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PROBLEM Powe- znd prosulsion limitations of curren: rocket engines
Ducumenis

Inhibit interplanctary travel

SOLUTION Eusinr prapi
space Missions with half the s tiree, 10k the payissd ane 200x the
avalable powar.

neard power in ene deviee will trarsform deep

PRODUCT PrRC - 2 cempact, inear fusion reactor that dousles as a fusion
tacket for saace applications.

TRACTION S6COKs It Innavation Network for Fusien Energy (INFUSE)
funding In 2022, LDIs from DeD organizetior: for ruclear fuslen propulsicn
| $IM government sentract for state-of-the-art powe- eloctronlcs for fusion
gyslerme, 201 ¥ 20TV Phace | & 1| NASA NIACS awares for Fusion-Enekled
Piute Qrbiter and | andor

CUSTOMERS Dol NASA, TEMA

MARKET ADpIOK. Market size: $308

COMPETITION Ho otaer fuslon eampanies are focused an producing

specifiz impulss and poveer for rapid deep soace transportation.

TEAM A Learmn wilh decades ol governmen. and commercial dovelopment

experierce

VISION A bold, inspiring world of space

sochnology

plosatioe znabled by DRD/PFRC

USE OF FUNDS Match federal INFUSE

investment and gather criticel data

from the FFRC experimant for designing t16 next-ganerstion
supercondusticg machire

MEDIA MENTIONS

HEl The Space Show Broadcast
. i

- Have Fusion, Will Travel
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PROBLEM

Power and propulsion

limitations of current rocket
engines inhibit interplanetary
travel

> o enable the kicd of

i ane Lo 5o and expe
interp aretsry tavel imagined by scienca-fietion and aspirational NASA
e faw exprriments selacted te goto touigh
and pawar, with harsk limitatiors an

reacy e rst ma

compramises ncargo ma

sunch cay = niists muast viail many

mes, 36

ars while e
solar system fer gravity assists. These long trip ©

ccver L paeeeles womplivaled L

Larita loging around the
e Up costs.

mes:dr

g eanwentinnz chemical praptson are § mantas

Interplanctary trarsit Emas
Lo Mars, 5 years to Jupiter [1]; anc 7 yezrs to Mercury [2]. 5ach prolongsd
timeframes mean large radiation dosas; darge-ous for husmars ane damaging to
spacacraft comacnents. Valntaining skillec statt and monitaring spacecratt
during transit is a's0 oxpansive. Many experianzed seientists may even Fotire

re thelr instruments seach thed intedad orbit.

WLl curienl propulsion sysle Urned s sight arsd o
place withia = “launch wiadow"; The lauach vindew far chespest (lawast Fe’)

iy i lrave L b

Lrawel o bers orly vceurs every 26 munths [3] This rears Ural, i the window is
missad, for whatever rexson, we have bo wait mo‘e than two yea's for arather ﬂ
apnnchin oy 1n aunch agmn. Bevalaticnary impraverrens in spare prapulsian are

needed ta maks interplanstany travel Fast and ¢

anarical.

What are the optiors for better propulsive performance?
Ta answe- this question, we must first understand how propulsior. warks.

All propulsinn systams need & sourre of snarqy 29d 2 moans of comeerieg that

ene-gy into a directed llow (exkavs) that produces tarust. The lastar you can

e e wxhausl came out ol an enging, Le. vigh "exhaust velouly” the less Tue

yau need. The mar= thrust vou generale, -he more carga you can move, and the
taster you can accelerate
reckete bt
bring zll the gear and lu

s ar inéeact aralony, but you £an compare types ¢t

renartation on ~acth: 1f yau go an varahion in yaur car yanesn
vou want. I you fly, it's muck faster but mors

eupansive and yei rAn arly aring & suitase o swo. In essence, you e

luggage aiid st for e, 2% we can trade payluad camadily Tur Line, w
comparing differant propulsion systams characterized by different combinations
wl thrust,

Our besl propulsion options taday are chemical propulsion {usually mi
fuels] and electr’c propulsion (energizing hesvy iens). Chemical prapulsicn
systems have high thrust but vary low exnaust velociey (3 kes/s ard b
limiter desp space cananil by [4]. 5o ar-powersd electic propulsian =

ng twe

Bms vilh

their bigner welacity - up ta 4% ks [5] - c27 mave pavlnads with s fusl, bt
typically ony slowly, because in orde- Lc gel high thrust you need a lat ef pewer.

NASA [6] end DARPA [7] are iovesting in nvelar Uirsa. propulsin (NTR) Tor
better performance, where the fiss on (saltting of atoms) of low-erriched
uranium s vsed to heat engine fuel sreducing high thrust anc semewhat fa
fured v kmys], Sul *he desslapment af M1 is shill eary-siagn ane ank eipated

improvements ir t- a Limes are madest [B]. Nome af thess eaqins lypss can
L
bring vour whoie car [ull af gaar fa- = br 2, an2 gel Laere as fas: 55 an airplana
i,

ucz butk substantial thras: and high Tvel velocily whal would be nectedd L

High power for eleciric prapulsicn; resded to =nsbla faster trip times, could come

from either fissian a- fisian reartars, Amwever, the pawer sairce must 250 he

lighte
and mate
!

¢ and Tission reat L
als, especially superconducters and semizenductors, have caused 2

rgence af infere:

-5 are izl Recenl advaniements i complation

and pragiass in var o0s fus on concepte. [here are now

a1 st to out slectricity

el fram nurlear fusian an the grid. Hewe

multiple commercial fusion cow
der
slterroting Lo do this must be large due Lo Laeir findamental physizs. To produce
200 MW oF mare, tey would nead 1o be a5 big a5 3 building, and still have no

competing to be

vt fusion systers

wntains of provuciag propalsive Lest 17 e Tusion cnergy procaced sy these
systems has to be convertad into e eetricity befors It can 5¢ used to generate
thras, it wi | sulfer ‘rom the sama limitations as elactrizity derived from nuclear
fissian - a big increase in system mass. In cortrast, & direct drive fusion svs
kel Lhrust withoul any
intermediate stags — could reduce the Lotal mess per unit of powa: by ar order af
magnitude or mere, enabling rapid trip times while greatly reducing tuel
requirerenks

arm -

where the fuslan anergy is diectly converted Lo

SOLUTION

Fusion propulsion and power in

one device will transform deep

space missions with half the trip

time, 10x the payload and 200x

the available power, n

Fusian is the same process thzl powers our sur. Comb ning Lwe smal er atoms 1



ke o bigger vne reluases Dewenduus erergy. |1 2his eneny can be conveited
into tarust, fasion srepuisian technelogy wil craate a sevelutionary shift i snace
travel, alowing fer the exparsion of numankind's presence in the slar systam
and beyond "91.

Fusion reaclors Lse eLver deulerium and tritium (D7) or advanced Tusls such as
deuterivm aeium-3 {2-31le) or hydrogen and boren-11 (11-110} as reactants.
Renclars Lhat use 0 Tusually oriy aroduce electric pewer and must be coupled
with a separatz propulsion system to create thrust, (osing eff ciency and acding
rerlving advanced fupls pradiees charged atomic nuclel that ran

mass. sl

ithou: ar incermedizta

be directed with electromagneliz fie ds, praducing tarust

stane and dramal rally reduring e mass nserer for the reart on. Far 1ke 0-3He
f e “ona produced havs velodities of 25,050 ks, This is about
ar missias 16 aur neighboring star Alpka-Centaurl, sut for interplanctary
missinns, i is necessary o mix mors beadiianal fus’ v th ke fusioe products io
qet exbau

st velacities in uzeful ranges (between 80 2nd 200 kmj's.)

Use the Princeton Field Reversed
Configuration (PFRC) concept to
create a Oirect Fusion Drive

Slen e
e gdjusted o it cs o
Hiissts 43 whs

i xed 3 ape
Gpening fc gererate ar st

Propulsion and power
generationin one device

Ex enrlnsng the plor 7 engiae

Of the current fusion proaulsicn technolagy corcepts in commercial
development, only the Princeton Ficld Reversed Contiguratien (PERC is small
and light crough te fit or taday's laurch vehicles, PERC is an sdvanced fusl
roschar that c2n mix propeliznt do produze thrush dieactly. | he BHEC works by
passing @ czol plasma (s partialy-icnized gas thal containg iors, electrons, and
neutrzl aloms). typically bycrogen, alang the fusion region of the PFRC Lo zollect
usivr praducts (charged ans). By alowing s
energy to escape 25 a alasma alume, PFRC can effectively become a fusion racket
ralled the Dirscl Fusion Nrive (TFD)

“hrusts anc spe

Ry changing the [ ow rale in ha caa‘ing

fic implses (4 messire of

eficiently a -eaction mass encine creales thrust) fo- a cwer lavel. Tha

LD wl allow deep spare missians o

having te uze complex qe

eclly Lo Chair destinasion ~athe- tkan
from other planets.

y as

Rteducirg =rip times and incress
large quanti

Lraarslormativ

ing paylead is of o Eical Importance, sut having
Lhe deea space destination isitsel”

1l et Lo Lae losers Lo bear bacs vasl quantites
- ta suppo-l pecple. Convent onal generalors usec as 2 power
source (Jike the one used on the Mars Persewerance sover 0] and the Pluto New
lorizans mission [111) praduce ¢nly a few huncred wacts, and a single image
might Take dews o fransmil frem Lae outsr planats

ower Lpon 2rival

st Lo

of dala, oowe

ch o karth. & PERC engine

ean prodice feas ar hindreds of blavial s of pawer even while in prap e
mods (thruste<), and a megawalt in reacto- made {power gene-zlor). PuL simphy,
25 power 2nd propulsion in one device

T aney

Miszians
sharrer

2b e by the DD “clude short-trip conjuncean (-540 days on Mars
e ir <pace) A1d appasitian-rlzss (- 40 ays an Mars, langer hme in
spacs] Wars missiors, =asid inner and suker parel missiors, 2steraid 2nd camet

intereeption fo- slanetary defense, usLoric minng, and near interstll

mizsions includ 1g using the sun's gravitationa! e'fect on Jight tc shserve
sxeplancts (plancts not in our solar svsrem 121

DFC can reducs trip times =nd enable increases ir missicn payloac size waen
. This can araatly enbarce and
nprove e scidnlific srd comni-ercisl relle of wissios. I additisn, 9FRE spie
e statirs and aneel Lia and Mars bases.

comparad wilh conventioral Lechnalagy in 3l ca

Lors Lun &
15 10 doubs that using Princeton Field-Reversed Configurzsion (PFRC)
ro'agy in 2 Direct Tusion Orve (DID) which car praduce both sewer and
thrst vill help humanity explare aur solar system

pwsr lere

PRODUCT

PFRC - a compact, linear fusion
reactor that doubles as a fusion
racket for space applications.

PSS RNy e
Product LIJ o
Milsdy 1ol

PROPF

The Princaton Mizkd-Reversed Configuration (PTRC) canzept leads toa 1121
MW fusian microrcactor. The devterium and helium 3 uels used 2 PERC
reactants are safe and norrad ozctive. D7D rockets wi l echicve 5 to 10 N per
bW of fusion pewer with 2 specificimpulse o° 8,200 1o 20,000 secands whie




PrOGUAING 1805 16 WRAMSCS 0 KIGNATLS 01 AGT) ARG SISCTRICTY. FER0LE Aol
[ Factary and shipned, fully feled
totaer

e their 0-year aperatianal lifor e,

YRET T

Prinzeten Satellite Systems” development roedmag facuses primarily an the
peentiz spacc and wlitary markets for small fusien reacters. Expectod public
private partnerships vall belp fund thie developrmant,

There are three key aspects of tha IFRC lechne ogy thal anab) moact fusien
el [13):

i

Sirgle AT Heating System. This innovat've, odd-paricy system creatos rotatng
elertric and magretic fisld= thal drve currents i the plasma, & by

Configuration (FRC) has 3 magaetic nall, waee be curren o
efficer:. Radicfrequency (RF) healing pashes the iors i
ive heating. The high beta FREC cont guraticn means that orly madast

beated plasma - magnets ahout the

oxpog

magnetic fieles are teeced to confim
size of an MRI machi

Adva

muchi

d Fie 3. The PFAC confiquration kas an intrirsic fusior exheust
s L Fusion produdts Larslor Ui energy Lo Uhe progellant Moving
around the fusion “egion. This pracess is inlimately con-ected Lo the size of the
reactor anc only eccurs if the maching is sma!l. Coupled with the high efficiency
af the RO confiqueztian, ha R 2an burn acvaneed “uann fuel while

esbausting the dangercus ash, resulting in negligible neutron raciatior. This in

turn mesns that onl minimel raciatior shielcing 's required - the crucial fezturs
which seeps Lhe reaclar mass down 2nd the spacific nower ap. Withoul advanced
e shivkling
would ke 1o heavy to operats

e wold dwarl T resl of the eogine and the reactor

a3 a rocket,

Marural Thrist, 1he PERC s ar 30 inside a micrar, whirh has 2 aatucal linear
form. For clesad-loap power production, bath ards sre closed and the cooling
plasma is ecyc ed. With ore ead cpen, tae mirror creates a fsion focs

whih was cansfon

L Lo un

o L erans i e propellant is cor
welocity 'n the magnetic nozz'e; ereating thrust. The ien velocity s about 100
kmjs, which is a specific impalse o about 10,000 sez. The PFRT can uniquely
producs elecirici’y at the same time by recyeling tha energy absorbed by the

walls ef the rezcior.

Wie have a staged development plan to achieve fusion in the PIRZ,

PrRC-T first demonstrated our unique heating method, RMIo, in 2007, RMI 2
stancs far odd-parily rataticg magnelic fields, where a sel of an-enmas driven

oscilating signals drive plasma current. In RMFg, this specisl atlerns
cortiguratian creatas the FIC slasma to:mation wita elsed tield lines, cracial

s cenalives

Langthen ng the glos et i

PFRC-2. wilh wize the adius, b
high-temperzlare suparconcucting
magnetic fielc s provided by water-cooled copper magaets, sc Lhe PRC-3 is
limitec to @ fizld of abaut 005 T, wae-e T stands fa- magnetic field strength ar
Hue density,

n operaticns in 2071, PFRC-Z us;
lux zensevers Lo canfineg .9 plasma. The

&, Kitplon-taos wiGpped

4 muet have a magnetie finld of skauk 11, which requn fully-
v of magnels. [T BFRC-Z is saccessfal, @ PRFRC-4 with 2 fisld

bz 2hic to achicve a keven “uzion of deul

riducting »
of about 5 T we

Dl 3. We could then uild a fligL prototype of a o
Circet Fusion Drive, fellewed by its first mission i space

n additinn 1 heing a rempact fusion roc<el, 3FRE will alse make a campart
terrestrial fusion reac
p
inremole

zreou'd se used in modular and distributed
e ik

This re

phennts, in poriool: syl

arid lecaticns.

ships v nubile cmergeney g

[ EREPRIT

TRACTION

$E00K+ in Innovation Network for Fusion Energy (INFUSE)
funding [n 2022

LOIs from DoD organization for nuclear fusion propulsion

$1M governmant contract for state-of-the-art power
electronles for fusion systems

2016 & 2077 Phase | & 1| NASA NIACs awards for Fusion-
Enabled Pluto Orbr,

Our MASA NIAC grant [2015-2018) allavied us Lo perform a systematic aralysis
of hew DED will werk and hew big 8| the sLosystams will be, civiag us

2% f a fusion qain o e, the rocket will
operate as irtanded,

Mare racantly, 55 was seleztec for th-se awards by Lhe Deparlment Cf Energy

iDOL) Inngvation Network for Fusion Cnergy (INFUSZ), which funcs rationz lab

or univarsity suppert for sommarcial fusior projecs ard requirss the commerzial




and austairen 1. 845K coat charefihg
PFRE Stabilizztion: Stabilizirg PFRC plasmas against macruscopic low-frequensy
modss - $240K fedaral, $E0K PSS

Eleeb-an Profics: Meusuring clicton dessi

federa), $57K PSS

profiles on FFRC wilh USPR 382K

These awards are for simulzzions ard for new anteana arre igements te increase
the efficiency of Lwe IFRC's vaiqus Feating mathoc, which will erable the Leam

Lo test anternzs i muliple software pracucts. Tre BFRC Stabilisatian project
will allsw us Lo simulate BFRC plasmas on supercomputing clusters using GPLs al

o

ially sinall tise scales. Thes tind projectis o oLl <od will bring o

diagrossic from UC Dav s, pravious v paid for by the Advanced Research Projects
Agency - Snergy (ARPA-E), to twe PFRC to meastre = sctran densily
plasma. Duarall, this 15 a4 mateh of fereral granks ba novate caliars,

cross the

n ~ccognitior. of the rapidly changing fusicn sechaclagy landscape, NASA,
CARFA ard the DOL hested a Tridgency workshep on Compact Tusior i Apr
2021 1141, The eonse tusion iz an important stratag ©
tezhro gy and (s deserving oF Funding, as shown o these suates:

5115 ¥

NASA" Ron Lileklord, Principul Techowly

ur Prspusivn: "Compad [usivn

slincs ax g wel deser

R&D injtiative.”

idate fur an uggee

ve whole o gueermmnl

BAREA: "Compact fusion repressnts an smerqing stateqic -echaalony wih

future poteatial Deparment of 3e'ense $300) applicabans.”

ARPA E's Szort Hsu: "There
fueian an its space a7 defanse app

5 already v

y braad stakeho.der <t in compact
“ians, bieion spacr propulsion s passihly

the [awest hanaing fruit in terms of a fist application “or compact fusior."

Goverament prag-ams [-em MASA Lo DOE <o Dol a-¢ taking rotice of the
sial Tasion ard

prugress in L

ing corptilive cpporlunitivs, NASAs
inl relezze of & “usion propulsior tapic fo- their Early Stage Inrovaticns
program for universities is 2 perfest examale of this N157, NASA wants its

ressarchers ko ae able fo ron esper mante an romaact fusian desices fo

n

corroborate Lhei- nocels, ard bath PRFRC-2 ard the planred PERC-3 could meal
his reed

‘e recently prapased 2 Defense Inrovaticn Linit pi
While we were not selectec for an awad due to the
our propesal was razed highly and

agram in ruclear propulsian.
leng-zerm developmen: plan,
tzer of suopert:

we received &

PEAT wos recentiy

e aled by the
of Interest, Muciear Advances Propuls
o

fonse innovetion Unit (DIU) for iheir Arsa
and Powar (NAPEL. BES’ proposal

i igh moeks fram aif reviewers, e to the development time home of 12
fiftec yoars, it vos ot within 1L’ charter o deliver technology 1o the

. in three tc fve pears

roceiv

impressad by Sow compact and pawerful tae BERC can be without

et ity tew radicactvit.. The (st
eifocnively for macewver ceuld have @

a superinnity i ol supremar

g vy et technalagy ur mut

great

sigrfieont adveniage in susiniang s V. A Fusicn

faar st -compete nuclsar thnemol nnd pacieor elecine

propuisisn sputem woils

propulsion on o pawer density aad detio-V copa e offering restart

wnd signitcont puylosd electsico!
effores ke PERC a2 criticel o

ant dsvetpmnt

¥
ing the TRL of promising spoce tochaolegics.

P55 hizs an engo ng 510 contract with ARFA-E to develop wide bendgap
2rs Tor fusian syslems neadec for plasma heating

d cantral sysiems. In a

o

amp)

projieclwith United Silicon Carbids fnow Qoio}, we crcated a nve

ampiifier with 2 15% higher volage rat ag and 10% lower resistance. P55 nd
Princeten University are designing three tyncs of boards using these doviees:
short high power pu ses [ s, and RF amplifiers (10

(5 s}, cantrol pulses
of MH7). The microsernrd aulse waveafarm ran be used for pulsed fusion systams
suck as z-pirches, mesging “RCs, ard ertic confinament fusian. The
millisezand pulse waveform can be applizd Lo aclive magnetic conlro of steazy-
uch s dokamiks, sellaalors, and FRT:
is apglicadle t2 a key olasma hea:ng technigue, ion cyclotron resorarce heating
fICRI1, in these steacy-state fusion reactors.

Ll Tusion reanle

The RF wuves v

ial cistamer for the fist
< require high survivasilty and eace of

nperalicn, and cosl per wall 15 po. 2 driving far ar. For example, mililary uses are

fer bacns and installations, o whica thers zreever 000 wo-ldv des farward

teams in the Army and Marines, surface ships, susmarines, drones anc space

wah tles. The il Lary industey wanls Lo move a0 ) Gallelield whers

brigades can operate for 3 wack without resupply, Diesc! supply linos and storage

e

Toeilities ute otlrsclve Largels Tor sy lorcis, sn s tlled cortested
Iagistics. FFRC reets the DeD's pewer needs safely and socurely.

The Nationa! Auroraics and Space

Admivislrabon (MAS8) iv u ey polu
customer for toth deep and near spaze miss ons where h'gh ower is énzbling.
Th's includes lunar and M ars strface power, Mars transportation, and deep space
missions to Jupiter and bevend. Mars trips that wil take 8 te 9 months with
shemical proqulsion can be cuf in hall, inreasing asiranant safery and -edi

ng

iriiced ¢ a fow bundied watts with a

sincle image Lakirg days ta transmit home, will be able to power drills and retirn
i
for life will all be furdz nentally a te

cost. Mabstic missions that have bea

b definition TV, Hurran sxplo-ation, spete resource ulilizcUon, and the search

Gl ar custorers inchde emergeney respanders ke the bederal Frasrgancy
Managsment Aigency (FEMA) ard -emole lacatians where traditional elsctricity
costs arc high. This encampasses apalications ke mining a: high latitudes,
where sclar 27d vind pawar are nat effective ard fossil fusls are sxpans va 1o
transpart.

MODEL

Transactional

all enaugh to ae built in 2 factery and shipped. fully fueled. te the




custamer. We expect Lo build and o prozess in house. Zusion reaztor
markst penstraticn will benefit rom 2 baid-own-operate (BOD) service. 17
company builde, fuels, nperates and decommissians the plant. it areatly reduces
the burden an the racsiving party. This is much sasisr with reactors as small as

PFRE

A DD engir

«<an be launched inte space on a sngle rockat with all the fuel end
aercec for the mission - an complicated A-spare operaticns will be

propelar
needed. PFRCs can 2¢ used for powe: on the moon, on ia arned saace
stalinrs. e will aclively seek 16 par ner with a prime asraspace rampany lke

\or o

Northrop Cramman to suild and test space ractors and rockele. & space version
of the reacter would likely be 2 hundred times more sepensive than 3 terresteial

il

The first product wil be a 1 MwWe perizble pawsr unit suzh as Lhe one shown
here.

Sell portable PFRC fusion reactors
while developing Oirect Fusion
Orive

61 el 1

A unit desigrec for space will require adsitional deve apment - ime, =t mated 2

5 yoars. This fa ntccssaty Lo eatablish the robustiess of 1 the comporen s Tor

tru'y hands-olf operzL'on, and Lo flight-qualify ssecific iLems like the radato®s
and Feal ngine. AT MW unil with the sunz magnet design as U
terrestrial portable product will be spplicable o many near-term missions, from
rebotic deep space missions Lo surlzce power on the mazn anc Mars.

Mter Lke | MWe uni is saccessfally depleyed, we will cevelos = commerzial 10
AWe design. This will e applizable ta modulz plants anc a distributed
power gt'd. A larger reactor will bave seme econemics of scale for tag large
mirror magnets and will be l2ss than 10 times as expensive as tie 1 MWe unit.

460 BUILE-OWN E !
Sellreactors as a service to select
public sector clients

MARKET

L $30B

Approximats Te

K
Near Term Partable Pow
Market in LISA

$16800M

sp
$1800M
FMERGFNCY

F120M

REMOT: “OViA S

The grapic shows the near-term portab e power market in the US 2lore,
inclu

ing space. There is ar immedizte market for 30 units per vear. Th's markel

nnt sensitive 1o he levelized rast of elactricity L COF). Mi tary castiemers
inclucs bases, which aurber in the thausands, forward tombat tezms ard saios
The shipe market would itz By be small submaciaes. both avtansmo s and tar

carrying o
depence

wal aperations rormand teame. Farwad toams ;
1nd gas power supplies, which are vulnarable to strack.

e cureantly

il

The space market segmenl is sma ler in Fumber, with perbaps 4 launches a year
fer bezn Dol and NASA missiens, but tha reacters will be commenzurately more
cxpensive

Cureent esfomalas of 1O of $0.16/kWh wanle maks the PERC an stirarive

pewer source ir some U5, markels and plaes | ke Sincapae. Alaska

san

example o7 a dommestic power ma-ket w th very hich costs of electr cily, where

v wuutd beac il o o stardatune, Lo power soure ke PERC
towns would be cand'dates for STRC mizrogrids, Other isalated =
casts or areas with famager pawer grids inclucs Havan and Pusrio Rire.

COMPETITION




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

Power apfinne in dpen space are curren by Lm ted {0 Hhase fror solar or

radiviseLopes. Sular power craps with Uhe suusre of Lhe distence fron Uie sun sa

that pansls pradiring 1000 W al Farth make only 40 W at lorer. Deploging

ry farge and highly elficient sclat arays are guite xpersive and inLaduce
operaticnal Issuss secause of their flexibility. Radia sotape genaratars 2-e heavy,
raprnaive and furthar imiled To prodicing 3 ew kundred walbs, NASA =
ytare in e b 10 KW level, Rt they will
ing racioactive matarials. Fusien s

warking ta dewelap fissian pow

alse ba exsensive 2nd require lsu

incrense U able power by a factor of tens of thausan

tetae current state-of-the-art,

Amrongs! on systems, our DI D stands alene in its capakilitics. TAL s a
rommerciz Tusior company with ahaal §1R.ir irves ment. They are desigrirg =
Latge Lzarn Tuebed FRC Lo burn proten-scren 11 fuel. They have ammouned

€V “Lalal lemperature,” howeve

e -eacto- must be large far the
beam-heating to be absorbed by Eac prasma. which preciudes izs Use in spaze.

Helion is ansther cammerrial fusion comaany with a valuzlion greater than 518

v are developing a pulsed FRL with heating viz me

intend ta burr helium-2 and deuleriim. They have arnounced reaching 9 ke

and comaress, | hey

sl plasira Lempe i i center of the
mazhine and do nat have any thrust mecaanisy, The'r 1arget sewer level is alse

50 MV, whica s too high far nea

sture,™ howewas Lhe

e 5080 MisSiors.

Bola TAE and Helizn are
rezalls fer conlingmen.,

velaping R for use with acva
This tezereh waplics o our FRY
sms zre diffsreal. TRCs

o “els, wih qood

wenliveirenl ws we

even thaugh the heating mechsr
i Lo Lawir high bela, which ' the ratio o e plasine 1
pressure; they can ach eve higher te nperatures and densities even with lower
magnetic fields.

A team with decades of
government and commercial
development experience.

MICHAEL PALL
Bk

Mr. Michael Paluszek
Tounder ond Fr

ent

Mr. Palussek his forly-ans yeas of exaesiencs in roclear fisiar powsr systems.
software design, Artificial Irtellige
simulation

contrel syslem cesign, analysis; and

ot acrespaze 294 encrgy systems. He s tha PLon our ARFA E OPEN
and GAMOW prograns e Lsion 1
curditg FS5in 1992, M. 22luszek wes an engincer at Tereral Ele
Astr Spaze a1 Zast Windsor, N and at Drapar Labaratory, where ha warked on

abors und Tasion suewr sl suni

U Space Siulile, Spate Slation, ard sulanarine navigation. He has o Baclielor's
in Electeical Snginesring (1976} and ar Exgineer's degres in Aeronautics and

Astronautics [1975) “rom

huselly Institule of

hnstagy

* President/Tounder with £0 years experience

© lears our ALPA-F fuson and r elertranics convracls

o Centrals erguaeer at GF Az Spareaad Diaper | ah

® Enginzer in Astronautics, B.5in FE, M /T

Ms. Stepharie Thomas
fice Presic and 050 leod
Me. Thamas has heer at PS5 e

o comnpleting Fer SR (IS99) a0d 54 (GORT) in
anadlics fram 4

Lics anc Asl Aassachuzells Institute of Tecknolog:
MASA MIAC Fellow for bae stady,
Lander”, led aur NASA STTR an supercondusting magrets for space fusion

systems, and has led projests on rerdezvous and proximity operations, detensive
counter space, sutonomous plaaning, and salar sailz. She 15 the vice Lhair of the
AIAA Nuciear and Future Filgnt technizal sommittes ard a member of the Fusion

us on-Enaklad Fluio Crbiter and

nduslry Asserizlion s space commicles. She is co-aulaar of sevaral saoks,
incluging "MATLAR Recipes” (2015 and “MATLAD Machinz Learning,” (.
pualisned ay Apress. While a gracuate student at M T, Ms. “homas worked an

modelirg soacecraft electric propulsion and plume impingement of fall thrusters,




® VPCo wwiet woh 20 ye

o
* Leads our fusion racket contracr
® |oars commersial saflware praduct develer

® Masters & 3.5, ir Astranaulics, WIT

Dr. Christopher Galea

Research St
Dr. Ga ea jained PSS after complet ng his Fh.D. n Mecharical anc Aeteepaze
Frainesring at rincelon Lawersily in 2071 [5.H. Asrosnars Enginsening and
Physics, Massachusetls Inslitute of Tachnclogy, 201%.).
plasma ciagrostics, shert palsed lasers, ang pasme physcs. Inhs
ressarch, he estigated the inplementation of a faser- and miz -based
diagrossic tochnique, Radar REMP! (Resenance Enhanced Multi Phaten
gnization). i1 navel environments relevart to plasma propulsion and remate
sens’ng anplicaliors. AL PSE, he has bean running the 52y energy diagnastic an

‘e has exparliss in
duate

the PFRC -3 ard working cn asraspacs technolocy devaloament, Tusian pewer

electrenics, and plasma-circult models.

* Leac Research Scientist
o Laser. microwave, and x-ray plasma diagnestics
* Ph.D. In Mechanica tAerospace, Princetan
Astrorautics and Fhyars, M1

((N[SHEET

Dr. Sangeeta Vinoth
Pescarch Suisntist
L. Vineth is a part-time researcher at beth Frincetan Flasma Favs cs Laborato 'y
and Princalor Salelile Systems. Sha bas expert se in plasma spaciroscopic

diagrostics ard compulational modeling. She works on the w-ray and

spactroscapy diagnostics on the PFRC-2 and power electronics ‘or plasma
healing anc contral, 2nd analysis of radiation an the companents. She has a
Dachelor's degree in Physics 2002); a Mastar's decres in Nuciear Paysics
(04, ane 3 PhL in Fasma Payses (217, fram busbai Lnsersily, Incia, In
her gracuzte research, she performec 3 comparative study of an CP Inductively
Counled Plasma reacter flow mod; sling conditians.

znd o

® Rasearh Seisrlist
* Spectroscopy and x-ray plasma diagnostics
# Ph.D.in Plasma Physics, U, Mumbai

Advisary Baard
Dr. Sam Cohen

PPPL uthviver, riior of PERE

L. Cohen s 2 p-iacival physicist at the Princezen Plasma Physics Laborarary witk
over 40 years of experiznce and 3 9.0, from ML He invented e odd-par ty
healad PFRC and suservises the PFAC-2 axperiment. His rasearch inweress

incliicis tha physics of Hield-revarsed canfiqures ion plasmas with rmphasis an
fusicn issuss, aveutror ¢ fuels, caafinemant, Feating, nor -linear dynamics,
stability, and advanced plasma thrusters For propulsion of spacecralt to remote

plancts and beyane

Dr. John G Cramer

Er. lohn & Cramer is Freritus Prefessar of Phy: at the University of
askirgten in Sear: iis research interasts include quantum aptics, nuclear,
and ultra relativisr'c heavy fan phyzics with over 300 pecr roviewcd
pualications, Jehn has served on Program Acvisory Committees far multiple large
ceparimentsineuding the §5" Cyclalron{lawrenre Rerkoley Natioral | ab). He

presently serves as Char of the Extemal Council of the KIAC anavative-projects

program cf NASA. Jshr is = prolific zuthor waose wo
Handshiake  Entanglenment, Nenfuca’ ty, and Tran: {Serivger 201
scianca ficion novels Twistor, Linstein's bridge, and Mermi's Guestion, and aver
2001 prpuilar-leval “The Allernate View” scienca calames pullished himerialy

s ireude The Quartum

cliv

(1984 to present) in Aralog Science Tiction and Fact Magazine.

Founding Stery
Princeten Sarellite bysterns began i 1952 as a consult ng campany prowiding
launch sUpper services b severa commun s, ircluding
Cakrawartalndostar |, Koreasat, Asizbat and Echostsr, Unce we develsped our
2nd spacecrall cantral Loalboxes, we begar olering craining
and MATLA consullivg, helping wus castomers derive L easinem atilily lrom
Wit pureliase:

commerciz airers

The company's commersial soflware is used worldwide for engineering cesign.
O advarced research for agencies like NASA 2nd the Al- Face keaps P55's

ir ressarch has resulied in the aware ol seven

saltware nn the ruling-adge. ¢
patents, ranging Trom aglical sansars Lo prosimily spacecrall maneuvering Lo

target teacking e busion propulsion. We heve col atosated with Princeton Jlasma
Dhgs, nee 9YH and £
Fusion Diiive at 21e On

aresened the D rect

n

aboratary an fusian projls

ense Advancec Research Frojeets Agency 100 Year
071. The ‘mventor of tha BFRC, Dr. Sam Cohen of PRPL, °

o kuy adviser and collaborater




VISION

A bold, inspiring world of space
exploration enabled by
DRD/PFRC technology

Visian

Fusiar. propulsion will cause a parsdigm shift in deep space missions. Missions
will be simplar, fas:er, less uxp

ive, and retsn mere dala. Similarly, a small,
portasle fusion reacto” will bz ame-chanaing for surlace powier, erabling

manrec missions ard support ng industrial appl
i,

ons. The PERC will enzb 2

dm

sul reguit g e ol ¢ iy radicactive materal.

& family of PIRT reactors of ¢ nt sizes and using differen Is can cne day
provide an erasystam of fus an pawer fram single—eara- all-gad remole

o7 desens of 2FRCs. Our vision = Lo

applications s madular power plants built
make That a reality.

— USE OF FUNDS

Match federal INFUSE
Investment and gather critical
data from the PFRC experiment
for designing the next-
generation superconducting
machine.

USE OF SROCEEDS

5 100K RAISE SCENERIO

USE OF PROCEEDS

$500K RAISE SCENERIO

cal fer the proceeds is wa support cur
ts. In this pre

ly awarded GOE
alr hlah 1

v L perferm essealial wark far 2 commercial csmpary, and the

m, the grant meney gaes t -

v musl contribte its own share of the work - “cos.-share”. We have dzen
awardid §60,060 in “wlcral fun
ower about 18 months, This suppert
‘m oplimization
ne o reasure o

il reguines s o contribote $200,000
tica’ madeling ane analysis 1 heating
the IFRC a5 wel a¢ brirgiag a dizancelic to th IFRC-2

ectron profiles,

vacrate. This data will ulh devonstiale the perlernmee
ng system and help us design the next machine, PF

t 2quipmcrt tar the PEIC exper ment
ch a3 new mors efficient antenra
derigre and power electron s

— COMPANY

A | Princeton Satellite Systems, Inc.

e

Princeton 5a

Sysiems, Inc. is a small company exterding Lhe state-oi-




the-art in 2nergy and agrosp. = are actvely develn
exciling Lechnolegy Tor electricity backup, 2lectric vehicle charging, “usien
prespnbaiziny, ligg e -thar-air-vehic s, solor seils, spacerall Tareation
flying, aunch vehic es and spacceraft contee: ard navigatior

systzms

g

Mebinile psatellite. con
Tompany type private

RISKS & DISCLOSURES

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

Ri § .

Our product is not yet ready for commercial deployment.

We do nel nave a

uperaLing fusion reacler, Additione] research and developaient
ars peeded Lo predice o Lnstiooing [usion rescler and Lo design 4 rsaclor usable
ter cpace 2aplications. we may encounter unexpeeted delavs, o m
4 product accapted by the market, IFthere is a lack of uptake by patential
rustamers al = new pradurs, 1he remaany Ty Aot succrer.

W BOvor have

The PFAC reactor concept hos not yet ochieved fusion or propulsion.

< eelupnent are regaited e duin Ural PRRC ten
achizve fusion with a nct gain. We may dscover uncxpected plasma nstabilities
or the single heating method may net couple efficiently evaugh to the plasma.
The fusien propulsion system cannet be ful'y wested antil the reactor is sreducing
fusian. The aropu sion effi

Acduitio ey

ncy may nat be hich enough Tar practics| use.

Operational Risks
PSS hats it Foundation as @ seftware and consuiting company with imited
experience praducing hordware.

P55 w

2 formed in 152 25 a7 serosnace consulling company and launchec its

irsl commercial software product
propulsion was in 207 6. Our zu=ranl and prosa
thee businees risks assesiated with technelogy eneerp
flucrustians in eporating results as the Company reacts to develapn:
markst, ma o its growth, and the entrv of com
eupect fa nenr ol Insses unlilwe can sstablish 3 roreistert hase of fusinmors

7 1965, Our first centract ralsting to fusion

fer the Comgany's product. There is na zssurance that we will ba arofitable ar
genzrate sutticient revenues ta support our eperaticns.

Economic and Industry risks

Evalving regalations gaverning nuclear fusian power may impoct the Company's
business oad prosperts.

We antiripate 1.5 and Internatinral fision requlatnns will evalve and may
impatt our aperalions and bus'ness suzcess. If new ar changee requlations are
introduced, they may limit our abil 7y te marke: and se | our procucts and
seraces o rustamnes, as well a6 passibly fme our sustomar's ability b apaly our

products and services.,

We are de on i
Dur business medel is desendent on sur target custemers being ab e to finance
Uit woen woeres ons and inlerest, Our busingss medel is Uis depencer: on
natienal and internzt onal econamic conditions. Adverse naticnal ang
inferrationz ecnnnme candilinns may reduce Lhe filurs nierest af our targal

Custorners, which would negatvely mpact oo reveruzs snd poss Sy our abilily

to continue operations. Thase fluctuatians may bs signif cant and ceuld impact

vur ability Lo vperele cor buy

1. N2 meney or sther consideration is being selicited, ard f sent, will not be

accented;

2. Mo Ter 1o buy e seeuris
price can ke raceived anti th
intermeciary's platform; ard
$. A, prospectiva purchaser = indicaticn of interest 15 nan-binding.

can bet seeested and nu part ol Jhe pu
o¥fering statemert s filed and enly though ar

T
express inlersst during Pre-

use ey Larnul by collecled unti the Form Cis Ciled, investors wha

zunch will rece ve an email with mstructions on haw
anel wlfizia iy st Nel ull campan
file 2 Ferm € ard ‘auach a campaign, especially if they d scover that thess is net
enough irvesler interesl

L tolien

W, iz Laurech will g un L
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