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By the living cells and organisms as an object of the fundamental cryobiological researches i.e. in this case the metabolisms
is minimal and fossils e.g. the mystery by the mammoth baby Lyuba it is possible to be taken in the account the problem of
a “time’s arrow” at the microscopic level by the help of the axiomatic-physical methods by the relativistic theory of quantum
fields systems by the contemporary considerations of the quantum vacuum as a ground state of anyone relativistic quantum
fields system. It can be defined by anyone field operator algebra becomes a fixture by the lyophilized elementary living cells
and fossils. So the possibility to understand the geometrical quantum functional theory of the indefinite metric for the further
considerations i.e. in this case we consider only relativistic quantum system and the word elementary understands a one struc-
ture idealization of the living cells and fossils is to be used the Hilbert functional methods for the indefinite functional metrics
(Bogolubov et al.,).

Also the many miracle properties of so defined living cells and fossils apparent enchanting by consideration of his functions
yet are putting besides in the molecules but in the fundamental quantum field interactions between the quantum vacuum of
anyone quantum fields system in the Microsoft matter and the molecules but taken in the Minkowski space-time or in the flat
space-time defined by so called oriented in the time global Lorenzian geometry too.

Since the 1948 the mathematical description of the so-called Casimir world as a part of the physical observed space-time
i.e. oriented in the relativistic sense in the time is to be considered by the help of the Hamiltonian quantum field’s theory and
furthermore even it is based on the fine play between the continuity and the discrete too. The axiomatic-physical methods of
the local quantum fields theory has given us the other possibility than the Lagrange quantum field’s theory and precisely on
this rigorously mathematical way to understand the singularities and the black holes, also the dark energy and the dark matter
from one uniformly point of view.

Aside from this, the essential difference is that external forces other than gravity, e.g. such as Casimir force, play a major
role in the phenomena, i.e. remember there is not observed in our seeing world a local classical relativistic electromagnetic
field potential Au(x) caused this force. And also it is possible to describe the fundamental interactions between anyone con-
crete fundamental relativistic quantum field system with someone other or with the external and innerness material objects
as a additional boundary conditions by the proving the fulfilling of the causality conditions and consider they as an external
classical fields, and everyone internal background fields. At the first in his famous work “To the Electrodynamics of moved
bodies”, Leipzig, 1905, Einstein has proved the possibility to understand the nature from the relativistic point of view in the
classical physics.

Moreover it can be represented the symmetrical selfadjoint Hamiltonian operator @ taken by as for simplicity for the rela-
tivistic quantum scalar fields by definition obtained as virtual (potential) element in the Hilbert functional space with indefi-
nite metric. That is the quantum field operator obtained by everyone wave fields solution at the fixed time known as a virtual
or “potential” quantum field operator. This is acting on the virtual vacuum vector valued functional states as a local entities
of the Hilbert functional space with indefinite metric, e.g. the Minkowski space-time has a indefinite quadrate of the interval
between events points. So we have in this case the vacuum state which has global properties too and also can be understand
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better by definition in the global Lorenzian geometry for the events points connected in pairs by the seeing time like or may be
not seeing non space like geodesic line with a length non less then the length of every other non space like curve. So also it is
realizable the possibility to be obtained the local or non local quantum force currents. They interacts minimal local or global
by phase integration over the field potential with the field force carrier knowing as the so called virial current (vis via as a quan-
tum source) i.e. that impact near local or global by interactions with the classical neighborhood in the Microsoft matter in the
Minkowski space-time at the distance. The probability interpretation of the spectral family give us the physical interpretation
of the observed quantum invariant entity by the relativistic quantum systems even for the dynamically (not thermodynami-
cally) fine structure of the ground state as potential state also as virtual vector valued functional state, i.e. as the element of
the Hilbert functional space with indefinite metric by the vacuum interactions in the Casimir world. It knows yet the Casimir
force today is measured with exactness by 5 %.

Precisely the impact of this force on the molecular biology (genetics) is still not clear, i.e. there is a new situation of the so
called quantum cryobiology. The additional boundary conditions must be taken under account, e.g. in the cosmogony models
it is not possible to consider additional boundary conditions. So also it is possible to understand better the molecules by the mo-
lecular biology as a classical object interacting with the ground state of the every one relativistic quantum field system. So also
by definition it is considered the relevant operator valued functional Banach algebra or in the Schrodinger picture the vacuum
wave functional as a solution of the wave equation describing the same relativistic quantum system in the Minkowski space-
time or oriented in the time space-time, e.g. the so called global Lorenz geometry. With other words as in the non relativistic
case (see B.C. Goodwin, 1963), by the help of the so called S-matrix theory in the quantum mechanics where this theory is very
gut proved we hope to understand better the nature under consideration in the relativistic sense of the axiomaticaly S-matrix
theory by the quantum field systems in the living cells and the fossils too.

So also, the Casimir vacuum in the asymptotic past at the left of the one not moved perfectly conductor plate contains then
from the micro-causal point of view propagation of the virtual particles for the initial observer understanding as referent sys-
tem (a map). In the asymptotic future at the right of the same plate and the left of the second parallel moved perfectly conductor
plate towards the plate at the rest with a constant velocity v contains the propagation of the see massive particles for the late-
time observer, e.g. the Maxwell demon for the events point bounded with chronological geodesic time like line. Moreover at
the right of the moved plate anew there is a propagation of the relativistic quantum virtual particles system, e.g. the Maxwell
demon for the events point bounded with causal geodesic non space like paths. In mathematical sense it is possible to be de-
fined the topology of Aleksandrov on the everyone space-time (M, g) — also a topology, that can be given in M by the choice
of them as base of the topologies of the all sets in the form V_."(<’x* ) N V_(kx* ) where the non local events points kx*, K’x*
€ M are defined in the past and future cone of the space-time.

Precisely the scalar massless relativistic quantum field give us then that his local operators algebras are unitary equivalent
in the bounded domains of the locally algebras by the matter field and also they have the same structure properties whish is
from more great importance for the theory than the definiteness of the metric of the Hilbert functional space. So it is possible
to be defined the double singularities which will be given by the ground state of local relativistic quantum scalar field system
too. The symmetries and structure properties are mathematical described by the Banach algebra of the field’s operators defined
in the Hilbert functional space with indefinite metric.

Farther the ground state is defined over this algebra but it can be negative too as remember from the indefinite metric of the
Hilbert functional space. However then there are a number of additional properties generated from the physical distinctions by
the massless systems: his scale i.e. the group of the scale transformations represented by the dilatations and special conformal
transformations and conformal symmetries also obtained by the group of the conformal transformations give a double singu-
larities of the quantum systems and the vacuum state, but scale invariance does not imply necessary a conformal invariance
and as well the infrared effects leaded to manifest the global structure of the relativistic quantum systems and the vacuum
state. Quantum Field Theory QFT and the Renormierungs groups theory RG-groups are classified by scale invariant, Infrared
IR fixed point (Wilson’s philosophy). In the Doctor paper (Petrov, 1978) it is showed that the scaling behaviors of the some
quantum entities are destroyed in longitudinal and conserved in the cross section’s direction by fulfilling the causality condi-
tion for non forward deep inelastic scattering of leptons and hadrons. Also the scale invariance is not from the same nature
as the conformal invariance by the massless quantum fields and the scale invariance lead yet not necessarily to the conformal
invariance. Also it is possible to consider in the double cone with Alexandrov topology in the Lorenz manifold by the help of
the mirror reflections and hyperbolical turns between two mirror one at the rest and the second parallel moved with a constant
velocity v at the face a domain of the sequence of fixed events points in Minkowski space-time without accumulative point.
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So in this case it is remarkable to understand the possibility to distinguish the chronological and the causality bounded events
points in the space-time for n — oo where n is the number of the mirror reflections at the moved mirror.

Furthermore the Hilbert functional space understands by means of the space of the test functions from his completion by
anyone norm the possibility of the definition of the Casimir quantum vacuum state as well a ground state of the relativistic
quantum field system in the Schrodinger picture over the involutes Banach algebra of the field operators defined in the Hilbert
functional space with indefinite metric. Then so one functional vector valued vacuum state can be negative as remember of the
indefinite metric by definition but this is not from anyone significance for the theory. This question precisely spoken is a pure
algebraically formulations of anyone relativistic quantum systems out of the Hilbert functional spaces with indefinite metric.

Furthermore the vacuum state in the Schrodinger picture defined over this algebra can be negative too as remembering of
the indefinite metric but that is only a one algebraic problem. It can be shown that, on scaling-invariant time like paths of the
virtual quantum particles, there is a redefinition of the dilatation current by the virial current that leads to virtual generators

of dilatations operators.
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Introduction

Following this thought it is to remark that the physical
phenomena on the light cone are relativistic in the classical
sense by the understanding of the geodesic isotropic path of
the real photons. From the quantum point of view it is possi-
ble the directionality at a given domain’s time arrow by inter-
actions e.g. space parameter with a broken scaling behavior of
the time like or non space like paths of the virtual relativistic
particles is described by Einstein’s relativistic theory. There-
fore the classical electromagnetic potential is not observable
also virtual (potentially). This is researched by the help of the
Minkowski space-time whish described simultaneously both
the geometry of the special relativistic theory, and the geom-
etry, induced on the every tangential space of anyone Lorenz
manifold. So also the Minkowski space-time plays the same
role for the Lorenz manifold as the Euclidian space for the
Riemannian manifold. Furthermore the time parameter by
definition in Minkowski space-time precisely is not so gut
understanding without Lorenz transformations in the sense
of the Einstein’s special relativistic theory. Then the causality
principle applied just on the Minkowski space-time structure
on the manifold, defined by the geometry induced on the ev-
ery tangential space of the anyone Lorenz manifold i.e. the
time oriented manifold called traditional space-time give
us the possibility to solve the boundary value problem from
the relativistic point of view e.g. by the help of the so called
Cushy hyper plane. However the gut understanding thermo-
dynamically “time’s flow arrow” as a physical phenomena is
conversely non relativistic and the time is then absolutely and
precisely in the non relativistic quantum mechanic too. So
also in force is the so-called Galileo transformation in the cre-
ated by the Euclidian structure on the geometry, induced on
the every tangential space of everyone Riemann manifold.

Also then in our case the events points are to be thought
from the geometric principles of symmetry in Minkowski
space-time manifold M locally by a scale units f{t) in the ev-
ery fixed events points for

te(t Ln=0,2, ..

j=0,1,2.. 2n by the radius 4-vectors with respect to the
initial observer at the rest and the event 4-points ¥, ., (M, f),

n=0,1,2,...;j=0,...,2n, where

y_z(n_?j)2 = yz(n_?j)2 =y,’ obtained by the Minkowski space-
time. Then in this points it is even measured at the fixed time
bnin) right from the mirror at the rest or at the fixed time t wint
0 left from the mirror at the rest for obtained by definition
time independent scale function fulfilled the differential
equation

df(t)/dt = )(2/(2(‘)Zy2 o) T vy, H—-f=0

by t — g AL the time t € (t,,
radius 3-vector
x = (x!, x%, x3) for
y3’ X’ e (0’ L) € (y3_2(n_ 2j)? y32(n, ?j))'
Yet then the time independent scale unit f is obtained by
the equation

f= ((I’Zy2<n.?j))yo'2)((1+X2Y02(172Y2(n_?j))'2)? - D).

Even it is to be understand that the boundary value problem
can be taken as solved by the measurements in the case of the
local coordinate with respect to the observer understands both
the initially coordinate system (a map) by someone scale choice
under given initially conditions for the considered physical the-
ory and the geometry following the geometric principles with
respect to the causality conditions by the supposed additional
boundary conditions. It is to be remarked that the mathematical
meaning of the manifold is introduced at the first in the General
Relativistic Theory from Einstein in his famous work.

2(n - 2j)° tzm- 2j)

a2y L] and the Euclidian
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Moreover it knows that the Minkowski space-time M* de-
scribe simultaneously both the Einstein special relativistic
theory published at the first 1905 in Leipzig in the famous
paper “To the electrodynamics of the moved bodies” and the
geometry, induced by the every tangential space of anyone
Lorenz manifold. Conversely in the non relativistic theories
the Euclidian space describe simultaneously both the Newton
mechanics and the geometry, induced by the every tangential
space of anyone Riemann manifolds. Also it is obvious that
the Minkowski space-time play the same role for the Lorenz
manifold as the Euclidian space for the Riemann manifold.
So this is obtained e.g. by the scaling behaviors at a time t €
(t 52 L2l OF by the measurement at a time t, i )for the
space group structure obtained by R‘(tz(n )< R? (yi, y? - /2))
and scale units f at the same time. Precisely furthermore in
the local cense the Lorenz structure and the Riemann struc-
ture on the manifold are equally but globally yet it must be
considered of a distinct manner.

The Casimir quantum vacuum is not connected with any-
one charge. Moreover his structure and symmetries are no
more so narrow connected to the structure and the symme-
tries of the relativistic quantum system. The classes of the
vacuum structure will be obtained by the dynamically classi-
cal definitions of the Casimir world and symmetrically by ad-
ditionally causal and boundary conditions. The global struc-
ture of the Casimir vacuum state of anyone local relativistic
quantum field system defined in a local coordinate system
must be considered also in the global Lorenz geometry by
fulfilling of the additional causality and boundary condi-
tions without anyone innerness contradictoriness. The local
scalar relativistic wave quantum fields even obtained in the
Minkowski space-time fulfill the internal non contradicto-
riness too. Moreover then the observer is to be understood
as a local coordinate referents system (a map), e.g. observer
stayed on the mirror at the rest or on the parallel moved iner-
tial mirror with the velocity v/c « 1 towards the unmoved at
the rest obtained by the Lorenz transformations in the space-
time manifold M.

The space-time interval is a dimensionless distance be-
tween two events points measured in anyone units and more-
over the causal conditions is as well fulfilled by

di= (dy2(n-j/2) : dyzm-j/z))%f'

In the case of the Minkowski space-time the distance is
obtained by the indefinite scalar product of the Minkowski

radius 4-vectors .,

2
y_z(n_j/z)2 = Yni al =Yy = (et) -y, -y’ with respect to
the initial observer and remained invariant at the same time
when the Lorenz transformations are fulfilled. Moreover the
events points Yoowin): left and Yawin right at the mirror at the
rest builds a sequence without accumulative point and the

distance d(‘x Youin) — 0 for n — oo and d(X+, x¥) = ¢ or
d(YZ( /2) > X )_) 0 fOI‘
n — oo and d(x*, 'X*) = & by the light like Minkowski radius

4-vectors

— 2 2
%= 1”2_||x|| X - % =
Further with respect to the initial observer by the locality
condition for K— 0 and except of the const is

x| = C3 + X )'/1 =X3 + const by the
hm (X )/2x = const € [0, 1] for
Xl — o0 and X*— o and .

The equally describing from other observer following
the relativistic principles correspond to self mapping of the
space-time scale manifold conserved the interval dI. By the
fixed scale in the Minkowski space-time the transformation
group conserved the distance d

d(x, y2(n-j/2)) =(x- y2(n-j/2)) (x- yz(n-j/z)))y2
by fixed points Yoy is isomorphic to the half direct product
T3! ) O(3,1) group of transformations and the full homog-
eny Lorenz transformations on the Minkowski space-time
with respect to naturally action of the O(3,1) group on M.

Also then from the causality and the additional bound-
ary conditions can be supposed the solving of the boundary
value problem in the relativistic sense without to consider the
initially conditions for the initial observer. With other words
just the question what occurs for the two plates at the time
t = 0 is groundless. But by hook or crook in the relativistic
quantum field’s theory e.g. experimentally by the quantum
electrodynamics QED as a experimentally gut proved theory
precisely in the domains of high energy physics the utiliza-
tion of the fundamental field’s equations is not from major
significance. It knows that in the domain of high energy phys-
ics the number of the model understandings is significant and
also the role of the mathematics in this case is not to clear the
bounds between the mathematical-physical phenomenologi-
cal models but more to obtain anyone physical theory i.e. still
from the physical-axiomatically point of view QED is to be
understand as a model than instead of a theory of the relativ-
istic quantum fields systems in domains of high energy phys-
ics. The so called Standard model is from the same nature as
by the QED. Also just that is from significant importance by
the understanding of the Casimir world in the lyophilized el-
ementary living cells and the fossils from the theoretical point
of view by the proving of the quantum field theory, e.g. QED
and the Standard Model.

Yet in the same way by fulfilling of the following natu-
rally statements defined as early as from the ancient nature-
philosophy by Syrian, Egyptian and Grecian in the nature-
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philosophical axiomatically (also it is conferred, universal
taken proposition) sense of the unity of the opposite entities

1. boundary and infinity
odd and even
oneness and infinity aggregate
right and left
manly and womanly
unmoved and moved
straight and curve
light and darkness
blessing and disguise
0. square and parallelogram
it is possibly to describe the interacting quantum relativistic
field’s systems.

In the Casimir world (boundary and infinity) becomes a
fixture to the roundabout environment in lyophilized living
cells and systems and fossils from the point of view of the
usual axiomatic physical theory. Moreover by utilization of
the idea of the vacuum as a functional ground state of the
axiomatically constructed concrete fundamental relativistic
quantum system in the Schrodinger picture can be consid-
ered the so-called micro causality. Moreover then the “time’s
arrow’’ can be understand micro causal from microscopically
stand point of view by the quantum causality and localizabil-
ity of the quantum entities seeing from the observer e.g. the
Maxwell demon at the past t > t, and at the future time at t =
t, from the late-time observer for n — co. Even then it takes
not into account the thermodynamically entropies character
of the time. It knows then that has his cause for the Casimir
effect by the Einstein’s macro causality i.e. the Casimir force
in the vacuum impact over every particle (seeing or virtual)
as external force. Also it is the phenomena from the same
nature as by the electron moved in the external classical elec-
tromagnetic field by broken vacuum symmetries of the QED
e.g. the scaling behaviour of the vacuum state of the massless
Dirac fundamental electron field lead to polarisation (elec-
tron-positron pair) of the vacuum by acting of the electric
force on the localized massive electron.

For the light propagation in the vacuum at the microscopi-
cally level the geometrical understanding of causality Lorenz
manifolds is practical from one and the same nature described
by local quantum wave field systems. The former was physi-
cally understood very gut as phenomena of the quantum elec-
trodynamics QED but not so gut from the so-called axiomati-
cally pure physics-mathematical point of view. Furthermore
following the quantum character of the causality properties
of the observed physical quantum entities in the domains of
the high energy physics it is clear that the application of the
usual mathematical analysis of the 19. Century by the neces-
sarily analyticity representation of the causality of the quan-
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tum entities is not more sufficiently to describe this by the
help of the fundamental equations for the quantum vacuum
state of the relativistic quantum systems. The fundamental
equations are more of no utility because just the nature of the
vacuum state besides the locality is globally and it needs also
the global Lorenz geometry too.

The generalized functions and more special the tempered
distributions make possibly the understanding of the nature
by those physical phenomena from the mathematical point
of view too, e.g. without to consider the set of the measures
zero as by Lebesgue’s integrations. The entity of the distribu-
tions consist in them that by dropping the knowledge of the
functions which define the Lebesgue’s set of measure zero it
is possibly to define wide class of generalized functions, in-
cluded different Dirac d-functions and his derivations. Also
the physical conditions as additional causality and boundary
conditions for the solution of the boundary value problem are
necessary but not sufficient if there are the innerness con-
tradictoriness bounded with the observer (also the measure-
ments problems) and the scaling problems of the group of the
scale transformations in the Minkowski space-time.

At the molecular level (Mitter and Robaschik, 1999) the
thermodynamic behaviour is considered by quantum electro-
magnetic field system with additional boundary conditions
as well by the Casimir effect between the two parallel, per-
fectly conducting quadratic plates (side L, distance d, L >
d), embedded in a large cube (side L) with one of the plates
at face and non moved towards the other, i.e. also the case
of so called Casimir effect under consideration in the sense
of the local case when the Minkowski space-time is equally
of 4-dimensional Euclidian space but without the considera-
tions of the causality properties of the relativistic quantum
entities given a share in the effect, e.g. relativistic supplement
to the Casimir force v/c << | where v is the relative velocity
of the moved mirror and c is the light velocity (Bordag et al.,
1984; Petrov, 1985; Petrov, 1989). Then the boundary value
problem must be considered with respect to the additional
causal conditions and not implicit to be considered the ini-
tially conditions. So the time’s arrow and the causality have
a new understanding in the relativistic quantum physics, ¢.g.
the Casimir energy ® — -oo for t; — 0.

Following the classical Einstein’s gravitational theory
Weyl in 1918 attempt to incorporate electromagnetism into
the theory by gauging the metric tensor i.e. by letting

g, = exp(YldxW ()g, .

where y was a constant and the vector field W, was to be iden-
tified with the electromagnetic vector potential. Although
this idea was attractive, following Einstein, it was physically
untenable because it would imply that the spacing of spectral
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lines would depend on the history of the emitting atoms, in
manifest disagreement with experiment to this time by the
quantum understandings of the nature. However, after the
advent of Wave Mechanics in 1926, the idea was resurrected
by application to other physical situations. This new observa-
tion that the usual electromagnetic differential minimal prin-
ciple was equivalent to the integral minimal principle and
that this was the correct version of Weyl’s proposal in which
the constant was chosen pure imaginary y = i/h, where h is
the Planck constant h divided by 2x and the electromagnetic
factor was chosen to multiply more the Schrodinger wave-
function but for the relativistic quantum systems described
by the Schrodinger wave functional whish itself has not so
clear physical meaning rather then Einstein metric. This ob-
servation was quite profound because it laid not the founda-
tions for modern gauge theory but brought electromagnetism
into the realm of geometry.

Our interests is the relativistic more realistic Casimir ef-
fect without the innerness contradictoriness when the one of
the plates is at the rest and the other moved inertial with a
constant velocity v towards the non moved plates imbedded
in the Minkowski space-time.

So the thermodynamic behavior of the elementary liv-
ing cells and fossils under consideration must be considered
globally by the relativistic quantum systems in the so called
Casimir world too which can be better understand in the light
of the considered problem in the famous paper by Einstein
Zur Electrodynamik der bewegten Korper, 1905, Leipzig,
(for further considerations see Dodonov, 2001).

It has long been presumed that, under mild assumptions,
scale invariance X — kx*, e.g. Kx" = ‘tj"i A ?j)“fk, im-
plies conformal invariance in relativistic quantum field theo-
ry. Although no proofis known by the dimensions d > 2 in the
flat space-time of the Lorenz manifolds, until very recently a
credible counterexample was lacking (Fortin et. al.).

At the first it is to be considered the fixed event 4-points in
the Minkowski space-time obtained by the radius 4-vectors
with respect to the initial observer at the rest

yuz(n- 241 y“-z(n- 7))’ ypzm- 2jy y“-zm- gy B 0.1,2,3
and which are obtained by the reflections and the hyperbolical
turns (odd and even, right and left) of the fixed event 4-point
= (cto,gl) at the fixed time t, and the second event 4-point
without reflections and hyperbolical turns x* = (ct, x) for the
every one fixed time t between the two perfectly conductor
plates in the coordinate Minkowski space-time M*. This de-
scribed both the geometry of the Einstein special relativistic
theory where c is the light velocity and the geometry induced
on the everyone tangential space of anyone Lorenz manifold.

This is the knowing fact that the time oriented Lorenz global-

ly geometry of the space-time give us the possibility to under-
stand the time’s arrow between the manifold’s event points of
the special relativistic theory in the light of the Lorenz global
geometry. Moreover so it can be thought micro causal for the
time belonging to this geometry where

te (tyy by ol =012,

j=0,12,..2n,byy’, x* € (0,d ],

or y°, x*¢ [d,, L), (quadrate and parallelogram) and n is
the reflecting number of the fixed event 4-point y* of the
Minkowski space-time M whish describe the geometry in-
duced by the tangential space in this point of the Lorenz
manifold between the unmoved and the parallel moved plate
towards the plate at the rest with the constant velocity v and
seeable (light and darkness) e.g. from the demon of Maxwell
(blessing and disguise) at the time

2
=iy, +

2

— 2 1
2
t + 3)t=
2(n- 2j) A P )

A O N7

O -y Y, L)
so that the moved plate is placed by

L=vt,

Furthermore for the mirror fixed 4-points y* , - and y*,
; it can be defined a light like vectors 'xx* and 'xx* in the
Minkowski space-time by the distinguishing marks “I” = left
and “r” = right obtained by the following relations

= xH 4 yuz(n_?j)f
where £= ((xy,, )Y, (1 - Y,y ) ) - 1)

for t const and for the fixed time b iy

Moreover by setting 0 <’ <1t <k <1 it can be defined
explicitly by the fulfilling of the dilatation’s invariance the
Minkowski space-time non local radius 4-vectors by the fol-

lowing relations

W= IR n
kxt=oiXtty, f

where £ =y, (35, RO (Yt 307)7-1)

Furthermore in the impulse Minkowski space-time and
fixed heat impulse 4-vector k* = (w/c, 0, k%) and the im-
pulse 4-vector q* = (q°, 9, q’) as that was the case by Casi-
mir energy ® = 0 in the dissertation paper of G. Petrov 1978
by studying of the causality properties of the form factors in
the non forward Compton scattering by deep inelastic scat-
tering of leptons and hadrons by means of the following rela-
tiong *=q"-k"and q " =q" + k*so that dq * = dq * = dq" by
fixed k* it can be defined by impulse scale unit function f

q* = q* + k*f with
f=k*kq)(1 - q2k2/(kq)2)? -1).
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The quadrate of the heat impulse 4-vector in the referent
system at the restby t —

k? =m?c* € (-0, ), and also by fixed dark mass m, =

cl(w?/c? - k32)/2 it can be chosen by ® — -0 and k? — 0 is the
so called dark mass in the referent system at the rest infinit.
Moreover the dark energy in the referent system at the rest
mc=o+ const where for k¥ — o0 and @ — -oo the

lim (- < R2w/c) = »mz* = const € [0, 1] is the kinetically
energy of the virtual scalar particles in the Casimir vacuum
state defined as a virtual state in the Hilbert functional space
with indefinite metric. So also mz is the kinetic impulse ob-
tained by the Casimir force of this relativistic quantum sys-
tem consisted by the particles number n — oo of the virtual
scalars. So it can be obtained that the mass of the virtual sca-
lar particle m = m /(1 - 2/c?)".

Moreover also the number of the virtual scalars in the case
of the heat relativistic quantum system whish consist from
this scalars particles and his impulse in the referent system at
the rest so that also

mc*=i(U, + F_V,) where U, is the inner dark energy and
F_ is the Casimir force per unit surface area and the V, is the
volume of the system can be considered rather as the invari-
ant quantitative parameters of the heat relativistic quantum
systems.

Furthermore for the vacuum fluctuations the Casimir en-
ergy can by obtarned by

=c(k2+ K )/z
where the Casimir vacuum energy o is calculated by the Casi-
mir effect for the relativistic quantum field system and can be
positive or negative in dependence from the topology of the
additional boundary conditions to the initial conditions, i.e.
by solving the boundary value problem.

It can be obtained by the definition

0=2(E -E)=2E, -E,).

Further

ol = (k*+ k3 )‘/2 =k + const and even by k* — oo, k? =
m ¢ — oo or k? — -o0, k? =m *c* — oo, where by the longitu-
dinal impulse k* = mz of the virtual scalars is the lim(k?*/2mz)
= const € [0, 1] or lim(k?*/2mz) = const € [-1,0]. Also the
Casimir energy o is equally to the impulse k* in the longitu-
dinal direction except of the const.

Further on compact subsets of the domain 'D it can be ob-
tained the function

o(q, k(x»)"*) = [d4iex exp[iq kx]/((kx)* - k*x?)-i€)
so that for k — 0 and that is also k?x*= 0 it is

¢ (q+k) = Jd*x expliq, kx]/(kx)*-ie)
and 1x" — KX,

Also for ¥’ — 0 and that is also K’*x*>= 0 it is

0(q - k) = Jd“x expliq, K’x]/(k’x)*-ie)

and K’x* — KX,

At the first it can be reviewed the circumstances for the
non local quantum field theory also precisely the scaling be-
haviors without to consider conformal invariance. The most
general form of the non local dilatation current operator
D (kx) is obtained by the operator equation for the non-local
operators fulfilled on the light cone for K’ — 0 and kK’?x*=0

Also by

D~M(1<)~<) = K’X"fuv(KX, K’X) - VL(KX),
where THV(KX, K’x) is the non local operator of anyone sym-
metric energy-momentum tensor of the relativistic quantum
scalar field system and V:l(KX), the non local operator of the
virial current.

Also for the vacuum expectation value of the tensor of
the averaged energy-momentum, the dilatation current and
the virial current between the scalar field states at the fixed
4-points it can be obtained

T (X, K'X) =<y, ?j)|:Tw(1<x, KX) Yy, ?j)>,

DH(kx) =<y, ?j)|:D”(Kx):|y2(n_ ?j)) and

VH(kx) = <y2(n [ VERX) Y, 71.}

te (t_z(n_ . z(n m] n=0,1,2, ..

j=0,1,2, ...2n.

And further for consideration of the energy-momentum
tensor of the relativistic scalar quantum field just must be ob-
tained the quantum scalar mass field.

If it is supposed that the energy must be positive then the
solution of the non local scalar field is restricted on the zero
mass hyperboloid i.e. following for the positive time also as
well by the Casimir effect the dark impulse m ¢ in the refer-
ent system at the rest by

k=o/lc="4(q° -q°.)"

Q' =", t0l)*=(". - 0"
can be negative or positive for q° — o0 and ® — o too.

Also by definition

0(q) = fd“KxE)(KxO)S((Kx)Z-szz)exp[-quKx](p(Kx), is

@, *- *x)e(q,) =0.

Moreover for the fixed time it can be obtained for the state
vector |o. > = |q, > the scale function for the 4-impulse 9o,
the impulse Mkaowskl space by defined

0@, ) = 14, 005, )8V, X %) expliq, vy, )
& (Voo o)
so that it is fulfilled the equation
@, *- xrjf})aK(an) =0.

Moreover for the Hilbert functional space with indefinite
metric it is obtained for the fixed event 4-point Yomei) in the
Minkowski space-time the one field vector valued state

|(Pj> = |y2(n-?j)> = Id4qa6(qa°)exp[-iqay2(n_ ?j)]|qa>
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For the non-local Wick’s operator product it can be ob-
tained the non local normal ordered operator product

9(q)eq.): = Jd4l<xd41<’xexp[—quKx—qu,K’x]:(p(Kx)(p(K’x):

The Wick’s non-local operator of the tensor of energy-
momentum T:W for the quantum relativistic scalar field sys-
tem can be defined by the non local normal ordered operator
product

T (@ q,): = Jd*exdcx

exp[-iq kx - iq_K’X] :TLV(KX, K’X):.

Moreover the non local tensor TW(KX, K’x) of energy mo-
mentum is obtained by the invariant entities T’s and the lo-
calization for the THV(KX, K’X) is obtained for k and «’ tended
towards zero also the localizability must be proven for the
invariant entities T’s explicit determined the averaged tensor
T, of energy-momentum by the follows definition

T, (kx, K%)= (g,, - KX“KXG/(KX)Z)(gVﬁ - K’XVK’Xﬁ/(K’X)Z)
(gaBTo + Yow- ?j)uyzm - ?j)BTl + Yow- ?j)uy-Z(n» ?j)ﬁ Tz +
V-2 Van- T Yom-2p Va2 )T

te (L oy b oyh

n=0,1,2,..j=0,12,..,2n.

Moreover vice versa the localizability condition in the co-
ordinate Minkowski space-time for the energy-momentum
tensor will be fulfilled if T’s fulfils the so called analytically
conditions and are localized for the vacuum without particles
by k and k’ tended towards zero also the following conditions
for the Minkowski space-time radius 4-vectors are fulfilled
by definition

KKX'T, (ex, %) = kx| (kx, K'x) =0,
or in the impulse Minkowski space-time it follows

& T1.@,9.)=02 T (,q.)=0.

Also it is clear that by averaging of the operators in this
case the non local dilation current fulfill the equation

DH(KX) = -VH(KX).

Then T, (q,, q,.) are a 4-impulse and T (q,, q.) is the
Hamiltonian of the relativistic quantum fields system ob-
tained by the invariant entities T’s.

The connection between the non local energy-momentum
tensor and the Finstein’s equation of the space-time curved-
ness is to be considered as a physical prove for the research
of the Lorenz manifolds as a supposition that the gravita-
tions field can be modelled effective by the help of everyone
Lorenz metric g defined in a suitable 4-dimensional manifold
M. In that case every manifold supposed one Lorenz metric
suppose infinitely number of Lorenz metrics then it is neces-
sary to solve which one Lorenz metric can be taken so that
anyone gravitation problem will be formulated. This question

lead to the Einstein’s equations connected the metrical tensor
g, Ric curvedness of Ricci and the scalar curvedness with the
energy-momentum tensor T in non local coordinates.

Also Ric -2 Rg + Ag = 8T,
where A is the so knowing cosmological constant.

Then for g = (gw—Kx“me/(l(x)z)(gvﬁ—K’xVK’XB/(K’X)Z)g“B it
follows for the non space like (causality conected) Ric curv-
edness K’xRic(kx, k’x) = kxRic(kx, k’x) = 0,

Moreover it is possibly to consider a case where the sur-
face S as the kind of the domain of definition for the develop-
ment of the boundary scale function f(x , x’, t) € 'D is time
independent for t € (t, .. t, ?j)], B

n=012,..,j=012,.,.2n, X’ (- o0, 0] and f(x )3, , =
const by fixed x3, t on the remaining boundary kind of the
domain.

Furthermore by means of the following relation and fixed
Minkowski space impulse 4-vector k* = (w/c, k , k’) where
o is the Casimir energy characterised by the spectre of the
energy by so called “zero fluctuations” and fixed k* = ¢'(w?
- k?*-k»*=c'o+ const for |k | — 0and |y | — oo and
lim[(-k?)/2w] = const € [0, 1] for k? — o0, ® — -o0 for

t, — 0 obtained by the calculation of the Casimir energy.
Precisely the impulse k? is equally of the Casimir energy ex-
cept of a const.

Actually, the only in this way it is to be possible the ex-
tension of the symmetry of the theory to the super symme-
try without renouncing to the analyticity of the entities to be
proved theoretical of the so called analyticity of the quantum
entities as a effect of the analytical representation of the cau-
sality properties by fulfilled kinematical relations between
the same entities, e.g. for the dark mass m and energy E, so
that k* = m *c? analogously to the form factors too. So the ex-
tra boson super symmetry is an effect of the causality prop-
erties of the theory. In the relativistic S-matrix theory it was
defined rigorously by the axiomatic way from N.N. Bogol-
ubov, and then the local quantum field theory is analytic since
it is causal everywhere except by restriction for the discrete
values selected by the fulfilled kinematical relations between
the theoretical entities as effect of his causal properties by the
high energy scattering processes and describing the observed
quantities by the experiments too.

Also at th_e timet—t, 5t 0,

n—o, X?*—o00,x">0,for

1Y | <[X |SR=((ct)’-x*)* = ct+ const and lim(x**/2ct) =
const e [0, 1] for x**— oo, t— -0, t € (2 b b 1=
0,1,2, ..., j=0,1,2, ..,2n it can be defined the quadrate for the
4-impulse g* in the referent inertial system

qQ* = Va((kq ! + ’q M) + (kq* - k’q H)?) and the Casimir
vacuum energy (calculated for the relativistic scalar quantum
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field system by M. Bordag, G. Petrov and D. Robaschik 1984,
G. Petrov, 1989, where the Casimir energy o ~ t~) is also

ole = Y((kq + kg F)° - (kg ! - K'q 1)) = (kq,Kq,., )

Then it is possible to be defined the quadrate of the heat
4-vector k in the inertial referent system by y* — o and

k 2 =, 0 and where the Casimir vacuum energy is zero, i.e.
2=_k* for

q/=@" q,q'+k’)and

q.'=(@" 4q,9,-k)by

0 = wle = (K + k) = (kK’(q - k)™

Moreover by Casimir energy

o—-oand q*—0for X?*— oo, also

ol=(*+ k32)? and the lim (—k32/2u)) =const € [0, 1] for k¥
— o0 and @ — -oo the positive energy is the dark energy E  of
the infinity dark matter except for the vacuum kinetic energy
of the vacuum fluctuations obtained by the const € [0, 1].

Here k* = mz is the impulse in the longitudinal direction
of the scalar see particles (Pterophyllum scalare) with the
mass m at the time t and c is the light velocity in vacuum.
By the fixed Casimir energy o and obtained from the masses
as effect of the super selections principle by the introduction
of the “fermionic” symmetries, i.e. symmetries whose gen-
erators are anticommuting objects but neutral and called by
us scalarino also furthermore it can be spoken from the su-
per symmetric point of view about a “fermionization” and
“bosonization”of relativistic scalar quantum field system.

The arbitrariness of the phase of vector valued one quan-
tum field’s functional state obtained by the quantization of the
field function ¢(x) is the usual method to obtain the reel exist-
ing interactions taken in account the invariance. The partly
ordered events can be introduced by the help of the relations
given by x*>y*, . then and only then if x0> y"z(n_?j) and (x -
Yawin - X~ Yomi ) > 0, i.e. the event 4-point x* is “more latest”
than the event 4-point Yomin and the relative vector (x - Yo
) is time-like. The transformation in the time-space mani-
fold ¢(x): M — M for them the relations above means ¢(x) >
O(Y,.i) bY fixed pointy, . -and vice versa is called causal
automorphism of the space-time with respect to the local co-
ordinate system. The causal automorphismes forms a group
for them it is fulfilled the so called Zeman’s theorem for the
group of the full causal avtomorphismes of the Minkowski
space-time the so called half direct product T*! x) (AT x D)
where A? is the orthochronic Lorenz transformations and D
the dilatations group x* — kx*, for x* € M*, k belong to the
multiplicity group of the reel numbers different from zero.

There is a dynamic equilibrium in which the mass at the
rest of the virtual scalar particles at the fixed time stabilizes
the so called Higgs boson which has a mass in classes of vac-
uum ground-state orbit in the Casimir world. It seems that the

very stability of matter itself in this case appears to depend on
an underlying sea of scalar field energy by the “zero vacuum
fluctuations” of the Casimir quantum field state. The Casimir
effect has been posited as a force produced solely by interac-
tion of the quantum field ground state in the vacuum with
additional causal and boundary conditions. The vacuum fluc-
tuations are fundamentally based upon the interaction of the
relativistic quantum fundamental field system with the classi-
cal objects, which has been predicted to be “signed into law”
someday soon, since so far no violations have been found.

If the Hilbert functional space is constructed by the any-
one number of the fundamental field function vector valued
states §(y, (n_%j))|0> = |(pj> =y, i defined in the space-time
as a event 4-point Yo for the geometry described by the
Minkowski space-time and the anyone vector valued states
obtained in the event x*-point with u = 0,1,2,3 by the relation
0(x)|0> = |o> = [x> whish is to be considered by the definition
as a field operator valued functional « acting on the anyone
virtual vector valued state |o> € H where H is the so called
Hilbert functional space with indefinite metric and

0¥ . 5)> = 0lot> = o> =

J‘d4X6(X - Y_z(n_%j))aj(x)|0~(}’_2(n_y2j))>
by the summation over the repetitions of the above and down
indices it is also possible to be defined by integration over the
functional measure Da.

(9, > = flo>Do<dlg, t> =

flo><g,, t ja>Da = [la>¥* (¢, HDa
where ‘I‘*a((pj, t) is the conjugate Schrodinger wave function-
al. Moreover a(t, x) can be considered as a scale function ful-
filled by time condition

t-t )¢ the equation

0.0(t, ) = [oEFOEOY 5, ,) +
(Pz(yO)a(t_z(n -2j) X))- U'(t_z(n -2j) X) =0
byte (t_z(n_ i b ?j)], n=0,1,2, .., B B

j=0,1,2,...,.2n and 0, =0/0t so also further, for X =y,
X} = y3_2(n_?j), by the fixed time i the time independent
components of the anyone vector valued state

0t 0> = It Y Y )20 X)
are obtained by

a(t_z(n_ 2j) X) = (Piz(yo)(@(li)(P(Y_z(n_n/,j)))

(+(le®IPE*(YN@EIP(Y 0 5) D) — -

Also it can l~)e defined

[P()> = [Q(R)>HO(Y )7 UL,y X) and [9(x)> = o).

Moreover for 0 a(t, x) # 0 and by definition

n(x)[0> = 0,0(t, x)|0> = [n>

and further by t-t, 58 and
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dan> =20 an> for 0 9(y,,,, )|0>=n>

J e t -2(n-Y2j) L
where over j must be summed by repetition of the above and
down indices and the fundamental vector states \nj> create
the Hilbert functional state with indefinite metric.

Main Result

Let it be given the virtual (potential) vector valued func-
tional one quantum field state in the Hilbert functional space
obtained on the coordinate Minkowski space-time. Then the
virtual one field state (p |O> \(p(a .)> is obtained by the act-
ing of the scalar field operator <D on the virtual vacuum vec-
for valued functional state of Hilbert space with indefinite
metric |o, > =y 20 ) >,

Also it is by definition

o> = Jd kexp[ [KY 5., 10t ()]0>.

Then |a._> is a anyone state vector of the functional Hil-
bert space with indefinite metric building by the help of any-
one number of the fundamental state vectors

B (aly,,,,NI0> = o> = ld kexplky,, _Jo (0]0>
where d k = d*k/(2m)*.

So also further in this case the function exp[ky,, 1/2]))]
can be generalized by the time independent function

0L (X, ./21)) = o) = <¢la_> or @ 0y, |>))|0
o> = Jd k<qla_>a_(K)]0>.

The entities o ! are called the counter invariant compo-
nents of the anyone state vector

jon > = Zldx3(x- ¥, )0 Jl0>

Furthermore the mathematical quantum vacuum func-
tional vector valued state |0> is defined by the Casimir en-
ergy of the “vacuum fluctuations” of the so called “zero point
energy”’ ZPE of the Hilbert space vector valued one quantum
field state at the fixed time
te (t_z(m . 2(n 7})] n=0,1,2, ..

j=0,1,2,....2n, for q #0.

Moreover by 6, =3, = &/d(tx)

da(rx) dtx'o a(rx) dix'A (rx) by A’ (rx) =
A (rx) 0 (x(rx) 0

dzq(rxz (0,0(wx)3, (TX) - (0, 0(tX)0 (Tx))dTX'dex =
F, dtherrL

Also for A (rx) 0 (x(tx)

dol(Tx) = (KO*Q()2(0,0(¥,., ;)PP +

©'0(y,)a)" - o= 0 and it is obtained for

a.? - 20.(0,0(,,, ;)OO0 9y ) + (k'p(x))* =

0, = 0,00y, 0N (y,)"

(1 = (B0 Y NI, DLy, ) OR)Y - )

It is also obtained

[0 (TX)> = [ p(kX)>+HD"p(y,, 7>
and also for |(*@(tx)>2 = 0 it is
(G p(icx))>* = KD p(x)>*

Also for [09(@¥)> = 009> - [0%0(Y )
is [ >+ 1 =0 and vice versa.

Even it is obtained by |6“(pI > = ho(Tx),

o(tx)|0> = o> = o J|0" T >
where the vector valued functional state lo.> is anyone state
of the Hilbert functional space with indefinite metric moreo-
ver o] are his counter invariants components and the non lo-
cal functional state |8“cpfj> create this space.

Further the non local symmetries vacuum averaged Wicks
product can be obtained for the locality condition by k — 0

Sym (2, 00x)>10,9(3,,,.,,)>) =

((gw-KXuKXV/(KX)Z)(- i/4m)(kx — y*, o ./2]'))_2
so that for the local case when k — 0 follows the singularity by
and

Kxt — ‘DEl =Kxt—
0= (ex —y*, "

Y201
2
)
(kx)? = k?x% = 0. Further although by fulfilling the causal-
ity condition follows

KXESym (0,0(000,0(¥,,,. ) =

Moreover the virtual vector valued functional quantum
one field state |@.> with invariant field components @. is ob-
tained by the vacuum ‘¥-functional ¥* (¢, , t) defined over
the Banach algebra of the quantum ﬁeld operators obtained
for the following relation

(P(y,z(n_ ,/2]')) = |y“_2(n - ‘/zj))> = |(p‘1|<’> =

Jlak‘>DaK’<aK" tly“—Z(n - '/2j)> -

llo,><g, o, t>Da, =

| lo >P* (¢, ,)Da,_, where
0k < rK< KK< 1,
a.=a (yl)y o S for the functional integral mea-
sure
Do, =16y,
yJ.
Sow* (¢, .0 =<, |(x t>and also it is ‘P%K(aK,, t) =<a,,

tlp, > so Fhat From
0., =llp, Do, <o, J.. t>=
flp, ><a,.. to, >Do,

| lp, >¥*, (o, )Do, , where ¢, are the so called counter
invariant com‘ponents of( the anyone vector valued states

lo., J>(p ¢, >. The fundamental vector states |¢, > creates
the Hilbert functional space with indefinite metric. Also it
can be obtained the vector valued state by |(p“K> |(1K,'>(pj with
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his invariants components ;- Moreover the o, J are used as Then also from eq. (1) can be obtained
the time 1ndependent scale functrons for X —>y and fixed f! (y )= 0 (y Dy =
_ 220G
KX =y7 0 KX =y, i It is to be remarked that N L2 )
over the repetltlozjns of the above and down indices is to be (<p(y_2(n%j)(p(rx ~))(P .(YO) I+ e®)Pe*(y,)
summed. @Y. X )" = D), @)

Furthermore for a time

te(t -y b ] there are in force the relations (p(K X) =
o), t(K’x) = n(a o ) and for €’ — 0 ¢(’x) = (1, 'x) for the
time 1ndependent scale functions states

o> = a(y) =f (y) 0, and m(k’x) =

2(n '/zj) Z(n )
TI:(’C x) for the time 1ndependent scale functions |0 0, >=

a(Y)s ot —P(y) 0, and

OuteY ) 2n-) 20+ )
f (y ) =" (x), £ (x)) = 0 by the additional causality
propertles and boundary condition for t =t

2n- 4y
o3 3 3
K'x? € (-0, y - ‘/2])] (y P , 0],

=(y, y) € 6Q =S and moreover for yl e Q cR’
follows df(y) Otoo andd —(81 )
Moreover if on the boundary surface S for ¥’x° = ct, and
the fulfilled additional causality condition

©° i -y 2)'/’ > |§ | can be supposed o 6’ K’x3, ct) = const
or n(00,) = Ct(p(K X) = 3,00, )8ctaK(y K’x3, ct) = 0 so
that

8a(y K'x3, ct) =0, 1

ct K

and the same follows for
0,0..( Y K’x?, ct) = const or (k’X) = const, so that for K’x*
=X, 0, m(K’x) = 8 0,007 0 (X , X%, ct) =0, so that

ct K’ ct K

az(x(x K’x3 ct) 0. )

ct K

Moreover by definition from 0_¢@(’x) = n(k’x) and &_m(ic’x)
- Ap(K’x) = 0, i.e. Ap(k’x) = 0 by alz + 0 2= Ais fulfilled
too. B )
Yet ﬁa(l (y y 2(n- 21)7 2(n 5 ,
u © (y y 21+ ct 2(n- /(J+1)) TV 3% (yJ_’ y 21+ Ct-z(n- ,/z(j+1))

Furthermore from the followmg equation for the non free
simple connected vacuum surface of the relativistic quantum
fields system given above and from the fulfilled eq. (1) and
eq. (2) follows the following equation by definition

0o (y K’x3, ct) =

Ko/, )J0EX )+ (30 - o, =0
and )
30.(Y |, 1%, ef) = KR PA2(R(Y ., ) m@Tx )+

ct K

2(yo)a o, ) 0.0.=0 3)
€ R?and (t1x P=

(Kx)2 = k’x2 s Yot
Py T (y,z(n,,@)) m

0, (K’x)* = K%,

2 — 2 2 —
(/gy = Yooy = Yoo a0 @Yo ;) =
0

and from eq. (2)
2 (x) 0.0 (y); =

LY e 2 (G0
(TE(Y,Z(“,,/;))W(TX N(yy)? (1 + (2 [rPe*(y,))
@Y 5. Jmx ))?)* - 1). ®)

)
0,0(0%) = [pCIFA20(Y 5, )O() ~ Py o)) -,
o) = (Y )@Yy N - lo)|P9*(y,)
@0y, — 1) and for
& 0(1x) = R PA(R(Y )X + T(y,)0, ) - 0,0) =0
0,0 = Y)Y ., )TN = ([RC[7 2(}’0))(7T(X)7I
(y 2(n-} /J))) 2)/Z 1)

Moreover the function f_ (y ) is taken from potential theo-
ryby X — ¥ and from 0.0 (y K’x3, ct) = k|pX)|]*/
(2(<P(y 20- /J))(P(TX )+ (PZ(YO)GKJ) '-aJ=0and
& ,0,(Y 5 K, o) = KRG/
Q(y,_ )X ) + T(y)0,0,)" - 0,0, =0
as a solution of the equation following

O (Y)TAL(Y)=

F (p(K X)3 - Y€ Q, ©)
20 4(0) 200 UG
o f( yl) = O,YJ_E Q, M
f(y)=0, yedQ=S, ®)
for additional causal condition for
X | [y, Jand [y | <"~y ), ©)

where ¢(k’ x) 3 is anyone non local scalar field

| ful-
5 ct
filled the given additional causal and boundary COIzl(alt/l();n for

function with the_norrr_lzrc H(p(x)H =lp(k’x)3

fixed K’x"=ct=y° ey KxP=x*=y’ ey so that the norm

I 6 f || is given by the double product
[ 6LfK,||2 =( 8Lfk,( yL), alfK,( yL)) (10)

and for the minimum of the norm |If || is the minimal value of
L=\, by the fulfilling of the additional causality and bound-
ary conditions (7) and (8) and by |If || = 1 where |[f || is the
norm defined by the help of the equation

t.g)=IF.g)dy, (11)
Q

t,x3

included the double product
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(of. og)=lar.:

obtained by the definition

2g)dy, Q

1 K7

(0 f.

1K

08)= Z ( G 1O0.8)-
) J -
and f' _ is orthogonal transposed of f .. i
Then it can be defined by |p(tx )\ lo(tx )= 0 and @* =
P.,p) = 003 #0. €(OF =g7c) o by the Hilber
1mpulse scalar field for ||n(tx )| =
T ., 5) = ) # 0, ) = K’Znnoona 0@,)=
90%) = (X ) + QY. ) (12)
or m(0, o J) = m(k’x) = n(tx )+ nj(y_2 o ]/Z(j))fZK, (13)
with following
lp(’x)| = K[|lp(’x)|| or [m(K’X)| = K’[|m(’X)||
where ||o|| and ||n|| are norms of+the real closed Schwarz space
also following from S (M) =S (M)-+S (M) obtained by the
reduction from eq. (3) following from the fixing of the co-
ordinates by eq. (2) for odd or even functions depending by
the fixed coordinate variable x°, x* and defined scalar product
., ) = (@, (x) for f' , f!_ el or 2, 2 e L and ex-
tended by an 1sometrlc image L*(M) — L (RZ) = S (Rl
and L (M)— L (R?) =S, (R for L L, from the SoboleV S
spaces with fractlonal numbers of the 1nd1ces
Further if by fixed variables
2 0.0 o
Y )=0,0.( yl)ys oy’ a0
would hold for the additional causality and boundary condi-
tions for y e 0Q =S at the right, and by defined

d(.)=0(.)+2z03(.)andz=0y’
on free surface S placed in Minkowski space-time for

=0,0,/(y)=0

ct K

(14)

=x0 =
ct=1x"=ct,, i

3 03 — 3
X =KX yz(n_%(j+l))and

oy’ =0y’ 2o - 1) follow the impulse equations for ful-
filled additional causallty and boundary condition ye Q)
= S on the fixed surface S by

70 30, (y); =0.

LY am-v) Cl-z(n-'/zj)
Also by the definition it is in force the equation

d(l(Y)3 , C

t .
cx Y 2w 2m)

and obtained by the definition for the time t = t—2(n - V4i)
2 (y )=0.a (Y )2 =

¥ 2m-%) 20 )

12 (y )+z(3 300 (y )y 2+ tz(n_'/z(jﬂ)) (16)

It is assumed the local relativistic quantum scalar wave
field system under consideration to have additional causal-

t

(15)

=d o, Ve
(Y )y 20- vty Clam vy

ity and boundary conditions on the generic surface S for his
ground state. In this case the so called Casimir vacuum, fixed
or moved with a constant velocity v parallel towards the fixed
one boundary, which do surgery, bifurcate and separate the
singularity by virtual particles of the relativistic quantum
system in the Minkowski manifold of the event points from
some others vacuum state as by Casimir effect of the quan-
tum vacuum states for the relativistic quantum fields f. That
has the property that any virtual quantum particle which is
once on the generic surface S remains on it and fulfilled eve-
ry one additional causality and boundary conditions on this
local relativistic scalar quantum system with a vacuum state,
described by the one field operator valued functional A(f) for
the local test function f e L." or f € L. Then the solution
of the Klein-Gordon wave equation is obtained by covariant
statement

of(x) = (@*, — (A + m*))f(x*) =

©@,—( 8L2 + 02+ mH))f(x+) =0, 17)

where O is a d’Lembertian and
A=+ +3 = 02+
X y z 1 z

is a Laplacian differential operator by additional causal prop-
erties and boundary conditions.

So also f(g’ X3, ct) 3 - =
Yom- ) 2n- )
fl(y)=a(y
( ) ( l)y3 20-%) “20- %)
and
- B
actf( yJ_’ X7, Ct)y3 -

ct
2n-Y) -2 - %)

fz(y) aa(y)

ct K

¥ 260-7) "2~ )

by the causality condition

19,1 < (7 =y, where

te (t_z(n_%j), tz(n_%j)], n=0,1,2,..;j=0,1,2,...,2n.

Also the ground states of the local relativistic quantum
fields system defined in the Minkowski space-time fulfilled
every one additional causal and boundary conditions interact
at the large distance with the boundary surface S by the help
of the non local fundamental virtual quantum particles and
so the vacuum state has a globally features, e.g. the Casimir
force calculated from the Casimir energy of the vacuum “zero
fluctuations™ and the Minkowski space-time described the ge-
ometry induced on the every tangential space on the anyone
Lorenz manifold that create the globally Lorenz geometry.

Examples of such boundary surfaces S with additional
causality properties by a kind of the boundary of importance
for the living cells are those in which the surface of a fixed

! Actually, this property is a consequence of the basic assumption by relativistic local quantum wave field theory that the wave front of the relativis-
tic local quantum wave field system by his ground state propagate on the light hyper plane in any contact space (also called “dispersions relations”)
and can be described mathematically as a non local virtual topological deformation or fluctuation which depends continuously on the time t.
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mirror at the initial time t = 0 by the referent inertial sys-
tem at the rest (a map) and is in contact with the local quan-
tum relativistic scalar fields system with additional causal-
ity properties in his simple connected vacuum region— the
bottom of the sea of the virtual (potential) non local scalar
quantum field particles, for example — and the generic free
surface of the parallel moved mirror with a constant velocity
v towards the fixed one or the free vacuum surface of the lo-
cal quantum scalar particles of the wave field in contact with
the moved mirror parallel towards the fixed one — the free and
localizable vacuum region, described in the non local case
by the conjugate impulse Schrodinger wave functional given
by vector valued states |(pj> at a given time t created Hilbert
functional space with indefinite metric. It is

‘P*n ((Pj, t) =< (Pj|U~K,, t>and
o
Y, (. t)=<ale, ,t>where
e K

o >= \(pj>(xKJ and \Sp> = Jo > 9, summed up by repetition of
the above and down indices and

telt 1,n=0,1,2,...;

20500 a0
j =0,1,2,...,2n, with additional causality condition |yJ_\ <
(y° —y?)”*and averaged Klein-Gordon operator equation

<0|KmA((P-ﬂ|O> =0(x - Yom- )=

<l A(J)) [0>.

Moreover have a singularities at ¢ > = 0 which can be inter-
preted as a presence of the massless scalars Goldstones bos-
ons in the ground state of the relativistic scalar quantum field
system in the Hilbert space H with indefinite metric. Also
from this point of view when we have a zero temperature
too the “Einstein condensation” in a ground state has on the
light cone a é-function behaviour in the impulse Minkowski
space as by the ideal gas in the vacuum and by the Casimir
world go over state more realistic with a interacting quantum
vacuum state. But this resemblance is only formal and by go-
ing over the physical representation the scalar massless Gold-
stones bosons disappears. This is one of the indications of the
Higgs-mechanisms, e.g. effect of the mass preservation from
the vector fields by spontaneous broken gauge group (or the
scalar Goldstones bosons are “swallowing up”) and so it is
to show, that the Casimir force is to be obtained by quantum
electromagnetic field system with a massless real photon and
asymmetrical Casimir vacuum state where the scaling be-
haviour by the fermions as a fundamental quantum particles
or by the Higgs massive boson as a fundamental scalar “mat-
ter” particle in the Standard Model with the generic bound-
ary conditions S is broken. That is the cause to be observed
at least a one massive scalar particle following the theorem of
Goldstone and the Higgs mechanism.

Al

For simplicity here we have considered a domain of
space-time containing any one massless scalar field ¢(x) de-
fined at the point of the Minkowski space-time at the fixed
time t. Further a concrete massless field ¢(y’,y) is considered
as a Hilbert valued vector state obeying the impulse wave
equation in a Hilbert space, defined over the space Q < M*
at the time x° = ct =y " and x* =y’ in the Minkowski space-
time M*. By imposing suitable boundary conditions for any
one quantum field system considered as any one relativistic
quantum field ¢(x) fulfilled the Klein-Gordon equation, the
total fields energy in any domain at the point (ct,x) from the
Minkowski space-time can be written as a sum of the energy
of the “vacuum fluctuations” for

te(t 1,n=0,1,2, ...,

2023 - 2

_j=0,1,2,..,2n, so that the additional causality condition
ly|<.R= (v - y*)? is fulfilled and the ground state of this
concrete quantum field system must be conformed by those
suitable additional causality and boundary conditions and so
we can modelled the interaction of the concrete relativistic
quantum field system to the external classical field by means
of this suitable boundary value problem.

Our interest is concerned to the vacuum and especially the
physical Casimir vacuum conformed by the suitable bound-
ary value problem.

Nevertheless, the idea that the vacuum is like a ground
state of any one concrete relativistic quantum field system - is
enormously fruitful for the biological systems from the point
of view of the nanophysics, i.e. it is to consider the time’s ar-
row in the systems with a feedback. Moreover the Maxwell’s
demon has an indefinite fully eigen time too, following on
“allowed” world path in the Casimir world.

The obviously necessity to take in consideration the quan-
tum field concepts by observation macroscopically objects
present from infinity significant number of virtual particles
and to be found by low temperatures is following from the
elementary idea. Consider e.g. the obtained Casimir vacuum
by reflections and hyperbolical turns at fixed times present
from n stationary state level of the Casimir energy of “vacu-
um fluctuations”. In so one vacuum state every virtual scalar
is surrounded closely from the neighbouring particles so that
on his kind get a volume at every vacuum stationary energy
level of the order V/n ~ ((y,*> +(y°,))")’ = (y*,,* const)’, lim

y,*/2y*, =const € [0, 1] for y*—o0,y’, — oo, forn— oo
and the additional causality condition |y | <R = (v -y

Also every virtual scalar particle at the state with the
smallest energy possesses sufficient Casimir energy o de-
pendent from the distance between the mirrors and equally
of the difference between dark energy and the dark matter ®
= (E,—m_?) and obtained by the “vacuum fluctuations”. The
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“fluctuations” are proportional to the minus third power of
the distance y~ = (vt,)” between the mirrors at a given time
t=t,and ® ~ (2m)"((q LZ +k¥) 'y~ 2m)y '(y*, + const))? ~ (2m)
1(n/V) 3n— oo,

Moreover the distance between the ground state and the
first excited level of the single see massless scalar particle
will be of the same order that is for the Casimir energy ®
too. It follows that if the temperature of the vacuum state of
the relativistic sea quantum field system is less then the some
one critical temperature T of the order of the temperatures
of the “Einstein condensation” then in the Casimir vacuum
state there are not the excited one particle states. Furthermore
the temperature is not from significances for Casimir force
which is the cause for expression of massless scalar Gold-
stones bosons.

Conclusion

The supposition that by the absence of the attraction be-
tween the scalar particles the ground state will be total a sta-
tionary state in which all scalars “are condensate” in so one
state with impulse k — 0, q, — 0 and taking in to ac-
count the small attraction by the action at the large distance
of the Casimir force in the manifold of the material points
moved on the non space like geodesic curve between the two
mirrors the so called virtual virility scalars in vacuum state
also it lead to so one stationary state of the quantum scalar
field system in which then in the referent mass system on the
mirror at the rest (a map) by the single scalars appear the mix-
ture of the see excited states with fixed impulse k* > ¢* # 0.

Yet of this way it can be understand the existence of the
supper symmetry by the fundamental “matter” fields. The
super symmetric partner scalar particles the so called sca-
larino of the massless Fermi scalar non local fields with a
half spin are obtained by the non local wave function W(kx).
It is also possibly to be obtained the non local interactions at
the large distance by the virtual massless scalar fields vec-
tor states obtained by the so called non local field operators
defined in the Hilbert functional space with indefinite metric
and appearing by the expansion on the light cone even for lo-
cal crossing by k, K’ — 0

W RO(X): =

ldq,dq,explig iex +iq_Kx]w(@)v(q, ):

Then also it is understandable for the interacting fields by
the summation of the so called minimal local interaction in
the global sense

K

::V(Kx)exp[fd(p(r)Z)]w(K’x =K
K

Sy(ex)explldu) ) = < :
K y(x)expllded'd o) y(k'x): =
K
ZQI(KX)CXp[—ie_[dT)Z“AH(T)Z)]\V(K’X)Z K

for the gauge vector potential i.e. A’ (r)Z) = ie(A (tx)+d (p(ri))
where 6 0/0_; and by the condition A (TX) Oe.g. F’ =0
by the super symmetrles considerations is to be taken under
account the following condition for the quantum scalar field
fork, k>’ — 0

lim<0|: y(kx)y(k’x):|0> = <0|p|0> = ¢ = const.

In 1946 the shift for scalar field @(x) = const + u(x) i.e.

do(x) = du(x) has been given at the first by N.N. Bogolubov
in the theory of microscopically supper fluidity.
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