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Fyzika elektrickych vyboju

Elektrické vyboje su ,najpraktickejsim® spésobom generovania elektrickej plazmy

zdroje svetelného ziarenia a lasery

40 % technologickych operacii pri vyrobe mikrocCipov

povrchové upravy materialov — nanotechnoldgie — Cisté technologie

rozklad toxickych materialov — ,,Cistiace” technoldgie

,Neziaduce“ vyboje: blesky, prieraz vo vedeni VN



Fyzika elektrickych vyboju

SKODA AUTO ve vyrobé& motora zavadi plazmové nanaseni povrchové vrstvy valct
16. 9. 2020

Ultrajemna vrstva, nanasena pomoci plazmy, nahrazuje u nového benzinového motoru
1,0 TSI rady EA211 litinové viozky valcu

Spoleénost SKODA AUTO uvedla do provozu novou linku pro plazmové nanaseni
povrchové vrstvy valci motoru. Technicky inovativni proces umoznuje nahradit
dosavadni vliozky valci nanesenim praskové vrstvy o celkové tloust'ce 150
mikrometru (0,15 milimetru). Zafizeni bude vyuzivano pfi vyrobé novych trivalcovych
motorui modelové fady EA211 EVO za ucelem snizeni vnitrniho treni. V dasledku toho
budou benzinové motory 1,0 TSI EVO jesté efektivnéjsi a budou emitovat méne
Skodlivin. Do potiebnych pfipravnych praci a stavebnich uprav investovala SKODA
AUTO v Mladé Boleslavi zhruba 29 milionu euro.



Renault jde proti proudu. Zvétsi motory a predstavi nové diesely

1. Unora 2018

Oznaceni napovida zvétSeni objemu o jeden decilitr, ale rozdil je o kousek vyraznéjsi.
Objem benzinového turbomotoru se zvétsi z 1198 na 1330 kubickych centimetru. K jiz
pouzivanému variabilnimu éasovani sacich a vyfukovych ventili novy motor pridava
zvysSeni maximalniho tlaku u vstrikovaci soustavy, upraveny tvar spalovacich prostoru
a stény valcl opracované plazmou (tuto technologii prebira z Nissanu GT-R).

An interesting fact about the three-in-one TCe gasoline engine is represented by its
cylinder coating technology borrowed from the Nissan GT-R engine. According to
Renault, it has boosted efficiency by diminishing friction and optimizing heat transfer.
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https://www.motor1.com/renault/

Ale!: Neziaduce el. Vyboje vo vedeni VN



Ale!l: aminokyseliny vzniknuté vybojom v atmosfére
s vysokym obsahom ¢pavku.



Zahada gueoveho blesku




Nikola Tesla holding in his hands balls of flame

NICOLE TESLA 1904 !




Nevysvetlené javy v hornych vrstvach atmosféry

First Color Image of a Sprite
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,Sprites”
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V protiklade k vybojom v hornych vrstvach atmosféry existuju i vyboje v zemskej
kére, ktoré sa studuju kvoli moznému predpovedaniu zemetraseni

Phys Chem Minerals (1998) 25:566-573

ORIGINAL PAPER

L. Scudiero - J.T. Dickinson + Y. Enomoto

© Springer-Verlag 1998

The electrification of flowing gases by mechanical abrasion

of mineral surfaces

Received: 14 July 1997 / Revised, accepted: 2 January 1998

Abstract In the past, a number of workers have shown
that both charged and neutral particles are released from
inorganic materials during fracture and abrasion. In this
work we show that charge can be transported by electrifi-
cation of flowing gases over a surface undergoing abra-
sion. These results are relevant to possible mmechanisims

those predicted from the above models (Park et al. 1996).
Various laboratory experiments have been conducted to
assist formulating a plausible model for the problem.
One possible step is the production and transport of free
charge due to mechanically stimulated particle emission
which is released into the gas phase resulting in the elec-
trification of the gas.

In this study we show that electrons due to tribological
action between two surfaces can indeed release free
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Elektricke vyboje v podzemi

« Dimitar Ouzounov at the NASA Goddard Space Flight Centre Iin
Maryland present the data from the Great Tohoku earthquake
which devastated Japan on 11 March, 2011. Their results,
although preliminary, are eye-opening.

« This adds weight to the Geoplasma model — that earthquakes
might be subterranean electrical discharges.
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Elektricke vyboje v podzemi

* They say that before the M9 earthquake, the total electron
content of the ionosphere increased dramatically over the
epicentre, reaching a maximum three days before the
guake struck.

» At the same time, satellite observations showed a big
Increase In infrared emissions from above the epicentre,
which peaked in the hours before the quake. In other
words, the atmosphere was heating up.
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Areas With Powerful
Electrical Formations

The deserts of Namibia hold many unusual
geological structures that stretch the
Imagination and defy conventional
explanation. Are electric discharges
responsible for their formation?



http://www.thunderbolts.info/tpod/2007/arch07/070625brandbergmassif.htm

Sonoluminiscence

Sonoluminiscence je jev znamy jiz delsi dobu. Jak nazev
napovida, jedna se o vznik svetla zapricineny zvukem. V
praxi se nejcasteji zkouma tak, ze nadobou s acetonem
nechame prochazet intenzivni ultrazvuk. Velmi rychlé
zmeny tlaku v kapaliné zpusobene pruchodem ultrazvuku
vyvolavaji jev podobny kavitaci. Kdyz je nejake misto
kapaliny v oblasti minima tlaku zvukove viny, zaCne se
odparovat (je-li tlak dostatecne nizky) a vznikne mala
bublinka, pri prichodu maxima tlaku viny velmi rychle
zkolabuje a v jejim stredu vznikne vysoky tlak a teplota.
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Bublinkova fuze

* Termojaderna fuze na stole. Tak by bylo mozné nazvat
bublinkovou fuzi. Neni k ni nutny neuveritelné nakladny
reaktor a pritom jde o stejny pochod jako pfri vybuchu
vodikové bomby nebo reakcich v nitru Slunce.

'7 - ..',-:.L« =<
- Sonoluminiscence byla = < g ,,-,g, ,\@
na zacatku
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* Kdyz jsou tlak a teplota dostatecne vysoke, je mozne, ze
na maly okamzik nastane v centru bublinky termojaderna
reakce, ktera vytvori svetelny zablesk. Pro lepsi iniciovani
sonoluminiscence je vhodne, aby v acetonu byly jiz
pritomné nejake bublinky a take se vyuzivaji neutrony
prochazejici kapalinou generovane nejakym zdrojem.
Jejich konkrétni ucel mi bohuzel neni jasny.
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 Bublinkova fuze dlouho zavrhovana

* V roce 2002 byla poprve publikovana teorie, ze za
sonoluminiscenci je termojaderna fuze. Prezentované
vysledky byly napadany mnoha vedci. Bylo
argumentovano zejmeéna tim, ze interpretace vysledku je
ucelova a ze namerena data nedokazuji ani nevyvraceji
podil jaderneé fuze na sonoluminiscenci. Podivne je, ze se
experiment nepodarilo zopakovat v jine laboratori.

23



 On June 11, 2009, Kimberly-Clark filed a patent
application on a thermonuclear fusion cell using
ultrasound horns and by using an electric potential
between the horn and the cell wall. They claimed to fuse
hydrogen isotopes inside a carrier liquid, namely water
and to have solved the reproductibility problems of
Taleyarkhan in preamble.
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Termonuklearna synteza — TOKAMAK







Friday, February 12, 2010. Successful Anti-Missile Airborne Laser Test 2/



Biomedicinske aplikacie plazmy ,,Plasmamedicine

A. Fridman: Plasmachemistry" 2008




Tri aplikacie plazmatu :

 Ziarivky,
« detektor dymu,
- plazmou upraveny povrch hadiciek
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Nesamostatné elektricke vyboje

V slabom elektrickom poli moéze atmosférou na zemskom
povrchu pretekat’ len vePmi slaby prud s hustotami 1012 az 10
A/m? v dosledku ionizdcie sposobenej radioaktivnym Ziarenim
Zeme a kozmickym ziarenim vesmiru.
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Tymto spésobom sa v zemskej atmosfére vytvara v 1 cm= asi 1
000 iénovych parov za 1 s. Pre vedenie elektrického prudu vacse;j
hustoty je treba dodatoéné ioniza¢né cCinidlo a vyboje vyvolané
tymto sposobom nazyvame nesamostatné.
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Volt-amperova charakteristika nesamostatnych vybojov

\olt-ampeérova charakteristika nesamostatnych vybojov:
prud v désledku ionizacie pozadia alebo iného externého
zdroja ionizacie

Townsendov el. vyboj (tmavy el. vyboj).

Extremely sensitive

A Emitter " =, ammeter (Electrometer)
- = A
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Nesamostatny elektricky vyboj
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Ktory obrazok je spravny ?
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a) Pruzna zrazka (Ae ~ m/M)
b) Excitacia
c) Ionizacia narazom elektronu

9 9

E+M—"Ef + M -EE+M—"E! + M
(a) (b)

9.

e +M—|"EE + M~
(c)
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lonizacia narazom elektronu — 1. Townsendov koeficient

... Je pocet ionizacnych zrazok, ktoré elektron vykona na
jednotkovej drahe (1 cm) pri pohybe v smere elektrického poPa.

Elektronova lavina

Cathode —

Electron avalanche in a
laboratory experiment
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Pruzneé zrazky
Priklad: Ar
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Ramsauerov efekt

- zaujimavy kvantovomechanicky jav

 Ramsauer and Townsend observed that for slow-moving
electrons in argon, krypton, or xenon, the probability of
collision between the electrons and gas atoms obtains a
minimum value for electrons with a certain amount of
kinetic energy (about 1 electron volts for xenon gas). This
Is the Ramsauer—Townsend effect.
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Excitacia

Priklad: Podiel energetickych strat elektronu vo vzduchu
Vibracné vzbudenie molekul N, je mimoriadne ucinné v dosledku vzniku nestabilnych
zapornych ionov N,- |
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Ako jednotka pre E/n sa vo fyzike el. vybojov pouziva i
1 Td (Townsend) = 1017 V.cm=
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Prierez ionizacie, ionizacna frekvencia, rychlostna
konstanta ionizacie, Townsendov koeficient ionizacie

lonizacna frekvencia je definovana

B N ﬂl fl:i-'.f_.f:h"ﬂr;rz [{-'._,. ) r-’fi’f_-r:l I"'Iz'.:'_:-:ll — _-Hllr'- = Iﬂ'!-l:._:,“ i —-— _'ﬂllrl-;u'z',.-_ln ,

Vion = ' 3
j flee)de,

kde N je hustota plynu a v je tepelna rychlost elektronu a
k.. [m®/s] Je rychlostna konstanta ionizacie

Townsendov koeficient ionizacie vio. = avg ,
kde vd je driftova rychlost elektronu
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lonizacny koeficient a koeficient zachytu elektronov vo vzduchu

Zachyt elektronov
e+0,+M—- 0, +M ,trojny"
e+ 0, + 3.6 eV— O + 0,,disociativny"

lonization alpha/N and attachment eta/N coefficients, m™2

10'20

10'21

10'22 =

10'23

200 400 00 80C

Reduced electric field E/N, Td
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Anoda +
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Aplikacie ionizacie v proporcionalnej oblasti

Prof. Charpak, Nobelova cena v r. 1992
za ,,Multiwire Proportional Counters*
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vitzedand

CERN, Sw

The discovery of the W and the Z particles was rewarded with the Nobel Prize in
Physics in 1984 (Carlo Rubbia and Simon van der Meer, CERN). The particle collision
In which the Z particle is created and then rapidly decays into an electron and its
antiparticle, the positron, can be seen in the middle of the picture. The tracks of all the
charged particles are detected in the central drift chamber. The Z particle is only
created in one particle collision in a thousand million. a8



http://nobelprize.org/physics/laureates/1984/index.html

Aplikacie nesamostatnych elektrickych vybojov

Detektor dymu
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Aplikacie nesamostatnych elektrickych vybojov

Americium 241
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Aplikacie nesamostatnych elektrickych vybojov

Lavinovy tranzistor
Hlavne pre rychle spinanie VN

FREE
P ELECTRONS N
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