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von Dr. Alexander G. Keul, Salzburg 
Die Frage nach Existenz und Entstehungsbedingungen des Kugelblitzes gehört zu den ungelösten Rätseln der atmosphärischen Physik. 
Wir mussten auf dem Bahnhof Kleinschmalkalden [im Sommer 1970] ... Rangierarbeiten ... unterbrechen, weil ein starkes Gewitter mit Platzregen niederging. ... Plötzlich wurde es schlagartig sehr hell, und ich sah vom Führerstand der Lok aus, wie ... ein runder Ball im Durchmesser von 25-50 cm auf einer Schiene des Nachbargleises entlang raste und nach ... 250-300 m und einer Zeitdauer von ca. 3-5 Sekunden mit explosionsartigem Schlag zerplatzte. ... Ich war der Überzeugung, einen Kugelblitz gesehen zu haben (Krentzberger, 1993, persönliche Mitteilung).
Diese Meldung eines Lokführers der ehemaligen DDR-Reichsbahn steht prototypisch für Tausende Augenzeugenberichte weltweit, die in der Wissenschaft heftige Emotionen wecken. Sind es noch unerklärte Naturerscheinungen, falsch interpretierte Wirkungen gewöhnlicher Blitzschläge (etwa Lichtbögen) oder Sinnestäuschungen? 1923 betrachtete Walther Brand 100 Fälle statistisch. Die heutige Forschungssituation sieht für Prof. Uman, den Blitzexperten der Universität Florida, so aus: Trotz des .. Reichtums ähnlicher Kugelblitz- Beobachtungen über einen Zeitraum von Jahrhunderten, Berichte, die wenig Zweifel an der Realität des Phänomens lassen, gibt es noch immer keinen Konsens über den physikalischen Mechanismus oder die Mechanismen, die für Kugelblitze verantwortlich sind (1987, S.23). 
Der Astrophysiker Wittmann verfasste folgenden "Steckbrief" (1976): 
*
Auftreten in Gewittern, oft nahe der Bahn von Erdblitzen 

*
Runde Form unter einem Meter Durchmesser 

*
Farbe meist orange bis rot 

*
Undurchsichtig, und selbstleuchtend 

*
Gleichförmige oder irreguläre Bewegung, manchmal Stillstand 

*
Häufig Eindringen in Gebäude 

*
Lebensdauer selten mehr als einige Sekunden 

*
Geräusche oder Geräuschlosigkeit, auch in der Endphase 

*
Meist wirkungslos, aber auch Zerstörungen und Verletzungen 
Die österreichische Statistik des Verfassers (150 Kugelblitzfälle) ergab, dass sich Beobachter aus Angst oft erst nach Jahren melden. 80% der Beobachtungen ereigneten sich im Sommer, 70% während Gewittern. In über 90% der Fälle wurde nur ein Objekt gesehen, in jedem zweiten Fall in weniger als fünf Meter Entfernung, das in etwa 70% der Fälle innerhalb von fünf Sekunden wieder verschwand. Die meisten Durchmesser lagen unter 30 Zentimetern. 60% der Objekte leuchteten rot-range-gelb, 14% sprühten Funken. Jeder dritte Fall trat zum Schrecken der Beobachter im Inneren von Gebäuden auf. 

Die meisten derartigen Berichte werden international nach wie vor weder gesammelt noch bearbeitet, sondern ignoriert. Untersuchungen über den Kugelblitz sind nämlich weder karrierefördernd noch einfach. 
Die meisten Medienberichte über "Kugelblitze" sind Vermutungen ohne klare Objekte. Als Auslöser genügt z.B. ein "seltsames Loch" in der Wiese nach einem Gewitter. Augenzeugenberichte aus dem Gedächtnis wiederum sind kein Videoband, das nur zurückgespult werden muss (Loftus, 1979). Die psychologische Forschung über Zeugenaussagen, optische Täuschungen und Gerüchte ist zur Deutung solcher "weicher" Daten unabdingbar. 
Selten, aber begehrt, sind "harte" Daten: So ergab 1992 im Fall Perg, Oberösterreich, eine Zusammenarbeit von Psychologie (Zeugeninterview), Blitzschutz (Spurensicherung) und Blitzortung (System ALDIS, Wien) am Beobachtungsort frische Spuren eines niederenergetischen Blitzschlages (Keul et al., 1993). Ein US-Forschungsprojekt untersuchte das Filmmaterial des "Prairie Network", dessen Kamerastationen nachts Meteoritenfälle fotografieren, und fand im Zusammenhang mit 120000 Blitzentladungen 24 Kugel- und Perlschnurblitze (letztere umfassen mehrere Kugeln; Barry, 1980). Ein besonders detailreiches mögliches Kugelblitz-Farbfoto gelang 1978 Werner Burger aus St. Gallenkirch im Montafon (Keul, 1992). Es blieb trotz 23 Gutachten und zweier EDV-Bildanalysen bisher unerklärt. 
Im September 1993 fand in Salzburg der erste interdisziplinäre Kugelblitzkongress Vizotum statt (Keul, 1993), der Natur-, Sozialwissenschaftler und Techniker aus aller Welt an einen Tisch brachte. Der Kongressbericht in englischer Sprache ist beim Verfasser oder im Elektropathologischen Museum in Wien erhältlich. 
Leser, die selbst einen Kugelblitz beobachten konnten oder von einem interessanten Fall / Foto wissen, werden höflich ersucht, dem Verfasser eine Notiz dazu einzusenden. Jede Zuschrift wird beantwortet und auf Wunsch vertraulich behandelt. 

Dr. Alexander G. Keul, Postfach 151, A-5024 Salzburg, Österreich 
------------------------------------------------------------------------
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Kugelblitz ueber Neuruppin
Im Januar 1994 wurde in Neuruppin (Brandenburg/Ostprignitz) 

ein Kugelblitz beobachtet. Die Sensation an dieser Sache ist,

dass es bis heute Wissenschaftler gibt, die die Existenz von 

Kugelblitzen abstreiten. Jedoch darf man nie vergessen, dass

"Wissenschaftler" - so lehrt uns die Geschichte - schon viel

abgestritten haben. So galt als gesichert, dass die Erde eine

Scheibe ist, dass sich die Sonne um die Erde dreht oder dass

der Mensch niemals fliegen wird, da der menschliche Körper

eine Geschwindigkeit von mehr als 30 km/h nicht überleben kann.

Wie gesagt, das waren "gesicherte" Erkenntnisse der Wissenschaft.

Deshalb sollte man sich nicht treu ergeben dazu hinreissen lassen

zu behaupten, es gäbe keine Kugelblitze, da irgendwelche

Wissenschaftler zu ihrer PERSÖNLICHEN Schlussfolgerung ge-

kommen sind, dass es nun einmal keine Kugelblitze gibt. 

Nun wurde in Neuruppin jedoch nicht nur von Laien, sondern auch

von erfahrenen und ausgebildeten Wetterbeobachtern eine solche

Erscheinung gesichtet.

Damals Leiter der Wetterstation Neuruppin jetzt Mitarbeiter

bei der Firma METEOMEDIA-DEUTSCHLAND Herr Donald Bäcker   

schrieb dazu den folgenden Bericht:

------------------------------------------------------------------------

W E T T E R L A G E
Zu diesem Gewitter kam es, da maritime Polarluft von Nord-

westen nach Brandenburg geführt wurde. Darin konnten

sich zahlreiche Schauer und auch Gewitter entwickeln.

Die Zugbahn des Neuruppiner Gewitters kann man auf Grund von

vorliegenden Höhenwindmeldungen und Wetterbeobachtungen

direkt nachvollziehen. Es kam von West - Nordwest und zog auf

seinem Weg über Boizenburg an der Unterelbe und die 30 km westlich

von Neuruppin entfernt liegenden Stadt Kyritz nach Neuruppin.

O B S E R V A T I O N E N
  a) BEOBACHTUNGEN DURCH MITARBEITER DER WETTERSTATION

   Diensthabender (Th. Hinz):

   Es wurde ein ungewöhnlich greller Lichtschein in Richtung 

   Nord wahrgenommen, gefolgt von einem überdurchschnittlich

   lauten Donnerschlag (ca. 10 Sekunden spaeter).

   Da der Dienstraum nach Norden keine Fenster hat, konnte

   der Blitz vom Beobachter leider nicht direkt gesehen werden.

   Danach folgten 3 weitere Entladungen in Form von

   Linienblitzen.

   Auszug aus dem Beobachtungstagebuch ( was an jeder

   Wetterstation vorliegt und in das alle Wettererscheinungen

   wie Regen,Schneefall usw. eingetragen werden muessen,

   incl. Dauer und Intensitaet ) : 

------------------------------------------------------------------------

   Gewitter (leicht) N - E  16.06 - 16.28 Uhr

------------------------------------------------------------------------

   RS D. Baecker (Stationsleiter)

   ...hielt sich zum Zeitpunkt des Gewitters im Neuruppiner

   Stadtgebiet auf (Friedrich-Engels-Str.). Durch ein nach 

   Osten zeigendes Fenster wurde ein sehr greller Lichtfleck

   wahrgenommen. Es kann mit absoluter Sicherheit gesagt

   werden, dass es sich um einen Lichtpunkt handelte.

   Unmittelbar nach dem Verschwinden der Erscheinung 

   (nach ca. 1 bis 2 Sekunden ) wurde ein explosionsartiger

   Donnerschlag hörbar.

   ROS`in R.Brockmann

   ...hielt sich im Stadtgebiet von Kyritz auf. Sie sah blaues

   Licht in Form von Bündeln oder auch Strahlen dicht über

   den Hausdächern und zwischen Antennen.

   Diese Lichtstrahlen bewegten sich und ähnelten sehr dem

   Licht von Rundumleuchten auf Rettungs- oder Streifenwagen, 

   wenn die direkte Lichtquelle verdeckt ist.

   Es deutet alles darauf hin, dass es sich hierbei um das so-

   genannte "St. Elmsfeuer" handelte.

   Die Lichterscheinung wurde zunehmend heller und dehnte sich

   flächenmäßig aus.

   Kurz nach dem Verschwinden der Erscheinung gab es einen 

   Donnerschlag. 

b) BEOBACHTUNGEN DURCH NEURUPPINER BUERGER   

     - sehr glaubwuerdige bzw. sehr gut übereinstimmende Beobachtungen :

------------------------------------------------------------------------

Farbe und Erscheinungsbild beschrieben fast alle Zeugen gleich.

Es wurde ein aeusserst heller Lichtfleck oder auch "Feuerball"

beschrieben, dessen Helligkeit dem Blitzlicht eines Fotoappara-

tes oder einer Radarfalle der Polizei entspricht.

Teilweise wurde die Helligkeit mit dem Lichtschein der beim

Schweißen auftritt verglichen.

+++++++++++++++++++++++++++++++++++++++++++++++++

Die Größe der Leuchterscheinung wurde mit der eines

Fussballes bis hin zur scheinbaren Größe des Vollmondes be-

schrieben. Die Höhe wurde mit 30 m angegeben. Meist wurde der

Kugelblitz direkt über den höchsten Hausdächern gesichtet.

Bewegungen des Kugelblitzes wurden kaum wahrgenommen.

Für die meisten der Augenzeugen stand das "Objekt" ruhig am

Himmel.

+++++++++++++++++++++++++++++++++++++++++++++++++

Da sich das Gewitter nicht durch fernes Donnergrollen angekündigt

hatte, hielten viele Leute die Erscheinung für ein Feuerwerk

oder glaubten, sie seien in eine Geschwindigkeitskontrolle der

Polizei geraten. Dass es sich um ein Gewitter handelte, wurde

den meisten Bürgern erst nach dem Ertönen des Donnerschlages

bewusst.

Die Lautstärke des Donners wurde übereinstimmend als über-

durchschnittlich angegeben. Man meinte,dass selbst ein in 

unmittelbarer Nähe auftretender Linienblitz nicht einen 

derartig lauten Knall verursachen würde. Kriegsveteranen

verglichen den Knall mit der Explosion einer Granate.

Bis auf eine Ausnahme hörten alle Zeugen den Knall erst

nach dem Auftreten der Leuchterscheinung.

+++++++++++++++++++++++++++++++++++++++++++++++++

Die Dauer der Erscheinung wurde mit etwa 2 bis 3 Sekunden an-

gegeben. Nach dem Verschwinden des Lichtpunktes erfolgte der 

Donner unmittelbar danach oder nur wenige Sekunden später

(abhängig vom Beobachtungsort ).

+++++++++++++++++++++++++++++++++++++++++++++++++

Die Leute, die den Kugelblitz nicht direkt sahen, berichteten

über einen für wenige Sekunden grell erleuchteten Himmel,

wobei teilweise sogar Schattenbildung beobachtet wurde.

+++++++++++++++++++++++++++++++++++++++++++++++++

Fast alle Zeugen versicherten, eine derartig ungewöhnliche

( oder auch unheimliche ) Beobachtung nie zuvor in ihrem Leben

gemachtzuhaben und waren äusserst beeindruckt.

Wenn nicht die Nachfrage der Wetterstation Neuruppin über die

örtliche Presse gekommen wäre, hätten sich die meisten

Bürger nicht getraut, ihre Beobachtungen offen an den Tag zu

legen.

+++++++++++++++++++++++++++++++++++++++++++++++++

    Anmerkung: Sicherlich wird der Aufruf in der örtlichen

               Presse auch dazu geführt haben, potentielle

               Zeugen aktiv werden zu lassen, um sich in den

               Vordergrund stellen zu können. -

               Allerdings traten unglaubwürdige Aussagen nur

               in 3 Fällen auf.

+++++++++++++++++++++++++++++++++++++++++++++++++              

------------------------------------------------------------------------

 -spektakuläre Beobachtungen  

------------------------------------------------------------------------

Wie schon in Kyritz, so wurde auch in Neuruppin "St.Elmsfeuer"

beobachtet. An der Erscheinung des "St.Elmsfeuers" ist nicht zu

zweifeln, allerdings sind die Beobachtungsorte recht 

ungewöhnlich:        

Augenzeuge 7 war gerade dabei,Sand zu sieben. Er schaufelte Sand

in seine Schubkarre, auf der ein Sandsieb lag. Auf diesem Sand-

sieb sah er plötzlich ein bläulich züngelndes Licht.

Zeugin 26 war gerade beim telefonieren. Da sie den Hörer etwas

vom Kopf abhielt, bemerkte sie einige bläuliche Funken an der

Sprechmuschel, begleitet von einem "knatternden" Geräusch.

In der Nähe der Lindenallee (28) wurde ebenfalls "St.Elmsfeuer"

gesichtet. Hier war es allerdings weiter vom Beobachtungsort ent-

fernt. Die Erscheinung wurde mit einem Kurzschluss in einer 

Überlandsleitung verglichen.

In der Neuruppiner Gentz-Schule (19) fielen sämtliche Telefone

aus. Eine Elektronik-Firma sprach von verbreiteten Schäden,

speziell an Telefonanlagen.

Augenzeuge 31, der ebenfalls gerade telefoniert hatte berichtete,

dass die bestehende Verbindung zusammenbrach und dass alle Siche-

rungen in seiner Wohnung durchbrannten.

Die Warnanlagen der beschrankten Eisenbahnübergänge am

Rheinsberger Tor und in der Gildenhaller Allee machten mit aktivem

Warnblinken auf sich aufmerksam, obwohl k e i n  Zug in der Nähe

war.                       

Im Nebenraum des Raumes, in dem ich mich befand (21), wurden

zeitgleich mit dem Auftreten des Kugelblitzes Kinderspielzeug

aktiviert (obwohl sich niemand in diesem Raum befand).

Dabei handelte es sich um einen Spielzeugdino, der auf dem 

Kopf zwei Metallkontakte besitzt, die bei Berührung (z.B.

mit dem Finger) zur Lautäusserung führen. 

------------------------------------------------------------------------

 Die spektakulärsten Beobachtungen sind jedoch leuchtende,

faustgrosse Lichtkugeln in geschlossenen Räumen !!! 

------------------------------------------------------------------------

Diese Beobachtungen wurden von mir zunächst als unglaub-

würdig eingestuft. Jedoch berichteten mehrere unabhängige

Zeugen von solchen schwebenden Lichtkugeln mit grell-weissem 

Licht (ähnlich einer schwebenden starken Glühlampe),die

entweder durch das Fenster hereinkamen oder im Raum plötzlich

auftauchten, sich im Raum bewegten, wieder zum Fenster hinaus-

flogen oder auch unter kurzzeitiger Schweifbildung durch die

geschlossene Reinigungsöffnung eines Schornsteines verschwanden.

---------------------------------------------------------------

Zeugin 14 sah einen Lichtpunkt in einem Gebäudeinnenhof.

Der ca. 1m grosse "Feuerball" schwebte von rechts oben herab, 

schien kurz die Aussenwand zu berühren und verschwand 

dann direkt in vertikale Richtung.

---------------------------------------------------------------

Augenzeuge 17 war mit dem Auto auf dem Seedamm in Richtung 

Neuruppiner Innenstadt unterwegs, als er einen grellen weissen 

Lichtball vom Himmel sinken, das Auto überqueren und rechts 

des Seedammes, vermutlich im Ruppiner See, niedergehen sah.

Während der Überquerung des Autos waren alle Scheiben

"weiss und undurchsichtig" ( vermutlich durch Reflektion/Licht-

brechung, die kurzzeitig zu Undurchsichtigkeit führte ).

Vor Schreck hielt der Autofahrer an und stieg aus. Er berührte

das Dach seines Autos mit der Hand und stellte eine gewisse 

Erwärmung fest.

---------------------------------------------------------------

------------------------------------------------------------------------

Aus meiner Sicht sind das "St.Elmsfeuer" und auch die beschrie-

benen kleinen Leuchterscheinungen eventuell als Begleiterschei-

nung des "richtigen" Kugelblitzes zu charakterisieren.

------------------------------------------------------------------------

---------------------------------------------------------------

Gänzlich unglaubwürdig sind nur zwei Aussagen, da die

Beobachtungsrichtung absolut von der der anderen Augenzeugen

abweicht. Ein weiterer Zeuge schien eher ein UFO als einen Kugel-

blitz gesehen zu haben. Die Beobachtungsrichtung stimmte zwar,

doch hörte der Beobachter ein Geräusch wie von einem

Flugzeug verursacht und vernahm den Donner, bevor die Lichter-

scheinung verloschen bzw. abgezogen (weggeflogen?) war.---------------------------------------------------------------

 E R K L Ä R U N G S V E R S U C H E

Fast alle Augenzeugen meldeten sich bei mir telefonisch. 

Sie erhielten eine durchgehende Nummerierung. Diejenigen, die

eine Blickrichtung und eventuell auch Zeiten angeben konnten, 

wurden im an der Wetterstation vorliegenden Stadtplan einge-

zeichnet.

Verblüffend war die Übereinstimmung der beobachteten 

Richtung, so dass ein "Zentrum" , in dem der Kugelblitz aufgetre-

ten und explodiert sein muss, lokalisiert werden konnte.

Eine Erklärung für die beobachteten Erscheinungen ist

mir nur in Ansätzen möglich.

Für das "St.Elmsfeuer" gibt es eine relativ einfache wissen-

schaftliche Erklärung. Es tritt auf, wenn ein sehr hohes

Spannungsgefälle in Bodennähe besteht. Dies ist besonders

bei Gewittern der Fall, da sie erhebliche Anomalien im elek-

tromagnetischen Feld der Atmosphäre darstellen. Dabei finden

an aufragenden spitzen Gegenständen lichtschwache Gasentladungen

in Form von bläulichen Büscheln oder Lichtüberzügen statt.

Diese harmlose Erscheinung ist relativ häufig im Gebirge und auf

See, aber nur selten im Flachland zu beobachten. 

Für die Entstehung des Kugelblitzes habe ich keine Erklärung.

Auch in der Literatur scheiden sich an dieser Erscheinung die 

Geister.

Interessant erscheint mir der Anruf eines älteren Herren aus

dem ehemaligen Ostpreussen, der schon desöfteren Kugelblitze

( in Ostpreussen, nicht in Neuruppin ! ) gesehen haben will.

Er zeigte sogar Bereitschaft, " unter Eid " auszusagen.

Kugelblitze sah er sehr häufig, fast jedes Jahr, allerdings

nur in unmittelbarer Nähe der Ostsee. Im Binnenland, etwas weiter 

von der Küste entfernt, sah er jedoch nie Kugelblitze.

Diese Aussage hielt ich vorerst für unbedeutend bzw. rein

zufällig. Als jedoch die Lokalisierung des "Kugelblitzzentrums"

ergab, dass der Neuruppiner Kugelblitz ebenfalls in Wassernähe

beobachtet wurde, wurde ich hellhörig. Treten Kugelblitze viel-

leicht nur in Gebieten mit lokal etwas erhöhter Luftfeuchtigkeit

auf ?

Die Tatsache, dass Kugelblitze immer noch nicht vollends nachge-

wiesen bzw. erklärbar sind, ließen mich diese Beobachtungen 

als einem grösseren Gremium mitteilenswert einstufen.

Für eventuelle Nachfragen oder ausführlich beschriebenen

Einzelbeobachtungen steht Stefan Kreibohm

 gern zur Verfügung.

Wetterstation Neuruppin im Februar 1994, gez. Donald Bäcker

aufgeschrieben im Meteorologischen Institut 

               der Freien Universität zu Berlin

Berlin, im November 1994, gez. Stefan Kreibohm
email: s.kreibohm@meteomedia.ch
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Der Kugelblitz Naturphänomen oder Sinnestäuschung? von Dr. Alexander G. Keul, Salzburg
Das Rätsel um die Kugelblitze
Rätsel um Kugelblitze gelöst 
Kugelblitze können große Mengen Wasser verdampfen
------------------------------------------------------------------------

------------------------------------------------------------------------

[ welcome ]
email: manfred@bibo.met.fu-berlin.de

Phone: ++(49 30) 838-71207

http://www.met.fu-berlin.de/~stefan/Kugelblitz.html

Das Rätsel um die Kugelblitze
Wie das Magazin Nature in seiner neuesten Ausgabe berichtet haben John Abrahamson und James Dinniss von der Canterbury-Universität in Neuseeland das Geheimnis um die Entstehung der sehr seltenen Kugelblitze gelöst. Ihrer Meinung nach handelt es sich dabei eher um einen chemischen als einen physikalischen Prozess. Demnach entsteht ein Kugelblitz durch die Oxidation von reinem Silizium. Die beiden Wissenschaftler konnten die Dauer, Helligkeit und Farbe von Kugelblitzen berechnen. Die Erzeugung eines Kugelblitzes im Labor blieb ihnen wie vielen anderen Wissenschaftlern aber bisher versagt. 

Bei Kugelblitzen handelt es sich um eine Leuchterscheinung, die aus dem Nichts auftaucht und einige Sekunden später wieder verschwunden ist. Die Größe der Kugelblitze variiert zwischen der eines Tennis- und der eines Fußballes. Laut Augenzeugenberichten sind sie in der Lage, Fenster und Wände zu durchdringen. Sowohl dielektrische Entladungen, hoch verdichtetes Plasma als auch Mikrowellenlaser wurden zur Erklärung ihrer Entstehung herangezogen. 

Abrahamson und Dinniss haben eine ganz andere Vorstellung: Sand im Erdboden besteht aus Siliziumoxid. Schlägt ein ”normaler” Blitz ein, so wird durch die enormen Energien das Siliziumoxid in Silizium und Sauerstoff aufgespalten. Der Sauerstoff reagiert mit dem im Boden enthaltenen Kohlenstoff zu Kohlendioxid weiter. Dieser heiße Dampf ist mit Silizium gesättigt und schießt durch Poren aus dem Boden heraus. Die an der Luft kondensierten Silizium-Partikel, mit einer Größe von wenigen Millionstel Millimetern verbinden sich zu Ketten und häufen sich zu kleinen, leichten und flaumigen Bällen zusammen, die von der Luft getragen werden. Die Konsistenz der Bälle ist vergleichbar mit der von Zuckerwatte. 

Die so entstandenen Silizium-Bälle reagieren laut Abrahamson und Dinniss mit dem Luftsauerstoff und es bildet sich Siliziumoxid. Die bei der Reaktion freigesetzte Wärme wird in Form von Licht ausgesandt und kann so das Leuchten der Kugelblitze erklären. Die Kugelblitze verschwinden, sobald das gesamte Silizium verbraucht ist. In 70% der Fälle wird jedoch das Silizium schlagartig oxidiert, so dass der Blitz durch eine Explosion ein Ende findet. 

Das Durchdringen von Fenstern und Wänden wird von Abrahamson mit folgenden Worten erklärt: ”Die meisten Häuser – und ganz besonders die alten - haben in der Nähe der Fenster und Türen kleine Spalten. Das Netzwerk des Silizium-Balles ist sehr flexibel. Wenn nun Luft durch diese Spalten dringen kann, so sollte der Ball auch in der Lage sein, sich durch zu quetschen und auf der anderen Seite neu zu arrangieren.” 

Katja Bammel und Nature
http://www.wissenschaft.de/sixcms/detail.php?id=28310

http://www.in.tu-clausthal.de/~sdauss/Ufo/Fotosammlung/130_KUGELBLITZ.htm

obrazek

Kugelblitze - leuchtende, elektrisch geladene Kugeln, die pulsierend durch die Luft fliegen - können bei schweren Gewittern auftreten. [Sie sind allerdings sehr selten und entziehen sich bisher als Naturphänomen detaillierter Analysen.]
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Kugelblitze faszinieren Menschen auf eine ganz besondere Weise, wer jemals einen "Ball of Fire" gesehen hat, wird dieses mystische Erlebnis nicht vergessen. Die meisten Sichtungen werden während eines Gewitters gemacht. Oftmals entstehen die Kugelblitze in direktem Zusammenhang mit Wolke-zu-Erde-Blitzenentladungen. Diese Kugelblitze schweben wenige Meter über dem Boden oder fallen - nach anderen Berichten - aus der Wolke zum Boden. Sie sind jedenfalls ziemlich beweglich und können auch kleinere Distanzen während ihres kurzen Leben zurücklegen. Kugelblitze sind rund, allerdings sind auch andere Formen bekannt. Ihr Durchmesser beträgt gewöhnlich 10-40 cm, es existieren aber sowohl Berichte von größeren und kleineren Exemplaren. Ihre Farbe variiert zwischen leuchtenden Gelb- und Rottönen. 

Oftmals wird berichtet, daß Kugelblitze von Telefonkabeln oder elektrischen Leitern angezogen werden. Sie gleiten dann meistens an diesen entlang. In Häuser dringen sie meist durch Glasscheiben oder den Kamin ein. Sehr selten können Sie auch in abgeschlossen Gebäuden entstehen, etwa aus dem Telefon oder dem Radio kommend. Die Lebensdauer diese Phänomens beträgt in der Regel nur ein paar Sekunden, Sekunden in denen es sich etwa ein bis zwei Meter pro Sekunde bewegt. Es ähnelt einer Katze, die sich hin und her schleicht auf dem Weg zu Ihrem Herrchen, um endlich wieder gekrault zu werden. 

Kugelblitze verschwinden auf ganz unterschiedliche Art und Weise, die bekanntesten sind, daß die Kugel mit einem lauten Knall explodiert und einem schwefelartigen oder stickstoffartigen Geruch. Andere verschwinden so wie sie gekommen sind, heimlich still und leise, als habe es sie nie gegeben. Manchmal bleibt eine Art Nebel oder Dampf zurück. 

Viele Wissenschaftler streiten die Existenz von Kugelblitzen ab, doch es gibt viele Augenzeugen die dieses kleine Wunder nicht nur gesehen, sondern auch gespürt haben. 

So auch eine Hausfrau aus England, die gerade kochte, als plötzlich über Ihren Herd eine leuchtende Kugel auftauchte, die aus dem Kamin des Hauses herabschwebte. Die Kugel flog langsam auf die erschreckte junge Frau zu, mit ängstlicher Hand stieß Sie die Kugel ab. Ihre Hand wurde rot und Schwellte sofort an, Sie hatte das Gefühl als ob ihr Ehering sich in Ihren Finger einbrannte. Von dem Zusammenstoß explodierte die Kugel vor Ihr und Ihr Rock wurde leicht verbrannt. 

Jetzt könnten Experten, die nicht an die Existenz dieses Phänomen sagen, das hätte sich die Frau eingebildet.  Doch was Professor R.C.Jennsion, Leiter des elektronischen Labors von Kent, Canterbury, England miterleben durfte, läßt sogar die Zweifel mancher Ungläubiger verstreichen. 

Es war ein kalter Morgen im März 1963 um 5.00 Uhr. Der Professor war der einzige Passagier des Fluges 539 der Easter Airlines von New York nach Washington. Er und die Stewardeß saßen sich angeschnallt gegenüber. Der Kapitän warnte vor Turbulenzen, da sich ein Gewitter ankündigte. Plötzlich wurden die beiden durch einen scheinbar Blitzschlag in der Kabine hellwach. Was als nächstes Geschah, schien geisterhaft. Durch die Kabine schwebte ungefähr in Kniehöhe ein glühende weiß-blaue Kugel mit einem Durchmesser von etwa 20 Zentimeter, sie bewegte sich langsam den Gang entlang in Richtung der Toilette am anderen Ende des Flugzeuges und verschwand lautlos. 

Obwohl Kugelblitze vorerst noch ungeklärt bleiben, ermöglichen sie uns die Deutung anderer Phänomene. Spontane Selbstverbrennung könnte vielleicht von Kugelblitzen ausgehen. Ein großer Kugelblitz könnte dem Kontakt mit einem menschlichen Körper die gleiche Wirkung wie bei einem Mikrowellenherd hervorrufen. Das menschliche Gewebe würde ohne Schaden für die Hülle verbrannt. Danach würde ein bis jetzt noch unbekannter, physiologischer Prozeß den Verfall herbeiführen, wie es auch bei Menschen der Fall ist, die von einem zickzackförmigen Blitz getroffen werden. Zweitens werden Kugelblitze mehr und mehr als Erklärung für die von Piloten gesehenen "UFOs" herangezogen; der Versuch ein Rätsel durch ein anderes zu lösen.

Autor: Nadine Schneider 
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Dieses Foto wurde 1951 während eines Gewitters aufgenommen. Der Kugelblitz fiel senkrecht herab und explodierte einige Meter über dem Boden.  

(Zum Vergrößern anklicken)

 

Neue Erklärung für Kugelblitze:
 

Sogenannte Kugelblitze galten bislang als höchst rätselhaft. Jetzt haben Forscher aus Neuseeland eine neue Erklärung präsentiert. Sie sind sich sicher, dass Kugelblitze durch den Einschlag eines normalen Blitzes in den Erdboden entstehen. Durch die hohen Temperaturen wird dabei Silizium aus dem Boden gelöst und zu mikroskopisch kleinen Partikeln zerstäubt. In diesem Zustand formiert sich die Materie zu ballförmigen Gebilden. An der Oberfläche des Balles kommt das Silizium dann in Kontakt mit dem Sauerstoff der Atmosphäre und oxidiert dabei. Ergebnis: die Kugel brennt. "Nun scheinen sämtliche Rätsel gelöst zu sein", jubelt das Wissenschaftsmagazin Nature. 
Um die neue Theorie auch zu bewesen, versuchen die neuseeländischen Forscher nun, im Labor einen künstlichen Kugelblitz herzustellen. Bisher wurde unter anderem auch angenommen, dass es sich bei dem mysteriösen Naturphänomen um vom Blitz getroffene Vögel handeln könntet.
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Einleitung
"Kugelblitz" ist der Name für eine leuchtende, bewegliche Kugel, die man während eines Gewitters beobachten kann. Es scheint sich dabei um ein ziemlich seltenes Phänomen zu handeln, was dazu führte, dass es unter den Wissenschaftlern höchst umstritten ist, ob es "ball lightning" (so der englische Ausdruck) wirklich gibt.

Es gibt jedoch zahlreiche Augenzeugenberichte, wobei die meisten ziemlich vertrauenswürdig erscheinen. So beschrieb zum Beispiel Morris 1936 in einem Brief an die London Daily Mail seine Erfahrung mit einem Kugelblitz folgendermaßen:

Während eines Gewitters sah ich eine große, rot-glühende vom Himmel herunterkommen. Sie schlug in unser Haus ein, durchtrennte das Telefonkabel, verbrannte den Fensterrahmen und begrub sich dann selbst in einem Fass voller Wasser, das darunter stand. Das Wasser kochte noch einige Minuten danach, aber als es kalt genug war, um nachzusehen, konnte ich nichts darin finden.

 

Wie gesagt, solche Berichte gibt es zuhauf - und doch lassen die Kritiker nicht locker: Sie nutzen aus, dass bis heute keiner der Verfechter dieses "übernatürlichen" Phänomens zufriedenstellend erklären kann, wie ein solcher kugelförmiger Blitz chemisch oder physikalisch aufgebaut ist.
© 1999 Dominik Herrmann
Ein Augenzeugenbericht
Ein weiterer Augenzeugenbericht aus der WEIRD SCIENCE PAGE database of BALL LIGHTNING REPORTS (übersetzt aus dem Amerikanischen):

"Mein Sohn und ich sahen einen Kugelblitz kurz nach einem Gewitter am 14. August 1993. Ich habe ihm nie viele Gedanken geschenkt, bis ich anfing Lesen an einer örtlichen Mittelschule zu unterrichten. Wir haben einen Artikel über Kugelblitze, den die Schüler gerne lesen, aber als ich ihn selbst durchlas, erkannte ich, dass ich ein fragwürdiges Phänomen beobachtet habe erlebt habe. Ich glaube nicht an UFOs und ähnliche Dinge.

Während mein Sohn und ich den Sturm genau beobachteten, war es ungefähr 16:00 Uhr als wir einen Blitz in einen Telefonmasten außerhalb unseres Hauses einschlug. Das Krachen war gewaltig laut, wie eine explodierende Bombe. Wir sahen eine Kugel von weißem Licht den Mast hinuntergleiten, über die Straße rollen und wieder den Masten hinaufsteigen. Als sie die Spitze erreichte, gab es einen erneuten lauten Schlag und die Lichtkugel verschwand.

 

Als sich unsere Augen angepasst hatten, konnten wir erkennen, dass der Mast beschädigt war, aber ich zweifelte, ob wir wirklich einen Kugelblitz gesehen hatten. Mein Sohn versicherte mir, dass wir das hatten. Als wir ins Freie gingen, entdeckte er zwei geröstete Eichhörnchen, die neben dem Masten auf der Straße lagen."

[...]

W. Macinskas, Telford, PA USA 
© 1999 Dominik Herrmann
Kugelblitze

Einleitung

Ein Augenzeugenbericht

Charakteristika

Die Theorien

Forschung geht weiter
Aktualisierung
 
Bücher / Links
  


Verschiedene Theorien
Um es vorwegzunehmen: Es existiert derzeit keine Theorie, die Kugelblitze vollständig physikalisch beschreiben kann. Dennoch gibt es seit mehreren Jahren immer wieder Ideen und Erklärungsversuche. Man kann diese in zwei Gruppen aufteilen: Kugelblitze, die ihre Energie in sich aufbewahren und Kugelblitze, die ihre Energie von außerhalb beziehen.

 

Von innen gespeiste Kugelblitze:
Beim Kugelblitz könnte es sich um eine Gas- oder Luftkugel handeln, die sich ungewohnt verhält. Es wäre denkbar, dass explosive Gase extrem langsame verbrennen und so Lichtenergie erzeugen. Allerdings würde der Kugelblitz dann zwangsläufig wegen seiner geringeren Dichte aufsteigen - was jedoch nur sehr selten beobachtet wurde.

 

Kugelblitze sind ein extrem dichtes Elektronenplasma, das quantenmechaniscen Prozessen unterliegt - diese Ansicht wird von Wissenschaftlern jedoch heute nicht mehr akzeptiert.

 

Eine erweiterte Theorie geht davon aus, dass es sich dabei um einen Mikrowellenemitter in einer Hülle von Elekronenplasma handelt.

 

Sie könnten auch durch eine besondere Luftverwirbelung entstehen (wie sie auch bei den filigranen Rauch-Ringen auftritt).

 

Extern gespeiste Kugelblitze:
Diese Theorien haben alle den selben Nachteil: Sie können Kugelblitze, die in Gebäuden, insbesondere metallisch abgeschirmten Hüllen (z.B. Flugzeug) auftreten, nicht erklären.

 

Cerillo und Kapitza haben in den 40er und 50er Jahren vorgeschlagen, dass die Energie eines Gewitters auf einen bestimmten Punkt konzentriert wird und an dieser Stelle ein Kugelblitz entsteht. Allerdings wurden solch große Energien niemals in Gewitterwolken gemessen.

 

Finklestein, Rubinstein, Uman und Helstorm dachten, dass ein stetiger >Strom, der von der Wolke zur Erde fließt, an manchen Kreuzpunkten von Blitzen eine hohe Ladung erzeugen würden, die den Kugelblitz erzeugen und erhalten könnte. Allerdings kann diese Theorie oben besagte Kugelblitze in Gebäuden nicht erklären und wird auch aus anderen Gründen abgelehnt.

 

Eine andere Erklärung fand Arabadzhi 1957. Seine Idee war, dass radioaktive Weltraumstrahlung von den elektrischen Feldern eines Gewitters so konzentriert werden könnte, dass an gewissen Stellen eine dauerhafte Entladung (der Kugelblitz) stattfindet. So könnte man die wandernde Zick-Zack-Bewegung des Kugelblitzes deuten. 
© 1999 Dominik Herrmann
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Die Forschung geht weiter
Wie man sieht, gibt es also tatsächlich noch wissenschaftliche Gebiete, die nicht ganz erforscht sind - wahrscheinlich wird es noch einige Zeit dauern, bis Forscher sich das Phänomen Kugelblitz erklären können. Aber bis es soweit ist, muss dieses seltenen Phänomen erst einmal von allen namhaften Wissenschaftlern akzeptiert werden - wie Mathematiker tendieren viele von ihnen nämlich dazu, zu sagen, "Was ich nicht beweisen kann, existiert nicht!" Wenn diese überhebliche Mentalität im dritten Jahrtausend verfliegt (und daran kann kein Zweifel sein), steht der Erforschung von vielen "übernatürlichen" Dingen nichts mehr im Wege.

 

Dass wir bereits auf dem richtigen Weg sind, zeigt das nachfolgende Foto, das als eines von wenigen von den meisten Kugelblitz-Forschern anerkannt wird. Es beweist ziemlich eindrucksvoll die Existenz der Kugelblitze - wer's jetzt noch nicht glaubt, ist selber schuld!

 

Kugelblitz

photografiert von Sniderman / Norinder

© 1999 Dominik Herrmann
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Neuigkeiten
Gerade in jüngster Zeit beschäftigen sich Forscher besonders intensiv mit Kugelblitzen. Nachdem mittlerweile die Existenz dieses Phänomens in Forscherkreisen unumstritten ist, geht es jetzt daran, herauszufinden, wie sie entstehen und nach welchen Gesetzmäßigkeiten sie sich verhalten.

Alle bisherigen Erklärungsversuche hielten ja einer kritischen Auseinandersetzung nicht stand. Eine neue Theorie hat nun John Abrahamson, Chemie-Ingenieur der Universität Canterbury in Neuseeland, im Labor entwickelt und erprobt. Heruasgegeben wurden die Ergebnisse in Nature (Bd. 403, S. 519, 2000). Abrahomsen erklärt sich die Entstehung von Kugelblitzen durch Silizium-Nanokugeln, die die Gestalt eines Balls annehmen und an der Luft "verbrennen".
Entstehung eines Kugelblitzes
Zunächst schlägt ein normaler Blitz in den Boden ein. Der Einschlag heizt den Untergrund sehr stark auf und führt zum Verdampfen der bodeneigenen Mineralien. Der überall zu findende Kohenstoff reagiert dabei mit dem Siliziumoxid aus Quarzsand zu purem Siliziumdampf. Durch den gewaltigen Einschlagstrichter können die gasförmigen Siliziumatome entweichen, wobei sie bei Luftkontakt zu Nanokugeln kondensieren und sich dabei zu rundlichen bis kugelförmigen Objekten formieren. Das helle Leuchten des Kugelblitzes wird durch die Oxidation (Verbrennen) des Siliziums mit Luftsauerstoff hervorgerufen. Sobald alles Silizium verbrannt ist, löst verschwindet die Erscheinung wieder. Sollte aber die Oxidation die Nanopartikel wieder über den Schmelzpunkt erhitzen, so führt dies zu einem explosiven Ende der Reaktion - verbunden mit einem hellen Aufblitzen zum Schluss.

Experimentell konnten bereits besagte Nanokugeln zu Ketten verknüpft werden, es gelang bislang jedoch nicht, sie ballförmig anzuordnen. Sollte dieses einzige Problem gelöst werden, wäre die neue Theorie durchaus ernstzunehmen. Nach Graham Hubler vom Navy Research Laboratory in Washington stimmten die Erkennungsmerkmale der künstlich erzeugten Exemplare mit den Beobachtungen in freier Natur überein. 

© 2000 Dominik Herrmann
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...Following an intense flash of lightning, there appeared a 'ball of fire' hovering about 30cm above the surface of the water, apparently unaffected by the prevailing wind. The ball then crackled and hissed as it flew past his head before passing into a group of nearby trees... 

------------------------------------------------------------------------

The evidence for Ball lightning
------------------------------------------------------------------------

For those of us living in temperate latitudes the most dramatic demonstration of the raw force of nature is often afforded by a spectacular electric storm. And the statistics are equally impressive: at any instant there may be 2000 active thunderstorms around the world creating 100 lightning flashes occurring every second, with one moderately sized storm generating several hundred megawatts of power - equivalent to a small nuclear power station. With each lightning strike discharging currents as high as 20000 amps in a tiny fraction of a second, it comes as little surprise that such storms can be accompanied by rarely seen and as yet poorly understood phenomena. 

Much recent research has concentrated on the mysterious red 'sprites' and blue jets seen to dance above active storms (see issue one of AA&ES, pages 47-49), but perhaps the strangest manifestation of all is ball lightning which has been reported the world over since accurate records began. It generally takes the form of a glowing sphere, 1 to 100cm (0.4 to 40") in diameter, lasts for seconds rather than minutes and can follow a meandering path at speeds of a few metres per second before vanishing silently or with a small explosion. While there are still some scientists that doubt its existence, there are many more that are increasingly of the opinion that reliable eye-witness reports - a few of which follow - are describing a similar phenomenon. 

An account from Rushford, near the town of Thetford in the county of Norfolk, concerns some farm labourers helping to gather the asparagus harvest in May 1949. Peggy Filby and her teenage sister Delia were among the group that took to the shelter of a tarpaulin covered trailer in the open field once the heavy rain from an approaching thunderstorm began to fall. Soon after, a loud report coinciding with a brilliant flash signalled a nearby lightning strike. 

Delia and other members of the group then saw what was described as a football-sized, softly glowing orange-red ball of light. It emitted neither sparks or rays, nor did it vary in luminosity as it appeared to 'bounce' across the field in the direction of the startled witnesses. Within a few seconds the ball disappeared soundlessly once it reached the metal trailer and Delia was one of the workers who experienced something akin to an electric shock as it did so. 

The year 1967 found M. Dmitriev, a Russian chemist, camping on the banks of the River Onegaw. He claims that, following an intense flash of lightning, there appeared a 'ball of fire' hovering about 30cm above the surface of the water, apparently unaffected by the prevailing wind. The ball then crackled and hissed as it flew past his head before passing into a group of nearby trees. Dmitriev then describes the sphere apparently bouncing from tree to tree "like a billiard ball" and emitting a trail of bluish smoke. After a few minutes it was lost to view. 

Another startling sighting - and certainly one of the most detailed and scientifically credible - comes from Professor Roger Jennison (Department of Electronics, University of Kent) concerning his experiences on board a late-night flight from New York to Washington in March 1963. He later wrote of his experiences in the November 1969 issue of Nature. Jennison states that the phenomenon occurred after the aircraft encountered a thunderstorm in which it was enveloped by a bright and audible electrical discharge. 

Some seconds later a glowing sphere some 20cm in diameter emerged from the pilot's cabin and passed down the aircraft's central aisle approximately 50cm from Jennison. The ball moved on a straight course the whole length of the aisle 75cm above the floor at a velocity relative to the aircraft of about 1.5 ms-1. It was blue-white in colour and its optical output amounted to about 5 to 10 Watts. Interestingly, no heat was felt when it passed close by and the limb darkening (like that of the Sun) gave it an almost solid appearance, indicating that it was optically opaque. No asymmetry could be seen in any dimension so it was impossible to determine whether or not it was spinning. 

------------------------------------------------------------------------

Prof. Jennison's observation is interesting since it is hopefully revealing of the nature of ball lightning. It generally occurs shortly after normal cloud to ground lightning and, from this latter case, is capable of being generated within an electrically screened environment since the aircraft fuselage would act very much like a Faraday cage. It appears to be able to pass through glass and other solid objects, sometimes causing damage to them in the process, yet it doesn't emit heat (though there are exceptions to this that may relate to another class of object, as we shall see in a moment). Sometimes a hissing or crackling sound is emitted, or it may be perfectly silent. 

One of the favoured explanations offered by sceptics is that the ball is merely an ignited puff of gas released when lightning strikes the ground. This may explain a fleeting 'Will-O'-the-Wisp' seen in marshy areas where naturally occurring methane gas may be liberated from rotting organic matter, but it fails to account for the previous sighting in the aircraft. Also, how is a burning flame to pass through a solid object or not to radiate heat when it is clearly seen to pass close by? Another suggestion that ball lightning is merely the familiar after-image seen hovering in front of the eyes following a sudden exposure to a bright light is equally untenable. 

A simple answer to the phenomenon doesn't appear to be forthcoming and tentative explanations rely heavily on theoretical physics. One of the current favourites concerns electromagnetic plasmoid models: the greatest problem for the theorist is explaining how sufficient energy be contained within such a small space without it being emitted steadily and continuously, but sometimes suddenly. Dr. Geoff Endean (School of Engineering and Computer Science, University of Durham) has suggested that the energy containment problem can be circumvented since a very rapidly rotating electric field can exist in a plasma without a magnetic field with no apparent limit to the electrical field strength - heady stuff indeed. 

Furthermore, it has also been suggested that ball lightning may occur quite frequently but the electromagnetism associated with it is not strong enough to render it visible to the eye on the vast majority of occasions. Another rather more radical theory invokes anti-matter as the root cause. The idea is that it is drawn down from the upper atmosphere by the circulating air currents in thunderstorms where it interacts with ordinary terrestrial matter, whereupon both are annihilated with a tremendous release of energy that makes the glowing ball. With the lack of solid scientific evidence or theory, however, it is almost inevitable that there are also those on the fringe who attribute an extra-terrestrial origin to the light phenomenon. 

Whatever it may turn out to be and however it manifests itself, there are countless eye-witness reports that describe a phenomenon of apparently similar nature to ball lightning that occurs in fine weather away from any storms or lightning. These are the so-called Earth lights or Earthquake lights, and they offer a fascinating glimpse of a new branch of geological science that could offer an explanation to the vast majority of UFO sightings. This is what we shall explore next month. 

by Adrian Ashford 

------------------------------------------------------------------------

First published in AA&ES Magazine, June 1996 
ball. sprite
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BALL LIGHTNING STRIKES TWICE!

Summer 1977. Haymarket, Virginia. A severe storm was threatening. Mrs. Patricia Townsend was standing in front of her kitchen counter talking on the telephone. 

"Several things happened at the same time and the whole incident probably lasted no more than a few seconds at the most. While I was on the phone, I heard a tremendous crack, something like the report of a high-powered rifle or the sound of a bat hitting a baseball. At the same time the outside of my house, meaning the outdoors, lit up brilliantly. A split second later or perhaps at the same time, I heard a loud swooshing or hissing noise and the phone seemed to come alive in my hand. Then my whole kitchen lit up like a floodlight. Lightning or electricity or whatever it was seemed to flow rapidly from the open kitchen door across the expanse of the far end of my kitchen at ceiling level as shown by the jagged line in my drawing. I'm not sure where the red ball came from but I have depicted it as coming from the jagged lightning on my ceiling. Anyhow, almost at the same time as the lightning zoomed across my kitchen and the phone started vibrating in my hand, a large red ball (with yellow and white somewhere) appeared in front of me and hit me on the chest with the force of a large man hitting me with his fist. I fell to the floor and I believe the phone was still in my hand. I'm still not sure if I was knocked unconscious or not. I couldn't swear I was and couldn't swear I wasn't. The ball hit me with the accompanying sounds of smacking and crackling, kind of like a string of firecrackers being set off."

The telephone was dead and Mrs. Townsend suffered chest pains for several days. The ball seemed to be made of a soft burlap-type surface with a fuzzy texture. 

June 21, 1978. Same place, same kitchen. Same person. Thunderstorm out-side. Again a fireball entered the kitchen. It was about a foot across with jagged yellow and white edges. It hit Mrs. Townsend in the face, with the sensation being like a slap with an open hand. The ball possessed a surface like that of a textured fabric as before. The witness collapsed and when recovering found herself with slurred speech and neck pains. She soon regained full faculties and health. 

(Bailey, B.H.; "Ball Lightning Strikes Twice," Weather, 39:76, 1984.) 

Reference. Many more examples of ball lightning may be found in Chapter GLB in our catalog: Lightning, Auroras. For ordering information, visit: here. 

From Science Frontiers #41, SEP-OCT 1985. © 1985-2000 William R. Corliss
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Sparks and Lightning

(c)1996 William J. Beaty

------------------------------------------------------------------------

While attempting to explain sparks and lightning to some friends, I realized that I didn't have a good gut-level understanding of them myself. As usual, my lack of understanding was an attractive irritant, like a pimple that one can't help picking at. And so over many months I kept noticing concepts that could be applied to explanations of sparks. Here's what I've come up with.

To get a good understanding of sparks, you need to encounter their behavior in detail. One way to do this would be to magnify a small spark, but sparks happen so quickly that interesting behavior can't be seen, so in addition to magnifying it, we'd have to slow it down somehow. Here's a better idea: speed yourself up instead. Imagine that you've been exposed to Tholosian water from 'Old Trek.' This is the substance which causes you to live many times faster than normal. (TV-show science fiction trivia experts will recall the appearance of a similar drug on The Wild Wild West as well!) And then, instead of magnifying a tiny spark, let's go outside during a storm and look at the behavior of an already-large spark. Except for its size, the strange behavior of lightning is very similar to the behavior of tiny sparks. 

So, we're standing outside in the time-frozen world of a raging thunderstorm viewed from our 1000X perceptual acceleration. The trees and bushes around us are thrashing frozenly in the stopped wind, and a few torn shingles flying from the nearby roof hang in the air nearby. Higher up we see a tangled, branching network of dimly glowing wiggly purple lines which look something like a tree root. And like a root, all the tips of the branches are lengthening. But this can't be lightning, it's dim and purple, not bright blue-white. 

One branch-tip is about a hundred feet up from where we're standing. We can see that the wiggly line isn't moving, it's only growing at its tip. It takes a tortuous, kinky path as it lengthens, and occasionally a new branch starts growing from the side of the main one at a spot where there is a particularly sharp bend. Then we notice something else: everything on the ground is starting to glow. Bits of dim purple fire are popping into existence on the tops of bushes, the edges of the roof of the nearby house, the tips of the rooftop TV antenna, on the ends of all the tree branches, and even on the flying pieces of roof shingles. As the exploring finger of dim purple lightning comes downward, the purple "fire" on all the objects becomes more and more intense. If you hold your hand in front of you, the tips of all your fingers spout dim purple fire as well. 

Now the dim purple lightning from above is about thirty feet away, and the downward growth of its tip seems to be speeding up. Then something really disturbing happens. One of the purple flames coming from your fingers has suddenly started growing upward as a narrow wiggly violet line! You pull your hand down, but it's too late, the streamer of purple stays attached and grows upward fast, it's two feet long by now. You notice that this purple streamer from your hand isn't the only one, there are now jagged purple lines growing upwards from many places which formerly had the little "St. Elmo's Fire" flames. There's a ten foot streamer coming from the tree, another from the bush, and a couple from the roof of the house and the TV antenna. They appear to be moving towards the incoming lightning strike. There are even several coming from the wind-blown shingles, but some of these are extending downwards towards the ground while others grow upwards. The one from you're hand isn't winning, it apparently had a late start, and the streamers coming from the tree and the shingles are really shooting upwards now ahead of all the others. And the downwards-growing streamer from the shingles has touched the ground and is spreading out into a small disk of purple rootlets on the surface of the ground. 

Finally the upward-growing streamer from the shingles approaches the lightning streamer coming from above. The two growing branch-tips race together, and just before they meet they split into several separate branches which all connect. And NOW it suddenly looks like lightning, because the entire streamer from the shingles is glowing brighter and brighter. The little disk of purple filaments where it touches the ground is now several feet across and looks like blazing blue-white tree roots. The whole thing is far too bright to look at, and it's getting brighter still. And something is happening to you. Your fingers hurt, the muscles in your arm are tensing by themselves, and you feel yourself blacking out. As you lose consciousness, you note that the short, dead-end streamer from your hand is still jutting upwards into the air, glowing bright blue, though nowhere near as brightly as the streamer from the shingles. 

----- 

What the heck was all that?! Lightning struck an object hanging in the air?! Well, sort of, since the shingles somehow launched their own lightning. And how could lightning be coming from objects on the ground, and from your hand? Why were you knocked unconscious even though you didn't get struck directly by the main bolt? And isn't lightning supposed to travel at the speed of light? 1000 times speedup is nothing compared to lightspeed, so why did we see the lightning as a bunch of slowly-growing filaments? 

There are some mental tricks you can use to understand some of what went on above. Number one: realize that lightning is not made of electricity. "Lightning is electricity" is a false concept which stands in your way of understanding, and you need to get rid of it before you can figure out what's going on. The long purple filaments which extended through the air are not electricity, they are actually made of air. They are nitrogen and oxygen which has been converted into plasma. Plasma is vaguely like fire, but it is not necessarily hot. When air is converted to plasma, the electrons of the gas atoms are knocked off the atoms and become able to flow along through the air. Plasma is a conductor, so it's not too wrong to think of purple plasma filaments as being like wires made of conductive air.

Another mental trick: when you take a conductive object, a metal bar for example, and hold it in a strong electric field, flame-like "St. Elmo's Fire" sprouts from the ends of the bar. The "fire" is nitrogen/oxygen plasma. And plasma itself IS a conductive object. So, if an electric field is strong enough, and if a tiny bit of air is somehow converted into plasma, it's as if your conductive rod has grown little conductive pieces on its ends. And next, the "sharp" parts of the plasma globs will themselves sprout extra bits of plasma. And so your metal rod has started "lengthening itself" via fingers of air-plasma. The air can "catch fire" with an outbreak of plasma which grows and grows, with more air turning to plasma as the rods of plasma grow more plasma on their tips.

The plasma takes a particular form: long thin twisty rods. This occurs because "St. Elmo's Fire" always starts on the sharpest part of an object, and the sharpest part of a rod is the end of the rod. And so a pre- existing rod of plasma will grow more plasma on its tips and lengthen itself. This self-forming plasma conductor is vaguely like a motorized metal antenna on a car which extends upwards. But the plasma-antenna can lengthen itself continuously as long as it's tip is still in a strong electrostatic field. 

If the twisted plasma rod should make a sharp bend as it grows, the bend can behave as a sharp point and more plasma fingers can take off from the bend. In this way a lengthening plasma streamer develops branches as it goes. Growing plasma doesn't just form twisted rods, it often forms trees, it forms entire complicated systems of rootlets which advance and spread. Whether it forms trees or straight unbent paths depends on the shape of the e-field. in the space around it. A parallel e-field will allow tree-shapes to grow. A spreading, radial-shaped field will tend to force one plasma finger to grow faster than all the others, resulting in a needle-straight spark.

Since plasma is a conductor, what do you think would happen if a piece of air-plasma were to connect itself between two highly-charged objects having opposite charge? ZAP! The opposite charges would be shorted out. An enormous electric current would exist for a moment. This is what happens during a lightning strike, or during the tinyest spark. Long filaments of air-plasma within the clouds extend and explore downwards towards the ground and upwards into the charged raindrops. A system of fine plasma-rootlets develops which connects most of the raindrops to the main conductive plasma tree structure. When the conductive plasma touches the ground, it discharges both the charge on itself and the charge on the the huge number of electrically charged raindrops. The large momentary electric current makes the dim purple plasma explode with light and sound. 

So, what about lightning and the speed of light? Why can we see lightning "strike" across the clouds, yet light itself moves so fast that we never see moving light beams? Why can we sometimes see sparks jump from object to object? This is because the growing motion of lightning and sparks is actually the growth of plasma filaments. It is not a movement of light. Lightning can "strike" slow or fast depending on how fast the plasma filament tips are extending themselves. In very large Tesla Coil systems, the giant sparks can lengthen VERY slowly, a human can sometimes outrun them. 

In the speed-up story at the top of this page, how come there were plasma filaments appearing on the ground and growing upwards? And why did the wind-blown shingles send plasma filaments both up AND down? This is hard to explain without going into detail about electric fields and atoms. But here's a similar question: suppose you squeeze a clod of dirt between your thumb and forefinger until it cracks. Would you expect the crack to start at your thumb, or at your finger? Or might it start from a small spot in the dirt and grow outwards in two directions at once? In truth, applying force to the dirtball can cause a crack to start ANYWHERE within the dirt. 

Cracks tend to start at defects, and a similar thing is true with lightning and sparks. An invisible field of electric force, if applied to air, can cause plasma filaments to burst into existence anywhere in the part of the air where the field exists. When lightning is advancing towards the ground, there is a strong electric field all through the air around the plasma branch and in the space above the surface of the earth. This strong field can trigger new plasma filaments to grow anywhere. Of course its main effect is to make the main lightning filament lengthen and grow downwards. But those blowing shingles represented a "defect" in the air, they distort the invisible electrostatic field in the air and strengthened it near the shingles, just as a bubble in stressed glass can distort the mechanical forces and initiate a crack in the glass. The electric field present throughout the air caused two plasma dendrites to take off from the shingle and "strike" simultaneously upwards and downwards. The defect in the air caused the air to "crack" electrically, the crack being made of 3D plasma filaments. 

The same thing happens when aircraft fly between oppositely charged parts of a thunderstorm: the plane acts as a triggering defect in the air, and plasma fingers launch themselves from two spots on the airplane. Flying a plane near a thunderstorm is like poking a highly-stressed windowpane with a nail: the cracks start where the nail touches. Yes, that's right, research has shown that aircraft rarely are struck by lightning, instead the aircraft themselves do the striking, since the plasma starts on the wingtips and zips outwards, striking the clouds. 

------------------------------------------------------------------------

SEE: LIGHTNING WEBRING 

Fig.1a, 1b, 1c show frames of videotape record of steady-state jet from asymmetric capillary discharger  with aluminium inner electrode at above critical voltage, and fig.1d shows the jet on the last frame before breaking of the current.

http://balllightning.narod.ru/capillary.html&h=374&w=581&prev=/images%3Fq%3Dballlightning%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
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Kugelblitz in Lübbenau am 17.8.2000
Markus Weggässer, der in Kamsdorf eine private Wetterstation betreibt, hat Nachforschungen zu einem Kugelblitz am 17.8.2000 in Lübbenau angestellt. Gegen 14.00 Uhr gab es demnach dort ein heftiges Unwetter mit Hagelkörnern bis 5.3cm Durchmesser. In der Altstadt trat dabei ein Kugelblitz auf, der durch das Zimmer eines Hauses raste. Die Bewohner des auf dem Foto abgebildeten Hauses standen am Fenster (ist mit Pfeil markiert), als plötzlich eine weiße, helle und runde Kugel mit sehr hoher Geschwindigkeit zu einem Fenster rein und zum anderen Fenster wieder heraus raste. 

Bei dem Gewitter ist auch ein Baum, offenbar infolge Blitzschlages, umgefallen und auf einen Kahn gestürzt. Der Stumpf ist auf dem zweiten Foto abgebildet. 

Außerdem trat an diesem Tag eine Windhose in Peitz auf, das nicht so weit von Lübbenau entfernt ist. 

Fotos: © Markus Weggässer

BALL LIGHTNING | 
GOOD STUFF | 
NEW STUFF | 
HELP | 

BALL LIGHTNING BOOKS                              1996  Bill Beaty

------------------------------------------------------------------------

BALL LIGHTNING AND BEAD LIGHTNING:

Extreme Forms of Atmospheric Electricity

by James D. Barry, 1980

pp298 hdcvrPlenum Press, New York  $85

  BL from the perspective of a research professional.  Touches on various

  theories, then concentrates on known physical aspects and experimental

  production of BL.  Various short-duration BLs produced artifically.  

  Debunks BL photos made from timelapse of AC-powered streetlights.

  Great for serious research, contains a huge bibliography.
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SCIENCE OF BALL LIGHTNING : Tokyo, Japan, 4-6 July 1988 (Fire Ball)

1988 Waseda Univ.   Y.H.Ohtsuki, (ed)

International Symposium on Ball Lightning

Pub:  World Scientific, 1989, Teaneck, NJ

See: http://home.wxs.nl/~icblsec/pg_ohtsu.html

  A collection of papers from a recent international research symposium.

  I was particularly fascinated by the large number of videotapes of BL

  made by the public in Japan, where camcorders are apparently more common

  than in the US.
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7. mezinar sympozium o kulovych blescich

Prof. Yoshi-Hiko Ohtsuki
Yoshi-Hiko Ohtsuki (1936) is professor of physics at Waseda University in Tokyo, Japan. In 1988 he organized at Waseda University the First International Symposium on Ball Lightning, attended by 54 scientists from 8 countries. He edited its hard-cover proceedings, which appeared in 1989. As founder and head of the Japanese Information Center on Ball Lightning (Fire ball), he collected some 2000 eyewitness reports from Japan, and initiated laboratory reproduction experiments with chemical combustion and microwave resonance facilities. In 1987 prof. Ohtsuki organized the Fifth International Symposium on Ball Lightning at Tsugawa Town, with reviewed contributions, and proceedings available at registration. As author of a popular book on ball lightning, and as TV commentator prof. Ohtsuki keeps "hinotama" in the public eye and on the political agenda of his country. 

http://home.wxs.nl/~icblsec/frameset.html?pg_ohtsu.html
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Physical conditions of the ball lightning
ejection caused by interaction of  electrical discharge with metal and polymer.
 
Emelin S.E. a , Pirozerski A.L. a , Skvortzov G.E.a , Bychkov B.L.b 

 
a Scientific-Research Institute of Physics at St.-Petersburg State University, St.-Petersburg, 198904, Russia.
b Institute for High Temperature Russian Academy of Science, Izhorskaya 13/19, Moscow, 127412, Russia.
 

Abstract.
 

       An approach to obtain  autonomous objects resembling the BL is developed, their formation being considered as a form of the structural - energy self-organization of the excited metastable state of substance involving a complex of transport – interchange phenomena. We have found a closed capillary discharge mode similar to the one of Avramenko R.F.  which, while very unstable, allows to produce autonomous long-living (about 1 s) formations of two types. The objects of the first type were less 1cm in size, fast floated at the atmosphere, shone, melted metals, blew up. The objects of the second type had size ~ 5-10 cm, shone, slowly moved, did not melt metal foil. The appearance of the objects could be silent and not be accompanied by simultaneous depressurization of the high pressure discharge chamber made from polyethylene. At studying of the processes occured  in the chamber wall the thin long channels of destructed polyethylene were found out, which could contain the small metal balls. The channels began on the surface of electrodes and concentrated in the regions of  softening of the polymer, exposed to the most intensive radiation of the plasma. The interior walls of the chamber became covered by a polymer layer containing metal particles of different sizes. The similar substance, but on the base  of aerosol, arose in the erosive capillary discharge. We think that the erosive plasma jet in Avramenko mode represents the metastable substance consisting of high excited atoms which form an ionized large parti?les surrounded by a dielectric binding electrons. This substance has a series of unusual properties:  capacity to accumulate, to transfer and to transform the energy of  high density, transport capacity by means of transition of the charged particles through the surrounding dielectric. All data lead us up to the conclusion that the silent ejection of BL is accounted for by the transport of  the excited metastable substance  through the dielectric due to the pumping of the polymer by the electrical discharge.

Astrophysics, Ball Lightning and Controlled Thermonuclear Fusion - the ABC of Ball Lightning
Geoffrey Endean*+
*School of Engineering, University of Abertay,Bell Street, Dundee DD1 1HG, UK.
+Present address: 5, Broom Court, Broompark, Durham DH7 7SX. UK
 
Abstract
 
The continuous power output of the apparently gaseous blob that is ball lightning has continued to defy explanation. The failure of adequate chemical explanations, for example, has prompted explanations in terms of nuclear reactions and even more exotic possibilities. Some time ago, I published an outline model of Ball Lightning. I do not think that it has been criticized since, except by myself. As with the pulsar, it relies on the principle of conservation of angular momentum during a collapse for its formation. Recently, there have been experimental results supporting a key feature of the model, the idea of a very thin mantle or sheath with a region of very low density inside. Here I expand on the criticism of the original theory, and explain how to remedy the criticism. The result is a complete working model of ball lightning. It is a spinning electric dipole model. Pulsar theoryis relevant and appropriate results are incorporated. The model contains a novel, spiral, charge-separated structure. Given a supply of water, there is no reason why positive ions within this structure should not acquire considerable energy and generate power through nuclear reactions. The model poses formidable difficulties for observational confirmation, but it does show us how to build a controlled thermonuclear fusion reactor and this might be the easiest route to confirmation of the theory.
--

 

EXPERIMENTAL RESEARCH OF SPECTRA 
IN AFTER DISCHARGE WATER  PLASMA, 
FROM WICH  LONG  LIVING LUMINOUS OBJECTS ARE FORMED
 
 
Golubnichiy P.I., Gromenko V.M., Yakunin S.V.

 
 
In works [1,2] it has been mentioned, that under definite conditions of a condensed discharge in water some luminous objects with an abnormally high time of life (up to   10-2 s) are  formed. It has been established, that these luminous objects appear only if within the spectra of discharge plasma there are bands in the region of  7400  and 7800. Furthermore, the maximum of the continuum of luminous objects is in the region of 7400 .

We’ve made an attempt to define the structure of molecules (radicals) that are responsible for appearance of these bands. Replacement of the material of electrodes and isotopic replacement of hydrogen with deuterium has shown that these molecules contain only oxygen and cannot be two-nuclear (most likely it’s ?3).
Existence of the continuum within the spectrum of emission of the luminous objects specifies that these radiating molecules are in the condensed state. 

From all the above-mentioned it follows that appearance of the luminous objects follows the pattern:

Exited molecules ?3 are formed within the charge. As the after-discharge plasma is low-temperature and dense and pairing energy of the excited molecules is, as it seems, a lot more, than non-exited ones, some molecules of ?3 have time to condense without emitting light. As molecules can not rotate in a condensed state, this electron-excited state is “frozen”. Thus, we can assume, that the luminous objects are a condensed phase of ?3, that is in an exited state with stored energy of about 2 eV per molecule.

 

1.      Golubnichiy P.I., Gromenko V.M., Krutov Yu.M. Long-living lightings object within a pulsating cavern, initiated by a powerful energy release in water // Doklady AN USSR, –1990. –V.311. Nu.2. –P.356-360.

2.      Golubnichiy P.I., Gromenko V.M., Krutov Yu.M. Appearance of long-living lightings objects after dissipation of a dense low-temperature water plasma // Journal of  Technich. Fiziki. –1990. –V.60. Nu.1. –P.183-186..

 

 
 
 
EVOLUTION OF HOT CLOUD OF METAL VAPOR
 
A.Gorbunov,  S.Igolkin

Baltic State Technical University

St.-Petersburg, Russia

 

The accounts of evolution of a metal vapor mixed with chemically inert gas are made. The temperatures and concentrations of vapor was assigned from the preliminary estimates of the complex process including impulse heating, evaporation and expansion up to pressure, about atmospheric. 

Characteristic times of relaxation of the molecular-cluster composition reach up to tens seconds, and the values of heat extraction are within meanings, typical for observable BL. The accounts affirm defining influence of initial parameters on all characteristics of process, on sizes, form and properties of dispersible particles. The general tendencies are similar for the vapors of different chemical origin. At the first stages the materials condense into fractal-cluster structures.

Thus, overcooled vapor clouds are able to radiate the energy of high-temperature phase transition during enough long time. The huge difference in the characteristics observable and simulated luminous objects, within the framework of a considered hypothesis, takes place due to an unavoidable variety of conditions of evaporation, expansion, condensation of vapors. That effect adds by distinction of chemical composition of evaporated materials which in dispersed, cluster state are the carriers of BL energy.

 
ELECTROSOLITON MODEL OF BALL LIGHTNING 
O. Ilyenko
dracul@ntu-kpi.kiev.ua
Kyiv Polytechnic Institute
 Ukraine
W. Janischewskyj 

janisch@ecf.utoronto.ca
University of Toronto 
Canada
V. Shostak
volod@shostak.kiev.ua
 Kyiv Polytechnic Institute
 Ukraine
 
 ABSTRACT:  In the paper an alternative model for interpretation of ball lightning is proposed.  The model is based on the analysis of a not widely known self-converting feature of non-homogeneous waves. It is normally assumed that an electromagnetic field can exist in free space only in the form of a traveling wave. Such a wave moves its whole energy in the direction of propagation. Detailed analysis of Maxwell’s equations shows that such energy transfer can take place only in the case of homogeneous waves with plane or spherical front surfaces and with uniform energy flux density across their fronts. In all other cases, the wave is non-homogeneous and its propagation is accompanied by appearance of reflected waves that transfer part of the energy back to the radiator. Wave’s non-homogeneity plays almost the same role as the non-homogeneity of the medium.
 The above self-converting feature of non-homogeneous waves creates the possibility for existence in the free space not only of traveling waves but also of standing waves. For Maxwell’s equations, solutions are found which are describing the solitary standing waves. These waves are characterized by a global maximum of the electric field strength in the center of symmetry and by its asymptotic decrease to zero with distance from the center.  Such solitary waves have a rest mass and freedom of movement in space; thus, they are analogous to a particle of substance. This allows one to classify them as solitons. However, since these waves exhibit some differences from usual solitons (absence of dispersion, absence of media’s non-homogeneity, etc.) and since they are related to electromagnetic oscillations, a new term is proposed for this phenomenon – the “electrosoliton”. The paper presents results of computer simulation, which show that propagation of non-homogeneous waves can be accompanied by excitation of a solitary wave rather similar to a standing wave.
It is accepted that ball lightning (BL) is a plasma ball that appears at the center of the electrosoliton, and that the electrosoliton is the major source of its energy.  Such an approach allows interpretation of the most essential features of ball lightning.  In addition, numerical estimation of plasma parameters and of its characteristics are presented as well as the relation between electrosoliton parameters and the ball diameter (on the basis of the energy balance).  Furthermore, the possibilities of BL protection design are discussed as well as utilization of unusual electrosoliton properties (the capability of conserving energy and information in free space, attraction of small particles to the center of symmetry, etc.). 
 
Keywords: Ball lightning, Electromagnetic field, Electrosoliton, Modeling, Protection, Safety.
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Numerical and Experimental Study of Electromagnetic Wave Localization for Plasma Fireball Appearance
 

Masashi Kamogawa, Hideho Ofuruton*, Haruo Tanaka, Makoto Tagami, and Yoshi-Hiko Ohtsuki

 

Department of Physics, Waseda University
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Kapitza suggested that ball lightning should appear at the antinodes of electromagnetic waves of radio frequency between the earth and thunderclouds [1]. Ohtsuki and Ofuruton succeeded in producing plasma fireballs of which characteristics were similar to that of natural ball lightning [2]. They used the 2.45 GHz microwave. The plasma fireball was caused by the microwave interference and discharge, and then appeared in the cylindrical cavity. When we try to understand the generation mechanism of the microwave discharge, according to Kapitza’s point of view and the electromagnetic mode in the cavity, the highest intensity of electromagnetic field to cause microwave discharge should be produced at the antinode in the cylindrical cavity. However, it can be shown that microwave discharge cannot take place because the amplitude of microwave at the antinode according to the electromagnetic mode is only four times as large as that of the incident microwave and is not enough to make discharge. On the other hand, Tanaka and Tanaka proposed that ball lightning in nature was caused by electromagnetic wave localization [3]. They calculated the intensity localized electromagnetic field in quasi one-dimensional system, and showed that very high intensity could be obtained. Motivated by their results, we showed the possibility of realizing the microwave localization in our 2.45GHz microwave one-dimensional experiment by numerical calculation [4]. Here we develop our microwave localization experiment in order to make actual microwave discharge according to our calculation. Furthermore, we try to confirm the relationship between the microwave localization and the motion of the plasma fireball by our numerical calculation.
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A time-constant, space-invariant phenomenon
Comparative analysis of three Austrian and German BL data banks
 

Keul, A.G.* & Stummer, O.°

* Salzburg University and ° Vienna, Austria, Europe

 

Two Austrian BL data banks (ABLD 1, 150 cases, and ABLD 2, 103 cases) were analyzed together with the Central European BL data bank (CEBLD, 160 cases, mostly German), in a research project supported by Verbund (Austria's main electricity company) and Siemens. Data collection (witness contacts in 90% of the cases) by the first author had used one field investigation and questionnaire scheme since 1974, which means high internal consistency. 

The analysis found unexpectedly constant statistical patterns with regard to reporter populations, social witness reactions, time cycles and durations, meteorological conditions, distance, size, motion data and phenomenological details of BL (form, color, surface, luminosity, object relations). Some examples: Percentages of fear/no fear reactions nearly identical. Time-of-year (July/August) and daytime (2-5 P.M. CET) similar. 90% thunderstorm-, 50% rainshower-, 50% ground stroke-related. Median durations 3-5 seconds, median sizes 25-30 centimeters, 50% of the distances below 5 meters. 75% sharp outline, all color rankings start with yellow, orange, white, 70% non-blinding brightness. The three profiles suggest one time-constant, space-invariant set of BL phenomena all over Central Europe.

Theory of Kugelblitz and its practical application
 
Shiva Kishore 1241/29 NOIDA 201303 India

Email namitkishore@hotmail.com
 

Abstract: - Ball Lightning falls into categories of energy (i) 100 J (ii) 100 KJ (iii) 100 MJ. Those 100 KJ and above are Kugelblitz, only a couple of them in 100 MJ range have been observed and recorded. Such High energy can be attributed to transformation of ground to cloud electrostatic energy into electromagnetic energy during return stroke, corresponding to the region where conduction channel carrying very large current collapses and becomes super conducting. Action of earth’s magnetic fields on current makes the channel take spiral form there by increasing its inductance. Parallel currents in spirals attract each other. They close up and merge resulting in the formation of super conducting close circuit electromagnet carrying huge current and energy. This separates out from ground to cloud conduction channel and gets independent existence. Theoretically Kugelblitz is a high current counterpart if large mass gravitation “black hole”.

Collapsed degenerate conduction channel can have unlimited number density, that can be produced and maintained indefinitely. It opens a new vista for fusion reaction and power distribution by cables rendered super-conducting while carrying large current.  The current has to frog jump to million amperes in microseconds over a considerable length to produce pinch effect collapse and super conductivity before heating can expand the channel.

It has not been experimented upon till now due to limited human resource capacity. Its identification with the study and theory of Kugelblitz, opens a new venue that can be taken up by international cooperation as done in case of ITER, which is still in doldrums. This calls for search of alternative technology.
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Observations of long-lived microdust-assembled skeletons 
in high-current laboratory discharges. Extrapolation to Ball Lightning
 

A.B. Kukushkin, V.A. Rantsev-Kartinov 
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A review is given of 

(1) observations [1] of straight tubular filaments, in various high-current laboratory discharges (tokamaks, Z-pinches, plasma focus), of lifetime comparable with the entire discharge duration; 

(2) hypothesis [1(a,b,c)] which suggested above filaments to possess a microsolid skeleton which might be assembled, during electric breakdown, from wildly formed carbon nanotubes (or similar nanostructures of other chemical elements); 

(3) verifications of above hypothesis, including evidences for: (i) self-similar tubular structures in the range from several nanometers to several micrometers in diameter, found [2] in various types of dust deposit in tokamak T-10; (ii) skeletons (tubules and «cartwheels» of centimeter/millimeter size) observed at electric breakdown in a gas (tokamak, plasma focus) and a vacuum spark; (iii) correlations of a «wild cable» model [1(d)] (for self-protection of skeletons from ambient high-temperature plasma) with recent findings in the physics of carbon nanotubes. 

The Ball Lightning is suggested [1(b)] to trap electromagnetic energy (both quasi-static and high-frequency) by a microsolid skeleton. This extrapolates concept [1] to atmospheric discharges and, thus, modifies concept [3] in several points (mechanism of skeleton’s assembling, its microstructure, composition of stored energy, etc.). 
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Explaining the “Bang” of Ball Lightning.
 
 
John J Lowke
CSIRO Telecommunications and Industrial Physics
Sydney, NSW 2070, Australia
 
The observations of ball lightning as reported, for example, in “Ball Lightning”, Plenum 1999, by Stenhoff, can be divided into two groups. In the first and most common group, ball lightning appears soon after a lightning strike, and moves about 1m from the surface of the earth. After a period of a few seconds it either goes out noiselessly, or, in about 30% of the cases, goes out with a “bang”. Although many people have observed this phenomena, and are extremely frightened by the bang, most do not report extreme physical damage. Adjacent timber to the ball may be singed, but the ball does not behave “like a large bomb”, breaking windows or rending buildings and bodies asunder. The energy of the bang in such cases is estimated to be of the order of 1 kJ.  In the second and less common group of observations, people report seeing a ball emerge from the clouds, again during a thunderstorm and then fall to the ground. In these cases, when the ball hits a structure near the ground, such as a church tower or chimney, there is very large physical damage. It is “like a bomb”.  The frequently reported observation of 1936 where a ball of ball lightning fell from the sky and brought a tub of water to boil is of this type. The energy of the “bang” in this group of observations is estimated to be of the order of  1 MJ.
 
In this paper, the “bangs” from these two groups of observation are explained in terms of a gas discharge associated with lightning. In the first group, it is proposed that the ball is sustained by the electric field above the ground from electrical charges dispersing within the ground after a lightning strike. This theory, based on quantitative solutions of charge transport equations, is given in “A theory of ball lightning as an electric discharge”, J J Lowke, J Phys D: Appl. Phys. 29, 1237-1244 (1996). The net charges in the ground for this physical model are very small. For example, from the electrostatic relationship E = q/(4R2), the charge q required to produce the breakdown field E in air of 30kV/cm at a distance R of 1m is only 0.0003 C;  = 8.85 10-14 C/(V cm). The corresponding voltage from q/(4R) is 3MV. It is proposed that normal ball lightning is a corona-glow discharge sustained by the field from this charge. The ion current from the corona discharge to the earth’s surface slowly neutralizes this charge, giving a lifetime of the order of 10s. The bang of ball lightning is caused if a glow to arc transition occurs from the heating of the discharge. Then charges from the arc to the surface of the earth rapidly neutralize the driving charge in the earth and the ball is extinguished. The energy of such a bang would then be of the order of qV = 1 kJ, in approximate agreement with observed energies. For the second group of ball lightning observations, it is proposed that the ball passes from the cloud to the ground along a channel of ions as formed by a stepped leader that happens to have traversed cloud to ground without the formation of the usual arc of lightning. The formation of such a channel of ions is described from a detailed solution of the charge transport equations as obtained in “A theory of the stepped leader in lightning”, J J Lowke, Proc. 24th Intern Conf. On Lightning Protection, Birmingham UK, Staffordshire Univ., 72-77 (1998). In this case, it is proposed that the ball on reaching the ground would initiate a lightning strike, with typical lightning currents and voltages, giving MJ of energy for the bang.    
 
Sonoluminescence Model for Co-seismic Ball Lightning
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  There are a lot of eyewitness reports of co-seismic ball lightning and luminous phenomena. Although a few of the mechanism of co-seismic ball lightning and luminous phenomena have been proposed, it is still unclear. However, Johnston proposed an interesting hypothesis in 1991 [1]. It was suggested that there should be a possibility that the co-seismic ball lightning and luminous phenomena are caused by sonoluminescence which is the luminous phenomena of bubbles caused by the cavitation in the liquid during the existence of the acoustic wave (See ref. [2]).  Therefore, we pay attention to his hypothesis and try to verify it by using numerical calculation based on the theory of the sonoluminescence.  We also show the bubble dynamics and temperature while the P-wave exists in water by using the equation of hydrodynamics. Finally, we would like to confirm the criteria of the possibility of the co-seismic ball lightning.
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Use of Inertial Electrostatic Plasma Confinement Device to Simulate some Aspects of Ball Lightning
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The exact physical mechanism that provides the long energy confinement time observed in ball lightning discharges remains uncertain, although a number of theories have been proposed. A very important, common aspect in many of the theories concerns the existence of a stable non-neutral, non-Maxwellian plasma. Inertial Electrostatic Confinement (IEC) devices provide a unique and fairly straight-forward way to study the basic physics of such non-neutral plasmas with emphasis on the creation of a self-consistent “double-potential well” which provides ion, hence energy confinement in the ultra-high density core region of the IEC. 
 
The IEC core is created by accelerating high-energy ion beams focused at the center of a spherical configuration [1]. Initially, a large positive space charge density builds up at the center region, reflecting incoming ions. This space charge in turn accelerates and focuses electrons at the center of this region. As a result, a negative potential region is formed  within the positive region (i.e., the term double-well), which creates a trap for energetic ions. This phenomenon has been studied theoretically and more recently, experimental studies at the University of Illinois demonstrated this double-well formation [2, 3]. Measurements recorded D-D fusion protons emitted from the interaction of the trapped ions [2, 3]. 
 
The physics of the formation and stability of this potential well ion trap will be discussed. Implications for understanding ball lightning plasmas will also be presented. 
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Analysis of the Energy Content and Stability of Ball Lightning
 
Anatoli I. Nikitin
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    This work is developing the model of ball lightning, discussed at the sixth Symposium on Ball Lightning (ISBL’99). According to this model, ball lightning consists of the power core (formed from electrons and protons, moving in vacuum,) and of dielectric envelope. The forces, shrinking the envelope, are the force of atmospheric pressure Fa = 4pR2 (p is atmospheric pressure, and R is the radius of envelope) and the force Fst, proportional to gradient of electric field, which is created by non-compensated positive charge Q of the power core, Fst = (2aQ) /oR ( is the density of charges on the surface of the envelope, a is the thickness of the envelope wall and o is the dielectric constant). The forces, stretching the envelope, are the centrifugal force of the moving protons Fcf = 2Ek/R (Ek is kinetic energy of protons) and the force Fe of electrostatic and magnetic repulsion of moving charges Fe = Q2/4oR2. The analysis of the equation Fa + Fst = Fcf + Fe, describing the equilibrium of the envelope radius, shows, that the radius value is stable, moreover, the radius may remain constant for a long time due to the simultaneous diminishing of the kinetic energy protons Ek and of the core charge Q. For some value of energy Ek the solution of the equilibrium equation exists, such that the envelope wall thickness a is minimal, the charge value Q, corresponding to this minimum of a, therewith increases with the rise of Ek. For an arbitrary value of a the equation solution gives two values of Q (which sometimes differ by two orders), at which the equilibrium of the envelope is possible. At any particular value of the envelope wall thickness a the energy Ek of ball lightning increases with increasing radius R (which is accompanied by increase of the charge Q). So with the envelope wall thickness            a = 1.3 cm the maximum energy Ek for R = 3 cm is equal to 107 J (the charge Q being about    10-2 C), and for R = 3 m  (Ek)max = 109 J (with Q = 1 C).   

 
Metastable Supercooled Strongly Coupled Plasmas or Rydberg Matter
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An idea [1] was introduced that ball lightning (BL) reminds on both strongly coupled plasma [1,2] and Rydberg matter [3]. If the concept [1-3] is valid, the collective states similar to BL should exist for various chemical substances and could be observed and studied in laboratories. A brief survey of such very diverse findings is presented in the report. Collective states at densities n = 109–1018 cm-3 were created and observed experimentally in cesium thermionic converter [4,5] and laser-cooled xenon atoms [6,7]. The states generated are similar to condensed matter despite gas densities and plasma properties. Temperatures T = 100mK for electrons and 10K for ions were achieved in [6]. The range T = 70-1300K was treated in [4].

The concept of isolated metastability region is developed in the present paper, the results are compared to findings [4-8]. At high densities, the region is bounded by the losing of stability to Auger and radiative recombination. Lifetime (n) depends on n very steeply, the value   1c corresponds to n = 1.51018cm–3 [3]. The latter value was chosen as a right border of metastability at any temperature. At low densities, the region of metastable strongly coupled plasma is bounded by the curve T(n), which was estimated from the equation ?  e(n). The dependence e(n) of the bond energy e on n was used, which was calculated for Rydberg matter [3]. It gives ? = 0.05n1/4. The state parameters (values of temperature and density) observed in [4,6] turn out to be inside the metastability region bounded by T(n) = 0.05n1/4 and n = 1.51018cm–3. On the contrary the state parameters achieved in [8], when the condensed matter was not observed, do not hit the metastability region.

One can expect that the isolated regions of metastable states of supercooled strongly coupled plasmas (Rydberg matter at non-zero temperatures) are present in a broad range of phase diagrams. This region superposes on and supplements the conventional phase diagrams. The possibility of co-existence of the metastable and conventional stable states (which is forbidden for Wilson chamber etc) is shown. The example is given for cesium both in temperature-density and pressure-density planes. The character of isotherms on the pressure-density plane is shown. The peculiarities of the phase diagrams for various substances are discussed.

The degeneracy of electrons and non-ideality parameter  = e2(2n)1/3/kT are presented in n – T plane as well. It follows that condensed matter observed in both [4,5] and [6,7] is non-degenerate, strongly-coupled ( > 1) plasma. One can conclude that the hypotheses of metastable supercooled strongly coupled plasmas (1969) or Rydberg matter (1981) or their incorporation (1999) are now confirmed by experimental findings and therefore turn into a conception. BL is treated from this position.
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Co-seismic Ball Lightning of 1995 Hanshin-Awaji Earthquake in Japan and 1999 Chi-Chi Earthquake in Taiwan
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    We would like to introduce the following eyewitness reports of ball lightning associated with two huge earthquakes. 

In 1995, Hanshin-Awaji earthquake occurred at 5:46am (LT) on January 17th around Hanshin area. The M7.2 earthquake attacked Kobe city. On the early morning, two young persons on Mt. Rokko have seen ball lightning moving. After that, they felt the great ground motion. Independently, fishermen working around Osaka bay also saw ball lighting moving. They also felt the sea surface motion a few second after they saw it. According to both cases, the ball lightning might move along the fault line. Furthermore, the direction of the motion might coincide with that of the collapse region of the earthquake. They also reported that the ball lightning collided with Mt. Rokko, and finally, cloud-to-ground lightning struck from up to down.

   Chi-Chi earthquake (Ms7.7) occurred at 1:47am (LT) on September 21 in 1999. Mt. Jiufen had extremely damaged such as no tree appearance caused by the mudslide. In the mountain, a lot of people looked at ball lightning which was a kind of fire pole as if small volcanic eruption occurred. The height of the fire pole seemed to be a few meter. One appeared on the top on the mountain and three appeared on the near-top. After that, about 50 cm diameter deep hole appeared. 

  The mechanism of the co-seismic ball lightning will be discussed.

The  hydrocarbonic plasmoid fire-ball
 

M. Pancova

 

     We continue to investigate the electro-hydrodynamical model of BL, based on the hydrocarbonic plasmoid (HCP), presented formerly  at the ICBL Conferences [1-3]. The high-power, structured plasmoid at the normal atmospheric conditions has a configuration of a “dagger-like’ plasma jet  attached  to the outlet of a capillary erosive electro-discharge generator functioning in the Avramenko regime [4]. The peculiarity of such plasmatron is the generation of aggregated states of cluster type [5-6]. The main properties of HCP are  the following [4,6,7,8]:

        stability and propagation ahead in the supersonic airstream in the wind tunnel,

        supersonic regime (Mach discs - registered) during the peak of discharge current,

        high surface tension (it enters one of two closely located holes),

        existence of the rotating ring at the HCP end after the discharge pulse (visible at cine-grams), 

        source of sonic waves, registered by shadow-grams, in the external air,

        revelation of specific enthalpy ~ 106 J/g when interacting with metals and ~0 when interacting with dielectrics,

        different interaction with dia- and para-magnetics,

        identical interaction with a target in the air and under  water,

        absorption of weak MW radiation within the wide zone outside and during long afterglow time,

        high chemical activity- it and its radiation can change pH of  water, takes away from the waste water the oil products up to the level of registration, for example..

    At the 6-th ICBL Symposium we presented the paper, were the fact of occurrence in the laboratory in the rainy summer day of free- floating, long-lived (~ 2 s) ellipsoidal plasmoid self-detached  from the HCP was stated. The erosive material of the generator was PMMA, but some discharge parameters were higher than usual.   The constantly shining, with the sharp not diffused luminescence border ellipsoid exploded with the sound as loud as that of air breakdown.

Now  we specially designed and constructed the complex electronic system, imitating the rainy atmosphere parameters. Next move we shall try to detach controllably an ellipsoidal plasmoid fire-ball in some moment of HCP discharge impulse at the normal atmospheric conditions.

      We hope to replicate step by step  under controllable laboratory conditions the processes presumed to be at the origin of BL, MW field absorption including.
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The formation of the plasmoid structures, as a result of de Broglie wave package arrangement on a phone of a ground state of a physical vacuum – the natural phone of an electronic Bose-condensate (BC) - is considered. Processes of the Cooper pairs fracture and the free electron formation stipulates the high-energy condition formation, the electronic density of which on some orders greater the relevant value for a wave packet of the BC electrons (low energy condition). The sectional circumstance stipulates free energies essential distinction of conjugateorthogonal low energy and high-energy conditions.

The principle of a minimum of a free energy allows to achieve a gamut of parameters, inside which the structure of a high-energy condition corresponds to a Fermi liquid, or Fermi gas. It is shown, that the ball lightnings, appears in the nature, are corresponds to the structure of Fermi liquid, which is characterized by the positive value of a surface-tension coefficient and ensures the plasmoid wholeness. 

The adequate parameter selection permits the plasmoid structures experimental reproduction. Such plasmoid structures have properties of linear and ball lightnings and are gained in the experiments with the erosive discharge, HF, microwave, optical discharges etc.

COULD EXISTING PHYSICAL KNOWLEDGE GIVE US THE KEY TO THE BALL LIGHTNING PROBLEM?
 

Oleg A. Sinkevich
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Why existing physical knowledge could give us the key to the ball lightning problem? To answer this question main characteristics (size range, shapes, lifetime, energy, brightness, character of movement, stability, etc) of long living natural or laboratory generated luminous spherical objects clear demonstrate that these (or so called natural ball lightning) may have different nature and may be generated by different physical phenomena [1,2]. 

In this review simple classification of luminous spherical objects or like ball lightning objects is given. Several kinds of physical models, including new one, are compared. Consistency of various ball lightning hypotheses and most ball lightning's mechanisms are analyzed, without using anomalous physical properties of matter and very rare physical phenomena. The justification of consistency of various ball lightning hypotheses to the natural and artificial laboratory ball lightning have done. 

It is stressed that part of such luminous spherical objects may exist without external energy support but the second ones are existing due to outside energy supplying. It is shown that energy to these luminous spherical objects may be supplied by several ways during their lifetime. It is demonstrated that ball lightning’s objects differ from each other also by possesses of energy transformation and energy storage in system. Problems of further theoretical investigations and laboratory modeling of ball lightning that could check our knowledge are discussed. 
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BALL LIGHTNING – PRELIMINARY ABSTRACT OF PAPER DESCRIBING THEORY
 
Kevin Stagg
 
It is possible that ball lightning can be explained in terms of a toroidal electromagnetic field.  If a strong current such as a lightning stroke should take the shape of a tight ring, say by the effect of a powerful magnetic field, it will establish a magnetic field which takes the form of a torus about that ring.  When the current dissipates, and the magnetic flux density associated with the magnetic field declines, the rate of change of flux density will induce an electric field in the place of, and in the same direction as, the original current.  As the displacement current associated with the electric field declines, it induces a magnetic field in the opposite direction to the original magneticfield.  This system will oscillate but also radiate energy until the system can no longer support itself.  

 

The behaviour described is in accordance with Maxwell’s Equations.

 

Note that displacement current can exist in free space (as in transverse progressive electromagnetic fields such as light waves) and does not depend on the movement of charged particles.  

 

This theory is described in greater detail, with illustrations, but in purely quantitative terms, at http://www.fathmltd.demon.co.uk/ball.shtml
 

Work is now in progress on supplementary qualitative analysis.  My paper, if accepted, will describe the theory in the detail given at the web page and the state of progress of qualitative and quantitative vector analysis.

 

Areas of interest will include:

-  The strength of current required to establish a toroidal electromagnetic field

-  Frequency of oscillation

-  Strength of electric and magnetic fields

-  Energy stored

-  Rate of dissipation of energy

-  Dimensions of a torus

 

An updated abstract will be sent before the deadline.

 
 
Electric Manifestations of the Ball Lightning
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The ball lightning manifests its electric properties by damaging people and animals, fusing metals and glass not only at immediate contact, splitting wood, etc. It causes electric discharge when passing in the vicinity of electric conductors and generates electric current at a significant distance. Ten per cent of eyewitnesses of the ball lightning (156 people) reported its appearance either from a metallic object (two thirds) or from the channel of a linear lightning (one third). The people who witnessed the disappearance of the ball lightning (more than 60% of the observers) describe it as explosion (55.7%), disintegration (11.4%), or gradual extinction (32.9%). Besides, there are eyewitnesses who claim direct contact with a ball lightning, which, in a significant number of cases, had no consequences. 

            In this paper, we consider the observed characteristics of the ball lightning depending on its mode of disappearance and connection with a thunderstorm. We analyzed two samples of the reports from people who witnessed the appearance of the ball lightning and those who observed the phenomenon from the very beginning to the end. The observed characteristics of the object were estimated both quantitatively and qualitatively. A conclusioncan be drawn that differences in characteristics are virtually absent for both samples. 
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The directly observed characteristics of the ball lightning are its size, shape, occurrence time, colour, brightness, distance the object covered during the observation period, and sense of heat. The bank of data on the ball lightning collected by I.P.Stakhanov by questioning eyewitnesses is a statistically meaningful entity, which is represented here as a multi-dimensional vector in a space of observation circumstances. These are:

1)      the circumstances that characterize the observation conditions: weather, time of the day, distance to the object, number of observers, indoor or outdoor observations;

2)      circumstances that characterize the object: connection with a thunderstorm, season, appearance and disappearance, and impact on the surrounding bodies;

3)      circumstances that characterize the observer: educational level, profession, age, lapse of time since the object was observed.

 

Various samples from the data on one or several parameters have been compared. In particular, it is shown that a ball lightning more than a meter in diameter is an extremely rare phenomenon, especially when observed from a distance less than 10 m. On the other hand, a short distance to the object gives no advantage when determining its lifetime. It should also be noted that the histograms that illustrate different characteristics of the ball lightning do not virtually depend on the circumstances characterizing the observer or on the number of observers. 
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            In this paper, we consider the observed characteristics of the ball lightning depending on its mode of disappearance and connection with a thunderstorm. We analyzed two samples of the reports from people who witnessed the appearance of the ball lightning and those who observed the phenomenon from the very beginning to the end. The observed characteristics of the object were estimated both quantitatively and qualitatively. A conclusioncan be drawn that differences in characteristics are virtually absent for both samples. 
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 Anderson Localization hypothesis of ball lightning

A three-dimensional simulation of localization and enhancement

of electromagnetic waves.
Kazuo Tanaka and Masahiro Tanaka
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    In 1997, we proposed that "Anderson Localization" of electromagnetic waves could be a candidate of causes of ball lightning by using two-dimensional (2D) computer simulations of wave propagation in the corridor with irregular-shaped metal walls [1]-[3]. We showed that the electromagnetic wave could be strongly localized and enhanced in 2D random waveguide. In this paper, we present a three-dimensional (3D) numerical simulation of electromagnetic waves in the random-media, where many cubic dielectric objects are randomly placed in the air. We investigate the 3D localization and enhancement of electromagnetic waves by 3D volume integral equation with iteration method called general minimum residual method (GMRES). In general, 3D simulations of electromagnetic waves require far larger computational cost than that of 2D simulation. We can perform 3D simulation with reasonable costs by the proposed method in low-cost workstation.

The numerical results can be confirmed by the optical theorem. We are now looking for conditions that give strong localization and enhancement of electromagnetic waves by 3D             numerical simulation.
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       Can We Speed up Ball Lightning Research?
 
     D.J.Turner,  Condensation Physics,

   Huntingtown, MD. 20639.

 

After nearly 250 years of attempts to make and understand ball lightning, many of the most important questions can still only be defined in general terms.  Ball lightning is a multifaceted phenomenon and it seems obvious that different sub-disciplines of physics and chemistry are needed to provide detailed explanations of its various aspects.  We are still unable to reproduce the fully characteristic, long lived, phenomenon and we do not know  why making it is so difficult either in nature or in the laboratory.  There are many possibilities.

 

It is argued that a major cause of our problems is a large area of poorly developed science lying between physics and chemistry: the electrochemistry of gaseous systems which contain a condensable vapour.  Using basic electrostatic and thermodynamic considerations, an attempt is made to clarify the basis of several of the factors which make ball lightning so difficult to understand.

 

It seems clear that these problems can only be approached indirectly because of the totally inadequate thermodynamic basis.  Several suggestions are made which might help ensure that progress in the next 25 years is faster than that made over the last 250.
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Receipt of Fireball Based on a Vortex Ring of Combustibles
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ABSTRACT
 
It is shown that the ball lightning (BL) based on the vortex ring model may be formed in three modes: S-mode (strong), M-mode (middle) and W-mode (week). S-mode BL is a toroidal current layer, which is stabilized by vortex ring, M-mode BL is a vortex ring of charged particles, W-mode BL is a vortex ring of combustibles and looks like a ball of fire because of a luminous halo. The estimation of the lifetime of this fireball and the values of energy generated by this configuration are calculated. The experimental plant for receiving vortex rings of combustibles is considered. It contains a box with two holes, opposite one of them dynamic head is mounted and opposite the second a sprayer is mounted. On trajectory of the vortex ring movement a burner is mounted. The results of experiments are presented.

 
Keywords: ball lightning, S-mode, M-mode, W-mode, vortex ring, combustibles, fireball.

Ball Lightning A Special Pattern of Light
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As so far, no theory of ball lightning (BL) exists which can convincingly account for ball lightning features. I think that ball lightning is a special pattern of light (SPL). BL come into being in abnormal medium and is not steady (short life time) in usual medium. Thunderstorm is a precondition of forming the abnormal medium. Because lightning discharge appears

 always cloud-to-ground, this SPL should not rise. Affected by the perturbation of circumstance and the state when it formed, it should can move and spin or rotate as it moves. They have attraction each other, can split and combine. SPL have the characteristic of light. It can go through transparent object and be absorbed by uncompleted transparent, such as water. Water can boil when it absorbed enough energy. SPL have high energy and not the exact boundary. The energy in its core is higher then one! in its edge. So, it doesn°Įt look like very bright. There should be various color SPL, including black SPL. The heat, Sound and odor coming from SPL should be the results that it interacts with the impurity in air. The high energy of SPL makes the impurity gasifying and ionizing. By the characteristic of SPL, its demise ought have two types. One is that its energy put out little by little. It is silent. Another is that the subsistence condition of SPL is broken by the circumstances. It is explosive.

This SPL Can be made by experiment.
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