed, with their scientific rationale and procedural outline. The main goal is to attempt
to give to Project Hessdalen’s observatories a more analytic potential, which would overlap with its
eminently surveillance-like main characteristics.

1. Introduction

Mysterious light phenomena occur very often in the Hessdalen valley in central Norway. Such lights
can be of different colors, most often of spherical shape. They often blink or pulsate and split in
more parts. Strange flashes of light often precede the apparition of the lights.

Project Hessdalen has been one of the very first attempts to obtain measurements on this kind of
Unidentified Aerial Phenomena (UAP), starting from 1984, when the first observational campaign
was carried out using several instruments (Project Hessdalen, website; Strand, 1984; Teodorani &
Strand, 2001). The analyzed data showed very interesting anomalies, the most important of which
were the following:

Many sightings of confirmed anomalous luminous phenomena.

Oscillating signals: magnetic (0.5-10 nT and over) and radio (12.5-22.5 dB, range 130-1115 MHz).
Several intermittent and sharp radar recordings.

Reaction to Laser.
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These results triggered the interest of the international scientific community. Congresses and
workshops were done (Fryberger, 1997; Smirnov, 1994; Zou, 1995, Teodorani & Strand, 1998). In
the course of the years, two observatories were built up, the first of which was the “Blue Box”
(Project Hessdalen, website). The second observatory, placed in a subsequent time on Mount
Skarvan was used for Science Camps for students (Sciencecamp, website). Collaboration with
several international scientific and academic research groups was created and developed along the
years (Hauge et al., 2016; Monari et al., 2013; Teodorani, 2004; Vargemezis et al, 2018; Zlotnicki et
al. 2012). Several expeditions to the Hessdalen area allowed obtaining some data during fieldwork.

At present, although scientific missions were able to define more precisely its behavior, the

Hessdalen phenomenon together with similar manifestations in the world remain unsolved, even if

many theories and hypotheses have been proposed to try to explain them (Freund, 2003; Gross,

2013; Pascoli, 2021; Persinger, 1990; Pettigrew, 2003; Puthoff, 2000; Rabinowitz, 2002; Santilli,

2016; Smirnov, 1994; Straser, 2007; Teodorani, 2004, 2022; Tsytovich et al., 2007; Turner, 2003;

Zou, 1995). Some of them can be mentioned: mirages and illusions, piezoelectricity and tectonic
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strain, natural battery, cloud of electric charge, magnetic monopoles, mini-black holes, solar activity,
wormholes, electrochemical confinement, quantum vacuum fluctuations, plasma life forms,
extraterrestrial visits, alternate dimensions of reality.

Apparently, the phenomenon — characterized by various typologies —is of natural origin, except that
sometimes-structured objects also appear in the area (Project Hessdalen, website). The reason of
such unusual superposition is not presently known. It is required that a scientific investigation is
carried out taking into account all the aspects in which the phenomenon manifests itself. And yet
this phenomenology or a very similar one, which is reported also in other parts of the world in a
recurrent and localized way (Akers, 2001; Bunnell, 2009; Caton, website; Joplin Spook Lights,
website; Kelleher & Knapp, 2005; Kuersten, 2021; Mansfield, 1971; Rutledge 1982; Teodorani,
2014), offers a very big enigma for physics to be solved, in particular the capability of the light
phenomenon to remain turned on for long times as if the plasma that constitutes it were confined
inside a self-sustained structure without energy losses.

We are going to relaunch the Hessdalen research, by upgrading, in particular, the Blue Box
observatory by equipping it with new-generation measurement instruments and supported by a
new international research initiative whose goal is to solve the Hessdalen mystery, by using the
competences of both physics and engineering.

2. Strategy and Scientific Goals

The intentions of this group are marked by the utmost pragmatism, which means that whatever
action must be focused on the highest probability that a scientific result is concretely obtained.

Ideally, a monitoring station must be equipped with different multi-mode and multi-wavelength
well calibrated measurement instruments (Loeb & Laukien, 2023; The Galileo Project, website;
Watters et al., 2023) whose goal is twofold: a) being an efficient surveillance system able to scan
the surrounding environment (both the sky and the ground) 24 hours a day; b) having the capability
to analyze in detail the quantity and the quality of the produced electromagnetic emission.

Being able to track an aerial target both at nighttime and in daylight is a fundamental prerequisite
in order to allow researchers to obtain real scientific information that can enable them to
understand the physics of the problem. In order to reach this task efficiently it is necessary to
proceed through several subsequent and incremental phases. The proposed idea is to ask for
funding for the first step, and to obtain results so that any further funding request for the
subsequent phases is justified. The basic incremental steps are described here:

A. First Level — Reactivating and Refurbishing the Old Instruments

All the standard instruments of the Blue Box are expected to be reactivated, in particular VLF/ELF
spectrometer, radar, magnetometer, REG and video cameras, and computers that control them
(which might in case be replaced with faster ones). The second observatory, at Mount Skarvan,
should be reactivated too as a permanent station for the Science Camp of students and for visiting
scientists who want to carry out night watches using their own instruments.



Some improvements should be done, in particular the way in which the acquired data are saved
(probably on the cloud) and made available to the scientific community for an in-depth analysis.
Data acquired in the past — both from the Blue Box and from the Skarvan station — should be
rendered available too both for analysis and for statistical studies. The Hessdalen observatories
contain potentially some unexplored data that cannot be left on the back burner.

Links should be established with both Norwegian and foreign scientific and technological institutes,
and with the military (especially radar stations and air force), both in view of a possible collaboration
and as a high-quality peer review base of all the scientific research done.

B. Second Level — Target Tracking, Video/Photography/Photometry and Triangulation

This phase would be characterized substantially by two main optical instruments: a) all-sky camera
and b) pan-tilt unit able to track a CCD or CMOS camera attached to a zoom lens, towards the target
both in daylight and at nighttime. Substantially, the all-sky camera system is expected to be able to
identify targets of opportunity after Al machine learning (Watters, 2023) has been applied to it on
the basis of a complete pre-prepared database of known flying objects (such as airplanes, drones,
cars, meteors, birds, insects, etc.), and to order the pan-tilt unit to track the chosen target.

This operation — which is typically preparatory to the next ones — should precede all the subsequent
ones in order to assure that the tracking system and its servomechanisms work correctly also for
UAP phenomena that fly very fast or in an erratic way. Clearly, in such a way it might be possible to
obtain relatively high-resolution images or video footages of flying objects, in order to document
them and, above all, to test the pan-tilt tracking system.

Placing a second (or in case a third one) all-sky camera at a distance of at least 1 Km from the Blue
Box (possibly at Mount Skarvan) would allow to determine both the distance of the videoed
phenomenon and its linear size if the object is extended. In fact, every physical parameter is strictly
dependent on the knowledge of the distance, which compared with measured parameters allow to
obtain the intrinsic value of physical parameters.

Let us now explain in some detail what we are going to obtain in this step. The measurement of
photons emitted from the surface of a UAP can be of fundamental importance in order to try to
understand the physical mechanism that is producing light, especially at night. This is normally done
in astronomy when extended sources — such as galaxies and planets — are studied. Being all the
photonic physics of the problem very well known (Lang 1991), once the distance is known using
radar or triangulation procedures, what we are going to measure (Teodorani, 2001) are the
following physical intrinsic parameters of the source:

e Superficial intensity — Construction of isophotal contours.

e Point spread function (PSF) — Luminosity distribution across the surface and measurement of
the “slope factor” (or intensity gradient) from the center to the peripheral area.

e Total luminosity — Luminosity in a given wavelength interval of the entire surface, once the
intrinsic (linear) radius is known after the distance (and in case the temperature too) has been
determined.



e Color index — Ratio of luminous received fluxes in several contiguous wavelength ranges
corresponding to different filters, ranging from the near ultraviolet to the near infrared
(analogous to U, B, V, R, | in astronomy).

e Period of luminous variability — Time variation of total luminosity and superficial intensity, of PSF
and of color indexes.

All of these measurements are expected to be carried out if the UAP is illuminated all over the
surface.

In the case that the object contains only one or more luminous spots over the surface, then high
spatial resolution will allow to resolve the precise location of such spots. A strong dynamic range of
the CCD or CMOS cameras will allow distinguishing contiguous areas with weakly luminous and
strongly luminous spots.

Compared to conventional photographic emulsion and plates of the past, present CCD and CMOS
cameras allow much improved performance in measuring the light of astronomical objects (Walker
1987), especially when weakly luminous sources are considered. The same technique can be used
very efficiently to study luminous unidentified objects in the sky, whatever they are, and at any time
of the day. A careful study of all the derived physical parameters can allow to ascertain the natural,
manmade or non-manmade artificial nature of UAPs, and to understand the physical mechanism
that produces the observed luminosity if they are real.

C. Third Level — High-Speed Photography/Photometry and Spectroscopy

This phase would be characterized substantially by two main optical instruments: a) all-sky camera
and b) pan-tilt unit able to track a high-speed zoom camera for imaging and a CCD or CMOS zoom
camera connected with a spectrographic device, towards the target, assuming that both units of b)
system are attached to the same altazimuth mounting.

The camera for direct imaging should be of the type of high-speed video camera/photometer (i-
Speed, AOS Technologies, websites), able to acquire at least 1000 fr/sec with integrated buffer
memory (or of streaming type, in case), as a good compromise to obtain a sufficient high-time
resolution at an acceptable spatial resolution for every frame. The use of this system is threefold:

1) Obtaining a high-resolution image of the phenomenon using only 1 fr/sec at the maximum
available focal length (such as 500 mm);

2) Obtaining a time sequence of many low-resolution images of the phenomenon using 1000-5000
fr/sec at the maximum available focal length in order to verify if the phenomenon is rapidly
variable in luminosity, color and shape;

3) Obtaining a time sequence of many low-resolution images of the phenomenon using 1000-5000
fr/sec at the minimum focal length (such as 10 mm) in order to verify if the phenomenon is very
rapidly moving in the sky (such as 10 Km/sec) in a continuous, jumping or erratic mode. In such
a case, a wide-angle mode without tracking would be used, in order to study the kinematic
behavior of the phenomenon.



High time resolution will allow ascertaining if possible luminous spots placed on a dark object are
rotating, pulsating or moving across the surface.

Clearly, an optimal quality of measurements will be guaranteed if the object is relatively close to the
sensors, so that a better determination of the linear size can be done, and/or if it is sufficiently
luminous in order to allow to use a high number of frames per second (such as 5,000 to 10,000
fr/sec) using the high-speed camera. Both of these situations will greatly help to study the variability
of light with time and with radius across the surface.

In general, quickly variable luminous manifestations cannot be detectable during the acquisition of
electronic images or video frames of weakly luminous UAPs, for which a long integration time is
actually needed: all possible time variations would be washed out inside the acquired image.
However, according to a scientific evaluation of some witnessed cases (Vallee, 1998), UAP’s
luminosity can occasionally reach very high values (from 500 up to 30,000 MW). In this specific case,
due to the very short integration times needed it is possible to use many frames per second and to
verify if what to the eye appears as a stable luminosity is in reality the result of a high-speed regular
or irregular pulsation that is not ascribable to atmospheric scintillation, absorption or turbulence.
This may turn out to be important in order to infer the physics of the phenomenon, let it be natural
or not. A regular or semi-regular pulsation — of the order of 101-103 sec just to give an example —
or a monotonically increasing or increasing variation of the pulsation rate might furnish some insight
on a possible propulsion mechanism or a merely physical mechanism of phenomena of the ball
lightning kind, especially if such pulsation is time-correlated with the color, the speed, the
acceleration or even the linear dimension of the UAP. As we can verify in high-speed photometry of
stars what we can obtain is a very high-resolution light curve of the luminous target. Light curves in
astronomy are a crucial measurement that can help to interpret several kinds of phenomena. Exactly
the same kind of procedure can be used to investigate unidentified phenomena that are seenin our
atmosphere. High-speed luminosity variation can be due to the fast rotation of one or more light
spots on the surface of the object, to the pulsation of the object’s luminosity, to the intrinsic
pulsation of the object itself or to transient photonic events coming from the surface of the object.
Theoretical modeling of astronomical kind can be used to deduce which of the possible phenomena
is going on.

In order to study fast variations of UAPs, two sensors can be used: a) a multi-pixel photon counter
(MPPC) and b) a high-speed camera. In the first case (PANOSETI, website) it is possible to detect
transient very short duration luminous events located — just as luminous spots — on an extended
surface, using both high-time (up to a nanosecond) and high spatial resolution via a many-pixel CCD
detector where every pixel works as a photon counting photometer. This procedure is ideal to have
a quantitative description of the emitted photons across a luminous surface and their variation in
time, in the case of luminous UAP at night, assuming that the detector is attached to a telescope or
to a zoom lens. The same technique is currently used in Optical SETI in order to search for Laser
events from other stars. In the second case (i-Speed; AOS Technologies, websites) a camera
monitoring system is used with a maximum time resolution of up to one millionth of second; as the
spatial resolution of every frame decreases with increasing time resolution, using in practice 1,000-
5,000 fr/sec is an optimal compromise between time and spatial resolution. This procedure is ideal
to study any possible fast variation at daytime of luminous and non-luminous objects and at
nighttime for very luminous objects. Both detectors can be used in wide-angle mode also in order
to verify if UAP phenomena are able to move very fast from a point to another of the celestial
sphere.



High-speed photometric observations are intended to be simultaneous with spectroscopic ones,
where a separate CCD or CMOS detector is used for spectra acquisition.

Let us now pass to spectroscopy. The lens (attached to a CCD or CMOS camera) used for
spectroscopy must be of short focal length (such as 50 mm) and high-aperture (such as 100 mm) in
order to allow maximum luminosity for typical weak signals coming from spectroscopy, and must
be connected to a specific dispersing system that allows medium spectral resolution (R = 2500),
wide field and no slit (Masters, 2014). The absence of a slit for light dispersion allows the pan-tilt
system to track the target relatively easily. The choice of a medium and not high-resolution
spectrograph is just the only possible compromise. In fact, weakly luminous targets may require too
long integration times in order to obtain an acceptable signal-to-noise ratio (at least S/N = 10) during
the tracking operation, which may increase of a factor 10 as the resolution increases from R = 2500
to R=10000. Moreover, a medium-resolution system is much less heavy than a high-resolution one.
This can help to avoid mechanical inertia during the tracking of targets that move very fast and
suddenly invert their direction of motion. A medium-resolution spectrograph allows the acquisition
of spectra of light sources that are both point-like and extended. Above all, this kind of spectrograph
(Griem, 2013; Lang, 1991; Walker, 1987) is potentially able to resolve blends of spectral lines, to
study baseline broadening of spectral lines, to calculate without appreciable error the equivalent
width of spectral lines, to detect lines that would be too weak to appear in a low-resolution
spectrum, and above all to be able to resolve the typical line splitting effect due to the presence of
a strong magnetic field (Zeeman effect) in the plasma constituting the light phenomenon. For
instance, if the light source is very luminous (1 MW or more) and if the magnetic field intensity in
the plasma is very high (1 T or more) executed calculations show that it is possible to obtain a
medium resolution spectrum with acceptable S/N ratio using an integration time of 10 to 30 sec
(see Appendix 2). Scientific literature shows that UAP can reach luminosity as high as 500 MW or
much more, at some circumstances.

This spectrograph must be equipped with a Lamp able to produce reference spectral lines (of Helium
and Argon, for instance) of known wavelength, which are necessary when the obtained spectrum
of the target must be subject to pixel-wavelength calibration (RSPEC, website).

Instead of medium resolution, we can obviously use low-resolution spectroscopy, by attaching a
diffraction grating to a zoom lens (Teodorani, 2021). In this case we would take an image of both
the target and its spectrum, if we use short focal lengths (typically 50 mm), by reaching a spectral
resolution R = 100. Resolution can be in case increased — by decreasing the number of A/pixel — by
increasing the focal length (typically 300 mm), so that we might reach the value of R = 500 (which
would clearly involve a longer integration time). Of course, the integration time used for low
resolution spectroscopy is at least a factor 10 less than the one for medium resolution spectroscopy
(Teodorani, 2001: see Formula 1 and Figure 1), i. e. it is much easier to take a spectrum and yet the
obtained spectrum — unless it shows lines of particular strength — is not only of low quality but can
also induce the analyst to do a wrong spectral analysis (such as confusing quantum fluctuation of
the noise with true spectral lines) especially when spectrochemical identification is required if lines
are present. Moreover, low-resolution spectroscopy, typically obtained using a diffraction grating,
can be used only for point-like light sources, and any spectrum can come out blurred if the target is
not correctly tracked. Finally, taking a photograph of the spectrum alone (if we increase R from 100
to 500) demands a manual movement that centers only the spectrum in the view field, or some
(inconveniently) complicated software able to do that automatically.
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In conclusion, only medium-resolution spectroscopy can be of true scientific (and even practical)
relevance. Otherwise, every other spectroscopic operation using low-resolution spectroscopy may
result to be often useless in the scientific way, unless we want to study only the continuum (thermal
or non-thermal) after proper flux and wavelength calibrations are done.

Indeed, the extremely high apparent luminosity that UAP can often show — also in Hessdalen —is for
physicists a really favorable opportunity to perform in particular situations medium-resolution
spectroscopy, with at least R = 2500 (Masters, 2014). Assuming that tracking is viable, extremely
luminous UAPs (Vallee, 1998) should allow to use relatively short integration times (see Appendix
1), maybe in certain cases short enough to permit to obtain several spectra of the same target in
time sequence in order to study time variability of the spectrum’s characteristics, especially if a
change of color and/or of light intensities and speed occur. Using this spectral resolution, we are
potentially able to obtain satisfactory S/N ratios (> 10). In such a way, we would have at our disposal
a very powerful tool to try to understand the physics of the light source in great detail, especially if
spectra are obtained simultaneously with measurements using different instruments, such as
CCD/CMOS cameras, RF spectrum analyzers, IR and optical direct imagers and sensors,
magnetometers, particle detectors and radar.

In more detail, we can say that the availability of medium spectral resolution would allow obtaining
crucial physical information regarding the following:

1. Ability to resolve blends of spectral lines, as for instance the bands of Oxygen in the red part of
the spectrum (Teodorani, 2014).

2. Ability to allow spectral identification of some specific chemical elements characterizing
materials that are in case occasionally ejected from the UAP. Evidence of this has been recently
analyzed in a lab, where some molten-like material was released on the ground by a hovering
UAP (Nolan et al., 2022).

3. High accuracy in the measurement of the equivalent width of spectral lines (if present), which
would allow to determine the number of atoms that concur in the formation of spectral lines
and the excitation temperature (Boltzmann equation) able to cause this (Lang, 1991).

4. Possibility to detect the Zeeman Effect in spectral lines, which would allow to determine the
magnetic field intensity which is responsible of line splitting (Lang, 1991). This would be of great
importance to help to make inferences on a possible propulsion system (Davis, 2004; Meessen,
2012a, 2012b; Holt, 1979; White, 2013) hypothetically based on extremely high magnetic fields
and superconductors able to sustain very intense electric voltage without appreciable electrical
resistance and consequent high temperature. However, a Zeeman Effect (or even Stark Effect)
might also be a sign of an unknown natural phenomenon of the ball lightning kind (Stenhoff,
1999) whose physics we might want to investigate more in-depth. Such a measurement might
be studied in correlation with measurements obtained using a magnetometer having a
resolution of 1 nT and a dynamic range of 100.000 nT; in such a case, simultaneous magnetic
detections (where the intensity of magnetic field decreases with the inverse of the cube of
distance for an electric dipole) would confirm the spectroscopic Zeeman detections (see
Appendix 3).



5. High accuracy in studying spectral line broadening at line basewidth (Griem, 2013) and its
possible variation with time. This could allow doing inferences on possible fast plasma vortex-
like rotation and/or turbulence, or even on more exotic effects such as gravitational broadening.
Modeling software can help to decide which effect is more important. Time variability of this
effect could be studied if it is possible to obtain many spectra in sequence of very luminous
UAPs.

6. High accuracy in studying blue or red shifts in spectral lines, would help to study possible fast
plasma ejections and/or collapses at speeds of the order of 1000 Km/sec, in form of a possible
P-Cygni-like effect that we often observe in several kinds of unstable stars (P Cygni, wikipedia).
Such a measurement might be studied in correlation with measurements obtained using a
particle detector. Doppler effects in emission lines might be studied also if a luminous UAP,
surrounded by a plasma envelope, is moving faster than 10 Km/sec (Zhilyaev & Petukhov, 2023)
and if its direction of (approaching or receding) motion is along the line of sight.

7. High accuracy in studying the slope of the continuum and/or verifications of the presence of
LED-like bumps (Teodorani, 2004).

Photographic/photometric and spectrographic operations — which might be coupled in case with a
single-lens infrared FLIR system (Boson FLIR camera, website) — can be done simultaneously with
measurements that are carried out at the same time using the available EM instruments, such as
the magnetometer, the radar, the VLF/ELF receiver+ antenna and the random event generator.

D. Fourth Level — Infrared Monitoring

This phase would be characterized substantially by one additional sensor-unit, based on multiple
thermal imaging FLIR (Forward Looking Infrared) cameras, typically operating in the longwave
infrared range 8 um — 14 um (Boson FLIR cameras, website). The system would consist of an all-sky
infrared configuration, with a minimum of 4 and a maximum of 7 cameras aimed at different parts
of the sky (Watters et al., 2023), all placed on a separate mounting. The use of this equipment is
justified by the need to: a) measure the temperature of the targets that are monitored at the same
time by the optical system; b) identify in the sky objects or phenomena that are not seen by the
optical system but which potentially alert the EM system and/or the radar system.

E. Fifth Level — Additional Multi-Wavelength and Multi-Mode Measurements

It is assumed that Project Hessdalen is planning to use its still available EM instrumentation, such as
magnetometer, VLF/ELF spectrum analyzer, radar, atmospheric station and REG. All these
instruments are activated simultaneously with all the others (optical and infrared).

Some new instruments (Watters, 2023) could be added to the standard equipment: particle
detector, audio detector (infrasound, sound and ultrasound), VHF/UHF spectrum analyzer, high-
power Laser. At the same time, the available radar must be put in a condition to record
automatically tracks of anomalous objects.



A long-range (45-110 minutes of duration) surveillance quadcopter-like drone should be introduced
inside the available instrumentation, equipped with Thermal/IR night vision (Combo DJI Mavic 3T,
website). The idea is to launch it to locations where and as soon as anomalous light
phenomena appear on the ground or on water, in order to obtain close-up images. As soon
the pan-tilt imaging camera sights a suspect anomalous light phenomenon, it should
automatically send the command to launch the drone to the location of interest in order to
film it at close range. Of course, this type of drones are programmed to come back
automatically to the base after a certain time, before the battery is exhausted. Additionally,
the same drone can be used in order to carry out a systematic scanning of all the valley
within a radius of 5-10 Km, using the usual thermal imager or an infrared LIDAR sensor (to
be attached to the drone, on demand). Drone survey might be also very useful in discovering
possible tracks on the ground (Phillips, 1975) which might have appeared, in case, where a
light phenomenon have been reported to be very close to the ground by the scientific
monitoring system and/or by simple witness report.

Other instruments could be hired occasionally, in the case that the situation requires it. A
ground penetrating radar (GPR) might be one of them, in case that it is necessary to scan
some areas of the valley (possibly close to mines) where anomalies have been recorded in
the past, such as bacteria disappearance, deposition of micrometric Iron particles
(Teodorani, 2004) and ground cut in rectangular shape.

A high-power Laser should be used to test any possible phenomenon’s reactions (such as
change of pulsation rate, color or luminosity) and to verify if possible deflections of the light
beam (Teodorani, 2000, 2020) occur due to possible gravitational or to magnetic refraction
effects. The pan-tilted zoom camera in use (CMOS/CCD camera or high-speed camera) would
simultaneously film any possible event of this kind. Also, the same Laser device could be
used in connection with an EEG device to monitor the brainwave of a particular witness, in
order to test a possible interaction between the light phenomenon and the human brain
(Teodorani & Nobili, 2007).

The presently used magnetometer might be replaced by a more sophisticated one where the
dynamic range is at least 100,000 nT and the resolution can reach the value of 0.1 nT. This
instrument would be ideal to record magnetic pulsations using a much better resolution than
the one obtained in the past (see Appendix 3). All the possible events of electrical blackouts
(Rodeghier, 1981) in the instruments must be constantly recorded, especially if they occur
in conjunction with particularly striking luminous events that are reported very close to the
observing stations, which are related in case with saturation of magnetometer readings.

3. Deduction of the Physical Mechanism

Data must be examined dynamically focusing on the time variability of the observed phenomenon
and on possible correlation between physical parameters (see Appendix 4). A physical mechanism
can be understood only from an accurate analysis of the dynamics of the problem in terms of time
and space variability of physical parameters (Teodorani & Strand, 1998; Teodorani, 2001; Teodorani,
2023). In fact, astronomy-like methodologies, when they are devoted to the study of variable and
transient phenomena, can be applied to the scientific study of UAP as well, once multi-wavelength
and multi-mode measurement instruments are used in a simultaneous mode. A full understanding
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of the physics of UAP cannot be obtained from mere static images but rather from the way in which
the measured physical parameters vary both with time and with space, and from the way in which
they are correlated together. The accurate measurement of physical parameter variability of UAP
can bring us to the understanding of the physical mechanism, let it be natural (Fedosin & Kim, 2001;
Stenhoff, 1999) or born from some kind of propulsion system (Griffiths, 1984; Meessen, 2012a,
2012b).

Considering that nowadays high-sophistication instrumentation is available (Watters et al. 2022),
the past research experience based both on instrumented field missions (Teodorani, 2004, 2014)
and on the quantitative analysis of witness cases (Condon, 1969; Coumbe, 2023; Hendry, 1979,
Hynek, 1972; Knuth et al., 2019; Maccabee, 1994, 1999; McCampbell, 1976; Nolan, 2022; Vallee,
1998; Zhilyaev and Petukhov, 2023) made us understand quite clearly that our next observational
steps in this research should be the following:

1. Obtain a high-resolution image of a UAP, using a dedicated zoom camera tracked to the target
by optical and infrared all-sky systems and using the most advanced CCD or CMOS detectors.

2. Calculate the distance and the linear size of the UAP, using triangulation via redundant optical/IR
systems, acoustic detectors and/or direct radar tracking.

3. Measure the intrinsic luminosity and its variation with time, once the apparent luminosity is
accurately obtained.

4. Obtain high-time resolution images of a UAP in order to measure both possible fast light/color
variations (narrow field observations) and fast movements in the sky (wide-angle field
observations), using 30-300 mm zoom lenses.

5. Measure the velocity, the acceleration and their variation with time, using also medium
resolution spectroscopic methods in case of velocities far exceeding 10 Km/sec (Knuth et al.,
2019; Zhilyaev & Petukhov, 2023) by detecting blue or redshifts in spectral lines (if present in the
spectrum) produced by “nocturnal lights” whose direction of motion is aligned along the line of
sight.

6. Measure the intrinsic magnetic field intensity deduced from a possible Zeeman Effect (Lang,
1991) recorded in a line spectrum (when lines are present) using a slitless medium-high
resolution spectrograph, and its variation with time, compared and simultaneous with the
measurement in distance using a magnetometer in order to deduce the action of an electric
dipole source.

7. Testing a UAP using a Laser beam in its vicinity in order to verify if there is a gravitationally
induced deviation (or due to magnetic refraction) and/or (without Laser) if the field stars around
the object are displaced by their normal position (Teodorani, 2001, 2020).

8. Search for a correlation between intrinsic luminosity, radio luminosity, radar signature, infrared
luminosity, velocity, audio signals, particle emission, magnetic field strength and Laser deflection
angle. Do they vary together with time or is there a phase lag?

The most crucial question is if there is a correlation between: a) luminosities of up to 30,000 MW,
velocity of 12,000 Km/h or more and accelerations of up to 5,000 g as they were deduced by physical
scientists, engineers and radar operators (Coumbe, 2023; Knuth et al., 2019; Maccabee, 1994, 1999;
Vallee, 1998), and: b) an hypothesized magnetic field strength of 10 T < B < 1,000 T, assuming that
in this specific case a magnetically induced Zeeman splitting effect can be detected spectroscopically
using a well trackable slitless echelle grating with a resolution of at least R = 2,500. Considering that
the predicted magnetic field intensity of ball lightning is expected to be at least a factor 1,000 less
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than these values (Fedosin & Kim, 2001), the main question is: what kind of flying machine is able
to produce such a high magnetic field strength?

In fact, the final goal of this research is to try to deduce from the obtained data the physical
mechanism of the UAP phenomenon. This can be due to a natural phenomenon, a manmade object
or the effect of some propulsion mechanism of unknown origin. Only an appropriate and accurate
instrumented analysis can furnish this answer. Theoretical modelling would follow consequently.

4. Conclusive remarks

The Hessdalen phenomenon represents the most important laboratory in the world to study
recurrent anomalous aerial phenomena, being Project Hessdalen probably the most complete
attempt of measuring what is effectively observed in that area. During almost 40 years of
investigation, a research know-how has been acquired as well as the awareness of improving it
(Teodorani, 2009). Evidently, nothing perfect can come out if money funding is not appropriate for
this research, and if the scientific and academic community keeps on being biased and prejudicial.
The experience acquired and the large quantity of reports collected in so many years speak for itself:
the fact that the phenomenon can be able sometimes to produce an enormous quantity of energy
should stimulate the physical science, maybe in view of a possible utilization of this energy after
reproducing it in a lab once the physics of the phenomenon is fully understood. All this requires an
adequate money funding, considering that in the Hessdalen case what is most important is not so
much analyzing witness cases but rather to measure that which is within reach of our measurement
tools.

It is not yet clear if the Hessdalen phenomenon is a natural/localized peculiarity per se of possible
geophysical origin or if it shares the same strangeness that the UFO phenomenon (NARCAP, SCU;
Society for UAP Research, websites), in its sense of the term, shows, or if it characterizes both
aspects at the same time. In reality, the points in common with the more general UFO/UAP
phenomenology are very many, considering that the cases of structured flying objects reported in
the Hessdalen valley are not a few, even as a clear minority compared to the more usual
unstructured light anomalies. This phenomenon appears by manifesting a very similar behavior in
several other locations of the world.

What has been reported and directly observed during so many years shows sometimes an apparent
violation of the known physics laws. Should we ignore this — if ascertained by observational data —
only because it does not fit the canons of accepted science? Alternatively, should this be an
important occasion to us to learn something completely new that might potentially help our
scientific knowledge to drastically expand? Scientific rigor obtained from data coming from well
calibrated and correctly used instruments, from the exclusion of any possible instrumental noise,
and of natural or manmade cases, from the repeatability of the same results obtained by different
observers and from a correct mathematical treatment of the experimental data, if not matched with
an open mind aimed at scientific exploration, is simply a sterile operation that can gratify only a
“clerical” academia but not those who want to go more in depth. We need both approaches —
scientific rigor and open mind — maybe having always in mind the enterprises done in fundamental
physics almost a century ago, when the clear evidence of an apparently paradoxical reality came out
from the calculations of the general relativity theory and, above all, of quantum mechanics.
Otherwise, we risk missing out the nucleus of the investigated problem.
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APPENDIX 1 - Feasibility of medium-resolution spectroscopy in UAP research

Question: what is the needed power (energy per unit time) of a light source at a distance of 1 kilometer so that the
proposed spectrograph will have a signal-to-noise ratio above unity in each spectral bin that we are recording?

Assuming that, at the direct entrance of the spectrograph, the signal to noise ratio S/N (or SNR) can be expressed as:

S _L-AA_ LA
N 4r-d®> 4r-d*-R

Where:

L : Energy per unit time

A : Wavelength of a single spectral line
AM : Wavelength Range

d : Distance

R : Spectral Resolution

Assuming that we are using medium resolution R = 2500 (Masters’ system), we are able to obtain S/N > 1 only if:
L=1MW  (S/N=1.7)

d=300m

Or if:

L=10MW (S/N=1.5)
d=1Km

Orif:

L=1kwW (S/N =1.5)
d=10m

Distance = 1 Km, R = 2500

4000000 /

RADIANT POWER { Watt )
o

SIGNAL TO NOISE RATIO
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Figure 1. Increase of SNR with the radiant power of a luminous source. If spectral resolution R increases
of a factor 10 (High Resolution) the SNR decreases of a factor 10. If distance d decreases of a factor 10,
the SNR increases of a factor 100.

Instead, if we use low resolution, with R = 250, all the obtained values increase of a factor of 10. High-resolution (R >
10,000), where all the obtained values decrease of a factor of 10, will not be clearly recommended. Said values for
luminosity and distance are not a limitation if AA > 1000 A (photography/photometry of continuum spectrum).

In the realistic situation of an observation, we need to use a Lens (or adjustable Zoom Lens), which is very luminous,
namely with very high aperture AL and very little focal length F., a detector with high quantum efficiency € and using a
long integration time T,

At this point, the previous formula becomes:

S L-A-A-T e

N 4r-d>-R-F’

To make some examples, if we use a lens where AL =50 mmand FL.=5 mm, if L= 1 MW and d = 10 Km, we would obtain
S/N = 1.5. While, for L= 1 kW and d = 1Km we would obtain S/N = 0.015 (insufficient); but if d = 100 m, then we would
obtain S/N = 1.5. In order to further, increase the number of received photons we need to use an integration time that
can be more or less long.

The realistic (and absurd but favorable for us) situation of previously observed UAP in the world shows that very high
values of radiant power L, deduced after doing calculations on photos of very important UAP cases (Condon, 1969;
Maccabee, 1999; Vallee 1998), do exist:

L =500 MW; L=1000 MW; L = 2500 MW; L = 10000 MW; L = 30000 MW

In particular, this important peer reviewed article speaks for itself:

Vallee, J. (1998). Estimates of Optical Power Output in Six Cases of Unexplained Aerial Objects with Defined Luminosity
Characteristics. Journal of Scientific Exploration 12(3), 345-358.

This means that considering a distance d = 1 Km and using R = 2500, we would obtain a SNR per every wavelength bin (
1 A) respectively given by:
SNR =75, 150, 375, 1500, 4500

This clearly means that using medium resolution (R = 2500) we can obtain SNR > 1 also when the distance d increases
of a factor 10 (10 Km). For example: if we observe a source with L = 1500 MW, we obtain SNR = 2.3.

In addition, for the highest values of the radiant power, it might be possible to carry out high-resolution spectroscopy
(R>10,000) too, for 1 Km < d <10 Km, being able to obtain a SNR > 1.

Clearly, if we apply an integration time, S/N will increase much more.

We can then conclude that:

+  DETECTABILITY — What are the minimum requirements for radiant power per 1 A bin for obtaining a SNR >1 of a
UAP whose distance is d =1 Km? It is 10 MW in a moonless night.

*  OPERATIONAL - If we attach to the spectrograph: 1) Zoom Lens with high AL and short Fi; 2) CMOS detector with ¢
=90%; 3) Using an Integration Time Ti, SNR may increase of a factor 10000 for a (medium) resolution R = 2500, in
a moonless night.

*  TRACKING — A slitless spectrograph (R = 1000+) has a wide field and can track an object that is standing still, or
moving linearly with no strong acceleration, deceleration or erratic movement. Therefore, the execution of T is
possible. Otherwise, probably it is not. Anyway, tests on birds and/or drone should be carried out.
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*  REALISM - Transient situations show that a UAP can reach a radiant power of 500 MW <L <30000 MW (Vallee, JSE
1998). Therefore SNR>>1atd = 10 Km +

APPENDIX 2 - Preliminary calculations for medium-resolution spectroscopy

| used the following spectral line: Hp 4861 A (Hydrogen), because it is more or less close to the center (more luminous)
of the optical spectrum’s range allowed by the used grating and because | expect that water vapor (H20) may be
ionized/excited by a heated source, so that we might see H and O emission lines. O lines are typically blended together
and mostly in the red part of the spectrum (its less luminous part), not ideal in my opinion to see the Zeeman splitting
effect. | approximated the g-factor to 2.5 for an “average line”.

Accuracy of a Spectrograph according to Resolution

Resolution R=A/AA | AA(A) | VR =1 (AA/A) c (Km/sec) | Note

100 48.6 3000

1000 4.86 300

2500 1.94 119 Standard Masters’ spectrograph
10000 0.486 30 Masters’ latest version

100000 0.0486 | 3

Table 1. Wavelength ranges and radial velocity for different values of spectral resolution.

The spectral resolution that | assumed is exactly R = 2500 (giving a precision of the order of Ak = 2A) which is the one
of the spectrograph that | tested in the field (Masters, 2014). Such a resolution is potentially able to resolve a Zeeman
splitting for a magnetic field B ~ 10 Tesla ( x 10,000 if in Gauss), and to measure a Doppler intrinsic radial velocity if the
UAP is traveling at a speed that exceeds 119 Km/sec or if it ejects or it absorbs gases from its surface.

In the specific UAP case, | expect a B value of magnetic field intensity that could be higher or much higher, such as 100
or even 1000, anyway. After all, we humans, already today, are able to produce magnetic fields up to a value of 1000 T,
so far.

Using R = 10000 or more (such as in the CASPEC ESO spectrograph, for instance) requires equipment that is much too
heavier and expensive; therefore Master’s spectrograph was a very cheap and light compromise, in my opinion.

| used this formula to calculate the Zeeman splitting AAz

Toe A A
AL =2C2 o0.B=-46710".2.¢.B
m,-c

Where:

B: Magnetic Field Intensity = 100,000 Gauss =10 T
A: Wavelength of the spectral line = 4861 A

e: charge of the electron

me: mass of the electron

c: speed of light

g: Lande factor of the spectral line = 2.5

The calculation shows that a magnetic field in the range 1 T < B < 10 T generates a Zeeman splitting of 0.28 A < Az <
2.8A.
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In addition, | calculated the Integration Time IT needed to integrate photons in a satisfactory way from a Alz= 2.8 A,
caused by a B =10 T produced by a target whose intrinsic luminosity is Li= 1 MW at a distance of 10 Km, with received
luminosity Lz = 8 x 10* W/m?. | obtained IT = 28 min if we want a S/N = 100 (ideal, but not at all realistic), and IT = 17
sec if we accept an S/N = 10 (realistic). | assumed an extended light source (10 m in diameter), with a radiating power
of L =1 MW at a distance of 10 Km (realistic), using a focal length of 300 mm and an aperture of 100 mm, plus other
indicative instrumental factors, such as sky background noise, seeing = 1”, quantum efficiency of an average CCD = 0.25.

(SY 5, 74
f \',] ‘b-AA-F,} -
IT=—>"7
g AL| m-D* A’ e
\ 4/7'(1- /

e UAP diameter D =10 m (1000 cm).

o  UAP shape approximated to a sphere with diameter D.

e UAP distance 100 m <d < 10 km (10* < d < 10° cm).

e  UAP luminosity L (Watts) assumed to be constant.

e  Optimum Signal-to-Noise ratio S/N = 100 (a dimensional).

e Sky background noise b = 2.5 x 10" nphotons sec* cm™ arcsec? AL,

e Telescope aperture Dt = 20 cm (of a typical portable telescope of the Celestron or Meade type).
e Telescope focal length Ft = 286 cm (same as above).

e Disk-like dimension for a point-like source (the “seeing”) B = 1 arcsec.

e  Photometric CCD detector efficiency factor € = 0.25.

The conclusion is that:

1. If we want R = 10000 or more we would need a very expensive and heavy instrument (not suitable for our pan-tilt
system), which is not practical at all for our necessities.

2. Using R =2500 (Master’s system) is an acceptable compromise, as the system is very light and easily used on a pan-
tilt mounting.

3. Using R = 2500, we have a precision of AA =~ 2A, which allows us to measure the Zeeman splitting effect on spectral
lines of the order of AAz = 2.8 A, caused by a B = 10 T produced by a target whose intrinsic luminosity is L = 1 MW
at a distance of 10 Km, with received luminosity Lr = 8 x 10 W/m?2. This allows us to obtain an integration time of
IT =17 sec, if we (very realistically) settle for a value of S/N = 10.

12 Farget Luminosity = | kW
— 1*10 T
8 l'lllIl - .‘_’/J
0 wd) ll“,l” — = p—— <
w " a0 - )
= bid) L &
- . / — o
Z wd M0 -
o 1*10] = -
= gy 10 - o
§ 1*10° - -
8 tetd) 1000 - -
- ) 100 = -
z id) 10 = o
' 1= -
-
- or - 1 -
001 T T (3
1*10 1*10 1*10

d - UAP DISTANCE (cm)

Figure 2. Exposure times for a UAP target with luminosity L = 1 kW, given 8\ = 0.005 A (ta), 81 = 0.05 A (tb), 5 = 0.5
A (tc), 8\ =5 A (td), A = 50 A (te), A = 500 A (tf). Target diameter is assumed to be D = 10 m. Distance d is varied
from 100 m to 10 km. Graph is plotted on a bi-logarithmic scale.
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It is evident that when the value of AA increases, the integration time IT decreases as well. In fact, when we use low
resolution instead of medium resolution spectroscopy the integration time decreases of a factor 10 for a light source
with fixed value. When AM is around 1000 A we enter into the realm of direct imaging, namely (CCD or CMOS)
photometry, which obviously allows to obtain extremely short values of the integration time and which, consequently,
allows us to carry out high-speed photometry for very luminous sources.

APPENDIX 3 — Important considerations for magnetic measurements

There are some good reasons to hypothesize that the very high values deduced for UAP’s luminosity, velocity and
acceleration might be correlated with a very high intrinsic value of magnetic field intensity.

According to a very rich amount of reports, very strong magnetic fields related with UAP sightings were responsible of
electromagnetic interference with electrical devices (Rodeghier, 1981). In particular, in cars, a high magnetic field might
saturate the ignition coil and reduce voltage to the spark plugs, and could cause a momentary halt to current flow or
increase resistance in some engine component.

Considering that the received magnetic field intensity produced by an electric dipole or electrical engine of some kind
typically decreases with the inverse of the cube of the distance, unless the emitted magnetic field is as high as 100,000
T, what we would be able to measure with our magnetometer at the distance from the source where it is located is
expected to be a very low value. Simulation represented by Fig. 2 shows very clearly that beyond a certain distance any
possibility of measuring the magnetic field ceases already when the distance of a source of magnetic field B=10T
reaches 2 Km.

Reference ~ for Ball Lightning: 0.001 T<B<05T

Received Magnetic Field Intensity B {nT) vs. Distance d from Source (m)

B=10T B=100,000T

GEOMAGNETIC STORMS

-
m
+
o
o
e A e s . e
- T e e e e —

Received Magnetic Field Intensity B (nT)

Distance d from Source (m)

Figure 3. Expected decay of magnetic field intensity with distance from the source if B = 10 T. Comparison with B =
1,000 T and B =100,000 T is also shown. The effect of geomagnetic storms due to solar activity is shown as well.

If the UAP is some sort of “machine” (manmade or not) very strong values of the magnetic field might be expected
(Meessen, 2012a; 2012b). Nowadays our technology has reached the capability to build magnets (in the case for plasma
confinement in nuclear fusion experiments) where the magnetic field intensity reaches values of up to 1,200 T. If this is
the case for the monitored UAP phenomena then a simple calculation shows that the magnetic field can be still
measured at a distance of 5 Km. If the intensity is a factor 100 or 1,000 higher —which human technology cannot produce
yet —then the distance limit might reach the maximum range of a general observatory such as the one installed by The
Galileo Project which is around 12 km (Watters et al., 2023).
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Due to their very little size and very short duration, it is highly unlikely that a natural phenomenon of the ball lightning
kind is able to produce an excessively high magnetic intensity, which according to theory is expected to be typically in
the range 0.001 T<B <0.5T (Fedosin & Kim; 2001) and for an extended period of time as it has been observed during
previous observations of UAP phenomena. Other natural phenomena such as fireballs, meteor reenters, Chelyabinsk-
like events and powerful conventional lightning are expected to be much more magnetically powerful than ball lightning
and, anyway, with a much shorter duration than in the case of reported UAP events.

In any fact, the measurement of a magnetic disturbance alone cannot be considered if an optical, infrared, radio and/or
a radar counterpart ascribed to an UAP is not recorded at the same time. The same can be said for an electromagnetic
(VLF, VHF and UHF) disturbance if it is not accompanied by a UAP manifestation in the sky that is visible in the optical
and in the infrared.

In conclusion, due to the law of the inverse of the cube of distance, unless a UAP is just flying very close to the monitoring
station (which is highly unlikely, and yet it would generate saturation in the magnetometer’s reading), what would be
realistically measured is expected to be in the approximate range of 10-100,000 nT, assuming that the effects due to
geomagnetic storms, ferromagnetic rocks, internal instrument noise and manmade machinery can be promptly
removed. In particular, space weather must be always checked out (Spaceweather.com, website) as soon as a suspect
magnetic reading is recorded by the magnetometer: this is a source of noise that must be removed. If at the same time
a luminous phenomenon is recorded by the instrumentation, then we would have an overlap of two phenomena
together, which must be separately weighed very carefully.

The intrinsic magnetic field intensity of the source can be obtained by extrapolation once the distance is known using
radar and/or triangulation. A further and solid confirmation of such a value might come from a possible measurement
of the Zeeman Effect (Lang, 1991) in optical spectra of the UAP under investigation, if a relatively high resolution is used,
if the spectrum shows emission lines in it and if the intrinsic magnetic field intensity is very high.

The measurement of the magnetic field might turn out to be of paramount importance if what we are observing of an
UAP is due to the effect of some kind of propulsion mechanism (Griffiths, 1984; Meessen, 2012a, 2012b), where
extremely high electric currents flowing through superconducting devices could be produced. If the surface of the UAP
is able to resist to million or billion volts in order to produce very high magnetic fields without undergoing an appreciable
factor of electrical resistance and consequent overheating and if this effect is anyway able to excite/ionize atmospheric
air around then the flying object might be highly self-luminous, as it has been reported very often. Clearly, verifying if
there is a time-correlation between magnetic intensity and other fundamental physical parameters such as velocity,
optical luminosity, color, radio brightness, radar signature, and particle emission would give us fundamental insights on
the physics of the observed phenomenon, and in particular on the propulsion mechanism.

Reasonably high resolution — not more than 1 nT, but preferably 0.1 nT — would also allow us to verify if the detected
magnetic field is subject to pulsations, as it was recorded in the past during previous research (Strand, 1984), and if they
are correlated with fast variations of luminosity, color, radio brightness and particle emission. We might be observing a
constant or monotonically increasing and/or decreasing pulsation, which can be accurately measured using all of our
instruments.

In practice — in the case that we are really assisting to a technological phenomenon of some nature (not necessarily
extraterrestrial) — our monitoring operations would take the form of “dynamical back-engineering”, by observing a
machine by not dismantling it inside an hangar but rather by observing meticulously how it behaves during the flight.
Otherwise, if it is not an artificially produced manifestation, we might have the chance to study in detail a high-energy
natural phenomenon (not ball lightning like) that we have never been aware of. In both cases, our knowledge of physics
could be highly enhanced.

APPENDIX 4 — Important questions for physics

e How does the intensity of UAP's magnetic field strength change over time?

e How is UAP's speed time-correlated with its color and luminosity?
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Does UAP react to Laser beaming?

Does UAP apparition in the sky alter stars' apparent position and/or luminosity?

Does UAP disappear from visible wavelength range while seen in infrared?

Does UAP disappear from sight and from IR while constantly targeted by radar? And vice versa.

How does the pulsation rate of magnetic field and microwave changes with speed, color and luminosity?
How is the apparition of UAP correlated with simultaneous electric blackout of some areas?

Do spectral lines appear when a luminous cloud suddenly surrounds the UAP?

Does the luminous surface area of the UAP shrink or expand in time, while it stands still?

Does the UAP (ascertained as anomalous by instruments) start to make the noise of an aircraft?

Are Doppler effects deduced from radio data (VLF, VHF, UHF) time-correlated with the emission of particles?

Does a UAP at night increase dimensions of its intrinsic extended surface because it "inflates" or because
suddenly a cluster of small lights surround a central nucleus, as seen from large distance?

Does a UAP change its radar cross section?
Is the apparition of UAP correlated with intrinsic geophysical anomalies?
Are "structured UAPs" kinematically and spatially correlated with unstructured "light balls"?

How do measured physical parameters (suddenly?) change when a UAP suddenly accelerates or does right angle
turns?

What is the timescale of luminosity and color change of a UAP?

Assuming that, as soon as we have a significant statistics, we want to build up a "Luminosity Function" for UAPs,
we need to know the number of UAPs per luminosity interval.

Do (recorded) semi-regular or regular UAP light pulsations contain a coded message, are they the after-effect of a
propulsion system or are they simple light fluctuations of an unusual (BL-like) natural phenomenon?

Is the radar cross section constant or does it change or disappear when the UAP: 1) is standing still; 2) is moving at
constant speed; 3) is accelerating; 4) is changing luminosity and/or color; 5) is disappearing from sight?

Are the clocks that are piloting the measurement instruments affected by the UAP passage, close and/or in
distance?

Are the horizontal and vertical (both downwards and upwards) speeds/accelerations of a UAP comparable in
amplitude or not?

How does the light and color distribution change along the extended surface of a UAP (disk-like, triangle-like,
lozenge-like, etc.)? For instance: the ratio between light intensities in the core and in the peripheral area of the
illuminated surface. How - then - does this ratio vary with time, when all the other parameters (in particular speed
and acceleration) vary?
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