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Why are peoples, magazines (and philosophers too) still back to
1927 and talk about “interpretations” of waves and particles, while
the theoretical physicists talk about quantum field theory?

Universe Corp
RE&D division

And if you could make
it a wave AND a particle,
that would be great,

Christ, what
an idiot

/




Since the non-local correlations
do not transport energy, they do not violate
Relativity but nonetheless remain
outside the bounds of the classical picture of the
world. This situation goes under the
name of “pacific coexistence” between Relativity

and Quantum Physics (Shimony).

Quantum Geometrodynamics: Forcing quantum physics in an
"extended" space-time arena! It takes its inspiration from the
philosophy of General Relativity.



The early David Bohm: the quantum potential. The picture is that of a
continuous motion along trajectories with non-local influences
mediated by the quantum potential

Last David Bohm. “My vision is a quantum non-mechanics purely
algebraic™!!



Quantum potential contains global information of physical
processes we can say that the evolution of the state of a
guantum system changes active global information, and this
in turn influences the state of the quantum system,
redesigning the non-local geometry of the universe.

See:

Licata, Effective Physical Processes and Active Information
in Quantum Computing, 2007, http://arxiv.org/abs/0705.1173
D. Fiscaletti, I. Licata, Weyl Geometries, Fisher Information
and Quantum Entropy in Quantum Mechanics, 2012, Int.
Jour. of Theor. Phys



http://arxiv.org/abs/0705.1173

Some interesting results......

geometrize quantum mechanics based on Weyl space (W. R.
Wood and G. Papini -1995)

The geometry subtending quantum potential (see for ex. Carroll,
Fluctuation, Information , Gravity and the Quantum Potential,

Springer, 2006)

M. Novello, J. M. Salim and F. T. Falciano, “On a geometrical
description of quantum mechanics” , [JGMMP 8, 1, 87-98 (2011) ,
“Geometrizing Relativistic Quantum Mechanics”, Found. Of Phys.
40, 1885-1901 (2010). Bohm Potential & Weyl Geometry

Shojal, A., Shojai, F. (2004), Constraint algebra and equations of
motion in the Bohmian interpretation of quantum gravity, Class.
Quantum Grav. 21 1-9- connection with gravity




A radical Heisenberg and not so a “pacific coexistence”

Non-locality remains a
phenomenon that rests
uncomfortably on a “mechanical”
vision of the universe, and it is
not by chance that Bohm referred
to his vision of QM as quantum
non-mechanics, just to point
out that quantum concepts could
not be understood as areturn to
the classical view. As Heisenberg
observed at the dawning of
guantum theory, the quantum
events are radically a-causal, and
cannot therefore be retraced to a
space-time vision




Non-Locality is at the bottom and at
the beginning of the Quantum Theory
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Quantum Field Theories :

. ’ Quantum Jump! ( Bohr, 1913)



Quantum Field Theory: Nor Particles neither waves but
“intertwined” field modes




QFT and the “fabric” of Vacuum

a) The physical world is described as a discrete set of interaction
vertices where some properties (space-time position, quadri-impulse, spin)
are destroyed and created in the vacuum.

b) Heisenberg uncertainty principle in its more general and “right” form
- phase x number of quanta — indicate that in the phenomena involving few
Interaction vertices the concept of a space-time/environment iS no more
applicable;

c) Motion is no more a continuous phenomenon, but a discontinuous
process in the space-time coordinates, like a dislocation in a crystal. In
general, if i indicates the creation event and | the destruction event for a X
guantity, only if X (i,)) is diagonal the interaction will leave the X value
unchanged and a measurement will be possible.

d) The particles are not “persistent object” but network of transactions.

It follows that the quantum laws have generally a matrix-like form and also
the existence of quantities not simultaneously defined.

This frame modifies quite widely the semi-classical vision associated
to QM.



Heisenberg Principle — naive form

Ar Ap =

ho|

Heisenberg Principle -” noble”
version

AnAg = h

n: number of quanta

@: phase



No Wave/Particles no mysteries in Afshar Experiment!
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QFT: Correlated field modes with low intensity!



What QM is fixed by QFT?
A general framework for R processes (“clicks”)

Search or Article-id

arXiv.org > physics > arXiv:1204.6636

Physics > General Physics Download:

The transaction as a quantum concept » PDF only

- Current browse context:
Chiatti Leonardo physics.gen.ph
(Submitted on 24 Apr 2012) < prev | next >

new | recent | 1204
This 255ay intends to DFESEN a novel EDDFDEEH to the CDHCED‘ of "transaction” in quantum ph‘y’SiES.

Breaking with Cramer's original theory, the transaction is not connected to the simultaneously retarded and Change to browse by:
advanced spacetime propagation of classical fields, as in the spirit of Wheeler-Feynman electrodynamics. physics
Instead, the transaction is seen as an archetypal structure intrinsic within the quantum formalism. The

present approach is advantageous in that, while preserving the essential point of Cramer's theory, is also References & Citations

fully consistent with the standard quantum formalism. In particular, it has the advantage of avoiding the - NASAADS
introduction of elements which are completely extraneous to gquantum formalism (such as the propagation of Bookmark gwhst is i)
real physical waves in four-dimensional spacetime, the phase difference between offer and confirmation Bl R DL ﬁ 3

waves which is necessary for the elimination of "tails”, the echoing mechanism, etc.)

Comments: 30 pages: invited contribution to an overseas forum on transactional interpretation (2011)

Subjects: General Physics (physics.gen-ph)
MSC classes: 41P05
Cite as: arXiv:1204.6636v1 [physics.gen-ph] w

€D Internet i - Emioow <+




The QM wave function is nothing but a statistical
coverage of a great amount of QFT elementary
transactions.



Dynamic vacuum as eigenstate of minimum energy

In space and time

IxsTITUTE OF PHYSICS PUBLISHDNG JoukMAL O

L Opt. B: Quanturn Semiclass. Opt. T (2005 540-546

Quantum vacuum friction

P C W Davies
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Abstract

The quantum vacuum may in certain circumstances be regarded as a type of
fluid medium, or aether, exhibiting energy density, pressure, stress and
friction. Vacuum friction may be thought of as being responsible for the
spontaneous creation of particles from the vacuum state when the system is
non-stationary. Examples include the expanding universe, rotating black
holes, moving mirrors, atoms passing close to surfaces, and the activities of
sub-cellular biosystems. The concept of vacuum friction will be reviewed
and illustrated, and some suggestions for future experiments made.

The strength of gentle virtual events!
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Trajectories emerge from Quantum Field Theory

Brazilian Jowrnal of Physics, vol. 35, ne. 24, June, 2005

Classical Trajectories and Quantum Field Theory

Ginseppe Vitiello
Dipartimento di Fisica " ER Catanigllo”, Universid di Salerno, 84100 Salerno. Iraly
INFN, Gruppo Collepare di Salerno and INFM, Sezione di Salermo
Received on | | December, 2004

The density matrix and the Wigner function formalism requires the doubling of the degrees of freedom in
guantum mechanics (QM) and quantum field theory (QFT). The doubled degrees of freedom play the role of
the thermal bath or environment degrees of freedom and are entangled with the system degrees of freedom
They also account for guantum noise in the Auctoating random forces in the system—environment coupling
The algebraic structure of QFT turns out to be the one of the deformed Hopf algebra. In such a frame. the
trajectories in the space of the unitarily inequivalent representations of the canonical commutation relations tum
ount to be classical trajectories and, under convenient conditions, they may exhibit properties typical of classical
chaotic trajectories in nonlinear dynamics. The quantum Brownian motion and the two-slit experiment in QM
are discussed in connection with the doubling of the degress of freedonw
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Vacuum as Timeless “informational
matrix” or pre-space

We can imagine the Vacuum not only as an eigenstate of minimum
energy, but also as the network of all the possible transactions of the
fleld modes in an undivided Oneness, and it has to be regarded as
a radical non-local and event-symmetric state. Planck constant is
then the measure of the fabric’s “elasticity”. The vacuum constrains
and conveys the dynamical processes we observe. It is a fabric from
which patterns emerge by R processes and such patterns influence

the vacuum activity, in a qguantum feedback



Some Clues in search for an Informational Matrix
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Explicate Order
Locality
Determinism
Continuity

Shannon-Turing
Information

Space-time geometry

Implicate Order
Non-locality
Indeterminism
Quantum Jumps
“Active” information

Transitions in Vacuun



Holomovement

Explicate Order Implicate Order

Nonlocality, Jumps &

Locality, Continuity & Indeterministic!!

Determinism

IN SPACE-TIME NOT IN SPACE-TIME




Non-locality as formal causality: changing a single value will
affect the wholeness’ structure
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Abstract: In the kst years the traditional scenano of “Big Bang” has boon deoply modified by
the study of the quantum features of the Universe evolution, proposing again the problem
of ustng “local” physical laws on cosmic seale, with particular regard to the cosmological
constant tole.  The “group extention” method shows that the De Sitter group univocally
generalizes the Poincard group, formally justifies the cosmological cotmtant use and suggests
» mew interprotation for Harthe Hawking boundary conditions in Quantum Cosmology:
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Keywords: Group Methods in Theoretiond Phgsics, Projective Relativity, De Sitter Univerve,
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The Archaic Universe: Big Bang, Cosmological Term
and the Quantum Origin of Time in Projective
Cosmology
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Abstract This anticle proposes some cosmological reflections at the qualitative and con-
jectural fevel. suggosted by the Fantappmé- Aradiacono projective relativity theory. The daf-
ference will ficstly be discussed betwoen two types of singularity in this theory: geomatne
(de Satter horizon) and physical (big bang. big crunch). The reasons for the existence of
geometric singulanties are deeply rooted in the principle of inertia and in the principle of
relativity, while physical singularitics are associated with the creation or destraction of mat-
wr.
In thas framework, quantum mechanics s introduced through a particular interpretation
of Bohm's holomovement. Finally, a possible mechanism is discussed Tor the genesis of the
cosmological term, No form of inflation appears in the scenurio descnibed

Keywords De Sitter cosmology - Holomovement  Imagmary time
Cosmological constant - Projectve relativity
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Archaic Universe and Cosmological Model: “Big-Bang”
as Nucleation by Vacuum

I. Licata - L. Chiatti

Received: 3 December 2009 / Accepled: 6 July 2010
© Springer Science+Business Media, LLC 2010

Abstract In this work, we examine in depth the physical aspects of the archaic universe
described by Euclidean 5-sphere geometry, by using Projective Relativity techniques. We
hypothesize that the expansion of the Universe was “ignited” by primordial R processes,
and that the big bang consisted of a spatially extended nucleation process which took place
at the end of a pre-cosmic phase, characterized by the evolution parameter xy. This parame-
ter, which can be considered a quantum precursor of ordinary physical time, is a coordinate
of Euclidean 5-sphere metrics. It is so possible to avoid many of the difficulties with standard
model and to get rid of ad hoc assumptions. A complete solution to Projective General Rel-
ativity (PGR) equations is provided, so as to establish univocal relations between the scale
factor R() and cosmic time 7. In this way, the physics and geometry of the cosmological
model are specified completely.

Keywords Quantum De Sitter Universe - Emergence of time - Wick rotation - Nucleation -
Cosmological Bekenstein relation - Cosmological constant - Projective General Relativity
Equations



The De Sitter Universe Is the geometrical
form of Quantum Vacuum!

t4=1ct

Universo di De Sitter

a) a tempo immaginario ipersferico e b) a tempo reale, iperboloide in espansione-collasso.
Il passaggio da (a) a (b) ¢ dato da una rotazione di Wick



