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Preface  
This book contains a collection of interrelated papers. The title of the book 

equals the title of the main paper. The main paper (part 2) describes a 

research project whose target it is to uncover the origin of dynamics. As a 

starting action, cracks in the fundaments of physics are detected and 

suggestions are given for the repair of these deficiencies (part 1). 

Part 3 concerns the origin of physical fields. It is essential for 

understanding why quantum logic must be extended.   

Part 4 seeks the origin of mass in the presence geo-cavities. In that way 

minuscule geo-cavities may replace Higgs particles in bringing mass to 

elementary particles. 

The Hilbert book model (part 10) is the name of a comprehensible paper 

that describes the new fundament in simple wording.  

The last paper (part 11) describes in the form of a fairytale how the 

universe works.  

 

The other parts have a lesser connection with the main subject of the 

book. 

The paper that describes how the brain works (part 5) gives information 

on how the visual trajectory of vertebrates optimizes the perception o f 

low lig ht level signals. It indicates how this system during a billion years 

has helped vertebrates to survive low light level conditions. The observed 

radiation is generated by Poisson processes. The conclusion is that 

information comes to us in the for m of clouds of quanta, rather than in 

waves. 

The paper that introduces a new law of nature (part 6) explains that 

nature has a built-in tendency to reduce complexity via the procedure of 

modularization. As a result it establishes the construction of  very 

complicated items that include intelligent species.  

Two other papers (part 7 and 8) describe what happens when the merits 

of this new law are neglected and how that annoying situation can be 

cured. 
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The next paper (part 9) treats the relation between physics and religion.  

The last two papers are light weight descriptions of the main subject.  

 

3ÏÌɯÕÌÞɯÔÖËÌÓɯÖÍɯ×ÏàÚÐÊÚɯÛÏÈÛɯÐÚɯÐÕÛÙÖËÜÊÌËɯÐÕɯÛÏÐÚɯÉÖÖÒɯÐÚɯÊÈÓÓÌËɯɁ3ÏÌɯ

'ÐÓÉÌÙÛɯÉÖÖÒɯÔÖËÌÓɂȭɯ(ÛɯÏÖÓËÚɯÚÛÙÐÊÛÓàɯÛÖɯÐÛÚɯÍÜÕËÈÔÌÕÛȮɯÞÏÐÊÏɯÐÚɯ

traditional quantum logic. It extends that basic model such that physical 

fields and dynamics also fit. Despite its simplicity the model explains a 

large part of the results of current physics. 
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Logic model  
It is always possible to build a potentially usable th eory and a 

corresponding model by starting from a consistent set of axioms. Classical 

logic represents such a set. It is a theory on itself. However, in the realm of 

quantum physics nature cheats with one of the axioms of classical logic. 

So it is sensible to adapt classical logic and change the corresponding 

axiom such that this adapted logic fits better. The adapted version of the 

theory and the corresponding model build on this new logic. The adapted 

logic is known as traditional quantum logic.  

 

Traditional quantum logic and as a consequence the new model still do 

not fit  most of the features that we know from physical phenomena . The 

reason is that the new model cannot handle physical fields and it cannot 

treat dynamics. So, as a next step, the traditional quantum logic must be 

extended to a new version of quantum logic that can cope with fields. The 

trick required for this extension blurs a subset of the propositions. The 

blur represents the sticky resistance of these propositions against change. 

It can also be explained as a stochastically inaccurate coupling to the 

value domain of these propositions.  

 

In practice this extension is achieved via the isomorphic companion of 

traditional quantum logic, which is the set of closed subspaces of an 

infinite dimensional  separable Hilbert space for which the inner product 

is defined by the elements of the division ring of the quaternions . The new 

logic does not yet have a generally accepted name. So, we leave the name 

at extended quantum logic. The Hilbert space enables the application of 

mathematics. 

 

Still th e extended quantum logic and its isomorphic companion can only 

handle static situations. Thus the obtained model is not a dynamic model.  

This situation can be cured by taking a sequence of these extended 

quantum logi cs such that each subsequent element represents a static 

status quo of the dynamic universe that the final model is aimed to 

describe. 
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The result is called the Hilbert book model. In this model the progression 

is made in universe wide steps. 

 

The attached fields are quaternionic probability amplitude distributions. 

The sign flavor s of these fields will be used to explain the large diversity 

of particles that occur in nature.  

 

The gravitation field will be treated as a descriptor of the local curvature 

rather than as the cause of that curvature. In this way a local geometric 

anomaly can also act as the cause of curvature. 

 

Due to its found ation on adapted and extended classical logic and by 

including guidance from physical concepts the resulting model ca n be 

considered as an abstraction of physical reality. 
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Part one 
PART ONE 

Cracks of Fundamental Quantum Physics  
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Cracks of fundamental quantum 
physics 

Abstract  
The fundaments of quantum physics are still not well established. This 

paper tries to find the cracks in these fundaments and suggests repair 

procedures. This leads to unconventional solutions and a new model of 

physics. One of the innovation s is the derivation of a curvature field from 

the cause of the curvature. The most revolutionary introduction is the 

representation of dynamics by a sequence of separable Hilbert spaces. 

Together, this embodies a repair of fundaments that does not affect the 

building.  

History  
In its first years the development of quantum physics occurred violently  
[1]. As a consequence some cracks sneaked into the fundaments of this 

branch of physics. A careful investigation brings these cracks to the 

foreground. The endeavor to repair these cracks delivers remarkable 

results. 

 

In the early days of quantum physics much attention was given to 

equations of motion that were corrections of classical equations of motion. 

The Schrödinger approach was one and the Heisenberg approach was 

another. Schrödinger used a picture in which the state of a particle 

changes with time. The operators that act on these states are static. 

Heisenberg uses a picture in which the operators change with time, but 

the states are static. For the observables this difference in approach has no 

consequences. This fact is important. It shows that time is just a parameter 
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instead that it acts as a property of physical items
1
. Later Garret Birkhoff, 

John von Neumann and Constantin Piron found a more solid foun dation 

that was based on quantum logic. They showed that the set of 

propositions of this logic is isomorphic with the set of closed subspaces of 

an infinite dimensional separable Hilbert space, whose inner product is 

defined with the numbers taken from a d ivision ring. The ring can be the 

real numbers, the complex numbers or the quaternions. Since then many 

physicists do their quantum physics in the realm of a Hilbert space.  

However, the Hilbert space has no operator that delivers eigenvalues for 

parameter time. 

Cracks in the fundaments  

Fist scratches  
These physicists quickly encountered the obstinate character of the 

separable Hilbert space. Its normal operators have countable eigenspaces. 

This can still correspond to a dense coverage of the corresponding hyper 

complex number space. However, this eigenspace is no continuum. Thus, 

functions defined using these eigenspaces as parameter domains cannot 

be differentiated. In order to cope with this defect, most physicists 

resorted to other types of Hilbert spaces than the separable Hilbert space, 

but in doin g so they neglect that in this way the stringent relation with 

quantum logic gets broken.  

Severe defects  
Further, it appears that the separable Hilbert space cannot represent 

physical field s and cannot represent dynamics. This is a severe drawback 

and it looks as if the switch to the other Hilbert spaces becomes 

mandatory. For example quantum field theory represents fields as 

operators that reside in a non-separable Hilbert space. In this paper the 

                                                 
1 Later this fact is used in order to apply  the progression step counter as a parameter that 

characterizes the members of a sequence of Hilbert spaces. 
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strategy is to hold strictly to the link with trad itional quantum logic. So 

the road that is taken by quantum field theory is not followed.  

Back to the future  
On the other hand there are more and more signals that nature is 

fundamentally granular and the non-separable Hilbe rt spaces do not 

provide that feature. This guides backwards to the separable Hilbert 

space. But in that case we must learn to live with this separability . In 

addition we must find other ways to represent fields.  

Dynamic way out  
The non-separable Hilbert spaces including the rigged Hilbert space  gave 

similar problems with representing dynamics as the separable Hilbert 

space does. There is no place for time  as an eigenvalue of an operator 

neither in separable Hilbert space nor in the other Hilbert spaces. For that 

reason, it is better to accept that the separable Hilbert space can only 

represent a static status quo.  

Granularity  
Nature is fundamentally granular. The so called Planck units 

2
are 

designed using dimension analyses, but it is generally accepted that 

below these limits (Planck-length, Planck-time, Planck constant = unit of 

ÈÊÛÐÖÕɯÈÕËɯ!ÖÓÛáÔÈÕÕɀÚɯÊÖÕÚÛÈÕÛɯǻɯÜÕÐÛɯÖÍɯÌÕÛÙÖpy) no discerning 

observation is possible. One could say that below these limits nature does 

not exist or that nature just steps over these regions. The Planck-length 

and Planck-time are related to the Planck constant, the speed of light ὧ 

and the gravitational constant Ὃȭɯ(ÛɯÐÚɯÕÖÛɯÚÈÐËɯÛÏÈÛɯÕÈÛÜÙÌɀÚɯÎÙÈÕÜÓÈÙÐÛÐÌÚɯ

have exactly these sizes. The Planck units are derived by dimensional 

analysis. The Planck unit sizes rather form an order of magnitude 

indication, but these measures are useful and we do not have a better 

estimate. The mutual relation between these units is important. For 

example, the ratio between the Planck-length and the Planck-time equals 

                                                 
2 http://en.wikipedia.org/wiki/Planck_units   

http://en.wikipedia.org/wiki/Planck_units
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the speed of light ὧ. If you reckon that at every time step a physical item 

can at the utmost take one space step, then the maximum speed of all 

physical items is automatically set at the speed c. 

 

This paper will not exploit the fact that eigenspaces are granular. We will 

rather start from the assumption that the eigenspace is not a continuum. 

Coping with  granularity  
A solution must be found for the fact that GPS -like normal operators in 

separable Hilbert space do not possess continuum  eigenspaces. A GPS 

operator with a granular eigenspace would have a lattice -like eigenspace 

of densely packed granules. The lattice would possess preferred 

directions. This does not correspond with physical reality. Such situations 

can occur in condensed matter, but that is an exceptional condition. 

 

A dense packaging of granules may occur in horizons. For example, 

horizons of black holes appear to be covered by a dense package of 

granules. 

 

Apart from these exceptions the exclusion holds for any multidimensional 

subset of eigenvalues, even if it contains a countable number of values 

that are taken from a continuum.  

 

This consideration means that it is impossible to define in the separable 

Hilbert space a granular operator that acts like a proper global positioning 

system (GPS), which is required in the positioning of field values or when 

we want to relate Hilbert vectors with position.  

 

The separable Hilbert space can provide a GPS-like operator that offers a 

dense coordinate system as its eigenspace. An eigenspace consisting from 

all rational quaternionic numbe rs would be countable and thus it can be 

an eigenspace of a normal operator in separable Hilbert space. 
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However this eigenspace is no continuum and as a consequence it does 

not support differentiation .  

 

We can still maintain that the set of positions is a set of granul es that have 

the size of the order of the Planck-length, which is  ρȢφ ẗ ρπ  Í. 

However, this set does not have densely packed subsets that have a 

dimension larger than one. 

 

The required separability  is special. It is a granularity of diff erences rather 

than a granularity of values. This might guide the way to a solution.  

Background coordinates  
The separable Hilbert space ˂  is connected with its Gelfand triple  ], 

which is called a rigged Hilbert space. The Gelfand triple is not a regular 

Hilbert space. In fact the rigged Hilbert space ] is only named after its 

generating member .˂  

 

A background coordinate system exists in rigged Hilbert space  as the 

eigenspace of a GPS-like operator  ὗ, but it cannot be directly used in the 

separable Hilbert space in order to locate Hilbert vectors in a regular way. 

So, we must find an indirect way. This is delivered by the strand operator  
 3, which resides in separable Hilbert space ˂  and has an equivalent  in 

the rigged Hilbert space  ]. There it can be coupled  to the background 

coordinate system. Apart from horizons , the eigenspace of the strand 

operator does not contain multidimensional sets of eigenvalues. Instead, it 

contains chains of granules. Thus, in separable Hilbert space it avoids the 

mentioned problems.  

Strand operator  
The strand operator only makes sense for localizable particles. Pure plane 

wave Ɂparticlesɂ are not localizable along the direction of the wave, but 

                                                 
3 The name strand operator is related to the strand model of Christoph Schiller that 

brought me the idea to use chains as a solution. 
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spherically oscillating particles are localizable. In a similar sense a wave 

package may be localizable. 

 

The mentioned coupling between the eigenspace of the strand operator  

in separable Hilbert space and the eigenspace of the GPS-like operator ὗ 

in the rigged Hilbert space is not precise. It cannot be so. It is like the 

situation that the number of observ ations in an experiment overwhelms 

the number of underlying variables. The usual way to solve such a 

situation is to suppose the presence of a stochastic inaccuracy. The 

observations are supposed to be blurred. The blur makes the coupling to 

the underlying  variables inaccurate. Their spread of the observations has 

a minimal value. So the observations can be seen as granules.  

 

Nature solves this problem in a similar way. However, it does not use a 

simple probability distribution. Nature gives t he inaccuracy of the 

coupling the form of a quaternionic probability amplitude distribution 

(QPAD). The squared modulus of the QPAD is a probability density 

distribution. The real values of the QPAD can be interpreted as a charge 

density distribution and i ts imaginary value will then be the 

corresponding current density distribution. T he eigenvector of  that 

belongs to the resulting eigenvalue acts as the anchor point of the 

distribution. The charge represents a load of properties of the item for 

which the  eigenvector provides the location. The granule can be 

ÊÖÕÚÐËÌÙÌËɯÈÚɯÛÏÌɯɁÎÙÖÜÕËɯÚÛÈÛÌɂɯÖÍɯÛÏÌɯQPAD. 

 

When the past and the future of the eigenvalues are kept in sight, then the 

eigenspace of the strand operator contains a set of chains that are put 

together from granules. In the chain the granules are ordered. In each 

chain one granule is exceptional. We call it the current granule . The part 

of the chain that ends just before the current granule is called the past 

sub-chain. The part that starts just after the current granule is the future 

sub-chain.  
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One could ask whether having only the current granule could be 

sufficient. For the model, the direct neighborhood of the current granule 

is the most relevant part of the chain. The rest of the chain is hardly used. 

It only gives a reflection of a possible past and a possible future which is 

derived from the current field configuration. However, the step to the 

ÕÌßÛɯÝÌÙÚÐÖÕɯÖÍɯÛÏÌɯɁÊÜÙÙÌÕÛɯÎÙÈÕÜÓÌɂɯÐÚɯÛÈÒÌÕɯÐÕÚÐËÌɯÛÏÌɯÊÏÈÐÕ. At a given 

progression  step maximally one space step is allowed.  When that step is 

taken, then on the average that step has the size of one granule. 

 

The step to the next granule is controlled by a probability density 

distribution  (PDD). The extent of this PDD is set by the properties of the 

stochastic coupling between the background coordinate system and the 

position of the granule. In its minimal format  the stochastic coupling has 

characteristics that to a certain extend are similar to  the characteristics of 

the ground state of a quantum harmonic oscillator. This minimal exten t is 

of the order of the Planck-length. However, the shape of the probability 

density distribution must be such that it is zero in a region of the size  of 

the Planck length. This is why the granules appear to have a basic size of 

the order of the Planck-length and seem to be surrounded by a nonzero 

QPAD that can take a wider extent. The quantum harmonic oscillator is 

only mentioned as an example. The actual form of the wider extent of the 

QPAD may depend on the particle type. It depends on the characteristics 

of the particle that makes use of this granule as its anchor point. Due to 

the analogy we will call the central part of the QPAD its ground state. 

 

At each actual step a space analog to the space covered by the ground 

state is inaccessible. Nature steps over this space and lands in the middle 

of a new current granule.   

 

One might ask why this restriction exists. The reason must be sought in 

the combination of stochastic inaccuracy with the atomicity  of quantum 

logic. This restriction goes further than countability.  

 



39 

 

Chains can split and they can merge. The corresponding creation and 

annihilation occurs during a progression step and is controlled by 

QPADɀÚɯthat are attached to the current granules. 

 

The chains in the eigenspace of the strand operator are causal chains. 

Statistics 

The QPAD is a constituent of the field that surrounds the granule. The 

creation and annihilation operators of fields have eigenfunctions t hat are 

Poisson distributions. Such distributions are produced by Poisson 

processes. A Poisson process can be combined with a subsequent 

binomial process in order to form a generalized Poisson process that has a 

lower efficiency than the original Poisson p rocess. The efficiency is 

weakened by the weakening that is introduced by the binomial process. 

The spatial spread introduced by the QPAD can be interpreted as a 

binomial process with a spatial ly  varying weakening factor. The spread 

function is equal to the squared modulus of the QPAD. 

Canonical conjugate  

Depending on the type of the particle that anchors on the granule there 

may be many types of QPADɀÚ. Near the anchor point the basic shape of 

the QPADɀÚɯare all equal. Apart from a factor (1, i , -1 or ɬi ) they are 

invariant under Fourier transformation. This means that near the anchor 

point the eigenspace of the canonical conjugate of the strand operator has 

the same basic format as the eigenspace of strand operator . It also anchors 

on similar granules. 

Strand space  
The strand operator has an outer horizon. Outside this horizon its 

eigenspace does not contain granules. It might also have inner horizons  

such that inside these inner horizons no granules exist.  

 

Most inner horizons are borders of black holes. These horizons are 

bubbles that consist of densely packed granules. The QPADɀÚɯthat are 

attached to these granules have taken their minimal possible size. Each 



40 

 

granule is connected to a Hilbert vector which is eigenvector of the strand 

operator. That Hilbert vector represents a quantum logical proposition. It 

carries a single bit of information that indicates its membership of the 

eigenspace of the strand operator. The inner horizons form an exception 

to the rule that the granules must not form a multidimensional subset.  

Other  horizon s 

Since light transports all information and has a limited speed, the 

eigenspace of the strand operator may feature information horizon s. 

Every object in space has its own private information horizon . This 

horizon is in fact the image of a start horizon  that occurred at the start of 

the universe. The start horizon is a special kind of inner horizon that was 

at the same time an outer horizon. It can be interpreted as a bubble that 

existed in empty space and that suddenly converted into matter 4. From 

that moment the granules that formed th is special horizon spread over 

space and their  QPAD folds out, such that it  takes more space than just 

the size of the granule. This occurrence must be unique or its probability  

must be very low. There is no indication that it happened more often 

during the lifetime of the universe.  

Affine space  

Since the unit sphere of the separable Hilbert space is an affine space and 

all eigenvectors of the strand operator are represented in that space, the 

strand operator  can be considered to have no origin or the origin is just 

arbitrarily selected . The same consideration holds for the GPS-like 

operator in the rigged Hilbert space.  

Types of chains  

The chains may be closed or they start and end at a horizon. Further they 

may split and merge. This corresponds with creation and annihilation of 

particles that anchor on these chains. Actually, o nly the direct 

environment of the current granule of the chain is relevant.  The granules 

                                                 
4 See Birth of the universe  
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in short closed chains may represent the anchors of virtual particles. 

These granules are virtual granules. 

 

The generation and annihilation of particles occurs for example in field 

configurations that are locally inv ariant under Fourier transformation, 

such as linear and spherical harmonics.  

 

The chains have things ÐÕɯÊÖÔÔÖÕɯÞÐÛÏɯÛÏÌɯÚÛÙÈÕËÚɯÐÕɯ2ÊÏÐÓÓÌÙɀÚɯÚÛÙÈÕËɯ

model. However, they are not the same. 

Vacuum  
The inaccuracy in the coupling between the background coordinate 

system and the granules also plays a role in the space where no current 

granules exist. In this space virtual granules may exist during a very short 

period , for example during a single  progression step. These virtual 

granules form the content of vacuum.  

 

Virtual granules only occur inside the outer horizon and outside the inner 

horizons of the strand operator. The virtual granules can be interpreted as 

the ground state of harmonic oscillators. This ground state corresponds 

with the minimal extend that the QPAD can take. The vacuum is 

supposed to have constant density ” of virtual granules.  

 

In the Hilbert book model the space between horizons is supposed to be 

stochastically, but on the average uniformly covered with virtual 

granules. At every progression step these virtual granules are 

redistributed. The actual granules exist in between these virtual granules, 

but they possess a wider spread of the corresponding QPADɀÚ. These 

wider QPADɀÚɯtend to last longer at (nearly) the same location. 

Fields 
Fields do not fit inside a separable Hilbert space. Any field would cover 

the whole Hilbert space. Every Hilbert vector would touch a value of the 
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field. W hich value is touched, depends on the functionality of this vector. 

When the vector is one of the eigenvectors of a normal operator and when 

the field can be expressed as a function of the eigenvalues of this operator 

taken as the parameter of the function, then the field value would 

correspond with the parameter value that equals the eigenvalue that 

corresponds to eigenvector. In that case, the considered field value will be 

connected to the considered vector. 

In superposition, field values may compensate each other. That is possible 

when they have opposite sign. 

Function of the field  
The function of the physical fields is to take care of minimizing changes 

during dynamical steps. This function becomes evident when dynamics is 

implemented. Fields keep the shape of the chains of the strand operator 

smooth. In first instance the private fields influence the chain at their 

anchor point. Due to their extent, the fields also influence other chains. 

Basic field  constituent  
A QPAD that is attached to the current granule takes care of the fact that 

the chain in the neighborhood of the current granule stays sufficiently 

smooth. This becomes important when dynamics is implemented because 

with each dynam ic step the current granule either stays at its current 

position or it moves one place ahead in the chain.  

It must be noticed that exactly this restriction is the reason why speed has 

a maximum!  The ratio of the space step and the time step equals the speed 

of light.  

The squared modulus of the QPAD is a probability density distribution  

(PDD). It determines the probability of the position of the current granule. 

The probability is large when the p osition is close to the position of the 

previous current granule.  

 

Via its wave function a particle is identified with its private field . (They 

are one and the same thing). The notion of private field transfers quantum 

theory into quantum field theory.  
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Fields influence the chain  
The private fields overlap and because they are all QPADɀÚɯtheir 

superposition causes an interaction between the particles that anchor on 

these fields. 

Taken over a sequence of dynamic steps, the chain appears to fluctuate. 

The fluctuation determines the probability distribution and vice versa the 

dynamic changes of the probability density distribution determine the 

fluctuations of the chains. This relation is instantaneous. There is no 

causal relation. (The granules are ground states of field constituents). 

If the chains would be observable, then the probability distribution could 

be determined by averaging the fluctuations over some period. However, 

neither the chains, nor the probability amplitude function are directly 

observable items. Only their effects become observable. 

Particles  
The Hilbert book model leaves open whether d epending on its type, an 

elementary particle relates to one or more of these chains. In any way the 

current granules of these chains are related to the current section of the 

path of the particle.   

 

Elementary particles can be identified by an ordered pair of coupled sign 

flavor s of the same field. That field forms the private field of the particle. 

Four some particles the coupling factor is zero. The switch from one sign 

flavor  to the other sign flavor  can be considered as the charge of the field. 

The sign flavor s determine the kind of charge that is involved. A 

continuity equation 5 describes the dynamics. In this equation the first 

member acts as the transported part of the field. The second member of 

the pair acts as source/drain. The event and location of the sign flavor  

switch  is the observable of the field. It wil l be perceived as a quantum. 

 

For massive particles the location of the sign flavor  switch may go 

together with the location of a local spherical geometric anomaly  (SGA). 

                                                 
5 Part two; Hilbert field equations; Continuity equation for charges  
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Strands, c urvature, torsion and ch irality  
The idea to attach more than one strand to a particle is taken from 

Christoph 2ÊÏÐÓÓÌÙɀÚɯÚÛÙÈÕËɯÔÖËÌÓ[2].  

 

In contrast to torsion, curvature relates to mass. For example, according to 

2ÊÏÐÓÓÌÙɀÚɯstrand model , the strand that represents a massless photon has 

a helix shape. The strands that represent the massive W bosons have the 

shape of an overhand knot. Since this knot shows chirality, it possesses 

electric charge. The strands that represent the massive Z bosons have the 

shape of a figure eight knot. Because the figure eight knot features no 

handedness, it does not possess electric charge. In a similar way 

Christoph Schiller attributes properties to all elementary particles.  

 

The Hilbert book model  does not use the stranËɯÊÖÕÊÌ×ÛɯÖÍɯ2ÊÏÐÓÓÌÙɀÚɯ

strand model. Strands and chains are both one dimensional and both 

interact with fields . The Hilbert book model relates particles to ordered 

pairs of field sign flavor s. The sign flavor s decide how the particles are 

charged. That is how far the resemblance of the two models goes. 

Extended Hilbert space  
The addition of QPADɀÚɯto the Hilbert vectors that are attached to the 

current granules extends the separable Hilbert space to a new construct. 

For that reason we call this new construct an extended separable Hilbert 

space. 

Extended quantum logic  
Via the relation between the separable Hilbert space and traditional 

quantum  logic we can extend quantum logic to an extended quantum 

logic that includes physical fields in a similar way as the extended 

separable Hilbert space model does. It means that a subset of the 

propositions is  afflicted with a stochastic inaccuracy that can be 

characterized by a probability amplitude distribution.  
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Covering field  
The QPAD that is connected to the current granule is a basic field 

constituent. The superposition of all these basic constituents forms a 

covering field. With respect to the dynamics of the picture, it must be 

reckoned that the elementary particles form a combination of two sign 

flavor s of the same field in which one sign flavor  acts as the transported 

part and the other acts as the source/drain part. Apart from  that, the 

configuration of the covering field depends on the configuration of the 

elementary particles. When the configuration of chains changes, then the 

configuration of particles changes and the covering field changes 

accordingly.  

Curvature field  
According to Helmholtz decomposition theorem, the static version of the 

covering field decomposes into a rotation free part and one or two 

divergence free parts. The local decomposition depends on the local field 

configuration and in gen eral it does not run along straight coordinate 

lines. The local decomposition into a one dimensional longitudinal part 

and a transverse part defines a local curvature. This curvature can be used 

to define a local metric. This metric is a tensor and on its turn it can be 

used to define a derived tensor field. We will call this the curvature field. 

It has all aspects of the gravitation field. When split back into curvature 

fields that are private to the particles the private curvature field can be 

used to attÈÊÏɯÛÏÌɯ×ÙÖ×ÌÙÛàɯɁÔÈÚÚɂɯÛÖɯÛÏÌɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯ×ÈÙÛÐÊÓÌȭ 

What is curvature ? 
In order to comprehend quantum physics, it is sometimes sensible to step 

one dimension down. Optics is in many respects similar in 2D to quantum 

physics in 3D.  

 

When optics is studied, then it is often done by following the live path of 

a point object. This can be done by ray tracing and it can be done by 

applying Fourier optics. When the quality of imaging equipment must be 

specified in an objective way, then it is often done in terms of the Optical 
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Transfer Function6 (OTF). The OTF is defined as the Fourier transform of 

the 2D spatial spread of the point object. This definition supposes the 

presence of a projection surface. In practice the analyzed area is kept 

rather small. Further the energy contained in the point i mage is 

insufficient to activate the measuring equipment. For that reason the 

measurement is done by analyzing the image of a short thin slit object. 

Provided that the point image is spatially invariant  in the area of the slit 

object, the analyzed image is the convolution of the Point Spread 

Function 7 (PSF) and the slit object. After taking the Fourier transform the 

analyzed image is the product of the OTF and the Fourier transform of the 

slit object. This last function is a two dimensional sinc function that 

extends in the direction across the slit in which the slit is small and is thin 

in the direction in the direction along the slit. The result corresponds 

closely to a vertical 1D cut through the OTF. When the PSF is rotationally 

symmetric, then the result is independent of the direction of the slit. The 

Modulation Transfer Function  is the modulus of the MTF. Any vertical 

cut through the MTF is symmetric. Thus when the PSF is not rotationally 

symmetric usually two measurements of the MTF are specified. The first 

result is the one with maximal extent and the other has minimal extent.  

When the imaging system is a rotationally symmetric lens, then on -axis 

the PSF is rotationally  symmetr ic, but off -axis the Seidel aberrations take 

their toll and the PSF is no longer rotationally symmetric. In that case a 

radial ( longitudinal ) OTF and a lateral (transverse) OTF are specified.  

 

We only traced one ray. Actual images are constituted of the combined 

/2%ɀÚɯÖÍɯÈÕɯÌßÛÌÕËÌËɯÖÉÑÌÊÛȭɯ(ÕɯÛÏÐÚɯÞÈàɯÛÏÌɯ/2%ɯÐÚɯÈɯÊÖÕÚÛÐÛÜÌÕÛɯÖÍɯÈɯscalar 

field . The divergence and the curl of that scalar field form a vector field . 

According to Helmholtz theorem the vector field can be split in a rotation 

free component and a divergence free component. In the above situation 

these components are the longitudinal and the transverse components. 

 

                                                 
6 http://en.wikipedia.org/wiki/Optical_transfer_function   
7 http://en.wikipedia.org/wiki/Point_spread_function   

http://en.wikipedia.org/wiki/Optical_transfer_function
http://en.wikipedia.org/wiki/Point_spread_function
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Now exchange the lens against an arbitrary but smoothly shaped glass 

body. The direction of the longitudinal component no longer runs  along a 

straight line. The curvature of the decomposition defines a local 

curvature. This 2D situation looks more like the situation that we have in 

3D quantum physics. 

 

In short: In optics the actual field configuration corresponds to a 

curvature of the coordinate system in which the PSF is spatially invariant.  

Geometric anomalies  
Spherical geometric anomalies (SGAɀÚȺɯÈÙÌɯÙÌÎÐÖÕÚɯÖÍɯÊÖÖÙËÐÕÈÛÌɯÚ×ÈÊÌɯ

that are not occupied by physical objects and that are surrounded by a 

horizon such that information cannot enter that region. This means that 

the local curvature is such that information carrying particles cannot enter 

the region. Large black holes are examples of such geometric anomalies. 

'ÖÞÌÝÌÙȮɯÚÜÊÏɯ2& ɀÚɯÔÈàɯÈÓÚÖɯÖÊÊÜÙɯÈÛɯÝÌÙàɯÚÔÈÓÓɯÚÐáÌÚȭɯ(ÕÚÐËÌɯÛÏÌɯ

region the value of the probability density distribution  (PDD) of any 

particle is zero. The PDD is the modulus squared of the QPAD. If we take 

the covering field, then its modulus squared is zero inside a SGA. 

The center of an SGA acts as a center of virtual mass. 

Combining the  source s of curvature  
Thus two sources of local curvature exist. One source is located in the 

local curvature th at is due to the configuration of the covering field. The 

ÖÛÏÌÙɯÚÖÜÙÊÌɯÐÚɯÓÖÊÈÛÌËɯÐÕɯÛÏÌɯÌßÐÚÛÌÕÊÌɯÖÍɯÓÖÊÈÓɯ2& ɀÚȭ We can also see the 

2& ɀÚɯÈÚɯÚ×ÌÊÐÈÓɯÍÖÙÔÚɯÖÍɯlocal field configurations.  

About the field concept  
It is common practice to treat the EM fields and the gravitation field as 

different and independent subjects. In this interpretation, the gravitation 

field generates the curvature of the coordinate system in which the other 

fields must operate.  

 

The Hilbert book model  takes a different approach. It puts the reason for 

the curvature of the coordinates in the properties and configuration of the 



48 

 

covering field.  3ÏÐÚɯÐÕÊÓÜËÌÚɯÛÏÌɯÌßÐÚÛÌÕÊÌɯÖÍɯÓÖÊÈÓɯ2& ɀÚȭ The curvature 

that exists in this way is used to derive the total curvature field. On its 

turn the curvature field determines the values and locations of actual or 

virtual masses. The wave function is also interpreted as a constituent of 

the covering field. In this way it also contributes to the curvature field. 

This picture unifi es all fields. 

 

The QPADɀÚɯcan be seen as a reflection of the stochastic inaccuracy of the 

coupling between the eigenspace of strand operator and the eigenspace of 

the GPS-like operator that resides in rigged Hilbert space and acts as 

background coordinate  system. In the same way the curvature field can 

be seen as an administrator of the deficiency of this coupling as is marked 

by the local curvature. 

The start horizon  

With this concept of the curvature field the field configuration near the 

origin of the expanding un iverse can be interpreted as to be generated 

completely  by the curvature that corresponds with the local geometry. 

This curvature determines the field values of the local curvature field. 

This curvature field corresponds to a virtual mass that represents the 

influence of that local geometry. This virtual mass does not correspond to 

the presence of actual matter. It just represents the particular geometry 

that is present near the origin of the universe.  

 

In the Hilbert book model the universe starts with a bubble shaped 

horizon, which is at the same time an inner horizon and an outer horizon. 

This start horizon 8 consists completely out of densely packed granules. At 

the start the size of these granules is quite large. These granules do not 

represent ground states of a corresponding QPAD. They represent a much 

higher state. Like the ground state this state offers the capability to form 

bubbles. The start horizon is instable. Its granules collapse into a new 

format whose size is many orders of magnitude smaller. As a 

                                                 
8The idea of the existence of a start horizon is a speculation. Inner and outer horizons 

exist.  
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consequence the space that was taken by the start horizon gets filled with 

a diffused set of the smaller granules that can move around freely. As a 

consequence, part of these granules recombines into new smaller bubbles. 

These smaller bubbles are black holes. These new inner horizons contain a 

lower amount of granules and the granules are much smaller than in the 

start horizon. They represent the ground state of the QPAD. Other 

granules form loo sely connected assemblies. Still others keep moving free. 

For the free and loosely packed granules the QPADɀÚɯunfold. This 

unfolding results in a large multitude of different private field types.  

 

The result of this procedure is that the original geometry converts partly 

into matter. Some of it converted back into geometry. This happening is 

then the start of a new expanding universe. However, after this first 

implosion the expansion can be described as a metric expansion. 

 

This also indicates what happens when a large mass collapses into a black 

hole. The matter disappears and converts into a strongly curved 

geometry.  

 

The most important message is that the geometry determines the 

curvature field, rather than that the curvature field determines the 

geometry. This can go so far that the geometry not only determines a 

virtual mass, but under the proper circumstance it can also generate 

actual matter that corresponds to the virtual mass. What happens during 

the collapse of a large mass into a black hole is not only the generation of 

the horizon. It is also the folding together of the private fields that existed 

in the surround of the anchor points until they reach their smallest 

possible extent. 

 

What also becomes clear is that the configuration of the anchor points in 

combination with the type of the private fields determine s the curvature 

of the geometry. 
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In this picture the gravitation field only acts as an administrator.  The real 

actors are the Hilbert vectors that correspond to the anchor points and the 

corresponding private fields.  

Canonical coordinates  
We start with the situation in which we can select ideal coordinates. What 

that means will become clear soon.  

Ideal coordinates  
The inner product of the Hilbert space can be used to relate two 

orthogonal bases that are each-ÖÛÏÌÙɀÚɯÊÈÕÖÕÐÊÈÓɯÊÖÕÑÜÎÈÛÌȭɯ(ÕɯÈɯ

quaternionic Hilbert space this is not a straightforward procedure. 

Luckier wise, the quaternionic number space can be divided into a series 

of complex number spaces. We just chose one imaginary direction and do 

as if we are in complex Hilbert space. However, this singles out that 

particular direction. We may choose the direction in which the local 

longitudinal direction of the covering f ield runs. The definition of 

longitudinal is in fact taken in the canonical coordinate space  of the 

current configuration space. It can be any radial direction taken from the 

origin of that space. This may give problems when the original 

configuration  space is curved, thus when the longitudinal  direction 

changes with location.  

 

The fact that space is curved follows from the fact that when this space is 

covered with shapes that should all have the same form; the form of the 

shape in fact changes with the location of that shape9. 

 

For the moment we assume that we have selected a coordinate system for 

which the selected longitudinal field direction runs along a straight line  

and stays that way. We do not bother about granularity, because we will 

base our investigations on fields that are specified using a continuum 

background Global Positioning System coordinates. In Fourier spaces we 

                                                 
9 See: What is curvature. 



51 

 

need the corresponding Global Momentum System coordinates. So we 

pick the eigenspace of a normal GPS-like operator 1 that resides in rigged 

Hilbert space as our coordinate system. It has an equivalent GPS-like 

coordinate operator ὗ in separable Hilbert space whose eigenspace lays 

dense in the eigenspace of the rigged Hilbert space GPS. The operator 1 is 

selected such that the selected longitudinal direction of the field runs 

along one of the imaginary base vectors of the eigenspace. The set of 

eigenvectors ȿÑ  of operator 1 forms an inner product with another 

normal operator 0 which is the canonical conjugate of 1. The eigenvector 

ȿÑ  corresponds to an eigenvalue Ñ and similarly the eigenvector ȿÐ  of 

0 corresponds to an eigenvalue Ð. The inner products are now given by:  

 
ÐȿÑ  ÅØÐ ἱüÑÐ 

 

The constant È in ü ςʌÈ ÐÚɯ/ÓÈÕÊÒɀÚɯÊÖÕÚÛÈÕÛ. The imaginary 3D base 

vector i  of the quaternionic number space is the imaginary base number 

of the selected complex number space. 

 

This procedure can be performed for the two operators and three 

mutually perpendicular imaginary base vectors  of the eigenspace. We 

have defined the procedure for the operators 0 and 1 that reside in 

separable Hilbert space, but with respect to its application to Fourier 

transforms, it makes also sense for the equivalent operators 0 and 1 in 

rigged Hilbert space. Their eigenspaces form a continuum.  

Fourier transform  
It can easily be seen that the specified inner product also defines a 

complex Fourier transform. We start with the separable Hilbert space. By 

taking all three dimensions the specified inner pr oduct defines the 

imaginary part of a quaternionic Fourier transform.  

 

ÑȿÆ   ÆȿÑ ᶻ  ÆᶻÑ   ÑȿÐ ÐȿÆ   

 

(1) 

(1) 
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And reversely:  

 

ÐȿÆ  Ὢὴ   ÐȿÑ ÑȿÆ  

 

It must be reckoned that these are discrete transforms. Here the Hilbert 

function  

 
ÆÑ  ÆȿÑ   

 

is a sampled function and is transformed in formula ( 2) into its Fourier 

partner Ὢὴ. 

In rigged Hilbert space the sum becomes an integral.  

Use of the Fourier transform  
In separable Hilbert space, Hilbert functions are sampled functions and 

are constructed from the eigenvectors and eigenvalues of a normal 

operator and a selected Hilbert vector. See formula (3).  

The discrete transform and the Hilbert functions do not have many 

usages. In practice the Fourier transform is applied to  Hilbert fields
10

 

rather than to Hilbert functions.  

The Fourier transform of a quaternionic field must be performed with a 

quaternionic Fourier transform that acts in a continuous number space [3].  

The Fourier transformation of  a private field
11

 of a particle does two 

things. It shifts from a GPS-like coordinate system to its canonical 

conjugate GMS-like coordinate system. Apart  from that it transforms the 

private field from a quantum cloud into a wave package. This new 

probability distribution tells about momentum rather than about position.  

Fourier transform habits  
A Fourier transform keeps inner products invariant. Thus it is a uni tary  

transformation. It has no eigenvectors and as a consequence it has no 

                                                 
10 Distributions and fields: Hilbert fields  
11 Distributions and fields: Hilbert fields: Private field  

(2) 

(3) 
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eigenvalues. However, in rigged Hilbert space functions exist that apart 

from a multiplication factor are invariant under Fourier transformation. 

Examples of these are the functions that describe linear and spherical 

quantum harmonic oscillators. The multiplication factor can be 1, i, -1, or -

i.  

In separable Hilbert space, the Fourier transform converts an orthogonal 

base into another orthogonal base, which is completely distinct from t he 

original base. Any member of the second base is a linear combination of 

all members of the first base. The modulus of all coefficients in this linear 

combination is equal to unity. In rigged Hilbert space the function 

ÅØÐ É Ð Ñ ü and the Dirac delta function ɿÑ form Fourier transform 

×ÈÐÙÚȭɯ(ÕɯÚÌ×ÈÙÈÉÓÌɯ'ÐÓÉÌÙÛɯÚ×ÈÊÌɯÛÏÌɯ*ÙÖÕÌÊÒÌÙɯËÌÓÛÈɯÙÌ×ÓÈÊÌÚɯ#ÐÙÈÊɀÚɯËÌÓÛÈɯ

function.  

The existence of canonical conjugation is the reason of the weakening of 

the modular law that makes the differ ence between classical logic and 

quantum logic.  

A very important property of Fourier transforms is that it transforms a 

differentiation into a multiplication with the canonical conjugated 

coordinate. This only works in rigged Hilbert space. In the Hilbert book 

model it is applied to Hilbert fields
12

. 

Actual coordinates  
In practice the ideal conditions are seldom valid and if they are valid , they 

are only valid locally  and with reduced accuracy. It means that the inner 

product that defines the canonical conjugate has only local validity and 

the same holds for the Fourier transforms that are specified with the aid 

of that inner product.  

 

In actual situations depending on the field coordinates the coordinate 

system gets curved locally . Only an appropriate coordinate 

transformation can bring us back to the ideal situation. This is a purely 

mathematical activity  and the required transform changes with the field 

                                                 
12 Distributions and fields: Hilbert fields  
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configuration that resides in the current static status quo . It does not affect 

physical reality. So if we know how to perform this coordinate 

transformation then physics in this static status quo becomes trivial. This 

is the reason why particles move along geodesics. However, i n another 

static status quo the field configuration will be different. This requi res a 

separate coordinate transformation for every static status quo. The 

alternative is that we accept a curved coordinate system. 

 

The presented picture supposes that nowhere the field excitations are so 

violently that it becomes impossible to define a l ocal curvature.  

Coherent state  
A coherent state is a specific kind of state of the quantum harmonic 

oscillator  whose dynamics most closely resemble the oscillating behavior 

of a classical harmonic oscillator system.  

3ÏÌɯÊÖÏÌÙÌÕÛɯÚÛÈÛÌɯɧϔǿɯÐÚɯËÌÍÐÕÌËɯÛÖɯÉÌɯÛÏÌɯɅÙÐÎÏÛɅɯÌÐÎÌÕÚÛÈÛÌɯÖÍɯÛÏÌɯ

annihilation operator .ꜝ Formally, this reads: 

 
ȿꜝ  ɻ   ɻȿɻ  

 

Since ꜝ  ÐÚɯÕÖÛɯ'ÌÙÔÐÛÐÈÕȮɯϔɯÐÚɯÈɯÏà×ÌÙɯÊÖÔ×ÓÌßɯÕÜÔÉÌÙɯÛÏÈÛɯÐÚɯÕÖÛɯ

necessarily real, and can be represented as 

 
ɻ ȿɻȿ ÅØÐ Ë ʃ 

 

where  

ʃ is a real number.  

ȿɻȿ is the amplitude and  

ʃ ÐÚɯÛÏÌɯ×ÏÈÚÌɯÖÍɯÚÛÈÛÌɯɧϔǿȭ 

 

This formula means that a coherent state is left unchanged by the 

annihilation or the creation of a  particle. The eigenstate of the annihilation 

 (1) 

(2) 
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operator has a Poissonian13 number distribution . A Poisson distribution 

is a necessary and sufficient condition that all annihilations are 

statistically independent.  (Shot noise is characterized by a Poisson 

distribution. See information detection.) 

The coherent state's location in the complex plane (phase space14) is 

centered at the position and momentum of a classical oscillator of the 

ÚÈÔÌɯ×ÏÈÚÌɯϛɯÈÕËɯÈÔ×ÓÐÛÜËÌȭɯ ÚɯÛÏÌɯ×ÏÈÚÌɯÐÕÊÙÌÈÚÌÚɯÛÏÌɯÊÖÏÌÙÌÕÛɯÚÛÈÛÌɯ

circles the origin and the corresponding disk neither distorts nor spreads. 

3ÏÌɯËÐÚÊɯÙÌ×ÙÌÚÌÕÛÚɯ'ÌÐÚÌÕÉÌÙÎɀÚɯÜÕÊÌÙÛÈÐÕÛàȭɯ3ÏÐÚɯÐÚɯÛhe most similar a 

quantum state can be to a single point in phase space. 

Distributions and fields  
The concepts that have been introduced so far invite the introduction of 

Hilbert distributions and Hilbert fields.  

Hilbert distributions  
Hilbert distributions are sets of Hilbert vectors, in wh ich each vector 

corresponds to the current granule of a member of a set of chains. Thus, 

these vectors are eigenvectors of the strand operator in the current Hilbert 

space. All past and future  granules in a chain correspond with a Hilbert 

vector in their corresponding Hilbert spaces , but the vectors of a Hilbert 

distribution correspond with the corresponding current granule , thus 

with a Hilbert vector in the current Hilbert space .  

Also the granules that compose a horizon are eigenvectors of the strand 

operator. An elementary Hilbert distribution  is a set of Hilbert vectors 

that belong to an elementary particle. 

                                                 
13 http://en.wikipedia.org/wiki/Poissonian   
14 http://en.wikipedia.org/wiki/Phase_space   

http://en.wikipedia.org/wiki/Poissonian
http://en.wikipedia.org/wiki/Phase_space
http://en.wikipedia.org/wiki/Poissonian
http://en.wikipedia.org/wiki/Phase_space
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Hilbert field  
A Hilbert field is a superposition of the QPADɀÚɯthat are attached to the 

Hilbert vectors in a  Hilbert distribution. In principle all Hilbert 

distributions are Hilbert fields.  

 

A private Hilbert field  is a Hilbert field that belongs to an elementary 

Hilbert distribution. However, if a complicated particle consists of a set of 

elementary particles, then we consider the superposition of the private 

fields of the elementary particles as the private field of the complicated 

particle. The Hilbert field is a skew field.  The Hilbert book model only 

considers Hilbert fields whose  values are taken from a division ring.  

 

The covering field is the superposition of all private fields.  It is a Hilbert 

field  

Op tics  and quantum physics  
If all QPADɀÚɯwould be similar, then the Hilbert field can be considered as 

the convolution of this QPAD and a distribution of Dirac delta functions 

that correspond to the Hilbert distribution. This picture resembles (ideal) 

ray optics and if we take the Fourier transform then it resembles  (ideal) 

Fourier optics. This is the reason that wave mechanics has so much 

similarity with optics. 3ÏÌɯÊÏÈÙÈÊÛÌÙÐáÈÛÐÖÕɯɁÐËÌÈÓɂɯÐÕËÐÊÈÛÌÚɯÛÏÌɯ

restriction that all blurs are equal. In practical optics the blurs are not 

equal and change with position  in the image surface. In quantum physics 

the same happens15, but the blur may also change with the type and 

properties of the particle.  

The Optical Transfer Function characterizes the information transfer 

capability of an imaging system. In the image plane this OTF has only a 

local validity and it changes with the angular and chroma tic 

characteristics of the light beam. Also the phase homogeneity of the light 

plays an important role. In similar way the Fourier transform of the 

                                                 
15 See: What is curvature 
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QPAD characterizes the information transfer capability of a physical 

system.  

Nothing is said yet about detecting the information that is carried by the 

particles. That will be treated  later
16

. 

Dynamics  
The extended separable Hilbert space model can only represent a static 

status quo. By using this ingredient, dynamics can be implemented by a 

model that consists of an ordered sequence of such extended Hilbert 

spaces. It corresponds to an equivalent sequence of extended quantum 

logics.  

In order to give this model a name, we can call it the Hilbert book model . 

Passing through the sequence is like glancing through a book, where each 

page describes a static status quo. 

 

The chains of the strand operator pass through a range of Hilbert book 

pages. A loop must be interpreted as a pair of chains that split at the start 

and merge at the end. The split and the merge occur between pages. 

 

What is important is that each static status quo holds both the current 

state and ALL preconditions for the next static stat us quo. Thus in 

principle the duration of the progression between subsequent static status 

quos is unimportant. The Hilbert book model takes all progression steps 

to be of equal length. 

Spacetime  
This procedure introduces a new parameter that acts as a global 

progression step counter. This parameter must not be confused with our 

common notion of time, which only has local validity.  

The dynamic model implies that space is not the only granular quantity. It 

also means that progression occurs in discrete steps. Further, it indicates 

that against general acceptance, fundamentally, space and progression 

                                                 
16 Information detection  
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have little to do with each other. With other words, no support exists for a 

fundamental physical spacetime quantity.  

That does not say that no relation between the fundamental space step 

and the fundamental time step can exist. The Minkowski signature is a 

clear prove of such relation. It can already be understood from the ratio 

between the Planck-length and the Planck-time. A further more compl ex 

relation is set by the properties of space and the properties of the 

displacement group.  

When the smallest possible space step  

 

Ì  ü'ȾÃ  

 

and the smallest possible coordinate time step  

 

Ô  ü'ȾÃ  

 

are put into the Minkowski signature,  

 
ɝʐ   ɝÔ ɝÑ Ãϳ   

 

then the corresponding proper time step ɝʐ is zero. 

The number of Planck-time steps equals the number of global progression 

steps. The number of Planck-length steps must always be equal to or 

lower than the number of Planck-time steps. A free photon never takes a 

non-zero ɝÔ step. The number of its space steps always equals the number 

of its time steps.  

Any particle that does not travel with light speed skips some of its space 

steps. Any particle can take a space step in a direction that differs from 

the direction of a previous step. 

Relativity  
Wiki  states: ɁOne Planck-time is the time it would take a photon 

travelling at the speed of light to cross a distance equal to one Planck-

length. Theoretically, this is the smallest time measurement that will ever 

(1) 

(2) 

(3) 
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be possible, roughly ρπ  seconds. Within the framework of the laws of 

physics as we understand them today, for times less than one Planck-time 

apart, we can neither measure nor detect any change.ɂ 

 

Nothing occurs in that period. It is as if universe does not exist in that 

period. Nature just steps over this period. The steps need not be exactly 

equal to the Planck units, but they have the same order of magnitude. In 

the model these steps are taken in synchrony. This follows from the fact 

that a separable Hilbert space can only represent a static status quo. It  also 

holds for a Hilbert space that is extended with static fields. In the Hilbert 

book model dynamics is implemented via universe wide progression 

steps. A progression step occurs when an extended Hilbert space is 

followed by a subsequent extended Hilbert space.  

 

The origin of the existence of the space step follows from the inaccuracy 

of the coupling between the strand operator and the GPS operator. It 

shares this origin with the existence of physical fields.  

 

The Hilbert book model uses the concept that the state of the universe can 

be considered as a sequence of static status quos. With respect to 

$ÐÕÚÛÌÐÕɀÚɯÚ×ÌÊÐÈÓɯrelativity this mig ht at first sight seem an odd idea. This 

holds especially with respect to the relativity  of simultaneity. However, as 

will be shown 17, special relativity perfectly fits the Hilbert book model.  

 

The unit sphere of the Hilbert space is an affine space. It houses all unit 

length eigenvectors. This also holds for the eigenvectors of the position 

operator. This means that between two realizations of the Hilbert space 

the eigenvector that corresponds to the origin of position can be freely 

selected. Or with other words the origin of position can be selected freely.  

 

Differences between positions in subsequent members of the sequence of 

extended separable Hilbert spaces can be interpreted as displacements. 

                                                 
17 See Ɂ.ÕɯÛÏÌɯÖÙÐÎÐÕɯÖÍɯ×ÏàÚÐÊÈÓɯËàÕÈÔÐÊÚȰɯDynamics; Relativity  
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The displacement is a coordinate transformation. For the properties of this 

transformation it does not matter where the displacement starts or in 

which direction it is taken.  

 

The same holds for displacements that concern sequence members that 

are located further apart. The corresponding displacements form a group. 

The displacement is a function of both the position and the sequence 

number. The displacement ᾀȟὸO ᾀȟὸ can be interpreted as a coordinate 

transformation and can be described by a matrix.  

 

ὸ
ᾀ

‎ ‏
‍ ‌

ὸ
ᾀ

 

 

The matrix elements are interrelated. When the displacement concerns a 

uniform movement, the interrelations of the matrix elements become a 

function of the speed ὺ. The group properties together with the 

isomorphism of space fix the interrelations . 

 
ὸ
ᾀ

ρȾρ Ὧὺ
ρ Ὧὺ
ὺ ρ

ὸ
ᾀ

 

 

If Ὧ is positive, then there may be transformations with Ὧὺ ḻρ which 

transform time into a spatial coordinate and vice versa. This is considered 

to be unphysical. The Hilbert book model also supports that vision.  

 

The condition k = 0 corresponds to a Galilean transformation  

 
ὸ
ᾀ

ρ π
ὺ ρ

ὸ
ᾀ

 

 

The condition Ὧ  π corresponds to a Lorentz transformation. We can set 

Ὧὧ ρ, where ὧ is an invariant speed that corresponds to the maximum 

of ὺ. 

 

(1) 

(2) 

(3) 

(4) 
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ὸ
ᾀ

ρȾρ ὺȾὧ ρ ὺȾὧ
ὺ ρ

ὸ
ᾀ

 

 

The Lorentz transformation corresponds with the situation in which a 

maximum speed occurs.  

 

Since in each progression step photons step with a non-zero space step 

and both step sizes are fixed, the speed of the photon at microscopic scale 

is fixed. No other particle go es faster, so in the model a maximum speed 

occurs. With other words when sequence members at different sequence 

number are compared, then the corresponding displacements can be 

described by Lorentz transformations.  

 

Lorentz transformations introduce the p henomena that go together with 

relativity, such as length contraction, time dilatation and relativity of 

simultaneity that occur when two inertial reference frames are 

considered. 

 

Ўὸ Ўὸ  Ўᾀ ὺȾὧ Ⱦρ ὺȾὧ 

 

The term Ўᾀ ὺȾὧ introduces time dilatation. If Ўὸ π then depending 

on ὺ and Ўᾀ the time difference Ўὸ is non-zero. 

 

These phenomena occur in the Hilbert book model when different 

members of the sequence of Hilbert spaces are compared. Usually the 

inertial frame s are spread over a range of Hilbert book pages. 

Since the members of the sequence represent static status quos, the 

relativity of simultaneity  restricts the selection of the inertial frames. Only 

one of the inertial frames can be situated completely in a single member of 

the sequence. In that case the other must be taken from a range of 

sequence elements. 

 

It means that when proper time is taken to be directly related with the 

progression parameter, thus when the corresponding inertial frame is 

(5) 
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fully located in a single sequence member, then coordinate time must 

differ from the progression parameter.  

Continuity equations  
All equations of motion are in fact continuity equations that treat the local 

information generation, annihilation and transfer.  

 

Total change within V = flow into V + production inside V  

 
Ὠ

Ὠὸ
 ” Ὠὠ ▪”

○

ὧ
 ὨὛ ί Ὠὠ 

 

ᶯ” Ὠὠ ộȟⱬỚ Ὠὠ ί Ὠὠ 

 

Here ▪ is the normal vector pointing outward the surrounding surface S, 

○ή is the velocity at which the charge density ” ή enters volume V and 

ί is the source density inside V. ⱬ stands for  ”○Ⱦὧ .  

The combination of ὧ and ⱬή is a quaternionic skew field ”ή and can 

be seen as a probability amplitude distribution  (QPAD). 

 
” ” ⱬ 

 

”ή”ᶻή can be seen as a probability density distribution (PDD). 

Depending on their sign selection, quaternions come in four sign flavor s. 

In a QPAD the quaternion sign flavor s do not mix. So, there are four 

QPAD sign flavor s. They differ in one or more signs of their imaginary 

base vectors. 

 

‪ ȟ‪ ȟ‪  ÁÎÄ ‪ Ƞ  ‪ ‪ Ƞ ‪ᶻ ‪  

 

The field ‪ is supposed to have the same sign flavor  as the non-curved 

background coordinate system.  

(1) 

(2) 

(3) 

(3) 

(4) 
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These sign flavor s can combine in coupled pairs. Ordered coupled pairs 

characterize elementary particles. A continuity equation describes the 

distribution of the sign flavor  switch.  

 

The field ”ή contains information on the distribution ” ή of the 

considered charge density as well as on the current density  ⱬή, which 

represents the transport of this charge density. 

 

Where ”ή”ᶻή can be seen as a probability density of finding the center 

of charge at position ή, the probability density distribution  ”ὴ”ᶻὴ can 

be seen as the probability density of finding the center of the 

corresponding wave package at location ὴ. ”ὴ is the Fourier transform 

of ”ή. 

 

The two independent sign selections of quaternions lead to four different 

field sign flavor s. In the equations below the field sign flavor s ‪  and ‪  

can be any of ‪ ȟ‪ ȟ‪  ÏÒ ‪ . The numbers indicate the number of 

imaginary base factors that dif fer with respect to the local coordinate 

system. In its most basic form the continuity equation that describes the 

dynamics of the charges of elementary particles is given by: 

 
‪ɳ ά ‪  

 

For the antiparticle:  

 
ᶯᶻ‪ᶻ ά ‪ ᶻ 

 

ά is the coupling factor. For some particles ά is zero. The sign flavor s 

‪  ÁÎÄ  ‪  occur in three different forms that are indicated by the colors 

ὶȟὫ and ὦ. 

Elementary particles for which ‪  equals ‪ ÏÒ ‪  and ά is non-zero are 

fermions. Other elementary particles are bosons. 

The above equations do not yet show the effect of interactions. Thus they 

describe free moving particles. 

(5) 

(6) 
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Lagrangian density  
The Hilbert book model prefers to derive the equations of motion of 

elementary particles from continuity equations.  

In physics the Lagrangian appears to be a very powerful instrument. With 

respect to the Hilbert book model (HBM) it appears to be not the proper 

entry point. A single Hilbert book page contains a complete  description of 

the current static status quo. That means a complete description of the 

field configuration, which includes a description of the anchor points to 

the fields. These anchor points correspond to Hilbert vectors. When the 

fields are known, then  also their Fourier transforms are known. This 

means that not only the probability distributions of positions are known, 

but also the probability distribution of momentums. Thus these data in 

fact comprise the complete description in terms of the Hamiltoni an 

density rather than the description in terms of the Lagrangian density. 

Luckily enough the Hamiltonian density of the private field of each 

particle can be converted in a corresponding Lagrangian density, but 

curvature may hamper easy conversion. However, in general, locally the 

situation can be solved without much trouble. In this way the behaviour 

of a single private field in the environment constituted by all other private 

fields can be studied. 

 

The consequence of this structure is that the Hamiltonian of a private field 

‪ of a free elementary particle does not explicitly contain the parameter 

ὸ18 and that this private field ‪ becomes its time dependence by adding a 

phase: 

 
‪ήȟὸ …ήÅØÐὭὉ ὸ 

 

‪ήȟὸ …ήÅØÐὭὉ ὸ 
 

Ὄ‪ Ὁ‪ 

                                                 
18 See: $ÓÐÈÏÜɯ"ÖÔÈàȯȮɯɁ/ÏàÚÐÊÈÓɯ"ÖÕÚÌØÜÌÕÊÌÚɯÖÍɯ,ÈÛÏÌÔÈÛÐÊÈÓɯ/ÙÐÕÊÐ×ÓÌÚɁȮɯȹ/ÙÖÎÙÌÚÚɯÐÕɯ

Physics, October 2009 Vol 4), http://www.tau.ac.il/~elicomay/MathPhys.pdf  

http://www.linkedin.com/redirect?url=http%3A%2F%2Fwww%2Etau%2Eac%2Eil%2F%7Eelicomay%2FMathPhys%2Epdf&urlhash=joqA&_t=tracking_disc
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‪ὴ is the Fourier transform of ‪ή. …ὴ is the Fourier transform of 

…ή. 

 

The Hamilton density ꞊ ‪ήȟ‪ὴȟὸ in the Hilbert book model is 

then a function of ‪ήȟ ‪ὴÁÎÄ ὸ, while its representation 

꞊ …ήȟ…ὴ  in the Hilbert space  ˂is a function of …ή ÁÎÄ …ὴ. This 

Hilbert space represent a single page of the book. 

 

The coupling factor  
The generalized equation of motion for elementary particles can be 

transformed to an equation that looks like the Lagrangian and that 

enables the computation of the coupling factor from the field ‪. 

 

‪ɳ ά ‪ȩ 
 

‪ȩz ‪ɳ ᶯ‪ȩz ‪ ά ‪ȩz ‪ȩ ά ‪ȩ  

 

flḲ‪ȩz ‪ɳ ά ‪ȩz ‪ȩ 
 

ᶯ‪ȩz ‪  Ὠὠ ά ‪ȩ Ὠὠ άὫ 

 

Ὣ is a real constant. 

Information detection  
All information that is transmitted by nature is carried by clouds of 

information carrying quanta  (see figure 1).  

 

(5) 

(6) 

(7) 

(8) 
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Figure 1: Intensified lo w dose image of the moon  

 

The clouds themselves carry secondary information in their shape and 

their movement characteristics. It looks as if all quanta are generated by a 

series of Poisson processes. These facts become apparent when 

observations or measurements are done at very low dose rates [3]. The 

shape of the cloud is set by the corresponding QPADɀÚ. 

As indicated before, coherent states act as Poisson processes. The same 

holds for other QPADɀÚɯthat support creation and annihilation of 

substates. 

Rigged Hilbert space  
The rigged partner ] of a separable Hilbert space ˂  is not a separable 

Hilbert space, but a Gelfand triplet. It is an ordered set  ȟȟ  , where 

˂ is the Hilbert space used to generate   and   . The eigenspaces of 

normal operators in a Gelfand triplet  need not be countable. They can be 

continuous spaces such as the full set of quaternions. The name of Hilbert 

is misused to identify the Gelfand triplet  as a rigged Hilbert space. This 

paper uses the Gelfand triplet  ] in order to provide a backgroun d GPS 

system and to couple the equivalent of the separate Hilbert space strand 

operator to the corresponding GPS operator. Both the equivalent strand 

operator and the GPS operator reside in the rigged Hilbert space ]. In 
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this way the granules of the chains that reside in separable Hilbert space 

get their position. Another use of the background GPS operator is the 

coupling of field values to a position value. For that purpose the field 

values must be attached to the corresponding eigenvectors in rigged 

Hilbe rt space ].  

Discussion  

The Hilbert book model  
This model of physical reality does not contain singularities. Nor does it 

contain infinities. The only infinity it uses is the infinity of the dimension 

of the separable Hilbert space. 

The model is fundamentally granular. The only continuities that the 

extended Hilbert space uses are the continuity of the background 

coordinate system that it borrows from its rigged partner and the 

continuity of the shapes of the QPADɀÚ. 

Gravity and inert ia  
In the Hilbert book model , the gravitation field is treated as a derived 

field. It has long range effects due to the fact that its charges (the local 

metric tensors that describe the local curvature) do not get compensated 

by opposite charges as happens with electric charges19. Prove is given by 

the existence of inertia, which can only be explained by analyzing the 

influence of the universe of particles on a local particle [3], [4]. Locally this 

influence causes an enormous potential  , which according t o Sciama can 

be related to the gravitational constant  Ὃ. Uniform movement of a particle 

does not raise other field activity than a field reconfiguration, but any 

acceleration of the particle goes together with an extra vector field [4]. 

                                                 
19 However Mendel Sachs describes a way to also include the curvature caused by EM 

fields into account.  
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































