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The Dynamic Universe - from whole to local

• From Ptolemy skies to FLRW cosmologyy gy

• Hierarchy of physical quantities and theory structures

• The Dynamic Universe: The overall energy balance – cosmological 
d l land local consequences

• Conclusions



From Earth centered to everywhere-centered universe
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Hierarchy of physical quantities and theory structures
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Contemporary physics Dynamic Universe
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The Dynamic Universe

• Spherically closed space, zero-energy balance of motion and gravitation

• Buildup of total energy in spherically closed homogeneous space
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In search of the structure of space …
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Einstein 1917, ”Cosmological considerations of the general theory of relativity”, g g y y
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Feynman ”  Lectures on gravitation in 1960’  ”
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In search of a finite structure …
“...One intriguing suggestion is that the universe has a structure analogous to that 
of a spherical surface. If we move in any direction on such a surface, we never 
meet a boundary or end yet the surface is bounded and finite It might be that ourmeet a boundary or end, yet the surface is bounded and finite. It might be that our 
three-dimensional space is such a thing, a tridimensional surface of a four sphere. 
The arrangement and distribution of galaxies in the world that we see would then 
be something analogous to a distribution of spots on a spherical ball ”be something analogous to a distribution of spots on a spherical ball.

…  and energy balance in space …
… If now we compare the total gravitational energy Eg= GM 2

tot/R to the total rest 
energy of the universe, Erest = Mtotc 2, lo and behold, we get the amazing result 
th t GM 2 /R M 2 th t th t t l f th i ithat GM 2

tot/R = Mtotc 2, so that the total energy of the universe is zero.... 
— Why this should be so is one of the great mysteries — and therefore one of the 
important questions of physics. After all, what would be the use of studying 
physics if the mysteries were not the most important things to investigate”



Zero-energy balance of motion and gravitation
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Zero energy balance of motion and gravitation 
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Zero-energy balance of motion and gravitationZero energy balance of motion and gravitation 
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Zero-energy balance of motion and gravitationZero energy balance of motion and gravitation 
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The Dynamic Universe

• Mass as wavelike substance for the expression of energy

• Unified expression of energyUnified expression of energy
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Quantum as the minimum dose of electromagnetic radiation

“A radio engineer can hardly think about smaller amount of 
electromagnetic radiation than emitted by a single oscillation cycle of 

a unit charge in a dipole.“

1. We solve Maxwell’s equation for the energy of one cycle of 
radiation emitted by a single electron transition in a dipole

2. We apply the solution to a point source as a dipole in the 
fourth dimension

3. We apply the result for a unified expression of energies



The energy of one wavelength of radiation emitted by a dipole
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Unified expression of energy
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Coulomb energy
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The Dynamic Universe

• Conservation of energy in the buildup of local structures in space

• The system of nested energy framesThe system of nested energy frames
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Zero-energy balance of motion and gravitation
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Conservation of energy in interactions in space
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Conservation of energy in interactions in space
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Conservation of energy in interactions in space
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Conservation of energy in interactions in space
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Conservation of energy in interactions in space
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Conservation of energy in interactions in space
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The system of nested energy frames
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The system of nested energy frames
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Clocks in DU space
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Clocks in DU space

Substitution of the rest energy of electron
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The system of nested energy frames
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The system of nested energy frames
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The system of nested energy frames
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The system of nested energy frames

H th ti l hHypothetical homogeneous space
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Satellite in Earth gravitational frame (ECI frame)
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Near-Earth clocks
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Experiments with atomic oscillators

- Hydrogen ions in canal-ray tube (Ives & Stilwell) 1939

Mö b i i h if i 1960th- Mössbauer experiments with centrifuges in 1960th

- Mössbauer experiments in tower in 1960th

- Cesium clocks in airplanes (Hafele & Keating) 1971

- Hydrogen maser to 10 000 km Scout D (Vessot) 1976Hydrogen maser to 10 000 km, Scout D (Vessot) 1976

- GPS satellite system 1980 –

- TAI, International Atomic Time laboratories 

- Lunar Laser Ranging, annual perturbations
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Properties of locally tilted space

Basis of celestial mechanics in GR space and in DU space: p p

- the velocities of orbital motion and free fall
- perihelion advanceperihelion advance
- orbital periods in the vicinity of black holes

Shapiro delay bending of light near mass centersShapiro delay, bending of light near mass centers



Free fall and orbital velocity Free fall and orbital velocity
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Development of elliptic orbit in GR and DU
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Dynamic UniverseGR, WeberGR, Berry

p p

Gravitational factor r/rc = 20
Eccentricity e = 0.5



Development of elliptic orbit in GR and DU
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Development of elliptic orbit in GR and DU

GR DUGR DU
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Development of elliptic orbit in GR and DU
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Rotation of Mercury perihelion direction by  = 45 occurs in about 0.5 million years 
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Orbital period near black hole
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Geometry of local dents, Shapiro delay, bending of light

34



The 4D depth profile of the planetary system
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The 4D depth profile of the planetary system 

Pluto

dR" x 1000 km

150

200

Uranus

Neptune

100

150

M
Jupiter

Saturn

50

100

Mercury
Venus
Earth
Mars

Sun

Distance from the Sun (light minutes)

0 100 200 300 400



The velocity of light in the vicinity of the Earth
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The velocity of light in the vicinity of the Earth
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Shapiro delay of radio signal
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Mariner 6 and 7 experiments
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Mariner 6 and 7 experiments
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Mariner 6 and 7 experiments
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Observation of electromagnetic radiation

40



Signal transmission from Earth satellite
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Sagnac effect in satellite communication
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Observation of radiation in a moving frame
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Observation of radiation in a moving frame
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Mass object as Compton resonator
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Hydrogen atom: 
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Electron energy minima as resonant mass wave states
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Cosmological properties of spherically closed spaceCosmological properties of spherically closed space



GR / FLRW space and DU space
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Expanding and non expanding objects in DU space
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Expanding and non-expanding objects in DU-space.
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Annual increase of the Earth to Moon distance
Lunar Laser Ranging

GR DU

Measured 38 mm 38 mm

Expansion of space 0 28 mmExpansion of space 0 28 mm
Tidal interactions 38 mm 10 mm

50



The Finnish Society for Natural Philosophy: Models in physics and cosmology, Helsinki 27-28.9.2010 T. Suntola

GR / FLRW space and DU space
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Angular size of galaxies and quasars
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50

+ SN Ia observations

Magnitude versus redshift: Supernova observations
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50

Magnitude versus redshift: Supernova observations
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Magnitude versus redshift

How does the dark energy hypothesis change 
the angular diameter prediction?
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Angular size of galaxies and quasars
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From Earth centered to 4-sphere centered universe
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The Dynamic Universe

- Offers a holistic – from whole to local approach for describing physical 
realitreality

- Relies on a few fundamental postulate

- Covers a wide range phenomena - from microstructures to cosmological 
dimensions – in a unified formalism

- Produces accurate predictions with straightforward mathematics and clear 
logic

- Produces a comprehensive picture of physical reality



Development paths of physics and astronomy
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