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The PMT (poly-metric tensor) approach in a nutshell

The mandala of the title page shows six fundamental physical interactions, three of them are of gravitational nature. Newtonian
gravitation is supposed to be mediated by the graviton and was formulated in 1687. Two novel gravitational bosons are introduced,
termed gravitophoton and quintessence particle. The latter represents the dark energy field that, when expressed by Einstein’s
cosmological parameter A(t), is written as A = A" + A-, where the + sign indicates a contraction (attractive), and the — sign stands for
expansion (repulsive) field with respect to the 4D spacetime manifold. In the present expansion phase of the Universe, A > 0, i.
magnitude of the repulsive field A~ should be marginally larger than the magnitude of A™. In a later time period of the cosmic
it might well be that the trend reverses, and the Universe starts contracting. In particle terminology the graviton is characteri
the quintessence particle by v, for A as while the antiparticle v, is for A*. Furthermore at cryogenic temperatures, a ph.
take place, leading to the generation of gravitophotons, v,,, signaling the onset on an interaction between e
gravitation, leading to completely novel gravitational phenomena in the form of laboratory generated gravity-li
not by the movement of extremely large masses. Thus gravitational engineering might become possible, re
propulsion without fuel and direct energy generation. When an interaction between electromagnetism
surrounding spacetime field is also involved in the interaction with regard to the momentum and en:
to be considered does include the spacetime field as well, and conservation principles must be
therefore seems to exhibit a much more complex behavior, being both a vector (gravitophoto
Laboratory generated gravity fields exhibit vector character (spin 1) and are represen
cosmological fields have tensor character (spin 2), and their potentials propagate
gravitational bosons is obtained from the construction of a poly-metric tensor,
different types of matter with positive (Newtonian), negative (dark) and i
comprises three bosons, the photon v, vz, v, representing the EM intera
between imaginary masses. The strong interaction is characterized b
exist six additional gluons termed g, and one imaginary gluon
noted that the total group structure of PMT comprises three
gauge space, termed Heim space, HS, and the groups O
possesses the subgroup structure O(3,q), O(2.,q9),
corresponding physical fields ¢* through the s
subtensor (termed Hermetry form) construct
this way, the action function S can be co
With regard to spacetime manifold
coordinate, i.e. (x*) =(ict, X, y, Z
M™,
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What types of Gravity?

Gravity in the form of Newtonian gravity is the weakest of the four known fundamental forces, though there is no
proof for the existence of exactly four fundamental interactions. In 2006 Tajmar et al. reported on the
measurements of extreme gravitomagnetic fields from small Nb rings at cryogenic temperatures that are about 18
orders of magnitude larger than gravitomagnetic fields obtained from GR (general relativity). Cifuolini in 2006 and
the NASA-Stanford Gravity Probe-B experiment in Dec 2008 confirmed the Lense-Thirring effect as predicted by
GR (gravitomagnetic fields generated by a rotating massive body, i.e. Earth) within some 10%-15%. In 2007
gravitomagnetic fields generated by a rotating cryogenic lead disk were measured by Graham et al. 2007. Though
these measurements were not conclusive (the accuracy of the laser gyroscope was not sufficient to produce a
standard deviation small enough) their experiment seems to have seen the same phenomenon reported earlier by
Tajmar et al., termed parity violation. This means that gravitomagnetic fields produced by the cryogenic rotating
ring or disk vary substantially and change sign for clockwise and counter-clockwise directions of rotation. The
experimental situation therefore occurs to be contradictory. On the one hand GR has been confirmed while at the
same time, there seems to be experimental evidence for the existence of extreme gravitomagnetic fields that cannot
be generated by the movement of large masses. Moreover McGaugh Feb 2011 has experiments that clearly
contradict GR. If these experiments can be confirmed, they give a clear indication for the existence of additional
gravitational fields of non-Newtonian nature. As was shown by the GP-B experiment, measuring gravitomagnetic
fields from GR poses extreme difficulties. In GP-B overall measuring time was about 10 months and the mass of
the Earth acted as a test body. In contrast, Tajmar et al. measure for a few seconds only and the mass of the ring is
some 400 g. Their gravitomagnetic field generated is equivalent to that of a white dwarf. Therefore a novel
physical mechanism should exist for the generation of gravity-like fields, which might also provide the key to
gravitational engineering similar to electromagnetic technology. Furthermore, gravity-like fields may be the long
sought enabling technology for space propulsion without fuel. In addition, a combination of axial gravity-like
fields and magnetic induction field might stabilize the plasma of a magnetic mirror.



Six Fundamntal Forces : Three Gravitatioanl Forc
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Gauge Particles in EHT

Gravitophoton conversions
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Novel Experiment to Genera
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Direct Energy Generation
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Consequences for Physics and Technology

+ Recent experiments by Tajmar et al. dramatic change: perhaps for the first time
artificial gravitational fields were generated in the laboratory
However, there is a caveat: G-L Field is in plane of ring only.
Vertical gravity-like field is needed (Heim experiment).

+ Novel physical theory predicts six fundamental inferactions gravi
attractive and repulsive EHT was used to anlayze the Tajmar, Gra
B experiments and seems to confirm the experimental results.

« Physics: The group of the standard model SU(3) x SU(2
by O(8,q) = 0(3,q) x O(2,9) x O(2,q) x O(1,q) with q
15, 6, 6, 1 generators. Internal Heim space H3=
Interaction between electromagnetism and gravi

+EHT proposes an experiment to generat
should be possible to lift a spacecraf
propulsion This experiment is n



Future Research and Technology Activities

1. GM and G-L Fs (Gravity-Like Fields) might have been generated in the lab with
relatively low technical effort (2006, 2007, 2008, 2009 Tajmar et al.)

Independent confirmation (?) of Tajmar’ s experiments (Graham, July 20(
Comprehensive program of G-L F experimental work on large
improved accuracy etc., Gravity-Probe B might have been impacte
gravitomagnetic fields
2. Theoretical analysis (EHT) seems to qualitatively confirm Tajma
experimental findings on GM and G-L Fs
Research program on the Physics of Extreme Gravity-
Feasibility study for vertical gravity-like field demn
Research program for gravity-like field techng
transportation)
Research Program for green energy ger
Materials science research for gravi
Many open questions remain: sc
matter, existence of hypersg
3. Theoretical-Experimental P
am to devise experiment for vertical force
ibility study how to construct and build
propulsion device

gravity-like force for energy production purposes
ators, fusion )






10.

I1.

12.

13.

14.

15.

16.

17.

18.

References

NFFTC: Nuclear and Future Flight Propulsion, Year in Review , Aerospace America, December 2008.
NFFTC: Nuclear and Future Flight Propulsion, Year in Review, Aerospace America, December 2007.

Hauser,J., W. Droscher: Emerging Physics for Novel Field Propulsion Science, to be published by American
Institute of Physics, 2010, 18 pp.

Droscher, W., J. Hauser: Gravity-Like Fields and Space Propulsion Conclgpts, ATAA 2008-5124, 44th
ATAA/ASME/SAE/ASE, Joint Propulsion Conference & Exhibit, Hartford, CT, 20-23 July 2008, 19 pp. 7

Droscher,W., J. Hauser: Current Research in Gravito-Magnetic Space Progulsion, Paper O-42, 7th
International Symposium on Launcher Technologies, 2-5 April 2007, Barcelona, Spain, 16 pp. 8

Droscher,W., J. Hauser: Advanced Propulsion Systems from Artificial Gravitational Fields, AIAA
%01075%%975,1 gBth AIAA/ASME/SAE/ASE, Joint Propulsion Conference & Exhibit, Cincinnati, OH, &
uly » 15 pp.

Droscher,W., J. Hauser: Sipqcetime Physics and Advanced Propulsion Concepts, AIAA 2006-4
ATAA/ASME/SAE/ASE, Joint Propulsion Conference & Exhibit, Sacramento, CA, 9-12 Jul
(available as revised extended version 20 August 2006 at www.hpcc-space.de).

Heim, B.: Vorschlag eines Weges einer einheitlichen Beschreibung der Elementartei
Naturforschung, 32a, 1977, pp. 233-243.

Woods C. et al.: Gravity Modification by High Temperature ,S‘ugerconduct
AIAA/ASME /SAE/ASE, Joint Propulsion Conference & Exhibit, Salt Lake

M. Tajmar et al.: Experimental Detection of the Gravitomagnetic Lo
qc/0603033, 2006.

M. Tajmar et al.. Measurement of Gravitomagnetic ana
Superconductors, STAIF AIP, February 2007.

M. Tajmar et al.: Search for Frame Dragging in the Vici
abs/0707.3806v5, 14 September 2007, 14 pp. N
measurements by R.D. Graham et al. and also with

D. Graham et al.: Experiment to De
www?2.phys.canterbury.ac.nz/ phys- rin/pap

M. Tajmar et al.: Anomalous Fiber O
Temperature, http://arxiv.org/abs/g

Kahn, R. (prepared b
ontent/final report/GPB_Final NASAReport-020509-web.pdf

M. Ta_]'ma}r.: Homopola
10.1016/j.actaastro.2(0

M. Tajmar. F. P
published by 2

Millis,



