
PHYSICS FOUNDATIONS SOCIETY 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

THE 
DYNAMIC UNIVERSE 
TOWARD A UNIFIED PICTURE OF PHYSICAL REALITY 
 
 
 
 
 
 
 
 
 
 

TUOMO SUNTOLA 
  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Published by  

 
PHYSICS FOUNDATIONS SOCIETY   
Espoo, Finland 
www.physicsfoundations.org 
 
 
Printed by Multiprint Oy, Espoo 2009 
 
 
 
 
 
 
 
Copyright © 2009 by Tuomo Suntola and Physics Foundations Society ry. All rights reserved. 
No part of this publication may be reproduced, stored in a retrieval system, or transmit-
ted, in any form or by any means without written permission from the copyright owners. 
 
 
ISBN 978-952-67236-0-0



Contents 3 
 

Contents 

Preface 10 

1. Introduction 15 
1.1 The Dynamic Universe 15 

The holistic perspective 15 
Roots of the prevailing theories 16 
Spherically closed space 17 

1.2 Presentation of the Dynamic Universe theory 19 
1.2.1 Hypothetical homogeneous space 19 

Assumptions 19 
The primary energy buildup process 20 
Mass as the substance for the expression of energy 23 
The energy of motion 24 
The unified expression of energies 25 

1.2.2 From homogeneous space to real space 27 
Buildup of mass centers in space 27 
Kinetic energy 29 

1.2.3 DU space versus Schwarzschild space 35 
The linkage of local and the whole 37 
Topography of the fourth dimension 38 

1.2.4 Clock frequencies and the propagation of light 40 
Characteristic emission and absorption frequencies 40 
Gravitational shift of clocks and electromagnetic radiation 42 
The Doppler effect of electromagnetic radiation 43 

1.2.5 The Dynamic Cosmology 44 
Basic quantities 44 
Angular size of cosmological objects 46 
The DU prediction for magnitude 47 
The FLRW predictions 48 
Surface brightness of expanding objects 51 
The spherically closed space 51 



4 The Dynamic Universe 
 

 

1.3 Experimental 51 
1.3.1 Key elements for predictions 51 

Moving frames and the state of rest 51 
Experiments with clocks 53 
Energy conversions, conservation of energy and momentum 54 

1.4 Open questions 54 

2. Basic concepts, definitions and notations 56 
2.1 Closed spherical space and the universal coordinate system 56 

Notation of complex quantities 58 
2.2 Time and distance 61 
2.3 Mass 61 
2.4 Absolute reference at rest, the initial condition 62 
2.5 The inherent energies of gravitation and motion 63 
2.6 The zero energy principle 64 
2.7 Conservation of total energies 64 

3. Energy buildup in spherical space 65 
3.1 Volume and gravitational energy of spherical space 65 
3.2 Gravitation in spherical space 66 

3.2.1 Mass in spherical space 66 
3.2.2 Gravitational energy in spherical space 67 

3.3 Primary energy buildup of space 70 
3.3.1 Contraction and expansion of space 70 
3.3.2 Mass and energy of space 72 
3.3.3 Development of space with time 75 
3.3.4 The state of rest and the recession of distant objects 78 
3.3.5 From mass to matter 81 

4. Energy structures in space 84 
4.1 The zero-energy balance 84 

4.1.1 Conservation of energy in mass center buildup 85 
Mass center buildup in homogeneous space 85 
Mass center buildup in real space 89 

4.1.2 Kinetic energy 95 
Kinetic energy obtained in free fall 95 



Contents 5 
 

Kinetic energy obtained via insertion of mass 96 
Kinetic energy obtained in free fall and via the insertion of mass 98 

4.1.3 Inertial work and a local state of rest 100 
Energy as a complex function 100 
The concept of internal energy 100 
Reduction of rest mass as a dynamic effect 104 

4.1.4 The system of nested energy frames 106 
4.1.5 Effect of location and local motion in a gravitational frame 110 

Local rest energy of orbiting bodies 110 
Energy object 112 

4.1.6 Free fall and escape in a gravitational frame 113 
4.1.7 Inertial force of motion in space 118 
4.1.8 Inertial force in the imaginary direction 120 
4.1.9 Topography of space in a local gravitational frame 123 
4.1.10 Local velocity of light 126 

4.2 Celestial mechanics 129 
4.2.1 The cylinder coordinate system 129 
4.2.2 The equation of motion 130 
4.2.3 Perihelion direction on the flat space plane 132 
4.2.4 Kepler’s energy integral 136 
4.2.5 The fourth dimension 140 
4.2.6 Effect of the expansion of space 143 
4.2.7 Effect of the gravitational state in the parent frame 144 
4.2.8 Local singularity in space 145 

5. Electricity, radiation, and characteristic oscillations 149 
5.1 Electromagnetic interaction 150 

5.1.1 Coulomb energy 150 
5.1.2 Energy of electromagnetic radiation 152 
5.1.3 Energy states of hydrogen-like atoms 157 

Characteristic absorption and emission frequencies 158 
The atom as a quantum emitter 161 

5.2 Effect of gravitation and motion on clocks and radiation 163 
5.2.1 Effect of gravitation and motion on clocks and radiation 163 
5.2.2 Gravitational shift of electromagnetic radiation 166 
5.2.3 The Doppler effect in a local gravitational frame 168 



6 The Dynamic Universe 
 

 

Doppler effect in nested energy frames 172 
5.3 Propagation of electromagnetic radiation in local frames 175 

5.3.1 Shapiro delay in a local gravitational frame 176 
5.3.2 Shapiro delay in general relativity and in the DU 182 
5.3.3 Bending of light 183 
5.3.4 Measurement of the Shapiro delay 184 
5.3.5 The effect of moving receiver 187 

5.4 Propagation of light from stellar objects 188 
5.4.1 Frame to frame transmission 188 
5.4.2 Gravitational lensing and momentum of radiation 189 
5.4.3 Transversal velocity of the source and receiver 190 

5.5 Emitters as energy objects 193 
5.5.1 Momentum of radiation from a moving emitter 193 

Emission from a point source 193 
Emission from a plane emitter 194 

5.5.2 Resonator as an energy object 198 
5.5.3 Momentum of spherical emitter 202 

5.6 Wave – particle duality 204 
5.6.1 Mass object as a standing wave structure 204 

The wavelength equivalence of mass 204 
The concept of quantum 205 

5.6.2 Mass object as a standing wave structure 205 
5.6.3 The double slit experiment 207 
5.6.4 The energy four vector 209 
5.6.5 Planck units in the DU framework 210 

6. The dynamic cosmology 212 
6.1 Redshift and the Hubble law 212 

6.1.1 Expanding and non-expanding objects 212 
6.1.2 Redshift and Hubble law 214 

Optical distance and redshift in DU space 214 
Classical Hubble law 216 
Redshift in standard cosmology model 217 
Recession velocity of cosmological objects 218 
Effects of local motion and gravitation on redshift 219 

6.1.3 Light propagation time in expanding space 221 



Contents 7 
 

The effect of the local structure of space 222 
6.2 Angular sizes of a standard rod and expanding objects 224 

6.2.1 Angular size of a standard rod in FLRW space 224 
6.2.2 Angular size of a standard rod in DU space 224 
6.2.3 Angular size of expanding objects in DU space 226 

6.3 Magnitude and surface brightness 228 
6.3.1 Luminosity distance and magnitude in FLRW space 228 
6.3.2 Magnitude of standard candle in DU space 229 
6.3.3 Bolometric magnitudes in multi-bandpass detection 231 
6.3.4 K-corrected magnitudes in DU space 236 
6.3.5 Time delay of bursts 241 
6.3.6 Surface brightness of expanding objects 241 

6.4 Observations in distant space 242 
6.4.1 Microwave background radiation 242 
6.4.2 Double image of an object 243 
6.4.3 Radiometric dating 245 

7. Experimental 248 
7.1 Historical milestones in experimental physics 248 
7.2 Terrestrial experiments 250 

7.2.1 Michelson-Morley experiment 250 
7.2.2 Optical loop and ring laser 252 
7.2.3 Michelson-Gale experiment 254 
7.2.4 Slow transport of clocks 255 
7.2.5 Doppler experiment with accelerated hydrogen atoms 256 
7.2.6 Mössbauer experiments 257 

Mössbauer effect in centrifuges 257 
Mössbauer experiments in tower 259 

7.2.7 Cesium clocks in airplanes 262 
7.3 Near-space experiments 264 

7.3.1 Scout D: gravitational blueshift of clocks 264 
7.3.2 The Sagnac effect in GPS satellite signals 277 
7.3.3 Earth to Moon distance 279 

Effect of the expansion of space on the EarthMoon distance 279 
Annual perturbation of the Earth to Moon distance 280 

7.3.4 Shapiro delay in Mariner signals 284 



8 The Dynamic Universe 
 

 

7.4 The development of the lengths of a year, month and day 286 
7.4.1 Development of rotational and orbital velocities 286 
7.4.2 Days in a year based on coral fossil data 287 

7.5 Timekeeping in the Dynamic Universe 291 
7.5.1 Periodic phenomena and timescales 291 

Characteristic wavelength and frequency of atomic objects 291 
Natural periodic phenomena 292 
Coordinated Universal Time 294 

7.5.2 Units of time and distance, the frames of reference 295 
The Earth second 295 
The meter 299 
The Earth geoid 300 

7.5.3 Periodic fluctuations in Earth clocks 302 
The effect of the eccentricity of the Earth-Moon barycenter orbit 302 
Rotation and the inclination angle of the Earth 303 

7.5.4 Galactic and extragalactic effects 304 
Solar system in Milky Way frame 304 
Milky Way galaxy in Extragalactic space 305 

7.5.5 Summary of timekeeping 305 
Average frequency of the SI-second standard 305 

8. Summary 310 
8.1 Changes in paradigm 310 

8.1.1 The basic postulates 310 
8.1.2 Natural constants 312 

Gravitational constant 312 
Total mass in space 312 
The velocity of light 312 
Planck’s constant 313 
The fine structure constant 314 
The Bohr radius 314 
Vacuum permeability 315 
Summary of natural constants 315 

8.1.3 Energy and force 315 
Unified expression of energy 317 

8.2 Comparison of DU, SR, GR, QM, and FLRW cosmology 320 



Contents 9 
 

Philosophical basis 320 
Physics 321 
Cosmology 322 

8.3 Conclusions 324 

List of symbols and constants 326 

Appendix 1, Blackbody radiation 328 

References 332 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


