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Gravity-Like Fields New Paradigm
for Propulsion Science
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Abstract —All spacettansportation systemsare basel on the grinciple of mamentum conservaion
of classial physics.Theefore, all pace vehides need filel for their operation. The physics
govening tis propulsion principle severelymits the spedic impulseand/or awailable thrustOnly
with novel physical principles, proviling the proper engineenmg principles for propellantles
propulsion, can these imits be oercane. The @ncept of gravity-like feld propulsion represeats
sud a novel principle. Thesefields would not be geneated by the movementof extemely large
mases (e.g., planets ostars) Instead,devices workig similar to electranagnetism woud be
producing gravitationalaccéderation fields. Thenovel physical principle behind thesedevices sems
from their drect interaction with the suroundng spacetime field Curent theoreticd and
experimental concepts pertaining to the physics 6 gravity-like fields are dscussedtogether with
recent experments ofproducing extrene gravitomagnetiields, perfomed at theAustrian Institute
of Tedindogy (AIT). The tindamental thearetical conceps of the Poly-Metric Tensr approach,

PMT,are presenied in a non-mathenatical way, and, by further applyingits physcal conceps, it is
argued that, in contrast to the circumferential gravity-like field observed in tk experimentstaAlT,
axial gravity-like fields parallel to the axis of raation of the cryo@nic disk migh be producible,
strong enoughfor general propulsion purposes.Copyright © 2011 PraiseWorthy Prize S.r.l.- All

rights resewed.

Keywords Sx Furdamentd Physicd Forces, Thee Gravitationa Fields, Ordinary and Non-
Ordinary Matter, MOND, Generation of Gravity-Like Fieldsin the Leboratory, O(8,q)
Quaernion Groups, Interaction Between Electranagietism and Gravitation,
Propellantess Propulsion, Poly-Metric Tensor Approach (PMT), Direct Enegy
Generation

Internationd Review of AerospaceEngineering (I.REASE), Vol. 4, N 5
October 2011

Nomenclature G Grandtational constarnt comprising three
) pars, Gy,Gqp, Gy
Two types 6 neutral gravitophotons Gy Newtonian gravitational constnt,
(gravitational gawge bosor) (medatedby graviton, attractie force)
Pasitive (attractive) ard negative G Gravitational constart for gravitophaton
(repulsive) gravitophaons (gravitational 9 interaction = 1/67°Gy, this type of
gawe osong ravitation isbath attractive andrepusive
Dark matter neutrino, 3.23eV G, Gravitational constart of quintessene
Graviton (gravitationalgaugebosm, interactian, repusive, 10*xGy
attractiwe) O Component of metric tensor &in GR, m;n
Quintessencearticle (gravtational gauge =01,23
boon, repulsive) guv(Hf) Metric tersor of Hernetry fom H,, ¢
Angularvelocity of imaginary electrons =1....16
Acceleratiorparaneter of Milgrom 10%° Igp Gravitophoton acceleraii (in contrast to
m/s? gravitationalacceleration by gnéatons)
Gravitomagnetc field vecor fromreal H8 Heim space, eightlimensional internal
moving nesses space attaclieto each poinbf gacetine
Obseved graitomagnetic fieldvector H, Hermetry form (metric subtesorfrom
. - doube coodinate tansformation), ¢ =

Gravitoelectricfield vector from 1- .16
stationary rasses o ;
Gravitoelectricfield vector from Mo Dark metter particle, 8077 GeV .
gravitophotons m,,mp Electon ard proton mass, espectively
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o(qu) Groupstructure of all 28 mssenger
boons whereq derotes the set of
guagernions

O(8,q) Group stucture of all 28 elenentary
fermionswhere gdenotesthe setof
guagernions

O(8,q) Symmetry group structure of 15 Hermetry
forms that destbe
the ptysically possible particle families
and fields

R Distanceof a gar fromthe gdactic center

R®T! 5?22 Subspaesofinternal spaeH?®

v Sped of star dou center of galaxy

\ Circumferertial velocity of disk in axial

field experiment

l. Introductio n

If any anti-gravity device isverto be develpel, the

first thing neeled is a nav discovery in fundamental

physics - a new principle, not a new inventiln or
application of know principles,is required.

A.V. Cleaver Electro-Gravily: What it is or might be
Journal of the Britid InterplanetarySaiety, Vol. 16,
1957[1] .

The Wostok missim fifty yeas agg on 12April 1961
with Juri Gagarin changed the coursef both pace
science ad space flight intte U.S.It beame painfully
clear hatthe U.S. had fallen behind the Soviet Union. The
spaceprograminitiated by PraidentKennealy brought he
U.S. bak on track. Within a deade as promised by
Werrher von Braun the US. landed a man onthe Moon
Since hat evat, the U.S. gace programis gralually
fading away. The 40th anniversary of the Moon landings
hascome andgane, but the future of humans ging bak
to the Mom looks grim not even considering a Mars
mission, which seens net to impossble. In conbination
with the high risk aversbn of U.S. and European space
agencies, these prgranms will remain paper studies fa an
inddfinite peiod of time.

Thetechnicalproblemis inadequatgropukion. Space
propulsionis stuck with the techrologiesdevelopdl in the
50sard 60s of the last centiry?, ard the vision portrayed
by von Braunin his famous article inCdlier's magazire,
ertitled Man onthe Maon [2], did not become a reality.
Furthernore, he spaceshutie eracare to an ad with
Altantis STS-13% landng on 21 Juy 2011, andNASA
shaild have been preparing its next generation spae
vehicle. Insted, the foreseen wcessr Ares I-X, a two
stage pcket, was cancedd. To some extent, it looked like
a modenized verson of the Satirn V rocket from the
Apollo moon program, deveéoped by von Braun in the
1960Gs. Therecent article by T. Jones[3] descibed clealy
the erormousdevebpmentefforts, he vastinfrastructure,
and thesophisticatedechrology required for eventually

'Since the high isk aversion ofthese agencies also extends
technological pogress,space pwpulsionmost likely will remain in that
state Without enbracing isk,game changingcannot beobtained.
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delivering 25 metric tonsof payloadinto LEO (low earh
orbit), which is sanewhat less tan the 29 metric tons of
the retiredshuttle. Desjte al the emgineering ingenuity,
undaubtedy disgayedin the design of Aresl-X, it was a
sdbeling lessonto learnthat these extme technological
efforts would have residted in a spce trasportation
systan of relatively modest cambility, but of high
techhadlogical canplexity. Due toengneerng difficulties
and the acompanyng high cost, the program was
abamoneal. The fundanental problem canbe linked to
the underlying propulsion principle that remains
undhanged sincethe day of ancent Chinese rockets. It is
the physical principle of classical momentum
conservationwhich seinds in the way of producing an
efficient and effective propusion system It is the basic
physics itself that preventsprogres. Therefore only
novel physicscan ovecome this barrier.lt can be sgely
concludd that with presenttechrology and the goproved
NASA budjet, the vision of returning astromaus to the
Moon by 2020 clearly is no feasibbe. Neither will the
efforts fromprivate irdustry diange thidleak picture. For
spaceflight tomature the only option isto focus on
alternative physical concepts and start reearch n this
direction This insight is not a new one, ascanbe sea
from the history oindustrial activities thabk place five
decads ago.

More than fifty years a@, an article waswritten by
A.V. Cleawr,Rdls Royce entitlecElectro-Gravity: What
it is or Might Be[1]. In it, a conpletely novelapproachto
space propusion is dscwssed based on so called
interaction field propulsionFurthernore, itis stated that
the Martin Co. (now Lockheed-Martin actwly ran
advertisenents appealing for scienific researclrs
interestedn gravity. It is further rgportedthat extranural
contacts wee placed,hrough their Reseeh Institute for
Advanced Study (RIAS), with Dr. Pascal Jadan and
Burkhard Heim, at tre GermarUniversities ofHamburg
and Goéttinga. A recentconprehensive and well written
biograpty on the life and scieriific work of Burkhard
Heim was pulblished by von Ludwiger (in German) [4] . A
few yeas later, the needfor advanced space populsion
methodsbasd on field propusion was dsaussedagain in
the bods by Seifert, 1959 [5] and Corliss, 1950 [6] as
well asby Sanaras[7]. In thefifties and sixtes of he last
century, field propulsionj.e. space propukion without
propellant, wasa donain of intense nvestgations,but, as
is well known, this once actie field did not poduce ary
space propulsintechnobgy, ar in the followingdecadse
research in tis area capletely subtsided At that time
there exsted anactive scietific program aimed beyond
the eve attracive forceof Newtonian gravity.

The field sawa revival with the NASA breakhrough
physics populsicn program (1996-2001) [8] , which
erded without having genemted wsable practical or
theoretical corsguaces concerning novel spae
propulsion methods. It becane clear fromthis project that
engheerng refinenment of existing technology as wel as
known physical laws were nad sutable in providing
bre&through propulsion. A review of the date of he at
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as 0f2003 wasthen given by J. E.Allen [9]. In his final
critique, Sec. 5, Allen ooncludes hat the necessary
breakthrough has nbbeen achiesd.

In order to acheve the gal of propusionbreakhrough
andbr green energy geneation, novelphyscal laws in the
form ofadditionallong rangeforces will beneededbase
on new, addtional fundamental sciertific principles ly
extending, but not overthrowing, experimentally verified
physical heories.A recent normathematical introduction
to extreme gravitomagnetic ard gravity-lik e fields as well
as heir potential techntal implicaions ca be foundin
the well written book by G. Daigle [10].

It was nuch of a surprise wdmin 2006 [41], credble
expeimental resuts were published -conpared to those
published in the preceling decale - on laboratory
producel extreme gravitomagneic and gravity-like fields
One of the hopeful apectsof these &peiments is that
until recertly gravitation could only be obsened but not
expeimented on in any controlled fashion. It seens row
that, with the advent of these ne gravitomagnetc
expeiments, gavitationatlike fields might beproduchble
in the laboratory. In othe words, here seens to be
expegimental evidece hat longrange force fields othe
than Newtonian gravitation and eécromagneic fields
might exist.

In this article tkeoretical coceps descriing the
physical background of these mvel gravitomagneic
phenomena, which would beoutside Gaera Relativity
(GR), are presened. In paticular, their reperaissons
regading the nunber and ndure of physicd interacions
as well ashithertounknown physical phenomena and thei
relationship to these gravitomagnetic experiments are
discussd.

The plysical nmodd outlined in this article will be
enployed b explining the obseved gravitomagneic
phenomena both quditatively ard quantitatively. In
addition, their application to estalishing an adwanced
techrology based on tese novel interacion fields &
described. It will be argued that these fields nght have
the pdertial of leadng to radcally dfferent tecmologies
that is, to both propellantlespacepropulson axd novel
forms o eathboundtranspotation aswell as rew ways of
direct energy geneation and also fusion, which might
profit from these graity-lik e fields.

Scientists anénghneersarewell awareof consrvation
laws aswvell asthe second lawf thermodynanics. Even if
a proces®beys conservatiolaws, the entopy principle
(cauwsality) rrust allow this process tohappen. Curren
space trasportation systers ae baedon theprinciple of
momentum consevation of classcal physics. Therefore,
all space vkicles need @me kind of fuel for teir
operation Laurch capbilities from the surface of le
Earth require huge anounts of fuel. Only novel physial
principles providing the pioper engineeing principles
for propellantlesspropulsion, canovermme these limits.

The concet of gravity-like field propulsion represents
sud anovel principle, not beng basel on the novenent
of exremely large messes, bt on the camhlity of
building devicesfor the gemration of graity-like (i.e
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acceleration) Blds, in avay smilar to electroragnetisn.
In other words, gravity-like fields shoud be techmically
contollable. Since a popusion system based o these
fields has tofunction in enpty space, itmust interactwith
the gacetine field itself. There isno alternative, since
spacecrfi-fuel interaction inot anoption.

At presen, physicistsbelieve[15] that thee arefour
fundamental interactiors: stong (nuclei, short range),
weak (radbadive decay, sharrangg, electromagnetic
(long range), and gavtational (long range). As
expeiencehasshavn over the last six de@des,none of
thesephysical interactians issutable as a basis faovel
space propulsh. Furthermore, none of the alvanced
physical heories (if trey represem physicalreality at all),
like sting theory or quantum graviy, go beyond these
four known interactions. Othe contray, recent regts
from causal dynamical triangulation simulations [12],
[13], [14] indicak that wormholes n spaeime do not
seemto exist, and thus,ven this type of exotic pace
travel appeas  be mpossble.

However, there seem  be gemine evidence ofnovel
physical phenonena, baed on bothnew theoretical
concepts aswell as recat experiments that may havethe
patertial for leadng to propellartless spce popusion
tecmoalogy, utilizing two novel fundamental long range
gravity-like fields that shold be bath attractie and
repulsive. These fields may be the resilt from the
interaction beween electromgnetismandgravity.

Gravty-lik e field experiments at AIT indicaed that at
very low temperatre, a phase traition might occur,
generatingbaoth extreme gravitomagnetic fields aswell as
gravity-lik e fields. Theoretically, tle exsterce of ttese
fields & explained through the generaton of novel
non-ordnary matter (i.e. wtua particles of imagnary
mass), casing an mteraction beteen electomagnetisn
and gravitation. Granity-like fields might exist that are
both attractive ard repusive. The current theoretical ad
expeimental concets peraining © the physics of
gravity-like fields are discussed below together with
recent &peiments of producig extreme gravitomagnetic
fields, performedat the Austrian Institute of Tecimology
(AIT). The fundarental tkeoretical concept tered
Poly-Metric Tener PMT gpproad, was devised by B.
Heimin simplified form alrealy in the early B50s [29.
By applying the plysical ickas ofPMT further, it is argad
that, in cortrast tothe circumferertial gravity-like fields
possibly obseved in the experiments atAlT [42], [45],
gravity-lik e fields actirg parallel to the axis of rotationf
the crygenic disk may be prodwible, which shoud be
strong erough for propusion puposes. Tl basic
expeimental seup along with regective technical
requirenents as well ashe resiting aceleration s
discussd in the sibsauent secions.

[I.  Novel Concepts for Field Propulsion
[I.1. Current Statusof Sace Piopusion

The current stas of spac@ropulsion is cheacterized
by two cantradicting senaios. The first onechemical
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