Structure of the Pages of Part I of the Monograph

0. General logic of Part I (conditional navigation)

Explanation. This document is the navigation map of Part I of the monograph: from
the introductory ontological and axiomatic supports to the core of Step VI, its numerical
modules, AH calibrations and applied blocks (gravity, elementary particles, appendices).

Numbering rule. The original position labels and document titles are preserved.
Page numbers are given conditionally (for later replacement by the actual ones in the
assembled PDF).

A. Introduction, framework and basic documents of Part

I

Pos. Document title Page

1 Structure of the Monograph (combined document) 2

2 Introductory Explanations to the Monograph — Theory of the 11
Single Fundamental Harmonic Field “EK = const”

3 Dictionary-0: Minimal definitions and correspondences for the 22
start of the monograph

4 Harmonic field constraints and the limiting speed of continuum 26
interactions

5 Harmony — conceptual introduction 34

6 Introduction. Harmonic Field Theory. The Harmonic Structure 38
of the Field as a Basis for the Reconciliation of Physical Theories

7 Introductory Clarifications on the G-Field 44

8 Why precisely the harmonic model of the existence of the funda- 51
mental field is chosen

9 Preamble to the blocks on ideal field mathematics and the G-field 55

10 Ideal field mathematics and G-mathematics: methodological core 59
of the G-field theory

11 What is meant by “G-mathematics” 65

12 Axiomatic vision of the fundamental G-field 67

13 Chapter 1. Foundations of the active model of harmonic interac- 72
tion

14 Appendix A. Formal analogies with the Maxwell and Schrédinger 78
equations

15 Appendix. Verification of the formula Eeff, Ho — 0 — (s) — CH 84

16 Chapter 2. Birth of Space and the Primary Angular Frequency 87
of the Field

17 Chapter 3. Emergence and functioning of time(s) in the nonlinear 90
continuum model

18 “Illumination” in the fundamental field 94

19 The Constant as a Tensor Operator of the Field 96

20 “Illumination” in the Fundamental Field. An Academic Clarifica- 100

tion of the Term



Pos. Document title Page

21 Formal mathematical definition of “illumination” and of the chan- 102
nel of consciousness

22 Introductory appendix to Part V. Degrees of freedom, wholes and 106
dimensionality in the G-field model

23 Clarification on the one-dimensional base o in block V 111

24 Part V-A. Philosophical basis of the active model of harmonic 113
interaction

25 Part V-B. Mathematical basis of the active model of harmonic 116
interaction

26 Part V-C. Applied methods and numerical approaches of the ac- 122
tive harmony model

27 Part V-D. Pixel manifestation and resonance of the active har- 128
monic system

28 Part V-E. Mathematical evolution of the harmonic invariant 132

29 Harmonic invariant base 136

30 “Signature of the Creator” and regions of chimerization 140

31 Questions and Resolutions. Self-Analysis Section 142

32 Types of wholes 145

33 Limits and mechanisms of harmonic completeness of the funda- 149
mental field (2)

34 Directedness of fundamental fields 151

35 Event horizon of the fundamental field 154

36 Complex harmonic constant CH 157

37 Axioms of the harmonious fundamental field (in the style of 161
Yang—Mills and Hilbert—Einstein theories)

38 Definition of Zero and the initial interactions of the field before 166
and at the moment of its appearance

39 Origin and Specificity of Lo (Basic consolidated version for further 173
elaboration)

40 Bridge Microsection: From Primary Ontology to the Formal Core 177
of Step VI

41 Origin and specificity of Lo 181

42 CH — Instant harmonicity and transfer of modes 185

43 Appendix. System connections and guidelines for Step VI 190

44 Appendix. Primary spectral norm Lo and projection of CH onto 194
the modes of the field

45 CH, tensor operator and continuum Lo — mechanism of instan- 198
taneous coherence

46 Tabelle der Entsprechungen zwischen ontologischen Begriffen und 202
mathematischen Symbolen

47 Appendix. Variational functional of Zero Sy 207

48 System of Pre-Nuclear Sections and Their Relation to Step VI 210

B. Step VI — harmonic action functional and equations

Pos. Document title Page
49 Step VI — Academic version of the harmonic action functional 214
50 Analytical appendix. Critical questions of the foundations of field 219

interaction
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51 Comparative analytical document for Step VI 228

52 After the axioms. Appendix P So. Variational functional of the 233
zero state Sy and tuning—topological form I'

53 Towards numerical realization. Working program “Step VI — 239
Harmonic action functional”

54 Formation of the harmonic Lagrangian and of the full field equa- 244
tion

55 Expanded equations and simulator of the harmonic field 249

56 Full Euler-Lagrange equations and simulator 257

57 Completion of the cycle of constructing the Lagrangian of har- 265
monic action and the full Euler-Lagrange equations

58 Full equation for the wave field ¥ — general (non-simplified) case 270

59 EK Harmonic Simulator New. One-dimensional simulator of 275
the harmonic field (model CH-Ho-S)

60 Step VI. Full system of Euler-Lagrange equations for the har- 285
monic field

61 Numerical models of the harmonic field 291

62 Harmonic Simulator Appendix Recode.py 297

63 Dynamical-numerical module of the harmonic field theory 301

64 User Manual for the Harmonic Field Simulator 308

65 Appendix. Basic example of the variational principle for a One- 314
Dimensional Field u(x, t)

66 Primary G-field, continuum and secondary wholes 317

67 Difference equations X, K, E — version with normalization and 320
local content of K

68 Appendix. Convergence tests and implicit solver 325

69 Appendix. Implicit simulator of the one-dimensional harmonic 330
module ¥, K, F

70 Implicit Harmonic_Solver 1D.py 335

71 User guide to the implicit simulator 341

72 Updated axioms of the harmonic fundamental field. Section I 346

73 Complete system of harmonic field axioms (-model) 350

74 Explanatory bridge between the axioms of the field and the full 355
Y.-model of the harmonic fundamental field

75 Mathematical deepening of the E-model of the harmonic G-field 361

76 Full completion of the axioms block (G-field) 366

77 Harmonic structure of the field as the basis for reconciling phys- 370
ical theories

78 Step VI. Harmonic action functional and Euler-Lagrange equa- 377
tions

79 Step VI. Full tensor formalization of the harmonic action func- 386
tional

80 Step VI. Work-status table — updated version 392

81 Step VI. Dimensional analysis and dimensionless form 398

82 Step VI: Complete Table of Dimensions 403

83 Document No. 1r — Working clarification of the physical mean- 409
ing of the multiplier

84 Document No. 2 — Axiomatic block of the EK multiplier, the 418
invariant Yy, time and “anti-temporality”

85 Document No. 3 — EK-3¥-K-e. Harmonized Core Fragment 422
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86 “Step VI”: Dimensional Quick Reference 427
C. Step VIb — numerical realization and algorithmic
modules

Pos. Document title Page

87 VIb-A Theoretical foundations of numerical realization 431

88 VIb-C. Coordinated styled document of numerical realization 437

(Step VI)

89 VIb-B. One-dimensional model HarmonicField1D (one practical 442

case)

90 VIb-D. Final module HarmonicField1D 448

91 Bridge between “Step VI — Dimensional analysis and dimension- 453

less form” and block VIb-A B C D

92 Step VIb. Numerical realization — theoretical foundations and 457

algorithms

93 Step VIb. Numerical realization of the one-dimensional harmonic 462

field (dimensionless form)

94 Step VI. Dimensional analysis and dimensionless form 468

95 Meta-level comment to the axioms block of the G-field, taking 474

into account the pair of tensors over Lo

96 How the self-illumination tensor A, “sees” and how the operator 478

tensor H,, “acts”

97 Appendix.  Lagrangian of the G-field and the dependence 480

L(In(EK))

D. Analytical blocks, Lo/Ho unfolding and preparation
of bridges

Pos. Document title Page

98 Analysis of the Lyashkevych formula (EK—K-e, Step VI, node 485
CH-S~~Ho-G-0)

99 Proof of the Lyashkevych formula (2) 494

100 Self-check of the model of the Lyashkevych formula. 500

101 One-dimensional mini-model of the expansion of the harmonic 507
field from a single Lo (EK-YX-K-e)

102 Complete Closure of the Axiom Block (G-field) 515

103 Chapter X. ¥ as a fractal invariant shell of local and cluster 521
invariants Yjoc

104 Internal levels and modes of the harmonic field 528

105 Tensor of [llumination / Self-awareness of the Field 533

106 “One-dimensional harmonic model Lo” in the structure of the 538
monograph

107 Table of physical dimensions of motion along the degrees of free- 542

dom
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108 Transition from the one-dimensional core Lo to multidimension- 545
ality

109 Refined symbols of the 1D-Lo block and the Harmonic- 550
Field1DWithLo module

110 One-dimensional simulator 1D-Lo with measurement of the in- 555
variant F - K = 3

111 Paths to Representing the Multidimensionality of the Model, 2D 563
code

112 The Triad “field — continuum — energy” 569

113 Real minimal working Python-file for the 1D-Lo model 572

114 Pseudocode and minimal Python-module 1D-Lo 581

115 Sketch of the 2D-Lo model: state, invariants and local rules 589

116 Attachment System of the Lo Layer to the Existing Harmonic- 595
Field1D

117 One-dimensional model of harmonic unfolding of the field from a 599
single Lo

118 Appendix. Explanation of the 1D-Lo demo code 608

119 Space, time and zero in the harmonic model of the fundamental 613
field

120 Space, time, triad “field—continuum—energy” and Xy as fractal 618
shell

121 Step VI. Block “AH — Action — Equation” 620

122 Schematic ontology — picture of the initial states of the G-field 626

123 Lo level — field or continuum, Ho levels of tensors 639

124 Physical interpretation of the main states of the G-field and its 644
continuum

125 Critical questions to the physical interpretation of the ontological 657
picture of the appearance of the G-field

126 Refinement of the physical processes in the foundation and un- 662
folding of the G-field

127 Analysis of clarifications to the founding and unfolding of the 668
G-field

128 Appendix to the axioms block (G-field). Clarification of the Lo 673
level, time and fractal g

129 Fractal faces of the project orbits of the G-field 678

130 Lo as an energetic factor in the G-field model 685

131 Time and “anti-temporality” in the G-field model 690

132 Tensor channels of connection between H,,,, A,, and B (@) 696

133 Local conservation laws and topological invariants in the har- 699
monic field

134 Chapter VI-A. Space, time and continuum in the block “AH — 706
Action — Equation”

135 Bridge from Step VI to VIb: what is transferred into Harmonic- 712
Field1D

136 The first three levels of unfolding: Hoy — Loy (1D) — Ho-plane 717
+ Lo-lattice (2D germ of the continuum)

137 Reference note — G-field, wave frequency, speed of light and the 720
role of “zero”

138 Use of the meanings of the notions “entropy” — “minus-entropy”, 726

“plus-entropy”
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139 What the fundamental electromagnetic field is that combines K 730
(control) and FE, the active energy

140 Lagrangian Fragment of the G-Field with an EK-Term 736

141 Step VI — VI-B.2. Lagrangian fragment of the G-field with the 740
EK term

142 EK-Lagrangian, pair of tensors (H,,, A,,) and Harmonic- 744
Field1D1

143 Applied quality of the fundamental electromagnetic field in the 749
G-field model

144 Formal introduction of the projection II and functionals of “plus- 753
entropy” and “minus-entropy”

145 Lo positioning density, the continuum and G-integralities 758

146 Role of the tensor pair in the Lagrangian and the law FK = const 767
(Step VI)

E. Formula bridges and VI-C (symmetries, currents, in-
variants)

Pos. Document title Page

147 Formula bridges of G-mathematics with standard field theories 772
and theories of elementary particles

148 Appendix 1. Mini-table “formula < G-reading” and numerical 781
example

149 Lagrangian fragment of the G-field with EK term 783

150 Appendix 2. Clarifications from the harmonization model as a 787
basis for standard theories

151 Appendix 3. Small parameters and corrections in ¢ and AH 791

152 Appendix 4. Dictionary of correspondences of the G-model with 794
QFT_ GR

153 Appendix 5a. Mini computational examples for Appendix 5 803

154 Appendix 6. Methodological algorithm of transition from the 807
standard Lagrangian to the G-description

155 Appendix 7. Test forms for EM waves in medium and gravita- 813
tional effects

156 Appendix 8. Internal theorems of the G-model about the EK 819
invariant and K (u)

157 Appendix 9. Generalized Noether block for the harmonic La- 824
grangian

158 Appendix 10. Compact map of predictions and zones where the 830
G-model gives fundamentally new information

159 Triad “field—continuum—energy” in the Lagrangian scheme (Step 835
VI)

160 Section VI-B. AH — Action — Equation. Harmonic action func- 840
tional and Euler-Lagrange equations of the core of the model

161 Section VI-C — Detailing Item 1. Symmetries of the harmonic 846
Lagrangian

162 Section VI-C — Detailing Item 2. Noether’s theorem and har- 850

monized currents
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163 Section VI-C — Detailing Item 3. Local conservation laws of 855
harmonic dynamics

164 Section VI-C — Detailing Item 4. Global evolution invariants 859
and the connection with FK = const and g, Lo,

165 Preamble to Chapter VI-C. Symmetries, currents and invariants 867
of harmonic dynamics

166 Meta-summary of Step VI. Generalization of the variational- 870

Lagrangian structure of the model

F. Delegation, AH calibration and elementary particles

Pos. Document title Page

167 Delegation of a Fraction of the G-Field into a Secondary Whole- 875
ness

168 Informational appendix. AH, frequency of addressing the G-field 881
and domain integrities

169 Delegation and AH. Control and energy flows of the secondary 892
whole (MATHPSI 1)

170 AH as a spectrum of eigenfrequencies of the domain 895

171 Elementary particles in the whole “G-field — continuum” 902

172 Informational appendix to joint calibration of the G-field and the 911
continuum

173 Quantum of AH calibration via photon, i and 1 gk 917

174 Formal steps in AH, N, and verification of masses and frequen- 923
cies wp,

175 Different degree of guiding participation of the G-field in processes 928
in the continuum

176 State function of a building particle as carrier of A\ and partici- 933
pation in structures

177 Criteria of confirmation of the G-model in the lepton sector 937

178 Building elementary particles and levels of delegation (MATH- 940
PSI_I) where “plus-” and “minus-entropy” act

179 Elementary particles in the whole “G-field — continuum” 944

180 Neutrino sector as an extreme AH test 957

181 Ho-linearization around AH = 0 (Step VI) 962

G. G-gravity, domain AH configurations and phenomenol-
ogy

Pos. Document title Page

182 Gravity. AH configuration of a single massive whole and domain 969
curvature

183 Weak-field Newtonian limit of G-gravity (calibration of GN via 974
H)

184 Connection of domain curvature Reg[AH| with the metric de- 982

scription of GR
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185 Domain-variational fixing of coefficients ap, bp, cp 990

186 PPN calibration of G-gravity. Parameters 5, v via ap, bp 995

187 AH analogue of a spherically symmetric “Schwarzschild” config- 1001
uration

188 Cosmological domain A Hyop,(t) and Friedmann-type equations 1005

189 Calibration of AH it at the level of the photon and electron 1010

190 Neutrino sector as a “AH laboratory” for gravity 1015

191 Numerical experiments AH + Reg in a simple 1D /3D model 1020

192 Physical calibration of the 1D A H-gravity simulator 1025

193 Minimal 1D A H-gravity simulator 1033

194 Radial 1D A H-gravity simulator (spherical symmetry) 1039

195 Generalized Lagrangian of the gravitational sector of the G-model 1047

196 Part I. Meta-summary “G-gravity” 1052

197 Real calibration of AH in the context of masses of elementary 1057
particles

198 Formal class of functions AHy(r) and f(X) capable of producing 1062
multiplicities N; for leptons e, u, T

199 Practical way of calibrating AH via magnetic fields of the con- 1068
tinuum

200 Calibration of AH in continuum units via EM and magnetic fields 1073

201 Numerical estimates of AH for realistic magnetic fields 1078

202 Reminder note for the G-gravity block and the elementary- 1083
particle block

203 Extended numerical analysis of AH-gravity in 1D /3D models 1090

204 Scanning of parameters of G-gravity in PPN and cosmological 1095
regimes

205 Construction of realistic AH profiles for astrophysical objects 1099

206 Predictive differences of G-gravity from GR in weak and strong 1104
fields

207 Completion of the PPN block as a separate “sub-theory” 1110

208 Radial (Schwarzschild) AH block of a semi-analytical model 1115

209 Effective contribution of elementary particles to the cosmological 1121
AH domain

210 Construction of classes of AH functions capable of qualitatively 1126
reproducing the lepton mass row

211 Numerical experiments to test how NV,,, A and A H it are related 1132
to realistic spectra

212 Clarification of classes of AH functions and coordination with 1138
the neutrino sector

213 Integration of the lepton AH block with the gravitational domain 1143

214 Fixing working AH profiles for lepton and domain scenarios 1148

215 Numerical experiments on the realization of AH and lepton pro- 1152
files in 1D and radial simulators

216 Phenomenological estimates of the lepton AH contribution to 1157
domain gravity

217 Numerical tasks of the lepton AH contribution in gravitational 1164
domains

218 Comparison of G-gravity with astronomical and cosmological 1168
data

219 Relation of the AH block with the energy-momentum tensor 1), 1173

and the standard QFT Lagrangian
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220 Hard numerical calibration of the parameters AHunit, Leorr, ap, 1179
bD, CD

221 Full PPN analysis of the AH metric in G-gravity 1184

222 Radially symmetric AH block and TOV-like models with AH 1189
contribution

223 Cosmological AH domain -+ neutrino block — simple FRW-like 1194
code

224 Internal stability of the AH equations. Absence of bad dynamics 1198

225 Leptonic AH block. Explicit functional classes for N,,, N, k, A 1202

226 Compact catalogue of “signals” where the G-model differs funda- 1208
mentally from GR + SM

227 Minimal “public” package of the G-model. Code and demonstra- 1214
tion tasks (2)

228 Benchmark Problem 1. “AH lump — gravitational well” for the 1218
1D H-gravity simulator

229 getting started.md. Package of G-gravity and AH simulators 1224

H. Summary, examples and appendices

Pos. Document title Page

230 Summary of Step VI for the reader 1227

231 On the Poincaré—Perelman theorem in the author’s harmonic G- 1232
field model

232 Riemann surfaces and harmonic wholeness: transformations with- 1238
out holes
APPENDICES to the monograph

233 Extended proof of the Lyashkevych formula in the context of the 1243
G-model

234 Axiomatic block EM1-EM3 for the EM channel in the G-field 1250
theory.tex

235 G-field, EM mediator and the mass gap for elementary particles 1253

236 AH as the key to mass, time and space in the G-field theory.tex 1260

237 Appendix. New and clarified predictions of the G-model of the 1264
first part of the study

238 PS. Polyvariance and parallel realities: detailed refutation in the 1275
G-model

239 How the G-model theory can improve the work of Artificial In- 1281

telligence



