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SYSTEM APPARATUS, AND METHOD FOR | NCREASI NG PARTI CLE

DENSI TY AND ENERGY BY CREATI NG A CONTROLLED PLASMA
WERNTRBRENRENT | NTO A GASEQUS MEDI A FI ELD OF THEPCT/US2006/035542

| NVENTI ON The present invention relates to increasing

the space charged limtation of a gaseous media by

i ncreasing charged particle density and energy. Mre

PETEMUABP ARA TiUSe AND/ METHOD RORINCREA SING PARTICLE DENSITY

AR EYRRGEBY CREAJING A CONIEROREEPPIASYIAENHIRONYIENT INTO

control |l ed pl asma envix GASEQUS MEPIAhe gaseous nedi a

BACKGROUND OF THE | NVENTI ON El ectrical energy applied

to gaseous particles in a given volunme of space

REED@E THRINOBSTIONI ty for the electrical potenti al

gingf cgal%%eél; 1t D%J‘m()% gl@ e P? %Basmgh %(s:"ri%gé Eﬁar B tlgli}ga%gl? bea gaseous
medizChynfhcreaditl tifar @ﬂqiaﬂ@mléﬁenblty and dngidlyniMere hagiznarigethe invention

bet ween cl oud_ an n tvvee cJ uds. t hat ar

e R %ngyla ifingy cagrgfcd plasma

eBVifhehtitto tﬁélgafs&ﬁts nfedf. travel aCf OSS a gap between

el ectrically charged surfaces. Wile the |ightning
RGELIT RS EHBNYIRFT

BT t age, arcing is detrinental

Lo MRy @ﬂpénél%?tabﬁﬂ:a 18 R8keB@SpaticlRiY a $RRh voRikfeadf sEzEbe creates the
unsuitable fo ny purposes. Arcin “can occur

pepselity e the @@qtmqa& mterrb@l wéfpwe@r{P% herge b%tWé@etfé% er&hode(s) and
ah&%(s% rgpgfgfﬂénﬂh@rﬁj NGrRYOlst l@lﬁ)%vn as-“‘hef'cﬁ@4 | i%f adalgo B TUPhtning

ar ci ?e I's not absolute and depend on many
dﬂsaha:lgﬂ ketwepntelaud apdigranod, o betiveertclpwsts ﬂMﬁ arerph p spbsigntial PD.  Arcing

1%%@%1581 ol lﬂg ﬂ&célgé ﬁ@'a!l chilfent cglf? tlﬁ{/é LAREE %@f) %}ﬁxge{n Ie%fr%ﬁgrically

abeweent e nateri
Cfmgeti aitfaces Whtlethd dightningi pnedugebeplasmgrby dnighofoltpge; picirigas deffimental

t& {nan% b q%atlons 811([@%%%6%({%2%&2&?) tas]l'é fﬁrI ﬁgrgfa]glgposes Arcing

re and pressure, ere
cge neta Iohly vdeo elpt dettridah PRurehegeaitwg smrﬁdcbsage‘e@fs thg 0O@jr@D arcing

V\Qf[f%g}eg’c 2@2 VF@E’ ﬁgg;}?f‘{ @?}{éf%%lﬁgaﬁggg E{)]lga%% elsd& sfbeoqatha%g depend on many
fhoters Ls&cth' e biitondpriagitddc@l tizpphiedalt ietaisng thet dietrdmab Bt tlof distance
PD t hat can f

CBISER e LT T SR PP CRA RS AL O° PGt B Jiended t

11|_\dltmeta6gi|o®ﬂf peiitles Sﬁéﬂébﬂﬂo@d&ﬂmﬁi AsdnsQamplkedt rsfaddeir@ at@fsphere
char ged spacelets or the limt of PDth

agl Pe o SR EPIESR 1Ea BTl AeFpRBH AT U g X?lﬁée of 1,000,000

voltf pgtrhat@!lof diianed e thdehattict SRITERBSE el hef bRE béevak¥nowledged to
elimnpating the PD across the electrical field. For

be gnhunisghion ite BiRFliAS aPRliFiont ErthepEeuttof Bhibey eandie appid to a given

sﬁ’éc@ %ﬁ):re Lidgsdeashargg 1mattibd s E8en taE' el '@i)&@ daskeb anfitd turrent”
he electgrlca ener g %hln put to th e medi a an§ limts

saﬂq@h@m eeint (adsa|referied fpyast leharsechpagselimfip) pethedipippePD that a given

volume of space can accommodate. The arcing effectively discharges the difference,
effectively eliminating the PD across the electrical field. For some applications, the
discharge is beneficial. For others, the discharge neutralizes the intended benefit of the
electrical energy input to the media and limits the electrical energy.that can be applied before
the arcing occurs. For example, asymmetric capacitors are known to exhibit a net force when
sufficient power is applied in that the electrical field creates charged particles and the charged

particles respond to the electrical field according to Lorenz’s law.. An asymmetric capacitor



10

15

20

25

30

the arcing occurs. For exanple, asymretric capacitors
are known to exhibit a net force when sufficient power

WO go0appiosed in that the electrical field creatB&I/US2006/035542

charged particles and the charged particles respond to
the electrical field according to Lorenz's law.. An

asymetric capacitoris generally a capacitor that has
igefSherelly @asapgeigr dhat thap geomeptgeallyodissigilar eledrods sddaceTaigas. The

ALRGdal PO SAdBE 2k @ﬁ’d"gkéﬁlgas?rﬂm@t?l@ leBhab RS RANETR Iniblafanced force and
capacitor creates an iInbalanced force and therefore a

therefoveea metivecforse of a siall magrityde- Tepechalienge evrulthegiagfelesdes has been
thbEmBas br 463A%E snhAS %g.%& td }?%dlﬁ}g%l{lotglf 5L Glsh 'kﬁ@\*/n as thrust-to-
energy required to produce the notive orce al so

e soRsimpH e $atio; oy et al@@ﬁs@nﬁb@ug@sﬁonammdla wiAdthengh llghtwelght

| h

BU6h 00 Byl 485608, Loy L QLA LR e
@bicbint ythe offqmt @ﬂ Lgmeltye roulggir bwn asss, capplym»gdbmkvblh@ éédtmai energy
rg%ul ?Ig (l:ﬁa ke ﬁaecrlca rde gcl)jm}leér 886 n@ﬁtllén}é ptn %g Ibge\ﬁe damed because of
changne sigacallimis.e Imfpaﬂr hhenefqeaédﬂeeelhﬂs:leb&mml edlergtyehds bemmangsteicted to

r.ge a mits. In.pary, the required | eve
b(g;OW ﬁllgt l?\‘eﬁj%t ‘1% éh%?la%dlﬁ%’grgg%@ﬁ%est ricted to bel ow t hat
| evelVasibusveieaithas ivegisetl idahaidghesr mbeenfiks té/pxl‘o'd@:ld:Snotlve forces for
i on nd their novenents t

rese ers haye 0
T PR oF FsaoaSrnt 68 Aeghts, A et nof e HERHeS ey to motive
f&c& 1rp€?drﬁ>ﬁ§ 8n\ﬂﬁ>ﬁﬁléhtbe TRkRChatdEt 4t |1§coﬁJM@ﬁ§eré1ﬁ|b§t1bféﬁence For
notive forces in various environnent

egs%&l%lﬁﬂé Sabd- Noydot o htistedia Septampsr 1984 @r%fﬁ?i’é’ “Tekafss to a method of
pRXRORL ForcdoPmolist by Ntyidg %Mné‘i%lmﬂgﬂﬁglﬁgoténﬁlaﬁﬁ%h%@ﬁfc charges

1934 to Brown, relates to a_ nethod produci ng force

P SHEER 6hchsyecablp AT a%@swmeawwmj rw SHPab AR REHOGIL 75, issued

il 8ahf0 989 B HEENARGER kR (&R ichSV 8NP uﬂﬁﬁﬁqm&molecules of gas
masses and associ ated el ectrodes. U

apd Al withdray B¢ @aplgcpley é’ﬁufaf%fcelgﬁgﬁﬂaﬁiquel?%‘é?ﬂnoﬂlﬁ épolecules and a
cB@dLéh\?émE ﬂbér%bl‘téh d@%H@&g%g? ep%‘fé?lﬁal' TR Zlfaft TRl 9044 F%?o Gfsued in

gas and en w raw t he orce o
Fablwlaci?S@ntObMal\l@@hrOﬂh gelaish de ubfegroanlsloa appardiys tand eto electric arc

{ HE gl Jep g4 QtaﬁbvfG ng u@!i in Hprﬁ 195?{0 Hertzler,
%@@ﬁ@%& §&%ed 'n Eebrua g

reVaies tormlmpmﬂmeth@ls dlhiag subjeot ]netecwmful @S tmomplpa fatasshanalise them

LS54 D RBP4 0, A 5o 15

- Lieletidhg rrelatee t@tresethaont oiapdas gwﬂlretlthndﬁng hats &tdugle cbrona discharge

Iecules of 0 i n rc S t h se th
ﬁD ctﬁgné %asa r.g%g.t]\ior %19%2,85(1& % e uﬁ @%O rov]% rgates to an
eRcif@5neic Epparaﬁmdt uititizéSeleatriznl ;ikﬁéilﬁalb (ﬁorl.thmpiedltdtlald of forces to cause

t t th
GG RoopOReE T Sttty B ERP sbraingie Aty - ks Nos 3 120363,
ifNeed & 948usrh 0964 36 (Rtlagen, Algeisto d HeRidrothBr aitnilyine bpa@Bus and
Iectrokln ti c appar.at.us, that

to an u
methads pf Rigpul piot aht sonfrel ysgie g dﬁf%ﬂfctlﬁ énPaéfl\sfcr Sl 19gssued in

NoR&HBer 200 8td Cempryli mhté%ecb Wehbda afd ﬁlbiﬁtfdﬁ[sedi@él@se!; BB dimensional,
surroundi ng nedi a. 120, 363, issued in

APOHPEEFS carggio Ehatg@H iyeih W%ﬂtgfsef%r gegerafingdtisler t han
ai r - fAlnonnenid PRAJTAlrUSol@N s across an airfoil to produce a lift is seen in U.S. Pat.

No. 2,876,965, issued in March 1959 to Streib. This patent relates to circular wing aircraft
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nmet hods of propul sion and control using ionic
di scharge. U S. Pat. No. 6,317,310, issued in Novenber

wQOo@1/087198€Canpbel |, relates to nmet hods and appaPEr/us2006/035542

di scl oses two di nensi onal, &asynmetrical capacitors

charged to high potentials for generating thrust. A
non-ionic use of air nol ecules across an airfoil to

cpp@iﬂqj o8 verticdlfandi horigensal flightis®g the radiplocro@-seti®n 363he wing as an
&ﬁé&EQnFW March 1959 to Streib. This patent relates to
circular wing aircraftcapable of vertical and

hor i Boowalobfdrvaghthe uminfrgrot het foredi ofl anc agyssnesde tapacitafsystem in a
Ja@%l%% oﬂ%tef?tn I?%géoegljfs ‘f’lmt th‘?s! élfe%ljpenog cgn\évg ggp[ S del?yscgogghdering the
pressae\badhwmc&mde slﬂfumdue tb thea:[hpnged ®nk hﬁtpotatﬁdEfrom the electrodes in

nomen C i ned b t he
B EBEE 7 e e R PieBaD Fa PR D5, B0 ot iemag fahe force
plﬁxﬂﬁeﬁ\é&ﬁmé aloeioh beteert fmg appaaty mglelﬁie Ismrddﬂ&m%lml&ﬂ@leleaﬁc media,
ed ions, created in a ia (a rown al
lc‘r‘béléer 5‘8[&‘ g Apediayis cppied do B1o8Y B%S@Cr %ﬂpé‘ta?“é df ths appatatus isheld in a
et Wesifod. h@‘uﬂm arfaheu appafa@bstlh Ere8 W6 kB 0th® Gelhtiviei ilotion between the
dielectric ned the dielectric nedia is caused

IP?fhwﬁéhepawattﬁéeS&BﬁglraafowgmiifHOPPféO {Hp aPRItA- {1detrehgnqripna can

2 é)dp}éﬁ{éd n@sﬂhta ltﬁébiy kitak e mombdtuth NeindeP af @ﬁdﬂgedl ond (E et dectrode
move, the relative noti on between the nedia and the

SyFRRaP tthe meehenismgloipFpdios 167 el PEPDISIvedPropbegayge the energetic ions are
BRRRIALHS mold &6udhNAA APRAE tlﬁ%g&@cote%ﬁﬁ(ﬂh ‘i&glgba)‘ly tntb?nentum if the

theory that the nonentumtrans char ged i0ns
So/ﬁ@n d beldrindefizadrositien. 15 therryster dhdise $enmaye.piherg il vnHéae ions

?%?glgt Sa'néf rgu‘ﬁﬁ Gfre % GGRY3IE ag‘gﬁlted? ﬂfs‘ h§ bhtotﬂﬁ iﬂ{v@ should be

nove t oug aroun e capacilt
npyich hesaker Itlwu thﬂj ity ceseeé fixingrhefsystéra smyfsme ianis dosh dledt knmtla energy

a%{i %f(ﬁné?ﬁﬁx:) ttlg%]%h Mlh% 1511% \%ﬁ?tt ngléc%ro & gﬁa‘r cgs m%tghert ﬁﬁﬂl? Szielasko

hr oug
(CGEPEE Dt owvagenaforoes UHighoV oktagel ILlﬁmo Espebmrtent hBigfi§ld-Brown Effect or

StS Iﬁglel I%g 1cs‘7mf<cnal %P%r? rA tlaZVbOE gbs Bd tthaE 1§98 §af fno fdlfferer%e in the

em si nce ns ['Ose elr Inetlr c ener
nagtihn mﬁl’hertteum: whEIDthg ipolaﬂtyi ofs]naosystemn wds réveesed| thast astaﬂhshmg that the

eia%sgagﬁj‘f)%g g%%emﬁea ﬁyﬁg?rg%gnﬁ_ fnf"&hg ggggarnlls%%ft propulsion. Further

gBicEﬁde&ﬂu@pcﬁl’lﬁ)g\/theEﬁrfdeﬂﬁmg) prisuipied eanPbey sbtaiady’ fibinn@inning, Francis X.,
April 2002) observed.t t t her

N G BV e T B L SR G ke, Glenn Research
quateanf N»&SA{(NWS%/GR&DWB}IBMY BBy Sdléﬂﬂﬁicﬁ&be‘amhl Sbiobg, 2004,
t ha e el ectrqstati orce ex erlence

Elfé d gﬂ% She TS el el ion aponpwﬁﬁmhé% @ﬁ arzelal flﬁlé"fs%ﬂedbeneﬁt
gui daRe elestHRpRYE iBMs gélﬁrdt%d&fdré/tHéQ)ré%éﬁtﬁﬁ‘&eﬁh@fﬁh@@marQ@ly suffered
obt ai ned from Canni ng,, Francis X | cher

figistativey iigh enggy inpet )ﬂfﬂélag Qs pHBY 0B rl%tff@rrce PW@&@ ﬂ@.gs?f@ral concept
oHa8mEtas %ﬁﬁé&ho&eaﬁﬁ ehe Bde JHASHC WAI@%@Q/@ Ahé ]iﬁ)’a%ﬁ@ to produce

Institute for Scientific Research, Cctober,

spifisienipetivedpice hag qi@llwmmym@pﬁ%l oS dRbS. e dﬂs@ma\»ﬁﬁetqﬁore has

bEEH fhe ?&Ekrblﬁaﬁ'f&na fri ﬁ'eﬁ'étl it PoRRERR R both THEze the media and provide the
[ ectrokinetic generated before the present

e,qu‘qr@p,lt fieléh f%'aqb@am@r 1@@|o§ec§@}ﬂm§}fseﬁlthout penalties and undesirable secondary
effects associated with high voltage electrical potential.. These effects include among others

arcing, a substantial electromagnetic field and interference, static electricity buildup on
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fromrelatively high energy input yielding | ow out put
or net force. Wile the general concept of asymmetric

W@ apaos1er s and the use of ionic forces are knp@npUS100€035542

inability to produce sufficient notive force has

el imnated many potential uses. Thus, the dilenm
heret of ore has been the requirenent for a,hi%h

seireud igohieciporedietien. openemmdiciontusethienaeattvy efestid
Provirfl€efole he ?e_tlﬁﬁl%aé kb ihQLasBhyNBeherbPMevel of a given space
el ectrokinesis wthout penalties and undesirable

hewinp ridgasyousfihedia shesais othattedninientionpliyg Hischorgingyhat energy through

i ' e timi £RGhS i HabLde, fer f

oRIRE e DAL D RS e3P i Bl TP ey forees
intensificddieatnad ottet heneficiel usagerfiam thy ghsgpusdigslimnsur r oundi ng

obj ects, x-radiation, ozone production, and other

negati ve effects. Therefore, there remains a need for
SUMMERY 0F THE INVENEIONevel of a given space having a
gasequs nedia therein wthout, uni nt i Qnal |

0 Sohl g cmspiahgityer Aottt apesfitby 308 syfem g gvercome the
spfa CRargh i Riohs 1l 4 @ikdonr Medin &y Greatigon®nirollairpd@mateqvironment into

roduce greater forces, intensified heat. and ot.her .

oL st S, ool PG b F S PSS g media to
pidiclel DACEST ﬂh@&ngj Plegsigdthel MydNlup GO spvedali stégs af medghidngte when
cSﬁ%Eﬁ?r{a :vilrll ' gp%?iﬁatg%géfggségca?rﬁvegl‘%g or{?p%gts E% éﬁiécvb&ro%te substantially

deeRdrEiRk HR iR, aBB e8PV diRRRBicaleh et @neas &IUE is@Eb@plished in
present invention uses controlled plgﬁgﬁ in the

e
PaFA B isEcapBglPlasradgasiby PHIsM @ ArsT R (R IRty 2 lgRP lasd tefpegature) and

e SIAH 'ﬁﬁgiic@ WhchtP §ey ebBbinMAChSed TRIBciHLLa B Nhe use of ionic
conpared wth application of electrical ener§¥ al one

cagray tewels Fir graghicahanplicasions thahhereiefip has Been apgiaiiePle ne
If i el ¢, oJé“élﬁb&%h&ﬁP{hhg i endtey) ﬁ:@ilei_s i rOREH By %B]I%/%%aa system to

evel s Is acconplis in part by increasing pla _

inteadyeet y consloHedhplasmreenyjroment iatheewpniaingd arediagihepyiah electromagnetic
r r.e): r.el rti.clevel ochiv,

AR SNPGRS GE L L AL .o, o oo
forowsi of edavtrpyenety eddiatibor The deftddgetionagfphpioas inoks contgined gaseous
her e ila . ' i .
LR TR A UG Bk BRECETHR, s i
paytistee eing ioniteddyuibe elctioalt enetgyedonsl aBwepresent muentien tsignificantly

the contained nedi a. .t hrough, el,ectr emagnet i ¢ [ i .
cbfip ol Fpah ey Mhatgd SSRhPIREREE Solifd! R0 sing e
ebirbrhagngticd radiheisn Chinpayd t@theopradbusyoraysiraf voltage levels without the

| ectromagnetij.c radi ati on., The introdyction o ot.ons .
e R Py BBl e teaf LRk O BbaRRhf Bminate
nkgive Hlllatb@retg@its éaﬁﬁﬂd@dhﬁlﬁ?egﬁbﬁ)llz]eqﬁiorh'@h voleigpaaveld: Wit h t he

part 'S el n 1.0Nl ze e electric ener .

PPl GOt etifeh Fryahed i G S shich Ehay S i Bfious for gaseous
nwaliat, tc@hgllisi@r:l lea;@yynpg‘ elbétﬁm{ﬁgﬁéti% radiatﬁimbtﬁto@ﬂfainadé Ipyrticlesl e & gaseous

vol t age evel s usin e electronmggneti ¢ .radjati on .
s ARG APRIEng He egfrcg%%a@ Eglri;fo rthg a?“rt@gedvlaﬁﬂe%ﬁew thRyls dicharging the
et R e1d bﬁar@ﬂng,qhé PIRBENR ekl HadRlly @thiidher spA6/ @atRUBELIEbY capacity

t he reduced voltage can substantially elimpate . ..
compared to an electrical field applied to the particles without the electromagnetic radiation

applied to the particles.

The disclosure further provides a system for overcoming space charge limitations for
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negati ve arcing effects caused by the heretofore prior
hi gh voltage | evel s The di scl osure provides a nethod

wo@bkoogwerson ng space charge limtations for gaB€DUS2006/035542

medi a, conprising: applying el ectromagnetic radiation

to contained particles in a gaseous nedia; and

applying an electrical field to the contained

fmousi mleéia mm}isrcsutg da soﬂrtaingd n@diahrzf grlsams rpacigles;f are ldctiymagnetic

AN L A Bl T R0 e
efeb@ﬂcﬂ ﬂf{l@lsbﬁde tad)aptddetomplyl al eISc:tVibd:I Ml td the contained media; and a

Shesity omanet! ¢ radhal Lon AppLLed 0.bhe Al bl il Secirica el

s@yagcon1ng space charge |imtations forgaseous nedia,

conpr sin a cont ai ned nedi a of seqQus partjc
of ectts glﬁ%‘tf? alse RERvides 8y LE rfereo‘%m}%ﬂ{pa e %eyf titations for

g8deB6d HROBIB&hpEsideAdhRhisOfor tRphiig SetopiapRMc edhtetn ﬁ)ncontamed
electrical field source adagted to apply an*gggctr ca

ppitigled i @ gaprouE IR AR MERAS 1T agiying ag ekl B¢1d (o @faﬂamed
pﬁl@icﬂg wlltﬁ&ﬁtdls‘él'ih‘?%lﬁé g6 elempanRld l§y dréifll Abd QELSRAVIEI8 h@¥ing a higher
the electrical source, The disclosure al so
spacoahalgs liniggien @ﬁpap@y compyed 9 ,qg egeﬁg@él gpﬂgrag)glled to the particles
i ng: nmeans for
T et A S P BRI L ont al ned
EMEEM%@RIBTIQI\@@E@B{&DMEVG&M means for applying
an el . i t.h
di s C 21?%1% :[])QI%L‘?]IEIJ (ﬁ%&lgtl(?fll {):fta}ﬁ %leftigh,&%fég gl:ir%l]lln&tjlz%ﬁ at%\xe, 195‘}'; be had
be referendeda Ithef dngiodinteatsithegecd. Whighh ere iBystreted uhfm glaoended drawings and
Li.m e) 3 i d
dgsg%]aélagﬁaer?@ {:théé%g)a n%ﬁteﬁ,lc}g}sa@\(;\n@rt El%tﬂt{)@?pwgh%% e% lﬁsec‘ljag only some
emacdimtnts of depinietion end e tpaefotecﬂoesto bBRbIEEleEESBﬁRhﬁgT bflﬂs scope,

OF THE DRAW NGS A.npre partij desc n of the
RGBT SR sR Y YT i B D s RE HhbbEN AL oy
r ef eFigoeel A & 4 fberathodéwrent meﬂlaaxsoﬁg mvm giekn gpaee having particles
illLustrated in the appended draw ngs and descri bed
MS%in. It is to be not ed, however, that the appended
dr awrigge 1B |1g$1t Jcﬁélﬁaﬁﬁn‘l'l%yw%f@ nethaokisiaptis aofivéhepace having an
invention and are there i. to e consi der
e G om0y D Tececnsa s, Aaatioh 8 FRGHEHEERRIC Rga ittp provide

ah thoRb@lovedlahdryy.ef f ect i ve embodi ments. Figure IAis a
schematic view of a nmedia existing in a.given space

havi Fguisalt it reshematiceY sV ofi 3yiedia) §istiae 40 Scpupmepace having an
i@V dQfar R I RER @ BEeREd WBlo@H S MENORPACERR icRGASEM the energy
i ncreased particle density therein caused by addition
obthe edigcopneightx Figure 48i ati on to provi de an increased
OVer fol S [sIYsch&th i Viewl & drdeléeudRREIRE ie1dVenGiforentereated from

nmedi a eX|st|ng In a given space having an
an asymmetric capacitor and related system of the present disclosure.

Figure 2A is a charged particle schematic diagram of the baseline asymmetric
capacitor in a more simplified form to Figure 1.

Figure 2B is a charged particle schematic diagram of the asymmetric capacitor with
applied electromagnetic radiation, illustrating increased particle density.

Figure 2C is a charged particle schematic diagram of the enhancement of the present

invention with electromagnetic radiation illustrating the resulting increased particle density
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i ncreased particle density with increased velocities
for a overall further increase in the energy of the
wore@rasenpared to Figure I1B. Figure IDis a SPOPIBL00€035542
view of an el ectromagnetic dield environnent created
froman asymretric capacitor and rel ated system of the
present disclosure. Figure 2A is a charged particle
PENelReitN ¢ di agram of the baseline asymetric capacitor
in apmke 281 ¥Ph i bhepthtib OdifBriR dnb@iheethd . vIi-Giefe 2Rirh@erBtic of a
charged particle schematic diagram of the asynmmetric
leapaei eleptrestatin PEASB! i ed el ect romagnetic radi ation,
|11 ugid @l hbng 4 %Eﬁ@tﬁ?ﬁia fl b1Ch ?ndi‘ﬁ@%ttcg'of P8t SpafifcldsSmomenta
a charged particle schematic diagramof the
expériencesimetisions withehgsgesqariiclesnvent i on with

nor SHRERY IS 4 Ferb AR, o M i afior 28 o PRUBIEDR capacicor
emginemat i ¢ di agram showi ng the volt-anpere

chat SEAEbELS bl POOLT SRS LBt SR Smgpimen o
systerh ugihg farabymimetsic oagpeindra experi enced col lisions with

char ged ticles. Figure 4.is schenmat i ¢ .di_agr am of

one. S s OB e TS b th e omet g ST O

Fi gu rF@qua% is% Sﬁhb@?he ﬂﬁgﬂaﬁlf ditiegonst Bidget forF @ﬁﬁxﬁﬁ@hﬂy@ﬁﬁbdimem.
view of one.e i nent of a system using,.the i
asy mEdFq @aap%%g?rfl%ﬂc.perﬁpwgv B gl ongerp Qiliment,pf an unmanned aerial
whbrMenNg, of the enbodi nent shown in Figure 5A. Figure

6 is_a schematic diagram of the power budget for one
exenplEHry/ Bisgoahonste oppigpighesmnbadinmens ehiugge 74

per s pRGatd Meis\i sSi¥nRikic SAE vRARP HieRRIBbdiffen@dt FighE M Ed
aerial” vehicle (UAV). Figure 7B is a schematic to

. ! P .
vi ewligire fd ipAiselpntabia terspectyguiew ofonemmgimnentcof g mpnned aerial
REBRMRiA. si de view of the enbodiment of Figure 7A
Figure 8A is a schematic persgective vi ew of one

emboHigHentB isf sehomatin&antaéey of the embadireent RRKpUreBgur e 8B
A PRGN o “The prasent i nvent | on rel at os
t o aThyptesant inventhandielatendo asystenatneshadnand epparapnsehat gaw overcome
. ’c%e{1 %)ea?,]@ ?)i?ag%eg Hl;%gtgtgorx]lg io?ieal;%atg%oglp Er}egfab@r gagi\%?luﬁreﬂﬁl%' aqldftQ&anture by
-applying electromagnetic radiation to particles within a given space to either ionize or heat,
or both ionize and heat gaseous particles. The electromagnetic radiation generates a highly
energized state, such as a plasma, in the space for producing an increased energy level
compared with prior efforts, while reducing or avoiding the arcing that normally would occur
without the applied electromagnetic radiation. This energy increase is achieved by
controlling the plasma density, plasma energy or particle velocity, plasma temperature, or a
combination thereof.

In at least one application, overcoming the space charge limitations can be applied to
generating a force from an asymmetric capacitor as discussed herein. However, the invention
is not so limited in that overcoming the space charge limited current for a given space can
have other applications such as generating intense heat sources, biologically sterilizing a

container or room by introducing ionized gases, and other industrial, military, medical
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appl yi ng el ectronmagnetic radiation to particles within
a given space to either ionize or heat, or both ionize

wana7loemso gaseous particles. The el ect romagnet PCT/US2006/035542

radi ati on generates a highly energized state, such as

a plasma, in the space for producing an increased

energy |evel conpared with prior efforts, while

apﬁizl:atrémgasomayabe iapl;bancglt ttdn @tharscivittg otdinaty skalt rim kHeyarpvgivbrd the details,

tocﬁe ur vvltl ut Lh IgﬁhH%ﬂ el ectromagneti c radi ati on.

i Q&éﬁgpéa ﬁh r8§§ chi eved by controlling the

pl asmpatdessoreyapplidasdsiranasangytrio lcanaaltdr; hzivmguhfferemtte}acnodes with
asma tenperature, or_a conbinati.on..th nat._.

PRI R REnr et poff rofodt BEaL SPREOE R in b fbetion of e

link Midind tlicOfze Catnndpativapgledtede t® tl@eﬁmﬂabn p(gsltalef ﬁécmedé r dihis force

an asymetric a dISC

or,

et e reshr fSS REROISy B e oPh OB DoGUSs BBRG ok af thes

nePRERs @b %f)ig@tnah%emvﬁ@dpd}atﬂty @dhah@d. ahgineefdr@Pache ¢ape or negative
have ot her applications such as genera I Nt

cl¢eiipdosbirpereiaTEcnihal Bgh eldhe yralhaprii e, ettt i Bgrences in
HOMmYrdant roduci ng i oni zed gases, and ot her

Industrial, mlitary, nedical applications,

appakergenad, dheh disslopire hprayidesn ovy apnlying qXF?ﬂ%ah eenﬁ?ge/ & favorable

f%lee%Eleg el ﬁd[rhccles hRAGH, g lon@ﬂﬁio RloRCdrR RS ichONb 3tAR% plasma

rein In at east one a&tlcatlon an asmTerlc
coeditaa. t Bre, dlmaﬁuwgarmldefsa etatively dov eeess inppt for gicpmppiatively large

fo;'l‘%r é@?& bﬁrc?{aﬁn% 91%&1{?;? th &ﬁtbeg&fng)%%a:tégnt 1 t@l—ﬁf %1%5%13” srv(\;e% known

andh& inendrel torindletyad high eed:rexc colpdtion of fideemeying Iele@irons and ions, i.e.,

P o t&ll Vi vgllc? te[egegns Tﬁncﬁe r]%e%dé%il {oeéfltlé/ %P{; i}rcﬁff atoms to make
age, be

| ess 0 arity he Su caus
ptalsnea d irheeatergynsplm fto thia epemctwetforfthﬂ p:lesmact@n tho tof giramg erigihg nthermal,

ol arit e net forc r gy .
%8%15?1' g llgﬁt g{lﬁ%xgcglet g q A t[eél hlgﬁt ﬁ‘ F El%%egb : @émt sufficient
sssmahlhg pdﬁw@gﬂaﬁnaveeceﬂnbmb mdendmel gas. | arge differences
in the ace E i scl osure

prov 1@@@ B aa35pfy I%Vy(gg? Hgﬁla eﬁgE@%{l ng givel, gag%Pavmg particles
tHek@flUER Ch&sa HOOfepsm&les parihiLk®sn ispico Haens deftred i firaiSenergy level

into e_energetic ions, to create a
FSEGHIGHEY B HGTTILES YU 24,3 b GBS L PORTTYufepyy The medi
o€ BREEIN partidlel cdnodxish irCANMRAbEphéré SdrYionbdrdigjetied gscoustedia mYliquids,
creating plasma that can be mani pul ated. The term

SUGH BSHEERTY AT 11 RGAFIOHHENS STYPBRRBCED & sy For the
pliip8&s %Qﬁ@i&re%ﬂ lagetob8, @E giveRapaRVdoR@ing | tBE ba@ibISs afidss they are

ions, i.e., atons that have | ost el ectrons. Ene‘gﬁ%ﬂ“
“contain”

f@ié‘é&eﬂeclteé ich jap desprbadrbsiosy throygh ag iRdetiab PRS- plt

nigﬂﬁie@ RRY WstridBBY font Be LG eRRAL bic{h%smijé’ﬂityt erllaa‘i’ﬁ(ﬁ%'@ey@ﬂd‘ a certain
pe of various origins: thermal, electric or |i

peuimneteafitlest space |Sgph regiFictions dncdde wﬁépﬁt limitgHom a|pggSéqa goundary such
ay\% WA Lﬂon%‘dﬁtﬁét%b@nﬁan%tﬁbﬂ Iﬂgglﬁf?é’\ﬁ‘(fundﬁﬂf eRBPby E&QQEQ'U@ $ield, or

a neutral Figure A'is a schematic view of
etvemcd beidatyi qagsqdrbyahegmrew fepsacia anglectigalgipld orogtiess types of contact

and non-contact boundaries. For the given media at the given pressure and temperature, the
particles 16 have a certain energy represented by the length of the vector 24 (and hence
temperature) and particle density as represented by the particle count in the media 1. A space

charge current exist by the movement of the particles within the space. The value of the
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therein. A nedia 1 of particles 16 in a given space
has a defined first energy |evel represented by the
wo eovgiobroed t he vector 24 at a given pressure apPdI/US2006/035542
tenperature. The nedia of ghseous particles can exi st
in an atmosphere, or froman injected gaseous nedia in
liquids, such as underwater, or in exoatnospheric
sy chagarentest can sHneseasesdiby ﬁppéqda&é energyp generdly JrapBlydg pyoltage,
mtto %t s rl-tlovf}iévgl Saleoﬁmt dr I%? fﬁ%fcaﬁ%@%@glfé@ @Eﬁi‘é"aﬁrcﬁ@@ occurs is
es un esé are ,_such
hdmsd: and)ﬁnis el torm t‘spam@armnmtm queent’éapmmt The¢ ats 3 ¢p@arges the
term ont i,ncl
e PPl iRe? B AEHRL Pl B0 i 08 medi. A pigher
mediai ierigg levef bdfbre asjizcie bel&ﬁclal arelstan ibe tusesinig applisatiens such as those
[im¢t é&él on, a physical boundary such as a

d%ﬁflpe,dl{}?b 1Y boundari es such as a magnet i
boungigi¢ MRusedcHyhatic FRgnef i enddiaedxdstingrin @l godnr speed 1 having an

boundary. cause or enz n_el ec
TR 08 2GR GHEL DCBGATR P AR ERRTYte filfon ata
iR URAr dfeRavele@ptht RRohvaDN el EbndgAdtict ﬂa&ha@cm\/ surger s sup@vide an
and tenperature, .the artlcggs 16 hwe a cert? di
lr@rﬁ@ﬁegiyowee%lr ineretre dy ignjzed particlesq figust 14 e 2 sehepspc Jipw ghgy media

eﬁ?’cﬁfgﬁ nlat [ phéd ﬁﬁavﬂ&%nﬁﬁéﬂedts@di fonied ?bx&dle&l‘énsﬁt@ [FoRs aﬂb@ﬁtlon of
e artlcle count  in the media

ace
ekg:gtfqr@qgaet@x raghiatigy fromp Sﬁi‘f\‘?%r?@nwltbfln'frﬁ@e(bé’ﬂ%f’@fa%é’yv\ﬁ% df;}1t10n of
eleliors % Ba-ﬁth%oﬂ at YeseRbnd RASPRE %ﬁ@@ﬁ@l@s s MHn éléﬁrdﬁfagnetlc
I ncre y appl yi ng energ generally by appl¥
radmtnoageurcq Mo fartas onverall furtt ﬁbWéKPé?e in ilpreenigFRY UFSPICE eé‘r%%yrfégf/ vector
Eh%ttpﬁ a?tpo%s l%dc tﬂ%faf%ﬁewlﬁf ?fgﬁl@ iB. Oq‘ﬁéj ﬁéurbsswkll Bt 8ribed in
term"space charg ed current”
cappicties WIﬂThaaclavtber3 Itihasdisen diseovelsd b&rﬂ@fr igyenterp ghat the limitations of
shorts out r t | Gy
OB e A SPMREELIE BhEHE B8 (IR eKelpine o
mdspdmdﬂ&fmmgalsmanﬂommrcbe 0ﬁsle@rmmgmq§plratbdtqndn ghesmedha %gvmg the
ose descri bed herein and others. Figure 1B is a
p%‘@ﬁg?rg’ﬂ ®-view of a nedia existing in a given space 1
havi ngoraeffomcccmaamdtedmm aendyip@arat vadlage deis mpdie har iscisasing the

PR T aFBETBP adel BN EY (Bl o SRR Al zissan2

Fou h an I oma
Hoadiat tewﬂlvsl@ lhighevoflt@gdscmp rremltetbm&nhmm@i :&msmd ofm&rgafl lhat could be
i ncrea e\r(}lomz articles. Fi rﬁlicisa :cations
apRlied iy e PSSUTSS METE AT R Re T s APRIISEIQRS 1

havi mge @bctioffab @S @ﬁhdtl@ﬂ hﬁ;ﬂﬁd pathe inedie cﬁielmsdftayValﬁdstp nfwmvelengths
addi tion of al{/ér ona tic radiatjon from sour

descriped He F”@?fs elaw; t elsg}rqrr}?gneélaorlaih t(])(ﬂl A mcrease t%e particle

dBAsRE bk AMBERGtnhdre paHLIB inOfe give see f thel waRge Aflocity that generally
wavel engt hs t hrough an el ectro al!]é)?netl radl

resglly de 2 Aeypgratpreaiicigese rof| the mppd inalign %?f’rff ofor an overall

1&?&58% ereBRESBB REn Byack. h‘ﬁn REhYY, ad¢t fore expBend@Ibythe electrical
f|oart|c es 16 conpare W|th gure IB. The fi ures Wil |
L]

il agtingen the aarilpﬂe%@ﬁ jbacrgagsd hMS?Y?faé Qedersqf magnitude. nas .
bee”ﬁ%h?ecﬁy %rae%hgﬂatfc%vb BY SNEI8¢ R niaBadic tRRI dniv Fbdrdnk eRSted from

of t space C imted current can be overcaone,
an lsptminedric capeeiton gedirelaayd sgg;pmyqf ﬁg piggent disclosure, as merely one example

of the benefits of increasing the space charge limited current under the present invention.

The figure provides some understanding of the operation of an asymmetric capacitor to better
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i ndependent energy source or sources of
el ectromagnetic radiation to the nedia having the

w@aroriogioes t herein. Prior efforts concentrat edPONUS2006/035542

applying a voltage to the media or increasing the

pressure or tenperature, as reported by Canning et a

i n NASA/ CR- 2004- 02133412. However, relatively hig

updsitangethe yentive iraprgyenasat. Thegizejokivecters Siree doreesan aéﬁféf’r“i}; direction)

1%;*9%%’[91%"{!19 e b %fér%ohh@ha?@eq' pirt?ereg i itk 98RId nor accurate.

essures were unsuitable for nmany applications. The

Tét elettraprgyetist fiedd h@éa@tapmﬁxmwm ied to the nmedia can be

of Ay aﬂiskl%“é %f éﬁ@ 1{%lr ei‘g&l%?ael diﬁélﬁ{iesbf q‘nét e180o8e dleﬁﬁﬂlla second

bel oW omagnetic r d|a I On can I ncrease e

efpairdded| sepatatnd by y distanadl throwghregmedia &1, preotiding gasi such denir, a vacuum
ven space, { r.al

P8P8 Sl SHBPOS 4 Bt 8P, LB RIBE A sconsty

ussotibiijedtion rof trivatae dfor opeaticanin cbrqeudal genermldy thaseginnwilhbe gyerglzed

A SRR FRRSE o B APt A AR papied i

smralslvﬁlk@S/aQﬂﬂlablﬂg ipfopeias etkabys saffictshato iofidevith @isoclated collisions
c view of

ni t ude. e |D i sche .
BB P el P e acy Bist S8 Girpghnd the porton
gﬁ%é‘ﬂ@t thé enedaPaaithdtecambelédtload BRevaYShRM Rtoddn@riadeegent For an
sclgsure, as nmerely one exappl e of the benefi

f
AFYRIPRES CRRICH e et REFGEe [T B e Prabife P of cach

eRESRRRRd HMWMBRLZOBf onkRRclrbddUb ﬁthK&Y bd&fods Qﬁﬂi‘cause a difference in net
under st andi ng of the operation of an asynmet

fasepaaPisy Wit e eleeiradatdoeeri thhErs) FlGEREE ffcan anode and the second
eiegﬁ)&@ i€ B RthodENGitP tfeCardbie WERAD rasméﬂe fSositive Qh&ES (Vdhage) than the

certain directi on) rep resenti ng t he nomentumtransfer
cithain Cearghy thasatliods @ell haye s lptgey susfaed aep- nbie elastiodescan be any

GJJ}]?etﬁe }%Fé &%%ﬁ\tahgn &/Eﬁ bifled s'héﬁ%? af] fav@ de'n?@fﬂle'?attt@ms A8 med within

Cc capacl gener y 1 nclddes a st
oe¢ eutwle@éth@ e@@dO@stelmmbpehlegSt andde f@ths effwranodaccap pe.dor example

A t%mﬁehmp th?)Han mﬂgg I“ﬁregséblé&,‘{ré@& ﬁ: %‘f(gf g@the%ﬁ‘ﬁﬂ)d@%an be a

, a vacC umsuc eration
slhde‘és)yb]adn(sm off disqgsic él‘hg efvetradel yanorudny sadakde matgaielu giclpdingecopper,

glglﬁ%%l f 8thgrnm§§r9al§3‘ ceﬁpng%oP@s?a%ﬁEHu%ge le%#c?ﬁgﬁ éfs(lc ﬁeld between

the élhctﬂ)dpd amdaﬁyv\menelednmd@sl mchade)ctesduamb batez;la}spﬂm @@hbhsh the
uid, su

gptb%%argpgtécrﬁeg$ dlé(ggg e §]PRI‘F Oﬂl%ﬁ/{@lg\lﬁg eo%t gé)ucn}uﬁ/v bR tural integrity,
aﬁf oarl Fhccks cahl defﬁdrmﬁﬁ e seus seadetvdy ef rombinetidn bBinaterials for a
eectr irs e area cal cul

PG ES o b ST S0h e B, oGt UrCABGHAl PV o highe
deds@¢ bh@eembickeniisavibasndeappiddveid foaeedakepandi@riesaonductive
LG AL R N T —

eleBtriddilyV Boupllere tdr‘gﬁthéln & eh&cink Qﬂﬂ’adeo afeh@fohbghartRURE tefedtiede. By
can cause a ference in net force grener ated with t

cenveatf%@e%wt@wek%aq iy applfsd tp ithes pnode dRIOPYHB H%velawpalé(ogénd the
CQtHQde i BeBcONARlSF RIS aBh&iah had 90§Mblehtotr£k%rs@ AQG®larity. In

having a nore positive charge (vol tag t han the
general, the power supply 8 can provide the source of the electrical ﬁeld for the space 1,
referenced in Figures 1A-1C. In some embodiments, voltage can be applied to both

electrodes with the anode generally having a more positive potential. Alternating current
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cat hode. Generally, the cathode will have the |arger
surface area. The el ectrodes can be any geonetric
W@ b@p®3180 conbi nati on with ot her shapes and haR€T/US2006/035542
geonetric patterns fornmed wthin one or nore of the
el ectrodes, such as openings and so forth. The anode
can be, for exanple and without limtation, an emtter
(AC) adsdirectsent(BY) casrbedisek (s), and the cathode can be
a sheafh Shitadd! @dfﬁggﬁéd 10051 fhs %§)o’f i eleSkRes, ' VL Ss §RNanode, an

be any suita terial, 1ncluding copper, alum num
eimmmagnomc ﬁ@lﬁ g8 created ietatesn @@pﬁwréd%fbeé%ns&lﬂﬁ Befif &et‘ﬂ’élween is

%%tn%ﬁ}r ﬁ{m&ﬂ?#‘&ef&ﬂ g% Vlf’f-egl]eét Qe ﬁgrt Eﬁg&@ purposes, the field is

Iec es 1 nc e con trve terials
disousedt ahéms lof b eleettie Cieldddehgrieg electfic Skld.linfoef vanyieg strength that at

o ek Frt] S5 en Bt Rsbro &Rk worB A IS0 Y i M Rhweon the
elgatredek alng , end cadbdvemtreerse aieanﬂteeelecatoﬁes‘ ofTha m@nﬁﬁm Gicldr 14 has

n?a[gl?lgttc f?Fgcf ]'él}ers g}at Wg\g?;ﬁeéaﬁg H%fpjﬂfg culgy C%O he & e@r%ca‘];ei(l)cfﬁhﬁ% rg‘cezmy particular
A A Chk \elldeiticC Asld Uﬁleﬁp pfhue,datoMe rceﬁtell pmﬁr belensi the electrodes, the

poii

and/ or S uctive mater to,.crea

R T SRR ST TRl BRSSPI s
Bbrgfrb phiR6IeS 1 € Inaké Media)] dryatia® ik @fsdnfgbipevatue ard the maghetic field
surface area of .the partlc | ar el ect

sgwﬁg,@rﬁtra@‘hthe ipng & the dipgctiop o gwﬁénqggetlgﬁ%fqd %&het %ﬁllq%ar éﬂ»?&%%(‘ of the
ibqir Qéé%’se'qlhaoé?%tﬁc SRR A dad bafdae @%trhighﬂﬂ@&fdm/ €lectrode to

Inrelation to the anode, although it is pos

olastredes wattisles fhsyend thy strpight dine aad surtrcHJ@ ﬁ&v&g? %ﬁmfeﬁ ogn also be
FB0ed’ %h@ esu&h ga1*§91l3’5 Qﬁrdﬁﬁdﬁag eheliBRiodbs &dn lﬁé ﬁlcﬁldéd) in tHaevolume
space 1, referenced in Figures | A-1C

In
defrhesiclproecy Sereinolst ‘dgvesainthl elosppies.cth eVt fectlecsiopgauetic field
g%% E% eatgﬁfj S, GNeT12hded bRy £H21r1ﬁc19&é§|bbih\éﬁutral particles and
ternating current(AC) and direct current

chipgyd p?amcltﬂe(ﬂmad ionjwedi) nasticlesgeniess thesrticalar penteyt dires ptherwise.

e ggﬁ{cg%rg:S% e(% %%ief: $ gr atgllr{g ?le gltﬁ)etgl:}ngc Weég% su@ﬁ] as electrons, neutrons,
eﬁﬂ@nﬁmmdmﬂoﬁmcamsmnmmmnmﬂuta t her ebet ween |s
rel a n 1GORRUC Y hg
For Mo&g éﬁft‘c bc& O\SVeeSn t hgagr gp%pﬁgd Itf g}%:eus gﬁlla;%ﬁ‘scr 9%@5&01’ 2, the
daﬁdmivee bereint runsffioah thel@ndilaw pnposéive cllaciradd # dd dhe fargss ophegative

r ngt h, t hat at cen t
gﬁger g d e/% 081‘r ggteonAPlgﬁll ys fggr 1 it %ndﬁ&lv@ uprgfl V‘%ng g}{sazmluthally
1ﬁ@tnmelﬁeldhmu®hﬁhng aleke sapanitbrbe Aok eladfi @Wlem c)émémcsaé cneldinates are
t he el ectrode netic,.fi has g
PRI SRy BB GV 5 Rarp i Ro o of Gy g © from the
& a6k leledirbdeab thd poREe aleciadile. (Tak tdaightar dhaigad pm‘nclbsha'e created in
ectric fleld 1 nes. Thus,

t.he center, point . .
b FengeRB S piscon By aPphe TR ABtadoot Bt 1 fsgrvggperein. and
RBpGRBE LRl JNErPRE REMEHIC BbAT th Gldciiedd butacd dide ebléisibnis eith the
fleld serves to energize particles 16 in the

oriesat | dRgtrpBnANdoPnSs EXEETIERRSr 4 BOTFRF JRCa e By w%&ﬁ & piditon to the
1fo c% | fle $E T4 Sies %tqbe@lt éléd?t‘?é ﬁéla ?eE)o Qfiere We&tbleqlglhﬁﬁ’éét dr® Bx&éssed in the

mag netic lz.ICU | ar | ocati on of
bczlrh lettB@c dirse m@nt’e’lle@mnded émale@m@ﬁ originak pharged P@%t%%ﬁfrymg the

(Q)%Xl?(:@ige Aurrehf é}fdglaauéhke?‘elsflﬁtmg koelﬁ&{nqgaesek&dary charged particle created
by collisions with the parent charged particles. At the top and bottom of the electrode 6, the
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el ectrode, particles beyond the straight |ine and
surroundi ng the el ectrodes can al so be affected. Thus,
waa@h/opmsd i cl es surroundi ng the el ectrodes canP@EUS2006/035542
i ncluded in the vol une defilhed broadly herein as
"between" the el ectrodes, as shown in the
el ectromagnetic field region 28. The term "particle"
idns ateSridhddrr @c&dI}MnWﬁﬂ eliua teathd Lionakzdes (inatyhnduisaltqoatdinates: -zx-¢= -
particles and char Eartlc i oni

rypRe @) Egtesng e avitlcampairep A P iRERenS thddiretion of

tkfétxﬁ‘a%hwiosf?eld ThePRpletdntaRe GiRHBEMRItREBE RRs)Or at ons or
subatom ¢ partlcles such as el ectrons, neutgqpmﬁvand

pr ot Gndhe wper Hattrariace i dheopipdroda bt the fins arqupshe ard due to this
j.| 0 4 & small tivel

BB LPEPL 8B, |SHEBRLAER 58 s v

ptbsnm)m ¢1bre1 odmil I@m ther regmslcﬂmsmetoeﬂhedw sutfice the ianhard gusged to the

ati.ve, el ec GCOn
i B e PR P PR Rnd Sy ARG Blersed on the
IovRg REYfAce of itie) [ErgStisi ribgﬁtﬁler@ectrb@ 6 dpani therevelsed dlrectlons () of the

clarification, cylindri co i nate
axi eonppapRtniehf flisialeryia ﬁ%da%fg? %aﬁt%@? SF??PO@E @ng i in n
rdbis8ChE Afe@bn 1{(%')Q)f InlaBRetR Held® MThBrBEBAhis Y&sisH ﬁ@ toRiRrddOveaker
the positive el'ectrode. The "daughter" charged

th@arthqse inethe apleer eqgiantasheing futher gwel Gom deminstglesrods #, regyiting in a
OfireRfiorP 4 RSk had i
ﬁ%&fg ﬁ%{%ﬁ’ eg{ll%{l (})ﬂr%g% g%lgg‘“ﬁ%ﬁg?v(\nggebgsm@{ ed fr o%% o S
elettetrdter éaobapgmcea@mslad ueovegests] bitsinoths apnopita diectioar @ﬁﬁhe axial
éb%éct and ions, experience a Lorentz force (jxB or
I'n addition to the force due to the prescribed
eI ecAmative I(‘rhiitds (o) fowkeds the netdbise fiquah pressers (eneated by collisions
Wltﬁ gg{ggt%difmgsr)] I%El é)ﬁerbtﬁegoci Isélff%a of t#eéa?tl%ﬂd? %[e?t%qe %e!?ultmg in the net
fored § yh g diéverodoh dmtblhe wiet fotrerent thanbbcfi‘cdialﬁglhttbtr dpposite direction to

‘n@tr g}gd g'b;'iho @19 1a {;lg ﬁ Secflﬂd{)eﬁ efo%gs? g% ea%ﬁ%?ctroge are aligned in the
dipectibh of 88 1lind\b, Bulén dn(lfpp&ﬁl(é dlil@ctttoﬁmhaﬁ‘ is tdhﬂlgalz&txtsrm deo6rdinate axis

t hei.ons are ush s, Lorentz
S)fSEﬁlTBe T P ﬁetcfgqezp ﬁH ctre%:o% éll?{g«f fé n tgz}t)?f %hc e‘iect,rodev\ﬁ"é?cguse of the
dﬁ%}enfzﬁﬂﬁ @&@t?dc& sbﬂﬁﬁe area alThe GRPI RAAEm Q§mg :hﬂasﬂnﬁfétrfcl dapac:ltor gains

field, &) resents the(glrectlon of the ﬂggne
a PSRN neierey 79 Dy Bp Ve tia of e Teeriot bl aKie Bier e Qfine % Le.
ui &@%mc’c@ﬂ Jtﬂﬁ‘e Hﬁ’@ﬁ‘ﬁlnfth@heg%ﬂ{/é 3L @t elebfode!t6Ghd PSRIVE,or smaller
he ions are pushed P due to this force.

e’@“‘fm@ﬁf régaZ”ﬁuess\Mﬁ aplatity 9é ﬁwﬁdv‘wag%ct ion is the

di r egfhR3h tl%ﬁgxti Bﬁas%@e{técﬁéle(ftl%hsaﬁﬂe \égﬂnﬁleﬂﬁﬁéﬁp'oyifé to those of the

el ectrode 4. he region closer to the top surface,
iqnpethe BRBIcRpE t]‘@ﬂ]%fhfélf thecleqhiony apagsideped; trivigk @dalﬁahgﬂgiwa?lapared to
¢l rﬁcﬁﬁéd’nﬁﬂ trab PR ﬁxe 5hse rﬁ}xﬂi $ndfentulPirARRP oAHE idnS YER&BEI particles

ower surtface of t | 'arger or negative
lse¢cm@1ti¢1©di ghegmainemechanisne te sortribetel ol mst mobws foreey A iphdet 18 of
I

OBV QPRETELpiloPlblRof| REDEHE JLELE gl thaun e ot
elgttraiothithat ofif furthér emagaien facd frah the caprsitéror ces in this

regigon, ar '

29, i 816, MBMEED 0SSy FAULRORE AphUrnPBEle o e
cdnductbeuiutremtgs gemerally neghglble compared to that of electrostatic force. However, it

is believed that the Lorentz forces can be significant at local spots where a strong magnetic
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net force in the direction of the axial conponent (z).
lons near the nore positive, snaller electrode 4

wexpensmece simlar novenents, but in the oppOoBCT/@52006/035542

direction of the axial conpdnent (z). A notive (that

Is, thrust) force is the net force fromthe pressure

(cr eated by collisions with energetic ions) all over
fikles powiplswhératbe lashl qurventignsitycafltiae plednescis depgatically increased from
dhﬁ]slé'l héattm 61'}1(5; eCB %c&ie% nbl Q% gg}é t5 ﬁggg&ggao@ &ﬁgreofdin?g‘ﬂgude can be
nitiga-emperos petrmenmnetémquafect'a sothat e Ifaremz foe¢eels tcpmdzeablle toTpregreater

for each electrode are aligned in the

ﬂ}ﬂ‘flﬁlé e?‘fcg‘ﬁa%tfc rtroﬁcg line 9, but in an opposite direction

( t hawithahe Bdstmgldersmnch]xg of thao@ration ofl amaﬂymmmcscapgoﬁme affention is

t forc er than

AP RETHIEEHETUE" 8 B B ED Car e e MUT FEF G SBLOTens creting an
cflafEddriosigedsatl frafentoBrticld evithtiod wlisysbnedisbsrgedrhe asymmetric

asymmetric capacitor gajns a resultant net force 26 b ]
ARG S ESiTodHANBRTCEH T F B EPaEioTe dSriy, gy OF (e partcles, o

b&kh! qﬁ@ blﬂﬁn&fd chh3&d ShrtidlesRan bé Rised B LhlAsBeL 1w elﬁflrohlh&t that can be
l'ine fromthe ne?atlve or larger electrode to th

cprsepiled Ve teimss rhpfasia efcatityr Bfe aVGragsapapes deprergigr e yherefore

aftfcihB %aﬁl‘c‘fémel/oc}fﬂl 1188 QermApliRI R 1%N&H@@In‘éa@§enerally an electrically
associ ated el ectrons are _conpletely opposite to those

neyftral, thighlhoiegized s cappesst ghions. slestays, yxd nepgal ppigigkes- olﬁés g ghase of
R8sl deEesorh Eél}ﬁg aﬂquﬁ@ danﬁ 88in9ERke conpared to the

nonentum trans he i ons. ThUS monent um tr ansf er
of tHee jeshanced lﬂ@mdr anvnp@ampntc b oarticles opasi der@eptechdy providing

eﬁ@r&niﬁ&i&a&dfbﬁbﬁ Osugﬁ) ! LidRbR 'ith Heﬁlﬁgi%ﬁ | Y &atl Al Rlio-fAuency

es I's create direction away
rafduamnn,t dther faercgetcmsl et:zt ptvmien%lomtbetrmf mtmﬂw phsiclssaThe ﬁnVll’Oﬂment

g%nel 2{8' quldes ?{fégstt § ?l pfle#ﬂltah@r'qe t%ggnrc]faet ecﬂ'ﬁing%%ﬁc fard %ﬁ E’(ﬁlrces 20,

orentz
2dA| ean be tdeé tmlagwdt slmhfradadtchémlmedwlyt mtammmbngtbfeof radlatlon

L PR B P SOTPGE T e Pl s
ThéJ E@NEca ZDDI(DAESamm’pob&reﬂll‘gmné ioc mlote pnwel“ suppliess]Po L3A \whigichke can be

trongl %net |Iglf| eld i s possible when the |ocal
ﬂlﬁfi‘“lngﬁf QBRYPLYPRIY 8t he plasna is dramatically
I ncr gas elué rodmeOioTtes degiaed Iﬁ@mafhd sphaetiedeapacitor according to the

conductlvl At. suc, ot s, rder 0 ni t ude
N B eFLYy %@Fw‘ﬂwtp Buris e PR df b B i the power
ship®y Boneatmlly,ohse posverc @nﬂ@qmaaal for te @éctigmagietic rid’izﬁi’dyntd@&lces to
el ectrostatic force. ﬁhe basi c unde st andi

iqnire WP ACHEPOFCYF ﬂ&rFOé@?} 3spg ee‘albcgla%r OWFER ﬁ’?ﬁ 1 gP%} to the

fs%e%’{\”&aﬁ Rnérifzb MBS cIdbtHiE URRl B aOdigdifint MG, ane B8IP®Gtdh. order of
n at |east one enbodi ment, creating an enhanced

maghitude @r BYYA: r onment  of partl cles within a vol une of

medi g, DeiNEIENIn e el@&ydﬂﬁﬁﬁétic%eﬁﬁ&@ﬁbd By it RWerts e El%ctrodes can
enhances the charged particle density, tenperature o

be Hasrthesr erierdized | byo epping elepemegnstin cadiationaloghg YokHRg dptagen the
Eezﬁ]oc*%?. F ¢he @R eGPl iRt V@h BEAOD rﬁpﬁﬁlat £Akity,C BBtween the

electrodes, including the volume of particles within the electric field. The electromagnetic
radiation can also increase the plasma temperature that increases particle velocities by using

alternative sources of electromagnetic radiation. In some embodiments, the electric field can
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controlled in ternms of plasma density and average
pl asma tenperature (and therefore affecting particle

wOoedgoB19g) . The term "plasma” is intended to NMRPENUS2006/035542

generally an electrically néutral, highly ionized gas

conposed of ions, electrons, and neutral particles. It

is a phase of matter distinct fromsolids, |iquids,

barigerersedrboth ga plasma Tresits ehd ie LanPeGATS: e Huidlieyi the sleetiic fsld can be

I tromagnetic

PR A DB R P R R B e, P e

r adi &tcieasing tlaqllwrfarcéqu‘e’rmlyl/or allbma feoperabtrd elrlows an increase in what

1313160%ng%' G El‘.th%r lll%lt%%ngct%? b 8@0\%? g{uﬁ)% I’tlhr(c:)}l%ho thse t ﬁorecgsgrom an

ap;amhetab cmiaasmrasyst@me despitermraay eleedty oﬁaﬁﬁor&t uictelnadmaWilcae “space-

de such rad

oAt fifleEaenl vEahed e B0 Seft RECRPHGPARURT Y. Ree from

ik witggda g@aemdmbefele shilﬂﬁitlpﬁibédufsl aaé himjts Werthep bhazgd. Uireasing the
rai se t?e &%c es to a asE%‘stq%e The sources 20,

SSHRUXL YRS @‘amﬁﬁ?aifrﬂé eS8 2obeYer SHBBt i es 22,

22A, pibyi éﬂbrt@ aBclled biﬂelgslamagéwtmett@mrmﬁmiehy afd cobhylications.

val ue of net forces derived ronlthe a ric .

Thapaventost dexelapPdidn?lienative 2he ABMPYY's "REPLiGL peresg the plasma

dEl%'lt? ofld Mt tdipetati® C\K/lﬂﬁﬁienzﬂtehélh(ﬂﬂtinc%éw fn sQubiiéh &a@lasy bBéwing a
fromthe power sup %g 8. Naturally, input power

reletdyiglyrley wB@gettﬁ de disedcfor HieergriBmpteic capariiar A ag@hfyeesthf gnergy to
tﬂe%'lﬂe‘?esQﬂguﬁﬁél%%agﬁéétrgdlétﬁﬁ ofomd 5%51%%&E@§%fﬁsm The result was

envi ronnent. However, t he net gal nto he SYyS can
ap eppedied nereliegap sesponse fihas|ipally inpregpeghihe ineh Frcentsr gitput from the
yen d r th
S RAE Lo 0 TR B fon o v, e s
Vpktmer the solme embasiimets sthe ancigesef viag lagr ordere p@ul@@@jltw or more.
t | (0)

Ag'%] Weée&% }ﬁ i Fdéxg RS 9%@ Jaﬁ _F%oglgee I%L S@Egtﬁ%gl?’l%?m}é éfkégr‘% that heretofore
resatted fropr éwaeghambhasimlsdemned jo dnetpine dire ashlemetrewawagdetsepgme

If Pg: gu Jtlnlaﬂ ettheg le%&é %l;cogggie%gfllﬁgé trtféa l 1%%01:%& Elujacl%%] grcl)tg: tﬁ%téﬁéc‘fm field
utei'ﬁasqslthfsgmaia‘&d]fecathat the tsysidm phibe pas@s disalosure ban accommodate due

L]
et rgaeeie B PSR RuRhrionpiye. nieced
pedtlelei fchit 1ﬁdheiedgasamhepammseasﬂd abchydirogem Helismp od ek tgases and

an tur Furt her ctr c field can
el TSR e st B Ry PhER G nRER e pacitor
opdt@egyr ihiteldbf shétcheds. F@'tHeh Qnﬁétﬁlg partidRe S ghhaﬂi’tﬂ/tkm’ ability of the
| asma tenperature allo q?rease

|
AHENBAT GRBACHS DT RRr Sy ¢ aacﬁta?da&ﬂ Cﬁeﬁlé?nsoaf Rigssure (1

atnfspesd), §RB aBele feRiivE vhduRR @spadeydMBhdri 16w R R8seh ANy no pressure
system despite nmany decades of effort. A term known

°§§““§5acecharge- limted current," described nore

ful | yighel oxy 28,90 418 seRald i gamy bt arPdsymREr@ecahicRo? WK Sharged
within a gi ven space before saturation occurs and

pittighes that o theshgmifiant enhancpragids (qghg ygstor sum of forces in accordance

with the present teachings. Figure 2A is a charged particle schematic diagram of the baseline
asymmetric capacitor in a more simplified form to Figure 1. A first electrode 4 and a second
electrode 6 have different surface areas exposed to particles to be energized and form the

basic asymmetric capacitor 2 configuration. The particles 16 between the electrodes (i.e. the
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saturation value can allow an increase in the net

force and power output. Prior efforts focused on high
woelwagmswi t h attendant |inmitations and conpl i BEl/USIIS6/035542

The inventors devel oped anilal ternative and i nproved

met hod of increasing the plasma density and/or

temperature with the ndant i ncrease i

FPBTES e AePEANAREE T S0 Bl @6%@&5‘2@8“@@&38 velocity

1§ PididaliOe dFWRETRAIEE [SBPIE itheO parditiarapglidlé hd Qlehdwteﬁﬂbe{agye As
to the particles through el ectronmagn éIC radi ati on

deirebes e debepuHER HCTaHES PSSR R PO S oh BN BEH Bepapecitor

aggmvhlolenm@gtla&(%sd@@cg@eezg hat greatly increased the net
force as output fromthe asymetric c pamtor over any
1%

k nomﬁlgaseﬂrﬁr@t % pharged patticleorchématisipemsn et (s Rgnmetec §%Wélt0r with
g@ Cftda% trofla gg% QM‘ nﬁ%tﬁmgé h@cleRel e@&?ﬁcle‘!\’a&nﬁﬁl Applying

|tu e or nore. Advant ageously, the
elegiromeggnedardiatiouiodhoparédlesraignaicentiery aYldQﬁéll%Fffl’S@‘i:P@qu I‘?H‘{Pl‘t in the

%groqtaq];%ﬁtgntrn%ts iy Jee\gxtlf fi %};ntﬁﬁetn& Q{ba&%t #9§ bl:l‘tae\(l@a the aﬁpllcatlon of

to ene |zet I C capacitor engi
el%tqtrmhmetut hadlailm/ mnte@ses thtaﬂm deesityt Hde eieﬁir@iﬁﬁ nf can be operated

aP gr tiveﬁlp%g [&/8 t@helgétf aghe%lc rhcﬁ!ﬁ% %&%géﬁ &an Eﬁﬂy electromagnetic

er at or ce ystem o
mﬂmcdms tiregpactites a6 ¢o mmdjateeergmm the palhnelei; nMoeeamdcularly, in at least

capagi t.o.use additiona articles b eased .
SRR o0 B 55 B R G, 6o
cHATRP dﬁ)déBB(II_ED@j eﬁothatpl'xhtoa&nhgsdjh@gﬁﬁes |T&'x|e|1aﬂilatxoﬁ fis ﬁﬁehm create at
B S S S D, DR PHEPLSRR) B
i PRI 188 a8limrhdtSd epdcifh operafs. m%dlvaltagEbhisUn eite, whvtjlagthi usgd by the

Baa 1o ianaonataarenr ek o i ef SRR T viSlet (UV) or

sk@fgll Fhonample, Fbﬁéétﬁcfhllﬁﬁ ;{hoﬂa 1@ﬁlﬁzﬂ§)ﬁ hefi®@es tisa @hsp@&ﬁb lﬁequenmes of
relati ve vacuum of or other | ow or essen

apeyt 9 Belevir 24 Hn irQ-chd ab gubsdey 2% nm gor Nachoth gt tne {535 ahmospheric

R aBidig ﬁﬂbt@g&ﬁi@arﬁif bRBMBSYHAVELS Gnip@RRMm By0EleMtitdD fields in the
charged particles that contrast the S|tgn| ficant

sept 3L epriftilsr meleewes ippigebby highveltage o AdlBaughihe Fegiepsiptean vary

Wit BirfeIfe RERIGBEs LEAGHLARA; a%o&%ﬁe?clea@’ hﬁbl@ 1ﬁ1tf§ér 8e ‘fjrequenmes is
particle schermtl c di agram of basel i ne rme ric

beligyaé ita ber atjont 250 &0 «'shonblwur@ufor &zrﬁnfi drop @w 48 nmp to about 798
ngf ? o L g e&LEP %%s—éelpe@i'?ig ﬂe@)‘%ﬁ&&d afe! §GhdiAfs BrR@Y¥ S0 as Fraunhofer

rént surface areas exposed to particles to be
freneangics.e Bhean biarfnorimficheenbigs ransaiby Apretiiciges todpriet Wish refatively little

OV 54 BB SIEE L, BOLNERR e S8 e

1ﬁtmwﬁ)r®c&mmta¢xmndgympwurand veI ocity 24. The velocity
Is indicative ofthe n f - ul
part %rtlbel aah%imhbér}? ign Pf &0 <§ g(%z ies c% %Ré)%aflc{eﬁ %o %% d-rtnéd?a ’cher eéxample

ure. escri
abovet Ifehqoaedia &ladr dompemagtan gﬂh_ssoymgaamel miropet, thor emexgymt theespecific

asynmmetric aaC|tor as ustrated .a

ﬁfggenﬁ/ djérr &achp x%pogerghcaapgg 42 che? Itgltées eﬁha g @ achlg've %onemefﬁment
i@fizdtibe. a$‘yim’rﬁirnhb1(,‘ athgracletteomaghdtiv radiation can be apphed at various
frequencies, some short wave and others long wave, which can add further energy to the
particles. The frequencies can be applied simultaneously to the particles or in stepped

fashion and in different sequences separate or in combination with a sequence of the voltage
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appl i ed el ectromagnetic radiation, illustrating
i ncreased particle density. Applying el ectromagnetic
wo aai7asissm to the particles significantly provPOEES2006/035542

i ncreased power output in tithe way of a resultant net

force wwth the asymmetric capacitor. It is believed

the application of electromagnetic radiation increases

appledpb dsneepatstosi Sych shineltagtais tor saipsncéd aplicationbavantageously leads

oper ven power |evel. An el ectromagnetic

togﬁlg? |egf;11°‘e$ %%e’%l egan apply el ectromagnetic

r adi Anbther donrdehod rpiation d$ sust G 248 i tagerdeitle high @yerby fdnltesecond
tlcles rtlcularl nin .at | eas ne

effRisih o e T o o il bt er ot B e tgvstem can use a

l(ﬁigﬁl inetlelndiin sacH asens) mndRoto sm@ibitizd ilghplagia tb§/i ﬂ&@ucmg a plasma

n?llggll 15'11t}0§3r90?1g uugsgr{iie?l%l Efrta/f,:{?%ﬁ nn telglléglt?th Qqﬁggatjr{x £s to produce neutral
phi®iBle? At GyOhott JoptribREi 13 tREFRELH hliesdh@fial QHES, The frequency or
| ncl udi ng general ly the nedia in which the asyme

fieqysaeies &F bep@PiRdey SAERIA a¥Wolasely, deaprrd Ravls @fﬁé‘tahm which the

a%ﬁﬂetﬁd’ cﬁﬁh‘éu&a@ %elﬁ@ﬂ' ah@ tid ﬁa@ﬁc’%‘ldﬂtﬁhb&l& h@ bk energized, as could be
wavel ength, such as infra-red (I ul tra-viol et

detg\;z)mgdf Xl’f@ﬁt‘é’rth ophipary ekiffpinethe rask @@W@ﬁd thg guidance and disclosure
c&héﬁﬁ&f h&8h 4@{]1'09% dd0é E}ﬁféﬁﬁéﬂtﬁt‘i@t S'-'Hch ?%?dosvb&ld oenerally mclude one

requenC| es of or below 1 bout
slgHedhisl s 79 8uqhm5fp(ba(smm physirst Fhe fdlwhels*e getteradly ﬂ’h@ﬁde@ For | increasing

[
e@i}eﬁg P%t%lno ﬁ&r E)nt(pb)lgg)gt;h?@% tlﬁglig%?ﬂﬁh A ?rlféﬂ%fe rﬁ)?gi}é%lra %hance on voltage
agDssi dlentrodas (écthﬂ syminstriczagaciyr, o gieate dliet lgrna andtth orw@ha relatively
latrgefcl‘creequenc| es can vary with differing efficiencies
I'oni zation, a comercially viable range of
f r egBei mcmmsg ﬂﬁ ﬁaﬁiclee\nedaetmlm wahiumtand? sfdumirthe as@tmaettic capacitor

wg’cg%f'eﬁggnm ne‘hc 1ad1at1grb esgﬁ} l?? ag(a/ Iﬁ{ féﬂg tg? %%g%%ig{zﬁnx@nd energy is

incedagddr ®dtheopaist fhnaeinteadter phiielqplestd és proliiede fMbe plging can be

ook R B TR s B, s YPish AP e besamygtied and

apptied.par ti cI es to prepare the plasm creat| on

contrlbutes o, nore force out r
oM A e Blofine, s 6 SommBityrp dtye EopBY noeiy dt provides o

giebiey halabkrtd? pahRlegR6licause ivldchRr eeﬂﬁmhsearﬂbmiot@er ibdizdtid® within the
nmedi a i s air conpri Si | ar glgl y oxygen and ni trogen,

S%‘Wf‘eﬁo the qnﬁ‘@ysoﬁég? pREc ?ésqﬁlé%é‘w‘?a igparjing “gredter energy
gﬂ@ﬂ%ﬂins Ca&Re BRreaRkAlchR@ity 6f bhiatiRdEIts th BERIRYRISEIR greater
icient ionjzation, Still further, other
“@If‘éréf PorripprEtd te Figai 2i on can be applied at various
f 1 eqHRNGEBRes PRENSQRLily YR YBovA R FedabilR iR teQRBaddaY fhe electrodes for
whi ch can add further "energy to the particles. The
afgieguestdpies apdriedustionpf negstiye hightvalessusifspts o Thdower voltage is
pRaibld Gdcifte Me LY &tIRpﬁ)&;]qetfc‘,?%li“o%r @l@é’trdn‘fhggétfcfé?l&%gltls apphed to the
PSequences separate or in tonbination wth a sequence
patficlehe vol t ageapplied to the capacitor. Such
si
| eggllgls?l%eﬁg%ﬁl tﬁﬁ gﬁﬁéﬁ%ﬁﬁ.ﬁ%ﬁ@? ng(tG ﬁ&dr&@esac@\ﬁ%ﬁiégﬁ %Hﬁﬁn}’g physical
lagwg Lingdvedf in rsadlreauon@rﬁ 8p®eicbarg%ém§ecm18rmm Das éypevik 1t1ha $atugition of

erfiliS69%r glgcg}o?x? ?r%&rme negative electrode, and is believed to include the emission of

ions from the positive electrode as well. For example, this phenomenon can be observed in a
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pul ses to ionize the air (possibly an order of 10 1
particles/cnB). Further, the system can use a | onger

woweelogrsgi h such as 750 nm IR to stabilize thep@l/asrne/035542

by reducing a plasnma neutrabi zati on occurring
undesirably by reconmbination wth other particles to

produce neutral particles, that not contrjbute to
VeREnt gqde: iﬁel%ﬁﬁ}lo (s EREE IR Al @rfa gl?‘ﬁ‘é’nf el dhfc gathede governs a

hIuRAIYE BE kHiSe LRArREIRRR bRRnlifcectRngligion ARdis!IR{ide!bY thermionic
depend on the nmedia in which the asymmetric capacitor

qryssipelein g heaied eatkodsar Thie ieaps that thecenaigsiony rage seems to reach its

lﬁa&ﬁ&hz@%a@sceﬁgwagpltéev@iﬁégerm ned by one with ordinary
in the art provided the gujdance and disclosure

cont a\u srsenchdipeiaf spiuratientis thedwairaiop i the slearorodensityéand the ion
dRfdi5 Al m%eglﬁﬂﬁ{aaéhkéfh Eé%ﬁn%gﬁo&ﬁﬁng%‘ﬁé dibdad. Nyt Il?srBéﬁé\Feﬁ that this
such as asnma physi cs i scl osure genera

speond |S@te®mmms nione d@pigmdorghd axsamewtrlcwap&q:éomeer ign thn tfigst saturation

r r. r

n?%nl?lloﬁa)eﬁtéécgtns%\s/fhﬁ {neﬁlg l(‘%lgfrl ggs !1;% o ec Cfbﬁ)uglfﬂl%ﬁgsdyn&h%lons with the
rm&mhﬂnﬁydpmﬂdp30|tor to create the plasma and to

>|c/)lare|t I%g 1s a r{e M%qaﬁ (?rrgoi;ma rl%%l gﬁ%org?%o&ﬁt@%gsma exhibits near the
sagyRIE L snrlcctu:ra padiif cise, Itlw siuk'fam cé dteredm&gatff)t Plasmatthdd to chigld out its

ez%%g&@%ﬁtegg?lgg%é%rg@bp jed t? h[ ng% ¢ etdg? ﬂ%@ls efdélg?hgggdes based on the
deavitlyiadll tgdhpREdMe i0f tlﬂfplﬁhﬂﬁemhe thivkngsk a$ s siA¢ldiBg is called the "Debye

ac | erated and st ed electric.an pgnet i .

ley fd@"d (tkﬁ ‘Eﬁlo‘éllfl% ﬂili P%mﬂ)es E’Sﬁ#ﬂ%’ b F%‘&Ha‘ﬂ ebﬁgﬁ &Rfpere” (ot
né¥eséafGr Rashe wfall)a&rme eteékﬁiatsueawdoﬁtﬁmgroawgrehéwm a

doubl e benefit: it provides a greater nunber of

par t TBY Debxedength dprrprtensf & the sfiyaresioghel WA @lectien frayperature and

QRS bRMiMal B thel $48ar8 388 ofQhd! PRsmaAhsie FRReLANpIQf consider a
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Referring to Figure 2D before describing Figure 2C, Figure 2D shows the volt-ampere

characteristic of a Langmuir electrostatic probe as a possible explanation of the change in the
saturation that appears to occur from supplying the electromagnetic radiation to the

asymmetric capacitor. The current is not to scale correctly, as the actual electron current is
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saturation of space-charge-linmted current since this
em ssion rate is limted by thermonic em ssion froma

woeatmsos@t hode. This neans that the em ssi on PETL/®S2006/035542

seens to reach its maxi numival ue at a certain applied
vol tage. A second type of saturation is the saturation
of the electron density (and the ion density as well)
miuph tanger (suelsarethish ety of mgbwdelthanchadf ingst he el ect r ode.

It is %?Ae}raqié/ ﬁ%h%mt 2yl ?%es%%ﬂgcgtoSQ%Wb@t(h&rbhb@nmr\%ned and the

dom na capacli tor case than
cmum$bdkmmmbﬁﬂmqmﬁmnmnmmmeﬂ VwembqsbmnhﬂO%ﬁﬂmdﬁmgdﬁw the probe

ized to by, col | S Wit
eapahe ot T 685 iPe) cinds P a1 B, T BOrPISANS b el o wis
clﬁvfl ao@el jcl:1) eamaje rfdtie nothe raegm:hhab c‘:niaelmmasex IGObSldeg tllaela:nnttotﬁ &/f as the
face tructure
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roug estimate of engt USI ng he i on ensit
pdteiat 06 thearositive elsctf:m!p ig oV f.cassrming th(aﬁ ¥prr82‘6f “afd Wh@ the apphed

V&Eﬂ%g 13 e(ag sttS3 Eﬂ%g! ﬁ‘b Wa?thg fpggegtléf%\t/tﬁé" Hoﬁt&@@e&tx%ﬁé’ b@comes Vp, then the

alne bei' n cmfor ength (or
totdlicokcerd satuntesisone Hlealrdtpn cykent krachek 46 rtastt:@m@rtm Hpwever, if the

a]lalz{cfi% oﬂég Ie:yls %rth%k Gt Ja?&lsto ﬂh? HEI@&%@%ﬁd IEPH'Jop CxE Lh@ $lasma

pansi on of or s
sltelathak g&sisr thbnot]nle qboﬂe&tled) bs&rg,w@dom@mtothe th:m hﬂ@r CUh‘antdncrﬁa‘ses abruptly

th d t [
o BB SSRo el PRI B SHBAH i. poin D
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gradi ent due to the

sheat there is a ppte
Y‘&Ffar %’E%tﬁ‘%?’é"??fﬁ‘ ?H%Spgﬂp‘g e<Slﬁla<’:1nd ion velocities. The
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e exces ive. i ng el and, t S h
o Ba el st ot JoRY, Bern fand PG Rpgvhl ul THREA case 2
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Yl beheg K€ an HierRpstiye elogitnds 28t ahapaine SeraSiRaph e curve
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characteristic of a Langnmuir electrostatic, p

ppiasBibwf genssaly showld Bensy(wmqtﬁg tq:ﬂ?gﬁ@lé\t o tlten@smve eEzctrodSe to achieve

larger forces.

Case 1 is located at a point somewhere on the saturated electron current state, ie.,
between C and D for the positive electrode and at the symmetric point to the left for the
negative electrode. It is believed that photo-ionization, heating, or a combination thereof
using UV, IR or RF or other electromagnetic radiation of O, and N molecules raises the

energy levels sufficiently, to cause one or more electrons to leave the respective atom (herein
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saturation that appears to occur from supplying the
el ectromagnetic radiation to the asymmetric capacitor.

wab@7osmsent is not to scale correctly, as thePerUsE6/035542

el ectron current isnmuch | anger (such as three orders
of magni tude) than that of ions. To generate the
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nti drop inside.the asma sheath is .greater.
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Plasahediingsap R uiflized by Jsing mafiple W%VC@&F% froponcss 1l 308 n one

ch@6@hRe:, ahe 30RENDO,SRVARIR QMbidke usik raégaﬂm@to\ﬂaﬁmaﬂﬂ‘g multiple
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higher, energy due to the temperature increase for greater velocity.

There are several methods to add energy to plasma. One of them is to use radio.

frequency (RF) electromagnetic radiation. In this method, there can be generally three
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between C and D for the positive electrode and at the
symmetric point to the left for the negative

web@cwsmde. It is believed that photo-ionizati POT/US2006/035542

heating, or a conbination tihereof using W, IR or RF
or other electronagnetic radiation of @2 and N2
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combination of gases could be substituted in place of a single gas. Still further, particles such
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transfer to neutral particles (shown in Figure 3 as
particles 16A, 16B, 16C) from charged particles 16 in
wo2@uana798c has both a greater nunber for greatPCT/IEE®S6/035542
within the region 28 and hi2gher energy due to the
tenperature increase for greater veI ocity. There are

several nethods to add, en
aF SaROB2R(S BOROLR & % AHEIRIE U %é)toar @ﬁﬂ@%ﬂ GoplIVe and other
fdracki Bhld BB injédtedtio s VORITEAH whidh Elicasgimetdie c@ﬁﬂﬁfr@pbﬂtas
threedifferent frequency ranges to appl

. Iectron
cycl Bersn iy &cesmnajic dadraner WBPYedcheeéﬁj [ bafglen omenta

ek&ﬁeﬁ% %lﬁs%hs@lﬁ%@&@& arfiBRd. hehis @&@Faﬁﬁﬂlhstl"eﬁestt@e H&ﬁ the neutral
the nethod of neutral beamlnj ection into the
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smmd te&:cm@ch:l e\e @ex’mydllysupvqm amhghmetasuitanamdN afopevmlr the asymmetric
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expect that sonme heating of the sma, C be done
fromian 55 31“3 A CIERGPIE pwg@?g ﬁ)ér e&ﬁﬁct%ecﬁ?ﬁgﬁcbpaﬂ@ IS npr essi on
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steayROMaE ukhe YHER é%‘b@%seé“’%‘i:‘%ctﬁoﬁ'é‘g‘}ﬂt‘&%%P'é ahidied A the particles, the

vbl'fh‘é@ peled 16 @PRAASNOBF ﬂl@%le%fr&d@ocyﬁcdh{blﬁa&@n (RkREL SeVBYal options
nperature. Therefore, it wl 1 be very effective

G0 a¥OwRE ¥ hale BB e ook SR04 Ty SR eS fegrggses the

a@é?@ge%l&%? @(Snshlﬂpﬁdhle F%V@)Eaﬁipld dnd rv@ﬁxﬁﬁslmmétlblh |e§pdi‘iﬂﬁe)ﬁ@dmd modeling
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of: @nﬁawsd GFyMBEERseRaciter PewWeIRH Yt wif #Naiscq a'iewéy étate at ~1 mA
dérﬁ&%ﬂgte %QH&Elﬁrﬁblé r&hubtidnSinCoRA itidn itk Jidibﬁe(ﬂf&{l&% hiséd{-800 Hz
poi nt. Sequencing or joining these different ne ods
tigingrieish + Homepiisesisrationer y ef fi ci ent net hod of
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present disclosure uses to-ionization
swtavh itaxgue, wiotdsitiRr lweanmgsgnrowmdrtbersmmggh hEorixampig, the surface area
ensi PESI @ 0 N t
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Atdem@eamsur, @he qpsmm@ cah ke inetthdshoeltdtiodeth abisgir affﬂ:dtllng the flow of
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plasma.
The asymmetric capacitor can function as an “engine” for a structure coupled to the

capacitor or to direct energy emanating from the capacitor. The engine can be used in
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ot her gases can be provided to the asynmmetric

capacitor to supplenent the nedia or in |ieu of the
wore@ia3798he need for suppl ementati on can occur PEDUS2006/035542
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st @ oBaUF 50 ok s S B P oRr T E i, #lid fue
cOHIMAT Dniphdsstss, turBied bt 98713 Gehtwild hElactdcaMamgyi fromdbiereells can be

S‘glg%/h%fi 2@ gagl%%%@{ oﬁn E].?]Y ﬁniorﬁgrspg%%]tglhg t e(t’qrig%ntg Hg@gst a'ﬁlg lasers, and

sEIRINtAte REtehfers. OTHriA® cimd-@tltlol?h&idﬁﬁinyﬁ@hﬁ@ta&ﬂag@:ﬂzdldﬂe) maximum
first electrode 4 is ener ?;ig%omma

net, f
on % BelmecanBgne sl eogal oohishguRip PSP GG anthe analoe

efNGalé R Stsbd BN had 8 Wubtih &€ s@Ringh&/cRS )émif&ﬁe[yl gls€ apAC iat @Mmimum idle
is the vector sumof forces 5A and 7A to result

cmsm@ g an Taepelerplinne Emelite Bignfigandly langss it G¥Er aléépmﬁ?j system
115 ﬂ&lt?ﬁYgﬁﬂt £RLir@ AR B RPmUfetric capRTBr WEldink ifpl8lentedtsdRrein as

erive fromion jet s _and associated air punping by
am@ﬁvp&e@@gm&a@b@mp@@ﬂt& digital” engingaddi ti on, further

ef fi gLBRe %h&%ﬁtehfcaﬁ %?éldd% ertie B(SVQQ il tH@a@nﬂi@trﬁe&pacmr 2 and/or

power, Inste steady power. The systém can pul se
theh@ecetoemgn@mn@ps &0.r e, ap |sb¢w1appﬂgé@ 1% tQne method of providing

pgﬁe[btlltlt? gsco Js@ech\élmc%%eele@ﬁﬁbl' ngér cofh erLﬁﬁStS&Hete&fm(ﬁQse include,

or a conbination thereo Sever al opt1ons
aBronS bthers: [fuft:ldtﬂﬁt’epct\w@edﬁm lgeiebg]gmvmrafﬁrpmeg@ldurp@nﬁa pthetfyelsgphoton

Cgpgﬁ{guﬁf;%‘%"m %Ql%?’lsr aztﬁgmalsre&{hgﬁzseﬂs?lt %fl‘ﬂ?{éasfs?%%d e%b%t%lly modified

e an it
o@apemrre@tt&r aeddiniypete inctmge cblaa potvan déared asgrgmwh os in batteries,

red b 25 kv t
ca@?@ﬁg{f?szﬁ or Slﬁé’aaélur fhe seou]rrcgggx f&ﬁx IX\HE\{% o&)@\g@r u%%l} tﬁﬁ? a fixed
1@:faﬁdm ﬁdic}iml\m ra m@t:qaldb;aedus(ngm@asylmnteitmn cmgaqﬁiot i thd Granger disclosed

ont I

B b Rk AR 5 O R SR g s
fised fbﬂrﬁ@u&e&f @r @rucey @sindoyion i aogidiieny dirgntion i adledlocity relative to
t her et hr oug é)r exanBI e, thde §urface area
asymmetric capacitor and any structlre coupled to the capacitor.

Performance prediction, optimization and tuning can be accomplished empirically.

Another approach is to use a plasma simulation. Issues related to analysis of this system are
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on an el ectrode can be increased by providi ng openi ngs

t hrough the el ectrode. Advantageously, the openings
wa@as7g79Bocated in the el ectrode to assist in pPET/ES20061035542

the flow of particles into2and out of the field

between the el ectrodes. Further, an oxide or other

mat eri can pe used to coat. th ect.r o .

hr&%yr@g@%eaf arti aaeﬁassl}bﬂwgaeta%%%aﬁ%’é%? &gﬁﬁ" P Erpamegt of plasma is

ap@bhiliatd, Aecauld e QAL | NBIUEAN 0P PlabiparBRuEES dhelbledirodne E@ﬁ;ﬁlicﬁtes the
ions and neutr al particl es and %oatlng partlcle

styectiya @b thetedscir We'mémaépetﬁaﬁeiq BlagelleAnsist BRks AR %ﬁ@lasma in this

sOTIATEL \K/éﬂ‘f(lﬁ%%&i thr"tlaﬂ%bnfauﬁ‘ﬁi"d Diid BB tHRAEL- ﬂLﬁH‘@l}'ﬂ? treitﬁl%ntﬂnay be
structure coup to the capacitor or to direct energ

ueafelrtaptngt Wrﬁmnﬁm@ Jap Aipietiotreatneiis ob plgsis pappably ne%'éf&essary for
thi¥ebifel b a&s\-’: RVeldd t? lgekeridufl squheﬁgtrchtaH@ Wns hieelideli ®behave as a
ar. T an space anced by injecting particles into
Mieveliagidistribsiien. e‘ﬁtywwd thieuealipeiit e3ndlee uspivi ﬁl depigniaga aypee practical
d%@éaﬂncgl%s %é{ nrc&Ung {;a)fe a0y c&ﬁ%l Gt Eh ?%srs&aaue to radiation,
Reeds & Mo move or 'a vol unme ener
11tcﬂmhngclaankbed>e |ﬁma$s&aﬂllamgd aold freptried radiagion,t 4nd thqapmq)-nr@t‘ablhtles in

Furt h I
O AR o PG R sat QYT LRk, ST

Hxam@pk i t ens. Anot her use for the invention | s to

generate a fl ow .ener or_plasna,.direct oyt d. .
Pron faedipgar ApheciR Sk ingdd TRdidrt Sl Rt fl tinctuaing
LAS Y&t IIRI) and RPagietedrcahds dbwred iitoanyolum® vt g gepninstriavdpacitor
the e ﬁ R be turne% ?ff and on atlmﬁll W t h h ducti
Sy§t§op-| eS¢ ¢ l?edlatl 65 é)gl’t]laﬂ)b SaPRek ?%f“&g‘r or other conductive
niz@dral.i ORebr gloed ﬁkﬁﬁu@élét&ﬂmdéshl’@n I tussetopiawedise @t rsadeatand the
I nvention using the atnospheric air di scr

Bl Gresy (Ane lﬁwr(élgf S A PR By oF ST “ismyeff Saation
sbily @es&lr@é“t%cﬂgd t@tldEﬁﬁ@ﬁ%bb\ﬁé tBé Ainodastvidae tlfefhiﬁb@é)zirﬁlrdaﬁ\bdé; Sinder the
of a "digital"” thrust s¥sten1|n that it can be so

cgﬂladeeorvwwombtrtaﬂ@i thereqbtoapsredts RABifbsishYESn thy Elﬁ“éoé‘es (that is at

l&%e&h@ﬁ" il @B sﬁM&hﬁH& fidlb b lh@écttﬁ@é%? r A further electromagnetlc
ressors, turbines and nozzle contro

. El ect
bR T PN RN L
ﬁ%ﬁﬁ’%@y Ws&ﬂgéﬁf)odlﬁeﬁgl l(ﬂkWt ]ﬁﬁs%d |ph @R tr BTl Vi9iablle GRQGency are

asers, solid state emtters. Thrust can be

pesservadol Ae@nfm@ ﬁlrala@ff»ﬂwaﬂhalé lfss@ra@lt LR arayz@1doRF glewigg imaynfe used.
O
4o SIS By QU bl e o
alslymmarls uspemtcpre@llog\tsath(: |smgc®ytg|t@at thacblasp Wiikenkyayvé gpmmercially
agriug h{niasg ﬁ%le? thef)ﬂl%l ntnll Pa?%rgﬁlg g@'@r it &le%h@sysﬁr‘ghk&eﬁo ionize air
pc&qblyrc&nrthmbﬂiermfg ‘#roadm arrdaalsomm lonper veesy tangthr lager (such as a 750
rovenen r

{1) g reé :):adf:r\# 0 g%lbﬁng tile?ElF\srir%a 4 a?, ﬁ%iﬂl}l%t tgxllc rtbngxﬁ% Iﬂ\ﬁégﬁéd tH%nean that this

rHuﬂi\tel‘yerongdr h&v@ﬂ&t@ﬂiasarredmd; odprepaitst thbIpdaspeviemm higrratitieg itself

t rBﬁtrr{@E% 1%11 %&f Jdtgg(gngﬁ ng\/(eor rtlyg Eeqpu%n%éeﬁ%@@ %g{n]'qtgla d8¥ice needs

9§ bOV4ridt Mgorder to heat the surrounding plasma uniformly, because the electron cyclotron

frequency and ion cyclotron frequency depend on the magnetic field intensity and it is
expected that this intensity varies in the system. Waveform modulation of the DC current

enhances ionization. Performance tuning is enhanced by variable output current voltage.
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portability is to use chem cal -to-electrical power
conversion. Such techni ques include, anong others:

wo a@/08™B80 s power ed by hydrogen, paraffin, petPOl/@81006/035542
and ot her fuels; photon capBure or sol ar panels;
artificially enhanced photosynthesis; and genetically
nodi fi ed organi sns.. Ot her techni ques include sol ar
poweFiguist bica sehraraly diagan 45 o cBpdiBERTeQl a1k amRttiie gapacitor

exflg»lﬁ»é 90, Ohd | b&ﬁb&ﬂ@m aRdd A BlerehP bcafpary Bl vﬁtﬂﬁutﬂhﬁ’ft’d‘ci@ﬁ Other
a power su froma fixed |ocation attached to a

compTieBts Gh) g@: subgdtured. added,z08pbteacted éheé%ff?atu {rpgeneigl,thgaengine 100
umgéa an ddsglﬁln%ﬁ O 53'11% 10 Th‘l@luﬁfﬁé M {u{oli@q 1bogat i Qhthods 114, as
used broa and 1 ncludes for exanple the ground, a
déscriball aove c@m@r mee seursesral @tegﬁr@nagneﬁmtﬂdlétr*m 1205122 can be used to
dj ty [ S
ppov c{e ? Qt‘ion éfzf)%% %}%rc? uRNétyﬁlrn g oté F;J{aﬁ%fég cl)ﬁl tgﬁgﬁlg%plggﬂm&ﬁﬂ} to the
el@eurcﬁdas mmo(ae d@celahdcaﬂaom Fop pxanmile aitdi withoginlimitatiensige elaetrdmengnetic

%Caglgﬂgo‘g%ﬁ?%f?‘ wclu elgtoﬁig b hrgé fo an:l%hhé pt(g(?r ('tﬂ%ibeone or

NRYES 1agd1s. aSmhlagh lagd mxhbutrimaratmn dha <t1ecmpp1@g1resc rdxbdtioa source 122 can

nggglp&aﬁﬁ_\‘h%g ICey nég]%‘ga“&}?epfﬁ‘ﬁ% at cgnﬁnc{r Ing({r]e gxf@?el né SThe frequency

cedepidifibhehie H@ﬁder ades valsphiotdt ﬁshd‘ahme smlrmﬂlmlg@lasfnatdnﬁ“ot mly,
electrlc and Wgetlcf ield in a self-consistent

bt ten EopToRS AN ROy P s Y GO TR gehd on the

nRghdtic el PinB9 8B and thid@tédsiy Slardds id hfe%@stélh UiAdpdvid supply 118 can be
treatnment may be useful to pr edl ct gerf or mance.

cyniisk to dhe ﬁseyglg% Kt caaqlclfﬁr égﬂrﬁg Hrgw |t«§/ athlszfst QB 8@@8 febectrodes
Tfl@ bowdl Sipp15 3 U@canhﬁ%y%ﬁlta{b'l@pdb@k aiplyycal ﬁalﬂé bf dsklveripSth@ Energy to

el ectrons and ions are believed to behave as a
thoeseais andathades t FieparPORPPIMILE G& 21sa 1iPYde fiesgyife ape piore of the

eREr dﬁfgfné’tlic ﬂaﬂ‘iaﬁj&lséogﬁb{‘ 202 1 DD RIBRAR LIy CRE pSRM Bfplly Qan be multiple
terms efficiency, upscale and control, since th

uelrfﬁecragybw o dadiyeringethe goverdipdhy Biviquakgleniy fﬁlsak'}%é%fyof particles
ohil RER Ffea% B9synhdil E%Hﬁfo} Yo ﬁl@@iki@{aér%les 1§%@d1§13§ to particles in the

m cr o- I nst I|It | es | asma
ntediadt mduivh thaengite qppl@tﬂs ot mclm dhsuchaasickter E@lr eml@pﬂ@ squrce can

bé gcﬁlﬁgeggﬁg%s%gﬁncﬁm ge%\ﬁ fg e P% gaxﬁ@l‘éé ation,

ener Biguean ibe sdwiatie ﬂeldraltmoﬁ)a arosscﬂegwabvleww one embodiment of a
s¥s% m@%%'}lfe R l‘ﬁl%g fcocﬁ}é%ytglt e di ﬁle o%cihélﬁ&éﬁn @ﬁgmggtn@tcapamtor

copper, alumn or ot her “con
lmmasrm@hn afdde lcbz andp eathodeoLilgh. eﬂnemt: reotledimentn thyeangdeehnt ke made

ﬂlgppc hxge? 51? tng)rdaihltglgg polr]ouggrf Fl\(/eelf?l gﬂ? gihs?(sdﬁﬁftjc@bsé{r &IS‘QSI, coQﬁgred to the
cgthed| nalvhgeedrally Haadlla'gemrfawmeaeswahm dintitatdre dhet @thode 114 can

| oc hove the a t he no e
bg a{’i“%ﬁcfgom Anyehly PREPUS gaﬁtbv&gf g\’ctk\/\ﬁymg‘&%%ﬁh £ onqef‘\ﬁ:é rc:té g%nosrty is
deern@ng BisgEop e tlintit eSstivetuvie aﬂegrhﬁoﬂhe szst@ﬁi GEIL(diﬂgadlecnsdes and

T W ORI R T -

sSEMLHS GRIdE &lin BEotAdt cBitingd fulreer id@vise erfidimageepul sed

magnetrons wth varjable
J An electromagnetic radlatlon source 120, such as a laser or LED device can be any

suitable laser or other device delivering the required wavelength to the particles that are to be

ionized. For such particles, exemplary wavelengths could be without limitation in the UV
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frequency. In sonme enbodi nents, 10 kW pul sed

magnetrons with variable frequency are preferred. A
wa@oonTes™B@l - of f -t he-shel f | aser or LED array apdr/B52006/035542

devi ce may be used. Advant ageously, the nethod of

attachment of the el ectronagnetic radiation sources to

the asymetric capacitor_ allows the sources to

anchiR pange prgh wAileso N g coNatignited Bmalpr Q2 anbiepsipine ] 15388 to 798 im
SI%S Alh@legtﬁf%démtlc%cﬁ&loln'sG@lcc‘Nlii"' sINHOR 28 1PaT B¥Mting device, can also be
entosecon ulses to ionize air (possibly on the

umdd@rde@ﬁrlbm@ﬁbqwcnﬁ) and al so uses a longer wave |ength

l as eﬁ 1(11%5" CJheao? 1901@59?6@9% Tﬁ4r @éfnet% bABhd PorS4rBkHd thé Qrea to be

By stabilize termis intended to nean
ldnlmﬂ tThesreﬂedﬂaTS |cmehr3¢re|amwt§e refﬁvaﬁméy Io& thpt lasar glowice prRrcBE heating
by V& ! et pl d b
d%\ﬂc 5hmr%¥eec (l)lnj[i:(ﬁn %%Ht% %l{l E%rlﬁ%ﬁ%(gsﬁés ﬂﬁ;ggirtﬁlﬁ plasma and by
rédﬁxequgr’tbe;/engxagyeatbdmde ﬂtsmpattmat\wycfeam the fielle @ thecyamp@ltor Generally,

ogﬁ,] {)rr %SW‘I {u}p&ggﬁx u d F%ﬂﬁet rﬁ r onl[ %&g% prgon gakdoede, reflectors, or
a@n Ebnhatioy Cheddof, (Hﬁhérrc’emctmyndjmpmnﬂhrqmlgh bther mg(n'@themg coupled to

o BT R B ORRCLGEhhind PR e v

c6ipiddenta lﬁ’géﬁﬂﬁﬁﬁxel dRtriat below. %ﬁ‘i@mtmlﬂmouplmgn«gw g more engine
enhanced vari abl e output current voltage. Figure 4
SPRPOYs éQ:Gn‘é‘l"ri’F U8eddi agr am of one embodi ment of an

aSynK%Weﬁsu%ﬁ@ﬂQBEQf suppIgipb@erktOthe ahbde mn@ﬁmém B, blesitahgnetic
are nerely exenp and without limtati

E@éﬁﬁ% SRHES I@a@uc@eas @d%{ Pl Itﬁ]%)d el eane’c@ga@Wrsgld@% &22 (such as

ah RETBIOMor 4d) BRIVEIaAN thERSY. %?éuﬂ@le 10Qcd el dad®s c@lpled duectly or
asymetric capacitor 110, inc udlng n anode 112 and

il el MES TSI il ADBPELe e N AP BEeles (such
aQ fn S%Ll%§ td @ERGREHdC d’n@@“ ﬁEieQE}je@t%g,noﬂﬁé)s 128A aR@otBXW da@ direct the

rovide radi ation of one or nore wavel engths to
pp@lples loms particle squsteutad tPreitherole itaky qr(yo{qq@ hefeep rt]a,edg]gctmdes to

de?cf% L%’&OI%M o“ﬁ&ﬁ e%?)gl‘ﬁ%}e ifi0&t R X AMRn@r Sheuiti 6N QU be Erowded from

mtati on, tFOI’TH netic radi ati on source
adixad qu@tliqmdléMa Aﬂihmamiye th@@gweresueply U\8 ean beR oyt power supply that

58}1 gcﬂf(‘gn&ly 1&%%?&:118{ nt TR £ xEP %c%tlonslf(m Liafehy BRAE thhd ?%g&d before

ect romagneti c radi ation source
1dalrlms|hmgland®hagmgléalsbnmcferm®uch as can be provided by

? Ele s {%gre o £?1an nti\;» %Eir%magb &f hE & b'c?d"rﬁé(ntgﬁ'&ﬁ{ iﬂtffr’glré E QM at least

vice ca e var I'n or er to heat
oselembartisiemgthp hasied 12 and/orthd gathdde d 41 skthe h@l@d wtqam gclude one or

TS pRuT R e SRR Xy fPftallle B SR Rl AP B RS0 or
eWatrod®s hhving the o@mﬁﬁ@mThAopml\i@s c&ubqa:irgangaﬁn@emtt@‘e to create a vortex

rﬁg\l;lgg lro%?etgtpgftérpg%?%ﬁcg tg‘% %{ff? aCI 8 res%l 1n %c%;}ég 5@%' %gpacitor The
o%élﬁﬁ)ésw 31Gn Caﬂﬁwbx@r @othes madmhenmmm csuhpqtd gr amﬂﬂablbeeatm‘ to pass
delivering the ene&h% to.the a ode

thyguly the gfgirgdes 1afo dhmregion heisyegh i }?ea“S °§S?7 X %E%th 2 ¥ increased
sHPAR affa chil BroRlde @iea@n&g&eﬁdyao [h&dzhgﬁw 000. sour ces 120

122. Alternatively e n be nul
oot Eieskh By scb e g it Ao SET 1 opR grempiar efibodiment
ThR PoWe ddiplye | BITREE@nced aB6k; ¢n B2 0sedfto Baply pbes to the asymmetric

capacitor through a first power supply portion 130, specifically to the anode and cathode,



10

15

20

25

30

can be coupled to the asymetric capacitor to provide
particles in addition to particles in the nedia in
wobeocl3toke engi ne operates or in |lieu of such PCT/US2006/035542
particles. For exanple, thessource can be a conpressed
gas cylinder or other storage device for a supply of
particles. Figure 5a is a schenptic di agram.of a 0SS
refergnded shevey | Wikhat lisriatiaBRs T RIRE O 2HAEE Ja s i %@iuh%dq iagts (W)
oﬁ?}’éﬁ]@?%{ Sudh@RAgdst Qh- beTQ:%leﬁ NGpopriskdY tb rlﬁ)‘tlHﬁlz%Sp@ﬂ)rmance for the
nmetric capacitor 110 aV|n? an anode 112 and
smmwaahc@mm seaoné et saprkeprrtion hi2 cah 88 ESe 4 Piowidfrerer o the
IEL 0%\,1%1 Br BED'I\P[JAg ek a‘BEN;eO LS%nfl@AyaEhiéle}ﬁptaW ﬁbv(jér $4t%e is about
or Wire conpar ed he "cat
3@@ h\émagl‘egtelha% third] porvge sumlyrﬁoatw It ean bwqeﬁdmupply power to the RF
t ; d of ght3o0 w
il B e e e BRE ork e B B B Yinger A2 ol 1300 W or
gpaafeoﬁm ttlyis |embddatrentm Teddvas e@plyrpou iamns|camrbe famed as a umtary power
ST o B S9L Blis "RRARh O s cn hove aifrn
pSWahhMg&ymuﬂh@eﬁb@ﬁﬂmﬂﬁemﬂwﬂh&aﬂsecan be coated with a

f urt {QE lﬁﬁ‘ﬁgnggeagléVla %Blaﬁg“c \ére o t (feué&et%qatchena%gw%emc capacitor so

o e indtilv © For SO f#616 hel ROmnBittvapsiter daapedsvidera ﬂhE@t meme geicture. The
can be any suitaple | aser or other device. del P%
sp1s, or other

SHHEE SRy |SV%IWQWHQ A £bMOFFePHERS {OF (ogET t‘lﬁ‘él(g °é$aé“

iffs bORicERE helbRIbréddgheR@dt p&lI@E.” exenpl ary wavel engt hs
coul d be wi t hout [imtatiqgn i.n b?e U¥%ﬁ% IR rgn ge su d [
as | Bigaretidaly aoﬁCheé%ﬂﬁlﬁPeltSBecﬂbﬁzﬂe‘ﬁ PR € iment p fg’suwgﬁe aeria

vekiclBauakn t Plgﬁx%&B"mafs@ﬁenN@ic tdy Vi@l 6£the Qﬂ%g&lﬁkhﬁof Figure 7A. Figure
radi ation source 122, such as an RF heatin evi ¢

Tedn a srhsmaie side xigy fdhereabadimratiobiigwe,’Ar u?"tﬂ%é‘%“fes dﬂ@ bg described
ng?%l ntcg&L@ﬁﬁ Qhch obieet. ?HQUQQ/ mhélhd%@ @vanft BL BhRE dnB&r more

_ Ionized. The reflectors can increase the
agffingiie panpcitdr enpiaes a&erE@b@nﬁée eadreoln thefonmati agngine described

ﬁ(?%' with a{?lyaﬁg@er CathElel Hd n¥ op}ﬂgnte‘%lécﬁ&hgglﬁgc PRl86M R e 0N as one

eatn l"'asma” and by redirecting the energy
oo tnives vxhczten dnng@r detieas (swehyasflasery) pfeheatiag deviess arpfeme combination

tl‘i ?%)?C 'T&% ([)}dA @fuh & val0fs é?éctrgl'ﬁgsel ﬁ%‘a R&l{lé ﬁ)r 1i6a ot dEAV. In

support the ano
at Ehitent embodimentapywacat |bn auppdmd tohfiae ébéfV t@pugheaf power conduit 102,

e Pupl A ERbloke BT AUAROLDAY oS UPRALES 1081 BE oher fived

er surrou d|n ures, “suc
lenagom e04 aﬁewb%emﬁddaneﬂg |t1naepcm® suaply flL§ térebe p@vmigdj phdee UAV

t t bel
1{5%1& c@ﬁp‘??&gﬁﬁm{)ﬁglug S sr%erésg:?g ?ﬁg tosaﬁch):ngmtoI qi%ﬁgéc aél%%!o?nagnetlc
auseﬁaaﬁugeg&muﬁaup@wndmspMﬁn supply SOMfr to the anodg
112 t hode ma a I ation
( suc ﬁ%g@t%eiﬁg}}’e} ﬁAEJC Eﬁ(? %rrq puts ‘1518 @ﬁ Shgines, gﬁ?g‘%ﬁ% m%x% or less

iMéCRan b2 lee(dS Utk tiase afgifek asBuingedvidiag phnyr cootndd] suab hopitch, roll,
ereof @?L g&te source 126 can be coupled directly
‘ﬁﬁpﬁﬁﬂﬁﬂ%Wt & he asynmetric capacitor 110 to

provigie aﬂUﬁﬁég%”@F‘ﬂl@' UAV fidi eméyitdad bowered bystlelengine 100 is the
relatively low acoustic, electromagnetic, and/or radar cross-section signature. This feature
can be particularly useful for certain vehicles and craft.

Naturally, other embodiments could include manned aerial or ground hover vehicles,
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as in space) to the capacitor. One or nore injection

nozzl es 126A and/or 126B can direct the particles from
w@aooriogioeo source 126 to either the intake or vBCTIB2006/035542

bet ween the el ectrodes to psovi de uni form and

controlled particle injection. A power condui t 102 can

be providedfromafixedIoca_tioni% Alte |ve¥
apchgigshiehicles s Ml 23 8 hest QT plderd tepis op &2 ‘“;%Wé ST in the air,

% hasﬁaades T%@ fes P b AltR8 GrdaRRE 8 REINESN tnoile forde sySteim] g&faaﬁall@ Bsed for
or " at t sonme tinme period before refurbishln

Prcwh@ﬂgﬂ’i@ igeentipe carerlsoeenste Filgyral eogisy or alasyp dpedsg outward
f b bk BarBAnd béh Bliuce total
ﬁ%ﬁm?%d% gat@n‘é{iag&n@ n'{{tbgﬁ{]éﬁg Qgen%ggl\é?% and/ iggr &% hencat hodl:eCe o
caL 4f ofndréhép lemlgdlnga%mmtmmnd meinteancg §eStvr nore openi ngs
136 1N, QLAdehnd 16()%{16@1"{135% teré%lﬁ%]glg o%ﬁgxﬁ @ﬁa@a@&%ﬁc@&e t,Bable and
particular e et & Gr el ectr avi ng
egipasivengsge; Tirablopperidagd highpisd carabiitiy dawv awustwpdwtm-ma&r@tlc and
ate a vor t X r. pat
SR AP o SR BROARETY bt soagoes e viac
1@pe6H ng 82-& B:W aad lad hxawtemlanceoiuem Feav if mayd @ ving patts mhtsh@e hght
cat hode or, an erat.es to pass through the

mAITRPefR dhe! B%S d(“ﬁg ° 78YPBn bet ween the anode, cat hode,
or beighre Jhés 4 Belica@EE @lenspbrcfma:ae‘a rafane ambpdlmﬁmdd a manned aerial

vgléglgklg{ﬁ 1&:0;'5%21%/%# i§ 4 éc%&glg\‘%zr {r]?eﬂﬁ (]ygegvt othhcq glégocﬁ mieﬁc’[ & F igure 8A.
TRY R wII maﬂibe@mconmhammwmreasmamry T.IhéLMAV eérmlmizeaﬁed asa

above, can be used t pp ower .to
cEmpHEPYG Ol R0 Tgh AT P e NGy s, F20R Sy 174, and
Oﬁp%glrflélg asln%Mest P00 B&upRACEreRN Gith ppRPLate Qf)ﬂ[’(ﬂi]came frame 172 is
bove. out limtation, one exegg%rg%%)wattae ra

gpgerajb/(ﬁhgpeg@gd Giggd for PRgy OI‘d]ilOI’@ parsgnsy T EHOS AP YAY ablg%l at least

olﬂﬁ eﬁfb@hﬁﬂ:nﬁpﬁr Fb@&hlﬂE & YaifcPafo mg'hfnsga@ PEfef ﬁfbﬂﬁﬁh@ el 7#0is formed of

e I C ap i cation. A second_ power
s@wﬁumgﬂem@ms wdris pevplpsetdl theoftpnolizd eTlﬁéMFanteoPﬁrfén IPEfe support

FSEN%E %ﬁarl mbllE::Qn?lﬁésayOO doghed %D%CM&VQ\?@ TH %élﬁ’és'dn b®Rdunted at

exe range i s about 0 Wor greater.
Vtamlrscthyamms, syeipyd byzlqybmt gbeye thg ira@am%@r % e gleyaios dlgfﬁ‘?%?tween In

581%’%]1;&9111%&? oAk dign 48 X gﬁﬁ/lderﬂaﬁ‘& eaGiRE RBRAVRg a@BRer center

ower- range can about 1500 or greater
Oﬁgmvtﬁoﬁthep@dmidnent The power supply portions can be

for nFA thalf'gh@‘%J Qﬁr}lﬁe{ Yof Qf?éﬂﬁcrs caff S/I_Enjgyad%n OHH 'ﬁhﬂh}ﬁe BiEes 100 can

suppli di ments can have
ptlovii deepyositibnad omﬁrol Fiu di@dﬂéVaW@ {hitdeastdne ¢imbrediments thggngines 100 can

txl]tomgcg}e(r:%hi}ﬁ\)/rg (jix%s € é% ges %0 %S uJu?frgl{lé) \[1749 ?oscr 85 a%aﬁ%ﬁ%tﬁu@t vectors

ric capacitor so
having i endonifuele ahd diractibre Sash nifre b ba:audmmg ot mem@hn provi de

qu Ih é‘ﬁ% m)sm%)ﬁlhcogﬁctﬂ%ff g 3 rggr}e aupoma%allgt é}gnua}l}“; Y a%&ggfﬂﬁﬁon thereof.

SONs ofr
T @SB, coffollet EG, sidhens “Pdystiiaht’ earawtqwd&qﬂamancmrobdlhqh as pitch

Z{l}ﬁ rég‘lf gcfnl’laaﬁgA gax%% h%& ca&prcg@efp;&%ﬁ glr%tglbe aF Ghe2d g§; lé gﬁerator ]
feet on the MAV 170. The controllers can include the necessary electronics, cabling, control
wires, and other components, as would be known to those with ordinary skill in the art.
Further, the MAV 170 can include a power controller 180 to control the power to the one or

more engines 100. Further, control of the MAV 170 can be augmented using gyroscopes or
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vehicle (UAV). Figure 7B is a schematic top view of

t he enbodi nent of Figure 7A. Figure 7Cis a schematic
wapae/ogisew of the enbodi nent of Figure 7A. TherPdT/gNI086035542

will be described in conjungtion with each other. The

UAV 150 includes a frane 152 coupled to one or nore

asymmetric capacitor engi nes 100. Each engi ne can be

othar stitelity somiradystamsengi ne descri bed above with an

anOdﬁ} Gt 00Rm @R 1RNGIASF 17PE& aﬁkc?ﬁkfu@@%%’&btvé@ chute 182. The

radi at10n SOUT Ces duch as one oOr Nore photon emtter
ratevérg eluté sanche appli¢cais en sinergaecyHonthe safetd @f thedsrseR O5RFHEoNSs on the
]\@Iggoi nati on thereof. The UAV al so includes various

ctronics 154 suitable for control of the UAV. In at
| easVabs basiodli ﬂmniwntimodmve bean eplainephéreind The vatiaus tpoimiques

LIRS B R0 by GPor I SRR IRLLRRL 69 o

pflj@k@dwdnﬂ@ akddan ui:@éistaﬂdﬂfr&ﬁ%e %ﬁblndgmﬂlﬂs agphwtlpmv\é?etalls for the

118 can _be r i ded the i.t sel f
“HP@'@G%?I%‘?“U theeeof G380 ‘1‘%@ ]gosf: ) gA PR a%km iR ethypé\[t The
a8doRphhiARGpeks tay &Bﬁialdaidaltlﬁﬁhtmtbﬂneﬁmﬁ npt S’{Ieelﬁsaltygdlmmdsed in the

di s Iay Advant age UAV 150 ca
(s g o0 0E Ry Goeaibaaa st apns L Al &% subject
mHREr. tﬂ&cﬁﬁon%ﬂ%‘ VABSusAoiibElatibnd At @¥inditA@nPbtdibdlernantt sralpplications
such as pitc roll, and perhaps yaw,, of tthUAV One ifi
G@id\barﬁl%?é@ aid preeenisay éHocaat‘r?eiiOWet nePtigHe PEEPIRgNGEHE @ specific
L&, 100 is the relatively | ow acoustic,
ectromagnetic, and/or radar cross-section s

Thi s The arair &oupled.bécqunting. ¢ andyliky tergsrage upesy b "8@?11 g‘?‘ﬁ’m and can
1%?1[116%!32%&% %r @ lce f&laste%rmgl, Mmdﬂ% hgdhdRED R ABE t Staétatl, Goining,

manned aerial or ground hover vehi c| es, and
ugsangthrelh; Breing thereanedr therging coppunigtings Pepthsrisggsyyiating, for

}f‘ﬁ fn@clﬁ{ncylﬂﬂ qﬁagrngfcaﬁf Boleficall) @H&ﬁu@ll& ditdct{ or SR@ERtly with

I nvention creates a universal notive force
nﬁm’redmte glements| dng arsimoref mecep o prandiersntogathes andveant fugher include

ngtagr r%)l re%%rﬁ}ngtlo%aﬂq e?ﬁmtﬁg%tgé/r or plasma directed

ara one enbodi nent, the
engl Mae hasous Gtem)ﬂasmg)efj aeted1 @ndecambinediwdth othst siEps eat occur in a

er shi caud n
VEB%ti’é’ s?qﬁle%({%s fnglgsgt quﬁvgm ?.P%glﬁé@) l?llqlte% garf{)gl%(e ng.{'%?go% interlineated
vaeisthg Brael afeps taad ihs tstated sepecandrei splill ietoamultiplx steps | Wigess the context
ran var.i ahle s Qed and, hi cap i "
EBESPE a B5Y I8 RROHEED coa s Lo GRARB bl on Shfrgrsine”
sRUIS 66 updengodSu aply the incltidien asﬁaan mstaﬁe ahmdmlemﬁxﬁ-ol 61©p or group of
VDC or VAC,

e(lﬁ',@nfsd)r]sgw ?rfeqawé,]e%meﬁafz 654 P tliﬁ e[xﬁlugl efnly o&ll'ter &%&nt or step or
ARIPVIRRANRER of Sepste evigsisii@ectd erosion. Figure 8A is
a schematic per spectiv WE ew of .one

mann&yrthesy any | dogEmangs te W ferpngg is W%}?l‘ghesa@nr@ugn ¥or Shis patent as
WENATRE kdebhRPistéd Valf hithff refeRachs fed with thd gpplieat®A. are hereby

incorporated by reference. However, to the extent statements might be considered
inconsistent with the patenting of this invention such statements are expressly not to be
considered as made by the applicant(s).

Also, any directions such as “top,” “bottom,” “left,” “right,” “upward,” “downward,”

and other directions and orientations are described herein for clarity in reference to the



The figures wll be described in conjunction with each
ot her. The MAV can al so be used as a ground hover
wo etni7oB®so The MAV 170 general |y includes a fra,reT/UZ006/635542
subfranme 174, and one or noBe engi nes 100 coupl ed
thereto with appropriate controls. The frame 172 is
general |y shaped and sized for qne or nore persons )
fighess andyerrondtcie bealimifiag pf Hiscro3! 4evieceistysisReOlemis o the Agvice or
s?s%h]g.r ”?ﬁeed&j%c? Py sl GhPhd ustd in@HumBAIT-dirkEtRons MRS drRABtidnE4
s formed of structural elenments and is coupled to the
frame 172. The subfrane 174 can provi de support for
the one or nore engines 100 coupled to the MAV 170.
The engi nes can be nounted at various el evations, such
as bel ow or above the franme 172 or at an el evation
t herebetween. I n sonme enbodi nents, a higher elevation
may provide greater stability by having a | ower center
of gravity of the payl oad. Al though the nunber of
engi nes can vary, advantageously multiple engines 100
can provide positional control for the MAV 170. In at
| east one enbodi nent, the engines 100 can tilt in one
or nore axes relative to the subframe 174 to create a
variety of thrust vectors having a magnitude and
direction. Such tilt can be automatic or manual. The
positional control can be done autonatically,
manual |y, or a comnbination thereof. For exanple, a
controller 176, such as a "joystick," can provide
pl anar control, such as pitch and roll control. A
controller 178 can provide yaw control and be actuated
by an operator's feet on the MAV 170. The controllers
can include the necessary el ectronics, cabling,
control wires, and other conponents, as woul d be known
to those with ordinary skill in the art. Further, the
MAV 170 can include a power controller 180 to control
the power to the one or nore engi nes 100. Further,
control of the MAV 170 can be augnented using
gyroscopes orother stability control systens. In sone
enbodi nents, the MAV 170 can al so include a recovery
chute 182. The recovery chute can be applied in an
energency for the safety of the person or persons on
the MAV. Various basics of the invention have been
expl ai ned herein. The various techni ques and devices
di scl osed represent a portion of that which those
skilled in the art of plasma physics would readily
understand fromthe teachings of this application.
Details for the inplenmentation thereof can be added by
those with ordinary skill in the art. The acconpanyi ng
figures nmay contain additional informtion not
specifically discussed in the text and such
informati on may be described in a |later application
wi t hout addi ng new subj ect



matter. Additionally, various conbinations and

permutations of all elenents or applications can be
waee@ansmsand presented. Al can be done to optP@i/E82006/035542

performance in a specific application. The term

"coupled,” "coupling," and |i ke terns are used broadly

herein and can include any nethod or device for

REEERENGESDi ndi ng, bondi ng, fastening, attaching

lJ OI NisRGasto) KRB 'Iﬂgh Hﬂl%g@ : “Ezfte)c ’OE e PReA N BIEAR B bwn Eﬁ”ect or Simple

rein, conmuni or ” ot Wi se assocl at1 ng,
exanﬁﬁ&umﬁé&maht6&hh¥m2nagnet|caIIy electrlcally

ZC hemS?e%l l\)yﬂllag'll ]§ eﬂect)’ol netzc ?%éfuﬁ‘?og?l iz n%%tnlt'k Wﬂztde,{ g}é nﬁag’grdue

can Umntefsﬁy, EmngylmmvemlbegalaISIeptemberm Z‘Qj)OOne functi onal
Ter o o g BRE Bt Rt iR s ap Ph BT AARE Kl Ary
a vaRmﬁhthhhsamqelqgaanQES@ODthermﬁse specifically
I| m r st.eps. ¢can nterl ineated

45t ot Bander Romasfl B ER dut B ah R RS b Ay

nultR@kgmﬁqggﬁmgghkﬁﬁﬁuxmg context requires otherw se,

the ‘word "conprjse” v 0 uch a se

Sor " SHRHVEL Dol e M%‘@Wa’ﬁ ARG, ﬁfﬂﬁlﬁr»%@h “Fela

i ncl paisan Lﬂfnr@ﬁnehﬁ@%}]&bﬂz &Ifﬂid@Qs.s@}n@?‘eljﬁlv%ltﬁéﬁﬂlcﬁfgan, AIAA
group of elenents or steps or equival ents thereof, and

not plegsres, (e dA9bf any ot her el ement or step or

ar oupafing @%@i@t)@ MElcieedr mﬁy,‘%ﬁd ﬁqh'ét Vlﬁiv@ﬁ‘ t/l%yﬁz’%@ﬁ z@@lf Ca_pacztor s for
Further any OCUWentS to reference

Ehe. dppiisicnt Slsnn Reratch Conpri SOV S e ka0 G133 ), Thtiute for

ref exgRGRR Reseb@dokpamygosl st of references filed with
the application are hereby incorporated by reference.

However, to the extent statenents m ght be consi dered
i nconsi stent with the patenting of this invention such
statenments are expressly not to be considered as nade
by the applicant(s). Also, any directions such as
“top," "bottom™" "left,' "right," "upward,"
“downward,"” and other directions and orientations are
descri bed herein for clarity in reference to
thefigures and are not to be Iimting of the actua
devi ce or systemor use of the device or system The
device or system may be used in a nunber of directions
and orientations. REFERENCES 1. Szi el asko, Klaus, High
Vol tage "Lifter" Experinment: Biefeld-Brown Effect or

Si npl e Physics?, Genefo, April 2002. 2. Stein, WIIiam
B., Electrokinetic Propul sion: The lonic W ndArgunent,
Purdue University, Energy Conversion Lab, Septenber 5,
2000. 3. Bahder, Thomas B. and Bazi, Chris, Force on
an Asymmetric Capacitor, Arny Research Laboratory,

Sept enber 27, 2002.
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4. Bahder, Thomas B. and Bazi, Chris, Force on an
Asymetric Capacitor, Arny Research Laboratory, Mrch

waoed33®s80 Bi | en, Sven, G, Donpbnkos, WNathew T.PCHEUS2006/035542

Gllinore, Alec D., The FaseFi el d Plasnma Environnment
of a Holl ow Cat hode Assenbly, University of M chigan,
Al AA Conference, June 1999. 6. Canning, Francis X ,
SeAIMST | Cory, and Wnet, Edwin, Asynmetrica

Capacd t@fheh 6f ov3reRH Qd%’chgg@ ﬂﬂltﬁﬁ)’%@ﬁﬁ%lﬁbe&%ﬂﬁ&ﬁa @bmprising;
NASA ( NASA/ CR- 2004- 213312), “Institute for Scientific

Resear ch, afR}iaPelketr O%Qd%ﬂetMlMﬁm th-coftaiiBd PRHcIS in a gaseous media;
overconi ng space charge |limtations for gaseous nedia,
%@npr|5|ng a. applying electronagnetlc radi ation to

cont ai ned partlcles in aseous nedi a; and b.
appl ¥ ng apphangan Pie%tapalfﬁe 1@ thecanipined qnartisios avithout discharging the

dREddarfiag bWafclﬂ%ujt'he Qleéﬁfaﬁrfgs'lcpﬁhvﬁxﬁea }ﬁél?e? Eﬁa‘cﬁ alardd l%i@atg}{ capacity
arcin the electrical fiel avi ng er sp
C@ﬁ@ﬁ@g te prreleeitiad dicldeapativd tp th@apm“acrlgsdwﬁl@uhg e@leétwmﬁtgzﬂanc radiation
%Fﬁédqowahﬁ%st o the particles w thout the

0

ectr gnetic radiation applied to the particles. 2.
sThe I e |
2l cctronnanat of Pl & yAREhChpRRRDINE PlhddiRanctic radiaion to the
Hagighas lmllmatlp@ha pértiothef tb@mnmnmé@a@lahm cles. 3. The
met hod of claim 2, wherein applying the
3el ectlhonnaghed o€ cladii At whereinoapphengp dhet fledteosnagnatigt kadiation to the

t 4. The nmethod of claim

p‘élhﬁfé;f%te'ﬁ ?Emﬁ&’{ﬁ il {b‘ﬁ%r[ég qt}ea

onpri sing st Izing the plasma with a
4 onget, R LBOE iR el HRIR 2 5@thiah R&Ra Fith 5 1
wavel eEWEﬁ used t% create tﬁaﬁﬁﬁaséggls éQﬁ:E th d,o? onger
veavalength elevmen@nﬁlcarptbatgantgantdwaveleegih uenddo pusete the plasma-
radiation to the particles increases a particle
Sdensilhg mehoda ofjiclaén kowharein @pbdn“@sﬁm dedrogpgnagic radiation to the

paltitt snl?ctréagﬁ Qﬂ%c@@genn@ fo?qeglwﬁt\%l meap ?Asﬂh @1&%}&% &' SlBination

appl ctro netit ra

t@vpﬂylng ul travi ol et radlatlon |nfrared radlatlon, or

a combination thereof. 7. The nethod of cl aim 6,

owher dhe ngtsidydfngaimhb elicewn applaigadhd eleetendiaghétigrradiation comprises

?@gﬁgegﬁ%w?& PAaYddg ihfed ﬁﬂﬁﬁéﬂ Q' %mﬁlﬁa‘?%}{ ﬁgi:eioﬁs t hat

e par |cles on em ssion

7met h?ge %{etlﬁldaéfrglaq G e élﬁ] 3@15%?%11%%&%1%&%&& n%ﬂvrja? Ln%n comprises

radi ation, the |n or a c6
appiping dtie r@dJm]m ad ésqtapgbgﬁhattgorems thetpapslea by pbmtoratmxsnomt

one Or nore
8. The method of claim 6, wherein applying the ultraVIOIet radiation, the infrared

radiation, or a combination thereof comprises applying each type of radiation at one or more

wavelengths.
9. The method of claim 1, further comprising supplying particles to the contained media.

10.  The method of claim 9, further comprising supplementing atmospheric particles with

selected supplemental gaseous particles.

11.  The method of claim 1, further comprising pulsing the electromagnetic radiation to

the particles.
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wavel engths. 9. The nmethod of claim1, further
conprising supplying particles to the contai ned nedi a.

wa00070kmsoret hod of claim9, further conpri si ngPCT/US2006/035542

suppl enenti ng at nospheric particles with sel ected
suppl ement al gaseous particles. 11. The nethod of

claim1, further conprising pulsing the
184 ecif%rméwétqf claindl, Htheh CQBPTISHIE Faiiching thes elegtrompgetic radiation

fﬁa;ﬁm%%f Qe %4 A HR-date HAUKIHSH of6QERY | S NG switching the
el ectromagneti c radiation froman off-state to an

19N- StRd ?né?lﬁ)‘ak of Q1A Rf furtﬁéraéﬁnprikﬁlig Q—Jé?glﬂﬁé rlf’?éj n%fdlac hi2iddy than
1, further conprising energizin he nmedia at |ess
atnipgphegicnpysshier «'iitcst@de@smnémalﬂs 3y pepaidingc sipglemenial pafeles to the
RuRvi di ng suppl emental particles to the media. 14. The

met hod of claim1, further conprising a contained

di

[I-nss dzﬁms@\gtrhgg G{dﬁgmﬁg f?‘é‘lhé‘ glla’xﬁ}gr;slﬂfgﬁi gon;c/a\g@g ﬁééﬁe]a d&u?@m&de@ ‘B{yq liquid
ne8ia, Whereinshchlomhicoif delivaiedtd the gprdaingrrin apmoyuszome

el ectromagnetic radiation conprises applying the ,

1padi &hd owthatl of daimquerhsyein perlying tiezelectiomagpriietrpdiptioy gpynprises
@ﬂ%g theSHiARh AR fbbiondy BUILAR RS Rpg RS %gp;a S SRRGEN,

rmtations gaseous rrsitng. a. a

1gont {Q' gﬁgn %%v@rc&%g&%?a%g Uﬁar%éqfrﬁlltefﬁogs?’for %c,e@lﬂ medlar comprising:

elec netic ra I on source a

elec%ronqg&ﬁah ]%gbﬁk ggmh &ﬁ% contalned nedla C

an e ectrlca frce apted to apply an
el ecyrical, &d.gh qina%{%tlé Hﬁlaﬁ {R}R8eds y?ﬁpt'oﬁ 1 BRcttbmaRnetic radiation
controller coup to at ast th ecPronagnetlc
tq thelcentdingd meslice or the electrical field source. 17.
The system of claim 16, further conprising
suppty coupilestriqebfiel sowenedapietl & appiyan é’leﬁél?'% d%idotoéhe contained
I%hée qdround location. 18. The system of claim 16,

urther conprising a portable power supply coupled to
b he gont raOLwonélns’&lpﬁea 46 i 1éa£t e eaeéﬁ&ngbrneﬁm thali@6RIb@Be or the

he system of alm 16, further conprising a

ebantﬂékéhﬁu@piy coupl ed to the contained nedia to
supp particles to the nmedia. 20. The system of claim
116, Eﬁlﬁeweﬁem afirdain| 16c furibereggmetisiag pagver suoply seupledto the controller
SO 452 BxRNRLAR 1634 o7 directed toward the

cont ai ned
18.  The system of claim 16, further comprising a portable power supply coupled to the

controller independent of a fixed ground location.

19.  The system of claim 16, further comprising a particle supply coupled to the contained

media to supply particles to the media.

20.  The system of claim 16, wherein the electromagnetic radiation source comprises a

photon emitter directed toward the contained media.
21. A system for overcoming space charge limitations for gaseous media, comprising:

a. means for applying electromagnetic radiation to contained particles in a

gaseous media; and
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2 1. A systemfor overcom ng space charge limtations

for gaseous nedia, conprising: a. nmeans for applying
web@cnsmemgnet i ¢ radiati on to contai ned parti CPE€BFUSI06/035542

gaseous nedi a; andb. neans3tor applying an electrical

field to the contai ned particles w thout discharging

the electrical field by arcing, the electrical field

havi hg a MeaReior spplymecinaelgerifd it dhe canfaiapd yarticles without

diRHR "[1? el QediicafFRE By &BIngS ih€lefc@BRl fic®d hhfnd B@igher space charge

partrcres wthout the elect r‘orr%gnetl c radiation )

liapistipre ganagity lsempaied ite| anselegigical igkd aRnlisd doothe dlagtictps 1without the

i . I netic radiation further
e\({:@gﬁ%ﬁ gfz@lﬁglé%@%adﬂlﬁcg&%argl (E:Ll?ég's with a magnetron. 23.
he aj " ' \ - C. .

2 Bt e R R R comprises

hedtng tlaer partedles svithzdmaghhorsy st em of ¢l ai m 21, wherein the

means for applying el ectromagnetic radi ati on conpri ses

23. maghesystem aflalpined 6t whéreintthe plectiparagnaticagdiation source comprises a

magnetron adapted to heat the particles.

24.  The system of claim 21, wherein the means for applying electromagnetic radiation

comprises a magnetron adapted to heat the particles.



