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1. Quantum Geochemistry
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Quantum Geochemistry



structural physics “ " stereophysics
structuralchemistry “ " stereochemistry
” 6
2. Generalized Geochemical Dynamics
Geochemical Ther-modynamics
Geochemical Dynamics
13 ” 13 kineticsﬂ
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2. domino 3.
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weakly chaotic
Self-Organized Criticality
universal scale laws
fractal dy-namics

scale invariance

Fractal Dynamic Process



self similarity frac-tal

snapshots
- fractal continuum “ -7
Fractal Space Time “ - 7 Zoom Space-Time
5
nonequilibrium steady state process of self-or
ganization -
. " Cellular Automata
high multiply-connected topology
“ " multiplication process “
" i1terated amplification * " sequence ofscaled pulses

Domino Effects chain reactions

relaxation and decay
global conservation
robust

global attractor of dynamics

- Spatio-
Temporal Fractal Dynamics of Self-Organized Criticality
6

long-rang correlation

Thory of ScaleRelativity

1993 Laurent Nottale



spatio-temporal resolution state of
SCaIe 13 ” 13

“ - " FractalSpace-Time -
- physical origin
universal scale dependence in Nature
fundamental nondifferen-tiability of Nature

R.P.Feynman 1948 1965

West  Deering 1995 20
20 “ ”
{3 ” 3



predictability unpredictability
order anddisorder
certainty and uncertainty or deter-minism and
nondeterminism chance andnecessity

Laplace 1776

Poincare 1903

intrinsic unpredictability
“ " noise “ " chaos

“ " random fluctuations

“ K internal fluctua tions
“ " external fluctuations



long-range correlation

Correlation length

" correlation time

self-organization spatial struc-ture
temporal structure - spatio-temporal structure

. " self-orga-nized cri-ticality
“ " order through fluctuations
scaling noise
" white noise

colored noise
inverse power-law spectrum

1/f2 S f =F S f a
1/f—— scale invariance
“ " scale-invariant noise
“ ” a =0 a=1 “1/f- ”
o =2 “ " Brownian noise 10
a
1/F2- “1/f- V4 §



interactions
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11

conditions
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West

chaos
nonli-near

deterministic randomness

” at-tractor

“ ” strange attractor

" sensible dependence on initial

Deering 1995
Belousov-Zhabotinskii BZ

1/t t

infini-tive periodic-doubling
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Geochemical engineering Salomons
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