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Robert L. Solso “Dognition and the Visual Arts” MIT Press 1994
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The model equation

The moment-balance equation for a flagellum is written by:

Mg + My + My = 0

where Mgy, M and My, are the viscous, shear and elastic moments, respectively.

* See Appendix

S = Fin + Fu(l - nj) - Ke(o - ©o) (1b)
Fi1 = Qi(o - o1)(o - o2)(oc - 0) (1c)
Fi1 = Qulo - 6"1)(x - 6'2)(c’c - ) (1d)

ny = { 1 0<os<S, (if initially nj = O for ¢ > S;) (le)

0 Sy <ox1l

0<0< S,

1 e cpe _
nl—{o Sp<o<1’ (if initially n; = 1 for 6 < Sp) (1f)

where S is the shear force, o is the shear, Eg is the bending resistance, Cy, is the
external viscous drag coefficient and y is the internal viscous drag coefficient.
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Conflicts between
the subsystems

generate rich
dynamics.

(S(G) - YO )ss T EB Y

/

100pm

Flagellar equation can be an
interesting extension of the
Kuramoto-Sivashinsky equation.
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&x ( dx) i Universality among diverse phenomena

A=

NONLINEAR SCIENCE THEORY AND APPLICATIONS

A A AL A AL AL AL AN N AL

The dynamics of Muscle

cellularmotility It paemiis, S CHERIDEAEUEDRR — |
_—Gﬁéo (%J”%Hs %ﬂ%%—)

HEMEEL X, ROEEHONATOENEWNNCEERTHLSEZA DN
TLWEERMIC, BLb b of= ZRRTI A&
(L) -RF7UHL ., BEFEH)

MASATOSHI MURASE

Masa.tOShl Murase Tacoma Narrows Bridge Collapse, 1940
John Wiley & Sons (1992) http://video.google.com/videoplay?docid=4558032966304637954




Muscle

F (force) I (current)

Na

—

-F Inside
—++— X (length) —
X1 X2 K
—+—+— V (voltage)
VK VNa
A single molecule has Two distinct ions have
two distinct states. a single equilibrium state.
T~ — -1 )
_ =1 (n,v
F—F:(ny X) Y% =nf(x)- Kx+ Z : '
dn _ [b(1-n) (x <x,) //1
e~ |-cn (x > x,) N
fix) = Ax(1 - x _ v
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Power Law

(1/f noise)
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Phys. Rev. Lett. 59, 381 (1987)
Sand pile Avalanche

Per Bak (1948—2002)

Fractal

River network
Harton’s Law
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Evolution as a double-edged sword:
What is cancer?

Bacteria

< incurable infections. Some of the bacteria Cause in-  highly miagouficd i sheve falee color bmagenr

Can we distinguish between
cancer and bacteria?




Charles Darwin’s natural selection theory

Charles Darwin
(1809 — 1882)

Proliferation
to new species

time

Preexisting variability
of organisms
From M. Murase (2008)



Burnet’s clonal selection theory

i o ©
Antigen " e @
® o
Encounter with Preexisting variability
environment ‘ of immune cells

Clonal proliferation
of immune cells

Antibody
Anti-g

From M. Murase (2008)

time

The evolutionary history of Darwin’s evolutionary theory



Clonal evolution theory for cancer

Newly emerging

Newly emerging
variable cells

Endogenous :
factor x

Encounter
with environment

Proliferation

Proliferation of malignant cells

of malignant cells 1

@® Exogenous
From M. Murase (2008) ®e factory

Cancer as cellular evolution with genomic or non-genomic variations g#hits




Intra-cellular Selection Theory
Masatoshi Murase: Prog. Theor. Phys. 95, 1-36 (1996)

Aging as intra-individual evolution

Preexisting polymorphism

Encounter with intra-cellular environment
Accumulation — Prion Disease Nobel Prize awarded (1997)
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Expansion & Extinction

Charles Robert Darwin (1809-1882) Jean-Baptiste Lamarck (1744- 1829)
On the Origin of Species (1859) Zoological Philosophy (1809)
http://en.wikipedia.org/wiki/Charles_Darwin http://en.wikipedia.org/wiki/Jean-Baptiste Lamarck
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A slowly-driven non-equilibrium system
is self-organized to a critical state.

Self-organized Criticality Sand pile Avalanche

Per Bak Sci. Am. 1991, Jan.

A critical state showing instability
is dynamically stable !
Per Bak (1948—2002)

http://en.wikipedia.org/wiki/File:Per_Bak.gif




01

Zipf’s Law

T
1 10 100
Word Rank
Zipf's Law for the English language.

Power-low species

and lifetime
distributions

NUMBER OF SPECIES

Levy Distribution

Monthly variation of
cotton price during a
period of 30 month
(Mandelbrot, 1963)

Pareito’s Law
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Conflicting Results

Several investigators have reported robust,
statistically significant results that indicate that
weak (~ 1uT) magnetic fields (MFs) increase the
rate of morphological abnormalities in chick
embryos. However, other investigators have
reported that weak MFs do not appear to affect

embryo morphology at all.
J. M. Farrell, et al. Bioelectromagnetics 18, 431-438 (1997).
Bz OEAERICELT, BEEHYILIEELC 0

) FEITHAIEBREZENAWE v THA- M- T, REFRATIE.
Hlk~A SR ENHAINENIEENGERIIFEoATLEL,
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Bipolar Responses

Model system

Reference

Response

Cell Motility

Smith et al (1987)

Enhanced
Inhibited

Embryonic Bone

Smith et al (1991)
Regling et al (2002)

Enhanced
Inhibited

Plant Growth

Smith et al (1993)

Enhanced
Inhibited

Rat Behavior

Zhadin et al (1999)

Enhanced
Inhibited
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cAMP-independent protein kinase activity in human lymphocytes is
sharply reduced by a 450 MHz field (10 W/m?, amplitude modulated at
16-Hz) 15 to 30 min after exposure, but is at control levels thereafter
despite continuing exposure (Adey and Shepaard, 1987).
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Electromagnetic Fields

Biological Interactions and Mechanisms

EMFs accelerate
electron transfer rate.

Martin Blank (1933-)
Columbia University

American Chemical
Society, Washington, DC
1995




DNA transcription

HL60

Breast Cells

Enzyme Reaction

Na,K-ATPase

Goodman et al. (1994)

Cytochrome Oxidase

Chemical Reaction

Lin et al. (1998)

Blank & Soo (1996)

Blank & Soo (1998)

Disease Related

Block inhibition of
carcinoma cells by
melatonin

Epidemiological study

Liburdy (2003)

Ahlbom et al. (2000)




Energy Density (J/m3)

8 mG (0.8uT) | B2/2u=2.6 x 10-7

0.5 mV/m ¢ E2/2=9.0x 10-3

Thermal + 5.5 °C ATcp = 2.3 x 10*7

97DF

il N 40" 20 min at 8 mG
: Bl 60 Hz Sine Wave, 25 °C

Heat Shock 87-A-D
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Magnetic Stimuli
A. Kobayashi and J. L. Kirschvink

“Magnetoreception and Electromagnetic Field Effects: Sensory
Perception of the Geomagnetic Field in Animals and Humans”

In: “Electromagnetic Fields: Biological Interactions and Mechanisms”
Martin Blank ed. pp367-394, American Chemical Society (1995) Tt
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4000 miles
—_—

40 miles

H. Friedman,
Robert O. Becker
and C. H.

Bachman

/ 75 A;—kl— ______ i —__I—__d____[_l;_-b_—:- “Geomagnetic
Fig. 7. chumann signal and an alpha brainv
2\ 1974a ELF and VLF signal properties: physical cha para}r:l.eters and
) Persinger MA (ed) ELF and VLF electromagnetic fit psyc . atric
af Press, New York, with permission. hospital
) p

admissions”
0 o B

Nature 200,
626-628 (1963)

~N

H. Friedman,
\ Robert O. Becker
and C. H.

Bachman

- “Psychiatric ward
behaviour and
geophysical
parameters”
Nature 205
0] 10 20 30 40 eookoen
Frequency (Hz) (1965)

> | | 1
~ - £

James L. Oschman “Energy Medicine” p100, 185
228 Churchill Livingstone (2000)



The Emergence of Life
S. Weinberg “Life in the Universe” Scientific American Special Issue 1994

Self-organized criticality?
2) Magnetic field reversals

Meteorite

http://gigazine.net/index.php?/
news/comments/20080724 major_impact_craters/ R. Becker “Cross Currents” p1 81. 1990
- H
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Figure 29. Geomagnetic polarity sequence for the last 2.5 m.y. and the fossil record of eight species
of Radiolaria that became extinct during that period. From Hays (1971) with permission.




Epidemiological Studies

Electrical wiring configurations
and childhood cancer

American Journal of Epidemiology
109, 273-284 (1979)

City Author Year
Denver Wertheimer 1979
Denver Savitz 1988

Los Angeles London 1991
Sweden Feychting 1993
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2) EERAKICKLHEEFE
Pavlovian conditioning
Associative memory formation

Acute response  Chronic response
with nongenomic with genomic action
action

sec Mmin hour year

urves, et al

. Na'e  Glutamate

.,.. o/

Ilvan Pavlov
1849 - 1936

Reconstitution of
membrane depends
on temporal relation

of the stimuli, but
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Receptor G protein

Protein
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enhanced
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4) RERHIZEDEXTADARE

MW 0 -
M | 1
(c) Power Line 10

Frequency

— | sopuv 1000
SETTTTTTTTTRIITIITIT 1 sec
Light flashing Time 106
INERIER F MNEMEATR] B5RHE1996
107 —
108

SBRE (TAb A Mobile Phone 800 MHz ~1.8 GHz 10°

IiCh \ .

INEATFHZE [NEBERE with 2 Hz and ~ 8 Hz
BEHE Microwave Oven 2.45 GHz 1010 _

1011 -

Frequency (Hz)

1 MHz

10 MHz

100 MHz

1 GHz

10 GHz

100 GHz



Kindling Phenomenon
as Learning of malfunctioned state

e To induce kindling, a stimulating electrode is
implanted in the animal brain. At the beginning,
no clear effect appears. As this weak stimulation
is repeated once a day for several weeks, it begins
to produce seizures. This phenomenon is almost
permanent even after an interval of a year.

Onset of human’s seizures
From Neuroscience 3rd
edition, D. Purves et al. (2004)
Sinauer Associates, Inc. p.601,
668




Percentage of 16 patients with positive

reaction to different EMF frequencies

60
50
40
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207
107
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William J. Rea: J. Bioelectricity 10, 241-256 (1991)




Percentage of 18 patients with positive

reaction to different sound frequencies
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The emergence of disorder as an endo-exo transition

Brain

Stimuli

ACTH
=l B B B K
RILEY

Body
S. Levine “Stress and Behavior”
Sci. Am. 26-31, 1971

Y Anterior
i pituitary

Murase (2008)

Cushing’s syndrome
Excessive secretion from

Brain centers

L iR the adrenal cortex
%yl;%ﬂ;'amus Dulling of the sense
& flimAt

ErAOLFIL o

= \_~

Enhanced sensing of signals

BiEL

=0
CH,
HO <-OH

Poorly functioning of the
adrenal cortex
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g R. McCraty The energetic heart: bioelectromagnetic communication
within and between people. In: Bioelectromagnetic Medicine
Edited by Paul J. Rosch and Marko S. Markov (2004) 541-562.

A Boy and His Dog
(Heart Rhythms)
240-
220 .
200
§ 180

Mabel £ 1607

(The Dog) & 140 l WL
= i il i
$ 120 T A,
T 100- ‘
80
Josh leaves room

60- Josh and Mabel in
7 separate rooms Josh enters room and loves Mabel Mabel wants him to stay
<+ > | —>

120
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%100
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© 80
]
2 | |
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constructive interference

Y20 VAV VAN

destructive interference

Figure 9: If two waves interfere, the phase relations will lead in general to zones
where they amplify mutually (“constructive interference™) or alternate (“destructive
interference”). For coherent fields, these processes provide a basis of regulation and
communication.

Fritz-Albert Popp Biophyotonics Integrative
Biophysics p.398 Kluwer (2003)

R. McCraty The energetic heart:
bioelectromagnetic communication within
and between people. In: Bioelectromagnetic
Medicine Edited by Paul J. Rosch and
Marko S. Markov (2004) 541-562.
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INTERMEDIATE FILAMENTS
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Harold Saxton
Burr

Blueprint for
Immortality
The Electric
Patterns of Life

CW Daniel, ,
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Microwaves from GSM mobile phones affect 53BP1 and y-H2AX foci
in human lymphocytes from hypersensitive and healthy persons

Eva Markova, Lena Hillert, Lars Malmgren, Bertil R. R. Persson, and Igor Y. Belyaev
doi:10.1289/ehp.7561 (available at http://dx.doi.org/)

Conclusions

Non-thermal microwaves from GSM mobile phones at lower levels than the ICNIRP
safety standards affect 53BP1 and y-H2AX foci and chromatin conformation in
human lymphocytes. These effects suggest induction of stress response and/or DNA

damage. For the first time, we report that mobile phone MWs affect 53BP1 and y-
H2AX foci dependent on carrier frequency. We also show that heat shock induces
similar responses. The same responses were observed in lymphocytes from healthy
subjects and from subjects reporting hypersensitivity to electromagnetic fields.
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Mobile-phone radiation damages lab DNA

http:/ /www.nature.com/news /2004 /041220/full/041220-6.html

Risk Evaluation of Potential Environmental Hazards
From Low Frequency Electromagnetic Field
Exposure Using Sensitive in vitro Methods

A project founded by the European Union
1 February 2000 - 31 May 2004
Prof. Dr. Franz Adlkofer




Epidemiology 15(6):653-659, November 2004.
Lonn, Stefan *; Ahlbom, Anders *; Hall, Per +; Feychting, Maria *

Mobile Phone Use and the Risk of Acoustic Neuroma

Methods: In this population-based case-control study we identified all cases age
20 to 69 years diagnosed with acoustic neuroma during 1999 to 2002 in certain
parts of Sweden. Controls were randomly selected from the study base, stratified
on age, sex, and residential area. Detailed information about mobile phone use
and other environmental exposures was collected from 148 (93%) cases and 604
(72%) controls.

Conclusions: Our findings do not indicate an increased risk of acoustic neuroma
related to short-term mobile phone use after a short latency period. However,
our data suggest an increased risk of acoustic neuroma associated with
mobile phone use of at least 10 years' duration.
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Spectrums for earth’s natural and artificial electromagnetic fields
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