Lightning as an EVO Based Process

by

Ken Shoulders

Purpose of Writing: I have long associated the actions of plain lightning and ball lightning with EVO behavior seen in the laboratory, although there is a vast difference in magnitude of the ensconced charge. Recently, the job of describing this relationship was made easier by a group of published, high-speed lightning pictures taken by Tom A. Warner of ZT Research. I thought it now appropriate to undertake a written description of the alliance I see between lightning and laboratory EVO data. By doing this, it is felt that a better and more basic understanding of both lightning and EVO behavior becomes available.

Preferences For This Writing: The fundamental assumption in this writing is that much of the lightning behavior shown originates with moving clusters of electronic charge behaving like those seen in laboratory experiments and named EVOs (Exotic Vacuum Objects) by Ken Shoulders. What appears most likely is that many of the main strokes of lightning that are formed are formed after initial seeding of the air with ions created by EVOs large enough to be named ball lightning. Determining the actual size or total charge of these entities is beyond the scope of this treatise and the reader is referred to the ball lightning literature.

The philosophical basis for most of the observations cited here spring from the old Hermetic expression:

“As above – So below”

In the present context, this phrase means that the lightning above has a corollary with the laboratory experiments I have done below. So far, the findings show an exceptionally close relationship, although excessive conjecture is often the norm for this early phase of such an investigation. In doing an analysis of this lightning video, the author hopes to hasten the joining of his micro work with a more useful size near that of the lightning objects shown, knowing a shortcut in work is available if good analysis is applied.

None of the long lasting or relatively steady bolts of lightning displayed herein are part of this analysis, as they belong to another category consigned to older descriptions of lightning. In this writing, use of conventional and now antiquated lightning terms will be eliminated, largely due to their shortcomings in knowing their true meaning in presently introduced EVO terms. EVO terms will be introduced when necessary to describe an effect. The definition of these terms can be found in writings by Ken Shoulders at: http://www.svn.net/krscfs/ and on a newer website having short explanations of the writings at: http://www.keelynet.com/evo/index.htm. The exercise of finding the necessary references is left to the ardent reader.

Source Data: The source of the video data used is from Tom A. Warner of ZT Research in Rapid City, South Dakota. The ZT Research website is: http://www.ztresearch.com/. On this website, Warner writes:

“Very high-speed video cameras (greater than 5,000 images per second) are changing the way we see lightning. I am Tom A. Warner, and I have been photographing lightning using a Vision Research Phantom v7.1 (Vision Research: http://www.visionresearch.com/index.cfm) for two years as part of a research effort to better understand upward lightning initiated from towers in Rapid City, South Dakota. Recordings captured using this camera are accomplished at a resolution of 640x480 pixels and a rate of 7,200 images per second. This results in an individual image interval of 139 microseconds (135 microseconds for exposure and 4 microseconds for sensor readout). Features of lightning strikes such as stepped leaders, dart leaders, return strokes, continuing current and recoil leaders are clearly visible. Recoil leaders (fast negative breakdown that propagates back along previously formed positive leader channels) have never been seen before at this short time resolution. The potential that high speed video has for furthering our understanding of lightning is immense.”

Warner had placed his video files on You Tube and I downloaded them from that site and converted them to a useful format for Word publication. 

Source of EVOs: A video clip showing three separate moving ion trails or threads of light moving upward from a metallic tower source, with towers likely over 1,000 feet tall, is shown in [Video 1]. This represents a large version of an EVO source commonly used in the laboratory in that a metallic cathode is used to explosively form an EVO when adequate field is applied to cause ionization near the cathode. After the initial ion formation, regeneration carries the process to completion by exhausting the plenum of locally stored energy available. In this regenerative process, the ions near the cathode increase the field causing further electron emission from it, which in turn, cause more ionization, etc, etc. It appears to be the nearby, large energy storage reservoir that produces the large EVOs. Nothing else is necessary in this simple scenario using no apparatus except air, metal and water vapor. Laboratory tests show that no electron compression process is involved after extraction from the cathode as the electrons are extracted as EVO electron clusters directly from the metallic cathode, an interesting bit of physics in itself.

When the EVOs originate from an atmospheric pressure electrical discharge [Video 2], usually in a cloud where charge separation can take place with ease, EVOs are generated by charge movement, which accretes charge into clusters as it moves. This process is a dependable process in experimental procedure at small size and probably extends downward to just a few electrons. Laboratory EVO work using the accretion process for formation centers in size around 10 micrometers in diameter but has been carried to hundreds of micrometers in isolated tests. With presently limited knowledge on safety, this is a good size to tarry on until new rules are found, although these present video observations of ball lightning have reinforced the notion that it is safe enough to carry on to much larger sizes using present methods.

The near radial emission of EVO originated leaders from cloud lightning [Video 2] shows that the source has limited volume within the cloud even though the emission direction is hard to determine. This is especially true when the EVO moves parallel to the axis of the camera. This problem makes the determination of EVO velocity extra difficult but it is evident that the range of velocities is very large from this electrodeless type of source.

In laboratory work, it is commonly seen that small EVOs unite over a span of time, when properly associated, and they can grow larger and larger. This is necessarily a relatively slow growth process as if time is required to accommodate each other by some yet unknown act of synchronization or cohering. 

Black EVO Behavior: Black or dark gray EVO states are still somewhat of an enigma, but a few things are known for sure, and these are, they have virtually no mass or charge and they penetrate normal material effortlessly. In addition, they can be awakened easily by several means that usually reduce to shaking them in some way. Penetration of the atmosphere is apparently an easy and low loss conduit for black EVOs having a wide range of velocities. Capturing a video image of a black EVO is a near impossibility, but what does show prolifically is their awakened state producing a variable length, white streak. These streaks are ubiquitous in almost all videos shown but the means for awakening them in the sky is still somewhat illusive unless it is simply the disrupting electromagnetic bath they are coupled to or traverse through.

Velocity and Motional Considerations: The velocity of moving streaks is not easy to verify with the unknown setup for timing and distance we have to work with, but in general, a short streak means low velocity while a long streak in a single video frame means high-speed motion. A digital sample data system, or the equivalent camera shutter action of the CCD optical detector, is prone to many types of errors that cannot be easily reconciled and it is acknowledged that many measurement errors are possible due to the digital data sampling method used in the CCD video camera shutter. A shutterless streak camera is a better-suited method to use for this purpose, but such data is not readily available. This conundrum necessarily causes the rejection of much velocity data but it is assumed by the author that the high-speed photos show EVOs as dots with tails on them only when they are moving slow. An example of this is shown as a single falling EVO on the right [Video 3]. Its slow movement is essentially fixed for the 135-microsecond frame exposure time.

Once in a while something unequivocal in its nature having to do with velocity is shown. One such event is shown as a difference in EVO speeds under the assumedly same applied field [Video 1]. This difference in velocity between the trails is possibly the different mass loading of EVOs, as they were formed from the metallic, tower launching site. This is one of those known effects gleaned from laboratory experiments whereby a different type and number of nuclides incorporated into an EVO cause a different effective charge-to-mass ratio. What we are seeing in the video sequence is possibly a form of time-of-flight mass selection process. This could be the simplest mass spectrometer possible.

In the same video sequence [Video 1], many streaks seem to suddenly appear full white from out of a very black background. A very wide range of velocities is implied. In EVO terms, this is a very standard modulation of EVO activity whereby the white state is highly excited and interactive emitting both electrons and light while the very present but invisible black EVO is in an energy-conserving, quiescent state. At this point, one must seriously address the question of whether or not black and white EVO lab effects correspond to lightning effects or are these video images just erroneous artifacts of the sample data type of video photography. In the author’s opinion, the correct interpretation is that there is an exact EVO-ball lightning equivalence and that the black state of ball lightning is virtually without charge and mass and easily penetrates the atmosphere leaving a faint trail of ionized particles for future generation and guidance of other lightning phenomenon. 

The flow of EVOs is not necessarily a simple one. In the video example shown below, in laboratory work at vacuum pressures and within a solid material like photographic gelatin, the flow is shown to be helical in nature and has a helix diameter that varies but somewhat larger than the EVO diameter. This means a few tens of micrometers in diameter for small laboratory structures and apparently much larger for lightning based EVOs. In all cases, the exact diameter is unknown due to the powerful fields surrounding the EVO helix. In the video example shown here, there is also much uncertainty due to working very near the resolution limit of the photographic process. Fig. 1 allows comparison of 4 frames. What is seen is the lighted path of a previous EVO trail that remains largely intact allowing a sustained current flow to illuminate the path in neon sign fashion. The helix pitch varies somewhat from place to place in the guiding channel but sustains with time.
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Fig. 1 Four consecutive frames near the end of video 2 showing a helical EVO flow pattern.

In the laboratory work shown below, the same helical pattern of EVO flow exists even though the effective pressure or medium density changes from vacuum to that of a solid, photographic gelatin used to record the EVO passage. When guided using physical restraints, like a tight-fitting dielectric channel, the flow can be laminar and without helical action. It is apparently the guideless medium that allows helical motion to occur in a self-driven fashion. No guide or other constraint is used in the examples shown below.
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Horizontal Running: Although most video clips show examples of lightning, often lead by slow EVOs, one clip shows them running in opposite directions both horizontally and near the earth [Video 4]. This is counterintuitive and violates the notions of being able to establish a significant, propelling charge difference, as the ground should have provided a shielding or unipotential effect. Horizontal lightning has been photographed many times, but this one clearly shows the effect an EVO leader has on further streamer development. 

The bigger mystery presented here is that if the EVO, or for that matter in any other charge sensitive process used; is how are the propelling fields set up allowing the observations we have. The fields would seemingly have to be quickly reversed to produce the reversed EVO motion effect recorded. There is some relief provided in the notion that the EVO runs seen occur at a large distance apart from each other allowing distinctly different regions of fields to be set up. That configuration still requires a very complex field near the ground and not one easily reconciled with physical reality. This directional effect remains a mystery but the basic data still points to the EVO as being the initiator of all other events seen whichever way it travels or however near the ground it runs.

As an extreme alternative to standard field control techniques, laboratory EVO work by the author has shown highly unusual propulsion methods seemingly derived from internal EVO processes. The author, under the general heading of EVO Propulsion, has published portions of this data on the web and its incorporation into lightning mechanisms seems appropriate.

Fracturing or Splitting of EVOs: Double splitting of EVO balls is very common and provides for lightning forks and even a triple split is rare much less a total energy discharge. One of these apparent triple breakdowns shows in [Video 4] and the still in Fig.5 taken from the beginning of Video 4. The justification for saying this is possibly a triple breakdown is due to the three streaks of lightning leaders coming from an apparent common junction where the usual bifurcated breakdown shows only 2. A close inspection of the still frame in Fig. 5 shows 2 double splits have actually happened in rapid succession. 
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An interesting and easily identified 2 turn helical twist and split near the caret [Video 1], followed by something like a sudden charge neutrality for the two entities split off from the original one, occurs at the top of the run for the right side EVO light streak. It is as if the original run hit a ceiling or some other form of impediment blocking its progress in any direction but sideways. A still frame sequence shows below in Fig. 6a through 6e. The original propelling field seems to have suddenly stopped only for this particular EVO run, as the other two runs proceeded past the stopping point, although they are at different locations. For this particular case, it could well be that the helix produced an intense magnetic field modifying EVO behavior in the local region. Close inspection of the channel just before the time of helix formation shows a pulse of light signifying a high current passage. The action shown here has no bearing on EVOs per se, but it points to the possible absurdities facing anyone trying to explain what happens up there. 
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For me, as an experimentalist working with very energetic structures, it is comforting to know that large charge structures with properties similar to EVOs seem to hold together very well, and when they do split, there are still two relatively stable entities left over instead of ending their life in one horrendous explosion with the release of all stored energy. At least this is the case for the kid glove handling afforded by being jostled around in the atmosphere. Hitting solid objects is another game entirely unless low interactivity black EVOs are used.

Energy Storage: It is noticed that slowly moving EVOs can cause a large lightning burst [Video 6]. Whether this is due to energy storage in the EVO or the EVO simply building an ion trail that can subsequently be used as a conductive channel for a powerful stroke of lightning discharging a distant reservoir is a question that can be settled here. It is apparent from the video [Video 6] that long-lasting ion trails as well as glowing points of energy release do exist. This is reason enough to suspect that the energy of an EVO is limited well below the level of the massive energy release seen in the lightning burst of [Video 6]. Additionally, most EVOs do not cause a large discharge upon ground contact, at least insofar as the present video photographs reveal. I am sure an observer standing very near the impact point would notice a relatively large energy burst. The semi-conclusion to be drawn is that large explosions from a single EVO are not confirmable with the data available here.

It is suggested that a gentle EVO landing produces earth-borne ball lightning effects that wither away somewhat slowly instead of being an intensely explosive, rapid charge release. This further enhances the notion that most EVOs have only modest energy storage with slow release mechanisms as well as moderate stability, both of which are welcome additions to the genre of laboratory work lying ahead.

Mutual Interactions: All of the effects mentioned under this heading of mutual interactions are seemingly feeble and hardly worth the mention, but previous EVO work teaches that these lightly coupled effects sometimes cause great happenings due to the high intrinsic electromagnetic gain and sensitivity of the EVO, as it can be very sensitive to its electrical environment. One of the processes deserving particular attention in this present lightning context is the modulation of an EVO so as to change its state from black to white and contra wise. 

An example of this modulation sensitivity might be shown in [Video 1] and the still sequence of Fig. 6 where a feeble electromagnetic coupling between the writhing EVO electromagnetic generator on the right and small flash in the central channel can be somewhat construed as synchronized. This flashing on and off is the sine qua non for the short-flash activity seen on most video clips in this series. The background is literally filled with invisible black EVO activity that is only illuminated due to a particular shock excitation afforded by another electromagnetic burst, sometimes at a great distance, or a channel prone to excite passing charge. This electrical shock treatment is an effective laboratory method of “waking up” a black EVO and showing its position for a brief interval of time.

As a study in mass action, either sweeping or sudden turns of large groups of EVOs show a large area, rapid field change as well as the single charge sign of EVOs [Video 8]. These EVOs started their journey in a downward direction, presumably due to the fields applied to them. Over the course of their journey downward toward the earth, the fields were locally changed many times over a vast expanse of space by some unseen hand causing massive deflection to the left in a local region, and eventually, in a sweeping upward direction opposite to their original command. This deflection was likely caused by time-modulated fields and not by deflection in a static field. To study lightning, we are apparently involved in a massive but nearly invisible field modulation process, except as delineated by EVO motion itself.

While on the subject of time modulated fields, one explanation for the opposite direction of EVO travel due to an apparent reverse flow of controlling charge seen in [Video 8], is the simple notion that the fields did indeed reverse directions due to that selfsame hand mentioned above. Nothing more complicated than a charge-intervening lightning stroke could have done the trick of modifying the space charge. 
Conclusions:

EVOs are created under high field conditions both within clouds and from conductive ground objects.

EVOs respond as a negatively charged entity.

EVOs travel in a self-generated, helical or spiral path.

EVOs are usually guided by atmospheric electric fields.

EVOs can exist in both optically visible and invisible form.

EVOs can be modulated between their white and dark state by electromagnetic impulses.

EVOs can produce control or modulating EM impulses capable of affecting other EVOs.

EVOs of either state precede almost all other lightning activity by forming ionized trails.

EVOs possess moderate stability and almost always bifurcate simply and at a relatively low rate.

EVOs alone contain only modest quantities of energy.

EVOs can cause the release of massive quantities of energy stored elsewhere.

EVOs constitute Ball Lightning, which can continue existence after making gentle contact with Earth.

EVOs are capable of encapsulating and transporting nuclear species.

EVOs are capable of traveling over a very wide range of velocities.

Fig. 2.  Micrographs showing EVO helices running in photographic gelatin.
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Fig. 3.  More micrographs of EVO helices by the same authors shown in Fig. 2.





Fig. 4. (Right) EVOs shown describing a helical, vacuum path. The photo of electron emission was taken with a special pinhole camera. A splitting is immanent due to lack of confinement of any kind. This work was done by Ken Shoulders and reported in a paper placed on the web. 





Fig. 5  Two double splits of an EVO traveling to the left have occurred in rapid succession giving the illusion of a triple split.





Fig. 6a through Fig. 6e showing an EVO path progression forming a large helix followed by a split.
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