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<'.) 

Power and propulsion 
limitations of current rocket 
engines Inhibit Interplanetary 
travel 

1 ~11 ... , ,•~ dr..'l:p W.!LL· 111i~,,io11, .,,L· WQ ,- ow .,.Kl L·~µ,.; 11,,iw lo L·11,1l;lt: t hL· ~Ir J of 

intt'fp ar..:.-t.:,r,· t·,•vc in.'9in::,d l:'t' S<icr ce-fk tiOf' ar.d a~p1ratiooal NII.SA. 
rnM·m,r,~. lh,,.f:,,..,, l"~P,Pn mr nt•,,..,.lr><t f'<"l t,. !)o)t.", ' ,fV ,...,m,1•,t m , ~ .... t n i<Jh 

c0r1s:--orrin s n c..rgo mass - "pa·,•lcad' - and p-=i"'ii<, ""ilh hilfs~ limital or,s O'\ 

cap1b lily a n::I da·.,.. r11lu ·n. Once la;u-.ch cay .:.:>Mu, ..dent;s•.~ m .ul v,ail ma ny 

y~~·~ ,,,l,jk, l ~:, ~P,:LL'LIJ l .. ~L'LLk ~ t,.L'•ll•Jli~,1le<l h J jL,;,ICHiL' , <Kl~;"',I Jrut,11tr.l lhL 

solM svst<:m for gr~v·tv ,:~~ish. Th·~<c lo,g t 1i p :irn(-5 <Yr.-~ ,;p ::::>H$. 

n t,-,p,1., nr t,,r;• h';,r ~,t t m;-,< 11<1r9 rnnv,..nl 1<"11A , h:•m1<;,I l""'f"' ~ nr-. .,,,.., I/ mc,nh,< 

lo Mars. 5 ye ar:r, lo Jupit-1!1" [1] , a nc 7 1'4.!zrs l o \.1ti1'cur1 [2]. 5 .x:h prolo-,,g ~ 

timeframEs rrun lu -~e ra d 'a:ion de ns; c'ar~e·ous for h urran, anc ckml'>gin ~ to 

spac~rntt :omx:ncna. Vainu tnin,;, H i1 cc staff an::I mc,n torin~ spacc-:raft 
dt ' i'Y.I t rJn~it i$ ,) :.o c->:pN\~ w:.. MJn',' <:')<p,cti~n: ~ -..::K'"'lt ists m;,~• (",<en r.::-t i"' 
bdcrc thci- iost n .. rn.:-nts 'N C~ t!'K- r in:<''l<.fod <::!'bit • 

..... ill· Lurt,:.•11I ~•v1,Jt.1lsivt1 ~1~l<: us, !Ju1·d10.-.. l·Jv~· lv lo<: l 111<.-.J iu ·, . · ~Jhl ~•'<.I .,.._,; 
ph1: ewith.., ~ "h1un~~ •,l'i-id:>l'i "; Thie a,:.-.ch .,.,indow forche;:pe:.t ( o""esl fJe; 

l r,wd .v M~r~ °' ' y 0<.t ur, t ·~~·ry 26 1111.m lh~ [3 J. Tt.i~ 11<,: .tt, t·, .. t , ii l111: ,•,iuJ<.,.., i, 

m11s::,d, forwhat~vu rnso 1, <"'C- have towa1t no<' th,0 1 b,·o ·,'ea s lot aroth~r 
nr,r,ort, ,n v t:i ~rnwh ;i ~;im it ... ,_.ill.111rn11r~· 1mp·nvPrr,.n "tn •~r"' p,rllf'lli1Kln ;i· ,p 

M"dM tn m.11<., mt...,.pl,n., t .vy t,.wd h ~t .1"1 .....-nnnrr,r.11. 

. ...,ttJt ~re ttle opt i,x~ tr,r bc-lt-'.'r p,opvl'.iv,:, !)(."rlorm.'lfl( t? 

To .ms,~ · th~<;uot i::,r , ·.-,,;; TIUSt fir!t urd('(stand 1-CJ"N p·opuls'OI' wo-l,;$. 

All r,rnp,,l, Kln !.•;~t ~m< nN'<i ~ ~ 11,r(' nf ~n~rqv ;-1 , ,i .1 '11~.1no: nf rnrwr r!,r q th~t 

e , e ·g ~ inlo a direc\e j fbw (u~ aL1.) that ~rodJOt~ t 1 ru 1t . -hE fas\;rr voo can 

11141,.i! . ·~ 11~1,~u~\ ,:.i;,rn, i;ul o/ :.on ;,u~i11i.>, i ..... ·1i!,I, •.,.,:i,~u, \ ~"' o,. t,•:· th .. Ir.» fuw 

y:u r ..d. i M rno<11 lh·u.t you ~nuale, .he more u rgo yoJ ca,n m:r,11, a,n<l l~e 

t a;tc-· ·10J u,n aa<1c-ratc. tn ar ir c-x~~t ar alrxJ1, l)t,t yo., (ln co(l1r.art tj'p,:-s ct 
rr,r krts tntr.,r•;·><1•h t ,or nn - .rth: rfw,. 9" on v., r,l t rnn ,n y:'M . .- r .,r. y,, 11 c ., , 

bring ~II lhe g,>ar ~n:1 1,....g"'il~ vo,,, w;,, L l fy,:, u fly, il 'i ,,L>C~ lulu bu: ,,o,,. 

,.,,,.,r•iv,- 11r rl v,;11 r .-n ,..,,. v Clrin ~ "suit :-,,, .. nr .._:,, In ,.,......,..,.., v,;., r "n 1-;o(i., 

lu1,y .. y;, ,m<l Ubl fu1 lilt ... , .. ~ v, 111..,.n ltdlili ~,1.,.kMJ Y!Jdd tv ft:r l im ... , whi!II 

corni;:-Yin~ different propul~io , ~•;~t-~m~ ch,1r.xtcri7cd bv different c.ombin.iticn~ 
of ..-cloc':}· .lnd thrLs: . 

T ime To Reach Mars From Earth 

Ou- bul PJopulsio, o~tion tod~v aor.,chur i:al prc-p ulsion ;usu11II',' m ixing t ,vc 

n,c-1~) rid<' c-ctr c propul$ or, (c-ncr;iizin<J heav-,, icns l. Chernkal prnpu ~icn 
s·,•stc-ms ha'I<' ~i~h :h,ust bJt ',<'ry lov1 CX1JJSt vc-loc t·~ •:1 kn/;} ard hcnc:c-
lirrit....- ""'"'ll ~r.,,.,..., r ;,,n.., , il t;· [4] . ',c ilf-fl{)'A'f'f"'rt Fl!'Cl rk r,rop11t•i<ln w ,1,-m~ v,;11, 

1~...,, h ,;.,.., v~lonly - " fl tr. 4'> krrh [~] - r .,,.., ,,n v<- p.-yl,.,,,i, ....-,t h ,.~, fu.,I, h.,t 

l~pic.ol '{ <ln y slow y, l>Ec11,:.se i, orde- lc<;l@l ~ii!h lhr~•l you rw,:I 11 kit d pcwi,r_ 

t-,,.:,5;. [6) ,.11J 0 . .1. lt'A '.7J .i1<: 1r,~-:,li11~ in 11,:.do.:~r l hun,> 1.n;~ubi0f1 (J'JTP) !Of 

bctt~T pcd01man~~. whl.Tc t he fi5;; vn (s)I ttin9 of .ltoms) of low-c-r richc-d 
,;rarium s ~se,d to he-at en,1inc- fu~I :>reducing hi,;h :hrust and scmc·what fo;;:c· 
(1.r l ~',.' • m.i~;. ,ol 'Y' ril'v:-lnr.mrn1 nf N IP 1•. 11111 r.,r y -•l.l(r ~nr ~nl rirs1tr•tl 

1mp,ro~·e me nl, ir t · ;:i l imu ..re modest [OJ. t-,,.o-.e of tht>U1 e,qine types can 

l)r<.>Juc c· l,:.,LI· ·, u.,,,,lu utiJI l llfu , . .,,,,J l,iyh 'cd ,·du,:.it~· ..,!·~l wuulJ OC r,c•~•<.<.'(J I:, 

brin9 .,-our w~o ""'" full o f g e ar lo· .r. lr ~. a nc gel l,.,~ a, f,n. ;nan ■irplan@ 

"'L•ukl 

High P0'"'"'' foro,l~ lrlc pr,p,:. ~icn; r,.,d i,d l:,e n;ol;le f;u tu lrip l imu, c:culd come 

frr.,n Filh«r fis;k,n r• f11 ,irn rl'.vt :-.r~, Yl;Vl'v,..,, th~ P~"'"r ~11m• !T'•l~I , ~n llf' 

li~h lwi< yhl, .. nJ fhl>illfl 1 ... dt.lo·~ dl l,> ll~l. i:;.,u, n l ~<l\'dl'U!1'w.t!h I! LO ll;>Ll .. llU , 

3nd na:cnals, c-spccia 11y SUJ:cr,::>11ductc r~ and scmi~cnaxtcn, h:wc- c11JSC'\l 1 

rf'~11r::,rnr"d 1nlf'w-t .1nil p,r<-Jtl"~< "' Vllf" 1~ fw; ~ n ,~Mrp,r~. hnr -"'•' nr,'A' 

n)l.,ltipk- comm('r(ial fusi;,n wrr .)il)k'S(Om:i<'tin<; to bl:- the- "irst to o i;t ck-wi,ity 
,fr ,w ,..'i fro.,, 1>11rk•ar fostnn ~nth,, 9 · <"I. Hr.wee·,-.,·_ nu,•.t fw.~-,n ',y<.tPr1•. 

a llo,rr.:, \ in .i lo do t his mLd be l"'rgedLi, lo L',e,r fLn<la'T1@1\a l ~h~~i::s. To prn::lv:~ 

ZOO MW or m:xc-, 11<''{ would nc-~ t::> be <I$ bi!J .:i~ J buil::ling, J!ld still t-Jvc no 

IIIL~II, tif ~ t:X.Ul.i'!<j P ~JJbiiC t i r J~l. If lhi, ra~ion (:11'-~!l t ~ IOL.Jo:.t,J J '( llit:.,t, 

s·,·stc-ms has 10 bc-con•1<'ftcd into<' cc:trkity be-for~ i: c.ln :x- usc-d to 9cn<-ra:c 
l~rJst, it wi ~o..m_,. ·rom th.' s..-.m;,, l•m,tc:lio1s as c-1:,,c\ri:ity dcri•J;,><j f·om nuck•Jr 
fission - a ti~ incrnso11 ,n 11•stem man. In :ortrast , a dirol!=t crin fus,01 s~·st~ -

v,-t,,.,,e the f usi,r RnlITTl',' i, d i·ttelly c:,~n,•er! Rd I~ rc:~k@l l ~rust w ithool RO\' 

inl..,no,ci~l• sl"f'SC - coo Id redu:• l~" \ct~I f"\ZVi ~ " ' uni t o l po·.-·by .or ord.,. a f 

m~:)l'litude or mere, cMbl n,:i rJpid trip tine! wt.ile ::,reat l~ red,;cir1'] IIJ<'I 
,-,.,, ,.,,.,-rr,....T<. 

Fusion propulsion and power in 
one device will transform deep 
space missions with half the trip 
time, 10:x the payload and 200:x 
the available power. 
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m«M!.,. l,i!.':/"r " '""' r...i...i~.,~ h,;w o,1'tJwu~ "'' <M!,/')i. II . hi~ ""'"ryv .... , I.J,i t.ur1~io!1L..d 

into t,rn~t, fJs ion ~rcl)L ~io1 t«hnclo,;;y wil m~J'.o,:, 'c,v clu: ion.-,r·1• ~ill ln ~:i.~,:c 

tr,w.'.'1, al owin,1 ' or :he- l'.'xpar; on of ,umankin:i's p~~nc,;, in thc•$<:IM w;1~ 

and b{-yond "91, 

Fu1i;m reactor~ t.~"" l -..er d«".Jlerium ;,n;I t ritium (0--) o r ll<l>"a,a,d h1els s•.Kh as 

dcu tffiv n 'l':- ft ,i-3 :::>-31 k-l c.- h·,-dro,:1-c:1 md t:ll"on · 11 (11-110: .is re-1cta1ts. 

Acoclcr:. L~al ,._~c O T u:.uz, y or v pro:lt.ecck.-ctric pcwcr ~nd nu~l be: ccuplcd 

with a Sl'.'parat~ propJ li on S\o'S'.cm to <rl'.'~t e :hrust, osi""I<) eff cknc\o' Jnd ~c.di 'lg 

m.v~. :.,, nr irvr. lo,i-w:i 11<"1~-""l<"M fur l•. rm:,~1 rr-~ rh.l r!JM .1t f"fflic nm lr,i th:i! r :in 

bo, d ir•ct1d wi th .. t .. :lromagneli: f it! ds , producing t 1ru1 t withou: a r ir .Hm.,di.;.111 

,!,.'JP ~nrl :ir111rud c-111 v rf'1k..-inq 1~ .. m"'' nPf'-<1....! fnr lh" , .. ,.,1 nn. Fr,r 1~ .. f":- ~H .. 

ft. i i~" ,...,d;,,.,, ti•" t>11, 1ruJut.o,J 1,.,..," ~"lu ~il it1~ o f 25,0::>0 k111,'~- - 1,;~ i, .. oouL 
ri')h: fo· "Tiinio,~ tc c ur nci<_Jhbonn~ 1tar Alp~J- Centauri, , ut for irterp l.!r1<·t,u y 
mo•••=~. I •~ r ,.,-,..,~11,y n m ,x ,...,,..,. l rMWl l<ln~I f.lf' >"• lh t t-.. fr,, ,,.,,. prnc-1 ,...-t~ tn 

get cxl·a<.s : vclocitil'.'l in usc.ful r.:mgcs (l;ct wcCf' 8 0 ,md 200 km,'s.) 

Use the Princeton F ield Reversed 
Configur;:ition CPFRC) concept to 
create a Direct Fusion D r ive 

Propulsion and power 
generatio n in one device 

Of the cu·rent fusion pro,llsicn tc~hno :><}V c:>rccpt, ir co"Timerci~I 

d c>;clopTICOt , only lhc Princeton ticld A~ cr~:d (:>rfi;praticn (PFRC: i!". ~mall 

and li7h1 C1".01.19h to fit or, 1.:xhv·~ laurch vchklc's. r =r..c is an adw,.-..::,:,d fu0I 
rrvl~ tt-11 r;,,1 m ,, prnfH>ll.•nt Ir, rirr-ci11cf' fhn ,•. clm ...-t l·,·. I fif' Hm wr.rk<. tw 
paning a ~~ol pla,ma (~ partia lv- ic niF.~ !il'li that ccnl;ain i:,r1, o,/■ctro ~s, a nd 

n~ijlrzl a lor.s;. typicall;' ~)'<::r~, ;obn; t",,. f<.~ion rf!gion of tho! PFl:IC l ~ :oll..:t 

ll i: i:n•: 'J~ <. ri:,.,lc:d h"'" U ,: lu~i"" µ ·<J<Jy <.b {d1<.K1<,-<l <m~). B~ ,.,1 '-'"'intJ lh ~ 

etlC 9y to c Kipe~s" >lasmJ ) lurn-. PFRCc<1n d fecvelv becorr,:-;i f Jsion 1ock<:t 
r~IIPci 1h" Oir~t F11 •i:>n Ori•,,- (O fT>:. R•; ch~n,1ing t'w I nw ,~t,. n h,- ,,..,, ."'J 

h 'to'f, flFO r .,n f)l"O,:tu~,-,., r.1rg;-, o• -t.,11~,,. .u1.- ~P"'rifir imptJ ,..-,, (~ m=-."~trf' of 

hew 11"i icio!1l l'I' a ·eac.ion "TIUS e n~·ne creates !ht.st) fo· a i;ivo!1 xwo&r le,..o1rl . Thi 

CF[:,"" I a llow d.,o-p , p~:11 miuiJns \:, fly dinicll;- to .h .. ir d .. s,ina.ion -~thti · l ~11n 

having to usl'.' ccrrpk->< ')l'~v1:;1 a11i111 f •crr o:h~r plaoots. 

lt<."Juc1r9 :npt1mc1 Jrd 1~crca;m<J p.:iylc:r::I 15 of ct tic.JI 1rr~orhnce, Jut h,1v1n<J 

lar~e q ua nlitie, :,f po-,,.;...- L;:,c,n ;,r·i·.·al al Lho, diM> sp!Ke d@1,lin11tio.., i~ iU f!I 

l1.i1 :.1U1m,1l ivc; .x;,•,u lo Lr i I, .K:1"1-1 lo t.:.c lo.J:.cr:. lo lK:,w1 l,,,11.~ ~.iJl (jUJ11til c:. 

of :lala, IX"'~- lo suppo ; picplti. Convent ona g;;r,i;,ralon <.~ as I power 

source (like the enc used on the M~~ Pe-<se\o'::-ri'ln:c -o·~cr 101 3nd th ,:, Pluto N~.,,,, 

I l:ll"izons rr iss ion [1 11) ptoduc,:-cn!~· ,1 few huncrl'.'d "A·a:ts, a n:t a sin~I:- i"TI3<}C 

m1fJh! l ~k<' n,,,,'> lo l r11m ·nil frr.m t...,.. "' t...- r,l'ln,.I~ h 'lo<"~ In ~ar1 h. A IIH H Pnr; n,­

r;;,n prn,focr J,...,~ nr h .,rrlrrvl~. of « lnw;;,l f~ nf pnw,.,. ,.,,,...., ·.~h ,I,, ,n prr.l" 1...-,.­
mod@ (Lhru,t .. -), a nd a !T"'iawall in , .,ado· mod i (pow■r :,s nt1·a brJ. Pul !.imply, 

t~c PHIC ,rcvid-:.-~ po·,.,~• <°"1 propJlsion in one devkc 

Mi11io1s c-nJb cc:l by the DhD "t<luoc~hert-trip ccnjunct on 1 •540 days on Mars 

,hr_, .. ,.r •tl"Y'lf' ir ,puf') 11 ,<1 q ·,p,,,,.,-1,-.n-d;,,~ (h \(1 ll~y~ nn Mn,. kin!),... hr"I<'- ,n 

space) Wars miss ixs, ·a,id i,nu ;md ot.l,w p ;;,rel niniors isteroid ind ccmel 

i11lt. .. <.Lpliu·1 fo· Jl.,,..,L.11y dc.:ft.~l~L; Jsl ,_,.,;.,_ min 11',,1, J1•J flCJ ! i.1Lcr,kll,1 

miu i:>ns in: l<.d ~g u,ing Lh, ~<.n '~ 9ravit ... 1io..,,. ,.·fact on io;'lt tc :>bsPrve 

("X(:pl,, nct$ (pl~nct~ not in our wbr ws:cm) 1 21. 

CFC· c1n reduc" l r p tim u ind rtnabll? ircreuu ir m u icn pz ·{h:>ac ~ir e .,..,..,,., 

conp~cd wilh corw~nlior:tl to:h"VJ oqy in lll C:t!;CS. Thi!: c1n qrc~-~i t'n~:1r co and 

1111p,iu~o! lh tl>li.,n t ifi<. Md '-:IIIH"..,,-<.i,d 1,;L<.r·1 uf 11i~~ u 1~. 11< ..Jdili:,,,, )FR;: ,~,.;_w 
rc·,,<.le>!~~J 11 , J ld,- µ•~"''-'' l.r~ · ·,i-,,:cc' ;lJL1vr·, J ud 111<1r,·K.'d l~11J1 ., ·,.J MJ r~ .tJ,. .• , . 
T~<.'l'c i> )0 d .'.l<.b: t hat ll~ing Princ~ton f c-ld- ne·«'rS<:'d Cor,'ig ur-2.: on (PFnC} 

t c:hr.o o,gr i, a D rc:t ru~lo..,::, vc ;Oro) w h,~h car p-od11cc both X;,ver and 

t~r 1., I v,111 hf'lr> h, ..,~n,11· ~~r,1,,.-,.. "'" •e>br sy,lf' "TI 

--- PRODUCT-----------------------------------------------

;/jJ 
PFRC • a compact, linear fusion 
reactor that doubles as a fusion 
rocket for space applications. 

PSS 
Product 

T~c l'rin<.-:t,r r;~Jd- R<··•eVi<:-d Confi'.]urJtior (HR::) ccn~cpt lead~ to J 1 t::i 1~ 
M\-1.' tu: i~n micro'eKtO'. Th~ dc<..l~rlu"TI ,ln:I hel ium ::. "LCI~ u~,j ,j$ rrnc 
rcxtant~ are safca,d nxr:!.d oictivc. o - o 'OCke(& wi 1,ch ic.,..c S to 10 N per 
MW of fusion pc,..cr with l r..p«il ic irrpJ]S(' o' 8 :oo t c 20,:00 s.econ:1~ ... t.-ic.o 

• 

• 

• 



l)fOOun n!J 1,...-, 10 ,,int1rf'<~ r. ~,t0,v;i1,, m 1M1:11 on.ll ,.,K 1r,rny ,,,..« ~ wo:1,t1 ,.,,. 

1-.. "It Ir ., fa, tnory .,r,I ~hir,,.,...,-t, ful y •, ,-,lr:i for th...; r ,o-·,,-.,r,1ff'nlion.,I l if.-.t ..,,,., 

Princctc n Sa:cllitt' 5¥5tcm5' de·, d o:>mcnt ro?dTJ,,p fo<u1e1 p rima ril'1 ~n thc­
pc,:enti.:. space .:m::! rr lita r\· markets tor ~rroll tu'..ion rc11<:tcrs. Eq::-<t ~ FUblk 
private pll"lnc~h1ps w I 1-clp •L Kl th1i ::!e"cbpm~nt . 

Tl-~., a ·e thr,i,.,> l<ey a,pe:ls of th• ) FR:: le ~hno ogv that l'nat:11 i :om:>act r~sicn 

rcd, .. t [l3]: 

Sirglc -:i.r I leat ir9 Svst em. This ir,nov?t \'<', cdd·p<nitv W5teri <'Ntt's rot?t ng 
,.1,...-t r1< i'lnrl m;qr f'llt" r,,.l<i• !h;,.I rirtV" .-,.rrl"nl, ,n I~ r l.,~m>1. A ~, .. r.-1 !-!,..,.,,,,. 
(.onfrg1n1t , ~n (~P l") h,« :, m.~g"'l'"I<" n'III. w-w·f' 1-w rn"TMll rlriw;• ,, rrll"I 

l'frlc • r . . Radid rEq Lercy (RF) heat in!; pJshi!s thi! i:>rs ir :ydes, : ilusing 
e>:p oSJ.-c heating. ~he hi!:h beta FnC ~on! !)J raticn mca n1 thJt or lv m~~t 

m.J:)~: ic fiek:s arc "K'C'ce,;I to coofiflC :h~ 1 ~- 1-ca ted plasrra · m><3ncB abo ut t-..:-

1ize ~, an MRI rracl\i~. 

11:hlln~~ F.,.. J . T~" Pf:/.C conliqural or ~nan ;nl rirs c lu,;o,- Pr,~ J~\ 

""-~li..:niim; Lh: fu, i;,,u 11rl!Uud~ Lr,» ~k r L ,cir ,:1u,:r,1~ tu J,c µro~:.:ll ,1111 fl;,,,•, t111J 

a r:11.nd the fJsion ·,;,g on. Th s p·ocus is inl irTalely con, ect~ to lhe s i,ecF the 

reactx an( only occu~ 11 :h~ 'l1ach i rK' is 5na I. ::oup cc w :h t l-e hiJh effk k-nc--,· 

nf 1hr , H!I rnn fu111";:,linn, h.~ !~II: -:-~n b orn ,lf"V~n.-,·:t ·1 '100 f11rl v.h, p 

et~at.sl i.g the dan~•rcus ash, rl!-sul:ing in ieg ligibl.i nf:1.1\ron raoialior . Thi1 ;n 

lt.n mc;mz lha L :>nlv minim~I r;iciJlior ~h d cirq ~ rC<luircd - lh-c cruci:il fo,,tJr~ 

wh ch ~-P• lhe re!lclc:r mau d:w.· ~ ~nd th• sp1teific po,•,e· JF. ·,•,i1houl Mlv;onaid 

[,.,d~, ll><.· ~h d<Ji,·;, ""-'~~ v,ookl dw,nl tf><.· , ._,~l v lh: ,: ·"Jinl" .i ,.J lhl r,:,-.(,:r 

wo•.tld be tc :, h~M~ to ,;;p,;:Htc .i;; a nxktt. 

t,,.;,i mal l hri ~t . lh,. 1-'H-t< ~ ;1r ~ ~( in•d" ~ m .-rl':r, wh1~h h~• ~ vitnr~I 111"1!";\r 

fern. For,lc1ed-loop powl!f production, bolh e-rds .:redos-e~ and tlw cool"n,g 

plJ~IT'J is ·ccvc ed. 'Sith :i-rec,d cpcn, t'IC mir•or ~rcatc~ a -L:;i:>n roe<ct. Encri;v 

v1oh t.)1 ,v,,~ . · ,n>f<.,1,c.:tl b l h.: L' L'L.IU11~ i I l h~ ~nupdl~11. i~ Lt:11-.~rlt:~ Lu iun 

vdocltv n t "IC Tl:;<Jrl(cti.: nou. c, UNtlmJ thru~:. ~rl( i¢n ,, tic<ity ~ abc•Jt 100 
km/:, w 1Kh i~., '.-PC'(ific impul~ c' abou: 10.000 ~e~. The r>fll:: o n uniQIJC"l y 
produu '" w:lrlci.'J at lhv ,~me tin<! by re:~d irg . h1 ,;nugv ab,orb"d b;· th@ 

wa!lsd lh~re;:ct:>r. 

rrRC-1 f ir~t dcrror,watd ~u uniqu<: hc-atirg -ne t hcd, ~Mro, in 2007. nMr ~ 
,Lanr'<; for OO<i-ri'lrily m t~tirg ~agnf'!i<- fi .. M,, ,,.......,_,. ~ ~ .. 1 nl ~r o-nn,,~ ,iri..,P n 

wi th os(i la .i,g ,ign ~ls driv@ ptnn,o ,,....,....,t_ h RMF:, lhi~ sp•cial a,t .. rn1 

<orli9ur.ttiJn ,:rc;it '.'~ th~ FR( , 1;:i-;m;, lo--nJti:>fl w t1 clo-;,:,d !k id lire~. n xi;;! •or 

b 1,1lh1..:n ny LIie ~(J ~m,1·:. Lt:n l it ..:11.c1l ti111 ~. 

PF;):C- 2 . v, th _-.-,i: 1 the ·adius, ~:iiln opE!-r.Jtio,s in 2011 . PFRC.-2 u,espass,~e 

hi~h- lerTpe!"i!tJre supi«cncuctin~ flux ccnsti"'l~ S lo confi --.e . ,e plai.m~. - hE 

nta,ln ... ic fielc is pr:,~i~ .. d by ,,,,alu - cc,:,lt,d c:,.ppw m.1,1,... s. sc Lho; P=kC-2 i l 

lirritcc to J fi~kl o f <1btlut 0 .0S T, W'I<"''(' T ~t~nd1 fo' -n.-.~nctic t icld ~trcn9th .:ir 

t luxdeMity. 

/1,,· pi:,?c Z Ex;x::,;•,1<. •11 <, / U:l ·P1.'•,u·!u" f'.'uimu fi•y.:c, !~•[,. Tt,~• /JMF':J w1k.·:11u 

o~ rhe o,·.;,'f1;'.:-, Xap!on·tc,oc w.-.;;:,p,:-,:1 reao,;g:~s. 

P~ll( - ~ Y'lu~t ~.w,~ ., fll,"Jll<'"1( f,r lt! (.f ,t:.,,.t I I, who<h fXj, tr "<'', ,l f ,.lly­

>upotrwnducting 1nily of r;ag n@h. I DFIK-~ is :uci: .. n lJI, a PFRC-4 -.-, t"I z fi~ld 

ot a b:'.>Ut S - ·.-1culd I)~ ~b c to a<l'ievc- .:i trokc..c,n -u ; on ot dcUtcriu-n l n:l 

hdiu111 l . Wt: w.il,J ll><.11 uuil<l .i n !,1 ,1 p ut.;.i l~VL :.tf .i . , u~ fu, ,.111 10,..kl, lhc 

Circ<t Fu~io-r DtiYc , k llc...-cd b¥ it~ fim mi'.;~i:,i- ir ~pace. 

n Mi!'til inr lo hf'inri ;,i rnnp...-t fu, j,.,. rnr~f'I , :ir ~~ ,viii ~Isl': m;1kt> ~ t",,.,.,f>i'lrl 

l u rnlri;il fus.ion reader. -hi1 ru lcl:r(O\. d ~ u~t>d in modular 11n~ d i1lribJ\ed 

VU'l\'l 'I µk 1b , in l>l>f ., Jk- ~\o~lt.u, lik~ ·,hii,, o · 110Lik l1"~"f'J(.W.,' 'J~ff."t<l.'-1'1, JO~ 
in rtrnole cff-grid lcca ticns. 

Ou- NA5!, Nl,\C g , a nl (201:'.-2CH!) a lbv, ..d us lo pwfor~ a ,ysto,na. ic <1ral·,•si, 

ot 110,,, DFJ i,,ill :,,,~rk )n1 Ile.., big ;:i the ~ow; 1.~m 1 .,.,ill be , <;i.,..i")<) ui 

co-rf,dcri«· t',?: f _, fu: , ctn g a ,n of ,o~out > cJ.n ~ a<h<vcd, th, rcd,;,::t ,..,,,11 

oper.it t'.,5 irtc-nc:kJ 

M:>rft rec'!ntl~, 'S5 "'as sel@:lec l:,r lh-.ii- a Nar<!~ 1:-y tt,,., Oe~a rtmt>"-,t Cf [ ner<.,h' 

(DO[) ln 'IC·_,.,tion 'let.,,,'Ofk tOf r t5ior, En:'fJ',' (INrus: J. whkh tunc5 r atio~ IJb 

o r uni~;orsj\t SJ j:porl fc • -::,nn11rc ia l rL~•:>r p ·oj,lc:, ,ird "E-qu irit~ ,h,;, comme r:ial 

• 

• 

■ 



~"'"f"''~' l<: ~~11l r J uh, l ,; lhi'> .,fkirl i11 LI., un ul 'cu'>l '>h•r~-• 

Al'\'.(l'\r l O~:imi2ati01'\: Sirru 4ting rlF J 1t i"'l'\l'\J d~~i9ns for r :i..c pt.?.:!.nd h0atir 9 
.,nrl ~1.d.,1r ........-t - 1-\ ::oK h ,i ~n!. 1 1',K rn<.t <,h.,,-,-iP '-o'-o 

Pf RC 5t.Jbiliu ,tivn: StJl>ilizir9 !>fRC p .J$r>,u ,)<'.JJinst fT,l(l'O>CllPi< bY;-frcqlJCI'\::')' 
mod~ - $7.dOK fad!lf"al. $(;OK PSS 

Ek~l·un Pru Ii L-:.: t,h.:Jaulloy o.:lc~lru11 OC·1~i.y pufilc~ u, J'HlC v, h wlSPR $62K 

fcde·a, $57K PSS 

Th•sc 1w~, d~ c-.rcf:>riimll-.\: on ar d forncwmt,:, 1nl ,,,r-,, )<}~m,:,1ts t o i rKr(a l.<' 
l~e 11/riciency of t "li! ) H(::•~ L , iqu;o h,1t inq m1thoc ... hich .,.,;11 e r able, Lh11 l..am 

lo lo•d 1nlo,rn.:~ ir n u 1;pje softv,a re pr:>C<Kl:i. T,., PFRC St..blin>licn proj,,d 

,...;11 a ll::,,,.- us lo sim•Jl.,111 PFRC plasmas en :iupl!ft:e>mputin'al c:lusl1m using GPL:1 ~l 

f,111l.i~liLJ II¥ ~111.il\ litt1L' >i. ,11':~. Tl'L• U irJ 111;,,)'.·LI h • ~IJL~ 111'.~ I.ii .rl<J v-, jlf \xir· ') s 

diaJros: ic from UC Dav s. pr~v10,,..s y p,l d for l>v t ile AdY,mcd Rc~Nrc1 Projc:t~ 
tqenc·,· - :"nerg;' (ARPA-£). to hi! PFAC lo m!!asLr11e ectr)n d11mily ~, r:>n lh, 

pl,.•rr.1. (l-, ....... ,1 t h1~ 1• .. , ~: I 'Tl,l trh n f fr•r'r-r,.I (]'"rt~ In rm v.•ti' c-ol ,1r• .. 

n ' ccog ni11or o• ~he r;1pidlv ch:mgin~ lu~n :.::ch-;cl'.)9~ l,) nd~(J.pc, NASA . 

CA~PA a\r,d the DC: hcHcd a T-iA.9erK~· ...,:>r~shcp on Com pct rus;or ir Ap' 

2021 1' 4 . Ttx-cc,o',Cnsu~ WJS t~J.t comp.i~t t•r,ion ~ ,in importilnl ~trJtc-<: c 

te~hro r:,gy lnd 15 dc:,c•rvins-o" fund1n'), as5hcwn lV these qoot ,:-5· 

f'..A5A'~ 1l<J11 Lild · l<.>rd, r ·h, .. i1Nl -,c~h·1d,;!Ji',l u, Pt'-"1,M.1 :..io 1: "C:.>inl),l(.l luii<.;11 

slUnLc. J > ,i wd dc~L't vi1~ t..inLi<l<1k ·ur J II ,J!,ji,11<::.:.i,·c wh:.,k • d ',jt:>'t.-rlllll~n l 

A.&D init iatl,·c." 

1;Al<l·' A: "( nmr."'1 fn~mr ' "f'rP•,.n t, ~n ,..,,..rq,n1 •l r;,,tp'l•r ,-rh,.,lt-q , · .,,, h 

f t.I ,,....,pnlr,t,al l )"f'arlmrnl nf lf'-r n..,. :l>nll) .•pphnlll'ln.~-• 

P.RPA E'; s,:;,tt HsJ: "There' ,; J.lrc.id','VIX( br<:l.ld st.ilv:-ho dcr n:<"~t in comp.ict 
ft.•1~n .,nr ,t, <r-vr .~....t ct,-frn•.,, ·'l"f' ,,·., - <>n<. I 11•1:v <p,, c-,- f rr .pul•.tnn ,, f'<V,•,1hly 

t~c bwc-st ~arging fruit in tc rrr s o' a I 'St ai:plic-ation 'or compact fusior." 

G::iv ... rnmon l ~r~·;i,·1u h;:rr Nt,,S/\ lo DOE ,o DoD z, -.., ta~ing rotiu, ol lt... 

1,1ruyrcs~ in LUIIHll~l ~iJ r~~iu,, JI J t.rc,1liu11 <-:>1·'1'c:tit;v .. "l'V<'' l" ' itiu. NASA\ 
rt!c<i'nl ,.,lenotof, ·u:. on p ·oi;ul~i:,,r topic fo· l~• ir farl·{ Sl,tgl! lnro·;alicns 

prOl)l"am b r LniYersitK'~ is J, p.."'l'fc~t cx,;,m,1~ of :his [l s.· . f'..ASA want; ih 
rr<c>,-.rrh,.,.•. l<1.,.. ~hi" tn run M('f't'" ,.~nt, -nr ~,:m,.vt (u~.,,n lin•irr<. to 

cond::>ral ti lht!i· -nocels, ard both P~RC-2 ar d th t planr l!d p;ll.C-3 cool:t mei l 

L~is r f!41d 

·,•:c rccentl'{ r,roposcd lo De-tense lnro~~ti<::n Unit prO<Jrarr ir r t1ck-~r propulsi~n. 
','ih1lc- wc 'A'<'rc 1wt ~cle{tix b ran aw1"<1 <:l1JC to th.:- lo,n,.J-:c-rmde.-c-lopm._-,1: plan, 

o~r pr<:ipc~al w~~ rl:ed hl')hly and we rc<ci~cd a kt:c-r of $<...)p~rt· 

";JF!K. N.:,s ..-~c-1YJ/I_1•;J,'ucli ':Jby t ;.11' ;;.,fe,,s,t f,,110~<1/i,,, Ur..'/ (I;fi;) {-:,r i~•.'r,'.ll'<l 

of iu, ,eit, N,;oe,r Ac'vc'la:t ?ropa!!!or.. crrd i'ower{i,'APP}. DrS' p.-o;xisoi 

r<XC-t't'M .~1!jh f'IC,·k~ f rom oi! rc-~kwcrs. Due to tr.::- dcvc-!oprr.c-r.: :1mc tro."'IC of r~r: 

to fifrc-c11 y,x;.;, ,r wc s n:>t wir,~;r, OJU's ct,o,tl:'r ro .-fr/;.w tNf..10.lo,;y :o r.~c 
w~ri;q,~,er;,, !.~~ !c !.•v11. ye,a,s 

l',lu w<:.1 . .-m;,rus•':J by ,~.,,., r:c,T1prx:f ond p~..,-,,rfd a,,. PFi!C =~ h• wt't!m;,, 

111<.:ufr,:•J!J u, ,y ,.,.:;; ,._ 1..,_1,,,:.,;'-'!i~• u; ,.,._,1,.,,..-u!, :1'111 !u iii ltcw 1:.,,Ji~'.ll:,v;t; . .. _r,,,~ fi: ." 

grrx;t p<;w,:-r r, exp/QI: f~·Ji,n or<;p;;l~io., cff~aivr:!y ((){' ,r,a,;r:~·1cr "'-'l<f t.ave Q 

,.,,11,f:m l'I <1tfw•11.'r:7" •n ,.1.~1n,,11r:q ' ·""'~" s,:,,...,:nr,/y ,, ,,,., .,·,,'f'r"mr:ry A r ,:~,r.~ 

rrnroi,.~ ~)'~!f',T1 w~;lrf ((T, -,.,1 -mmr.~,..., r. :K:...,,. ,;,..,-,-r,;,/ r.00 r ·iri."'fl.' ,·l,"flr•r 

p ,r,puf.,'~ or. o po Ne> G1ms:'lt' end o'~11a-V copcb1/:t,- t,:1is ,.,.;,_,_,. ofru,,,g ru!orl 

.,,,J ~i!,mili<.011! µ,..yivc.J .,f.,,_1, .'<.u! µ,..""*' L<Jf-:.<l-1~,: t: Rr_,.,,_,n.1, ,_,,,J ,1,..~11.lu;,u•w .! 

c.~Fo.-n 1:kc- .~F!IC <!,.,_. criricc.lro rc.'sir.-; :u r.rn d p,,:,mi~in9 ~;,occ- .:c-c.h101c-;ie1. • 

PSS h?$ an cnc:,o 'l9 SIM o:oo:ril<t with t>.i..r-A.- E 1;,de•·clop wi<k l>ndJJ P 
amp. fitr. for fu,i,n sy1l.,,., no,i,d.-.;l for p l~sma h...,atir q ,;nd contrn iys.-wn, . n a 

IJ'Uic~L w 11! U11 iLLoJ Sil LUI• (.irl/iu~ (nuw Qo· •;u;, "'I: L' t.~ltt.'U d UL•" L•l~t:~ 

amp " fi■rwilh a l S'A., h igh;K volt.tg,1 rat ,g and 16% lov1er rrsis h n: t!. PSS ,md 

Princctc n Univcr~1y Jredc~igning 1h·ec tv~ o• bo.:r&.. u!.ir.g t~::-sc d.:-\•kc~; 

~her: hi<)li pr.;'t'IL'f pu :,,:-5 (- 5 µs), C•) ntrol ptliS<.-S (· · m~). l"KI RF lmp ifi~r.. (lO's 
nf MH,). - hf m,~rn,,~nrti ..,,,1..,. ...,,._,,.fnrm r~n h,, """'~ k.r p, l,F<i ·,.•inr \y•t,.rr~ 

~ud· a~ z- pirdlC~, TIC gin') ~Re~. ¥ ,d l('rt i.;, coofincrnc•1t fu~km. The 
milhw~:>n::I pulsO! wa ,•o,form can !,., ap~lit!d I:> a,c\i"• rra!,ni!lic t onlro o • ~l.,~dy­

~Wl~ lu~i.;11 r,:.><.ltor •., 1ud 1 ,.1~ h>l<."rn ,.1k,, ~Ld l,,· .,\\!1>, J 11J Hl,(-,. Tl·c RF ...,.,,.L' ~rr 1 

is a l)J:li<,Dle t :> a key .lla,ma hN: "19 ti:'<hrli:jlK', io'l c~·clotrt-n rcsxarcc heating 

(ICR1 I). in thc-s~ s:c-Jc·,-statc fusion rc.><:tors. 

---wn~H----------------------------------------------
r:, DoD 
l' '.A r: ,,. ~ 

,.~.., NASA 
L ,1... vv ri , 

Tl ,; c .. ~~/l m, n l .,r o.,<.,n~li (D\!O) i. tli.; ldl'!,j;t!i.\ IJ~l1m li~I t.L~lUll«.!I for l liw r.,~, 
PrRC ,rc:t,...ction uni:s. Mi t<>r1 cJst cmc-rs re~uirc h igh !urvi,•abi1 t·,· ,11,d N!c-of 
or,,.r;il1!'.n, ~nil r:-,\t r,Pr V.;\II 1~ rn 7 ririo1rq r~r or . .. or ,.:,:;\rr,pl!', ir1htu~ 11~.-; Ml" 
fr:r h~•~~ ,•M ,mt,U.,100 , ~, :-,' w'i,r"l th,,.~ n,,r:w•r l ll)l) .,.,,,.r~.,._. ci,: ,, forw~rr 

lllRmS in tfw Army ;\no:S Mariru, ,urla~• ,ni;,~, su:,m u in111, drono,~ ~nc •P~~., 
., ... t.k,~. n , .. m il L ... ~. i ...iu .. l,y w.o, ,h l:., UIIW .. l:., .,·1 .;ll-,;l.,Ll·it. l;~ll .. 1; .. ~J ... ... , .. 

bri'}ldc~<:Jn opcrJtefc r ,:i "'-:'"cl; ,,..itM.1t rl:'"surpl;·. Ci::-S<' ~1,pply lin-:,s Jnd sto-.:.,:JC 

l.ic.ilil ic~ ,Ht: .illr,:~l ~c b t \jd~ lut ~l+<..'l"1y llllc.c.-:., ,M1 b~icc tJllcd c.:,o·L.:~lt.'U 

l:w;istics. i:FRC f"'l('('ts rhc DoD's pcwei" nc>eds sJfr~, and ;ccurclv. 

TI L' t,..,1;., l<l Aui.>l"JL . it.~ "' d Sµ.iLL' A<l 111ir islr.il o , (NASA.) ~J ( <:"/ ~:.>k 1 li..l 

un.lo-ner for coth d""P an:t n01ar •P~~• ,iiu'oru wh11•,i h g h F""'''"" isten.cb l ng. 

T~ ~ ir clldC'. lt.n:,r ord V) r~ ~uf~cc po·n•c r, Ma r~ trJn~por t.1t ion, ond d{'('p ,;p.:ic,:­

mi'.: i:;,,ri~ to JJ~itc-r Jnd bcy<:nd, i.•~ t r i.:~ thJt wi1 l,)kC' 6 tt· 9 n-orth~ wit h 

rhl"mir~I f"n,ulsir:n ,.,n t,,, rul in 1,.,1r, inr,,.~.,;n9 .,,1rnnll11! ,.,f,. v ;,,rrl ,,.,foc-ing 

cost. llllbtic mi~::. on th3t hwc bccr. lini:N :ca fc.w t-undrd watt5 "With a 
sh !;lt! im .tg 1 ta~irg days to t-1msmil ~ocne . ....-i ll b.i abk! Lo p:,,,erdri11s and reLLrn 

t.i,_h :Jd i11il i,m TV. Hu1r.ir1 c·xl)lo·..tiou, •,1,1,·u• IL',ll<IIH' u lili.:-:l u", J lld LIL' :.<:Md1 

fe r lifo "'ill all OC ford.a ncntallv ,, tc-r<'.'d. 

t:,,,,l ,w n Htorr...-~ ,rd, n<' r>mrf<Jrnr~· rr <f.Mrk-i-~ 1k<' lh<' .. ,.,iH,11 ~r...-.ryJ "<lC'( 

Man»,;iMm1nl A<,;;<in=y (f-EMA) ~r d ...,"11011 k>c1li:>ns , ·,h~,~ lra:li~K>,ul ~leclric il·f 

co~ts arc: h iJ~. Thi$ encomp,u:~$ a p::,I o t i0~$ ikc rrir ing ;1:: l'ligh ~):it1.d<'i, 

wheresclar :;:,d .,,ind po..,Rr art! not efl.?:Ji~e ard fossil f1.eh n o, up.-.:. veto 

trar,;port . 

---BUSINESS MODEL---------------------------------------------
----;-- Transactional 
~ti A , r t n " , 1 , Igo i < Jf .., < 

Pr RC; arc sm311 CMUJ~ 10 X: built i , o fatlOf'I ~nd S"lip~ed. fu ly fuclcd . tc the-

■ 

• 

• 



cu:.lo11e ·. We cxpcc. le ~uild ~nd o:ic,-~l~ lhis p·o:c:i;J n hou,;c. =us on rc~:lor 

muk~t pc-n tt rat icn ,,..;11 b,:.ocfit 'rom ~ b Ji d - own- op{'J"ate (Boo; !.C.-..,iCe. I' th::­
<ompnv buil~:. fuo.."-1~, op::-t-'!:es ard do::<ommi$~ion~ th,: plant . it grNth· rc-du{es 
L~ .. burd 1tn o, th, rlK•i\o'in, P-'rl ·I"· Thi, i, m<.ch .,..;.,, ...,',th ru:ton ,.. ,mall "s 

PF~( 

A DrD <'fl')ir c-<an OC launchc::I into spate- :>r a ~ nqk rockct ...,ith all tt>c-fod l nd 

f)"<"lf'('I ;.rt -.r,,ye-< fo•· tr><' m 1M 1nn - n:-1<n,rf1 l(";,t" ~ ,-~!""'" npN·,, t1<'.n<. ,,., 111-,,-, 

ncc,foJ , PFRCs <.en x- usc-d '"'· powc · on the rr,:,c,n Oil Mai ; , e r :x r-iarn«I $)il(<' 

,1;,t1~~- ~'• P. w1!1 ~r!,vf"l·1 ~ .... ~ tr, rvr nPr w,lh ~ r- r,moo ll-"f'Q<il''\l"P r nm[l;ofly Ilk" 

J\.oi.~rop '.:r~mn;on to :>uild and t .. , L spate• r;,,.-clon Bn~ ro ck• l• . A spacti , ·,.r,ion 

ot ttlc rc.xtcr wcukl li.r:ll\' be .:i ~ J n~rc- ::1 ~irn,:,~ rr.on- c-xper"..i"<' than.) tc-rrc~trl.:il 

l ~• fird product w I b• a l MW,. pcr, l '::>1"' po""~ u ,il :i;u:~ a, th,onO' ih :>v,n 

hu e . 

Sell poreable PFRC fusion reaceors 
while developing D irect Fusio n 
Drive 

A nnit flp,<,i(Jr ...- for 'l.fJMI' ,-..ill rN"u r,- IKirl-t ,,,-111 rl.-.,,. <">l'm,-nt ,,.., .. ~t mltNi 111 

s ·,~·.rs . - ,·s 's 11'"-L".SJ fY Lu L,S[.Jbf ·-h ',f uJU. lll s ur ' I LI,~,._.,,,.~ .... ..,,, .s ru, J 

lru y na-.di-o ff oi>"ril on, a nd lo fl Q',l - qua lify l:w<: fc il" m~ lik,. l h.,. r110 11to ·• 

.;11d l·-,,il c 11•~i11L". A 1 MWl u11il v~ t i, LI ~- ;,,,11 1;; llid)jld tlt:;,ig11 J;, lh;; fost 

terrestria l p rtab~ product w111 tc applk.1blc :o many ncu-tc-rm mlssio /\s, f•orr 

rcbotic d !!o!!p space nin ior ,; to su[zc" pc;•;,-er on . he mocn 111K t-Aa rs 

llflu Lh, 1 MW,i; unit is.sx cnsl~tl)' deplc1...d, we will c ..... elo:> la co11-n~r,:ial 10 

M\'\'r.- dcsi3n. This w ill be appli: .1blc 1, mod J ill' pcwc- plants 11nd a :limi buted 

po·N<'r gr d. A lugc-r rr.-Mlor ,.,i I t,3'y(' S(ffi<'N:>rOMieS d '.<3lc for ti<' lar9<' 
mirror TT\.ll'}nr.-ts 11nd v,· 11 Ix- l~ss : h,,n 10 t ime-~ .JIS c-~pt"n\.lve as t <l(' l MWc I.nit 

---MARKET-----------------------------------------------

c ~ $30B 
> Apr•"~" .1., T ,_. 1.-1 .. , . .. 1 ~ ,., 

T~c- i;rap1ic $10 ,V~ th, ne.:.r- lNm J:OrLJb (' PO\\W n.'l•k<'t ir the- us J orC', 
including ,pan . Th ,r .. i, ,.,., innedizt,i, marke t for 30 unib pe r yHr. Th , marko.l 

i, not Ynsit iv .. In t!-iP 1,.,,.,.1i~Ni rn~t ,, f ,.1,.,1, rily :1 i.0F) . Mi Ivy r .isk,,,.." 

inducl• ba~!!J, wh ch ,urrb.r n . h@ ~hJu ~n<:h, [Of"""\<M-:l ·~:><">b~t lu 11:. aorcl , , i:n 

T~c ~~ips ITJrket ""0Jld i1iti.: Iv b.:' sr-"11 Sl bm,:i•j,e~. t :>t~ a l l.:>O?nOJS Jnd to· 

<.,rr ,,,rg ' flN ,11 -"'r,rrM,nn• c,,,-,m_.-.,l t r,., m• . ~nt'W.A cl t p;,m< .v,- ri,rr<>ntl y 

dcpencc-r: on dk."¾I .)nd p~ ~OW<:1' suppli<'~. which are vuln~abk- tv Htad . 

n ., ~pa.c11 mnrk11t ~ m enl i.1 sna ..r in r umb...-, v.ith po;r~a ps •1 launc~ ... s a y11ar 

fo r 00: , n,D Jnd NASA rr ~~icn~, b Jt th.:- r~.x t or~ w 1 t:.c- cor-,m~,,~urnt c l>y 11,:,re 

C-l:'.pff~IV<' 

{:Ur ·,-.r, ,-•J m,t,-. of I c:C)I-' ,.f 1tl. l (,i~Wh wr,ulr rr:>k!' th~ 11H l( ;.n , ttr.•rt,vr 

po;•;e r source ir SO!l'>l' U.S. rraorke ls _.n ~ pl~:H k,i; Sin9apo-.. . .'\l ;is~ is _.n 

•(ampl1- :,' a dorr eslic po·;1er m.,-~llt w lh vwy hi,h coi ls o f e le:tr dty, whiti"e 

l<.,...11, ""'" U L1<.: 1<.· ' i l furn .i ·,LJ1 U.Au·1<.•, l i1111 i,;u,,.~·r s,.,._,, ,_~• lilu.: PFll.C. :-0Lc'11s cl 

t owns .,.,old be rnnd d31cs for PrRC mi:rO',)rids. Ott>tt isolated Y~a1 ,-.-ith h g h 

<0\1<. r,r Mf'll'i w1lh r ~rrA')f'<i fl-1"'!"f 9r,;k inrl".-'"' H~,•,1111 '-n,i 1-'1 . .-rt.-. 1-!or" . 

• 

■ 

• 



No other fusion companies are 
focused on producing specific 
impulse and power for rapid 
deep space transportation. 

Cornpet1rig Co111panies 

0 tae,_,,_ @HELIDN 

1-'n'A'f>f nnl 1on• m rlo>l'fl 'f1 '1<"" 11rl'rnrr""" 1'1' Im IM t:.. l ~m F f rr.rr ~nl;ir ~r 

r d~ iui,d <>!J"""- :iuldr jX;·WO!f <-IOI'" "'1th ll,., '.>.'-fUd" <.>f Lf1<11 J i,.ld!K.., from l ilt! suu ,u 
th,t ,,.n,.f~ pmd ,.:-,rq m::o W .-t ~n th m~k,. nr,ly 40 W .-t h,r,, .. , . l )~[>lny,nc; 

'.'<LIY " ' II" " "'- h,wl,ly .,r,;~io,11\ ,,;1,., ... ,,.~·, ""• ,iuill, w.x.i.-·~ivo, ,11·tl ructlt.ut 

❖j)eHti,:;rial issu<.'S IX'<.J1<sc-<::f thcirftl'.'Xibilit-,.1<.;1dlo 50:op(, g <.'ncr.)t~rs .e·i:- ~r:~•1·'1', 
r • r,<>r'III<' :.r rl ', rthrr hm >IPrl !o prnclnr 1np ~ ·,..,, ~, ,Mrr d '"'" ti•,. N..'1',A , •. 

wr,rl. ng tn N ·.-,-h p f,«...,n pr_.,..,,.. ~•,,trrr~ ,nth,, ', t.-. l(l kW Wvrl, h .it tht>y '"'111 

alsc t:-, e~:>ei sio• .:nd requirf! l;i J n.:hinq racioactiv" m.ile ria s. Fu1~n 1~1\ems 
ilKfc;):;c t he :;c,1lc -Jf ~-.,ni able po.vc· bv ,l 'ac,or o f ten:; o f .hou:;.:,,cb : cmJ.:i~d 

t O t "l<'CU"fCr.t Sl3te- o f-th<.-- a•t . 

Arrong H TI..~i~n s;,stcrr s, ow o r o s tands alor c in its capabilit ies. TA[ s 3 
rnr-,m ~rri, fu<s r,r rn"Tip>1n~ wi·h ,.hn.,t $1P, ir ir,·•• mr nt. T~• 't .Uf' ,i,-•i1rir q ~ 

1~, :,i~ l:~ .. n- h.1 .. t,d FR( Lu Uuru 1>rv l c r1- -><.:n>11 l1 fu~I. TI,..., hd,'t! d1· r1v.111 '-0!J 

ru 1ehing S keV Mlotal 1e"Tlpe-r11tLre/ ho·Ni!ver.the · ·e,iclo· -.iust b@ l11rg1 for th1 

bcnm-hea:il)IJ t o be ats:>rbc:I b~· t "I(' p asn<'l- -.-,hich p.-ccludcs i:s use in space. 

H~hon •~ >1no1 , ,., rnmll"f'rrt>1I fo 11:ir <rm,;iw w,t~ " v,ilu~t or, C'J'f'.'IIH lh~r, \11-1 

l~,;,y ar<:- do:-,~k, r,:,n,;. a pi,lsol ~Ill •. , .. ,:h h<:-a:tt"I!) VI J rr,c.-r~c.- <l"+C (O'l'l)f(-SS. ' hC',' 
inlotnd to burr lwliurr- 3 and d ..... te•i.1m. Th■v h~,.., 11r'\0.1n c1d rudin<; ') ke \/ 

" l>I.. k j.>l.is,r .i l'-'tlll,Jl.'f.Jd,lr'~.- lmw '-'VS-'< 1111,:ir Fil:(~ ll<.'"',I<! 11 . I,~ u,n.t:· ufllw., 

ma~h nc an:I do not h ~vc an,- t hr1.1st m,x'l31i~-n. h er :.;-, get ::ic...-er l~vcl i~ ->ho 

50 MW. wh c, s too h 9h f:>r n~a --:c·r'll s:n<c niss1on. 

nat'-i TAI: and Heli:n >1r.i d2ve lJ pir q ~Res foc use with aCvancd ·Leis, w lh qood 

r..:,ull·, t..: r ct.>1 I 1<.:·111,.-n .. - -1i-:. IL>~<llt lo ,,.,1,lil ', loou, FIK ~.,;11lin't1 t.~·L " " "'di, 
• ~•n t~ ou;h lh. ~-,al;n~ motChan sms ire :fifi■r,onl. =kC5 c,:n burn ~""nc~ f.ill • 

J c,;, Lu l ,,_.;, h i~h J<.' l,1, wh ch ·, tl i<: , ..,liv v lli., ~~_,.,111. p re'""'"'-' Lu II•.· c· 1J<Jt1·.'IK. 

prc-5~H ('; ti-le•,· ,.., , ~(h <:'<C h g l\er ICll()C'f,ltHtS 3l(! dCfllitl~~ (·\'"C' "'it h 1:,...,,,:-r 

rn.1,11'J41'.ic fi,.lc5. 

--- TEAM------------------------------------------------
,,p 

A team with decades of 
government and commercial 
development experience. 

Mr. MicNl•I Palune .. 

lovr1d!'rc.?<! P:c, .'dc~t 
Mr. P11lus,f'k h;,, [<>fly- on" ~-,.,,.-~ nf ,.x.,..-iPnC'• ir r •rl,.a r fu•i:,r pnw !'I' ~..-~1 .. m,, 

sofl'll'are :1ui-~n. Arlifici;i\ lrt.,ll i~ence, conlrcl s~1lerr cesign, aona ysi1, and 
shllJIJt Of' of JcrC~p;l(:(' • "Id C')Cl''JY S','St(:f")S. He ', t he P l 00 Ol.l t.. i::.r-A f CPEN 

.i11J GAMO I',' µr'-'!,jr "" :. u, -._~ 1>11,..,~~l"'" ~ml f .1~iv11 .>1J1-.-..:t '-'k t .·c11it.s. ) ri,,; , Lo 

fcu i-di 'l<J PSS in 1992, M-. )l'uszek WH an Cfl<)i nccr .::,: (!;'rNal Ek-mi c (GE) 
A.tro Spa:■ 1 =:a..t Wir,,:h:>f I\J and at Drap,,- L.111bcral<Wf, wh.,re h ;o w.c,rked on 

ll i, SI'"'-" $ ·,uL.I.., Sv..._,. S t~ti-~u, dl·J ""l, 111 driu" n ~viyd .iun . H~ lu~ d r;..._1,.,1~,•~ 

in [ l,d· ic_.l ; n-:;iin•'!l'·nq (19U,; and a r [ -.qinf!«'s deqr""" in 11.l!f'onaul io ~nd 
A:.l rvo1,1u lH. , (197S) ·,0111 ll•~ V.t",:..i~hu ·,._--Lb ln:.l ituLc· d k d >11.1lucr;. 

• Prc·sident/foo.."lder v,itrl '-0 y('JrS ~xpcri<' 'KC 

• J .,,.,,._ nur A~l>A-1- 1,,s n-, ,n.-1 r::iv,,.r ,.1,.rtr:in,t , r-nn r...-1, 

• (.-,nh,~ls,-r'l, .,..,...,11 ! ii- :,,,-rn<,p.,rr _. 'l<-l l lr.,r,rr l .,h 

• l:09inieer in /,~tro1a.1tiu , D.5 in H:, M -

Mi. !>tephantc' Thomu 

V.~ Prcsi<hr.! or.d Df"D l~:J 
M• . TlY,m.,s h_.sh...-1· ,ur,C:,<; . llo",,rompl~1in1Jh'l'c;f-(IC\l9j,.'l<i °> '✓ {7001) in 

/\erona uti: s anc A, lro-,;ulics f r:>m '-he l\-h:.saochL~1tts Institute of T11et-nolo;it 
She is I N,'.SA '-II /I.( fe lla~, for t i e st.id)', ·•=us on-E:n~led Flu.o C rbiter ar,d 

Lan~er". led ou· NASA STTR :m su1Wrca,-d u: lirv., ma;;r eh f=r !pace fu,i :in 

w~tem~, ard ha$ led projc:e on rl'.'rdcz,,.ou~ and prru;imit yorerJticn~. ~len~i ,'c 

<0<,, , t c·!-p.XI'.', ;;utMomous pl,1 1n1119, lnJ ~J la rn 1I:. ::ihc 1& : h~ Vice :.hair of the.­
Al AA Nuc ""' and Futu ·e F g/'11 lK:hn i:111 :onmill- 11rd 11 ,...mb.r o f the Fu ,;o, 

nd ~~t,,· ,.,s~ociat on:; s~ace cc:mmi _t.,,._ Shi i~ co - a ~L ,er :if s.,._Kal :,o:ih. 

including "M<l.llAD Rec ipes"' (l 0 1S; a nd '·MATLAO ~/Khine l,.;irr in 11t (2017} 

Pl :ii l"l<'d ,,, A.pre;~. While-> rr3oJllte student at MT Ms. - ho-n,1~ worked on 

mock~irg sJa<e<raft c cctric pnpu sioo and p umc impingcnc-nt of 1.::.1 thwstc-r1. 

• 

• 

• 



• \'PJCo ..;..,, ,:1 "".Ii 20 ""' ~' ~ l~~~..,i,;:,x,: 
• lc3&.. our fus on rock<:-t contracts 
• Ir,.,.-•. n:,mmPl'"n:il •.nflw~rr r:rn:t , 1rt ci:-11,.kr,m1>nt 

• M;u h!rl & l.S. ir t ,s.r Jn~uli:s, 1-/ IT 

Or. Chri~tophcr Golca 

Je.;cord, s,;~r:tis'. 
Cr. Ga C'3 jo 1<'-d PSS a ft.c:-rccmpkt "<J his Fh.D. n 1/.cx~Mica ano Acrc5p;1:,:, 

~rq11lf'"'1' l'ICJ ;1 i>f,rrf'ln, !. ,r.-P.r~,ty ,n /OI i (~. 1-1. Al'l'n~, ;v,. ► Mj,r,...·11<) ~n:t 

Phvsic,. Mnsac:i.u silll> ln5lilut• :>I" T..dinckg l', 201:'..J. h• h~~ 11xi:11rti~1 in 

plJHfJ CiJgrostics. s h:>rt PJI.A'd la ~c r~. ,1 nc p ,)!.Mo'.'. P'W~ CS. Ir h S gr~d1ntc 

~search, h e ·, v11!$li,;;alt>d the in i:le ·rTM!! i lation ::,I a llSl!I"- _.nd mi:rov, .. ~@- bn«d 

diJJro~:k tC<hniql .:-, 1 J d.:ir REMP (tl:c-.cn?ri<:C' E11h~r.::cd Mult i P~otcn 
0 1iution; , i1 nJvc-1 cn•,;ronrrent~ rckvar t 10 pla;11a i;ropJls on 3rd .:m·Jtc 

s,in s 19 a :>plical ion. 0.t PSS, he has b.ie n rurning thi! 1t-•1,y ijn11rgy :li1;ill01l ic o, 
lhe PFtl:C-2 .. r d "H:r~·nq en nrc1:>a" tec,n:>/01;y de ·, e lo~menl, Fusion pcw!,!r 

e looc!rcniu, i nd i:luma-circuit mXel, . 

• l caC RcsNrch Sc C'flf!t 

• L~scr. m1crownc, and K- ra'; ~ las11a d1~nostics 
• Ph.D. l"I Mcchloiu ,'A<·fOSPC<'. Pr nccion 
• K.~. A,l r<>rlthn ~'1<1~1v,r~, W II 

Or. bngcctt1 V il'IOth 

Cr. Vinet/- is a prt-t im~ r<"scarcl-cr at b<,: h hmcctvn r- lasma Pws cs Labora:o y 
.. nd Pfinc11\:,r S.1tel il..- Sydterrn. Sh .. ~nto<ptorl s 11 i1 pla ~m .. sp11elroscopic 

d iao~ro1.. ics ,ird compulali•:>na l -nodeling . ~ht, wor~s on l'oo, ~- r""{ ,,nd 
ipedroscopy di;igno,lic:< on th.I, PFRC-2 and powftl" electronics ·c,r plnma 

hu ting anc co,tr:>I , and &n_. ·fsis of n d i,,tion :>r l fw :ompcntmls. ':.~I! h,is a 

U:Khclcr ! dcgr~c ir Ph•,·sk s '.2:02i, a M.:m,:,.-r's de-(::r'-'C' in 'll, cu P1ys <S 

f)C lo:J4), :.nr :> l>h.l:. m 1: :.•.n.1 11, v, .-~ {/(:11;, fm m M11nh11 \ .n 'lf'r<:il•t. lnr :> In 

her grJc ..l..' :C> re5C',?Hh, st,c ~,:,.-rfarrr.c-c a c::,npln ti~·e studv o' an CP ln:l.tetivcly 
Cou:,l,,d i>lasma '11..Clcr flo w mod.,ls uld OJ•n,ling condition, 

• ~ ... ~.,~•J· Xi"<'l l i,l 

• Sp,cct' o~cpv and K- ra·,· plasm.1 d1agnos1ks 

• Ph.D. i"'I Plasrra Ptr.,-sic. U. Murrb.!!i 

Advisory Soard 

Or. bm Cohen 

Cr. :::>t-,en is a P ' 1<:b.11 i;h•;$kist at the Princc:c n PIJ5rra Physk ; Labota10,y wit~ 

()Y('r 4 0 yc-ar~ cf O:X~e n ~n,e a nd.-. 11,.J. ·ron \.11 I. He 1r·~cnlt'( l w odd- par Ly 

hu t~ P=AC a nC: 1.u~r, s..s I ~• PnC-2 llxp'i'l"ino,nl , His ,-.,su r:t ir . ..-ro, ,l~ 

in.-11,rn> th,• r,h>;~ir~ nl fi~ki- rr ·, ~rsr,l .-nnfK]ur.• inn r,l ,~m.,s ·.vit~ ~mr,h. ... i~ nn 

fl ~i;;n iuu,e:;, ao·M!Jl ror c luelr., co,lin<!fflenl, h ~al ing . r o.-- lin11¥ d 1·n11mics, 

stability, ~nd M .,.ar{~ pl~sma thrus:crs tot prop,l.-lsion :if spacecratt to remote 
pl.,nr t• .,nci 1,,-•,' ~nr 

O, . Joh" G. C,ame, 

Cr. John::;. :'.:,a,,-.,, is [ rrwilu.i Prcf..sscr o f Phy~i:s a l t~ .. Uni·.-..-™tv o f 

'SJshrqtcn in Scat :k. His rcs,:-.}((h iotcrC'!.t ~ Nl<lu:k quJntum :,pt , ~. nl ck ar. 
;1nd Lllri1 rcL1ti11 ;1 c h.::a\oy i-,n p tl~~i~$-.-.il h ovc· 300 pc,,."r rc11 cwcd 

p~ , l ,~t ions. Johr has scr,,d ,r P10<Jrnrr Ac vi!>Or,' Com11it tc~~ fo-11ultip c lar~c 
r • r,rror.-,..,-1•. ,r r 11rl1n~ tN' 1-i', '" ( "yd ~l rn'"I {I ,..,..,,,,-rl' H,,, lc,.j,,V N., tmr,,I I ;,h). 1-1' 

preH itly i e r,es.u :.u r of the Edem;;I Council :>f \h t l'-1/,C 1n~.,.11tive- projech 

prognm cf NAS A. Jchr is a p-olific;,uth:x- w-.01o11 wo·ki ir e ude Thi ~ La r . J m 

H~u::hlr'"'-c· E 1l,11~.Jkt11t:i1L, 'lunl..,._.., l1, J11J TtJ u>J c\iom, (S;>1i1·!1-r 20ltij, Ll1t, 

H i~n<~ ficion flO~ s Twisto·, [ nst c n's llrid:)e, and f ffrr i's c;ocsl Of', .'!Mover 
/ ()(! r,r:r,.1l~r-!,..,,,.t " l h" All l'rn~ "v,.,..,.~ •:M'n<f' rnl.1mr ~ r, ,1:!1,h."d l:1mort ,!t 

(1984 to prc~cnt: in Ar aloS S<ienc<:- - k:ion and filet M"')~:inc. 

Fo1.1Rdin9 Story 

1-'nn-::etc n ~:cll1tc ~~·st,111~ b~Jn 1r l',:9:l as ~ ccnsult 119 corr pm;,- p ov1dlf"l!) 

la unch s~ppcrt scr:kcs to s.:,'cr<1 coumun ca,ion sJt<'"I itc l~unct-,L-s, ir clu:lin,; 

Cakr.1wlftl,,'lndostar I, Ko-.;,asat, A~l<t~al Yid 1:.cho:.llr. Uncc ,ve d cvd~c,d cur 
conm1rci.. 1ircrifl znd spa.cll-Cl'a ft , o ntrol loo lbcx,n, ,,.,,_. b..; ;Jr o ·le ring Lrllil'ltrg 

J11J MA TLP.[; Lunsult i,·'J, hc-l1•i11y ou· L~s l"'11<.t ", <l<., i~L' ,!,~· 1·1. " irnL ·n ~Lil il ·,· l,,,m 

LI L-ir µurd 1~~<:. 

Tt-ccom;;an;•'~ comrrrr:ial ooftwarc i~ w..c:d world w de lor en1Jinc:~ring u~iJr. 

Ou· ad,·a.-c..ct renswch for ;tgl!n: iu likO' NA$,\ r nd th" ,", j· =cn:e kui:s P~~•~ 

~11ftw ;1r,. :,.r tnf' rn tin1J• ."<1Jo>. Dor rP; !';i.rrh h~~ rl'<lll l'<'I in lhl' ;,,w;,,r.- n f ._,.,.,..n 

pato1m ls, ·angir g ·ro1l o~l1cal nnsors tc proximity 1pa :ecraft maneu.,e·i,g to 

tJr?('t ,rxking tc tu~ion propul~ion. W<" h~vc co ~-,11ed ...-itt- P'inccton Jl:lsmJ 

l>hy•.1r•. I ,lhilf,,tory ,,n fo~i,.,n f"l'·r,r111f•.1nr, , r,,.-,, YYM .m t! fr•.· 1r,,•,r,n· ,..,i th~ I) ,.,,rt 
Fu1i;:,n [)fr, (' Jt : 1C! ~ensc .6.d',¥(('(. Research FrOjtCt$ A.:Jenc{ 100 vc~r 

St .. rshii: :c:>nfu .,n-::1 i, 20'1 . The nv 11nlor of t h" PFRC, Dr. Sa,.,, :'.:,h .. n :,f PPPk. ~ 

,i l Ly-.U~iw• Jr,JwlL,l: ·->r,Jk r 

• 

• 

• 



---VISION------------------------------------------------

t~ 
A bold, Inspiring world of space 
exploration enabled by 
DRD/PFRC technology 

fu:io-n vropul~i:m .-.ill cJu:e <l pilr~d-9m .shift in :kc-~ -:.pxc m 5~icn5. t-' i55iom 

will b@ •impll!I", fa~-t>r, lul l!'<pensiv• . and n1lt,;•n me r@ 1:bla . Si-nila rly, a , ma ll, 

porta,lt• f.J!:ion ·eJcto· will t:;:- g1mc-rhmgin~ for surface ~ow.:.'r, c-rJblir,g 
manr ~d nissions ar d sup~orl ng in~uslr al a~pl ~ lions. -iw P~S::.C will ;i,n;.b I! 

L>i!,, ,d:J 111 c.c.i,.;n•, ,,..jtl,uul r~<.juir r1<J l h~ I.An d,~ ,m~· r...Ji<.:<.1<.liv<: 11 J k ~i~l. 

A fJmih· of PrRC rC'.xtors of < f'( ,cM .sizC'~ Md ~~irg diffrrcn: ' 1.lch (Jr enc dat 
r,rnvicl,o .,., ..-o-;•;~l"m n f fll, n, p .,,.,.,.r fmm ""><11,.- -,.ar-tn· n ff-<Jrll1 ,..,,,,IP 
a~pliulio -.s .o m ;,du ,., po..,,., p l11nh b,ilt froTI dean~ of )FR:'.:, . O ur ~~ion s Lo 

m.:ikc :~.11 .i rc~litv. 

$100K RAISE SCENERIO 

4 C K 
7f'K ' " :,~ 

10 1( ~!'\ ., ~-" 

Our illn'K'di ~t(' gcs"il fo, th• pH,cc-('(ls is : o support cur r !'\•,ly ,Ma dcd COE 
NHJ~► ~r.•nt~. In tlm r-rr,9r.1,1, th,, ,:,,-.,,, t m<.nry <)""' ,.~., fr•rr,·., I rr <i•.,rrh l.,h 

o r uni~"u i\~ le ~uk rm ,.,~..,, lial work b r ~ co-nmucial ,;,~ p,iry, and tt-.. 
cor,i::~ny mu1l contribo.le ils own share of th@ wc,,r~ - ''cos. -1harE". We h~,·e ~r 

,h'l,nk<l !COJ,000 in 'vJt.r,,I ru11-r.~ l'I 1K.h l(.'qui·c~ UJ . IJ t.u11L1ili JLC szoo,o:o 
over aboot 10 rrontl11. Tii; sup~oru crlti<., m~c-lin9 anc an.1lysis n hN t r19 

s·,·stem cp.i'llit.a lion ' or . tK> irn:: a~ ','(('] a~ bf!rqhq a d i.;.qr,c~lic to l h~ ' HIC- 2 
m.,,:h !'IC' to r 'K·J1urt ek'CHOn prof1c-~. 

'Nitt- acd' .ion~t fu,d,, WI!...,; lah d ata wilt- l w ,',A.PA- E fund~ io, ,...,.., gy 

dia:)ros: i(: -lt m..,;c.irrum 11:,Khirn: CM.lm~tws - t r'I(' highest M3'_Jn~Hc tk· d > ,:,rd 

li~"li111,1 w..,.,.'i w,: l~n ~lt.~ t.'i<Jlt.. Thi, dJhl will .wlf1 do.i·l'.l11~l1"lt. lht. µo:d c1n,·•1<.t.· 

of the :IJll't'f"I hc,:,1ir9 svs1cm ..1nd h~lp us d~sign 1he next m :Khin<e, PFRC-}. 
wh ch will h!!a. phu-n~ le fu iicn c:w di.iom. TM ij;rip ,i< s,c...-s a r:ni~h 

l>llldk<.b.-.n of h.mh r,.,. Lh,111 :.t...i .uiu~ L.,,,,L"Nlkll ll).J<..I..Jir11,1, "'p,.,flllWn. 

O~•eraolicns, hudv.-~r■, aon:I !ileneral ~usinus up■nses. I, the h,gi ut fundirg 

H~n)rio, we:,~i ll t>c )~I~ :o purch:isc .:in'1 tc11 ,xioipmcr1 tor the r-;:ri.c t:,:p('r ,nr.-n: 

t~at c?n : hen l::c applied :o t he p- Rc- 5 - 1J<h as n,('w "llore dficicnt ,rn:cnr J 

,fr•.,qr ~ ., -..1 r,nw,., ,.fr.Iron ro; 
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tht'-<1rt in ~ne 9v ,'ll-1 ,Ju!' ro~PlCe ~'l~t~nH. 'Ne <Ir<'! ,11~t vely d,,•,lop 19 

e-xc1l n,;i le<hnolc>g',' for , lecln t1: y backup, e lt"Ctm; vt'hKI~ <"har91nJ, \rnon 
1'' "1'111·, i::n, h :1 11.,- - 1 h , w - ,,,, . ,., ,,1,1< ••~. ~•~•·• ~• 11, , 'I'•~.-, r,1 fl rm 11 ·,11 ""' 

fl'fing. ,1Jocti ·•chk c5 and 5p.icccr~•t c:>ntro .;r d n;:i,.,ig,1tior 

iii 

Nuclear fusion development is a 
substantial risk that we can 
offset with partnerships with 
other fusion entltles.leld­
reversed configurations (FRCs). 

Rids$ modaud with~ 
Our prod41t:I i~ not y et ready fort:ommerdal 0//ipfoyWtenl. 

',•,'c J u ""I ·1,Nc <lfl Ul"-'l<l.i·",I fu,_i<,., !Ls><.k1. AJJiliund rl.'.>c<1rd1 J1d <lc-.·dup·w~nl 

.. , .. ,-J~J Lu IJl<.:dLL"' ,t r~11 cl i1> " ' "" fu,. KJ11 ,.,. ..... 1.,, ., ,,,J Lu .J.,~i~n ~ , ...... tu, U!,,d l,I,. 

to $p;lCC- .:-::,pli<Jti~n$. Wt: •my ,:-ru.,u~tt:t urcxp(X:('d dt:l.lv$, c,- m.Jv l'l(.'V<:,r t\.lvt: 

a trodxt ;l(;~eptcd b·,. th.:- n ,11rket. If the-re 1~ <l I.Kk of J~tJkc b.,. p,;;itent1JI 
ru,;ln-np•s n f ., nr.., fll'<Vi 11r · , tlv- ,r.m,.,,.ny -n,v nr,t S1H'rPNt 

rhe l>F'~C reoctorconcept ha5 not yet rxhietred fus.ion or propu/s;or,_ 

AJLilio·i.; IL'"'-<lfd 1 <Hd Jn·doV nL•ul " ' l' l~"<,.frl.J .c J c•no:., n l'.ik tl,.,t r-FP.( lSll 

achi('Vt fo~ion ,...ith a n<t '}Jin. 'Ht m.'IV d ~,ovt1· uncxp«:t :::,d pb ~mJ n::tabilit i<-~ 
or t\.ic: s1n:Jf(' h"a:i~ rr.-thod may "ICI coopk- c-ffid('nti\•('"IOu9~ to th(' pl,H "l"IJ. 

Th• fu~ i::w pro~ul-;,i::in srstn1 ~Jr not b;:o lul v :('~tc-d Jnlil th:· rc?,(t::ir i~ ;>r::iducimJ 
fL:s.i ; n_ Th " :>r::,p., sio, oriciw,q• ma )' n:>l t,,, h'!,;h "nOLgh for p aclic~ c•" 

1>5S hos irs foundation o.s o sofrwo,c-and ("On.suiting tomp,any with limirtd 

uperie1t-te p1od1tt.ing hardware. 
P::05 wis fomw d in 1<;<;2 n a , ,a.rospa-:11coos~l1in~ con~anr and launc~e,: its 

fir~\ ccm-ner-:ia1 so't,v~·e p · o:fud in 19<::5 . Our first :cnlrKI r■l:a lin~ lo fusicn 

propul,icn ,,,u i"l 2ff (,_ ::lLr ~u · r~nl ~n:J prop<»..d o p,,ra:ion1 "'" ,ub e,:t .o a 

t h~ b\l' ... n.:-H risk~ J~~~i.1td ,,,ith tc<h'l(':IOO)v cntcrprhc~. Th(':.<:- ind ,Jd,:, lik v 

fluctuJtlons in <::pc'Jting results as the ::?np.'lffl' re-Jets to devdoprrc-r:s n its 
muket , m~.~ g,:,s its 1ro,.,1h, ~nd t h •rotrv :if«:mpc:itors intot~ rrMkct. ','fc 
" ~r,l'f"t In nn 1r m•t Ir.~~:-~ un ti l "•r c-;,,, ,,,.1.,1-, ,,J- ., rnr•,•.t ,,,-t h.•~r nr , 1.• nm:-r; 

fer Lhe Comi:an{s prod uce. -hErE is no .-:ssLr.:r.cv lhal w,; will b e i>f:>fihble or 
9enerate ~utticic-nt rc-•?nues to sur-po· t our opcrat icM. 

E,011omic and lndu~try ridu 
Evolvin'I .-.gu/,,,tions govern ;"'! nurleor fusion pD we, may impact the Compan y'11 

••• , .. ,,nt1nl),II P lJ.',, ;,rn1 lnl~rn~J,:,,-;,I f 11~1r.n ''":\l h1 onn• W I I f'',·:il,•f< ;,nrl rv·, 
1mp.ac: our op!olion• an~ b<..:o ness su:~ns. If ,ew or chansec r1!9u atio,s .tr~ 

introdu<c-d, ths,y may lirr.it oJr aoi1 :;· t<:: markc: ir,d se I our pr:x:ucts and 
~f'r', 'trf" tn n.-;tmnN~. ~• ,'11'11 ... , po~~•htv hm 1 oorcu~t r.,-n('f''•, ~hill!;• I n .,p,1-.· n .ir 

produ<ts an::t ~cr1.·K.:-~. 

W• an d vp .. >dent on general economic c°'>dition~. 

Our bt.~incVi mc::kl is dep,:,nd~nt on ::xJr tar".}<·t cu1tomcr~ bcin') Jb c to finance 
l1 l!i1 L W n U..IVr.: . 04» .it.cl i11l1,·1,~I. Ou1 b<..~it"">> 111~11~1 i~ lhu~ J ~IJl,lll....--. u 1, 

natiooJI and intcrn~t or.al economic c-ondi:ions. Ad,,,cr,;c raticnal aoo 
1n!Prn1llr,v ,rr,roruc- rnn:f11Lnr~ m,,.~ rP<hl<"f' I'll' foh1r,. nt f'·,.~I nf r,.w IM(Jf'I 

LU!,,IU " "'·~. vh iL·, -..aultJ 11<,!l,ldl v,;ly n ,v~:.I uo..r r~vt,·,u~. onJ I-'~•- .>l1· UJI ~l,,ilit1· 
lo co,tinuM op,,rat i•:>n,. Th.es~ fl uclu.~ticn~ may b• I ynif can t aid -::uld in pstd 

ULI ~u-!itv ,U .,,,.,,.,., .. .,,.,. Uu,i· ... ~· 

1. N:i mc-nc:y-orot h,r consitk-rat N is bcins scli: itcd, Jrd f sent, will nc,i: be 

l.. Nu~ -,~~ lu ~y .!1:! :,,.;~Lr i.i .. : .. LJ ll lJL ,l<.(.l:J lt:U ,nJ IIU 1-'-»I u l .1..-.: 1-'U!LhJ ~C 

price can tc re<c•iv<::<I Jntl the c 'fc-rin,;i st~t«TICf't ·s f iled an,j cnlyt~ '-oug~ ar 

n.,~~u, ., " "-'""'V l " r KJt ].,., Lu li.....L,d u1·L" II"" Forn, Ci~ ill!U, 11 v,;,lur~ ,,.,ho 

e~pr.in intern\ durirg Pre-lzunch ,viii rec" ve ~r, 111""\ild .,,it, i slruc.iom o, h:,,,, 

l<> LUnllr !I <.ltd :.,[tki<1 y 11~~·}l . N<.:l ~II ~'-'1!11-'.-t,tL~ lh.il J i~ ...iur d1 "'ill !J 'JU11 lu 

fik ,; fern, Card au-.ch a c.111paigr, c-spc:iallr if :,c;· d sco·fM t~at th<'·e is oct 
e , ouqhirvu tcrinlEr,;:it. 
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