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The Discovery of the Clouds
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FIGURE 1. This diagram shows the locations of the ‘Lagrange Points’ known as L4 
and L5 of the Earth–Moon system, indicating the positions of the two clouds. In 
this diagram, the Earth is at the centre, and the Moon is directly above it. Although 
distinct, bounded balls of plasma can form anywhere at modest scales (as for instance, 
and as we shortly see, the tiny balls of ball lightning on the Earth), for really big 
ones in space it is helpful for them to come to rest in spaces free of gravitational 
pulls, and when such a niche appears it is pretty certain that it will soon be filled 
by plasma which will form a ball as big as the niche allows. And that is why the L4 
and L5 points are perfect homes for huge plasma clouds, for they are the only two 
points between the Earth and the Moon free of gravitational pull from either the 
Earth or the Moon. This image is not drawn to scale and the relative sizes of the 
bodies shown here bear no relation to their true sizes; this image is intended solely 
to show the geometrical spatial configuration. Seen at this scale, the Earth and the 
Moon would be extremely tiny or perhaps even too small to see, and as the main 
text explains, each of the Clouds is four and a half times the size of the Earth. 
(Image drawn for the author by Eric Wright)
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Figure 2. The central dark spot is the Sun. The dotted line is the orbit of the Earth, 
intentionally simplified here to look like a circle. The solar wind is not blasting 
straight at us, but is swirling in this way, with the swirls sweeping across us. This 
drawing is taken from Alexander Piel’s excellent book Plasma Physics (2nd edition, 
Springer Verlag, Heidelberg, 2010). He does not give his source for it, and the speed 
has been indicated wrongly by the unknown artist, nor is the rotation taken into 
account for the speed indication. But the basic idea is clear, namely the Archimedean 
spiral form of the solar wind which fills our solar system.



Figure 3. A Yukawa Ball, which consists of several hundred dust particles clustered 
together. The ball, which is a ‘strongly coupled’ (a term for describing elements 
of a system, such as particles, which have powerful interaction energies holding 
them together) dusty complex plasma structure, is approximately 7 mm across. 
The spherical cluster has a nested shell structure and is not just random inside. 
These balls are selfassembled. Such Yukawa Balls can form even at room temper
ature and do not need to have an exotic environment of very high or very low 
temperatures. 

From Torben Ott, et al., ‘Molecular Dynamics Simulation of Strongly Correlated 
Dusty Plasmas’, 2010.8
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Great Balls of Fire
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Figure 4. A portion of Goepfert’s photo taken in 1955 showing two of the three 
identical current paths of arcmode current flashes travelling through the same 
lightning ball and occurring microseconds apart so that they all appeared on the 
same photograph side by side. This evidence substantiates the theory of ball lightning 
being charged dusty plasma crystals. If plotted in three dimensions, the current path 
would help us to reconstruct the invisible host crystalline structure. If the current 
paths had been randomly created, they could not have been the same like this. Just 
to be clear, this is a photo not of a lightning ball itself but of current flashes travel
ling through part of a lightning ball, showing only a portion of that ball, which is 
why the image itself does not look like a ball!
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When Heaven Was Young
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Figure 5. The Angel of the Lord speaks to Moses from the Burning Bush (top left 
corner). The snake may refer to the transformation of Moses’ staff. This image is 
from an illustrated Latin Bible of 1567.



Figure 6. William Blake’s 1807 lithograph of Enoch in Heaven.
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Kristian Birkeland’s Miraculous Discovery
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Kristian Birkeland appeared until recently on the Norwegian 200 kroner banknote. 
Image reproduced with the kind permission of the Bank of Norway. Copyright by 
Norges Bank/ artist Sverre Morken. This banknote was legal tender in Norway 
between the years 1994 and 2018.
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Kristian Birkeland’s Miraculous Discovery

Figures 7 and 8. The title page and the foldout engraving of the 1716 publication 
about the Aurora Borealis by Christoph Langhansen, from my imperfect copy of 
this rare work.
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Figure 9. This engraving of 1733 shows the ‘Sun’s atmosphere’, as conceived of by 
de Mairan, extending from the Sun (shown in the centre and labelled with the capital 
letter S) to the orbit of the Earth (Orbite de la Terre). The solar atmosphere is 
represented in the drawing by the shaded portion, which is largely comprised within 
the orbit of the Earth. On p. 22 of his book, de Mairan describes the solar atmos
phere as being ‘a spheroid which has been flattened at its edge into the form of a 
circular disc’. De Mairan’s concept of the solar atmosphere that reached the Earth 
partially arose from the researches by his Swiss contemporary Nicolas Fatio de 
Duillier (1664–1753, whom he calls simply ‘Fatio’) concerning the distance between 
the Earth and the Sun. 

In his own caption de Mairan says: ‘This represents the atmosphere of the Sun. 
It is projected on a map of the Equator and on one section of the concavity of the 
Boreal hemisphere of the sky. The centre is superimposed upon the axis of the Sun 
projected onto the astral Pole at such a distance that this atmosphere is viewed at 
an angle of 45º.’ (From: JeanJacques d’Ortous de Mairan, Traité Physique et 
Historique de l’Aurore Boréale (Physical and Historical Treatise Concerning the 
Aurora Borealis), Paris, 1733, the second folding plate following p. 32.)
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Figure 10. Knud Leem’s drawing of 1767 showing the Lapps of Lapland hunting 
foxes on the ice at night, by the light of the Aurora Borealis.
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Kristian Birkeland’s Miraculous Discovery

Figure 11. One of the many spectacular colour illustrations of the Aurora Borealis 
published by Lemström.
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Figure 12. Tromholt’s depiction of Lemström’s experiment of 1882.
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Figure 13. An illustration shown by Nordenskiöld in scientific form, with all the 
angular measurements precisely given and the Vega stuck in the ice.



Figure 14. Nordenskiöld’s plotting of the regions of the Earth where visibility of 
the Aurora Borealis had been reported. The North Pole is shown in the centre.
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The Cosmic Web
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Figure 15. Upward and downward current sheets of flat electric current extending 
between the Earth and space, discovered in 2017. The pale current sheets show the 
descent onto the planet of charged particles and the dark sheets show the upwards 
ascent of charged particles (as indicated by the small arrows). However, it has been 
well known for many decades that negative current pours into the pole in a stream. 
It is unclear why this is not also shown, nor is it clear why the current is rising from 
two opposite quarters of a ring current, how that is happening (what makes it rise?), 
and what charge these sheets have. (The same? Opposite?) Much more clarity is 
needed before we can simply accept this picture, which must only be part of a much 
larger process which is going on and which requires much more investigation. (Image 
courtesy of European Space Agency).



Figure 16. Crosssection of a dense plasma Birkeland Current captured on a photo
graphic ‘witness’ plate in a plasma lab in 2007. The circle of dots is overlaid onto 
the image to indicate the 56 locations of the apparent spiralshaped paths of matter. 
(Image supplied courtesy of Anthony Peratt, reproduced from Donald E. Scott’s 
seminal paper,  ‘Birkeland Currents: A ForceFree FieldAligned Model’, in Progress 
in Physics, Vol. 11, Issue 2, April 2015, pp. 167–179.) The spiralling currents counter
flow, in other words, one ring flows left and the next flows right, etc., and the whole 
thing is spiralling forward (towards you, looking at the page) at great speed in a 
cylindrical ‘skin’ known as a ‘doublelayer sheath’.
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Figure 17. Willard Bennett’s drawing. The fictitious ‘lines of force’ are drawn closer 
together the nearer they are to the wire (the black dot in the centre) to indicate 
increasing field strength. This is a section drawing, and the wire is coming straight 
at you in this picture.

074EEE_tx.indd   114074EEE_tx.indd   114 20/01/2022   12:2720/01/2022   12:27



The Cosmic Web

Figure 18. Filaments are fundamental to the Universe, and to all entities. They carry 
current. And they can carry information in the form of signals, they can transport 
energy, and so forth. In the Universe as a whole, they are everywhere. They constitute 
the major portion of the Universe’s structure, which today is known as the Cosmic 
Web. Here we see two similar adjoining images. The top one shows the Cosmic Web 
of the Universe. The bottom one shows the neural network of the human brain. 
Both are constituted of masses of filaments separated by voids and joined at inter
section points called nodes. The Cosmic Web is called that because of the web
like 
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nature of the filaments, which many believe to be filamentary channels for the 
conduction of energy and currents across astronomical distances. Some scientists 
call them Birkeland Currents (named after the Norwegian scientist Kristian 
Birkeland), which contain currentcarrying doublehelixes spiralling forward and 
surrounded by protective sheaths. Such spiralling currents are sometimes conceived 
of as ‘superconducting’, meaning that they can travel without resistance at speeds 
approaching the speed of light. The upper image was posted on www.researchgate. 
net by astronomer Professor Oliver Hahn of the Lagrange Laboratory, Côte d’Azur 
Observatory, Nice, France, on December, 2014, as Figure 1 on page 2 of his paper 
‘Collisionless Dynamics and the Cosmic Web’, from the Proceedings of  the 
International Astronomical Union. (His paper with the image is available for free 
public download. Hahn does not himself discuss superconducting currents or use 
the term Birkeland Currents.) The bottom image is credited to Matt Lee and was 
posted by eLife Science Digests (www.elifesciences.org/digests/37935) in an article 
entitled ‘Traffic Signals That Wire the Brain’, November 19, 2018. As with the 
Universe and its Cosmic Web, the Brain Web of a human being displays filamentary 
networks separated by voids and joined at nodes. Is the Universe a giant brain? Is 
the human brain a miniUniverse? In any case, these phenomena are examples of 
‘fractality’ (a term arising from the study of fractal geometry), which means similar 
patterns and structures occurring at different scales, from the microscopic to the 
cosmic. Such reoccurrences of shapes are often referred to as the ‘selfsimilarity’ of 
forms which remain the same across different scales. These concepts arise from the 
pioneering genius Benoit Mandelbrot (1924–2010), discoverer of fractals. I was so 
fortunate to meet this heroic scientist on one occasion and attend one of his lectures. 
There are many videos of him on YouTube, which I enthusiastically recommend to 
all who wish to have their brains constructively stretched.
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Invisible Earth
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Figure 19. Time magazine’s explanatory chart 
by V. Puglisi, of the discovery of the Van Allen 
Belts. The bottom picture shows how much 
bigger the Second (‘Outer’) Belt is than the 
First. A third higher Belt was discovered later. 
Note the shameless boasting about the ‘Atomic 
Explosion’ in the picture above the bottom 
one, complete with a helpful red explosion. 
How incredibly naïve, or should I say stupid, 
the military authorities were, and how idiotic 
the editors of Time must have been, to print 
this without any indication that they had 
turned their brains on and realized that maybe 
this was possibly not such a good idea.



Figure 20. How to make an electric doughnut: the ‘plasma gun’ is at left, and from 
it emerges in three stages (shown as t1, t2, and t3, meaning ‘time one, time two, and 
time three’) a plasmoid in the shape of a doughnut, known in geometry as a torus. 
This is Bostick’s own diagram from his famous 1956 paper, and depicts the first 
plasmoid ever created artificially in a laboratory.
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Figure 21. Bostick’s photo, taken as a twomicrosecond ‘snapshot’, showing what 
happened when he fired two plasmoids at each other. To his astonishment, they 
combined to form a ‘barred spiral’ shape resembling the wellknown barredspiral 
galaxies in space. As he wrote: ‘Occasionally two plasmoids crashing head on break 
into fragments, but even these fragments seem to behave as entities. In other words, 
we appear to be dealing with bodies which have strong powers of selforganization 
and preservation.’



Figure 22. Bostick’s timeexposure photo of what happened when he fired four 
plasmoids at each other, by aiming all of them at a common central point. He did 
this in a thin gas within a magnetic field, which is at right angles to this page. As 
soon as the plasmoids were fired, they ionized the gas so that electric current started 
flowing. The effect was this astonishing phenomenon, of a twisting and whirling 
ring with spiral arms. 

As he says: ‘The formation looks strikingly like a photograph of a spiral galaxy 
. . . We can look upon the combination of plasma and a magnetic field as a kind 
of selfshaping putty. Perhaps study of the forms assumed by this putty may help 
us understand configurations such as the stars and galaxies. It may also throw light, 
at the other end of the scale, on the construction of fundamental particles such as 
the electron, the proton, mesons and neutrinos. They, too, may be made of self
organizing putty: a putty composed of the electromagnetic field and its own 
gravitational forces, which, working together, create the bodies we know as 
particles.’
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Plasma Comes Alive
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Figure 23. A typical doublelayer cell membrane within a human body. Such 
membranes are analogous to the double layers that exist in plasma, and which 
surround the plasmoids and all the currentcarrying filaments inside plasmas. Unless 
organic cells are protected by these walls called membranes, they cannot exist. The 
outwardfacing parts of the membranes are hydrophilic, meaning ‘waterloving’ 
heads, and hence friendly to the watery environments of the cell and body. The 
inwardfacing parts are hydrophobic, meaning ‘waterhating’ and they just hate being 
exposed to water. This excellent image comes from a course in Anatomy & Physiology, 
Bio 264, Cell Membranes section, at Brigham Young University, USA, and may be 
viewed at https://content.byui.ed. This is a simplified image of the basic structure 
of a cell membrane, although in reality there are often various ‘plugins’ sticking 
through and pathways for biocurrents such as flows of protons and ions across the 
membrane. In this book it has not been possible to take the space to discuss all 
those phenomena, for the discovery of which Peter Mitchell was the brilliant pioneer. 
(By showing how currents flowed through membranes, he totally changed the previous 
view of metabolism as being a static chemical process, known as ‘the Bag of Enzymes’ 
theory. He replaced that theory with the true description of what really happens, 
which is often called Vectorial Metabolism, meaning that metabolic processes are 
like vectors and have a direction in space, which is far from the random processes 
of chemicals sitting idly in a ‘bag of enzymes’ like loungers on adjoining deck chairs 
who might occasionally have a chat or a joke.)



Figure 24. An electric doublelayer. At the top of the diagram, the rows of 
small circles enclosing minus signs represent electrons, which are negatively 
charged. (The minus signs mean ‘negative’.) At the bottom of the diagram, the 
rows of larger circles enclosing plus signs represent protons, which are 
positively charged. (The plus signs mean ‘positive’.) Combined in this way in a 
doublelayer, the electrons and the protons form a protective sheath which 
enables a blob of plasma to be protected from whatever is going on outside, 
and therefore to remain intact ‘come Hell or high water’. Such a blob can cohere 
and retain its integrity no matter what surrounds it, blasts rays at it, or tries to 
destroy it, up to a limit which is usually very high indeed. Without protective 
sheaths, such plasmoids and other plasma blobs, filaments, and entities would 
be rapidly destroyed and could have only a momentary existence. It is clear 
that the same basic underlying principle is at work in the doublelayers of 
organic cells and the doublelayers of plasma blobs (or ‘plasma cells’ as we 
might well call them). In other words, the principle of the doublelayer 
surrounding wall seems to be a universal structural element found in both 
organic and inorganic natural phenomena, as a means of enabling entities to 
maintain their identities within hostile or stressful environments. (Image drawn 
for the author by Eric Wright
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The Mysterious Case of the Dirty Gas
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Figure 25. A diagram showing the electrical and magnetic activity of the human 
heart. The solid lines depict ‘lines of force’ with directional arrows, demonstrating 
that the heart’s magnetic field travels from left to right across the human chest. The 
dotted lines show the electrical current produced. The artist has drawn a schematic 
small electric battery at the location of the heart to suggest the electromagnetic 
nature of the heart. From Gerhard M. Baule and Richard McFee, 1963 (see Footnote 
4 to this chapter)).



Figure 26. The magnetic field around the human head. The magnetic field goes from 
the left hemisphere of the brain around the head and back in through the right 
hemisphere. The ‘lines of force’ have been drawn to depict this, with the arrows 
showing the direction of the field. From Gerhard M. Baule and Richard McFee, 1963 
(see Footnote 4 to this chapter).
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The Mysterious Case of  the Dirty Gas

Figure 27. A separate magnetic field in the brain to that shown in Figure 26, and 
discovered subsequently. This field is sharply localized in a tiny region of the brain’s 
left hemisphere – ‘a’: side view (with the arrow showing the field direction goes from 
left to right, as was the case with the field shown in Figure 26, and ‘b’: top view. This 
field is an ‘evoked’ field, created by shooting electric current into a person’s finger! 
From Gerhard M. Baule and Richard McFee, 1963 (see Footnote 4 to this chapter).
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Figure 28, A nineteenthcentury engraving of ‘ice flowers’ as seen through a micro
scope.
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Figure 29. An image of the head and torso of a man sitting in total darkness, the 
only source of the light forming the image being the spontaneously emitted biopho
tons coming from his own body. For reasons that are not entirely understood, the 
eyeballs do not emit many photons, and so appear here as dark holes. Image cour
tesy of Professor Roeland van Wijk.



Figure 30. Biophotons being emitted along the meridians of the backs of the legs. 
Image courtesy of Professor Roeland van Wijk.

Figure 31. Biophotons along meridians of the legs seen in the standing position. 
Image courtesy of Professor Roeland van Wijk.
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The ‘Death Flash’ and the ‘Life Flash’
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Figure 32. V.P. Kaznacheev’s diagram of the process of ‘death transmission’ between 
cells, published in 1976 in English. The two dishes contain portions of the same cell 
culture placed in two separate quartz containers, and the experiment was done in 
darkness. As each cell in the cell culture at left dies, he says ‘it emits an ultraviolet 
(UV) photon containing the exact virtual pattern of its death’. A shield with a 
window is set up between the two dishes of cell cultures. The UV rays pass through 
the window when it is made of quartz, but not when it is made of glass. 

This was exactly what Alexander Gurwitsch had discovered about UV rays in the 
1920s, which he called ‘mitogenetic rays’, and which are now called biophotons. 
Kaznacheev was thus partially replicating Gurwitsch’s original experiment, which 
we saw earlier, concerning the ultraviolet signals passing between onion roots. These 
were similarly blocked by glass but permitted by quartz. What Kaznacheev discovered 
by his experiment was that if the cells in the dish on the left were killed by virus 
infection, chemical poison, toxic radiation, or some other means, death as if by the 
same means was paranormally transmitted to the cells in the righthand dish, as 
long as the UV rays could pass through the window. He found out later that these 
death messages also can be transmitted in daylight but much more weakly.
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Figure 33. The standing human body is largely composed of electrically conductive 
water, and acts as an organic antenna, receiving waves and currents from outside 
and communicating them to the body’s interior. It appears standing and therefore 
as an ellipse for the purposes of Presman’s wholebody analyses and studies.



Figure 34. Presman’s maps of the distribution of surface electric charge as it  
occurs on the body of a lizard and the body of a man. (From Electromagnetic  
Fields and Life, p. 237, fig. 93.) Key points for the man are the brain and the spinal 
cord.
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Notes

Chapter 1: The Discovery of  the Clouds
1. Kazimierz Kordylewski, Acta Astronomica, 11, 1961, page 165.
2. Judit SlizBalogh, András Barta, and Gábor Horváth, ‘Celestial

Mechanics and Polarization Optics of the Kordylewski Dust Cloud
in the EarthMoon Lagrange Point L5, Part I: ThreeDimensional
Celestial Mechanical Modelling of Dust Cloud Formation’, subse
quently followed by an Erratum and by a Part II: ‘On Imaging
Polarimetric Observation for the Existence of Kordylewski Dust
Cloud’. These were all in the Monthly Notices of  the Royal
Astronomical Society, 480, 2018, 5550; and 482, 2019, 762–70. In
summarizing their observations, the conclusion of this astronomical
team for Part II was: ‘. . . the only explanation remains the polar
ized scattering of sunlight on the particles collected around the L5
point.’

3. Robert Temple and Chandra Wickramasinghe, ‘Kordylewski Dust
Clouds: Could They Be Cosmic “Superbrains”?’, in Advances in
Astrophysics, Vol. 4, No. 4, November 2019, pp. 129–32.

Chapter 2: Exploring the Nature of  Plasma Clouds and Their 
Energy
1. Wang Zhehui, et al., ‘Physics of Dust in Magnetic Fusion Devices’,

in Padma Kant Shukla, Lennart Stenflo, and Bengt Eliasson (eds.),
New Aspects of  Plasma Physics, Proceedings of the 2007 ICTP
Summer College on Plasma Physics, World Scientific, Singapore,
2008, pp. 395–6.

2. Ions were recognized soon after we learned about the existence of
atoms. In 1834 the British chemist Michael Faraday identified and
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named this new subdivision of matter: things which were ‘almost 
atoms but not quite’. Because these tiny particles were detected 
travelling from one electrode to another in aqueous solutions, and 
because the act of going between things seemed to be their main 
characteristic at that time, Faraday looked for a Greek word to do 
with going or travelling. He chose the Greek verb ienai (a form of 
eimi), which means ‘to go, come to, go across, go (along a road)’, 
the neuter present participle of which was ion. And so he called 
them ‘ions’. 

3. The definition of a qudit is a bit complicated. Such a unit is consid
ered to be a ‘unit of quantum information by a superposition of d
states, where d is an integer greater than 2.’ That explains what the
‘d’ in qudit stands for.

4. Osamu Ishihara, ‘Final Report on Study of Cryogenic Complex
Plasma’ submitted on 27 October 2008 to the US Research Labora
tory in Japan known as AOARD, declassified by the US Department
of Defense and included in the publication entitled Charged
Colloidal Structures in Plasmas, no date. In his experiment, Osamu
first created the plasma in his lab and then injected the dust parti
cles into it, hence his particular emphasis of the interaction of the
two components.

Chapter 3: A Brief History of Plasma Research
1. In 1875, Crookes invented the vacuum tube, which came to be known 

as ‘Crookes tubes’. You might say that we owe the entire electronic 
age to him. The original radios and television sets were full of those 
odd vacuum tubes. (In Britain they were commonly called ‘valves’.) 
When one ‘blew’ it had to be replaced, like a light bulb, and if it 
were only in the radio, you would go to a radio parts shops and 
there would be shelves full of little thin cardboard boxes of different 
sizes. The man would rummage through his shelves and find the 
right one, take it down and hand it to you, saying: ‘Here you are, 
this is the one you want.’ Most people simply replaced the radio 

ones themselves. But it was more hazardous to open a television
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set, thanks to the dangers of possible electrocution, so the television 
repair men would come to replace the tubes in those, because they 
knew how to open TVs and handle the tubes safely. Even well into 
the 1970s, it was still possible to find valves (vacuum tubes) in small 
shops in most towns and buy them easily. In the 1990s, my wife 
Olivia and I wanted to keep an old radio set from the Second World 
War working and we succeeded in finding the right valve. 

2. Nikola Tesla, My Inventions: The Autobiography of  Nikola Tesla,
Cosimo Classics, New York, 2011, p. 80. The work was originally
published in February–June and October 1919, in installments in a
journal entitled the Electrical Experimenter (an American technical
science monthly established in May 1913).

3. Irving Langmuir and Lewi Tonks, ‘Oscillations in Ionized Gases’
in The Physical Review, Second Series, Vol. 33, No. 2, February
1929, p. 196, footnote 5.

4. David Albertovich FrankKamenetsky (aka Kamenetskii), ‘Plasmic
Phenomena in SemiConductors, and Biological Effects of Radio
Waves’, in Proceedings of  the USSR Academy of  Sciences [DAN,
or Doklady Akademii Nauk SSSR], Vol. 136, No. 2, Moscow, 1961.
(Presumably in Russian.) In 1963, he published a bold book insisting
that plasma was the fourth state of matter (fourth after the gaseous,
liquid, and solid states, which had been the traditional three states
of matter until plasma was discovered). David Albertovich Frank
Kamenetsky (aka Kamenetskii), Plasma – der Vierte Aggregatzustand,
Progress Verlag, Moscow, 1963.

5. Gary S. Selwyn, J. Singh, and R.S. Bennet, ‘In Situ Laser Diagnostic
Studies of PlasmaGenerated Particulate Contamination’, in Journal
of  Vacuum Science and Technology, A, 7, pp. 2758–65.

6. ‘Like complex fluids, complex plasmas belong to the group of
socalled soft matter . . .  Originally the name “complex plasma”
was chosen in analogy to “complex fluids”; since complex plasmas
can be regarded as the fourth state of soft matter, very much like
ordinary plasmas can be regarded as the fourth state of ordinary
matter . . . They are responsible for fundamental astrophysical
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processes such as the formation of the solar systems and planets 
. . . In particular, the question about the structure of selforganized 
systems emerges as a key issue . . .’ Patrick Ludwig, Michael Bonitz, 
and Jürgen Meischner, ‘Complex Plasmas’, in Michael Bonitz, 
Norman Horing, and Patrick Ludwig (eds.), Introduction to 
Complex Plasmas, Springer Verlag, Heidelberg, 2010, pp. 6–8. In 
the quote under bullet 2010, soft matter was referred to, and that 
dusty complex plasmas were types of soft matter. So what is soft 
matter?

There is a useful book on just this subject by Masao Doi (Soft 
Matter Physics, Oxford University Press, 2013). His very first chapter 
is entitled ‘What is soft matter?’, in which he says:

Soft matter includes a large variety of materials, typically 
composed of polymers, colloids, liquid crystals, surfactants 
[such as detergents and emulsifiers], and other mesoscopic 
[intermediatesized, in other words between nano scale 
and micrometre scale] constituents . . . Condensed states 
of matter are usually classified into two states, the crys
talline state where the molecules are ordered, and the 
liquid state where the molecules are disordered. For 
certain materials, molecules form a semiordered state 
between crystal and liquid. Such materials are called 
liquid crystals . . . As we have seen, soft matter includes 
a large class of materials . . . What is common in the 
above materials is that they all consist of structural units 
that are much larger than atoms . . . soft matter consists 
of large molecules or assemblies of molecules which move 
collectively . . . the fundamental structural units of soft 
matter are very large.

7. News item: ‘Bacterial Mimic Spins and Swarms’ in Nature, Vol.
575, No. 7784, 28 November 2019, p. 568.

8. Torben Ott, Patrick Ludwig, Hanno Kählert, and Michael Bonitz,
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‘Molecular Dynamics Simulation of Strongly Correlated Dusty 
Plasma’, in Michael Bonitz, Norman Horing, and Patrick Ludwig 
(eds.), Introduction to Complex Plasmas, Springer Verlag, Heidelberg, 
2010, p. 232 (Figure 10.1).

9. Hamish Gordon, et al., ‘Causes and Importance of New Particle
Formation in the PresentDay and PreIndustrial Atmospheres’, in
Journal of  Geophysical Research: Atmospheres, 122 (16), 2017,
pp. 8739–60.

10. Robert Wagner, et al., ‘The Role of Ions in New Particle formation
in the CLOUD Chamber’, in Atmospheric Chemistry and Physics,
17, 2017, pp. 15181–97.

11. Dominik Stolzenburg, et al., ‘Rapid Growth of Organic Aerosol
Nanoparticles over a Wide Tropospheric Temperature Range’, in
Proceedings of  the National Academy of  Sciences of  the USA
(colloquially known as ‘PNAS’), Vol. 115, No. 37, 11 September
2018, pp. 9122–7. Winkler’s Appendix to this paper may be separately 
obtained by download from the PNAS website.

12. Christina J. Williamson, et al., ‘A Large Source of Cloud Condensation 
Nuclei from New Particle Formation in the Tropics’, in Nature, Vol.
574, No. 7778, 17 October 2019, pp. 399–403.

13. The ancient Greek mystics when discussing what mystical writers
such as the Theosophists call ‘the subtle body’, in other words the
soul, called it the lepton ochēma in the ancient book called The
Chaldaean Oracles, the word ochēma meaning not ‘body’ but
‘vehicle’. This use of the word lepton gives it an extended meaning,
which one could call ‘lighter than light’, since lightness has here
been stretched to mean so light that it is barely material at all. (Or
one might say it was their way of trying to give a name to what we
call plasma, the existence of which they intuited but did not yet
understand.) The name baryon was thus invented to describe the
particles that were very different from electrons, such as protons
and neutrons, and which are so much heavier than electrons, having
so much more weight, or as one might more correctly say, rest mass.
The proton, for instance, has 1836 times more rest mass than an
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electron, is thus heavy, or as the Greeks would have said, barys, 
‘weighty’. In 2016, I published a lengthy paper explaining why 
protons are exactly 1836 times heavier than electrons, which people 
interested in more detail on this subject can download from my 
www.researchgate.net entry, as my explanation was entirely new 
and had never been suggested before. There are very many types of 
baryons known now, but we cannot go into such a complicated 
discussion or give the lengthy lists of them here. The name baryon 
comes from the ancient Greek word baros, which means ‘weight’. 
Electrons are small, fast, and light, and they are in a different class 
of particles known as leptons, from the ancient Greek word leptos, 
which means ‘small’ and also ‘light, as in faint breezes and light 
wine’. Coincidentally, the Greeks also used lepton to describe the 
size of dust particles

14. T.D.C. Bevan, et al., ‘Momentum Creation by Vortices in Superfluid
3He as a Model of Primordial Baryogenesis’, in Nature, Vol. 386,
No. 6626, 17 April 1997, pp. 689–92.

15. Vadim Nikolaevich Tsytovich, Gregor Eugen Morfill, Vladimir E.
(Yevgenyevich) Fortov, N.G. GuseinZade, Boris Aleksandrovich
Klumov, and Sergey Vladimirovich Vladimirov, ‘From Plasma
Crystals and Helical Structures towards Inorganic Living Matter’,
in New Journal of  Physics, Vol. 9, 2007, pp. 263ff. (11 pp.)

16. Sadruddin Bankadda, Vadim Nikolaevich Tsytovich, Sergey I. Popel,
and Sergey Vladimirovich Vladimirov, ‘SelfOrganization in Dusty
Plasmas’, in Yoshiharu Nakamura, Toshiki Yokota, and Padma Kant
Shukla (eds.), Frontiers in Dusty Plasmas, Proceedings of the Second
International Conferences on the Physics of Dusty Plasmas 1999,
Elsevier, Amsterdam, 200, pp. 123–34.

17. Vadim Nikolaevich Tsytovich, ‘Evolution of Voids in Dusty Plasmas’,
in Physica Scripta, Vol. 2001, T89.

18. Vadim Nikolaevich Tsytovich and Gregor Eugen Morfill, ‘Nonlinear
Collective Phenomena in Dusty Plasmas’, in Plasma Physics and
Controlled Fusion, Vol. 46, No. 128, B527.

19. Vadim Nikolaevich Tsytovich and Gregor Eugen Morfill, ‘Nonlinear
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Collective Phenomena in Dusty Plasmas’, in Plasma Physics and 
Controlled Fusion, Vol. 46, No. 128, B527.

20. Sergey Vladimirovich Vladimirov, ‘Dynamic and Static Structures
in Dusty Plasmas’, in Plasma Physics and Controlled Fusion, Vol.
49, No. 5A, S20.

21. Vadim Nikolaevich Tsytovich, Gregor Eugen Morfill, Vladimir E.
[Yevgenyevich] Fortov, N. G. HuseinZade, Boris Aleksandrovich
Klumov, and Sergey Vladimirovich Vladimirov, ‘From Plasma
Crystals and Helical Structures towards Inorganic Living Matter’,
in New Journal of  Physics, Vol. 9, 2007, pp. 263 ff.

Chapter 5: Great Balls of  Fire
1. Mark Stenhoff, Ball Lightning: An Unsolved Problem in Atmospheric

Physics, Kluwer Academic and Plenum Publishers, New York and
Dordrecht, 1999.

2. C. [Cecil] Maxwell Cade and Delphine Davis, The Taming of  the
Thunderbolts: The Science and Superstition of  Ball Lightning,
AbelardSchuman, London, 1969.

3. And because ball lightning has often been associated with poltergeist 
phenomena, and poltergeists have so often been associated with the
strange emotional energies of teenage girls, it seems to me that it
is not impossible that poltergeistrelated ball lightning might be
created by intensely neurotic teenage girls’ own abnormal energy
fields.

4. I have no view on the matter. Robots can certainly be organic.
Clunky metallic robots are a childhood fantasy. It is possible that
the proponents of ‘transhumanism’ know all of this very well. After
all, I suspect that DARPA is well aware of what I am suggesting.
And they probably assume that the clouds are hostile, if only because 
DARPA assumes everyone and everything is hostile. It is, after all,
the job of the security agencies to be paranoid. And they certainly
do not let us down in that. Plus, there’s a lot of psychosis thrown
in. When you get a paranoid psychopath, then you have the real
thing, the perfect security agent.
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5. Stanley Singer, The Nature of  Ball Lightning, Plenum Press, New
York and London, 1971 (reprinted 1972 and 1978); James Dale Barry,
Ball Lightning and Bead Lightning: Extreme Forms of  Atmospheric
Electricity, Plenum Press, New York and London, 1980; Mark
Stenhoff, Ball Lightning: An Unsolved Problem in Atmospheric
Physics, Kluwer Academic/Plenum Publishers, New York, 1999.

6. YoshiHiko Ohtsuki (ed.), Science of  Ball Lightning (Fire Ball),
Proceedings of the First International Symposium on Ball Lightning
(Fire Ball), 4–6 July 1988, World Scientific Publishing Company,
Singapore, 1989. The paper by Singer and Barry is ‘Ball Lightning
– the Continuing Challenge’, pp. 1–18.

7. Paul Sagan, Ball Lightning: Paradox of  Physics, iUniverse, Inc., New
York, Lincoln, Nebraska, and Shanghai, 2004. The book is copyright 
by Paul Snigier, and it appears that Paul Sagan is a nom de plume
(the book is dedicated to Carl Sagan, which may be relevant to the
choice of nom de plume); I have been unable to make an unam
biguous identification of this author.

8. Ibid., p. 284.
9. Abrahamson, John (ed. and contrib.), Ball Lightning Theme Issue,

Philosophical Transactions A of  the Royal Society, London, 2002.
(Contains contributions by John Abrahamson, Alexander
Vladimirovich Bychkov, Vladimir L. Bychkov, Celia I. Merzbacher,
Stanley Singer, and D.J. Turner.

10. Some of their interesting scientific ideas about ball lightning will
come into our discussion later in connection with the nature of
complex plasmas. I shall not even attempt to summarize the contents
of this fascinating book, as it would take too long, except to point
out that it consists of contributions by six separate scientists of
high repute, and should be studied carefully by anyone intending
to study ball lightning.

The other source I should mention appeared piecemeal during 
2015, and consists of a series of booklets in English translation by 
two Russian scientists of the Institute of Informatics Problems of 
the Russian Academy of Sciences in Moscow, named Vladimir 
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Pavlovich Torchigin and Alexander Vladimirovich Torchigin. 
Vladimir Torchigin is the head of the Department of the Problems 
of Design of Information Computing Systems of High Parallelism 
at his Institute. Alexander Torchigin is the son of Vladimir Torchigin, 
as is a third Torchigin at the Academy, who has not written about 
ball lightning, Sergey Vladimirovich Torchigin. The English transla
tions are grammatically imperfect in many places, and one must 
make allowance for that fact in reading the booklets.

In one of their booklets, the two Torchigins point out that there 
have been more than 2000 papers and reports about ball lightning 
published, containing more than 200 theories of what ball lightning 
is, and then they say: ‘But none of these theories seems to have 
gained general acceptance because they fail to explain all observed 
characteristics of the phenomenon.’ They also mention that as little 
as 20 years ago some scientists still doubted the existence of ball 
lightning. However, they point out that as there are now more than 
10,000 recorded accounts of ball lightning, there can be no doubt 
that it exists! (Vladimir Pavlovich Torchigin and Alexander 
Vladimirovich Torchigin, Clue of  Ball Lightning Puzzles: Ball 
Lightning Is the Light Rather than Matter, no publisher named so 
privately published, 2015, pp. 5–6.)

The word ‘the’ in the title is an example of the imperfect grammar 
of the text. Errors with the use of definite articles are perhaps the 
single most common error made by nonnative translators into 
English. The theories of Vladimir Torchigin are very interesting and 
novel. He believes that ball lightning is made out of trapped light 
rather than plasma. However, he says (and I have slightly improved 
his grammar): ‘. . . there is usually no plasma within Ball Light after 
its generation. There is certainly no plasma after Ball Light penetrates 
through windowpanes because plasma cannot penetrate through 
glass.’ (Vladimir Pavlovich Torchigin, Ball Lightning Physics: No 
Plasma and Electricity Are Required, no publisher so privately 
published, 2015, p. 198.) 

Torchigin is erroneous here, but may be forgiven for not knowing 
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about the most recent findings, which are known only to a small 
number of scientists at the moment. The latest discoveries about 
complex plasmas are so astounding that we now know that they 
can indeed penetrate not only glass but any form of solid dense 
matter. I wish to make the point that the Torchigins have done a 
good service by discussing confined and trapped light within the 
context of ball lightning. As we will see later, the creation of ‘a 
new kind of light’ and the ‘confinement of light’ have now both 
been accomplished in the laboratory, and ironically, the most exciting 
part of this work has taken place recently in Russia, though because 
it is known to such a small number of specialists, it is not yet known 
to the Torchigins. 

We will see later when we come to the full explanation of complex 
plasmas, which is what I believe that we all are as living entities, 
that the instinct followed by the Torchigins in attempting to explain 
ball lightning as confined light without the presence of any plasma 
is useful and has important and indeed essential insights to offer, 
because ‘confined light’ is indeed part of the answers we are seeking, 
but within the contexts of highly complex plasmoids.

11. Pyotr Leonidovich Kapitsa, ‘O Priroda Sharovoi Mulnii’ (‘The
Nature of Ball Lightning’, sharovoi being ‘ball’ and mulnii being
‘lightning’) in Doklady Akademii Nauk S.S.S.R. [Proceedings of  the
USSR Academy of  Science], Vol. 101, No. 2, 1955, pp. 245–8. An
English translation of this article was published in 1961, in: Donald
J. Ritchie (ed.), Ball Lightning: A Collection of  Soviet Research in
English Translation, Consultants Bureau, New York, 1961, pp.
11–15.

12. He believes radiation that is reflected off the surface of the Earth
causes interference patterns as a result of which ‘standing waves are
set up, and at a distance equal to λ, the wavelength, multiplied by
0.25, 0.75, 1.25, 1.75, etc., there will be antinodes fixed in space at
which the intensity of the electric field is doubled as compared with
that of the incident wave. Because of the increased intensity in the
neighbourhood of these surfaces, conditions will be suitable both
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for the formation of an initial [electric] discharge as well as for the 
further development and maintenance of the ionization in the cloud 
in which the ball lightning is formed.’ (I should explain that the 
Greek letter lambda above is the standard symbol used in physics 
for ‘wavelength’.)

13. Eugene Paul Wigner, Symmetries and Reflections: Scientific Essays,
Indiana University Press, USA, 1967, pp. 82–90.

14. Harry Jones, The Theory of  Brillouin Zones and Electronic States
in Crystals, second revised edition, NorthHolland/American
Elzevier, Amsterdam, 1975.

15. D. MüllerHillebrand, ‘Ball Lightning’, in Samuel C. Coroniti (ed.),
Problems of  Atmospheric and Space Electricity: Proceedings of  the
Third International Conference on Atmospheric and Space Electricity, 
1963, Elsevier, Amsterdam, 1965, pp. 457–9; the photo is Figure 2
on p. 459.

Chapter 6: When Heaven Was Young
1. Pistis Sophia, edited by Carl Schmidt, translation and notes by Violet

Macdermot, The Coptic Gnostic Library, Vol. IX, Brill, Leiden,
1978, pp. 184–7. (The textual reference is Book Two, Chapters 83
and 84.) There is an earlier translation of this work by G.R.S. Mead,
which is also very good. The Brill volume is 806 pages, because the
Pistis Sophia is immensely long.

2. This is related in The Apocryphon of  John, for which see below,
footnote 11.

3. In one translation known as the Darby Bible Translation, the bush
is described as a thornbush. Commentators point out that the
Hebrew word for the bush is seneh, which is the name of a thorny
bush, a species of acacia, common in Sinai. But the original Hebrew
language version is lost, and seneh is a translation into Hebrew
from the Greek Septuagint where the Hebrew translator has used
creative licence. (Seneh is thus a product of reverseengineering by
a Hebrew translator who has added it, thinking that he was thus
being helpful to readers.) In the Septuagint, which is the oldest text
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of Exodus in existence, the Greek word for the bush is batos. That 
means a bramble, in other words a wild raspberry or blackberry 
bush, not any other bush or plant such as buckthorn or acacia.  

Theophrastus, the colleague and successor of Aristotle, was the 
founder of scientific botany, and the authoritative expert on Greek 
botanical terminology of the fourth century BC, taking precedence 
even over the herbalist Dioscorides, who lived AD 40–90 and was 
three centuries later. In his Peri Phytōn Historias, III, xviii, 4, 
Theophrastus explains that batos is a broad term for bramblelike 
plants. 

He says: ‘Of the bramble (batos) again there are several kinds, 
showing very great variation; one is erect and tall, another runs 
along the ground and from the first bends downwards, and when 
it touches the earth, it roots again; this some call “the ground 
bramble”. The “dog’s bramble” (the wild rose that we today call 
the dog rose, thus continuing the ancient Greek name associated 
for unknown reasons with dogs) has a reddish fruit like that of the 
pomegranate, it is intermediate between a shrub and a tree; but the 
leaf is spinous.’ (Theophrastus, Enquiry into Plants, translated by 
Arthur F. Hort, Loeb Classical Library, Harvard University Press, 
Vol. I, 1916, pp. 270–1.) 

Obviously the Burning Bush could not have been either the 
creeping bramble or the dog rose, and can only be the one that is 
‘erect and tall’. As for the masculine noun batos meaning a black
berry bush, it is worth noting that the neuter noun baton specifically 
means ‘a blackberry’. The other word for a prickly shrub, often 
applied to buckthorn for instance, was rhamnos, and there was also 
the word philukē, which referred to an evergreen prickly shrub. It 
seems therefore that if the Septuagint had intended a prickly shrub 
other than the bramble, such as buckthorn, the word rhamnos would 
have been used instead of batos. And if acacia had been meant, its 
Greek name akantha would have been used. Hence the translation 
of batos as seneh was evidently incorrect. 

It seems that in the earliest surviving text we are stuck with the 
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unlikely and somewhat inglorious bramble, which sprawls at the 
sides of most English roads and hedges and from which country 
children pick berries to make jam in the autumn. Somehow, that is 
extraordinarily mundane for a divine epiphany. It is hardly surprising, 
therefore, that we are never told this by theologians, as the idea 
that Moses went up onto a mountain in order to converse with a 
burning blackberry bush is unimpressive.

4. It is necessary to say more about the mysterious ‘Angel of the Lord’,
since this anomaly in both the Jewish and Christian religious tradi
tions is usually ignored. Who and what was the ‘Angel of the Lord’?
This divine entity of the burning bush, who was not ‘the Lord’ but
was someone or something else closely associated with ‘the Lord’,
was known in very ancient Judaism (which testifies to the antiquity
of the Moses account, I might add), but had been either forgotten
or banished as heretical by the time of the sect of Judaism known
as the Sadducees, who were the ‘Temple Jews’ of the Jerusalem
Temple against whom Jesus struggled so energetically.

The Sadducees were a very vicious and murderous ruling theo
cratic sect. Biblical scholars have discovered that during the lifetime 
of Jesus, the Sadducees arrested and executed more than 6000 Jewish 
rabbis of the Pharisee sect, solely because they were rivals for control. 
The Sadducees were therefore a violent, bloodthirsty mafia using 
religion as their pretext for control over society. What the Sadducees 
did to the more mystical Jews such as the Gnostics was probably 
even worse than the massacres of the Pharisee rabbis, though the 
numbers of Gnostics within reach of Jerusalem was much smaller. 
Some of them, the Essenes, had fled to live in caves beside the Dead 
Sea, in order to avoid being murdered by the Sadducees. 

The seizure and execution of Jesus was part of a wider and 
uniform purge by the Sadducees of all the Jewish rabbis or religious 
leaders who in any way challenged the Sadducees’ monopoly of 
power. I could elaborate on this subject and explain the real signif
icance of the ‘overturning of the tables of the moneychangers in 
the Temple’ by Jesus, but this is not the place to do so, interesting 
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as the subject is. North of Jerusalem lay the region of the Samaritans, 
who were a branch of the Jewish people who had escaped the control 
of the Jerusalem Temple mafia. They preserved some of the more 
ancient Jewish knowledge and traditions that the Sadducees had 
thrown overboard. Among these was the tradition and explanation 
of ‘the Angel of the Lord’. 

The Dutch Biblical scholar Jarl Fossum was the first academic 
who explored in depth this fascinating information, which he artic
ulated in his PhD thesis of 1981 (supervised by the famous Professor 
Gilles Quispel, one of the world’s leading Biblical scholars) and in 
the same year in an article in a scholarly anthology, Fossum, Jarl, 
‘Samaritan Demiurgical Traditions and the Alleged Dove Cult of 
the Samaritans’, in Roelof van den Broek and Maarten Jozef 
Vermaseren (eds.), Studies in Gnosticism and Hellenistic Religions 
Presented to Gilles Quispel on the Occasion of  His 65th Birthday, 
Brill, Leiden, 1981, pp. 143–60.

This was later followed by his book, The Name of  God and the 
Angel of  the Lord: Samaritan and Jewish Concepts of  Intermediation 
and the Origin of  Gnosticism, J.C.B. Mohr, Tübingen, 1985, which 
was based on his thesis. The ancient Jewish conception preserved 
by the Samaritans was that ‘the Angel of the Lord’ was the divine 
entity who actually created the bodies of men, while ‘the Lord’ 
infused spirits into those bodies. As Fossum puts it: ‘. . . the crea
tion of the body of Adam from the earth is ascribed to the Angel 
of the Lord, while the infusion of the spirit into this corpus is a 
work assigned to God . . .’ 

The Samaritans claimed to know the actual name of the Angel 
of the Lord, which was Kebala, which means ‘the Secret’. They 
maintained that it was the Angel Kebala who really resided in the 
sanctuary of the Temple, not God himself (who remained in 
Heaven), and that Kebala was the mediator between God and 
humankind. Moreover, his glowing or burning nature is suggested 
by the Samaritans calling Kebala ‘the Glory who fills the Tabernacle’, 
and they say that he also manifested himself as Glory at the door 
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of the Tent of Meeting in the passage of Exodus that commences 
at 21, 42 (ibid., pp. 143, 157–9). The Samaritans claimed that Kebala 
abided at Bethel, which means ‘House of God’, on top of Mount 
Gerizim. 

I cannot go further into this interesting ancient variation of 
Judaism, which has been lost now for nearly 2000 years, but I wanted 
to offer this information to help explain the identity of ‘the Angel 
of the Lord’ for justly puzzled readers. A few years before Fossum’s 
important researches into the Samaritans, Alan F. Segal had partially 
addressed the problem in his fascinating book Two Powers in 
Heaven, in which he speaks of numerous early Jewish sects (when 
Judaism was not yet forcibly unified by a central theological 
authority at the central Jerusalem temple), who insisted that God 
had a divine deputy (a lesser god) who did all his work for him 
regarding the Earth and humans. 

Probably the most frequently occurring name for this entity is 
Metatron. Segal also quotes numerous rabbinical sources regarding 
further details of the myth or legend of the ascent of Moses up the 
mountain. Some of these contain further plasmic details. For 
instance, there is a strong Jewish tradition that Moses was taken 
up from the mountain to heaven in a ‘cloud’, and a text known as 
the Pesikta Rabbati (20, 4), says: 

‘Then a troop of angels of destruction, strong and mighty, 
who are set round about the throne of glory, met him. When 
Moses reached them, they sought to burn him with the 
breath of their mouths. What did the Holy One, blessed 
be He, do? He spread something of his own splendour 
about Moses . . . (this) prove(s), according to Rabbi Nahum, 
that the Almighty spread about Moses something of the 
splendour of the presence of God, which is His cloud.’ 

Alan F. Segal, Two Powers in Heaven: Early Rabbinic 
Reports about Christianity and Gnosticism, Brill, Leiden, 
1977, p. 145.

074EEE_tx.indd   335074EEE_tx.indd   335 20/01/2022   12:2820/01/2022   12:28



One is tempted to wonder if the ancient Jews somehow realized 
that the Kordylewski Clouds existed, perhaps as a result of telepathic 
shamanic journeys. One could even construe these ancient Jewish 
ideas as suggesting that the Kordylewski Clouds are indeed Metatron. 
The subject of Metatron, who was traditionally the highest of the 
angels in both mystical Judaism and Islam, is especially intriguing 
considering that there was an ancient Jewish tradition that there 
were two Metatrons. One was called Prince of the Countenance 
and the other was called Yahoel. And one ancient text says that 
‘the Ancient of Days’ mentioned in the Biblical Book of Daniel is 
really Metatron. 

Metatron is also mentioned in the book 3 Enoch, and Enoch 
was said to be transformed into (or absorbed into) Metatron when 
he was raised in his ball of fire to the heavens. In that book, Metatron 
is also said to have seventy names, of which the first and chief was 
Yahoel (sometimes abbreviated as Yol). The Muslim name of 
Metatron is Mitatrush, which means ‘the angel of the veil’. In the 
mystical Jewish book The Apocalypse of  Abraham, Yahoel is 
described as ‘the spiritual teacher of the Patriarch’ (Abraham), who 
taught Abraham the whole of the Torah. 

The great scholar Gerschom Scholem concludes that Metatron, 
whose original name was Yahoel, was ‘the highest of all created 
beings’. The name Yahoel was a ‘mystic name’ according to Scholem 
and thus had no etymological meaning. The suffix el is, I am told, 
an honorary termination for the name of any angel, and means 
‘lord’, used in the polite sense only, not in the literal sense of ‘the 
Lord’. As for Yaho (the part of the name that precedes the honor
ific el), Scholem points out that it is an abbreviation of the name 
YHWH, i.e., Yahweh, whom we call in English Jehovah. But he 
stresses that the intention was not that Yahoel was meant to be 
Jehovah, but that his high status was meant to be signalled by the 
fact that his mystic name contained the name of the supreme God. 

Scholem says that this explains the puzzling passage in the Book 
of Exodus (XXIII, 20 ff.): ‘Beware of him for my name is in him.’ 
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And in The Apocalypse of Abraham, Yahoel is quoted as saying to 
Abraham: ‘I am called Yahoel . . . a power in virtue of the ineffable 
name that is dwelling in me.’ And Jewish Gnostic literature makes 
explicit that Yahoel was not Yahweh, but was ‘the lesser Yaho’, 
(Gerschom Scholem, Major Trends in Jewish Mysticism, Schocken 
Publishing House, Jerusalem, 1941, pp. 66–9). That is essentially 
the same as saying that he was the Angel of the Lord, who as we 
know appeared as a glowing ball, so that we may assume that Yahoel 
was one, too.

This subject could be discussed at very great length indeed, to 
the great discomfort of ‘normative rabbinical Judaism’, as Gerschom 
Scholem (whom I was fortunate enough to know) called the domi
nant Judaism that exists in our contemporary world. The earliest 
name for God in Judaism appears to have been Elohim, and there 
is no escaping the embarrassing fact that that name is plural. In 
other words, there is little indication that the earliest Judaism was 
monotheistic, and ‘the Angel of the Lord’ was apparently left over 
from the earliest Judaism and only awkwardly accommodated in 
orthodoxy.

5. Another translation of these passages may be found in the book 1
Enoch: A New Translation, by George W.E. Nickelsburg and James
C. VanderKam, Fortress Press, Minneapolis, Minnesota, USA, 2004,
pp. 34–6.

6. It was G.R.S. Mead who spotted and translated this fragment of a
lost work by Damascius, which he found in the tenthcentury
Byzantine encyclopaedic lexicon named the Suda, which until
contemporary times was mistakenly called ‘Suidas’. (Refs: p. 194 of
Bekker’s edition of 1854, or I. 850 f. of Bernhardy’s edition of 1853.)
See G.R.S. Mead, The Subtle Body, J.M. Watkins, London, 1919,
p. 80 and note. The fragment comes from a lost work entitled Life
of  Isidorus. Isidorus was the husband of Hypatia and friend of
Proclus and Marinus. What a pity that work is lost!

Mead’s translation of this passage by Damascius first appeared 
in the quarterly  journal he edited named The Quest, Vol. I, No. 4, 
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July 1910, pp. 708–9, where he inserted some of the Greek words 
of the text as part of an extended discussion of the terminology 
used. To discuss the many points arising from all of this would 
unfortunately be out of place here.

7. Translation by G.R.S. Mead; see Mead, op. cit., p. 88 and note. A
more recent translation has also been published since Mead’s time;
see  Philoponus, On Aristotle’s ‘On the Soul’, I, 1, 18. 27–33, trans
lated by Philip J. van der Eijk, Philoponus on Aristotle’s ‘On the Soul
I.1–2’, Cornell University Press, Ithaca, New York, USA, 2005, p. 34.

His translation reads: ‘. . . there is yet another body eternally
attached to it [the pneumatic body], which is celestial and therefore 
eternal, which is called luminous or astral. For as the soul belongs 
to the cosmic entities, it must have a share assigned to it which it 
manages, being part of the cosmos; and if it is always in motion 
and always has to be active, it must have a body eternally attached 
to it which it will keep alive always; this is why they say the soul 
always has the luminous body, since this is eternal.’ On pp. 123–4, 
van der Eijk’s footnote 183 gives a lengthy historical survey of this 
concept of a ‘radiant’ or ‘luminous’ body, citing Plotinus, Porphyry, 
Iamblichus, Synesius, Hierocles, Proclus, and numerous modern 
scholars who have discussed the subject. We do not have space to 
survey this fascinating subject here.

8. The Apocalypse of  Adam (the fifth and final tractate from Nag
Hammadi Codex Five), edited and translated by George W. MacRae,
in The Coptic Gnostic Library: Nag Hammadi Codices V, 2–5 and
V with Papyrus Berolinensis 8502, 1 and 4, ed. by Douglas M.
Parrott, Brill, Leiden, 1979, pp. 151–95. See also Charles W. Hedrick,
The Apocalypse of  Adam: A Literary and Source Analysis, Wipf &
Stock Publishers, Eugene, Oregon, USA, 2005, for further back
ground and analysis of this tractate.

9. Marsanes (from Nag Hammadi Codex 10), introduced, edited and
translated by Birger A. Pearson, in The Coptic Gnostic Library:
Nag Hammadi Codices IX and X, ed. by Birger A. Pearson, Brill,
Leiden, 1981, pp. 229–347.

074EEE_tx.indd   338074EEE_tx.indd   338 20/01/2022   12:2820/01/2022   12:28



Notes

10. The Paraphrase of  Shem (Tractate One of Nag Hammadi Codex
Seven), introduced and translated with commentary by Michel
Roberge, Brill, Leiden, 2010.

11. The Apocryphon of  John (from four sources: Nag Hammadi
Codices II, 1; III, 1; and IV, 1, as well as Papyrus Berolinensis 8502,
2), edited and translated by Michael Waldstein and Frederik Wisse,
Brill, Leiden, 1995. The Noah passage may be found preserved in
three slightly varying versions on pp. 162–5, all three of which
specifically mention the ‘luminous cloud’.

12. He also postulated the existence of something he called pneuma,
which existed and intermingled with things here on earth and was,
for instance, present in animal and human sperm. These ideas are
expressed in Aristotle’s lengthy zoological works, which few people
today ever read. I had to read them all thoroughly because I was
asked to do a general review of them for Nature some years ago.
(Robert Temple, ‘The Roots of Nature’, in Nature, Vol. 359, No.
6395, 8 October 1992, pp. 489–90.) This article may be downloaded
from my researchgate.net entry. In it, I reconstructed the outline of
his ‘lost’ zoological work, Close Investigations of  Things According
to Kind and I also surveyed all of the botanical works of Aristotle’s
successor and friend, Theophrastus.

Before writing that article, I read closely every word in transla
tion of Aristotle’s surviving zoological writings and Theophrastus’s 
botanical writings, all the footnotes, and checked lots of the original 
text with particular attention to the vocabulary, as I went along, 
which was an immense task, frankly, but well worth it. I do not 
believe that many classical scholars have ever done that. As for 
reading them all the way through in Greek, I have known a few 
scholars (such as Alan Gotthelf) who did that for the zoological 
works, but they did not extend their efforts to the botanical works 
as well.

Pneuma and aithēr were related, but aithēr was the pure form, 
which was restricted to the higher levels of reality, and pneuma was 
that lower and distinctly impure form that intermingled with and 
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helped to animate ordinary matter. Aristotle’s concept of pneuma 
had a big influence on early Church Fathers and Christian theology, 
helping to inspire the Christian concept of the logos as the ‘word 
of God’ and Jesus as the aethēric being who became pneumatic to 
save us by bringing some of the aithēr down into corrupt matter 
to infuse it with light. These concepts inspired the Gospel of John 
in the Bible, and permeated even more thoroughly the ancient 
Gnostic texts. But these subjects are all another story that we cannot 
discuss further here.

13. Aristotle also stated that he believed there were exceptions to the
parallel postulate in geometry, thus anticipating modern relativity
theory. And he discovered the Eustachian tubes in the human ear
approximately 1900 years before Bartolomeo Eustachi (1500–1574),
to whom the discovery is normally attributed, and after whom they
are named. For an account of this, see Robert Temple, ‘Aristotle as
Anatomist and Dissector: The Marvels of Nature’, in Helix:
Amigen’s Magazine of  Biotechnology, Vol. II, Issue 2, Bugamor
International BV, Almere, Netherlands, 1993, pp. 49–55. The text
is Aristotle, Historia Animalium, Book One, 502a17502b27. This
article may be downloaded from my Researchgate entry or from
my personal website. But enough of Aristotle, that is, if one can
have enough of Aristotle.

14. The Chinese texts for these passages, with translations and
comments, may be found in Herbert A. Giles, ‘The Remains of Lao
Tzu’, in The China Review: or, Notes and Queries of  the Far East,
China Mail, Hong Kong, Vol. XIV, issue for March and April, 1886,
p. 244.

15. Olivia Temple and Robert Temple, The Sphinx Mystery, Inner
Traditions, Rochester, Vermont, USA, 2009, p. 393.

16. John Coleman Darnell, The Enigmatic Netherworld Books of  the
Solar-Osirian Unity, Academic Press Fribourg, Switzerland, 2004,
p. 365, footnote 389.
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Chapter 7: Kristian Birkeland’s Miraculous Discovery
1. Harald FalckYtter, Aurora: The Northern Lights in Mythology,

History and Science, Bell Pond Books, Hudson, New York, USA,
1999, p. 49. This is the English translation of Das Polarlicht,
Stuttgart, 1983.

2. Aristotle, Meteōrologikōn (Meteorology, but often referred to in
Latin as the Meteorologica), Book One, Chapters 4 and 5, 341b1
342b24. See Aristotle, Meteorologica, trans. by H.D.P. Lee, Loeb
Classical Library, Harvard University Press, 1952, pp. 28–39.

3. FalckYtter, op. cit., p. 45.
4. Aristotle, op. cit., Chapters 3 and 4, 340b257 and 341b124, pp.

19–23, 29–31 (‘We maintain that the celestial region as far down as
the moon is occupied by a body which is different from air and
from fire . . . what we are accustomed to call fire, though it is not
really fire . . . We must suppose therefore that the reason why clouds
do not form in the upper region is that it contains not air only but
rather a sort of fire . . . immediately beneath the circular celestial
motion comes a warm and dry substance which we call fire. We
must think of the substance we have just called fire as extending
round the outside of the terrestrial sphere like a kind of inflammable
material . . .’)

5. Heraclitus, Homeric Problems, ed. and translated by Donald A.
Russell and David Konstan, Brill, Leiden, 2005, Book 23, p. 45.

6. Plutarch, ‘Life of Lysander’, Chapter 12, in Plutarch’s Lives (in four
vols.), trans. by Aubrey Stewart and George Long, Bohn’s Classical
Library, George Bell & Sons, London, 1895, Vol. 2, pp. 294–5.

7. Lucius Annaeus Seneca, Questiones Naturales (Natural Questions),
trans. as Physical Science in the Time of  Nero: Being a Translation
of  the Questiones Naturales of  Seneca, by John Clarke, with Notes
by Sir Archibald Geikie, Macmillan and Co., London 1910, pp.
37–41; more recently, Seneca, Naturales Questiones, 2 vols., trans.
by Thomas H. Corcoran, Loeb Classical Library, Harvard University
Press, 1971–2, Vol. I, pp. 73–83.

8. Pliny, Natural History, Book Two, Chapter 26 or 27 depending on
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the edition. In Bohn’s Classical Library, trans. by John Bostock and 
H.T. Riley, Henry G. Bohn, London, 1855, Vol. 1, pp. 60–1, it is 
Chapter 27. In the Loeb Classical Library, trans. by H. Rackham, 
Harvard University Press, Vol. 1, p. 241, it is Chapter 26, which 
becomes 27 in the middle of a sentence. Puzzled by this, I checked 
the earliest translation done in Elizabethan times by Philemon 
Holland, of which I am fortunate to own copies of both the first 
edition of 1601 and the second edition, which appeared in 1635, 
and there it is Chapter 27, and the passage is found on p. 17. 

Holland’s translation reads: ‘There appeareth in the Sky also a 
resemblance of bloud, and (than which nothing is more dread and 
feared of men) a fiery impression, falling from out of heaven to 
earth, like as it hapned in the 3 yeare of the 107 Olympiad, at what 
time King Philip made all Greece to shake with fire and sword.’ 
The Bohn’s translation reads: ‘There is a flame of a bloody appear
ance (and nothing is more dreaded by mortals) which falls down 
upon the earth, such as was seen in the third year of the 103rd 
Olympiad, when King Philip was disturbing Greece.’ The Loeb 
translation says: ‘There also occurs a yawning of the actual sky, 
called chasma, and also something that looks like blood, and a fire 
that falls from it to the earth – the most alarming possible cause 
of terror to mankind; as happened in the third year of the 107th 
Olympiad, when King Philip was throwing Greece into disturbance.’

9. FalckYtter, op. cit., pp. 54–5.
10. JeanJacques d’Ortous de Mairan, Traité Physique et Historique de

l’Aurore Boreale (Physical and Historical Treatise concerning the
Aurora Borealis), Pierre Mortier, Amsterdam, 1735, 393 pp., with
17 folding plates. On the title page it is stated that the book is
composed of a ‘suite’ of papers delivered to the Académie Royale
des Sciences (in Paris) in 1731. I have an original copy of this book.

11. I have a copy also of this German edition, which appears in Wolf
Balthazar Adolph von Steinwehr (1704–1771), translator and editor
(with some commentary), Vol. 9 of Der Königliche Academie der
Wissenschaften in Paris Physiche Abhandlungen . . . welcher die
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Jahre 1731, 1732, in sich hält, Breslau, 1753. (Please note that 
Wikipedia is incorrect in listing the year 1760 as publication date 
for this volume, though it may have been reprinted then perhaps.) 
The de Mairan material extends from p. 248 to p. 564. De Mairan 
is called von Mairan in this volume. 

The Aurora Borealis in German is called die Nordlichtern (the 
Northern Lights). Only 9 of the 17 plates that appear in the 1735 
French volume are found in this German edition. This series of 
volumes in German is essentially a translation of the Proceedings 
of the Royal Academy of Sciences in Paris. It should be noted that 
the 1731 publication by the Academy in Paris was used for the 
translation, and not the 1735 book, which may have been expanded 
and provided with additional illustrations. I have not compared the 
1731 publications with the 1735 volume, so cannot state anything 
authoritatively about variations in the texts.

12. Knud Leem, Beskrivelse over Finmarkens Lapper (An Account of
the Lapps of  Finmarken), Copenhagen, 1767. A reproduction of
Leem’s engraving was published by Lemström, Vol. 1, p. 238, and
is reproduced from that on this book’s website. For Lemström, see
footnote 17 below.

13. Sir Humphry Davy, ‘Of Electrical Attraction and Repulsion, and
Their Relations to Chemical Changes’, in Elements of  Chemical
Philosophy, London, 1812.

14. Baron Karl von Reichenbach, Researches on Magnetism, Electricity,
Heat, Light, Crystallization, and Chemical Attraction in Their
Relation to the Vital Force, translated and edited by William Gregory, 
Parts I and II, London, 1850, p. 5.

15. Ibid., pp. 445–51.
16. ArthurAugust De La Rive, ‘Nouvelles Recherches sur les Aurores

Boréales et Australes et Description d’un Appareil’, Extrait des
Mémoires de la Societé de Physique et d’Histoire Naturelle de
Genève, Vol. 16, 2nd Part, Geneva, 1862.

17. Karl Selim Lemström, ‘On the Periodic Variations in Some
Meteorological Phenomena, Their Connection with the Changes of

074EEE_tx.indd   343074EEE_tx.indd   343 20/01/2022   12:2820/01/2022   12:28



the Solar Surface and Their Probable Influence on the Vegetation’, 
in Finsk Tidfkrift, 1878. This article is in Swedish.

18. Sophus Tromholt, Under the Rays of  the Aurora Borealis in the
Land of  the Lapps and Kvaens, edited by Carl Siewers, 2 vols.,
Houghton Mifflin, Cambridge, Massachusetts, USA, 1885. The
section entitled ‘On the Aurora Borealis’ is found in Vol. 1, pp.
192–288, with numerous illustrations.

19. Adam F.W. Paulsen, Résumé des Travaux de l’Expédition
Internationale Danoise Faits a Godthaab (Groënland Occidental)
1er Aout 1882–31 Aout 1883 [1 August 1882–31 August 1883],
Danish Meteorological Institute, Copenhagen, 1884.

20. Nils AdolfErik Nordenskiöld, ‘Sur les Aurores Boréales Observées
Pendant l’Hivernage de la Véga au Détroit de Behring (1878–9)’, in
Annales de Chimie et de Physique (Annals of  Chemistry and
Physics), Sixth Series, Vol. 1, Paris, January 1884, pp. 5–72. His
earlier publication in Swedish was ‘Om Norrskeneen under Vegas
Öfvervintring vid Berings Sund (1878–9) af A.E. Nordenskiöld’:
extracted from Vega-expeditionens Vetenskapliga Iaktagelser, pp.
403–53 of Vol. 1, Stockholm, 1882. Nordenskiöld published a
mammoth account of the Vega Expedition in 5 volumes, as well as
a popular summary in 2 volumes, but these extracts related to the
Aurora Borealis, as they appeared first in the original Swedish and
then in the French translation.

21. Kristian Birkeland, in Archives des Sciences Physiques et Naturelles
(Archives of  the Physical and Natural Sciences), Geneva, June 1896
(in French). Perhaps Birkeland chose this journal because in its
earlier incarnation it had published de la Rive’s account of the
aurorae in 1862, thirtyfour years before; see footnote 16 above.

22. Kristian Birkeland, Expedition Norvegienne 1899–1900 pour l’Étude
des Aurores Boreales Resultats des Recherches Magnetiques [sic.
some acute accents omitted from title as printed], Jacob Dybwad,
Christiania [now called Oslo], Norway, 1901. See p. 39, where in a
footnote Birkeland refers to the article published by himself in the
Archives des Sciences Physiques et Naturelles (see footnote 16 above). 
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I have not found or consulted the original article and do not have 
its title and pagination.

23. Alv Egeland and William J. Burke, Kristian Birkeland, The First
Space Scientist, Astrophysics and Space Science Library 325,
Springer Verlag, 2005.

24. Lucy Jago, The Northern Lights, Penguin Books, London, 2001.
25. Kristian Birkeland, The Norwegian Aurora Polaris Expedition 1902–

1903, 2 vols., Christiania [now Oslo], Vol. 1, 1908, and Vol. 2, 1913.
26. Alexander Piel, Plasma Physics: An Introduction to Laboratory,

Space, and Fusion Plasmas, Springer Verlag, Heidelberg and
Dordrecht, 2010, p. 7.

27. Kristian Birkeland, Norwegian Aurora Polaris Expedition 1902–
1903, 2 vols., Christiana [now Oslo], Vol. 1 and Vol.  2, 1908, 1913.

Chapter 8: The Cosmic Web
1. I should point out that all power transmission lines on Earth are

double, either in the form of a ‘twowire line’ or a single wire inside
a tube, which is known as a coaxial cable. (Transmission lines can
of course be multiple, but they must at the very least be double.)

2. John P. Cullerne and Anton Machacek, The Language of  Physics:
A Foundation for University Study, Oxford University Press, 2008,
p. 51.

3. This reminds me of the Berry Phase in physics, named after Michael
Berry, a professor at Bristol University. He showed that if you math
ematically transport a vector (the technical name for a line in a
diagram showing the direction of a certain force, and which can
actually be drawn with an arrow showing that direction) along the
surface of a sphere from point A to point B, by the time it gets
there it is not straight any more but is at a slight angle, because its
path has curved due to moving along the spherical surface. (Berry’s
student John Hannay demonstrated that this is true in classical
physics as well as in quantum physics, and the angle is named after
him as the Hannay Angle.) I mention this because if we consider
the spiralling aspect of the electric field, introducing as it does a
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curved path rather than a straight one, perhaps the introduction of 
that curvature causes the small deflected angle of the Hall Effect 
to appear, and the angle of the Hall Effect is therefore related to 
the Hannay Angle because of the curvature. 

4. Anthony L. Peratt, Physics of  the Plasma Universe, 2nd edition,
2015, p. 373.

Chapter 9: The Cold Sun
1. Lang, Kenneth R., The Cambridge Encyclopaedia of  the Sun,

Cambridge University Press, 2001, p. 111.
2. Arthur J. Hundhausen, ‘Plasma Flow from the Sun’, in Oran R.

White (ed.), The Solar Output and Its Variation, Colorado Associated 
University Press, Boulder, Colorado, USA, 1977, pp. 36–9.

Chapter 10: Invisible Earth
1. Thomas Gold, The Deep Hot Biosphere, Copernicus, Springer

Verlag, New York, 1999. He did not remain connected with plasma
research, however, as he had other interests such as cosmology and,
towards the end of his life, deep carbon stores beneath the surface
of the Earth. Tommy was also a founder, with Fred Hoyle and
Hermann Bondi, of the steady state theory of the Universe, which
neither he nor Fred (whom I also knew well) ever abandoned, though
of course they held to it in a modified form to take account of the
many objections made against it by cosmologists determined to
believe in what Fred had derisively named ‘the Big Bang’, a name
that has stuck and unfortunately is still taken seriously, along with
the ridiculous theory to which it is attached.

In 2017, I published a paper proposing an alternative explanation 
of what is known as ‘the cosmic microwave background radiation 
temperature’, the primary basis for the Big Bang Theory. Robert 
Temple, ‘A New Explanation for the Cosmic Microwave Background 
Radiation Temperature’, in Journal of  Cosmology, Vol. 26, No. 11, 
2017, pp. 14790–803.

074EEE_tx.indd   346074EEE_tx.indd   346 20/01/2022   12:2820/01/2022   12:28



Notes

Chapter 11: Radiant Matter, Plasma and Plasmoids
1. Winston Harper Bostick, ‘Experimental Study of Ionized Matter

Projected across a Magnetic Field’, Physical Review, Vol. 104,
No. 2, 15 October 1956, pp. 292–9, plus seven pages of captioned
plates.

2. Robert Temple, ‘Is Particle Mass a Function of Degrees of Freedom?’, 
in Journal of  Cosmology, Vol. 26, No. 3, January 2016, pp. 13995–
14090; see p. 66 of the paper.

3. E.G. Harris, R.B. Theus, and Winston Harper Bostick, ‘Experimental 
Investigations of the Motion of Plasma Projected from a Button
Source across Magnetic Field’, Physical Review, Vol. 105, No. 1, 1
January 1957, pp. 46–50.

4. Winston Harper Bostick and Lyman Spitzer, Plasma Physics:
Selected Reprints, American Association of Physics Teachers, 1963.

5. Winston Harper Bostick, ‘Plasmoids’, in Scientific American, Vol.
197, No. 4, October 1957, pp. 87–94.

6. Winston Harper Bostick, ‘Experimental Study of Plasmoids’, in Bo
Lehnert (ed.), Electromagnetic Phenomena in Cosmical Physics,
Proceedings of the International Astronomical Union Symposium
No. 6, held in Stockholm, August 1956, Cambridge University Press,
1958, pp. 86–98 (includes one and a half pages of discussion at the
end, including further elucidations by Bostick).

Chapter 12: Plasma Comes Alive
1. Kaushik Roy and Prasanta Chatterjee, Nonlinear Structures in Dusty 

Plasma, Lambert Academic Publishing, Saarbrücken, Germany,
2012, p. 2.

2. I have discussed the Kelvin Scale at some length in my scientific
paper of 2017 about the cosmic background radiation: Robert
Temple, ‘A New Explanation for the Cosmic Microwave Background
Radiation Temperature’, in Journal of  Cosmology, Vol. 26, No. 11,
2017, pp. 14790–803.

3. Mazuo Minami, Chikara Kojima, Takeo Ohira, and Osamu
Ishihara, ‘Microwave Measurement of Decaying Plasma in Liquid
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Helium’, Appendix One to Osamu Ishihara, ‘Final Report on Study 
of Cryogenic Plasma in Superfluid Liquid Helium’, submitted to 
AOARD 23 August 2005, declassified by the US Department of 
Defense. The Appendix was released for publication in Transactions 
on Plasma Science of  the IEEE, August 2005 (8 pp.)

4. Ibid., p. 4.
5. Norman R. Bergrun, Ringmakers of  Saturn, Pentland Press,

Edinburgh, 1986. The late Norman Bergrun was a scientist who had
an entirely different explanation for the ‘spokes’. In 1986, he
published his book Ringmakers of  Saturn, which suggested that not
only the spokes of Ring B but the whole of Ring A of Saturn were
being artificially created by mysterious cylindrical craft of extrater
restrial origin, possibly manned by intelligent robots. Both in his
book and in many later talks, some of which can readily be found
on the internet, Bergrun has shown photographs of strange cylinders
of enormous size orbiting Saturn, which are spewing out what he
calls ‘streamers’. He claims that these are plasma streamers, although
he does not appear to have any idea as to why this is being done.

His idea of strange cylindrical craft emitting streamers of plasma 
arose from a chance personal observation that he made of such a 
craft in the atmosphere off the coast of California in September 
1971, which was also viewed by his wife from a separate location. 
By triangulating their observations, he and his wife were able to 
place the ‘UFO’ at a distance of sixty miles off the coast of Monterey 
Bay. Bergrun calls these craft ‘EMVs’, for electromagnetic vehicles. 
Although this all sounds very fanciful, I was told in 2015 by a friend 
who knows top scientists and officials at DARPA, the Defence 
Advanced Research Projects Agency of the US Government (by far 
the most advanced ‘weird science’ organization or agency in America, 
which developed stealth aircraft, among other things), that the 
DARPA people not only know of but accept and worry about the 
intrusive cylindrical craft, which they accept are ‘not of this Earth’. 

They may come from ‘another world’ ‘another dimension’, ‘the 
future’, or whatever you like, but they do not come from any human 
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civilization of the present day. Some of the cylindrical craft can be 
of such enormous size that no contemporary civilization on Earth 
would be capable of constructing anything so huge, even if it were 
sitting on the ground. It is apparently known and accepted by the 
scientists at DARPA that these craft have intimate connections with 
a highly advanced plasma science that is far beyond our present 
understanding or capacities. Apparently they also believe that they 
are not manned by living beings, but by hyperintelligent robots 
that come from ‘somewhere else’, but no one knows where. 

No living entities could accomplish these feats, as the gigantic 
tasks involved could only be undertaken by robots over extremely 
long periods of time, far exceeding any conceivable human or other 
organic lifespans. Just in case anybody thinks that constructing 
spaceships by robots is farfetched, I can point out that we humans 
are already doing it. The London Sunday Times published on 15 
August 2021 (page 9 in the ‘Money’ section) an article entitled 
‘Backing the spaceships being built by robots’, which reported that 
the American company Relativity Space is building ‘its “Stargate” 
factory (which) will build rockets through 3D printing’ and 
assemble by robots the more than 100,000 parts that must go into 
each spaceship. 

I mention all of this about Bergrun’s ideas in passing without 
personal comment, because it is not the subject of this book. 
However, it appears that the urgent impetus behind much of the 
advanced plasma research going on at the moment comes from 
DARPA, who are desperate to try to understand the intruders. 
(Another reason is that stealth aircraft can be much improved if 
BoseEinstein condensate technology can be mastered for the exter
 ior skins of the planes. That relies upon extraordinary discoveries 
which have been made since 2010. Although this relates to our 
subject, it has been necessary to remove my account of it from the 
book for reasons of space. The technology is named after Satyendra 
Nath Bose (an Indian) and Albert Einstein. Information about its 
basic principles can be found on the web.)
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his bookplate of this special edition. André Maurois, Le Peseur 
d’Ames, with frontispiece and eight illustrations by Francis Picabia, 
Antoine Roche, Paris, 1931, unnumbered author’s own exemplaire 
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Also in the same year, the English translation appeared in 
America in the popular highbrow magazine Scribner’s, for March 
1931. That issue announces prominently on the cover: ‘André 
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with which this title was thus originally launched, it seems to have 
attracted only limited attention, which I also find curious. The 
French were always somewhat uncomfortable about Maurois, 
because he liked the English too much, and also because he was 
a Jew (Maurois was his pen name, and his real surname was 
Herzog). 

Today, if you ask someone in France about Maurois, the person 
will either look blank or pretend to look blank. After all, grumbling 
about the barbaric nature of les ros bifs (‘the roast beefs’) who live 
across the English Channel is one of the favourite hobbies of the 
French, and one that they do not wish to see compromised by too 
much Anglophilia. Hence, it has been convenient largely to ‘forget 
about’ both Maurois and his contemporary French Anglophile,  

André Maurois (1885–1967), the author of The Weigher of  Souls.

074EEE_tx.indd   363074EEE_tx.indd   363 20/01/2022   12:2820/01/2022   12:28



the novelist Valéry Larbaud, who translated James Joyce’s Ulysses 
into French. 

Maurois met with tremendous literary success in Britain with 
his series of Colonel Bramble novels, lighthearted and comic 
accounts of the British soldiers during the First World War, written 
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before MacDougall’s own articles had even been published later
that year. See the Wikipedia entry ‘21 Grams Experiment’. Apparently, 
MacDougall’s experiments of 1907 have never been repeated.

5. This account is to be found on the website:
www.thebiggeststudy.blogspot.com/2012/12/themistatdeath.html.
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Abstract	

Recent	astronomical	observations	combined	with	dynamical	simulations	have	led	to	a	

possible	confirmation	of	the	existence	of	the	much	disputed	stable	dust	clouds	

(Kordylewski	Dust	Clouds)	at	the	Lagrange	libration	points	of	the	Earth-Moon	system.		
The	new	data	leads	to	an	estimate	of	the	size	of	the	cloud	at	L5	as	well	as	of	the	average	

radii	of	the	scattering/polarizing	dust	particles	in	the	cloud’s	interior.		The	diameter	of	
the	cloud	is	somewhat	less	than	3	times	the	Earth’s	diameter,	and	the	average	grain	

radius	is	estimated	at	~	3	x	10-5cm,	consistent	with	bacterial-type	cells,	with	a	mean	

separation	of	less	than	1	cm.		Such	grains,	most	likely	elongated	on	the	average	(rod-like	
bacteria),	and	photoelectrically	charged	to	a	few	eV,	would	acquire	a	spin	through	

collisions	with	gas	atoms	and	thus	could	act	as	emitters	and	absorbers	of	longwave	

electromagnetic	radiation.		We	speculate	that	the	entire	Kordylewski	Dust	Cloud	
comprised	of	such	particles	has	the	potential	to	acquire	electromagnetic	connectivity	

with	an	information	storage/processing	capacity	akin	to	a	form	of	intelligence.	

1. Introduction	

The	existence	of	large	stable	dust	clouds	at	the	Lagrange	libration	points	L4	and	L5	of	
the	Earth-Moon	system	appears	to	have	been	finally	confirmed	by	a	combination	of	

numerical	dynamical	simulations	and	polarimetric	studies	(Sliz-Balogh	et	al,	2018,	

2019).		An	initial	tentative	observation	of	such	clouds	was	reported	in	1961	by	the	
Polish	astronomer	Kazimierz	Kordylewski	following	which	they	came	to	be	known	as	

Kordylewski	Dust	Clouds	(KDC)	(Kordylewski,	1961).		The	existence	of	these	clouds	has,	

however,	been	questioned	for	over	3	decades	mainly	because	of	the	difficulty	of	
interpreting	minute	enhancements	of	night	sky	brightness	in	relation	to	other	possible	

causes.		There	were	also	early	attempts	to	detect	centimetre	to	metre-sized	bolides	in	
the	putative	KD	clouds	using	RADAR	with	negative	results	and	these	have	been	widely	

considered	as	disproof	of	their	existence	(Roosen	and	Wolff,	1969;	see	also,	Hou	et	al,	

2015).		It	is	clearly	desirable	to	repeat	the	earlier	RADAR	observations	and	also	possibly	
deploy	LiDAR	(Light	Detection	And	Ranging)	measurements	to	look	for	returns	from	

smaller	particles	to	establish	their	presence.		
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In	two	recent	publications	Sliz-Balogh	et	al	(2018,	2019)	focussed	their	attention	on	the	

particular	dust	cloud	(KDC)	at	the	L5	point	of	the	Earth-Moon	system	using	sensitive	
polarimetric	techniques.	They	found	clear	evidence	that	a	cloud	of	submicron	dust	does	

indeed	exist	there	through	examination	of	polarized	scattered	light	that	varied	with	
time	(Sliz-Balogh	et	al,	2019).		The	cloud	appeared	to	be	“dynamic”	and	contained	

within	it	smaller	dust	clouds,	perhaps	displaying	a	cellular-like	structure.		Although	

evidence	was	cited	to	support	the	presence	ferric	and	silicate	particles	we	cannot	rule	
out,	on	the	basis	of	available	evidence,	the	presence	of	a	dominant	contribution	of	

carbonaceous	or	organic	grains,	as	indeed	is	known	to	be	predominantly	present	in	the	

interplanetary	zodiacal	cloud,	in	cometary	dust,	as	well	as	the	interstellar	medium	
(Hoyle	and	Wickramasinghe,	2000;	Steele	et	al,	2018).		

Further	definitive	confirmation	of	the	existence	of	KDC’s	is	clearly	desirable	and	we	

hope	this	will	be	done.		It	will	also	be	important	to	unravel	the	fine	structure	within	

clouds,	including	their	internal	dynamic	properties,	but	these	cannot	easily	be	studied	
from	Earth.		Such	studies	will	require	investigation	by	dedicated	satellite	and	

astronautical	studies	at	some	future	date.	

In	this	article	we	explore	some	interesting	features	of	these	dust	clouds	particularly	if	

they	are	comprised	of	particles	that	include	a	significant	biological	component.		

2. Inferred	Properties	of	the	L5	KDC

The	stability	and	existence	of	a	KDC	at	the	L5	point	has	been	modelled	using	3-D	by	

dynamical	simulations,	and	its	actual	existence	confirmed	by	means	of	polarimetric	
observations	of	scattered	light	(Sliz-Balogh	et	al,	2018,2019).		The	inferred	angular	

extent	of	the	scattering	dust	cloud	at	L5	has	been	estimated	at	between	!=6	and	7	

degrees.		At	the	known	distance	of	L5,	r	=	3.84	x	109	cm,	this	angular	extent	transfers	to	
an	average	cloud	diameter	D	given	by	

"	 ≈ 	
%

&'(
	2*+ ≅ 4.35×104	cm	 (1)	

This	is	to	be	compared	with	the	Earth’s	diameter	of	~	1.27x108	cm.		

For	a	spherical	particle	of	radius	a	(silicate	grain	or	an	organic	grain	typified	for	
example	by	a	bacterium)	the	cross-section	for	scattering	of	sunlight	is		

5678 	≅ 	9678*:;	 (2)	

with	Qsca	having	a	value	close	to	1	at	optical	wavelengths	(eg.	Wickramasinghe,	1973).		

For	an	assembly	of	such	grains	in	the	cloud	the	average	mass	scattering	coefficient	is	

thus	

<678	 ≅ 	
=8>?@AB
C
D
=8D6

	≈ 	
&

E86
		cm2g-1		≈		2.5	x	104	cm2g-1	 (3)	

assuming	a	~	3	x	10-5cm,	s	~	1	g	cm-3.		
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For	significant	polarization	effects	to	be	observable	(Sliz-Balogh	et	al,	2019)	the	

scattering	optical	depth	through	the	4.35	x	108	cm	path-length	of	the	cloud	(equation	
(1))	must	be	of	order	unity,	say	for	instance,	F678 ≈ 0.3.		This	converts	to	a	mass	density	

of	bacterial	dust	G	in	the	cloud	given	by	the	equation	

0.3	 ≅ 	ℵ678"G	 ≅ 1.09×10J&G				 	 (4)	

with	the	diameter	of	the	cloud	given	by	(1),	thus	yielding	a	mass	density	

G	 ≈ 2.75×10LJE	g	cmL&	 	 	 	 	 (5)	

The	Kordykewski	dust	cloud	at	L5	on	this	basis	has	a	density	which	is	at	least	109 	
higher	than	the	density	of	the	ambient	interplanetary	dust	(Allen,	1963).		Losses	due	to	

the	effects	of	solar	radiation,	as	well	as	the	solar	wind	effects	and	small	gravitational	

perturbations	which	occur	mostly	in	the	outermost	regions	of	the	KDC	will,	over	long	
timescales,	be	made	good	by	the	acquisition	of	new	dusty	material	from	comets	and	the	

interplanetary	medium.		The	total	mass	of	the	cloud	observed	by	virtue	of	(1)	and	(5)	is	

thus	~	1.17	x	1012	g.			

Assuming	that	a	typical	dust	particle	in	the	cloud	has	the	size	characteristics	of	a	
bacterial	spore	with	a	particle	radius	a	~	3	x	10-5	cm	and	mass	density	~	1	g	cm-3,	we	

therefore	have	an	average	number	density	of	dust	particles	in	the	cloud	of		

n	≈	2.43cm-3.	 (6)	

The	mean	distance	between	neighbouring	particles	is	then		

~	n-1/3	~	0.74cm!	 (7)	

very	short	indeed,	and	yielding	the	possibility	of	inter-particle	“communication”	if	

electromagnetic	signals	can	be	exchanged.		This	could	be	made	possible	because	the	
bacterial	dust	would	be	charged	to	a	potential	of	a	few	volts	due	to	the	photoelectric	

effect	caused	by	absorption	of	solar	ultraviolet	photons;	and	collisions	with	ambient	gas	
would	lead	to	rotation	(spinning)	at	radio	frequencies	as	had	been	discussed	many	

years	ago	by	Hoyle	and	Wickramasinghe	(1970).	

.	

3. Emergent	properties	of	KDC’s	

Spinning	charged	grains,	particularly	those	in	the	form	of	elongated	needles	typified	by	

bacilli,	would	be	efficient	absorbers	and	emitters	of	electromagnetic	radiation.		Most	
interestingly	the	total	number	N	of	such	charged	dust	particles	in	a	KDC	(distance	of	<	

1cm	apart)	would	be	truly	vast	

P	 ≈ 	
C
D
=QD

R
	≅ 	2×10;'	 		(8)	

With	electromagnetic-wave	emission/absorption	across	cloud	dimensions	as	well	as	

electrical	connections	(charge/current	exchanges)	between	adjacent	charged	particles	

just	centimetres	apart,	a	KDC,	might	well	be	able	to	function	as	a	gigantic	
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computer/brain	capable	of	storing	and	processing	digital	information.			We	are	

reminded	in	the	present	context	of	the	well-attested	cooperative	behaviour	of	bacteria	
in	a	wide	range	of	terrestrial	settings	(Asfahl	and	Schuster,	2017;	Mitchell	and	Kogure,	

2006).	

A	human	brain	has	only	some	1011	brain	cells,	and	about	1015	synapses.			A	KDC	(from	
(8))	may	well	have	a	total	number	of	binary	connections		

~		nC2	≈	1052		

between	its	constituent	oscillators,	so	defining	a	super-astronomical	sum	total	for	its	
potential	computing	power.		This	estimate	exceeds	the	computing	power	available	in	all	

human	brains	and	indeed	all	other	intelligent	life	on	Earth	as	well	by	very	many	orders	

of	magnitude.		

Finally,	we	refer	to	a	few	of	the	remarkable	features	that	are	known	to	characterise	

dusty	complex	plasmas	and	which	could	also	play	a	role	in	the	present	context	(eg.		
Bouchoule,	A.,	1999;	Mikikian	et	al.,	2018).	The	nucleation	and	growth	of	mainly	

siliceous	dust	within	such	plasmas	have	been	documented	in	several	laboratory	studies.		
In	our	case,	however,	the	dust	nucleation	process	will	be	side-stepped	and	condensation	

within	KDC’s	is	likely	to	occur	upon	pre-existing	interplanetary	dust	particles	which	we	

already	argued	will	probably	have	a	biological	component.		Thus,	we	could	envisage	a	
population	of	bacterial	particles	coated	with	semi-conducting	siliceous	mantles	that	

may	well	have	the	effect	of	enhancing	inter-particle	electronic	connectivity.		Such	
speculations	may	sound	far-fetched	but	they	lie	within	a	broad	framework	of	possible	

outcomes	based	on	known	behaviour	of	complex	dusty	plasmas.		

We	might	thus	be	tempted	to	view	the	Lagrange	Dust	Balls	as	highly	structured	

“intelligent”	systems	capable	of	storing	and	processing	“information”.	that	they	may	

have	more	surprising	and	unexpected	features.		Indeed,	such	huge	stable	entities	which	
have	presumably	endured	for	astronomical	timescales	and	have	steadily	grown	in	

complexity	over	billions	of	year	may	display	spontaneously	evolved	phenomena	which	
might	resemble	those	of	the	most	highly	complex	living	entities.		This	situation	is	not	

dissimilar	to	the	brain-like	like	complexity	of	the	“cosmic	web”	discussed	by	Ginsburg	et	
al.	(2019),	although	it	is	potentially	even	more	impressive	in	its	computational	
potential.	

It	is	often	said	anecdotally	that	the	human	brain	contains	more	neurons	than	there	are	

observable	stars	in	the	night	sky.	But	the	human	brain	only	fits	inside	a	small	skull.	A	

stable	dusty	complex	plasma	ball	of	immense	size	which	has	possibly	endured	for	aeons	
and	experienced	continual	growth	and	expansion	over	countless	millennia	is	in	

principle	capable	of	developing	something	resembling	a	much	more	complex	nervous	

system	than	a	human	brain	with	its	average	lifetime	of	~	102	years.		A	complex	dust	
cloud	(KDC)	which	has	existed	for	many	millions	of	years	might	even	have	become	self-

aware….	with	all	that	this	implies.		It	is	conceivable	that	Fred	Hoyle’s	fictional	Black	
Cloud	has	a	reality	in	the	context	of	KDC’s	-	which	of	course	he	could	not	have	

recognised	in	1957	(Fred	Hoyle,	1953).	
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