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From
Rhythms: basic properties of life
To
Rhythms -- chronomes, I.e., broader
time structures anchored in
genomes communicating with
chronomes around the biosphere --
are life



Life’'s temporal structures consist of
chaotic changes and rhythms
undergoing trends for a sufficient
duration to possibly

1. reproduce,
2. evolve and
3. contribute to
an accumulating body of
information, the noosphere.



The subtraction and addition
approach, carried out both by
humans (removing a gland and
replacing its hormone) or by their
cosmos (removing or damping
vs. amplifying a spectral
component) reveals life’s
communications, without and far
beyond telephones.




Life, at all levels -- bacterium, single cell,
organism, population or ecosystem --
Involves
* photic, somewnhat regularly periodic, and
* nonphotic, irregular, aeolian (quasi-
periodic) cycles, the still-predictable
element of broader time structures --
chronomes -- also consisting of chaos and
trends.



Red aurora of the great magnetic storm, 31 March - 1 April 2001, in Apatity,
Russia (courtesy of Sergey Chernouss and Natalia Belisheva).



WHAT 18 LIFES WHAT IS LIFE ?
The Physical
Bl it R Aspect of the
Living Cell
by
Erwin
Schrodinger

1946



Last headings from Schrodinger “What is life?”, p. 83-86

67. The motion of a clock
68. Clockwork after all statistical
09. Nernst's Theorem

When does a physical system -- any kind of association of
atoms -- display “dynamical law” (in Planck’s meaning) or
“‘clock-work features™? ...

70. The pendulum clock is virtually at zero
temperature
71. The relation between clockwork and organism

“Statistico-determinism” underlies free will.



ARBEITSKREIS: MEDIZIN
von Assistent Dr. F. Halberg, Innsbruck
Sonderabdruck aus dem: “Jahrbuch der
Internationalen Hochschulwochen des
Oesterreichischen College

1946"

Sonderabdruck aus dem : wJahrbuch der Internationalen Hochschulwochen
: des Oesterreichischen College 1946*

Arbeitskreis: Medizin
VON ASSISTENT DR. F. HALBERG, INNSBRUCK



Franz Halberg: Jahrbuch der Internationalen
Hochschulwochen des Osterreichischen College 1946, p.
330:

The elements of a body’s motion are not
the movements of its material points, but
the simply periodic waves of matter in the
overall configuration space.

(“Die Elemente der Bewegung eines Korpers sind danach nicht die
Bewegungen seiner materiellen Punkte, sondern die einfach
periodischen Materiewellen im ganzen Konfigurationsraum®).




MYRIADENNIANS IN THE DIVERSITY OF GENERA*
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million-year cycle among myriadennians in the diversity of oceanic genera. 111 International

A spectrum
covering 18 orders
of magnitude in the
frequency domain;
e.g., myriadennian

periods In the
extinction of genera



... fo aim at a unified,
transdisciplinary
science, with special
methods.



TRANSDISCIPLINARILY APPLICABLE METHODS ILLUSTRATED FOR WOLF’S RELATIVE
SUNSPOT NUMBERS (IA-D), TERRESTRIAL TELESCOPE-ASSESSED SOLAR MAGNETISM
(IIA C) AND SOLAR WIND SPEED (llIA-C)
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TIME COURSE IN ABOUT 4 DECADES OF
FREQUENCY STRUCTURE OF SOLAR WIND SPEED (SWNS),
GEOMAGNETIC ANTIPODAL DISTURBANCE INDEX (aa)
AND THE HUMAN ESTIMATION OF 1 MINUTE (1-MTE)
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TIME COURSE IN ABOUT 4 DECADES OF
1-YEAR SYNCHRONIZED COMPONENT IN DIASTOLIC
AND MOSTLY IN SYSTOLIC BLOOD PRESSURE (DBP, SBP)
BUT EARLY LOSS OF THIS COMPONENT IN HEART
RATE (HR); TRANSYEARS ALSO PRESENT OFF AND ON*
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Period (years)

TIME COURSE IN ABOUT 4 DECADES
OF FREQUENCY STRUCTURE
OF VIGOR (V), MOOD (M) AND ORAL TEMPERATURE (T)

B, E{‘f el

fki L I B B G T | ﬂl M‘l — - 'I T T
1980 1985 1990 1995 2000
1967 Time (calendar years) 2007




TIME-VARYING SYSTOLIC BLOOD PRESSURE REVEALS

SOLAR ~ 1.84-, ~ 1.03- AND ~0.40-YEAR COMPONENTS &

IN THE EVENING, A MAJOR TELLURIC HALF-YEAR( })*
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WE ARE THERE*AND HERE AND

Solar Wind
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mprise age and other trends, including adaptive integrative and cultura
evolution toward a chrononoosphere topics of chronobiology broadly




THE NORMAL RANGE (left)

To paraphrase R.L. Stevenson: The world was made before homeostasis
and according to slightly different time structures.t

Time (Day, Year, Decade, Other) >
Scope:  Curtain of ignorance over A beginning Generally applicable
variability in health, risk elevation resolvable time structures
and pre-disease * The “Master Switch” ** Several switches, including

helio-geomagnetics

1 Inferential statistical methods map chronomes as molecular biology maps genomes; biologic chronomes await resolution
of their interactions in us and around us, e.g., with magnetic storms in the interplanetary magnetic field (IMF). cC11/88

HAS MORE THAN CLOCKS (middle): IT CONTAINS
CHAOS, TRENDS AND A SPECTRUM OF CYCLES (right)




PHYSICAL ENVIROMENTAL AND PHYSIOLOGIC VARIABLES COMPARED TO
INDICATE THE NECESSITY OF TIME-MICROSCOPIC ANALYSES
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WN — Wolf relative sunspot numbers, when provided with a negative sign for each odd-numbered solar cycle, vield HALE
numbers. SWS = solar wind speed (km/sec). SBP and DBP =Systolic and Diastolic Blood Pressure (mm Hg), HR = Heart Rate

(beats/min). Physical data from www.ngdc.noaa.gov. (WN) and omniweb.gsfe.nasa.gov/html/iow _data (SWS);

physiologic

self-measurements for 39.32 y (HR) or 39.19 vy (BP) by RBS, a man 20.5 vears old at start of records (5 — 7 daily, N = 11052).
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SYSTOLIC (S), DIASTOLIC (D) BLOOD PRESSURE (BP)
AND HALE VALUES (HV) DURING 38 YEARS (y)*

300 =

Hale values
200 -

100 -

o
1
——

-100 - ll‘

Deviations from mean
normalized by standard deviation (%)

-200 - ~

-300 -

1970 1975 1980 1985 1990 1995 2000 2005
Time (calendar years

* Blood pressures collected by RBS, a MESOR-normotensive man, 20.5-y old at
the start of ongoing record of ~5 daily self-measurements; environmental data
obtained online from www.ngdc.noaa.gov; curves are sum of 4 cosine
components with periods: for HV of 21.6, 13.5, 5.71 and 0.989 y, for SBP of
21.5, 11.2, 6.64 and 1.002 y, for DBP of 20.3, 10.7, 6,57 and 1.008 y. Hale values
are Wolf numbers with negative sign for each odd-numbered circadecadal
Schwabe cycle.



Abstract scheme of congruence as a first step toward the test of equality
of two or more periods, <, or phases, ¢

| ® {

Environmental (reference) component: point and ordering Cl (95% confidence
interval) {(middle and length of horizontal lines, respectively) estimate of t or ¢,

the latter at the average congruent ©

L |
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Period (or phase)

Wobbly nature of some natural physical environmental and biological components qualify the assumptions underlying the inferential
statistical approach, according to Marquardt (J SIAM 1963; 11: 431-441; cf. Halberg F. Acta med rom 1980; 18: 399-440). Only the
congruence of anticipated components can be meaningfully assessed to approximate the test of Hy: 7, {e.g., environmental ) = 1,
{e.g., biological T) [= ... = 7, (e.g., sociological T)] , orthe test of Hy: ¢, = ¢, [=... = §,].

* | : distance between non-overiapping Cls of 15 or ¢s; |1 and 12: distances between point estimates of T or ¢ and end of its Cl proximal
to another Cl of T or ¢ being considered.




TRANSDISCIPLINARY MAPPING: ENVIRONMENTAL
RECIPROCALS TO PHYSIOLOGICAL CYCLES; SOLAR
SIGNATURES IN THE HUMAN CIRCULATION®

Frequency (cycles per 40 y, log scale)
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Transdisciplinary Mapping

of about 21-year Spectral Components

T

Natality - USA

Weight at birth - Both genders (Denmark)

Weight at birth - Girls (Minnesota)

Weight at birth - Boys (Minnesota) |

Length at birth - Both genders (Denmark) |

Length at birth - Girls (Moscow) | |

Length at birth - Boys (Moscow) | | |

Head circumference at birth - Girls (Moscow) | |

Head circumference at birth - Boys (Moscow) | | |

R&D Funding —

Bachelor's degrees

Motivation (religious)

Homicides - USA | I

Index of Wars - International
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Nonlinear Period Estimate ( ) and 95% Confidence Interval (years)




MULTI- & PARA-ANNUAL CONGRUENCE
GAUGED BY OVERLAPPING OR OVERLYING

CIs" OF PERIOD, 1, IN SPECTRA OF SOLAR WIND SPEED
(SWS), SYSTOLIC BLOOD PRESSURE (SBP) MESOR (M)

AND CIRCADIAN DOUBLE AMPLITUDE (2A)*
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DECADAL, MULTI- & PARA-ANNUAL CONGRUENCE OR SIMILARITY
GAUGED BY OVERLAPPING OR OVERLYING VS CONTIGUOUS CIs'" OF PERIOD, 1,
IN SPECTRA OF SOLAR WIND SPEED (SWS)

AND DIASTOLIC BLOOD PRESSURE (DBP) MESOR (M) *

Period (years)
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* SWS: daily data from ftp:/nssdeftp.gsfe.nasa.gov/spacecraft_data/omni, N=5272. BP data: daily averages from Dec 1989 to Jul 2006
monitored ~ every 30 min (with gaps) by FH, a man of 70 y at start of records. N = 2447,

** Horizontal lines indicate ordering significance at the 0.001 and 0.05 levels only as a first approximation; until more robust methods
become available, that are not dependent upon the assumptions of independence, normality and homogeneity of variance, a
transdisciplinary congruence of periods and a “remove — replace™ approach remain the criteria of importance. Congruence between
components with amplitudes differing from zero with an ordering P betweein 0.001 and 0.05 are questionable.

¥ C1 = 95% confidence interval of T (of each component fitted separately).




Systematic blood pressure,
heart rate, other psycho-
physiological and archival
monitorings serve health care
and track solar variability
(space weather).



Visible environmental photic cycles (the
day & year) coexist and intermodulate
with wobbly non-photic cycles, with
periods, T, ranging from about (~) 2 or 4
weeks, the ~5-month t of solar flares, the
~6-month t of geomagnetic activity and ts

shorter or longer than a year, not to
mention ts ranging from decades to

millions of years.



Nonphotics are related, among others, to
corpuscular radiation, magnetism broadly,
gravitation and volcanism; they are coded

in genes of populations expressed
differently as a function of age in
individuals and interact, compete and may
be traced by phylogeny and ontogeny.



LARGER ABOUT-WEEKLY THAN ABOUT-DAILY CYCLE
in ELECTRICAL POTENTIAL of a UNICELLULAR ALGA

ACETABULARIA ACETABULUM EVOLVED 500 MILLION YEARS AGO *
DETRENDED DATA and FITTED MODEL
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* Nonlinear spectral analysis on signal -averaged data from 20 single cells, released (zero time) into continuous light (LL), after

prior standardization in light and darkness alter  nating at12 -hour interval,f 12:12) for up to one week. Total number of
observations: 38,578; experimental span: 376 days. Note a more prominent amplitude (A) omponent with a period near a

week, than the As of the about daily and about half -weekly components (all fr g). The circaseptan A is eqated to 100 and
the other As are expressed as percentage of the circaseptan. M etaanalyzed datav.,of Ry Sigri er, Dr. Liibbo von Lindern and

thelate Dr. Hans -Georg Schweiger.
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Phylogenetic and human ontogenetic tree of life, based on amplitude ratios of biological
near-matches of non-photic (NP) and photic (P) environmental cycles

Ontogeny of human circulation human
CS/CD >>1 << >1
TYZY >>1 << >1
NEWBORN ADULT ELDERLY
BACTERIA PIG First 3 wks CS/CD >1
RAT First 3 wks CS/CD >1
Cyanobacteria <1 CRAYFISH |  First 6 mos CS/CD >1
CS/CD £ coti <1
Staphylococci <1
/Y Air bacteria ~1
ARCHAEA?
Legend:

CD: circadian (about 24 hours)
CM: chloroplast migration
CS: circaseptan (about 7 days)

EA: electrical activity
LD: 12 h light alternating with 12 h darkness

LL: continuous darkness

OE: oxygen evolution UNIVERSAL
TY: transannual (about 1.3 year) ANCESTOR

Y: annual (about 1 year)

EUKARYOTIC UNICELL
OE | CS/CDinLL >1| TY/Y in LD>1
EA CS/CD in LL >1
CM | CS5/CDinLL >1

*Direction of lines based on analysis of 165 rRNA and rooted with paralogous protein sequences after Dr. Bharat Patel,
http: / /trishul.sci.gu.edu.au/~bharat/courses/ss13bmm/archaea.html.




Changing Relative
Prominence* of
some Components
in a Partial Spectral
Element of the
Postnatal Human
Diastolic Blood
Pressure
Chronome**
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*in a healthy boy, born 19.10.1992, whose blood pressure was measured at mostly 30-minute intervals
from 20.10 for the ensuing 40 days, and analyzed as a moving spectrum in separate weekly intervals,
displaced in 12-hour increments through the data set. An initially greater prominence of infradians (see
~ 1 week c, left), shown by height and color, corresponding to a larger amplitude, contrasts with the
prominence of circadians and circasemidians in later weeks of life, while any ultradians with still higher
frequencies and any trends and chaos, two other chronome elements, are here unassessed.
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Maps of spectral mechanisms serve to
optimize individuals’ and populations’
performance and health maintenance.
A remove-and-replace approach (of the
testes and the adrenals) led to
endocrinology and to chronobiology.
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PERIOD, AMPLITUDE AND STANDARD DEVIATION
ESTIMATES IN VARIOUS SPECTRAL REGIONS OF HUMAN
17-KETOSTEROID EXCRETION*

Circadian o:umlo from

amall sample sarves

an nhmgo standard
of amplitude

Y Nwas

(Rame 150 a8 /0N Grosd e sslmetes)

* From least-aquares spectra on mostly dally data over >15 calendar years, In 4 separate
data sections, except for the circadian and circadeconnian components,
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Mechanisms of intraorganismic

time structures:

chronomes*
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in Different Tissues of Mice
after 3 Days in Continuous

Summary of 24-hour cosine fits

Clock Gene

Acrophase Chart
of Several Clock Genes

Darkness (DD)

Sequence of events of different clock genes: Liver

Dark span in prior LD12:12
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"SECULARITY" resolved by chronomics” into a transdisciplinary
system of reciprocal cycles and trends revealing the dynamics of
growth and its modulation by SPACE WEATHER

Cosmos with its multiverses ]

galaxy =  sun = solarwind = IMF** = atmosphere = earth
COSIMIC 19y8 Vil remtens L § pressyne K., an,
heficsesmaoiogy proton densty Rmgaaue Dst A
‘ tetrpretay oz T
Light (photics) | | Magnetics and other unseens (nonphotics)
: :
i Climate: weather "Weather"in |——
Past on earth space Phylogenetic &
l - — - ontogenetic
BIG BANG(S) || Crops - economics - politics - sociology - rhythms'
of multiverse(s) and . i bk mem
5o | inqivicual and population healtht™ || Céeings
Evolution 3 tree of life’)
of Ight-relstad miythms ].\ as another basis
: for evolution and
Amatamating prosc Comee: etics
and non-phatic coding n M cell
genetics division
T e Q Heart & circulaion |—
NOOSPHERE - Cocumeniad 1o be mvoived by enseen cycic magretsm?

+
Transdisciplinary system of specira with resonant cycles in the anthropomaltncally positive ("good™:
resistance to microbial and human demagogical infectious agents; creativity, productivity, religious ‘
motivation), with cycles that are indispensable for the study of mechanisms and for designing
countermeasures to the anthropemetrically negative "bad™ (epidemics, e.g., chelera, bird flu, wars, crime)l
4

ﬁndwlduals’. populations’ and the environment's harmonically and subharmonically resonant cycles of |
simitar length (separable from trends with growth, development, aging, risk elevation and actual disease) |
are, among others, carved into bone, into humans' physical (and moral) height (stature) |

*CHONCMICS COMPManang Qencimics resches cycies, Fends and chaos o rues {nomes) of ime (chronos| stuclures, |2, chronomes
"nierplanetary magnetc Sald  **Rounded box refers 10 recanty docummentied non-phobc eliects of mageeic sionrs in sddiion W el
on pahoiogy. 16 cardac antythme (CAY, myocadal infarctions (M) and suddon cardac deah (ECD) « 'Somodcne &
Pharmacoframpy 2004 52 |Suppl 1) S1.511. %) Appled Somedcne 2006 4 134 and 7388




SOLAR AMPLIFICATION OF "WEEK™
IN HUMAN HEART RATE?

2
P < 0.001
Equal A
5 1 i e q _—‘L
2 Mean and
g 95% CI
<
o
o g
1/2
113 7 T
| |
Heliophysical
Circaseptan**
Detected?: ~ Yes No
(N of Weeks) (50) (17)

* Circaseptan/circadian amplitude (A) ratio of heart rate (HR) self-measured daily
sparsely around the clock by a clinically healthy man (RBS).

== Gauged by rate of change in sunspot area analyzed by Walsh spectra
(Vernova et al, 1983). ccC 34




ABSENCE OF SOLAR CIRCASEPTAN* ASSOCIATED WITH DECREASE IN
CIRCASEPTAN-TO-CIRCADIAN (CSD) AMPLITUDE (A) RATIO OF HUMAN HEART RATE (HR)

Solar Circaseptan:
Absent

Present

(X) (1)

N

X

X

D —

Subject ID
(Gender, Age)

RS
(M, 28y)

HL
(M, 59y)

EK
(F, 43y)

EH
(M, 48y)

MH
(F, 81y)

Mean = SE

I ! | |

0 25 50 75
Average CSD HR-A Ratio (%)

* Gauged by absence of 6-8 day peak in Walsh spectrum of rate of change in sunspot area as reported by Vernova et al (1983).

100
L Equal As

50
Change in CSD

T
-25 0

CSD in Presence
of Solar Circaseptan

CC 594

HR-A Ratio (%)
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Addition of magnetic activity by

magnetic storm
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MA (24h A) (N/1000 nuclei)
NN

[

o

e ?

i ‘\\\:Si dh intervals
X
X

Decreased Circadian Amplitude

of Corneal Mitotic Activity (MA) of Rats
during a Magnetic Storm”

90% Prediction Limits (PL)
during magnetic quiet based
on 7 separate 24h surveys,
each at 6 consecutive

Overlapping

results &

24 -hour survey done
“ during magnetic storm®

Circadian Amplitude (24h &) of MA

* Geomagnetic adivity gauged by aa (134.3 nT; S0%PL: 0-51) and Kp (6.075; S0%PL: 0-4.7).




MELATONIN DYNAMICS IN RATS’
HYPOTHALAMUS (HT, middle) AND PINEAL (PIN, below)
DURING MAGNETIC STORM (ST) AND QUIET (Q)

Days in April
2004 | 4 5 7 1 8 19 10 111 112 113 | 14 | 15
0 " ' &
B 40 { vt #W*M
[ [ | [ |
-80 S,’
120 ST Q
I 1 3'4'5 ' 67 I E—
Time (days of main study)
16 22
I x
= | Y
8 - i | @- 1
0 14 |
1200 | 22 i
z |, plull, St
Q500 — =1 18+ i
0 14 i
ST Q ST Q ST Q
MESOR (M) Amplitude (A) Acrophase (¢)

ST = 2 days of the second part of a moderate double magnetic storm, Q = 2 days
of magnetic quiet, gauged by the geomagnetic equatorial disturbance index Dst in
nT (plotted, top) of -115 and -80 and Kp (a planetary magnetic disturbance index of
slightly above 6 in arbitrary units in each storm (Kp not shown).
* HALO = hours after light on. Vertical lines straddling bars are 95% confidence
intervals. P < 0.05 in each comparison, except for ¢ in hypothalamus.




LATVIA

CZECH REP.
T, ¢Ys,Y

&

LITHUANIA
Y, cY>

GEORGIA

/ Y

\HUNGARY
cYs

Austria
cYPR

N

5
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Geographic and time-varying differences
in the spectrum of sudden cardiac death*

TOKYO
TY, cYr

1

HONG KONG
Y

MINNESOTA
T, cY,

by

T soutH

CAROLINA
Y

ARKANSAS
TY

CZECH REPUBLIC c¢,:

NOT DETECTED

DETECTED

1994 95 96 97 98

T

99 2000 Of 02

03

*T: transyear; Y. calendar year;
c'l, : cis-half-year.

Note differences within USA & vs.
Europe, Middle East (Georgia)
and Asia (Hong Kong).
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Integrated REG Entropy Change,

Deviation z Score

TOTAL VIOLENCE, All Regions
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go -
o} O =] ugmen
_ZT/I/I‘/// §| IC L | L 1 L |
0 4 8 12 16 20 24

Earth / ACE Satellite Presence (composite measure) in IMF+ Sectors
During 27-Day Pre-Event Solar Rotation, N = 48, r = 0.648. p < 0.00001

Data analyzed by Hans W. Wendt




Violence Iraq, Israel / Palestine

REG Entropy Change ...

) L) I L] ' L) l 1 l
| o el O
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4 8 12 16 20 24

Earth / ACE Satellite in IMF+ Sectors ... N =18, r=0.739

Data analyzed by Hans W. Wendt




REG Entropy Change ...

N

o

|
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Violence Other Mideast: Africa, Asia

T ;
O !
O O f,__/_,_,:: —
B O |
) _B8-2979
— o //// O -
l/ | | 1 1 1
4 8 12 16 20 24
Earth / ACE Satellite in IMF+ Sectors ... N=15, r=0.639

Data analyzed by Hans W. Wendt




REG Entropy Change ...

Violence Europe, Americas
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Earth / ACE Satellite in IMF+ Sectors ... N=15, r=0.636

Data analyzed by Hans W. Wendt




Incidence (N/montt

Violence and/or Terrorism
[51 events from Princeton database “Noosphere”]
3 ol
2 o
" §

Jan-98 Jan-99 Jan-00 Jan-01

Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08

Time (calendar date)




0.35 T

«— 6By, P=.004)
0.30 * - P=0.098
oy ' :' (analysis of last 6 years)
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) l |
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Incidence (N/day

MIPT Terrorism Knowledge Base
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Amplitude (N/day
o
o

MIPT Terrorism Knowledge Base

is: Period (y) [95%CI] Amplitude [95%Cl]

<25  Nonlinear analys
] i . (N/day)
! 26.65 L 0.27
. [23.47, 29.82] 1[0.18, 0.36]
. E 1.34 i 0.09
9.5y [ 1.32, 1.37] 1[0.00, 0.17]
2 85y | |
] l 54— 1.0 year 0.5 year —n:
l 1.33y | !
— l, i
0.0 0.5 1.0 1.5 2.0 2.5

Frequency (cycles per year)

3.0




Amplitude (N/day)

0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01
0.00

<«——Trend

1.3 Year
(P<0.001)

Suicides in Minnesota
Referred to Calendar Date of Death (1968 - 2002)

1.07 Year
(P=0.006)

v

1.0 Year
(P=0.007 )

e

0.5 Year
(P<0.001)

35

70

Frequency (cycles in 35 years)
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Suicides (N/100,000 Births)

Suicides in England and Wales
Referred to Calendar Month of Birth

~0.42y

/

N o ———————— —————— e ] T EO 40 OO ES7 e e e <

T T T T

20 30 40 50

Frequency (cycles per 12 years)
* Validated nonlinearly: Period = 0.727y (95% confidence limits: 0.703, 0.751y). Data from (1).
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SCD (N/day)
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Sudden Cardiac Deaths (Minnesota, 1999 - 2003)

Monthly averages
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Incidence Pattern of Sudden Cardiac Deaths (Minnesota: 1999-2003)

0.05 ; ;
1.39y  (P=0.014) | | 0.42y
[1.17,1.61] | | calendar year (NS) |(P=0.009) |

D half year (NS>
0.04 - | |
) | |
3 | |
Z 0.03 - i i
© ! |
© i |
=) | |

h— : | »
3_ 0.02 - i i
£ | |
< | '
0.01 -
NS: Not statistically significant i i
(P>0.05) ! !
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Amplitude (N/day, normalized)
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Least Squares Spectrum of SCD in Tokyo
(1998-2005, ICD10 146.1, pooled men and women)

0.42y [95% CI: 0.41, 0.43]
1.39y [95% CI: 1.25, 1.53]
P<0.05 o~ P<005
/ Half-year
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Life can be viewed as a set of
superficially transient
self-sustaining organized
structures in time, communicating
with their very broad cosmos.



Rational countermeasures to
sudden cardiac death, suicide and
terror, 1.e., for preventing society’s

lls, are the promise of looking at
life as time structures.



The now-possible detection of
variability disorders for the
prevention of severe diseases
such as strokes were within the

scope of last Tuesday’s lecture by
Prof. Kuniaki Otsuka.



Excessive Blood Pressure Vanability
Increases Cardiovascular Morbidity

e eo®

CHAT? No Yes
PP>60mmHg? No Mo
Morbidity (%) 5.3 26.3

CHAT: Cecadian Hyper-Ampitude-Tension
PP: Pulse Presaumre (= Systolic — Diastolic Pressumre)
Resulfs from 6-year prospective sy of 297 patients.

Ho Yes
Yes Yes
354 100




Preventive and curative health care can yield the dividend of biomedical monitoring of space weather
by time-structural analyses of ambulatory blood pressure and heart rate series'

Scrutiny of Space
Weather Effects

Preventive Self-Help-Based Health Care

ABPM
Wearer

Manual or
preferably

— =

=

\_//

(Institutional)

Personal

Data
Base

A4

Secure

Analysis
Data Base

Physiclogical
Saociological
Data Base

Ecological

Data
Base

=Y

v

Website

)

automatic
ambulatory
monitoring device

(1) by aligning lengitudinal and linked cross-sectional biomedical with {(whenever possible also local and global) physical environmental
monitoring for transdisciplinary science -- while safeguarding anenymity, privacy and security with lifelong follow-up. Vision of Larry A.
Beaty (nman. sphygmochron.org) of the Phoenix Project (nman. phoenix.te-ieee.orgf).» (2) If abnormal, participants are advised to allow
data and analyses transfer to care providers for surveillance, diagnosis, optimization of treatment, if and as need be, and for ascertaining

continued efficacy.

Y

Home
computing

Ever-improved

Repository of
encrypted data

software for

analyses

&

device

A

Sphygmochron
(summary)?

Sequential
testing

/4

s

Qeee

A\ 4

i3

Research Data Base

Chronoblologlc
Researchers

—

Ever-evolving
diagnostic tests &
improved reference

standards

Medlcal Community

Care
providers

t

Modified from Figure 1 {Phoenix Architecture) in Adams C Privacy requirements for low-cost chronomedical systems. Int Conf on the Frontiers of Biomedical Science: Chronobiology, Chengdu,
China, September 24-26, 2006, p. 64-69.




Human Circadian System : Whole Body and Organs
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NEARTRANSYEARS AND A NEARCISYEAR
AROUND (1 -3) AND IN (4 - 9) ORGANISMS

I I
. Solar Wind Speed .. .. .. .| R S e - !
[ I
. Solar Wind Proton Density : _____________________________________ O :
I I
. Geomagnetic aa-index . .| SRR IVRRR 1
gnetic aa-index ... i O "
I I
. Staphylococci ... | — — 1
I I
. Air bacteria I 1
................................... i................-.......... ...O l
I I
Acetabularia ... | ISR B R oy ¥ T

I I
H Systolic Blood P 1
uman Systolic Bloo resslure _____________________________ —— |
I I
Human 17-KS excretion | Leeeeeemmeeeeenmmneeenns e I
I I
.. I I
Suicide ... NIRRT A — —_—— |
I I
| 1

1 1 1 I I | B
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CHRONOMICS: 21.0-YEAR-ACROPHASE (¢) CHART
in ANTHROPOMETRY, DEMOGRAPHY, SOCIOLOGY
and PHYSICS

ENVIRONMENT

o aa 1
o Kp 2
o WN 3
o -Dst 4
&= Hale's computed solar bipolarity cycle* 5
ANTHROPOMETRY
Body weight at birth
- * . Minnesota, USA 6
o Alma-Ata, Kazakhstan 7
- ® - Alma-Ata 8
- PS . Minnesota 9
. & « Alma-Ata 10
- . - Alma-Ata 11
- & - Denmark 12
Body length at birth
- - Alma-Ata 13
o Alma- 14
- S «Moscow 15
- . -« Alma-Ata 16
- L 2 - Alma- 17
- 'S «Moscow ... 18
=@ Denmark 19
Head circumference
- L « Moscow ... 20
(SR |/ [o X o0 ) A ——— 21
DEMOGRAPHY
. * = Birth rate, Minnesota 22
Death rate, Minnesota o 23
CRIMINALITY
. * « Homicide, USA 24
MOTIVATION
Religious activity, worldwide . « (Jehovah's Witnesses).......w.. 25
L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
-180 -120 -60 0 -300 -240 -180

¢ (360° =21.0 y; Reference 1 Jan 1890)

Open circles - cycles not statistically significant at the 5% level.
* Computed by changing the sign of WN at each WN minimum.




CHRONOMICS: 10.5-YEAR-ACROPHASE (¢) CHART

in ANTHROPOMETRY, DEMOGRAPHY, SOCIOLOGY
and PHYSICS

ENVIRONMENT

aa ., - 1
Kp - PS - 2
WN -—— 3
-Dst . 'S - 4
Hale's computed solar bipolarity cycle* ¢ 5
ANTHROPOMETRY

Body weight at birth
Minnesota, USA (i 6
Alma-Ata, Kazakhstan O 7
Alma-Ata o 8
Minnesota Y — 9
Alma-Ata o 10
¢ Alma-Ata 11
Denmark ¢ 12

Body length at birth
Alma-Ata <o 13
Alma-Ata o 14
Moscow o 15
Alma-Ata o 16
Alma-Ata O 17
Moscow Lo Srr— 18
Denmark - * - 19

Head circumference
Moscow o 20
Moscow ¢ 21

DEMOGRAPHY
- ® . Birth rate, Minnesota 22
Death rate, Minnesota ¢ 23
CRIMINALITY
Homicide, USA o 24
MOTIVATION
Religious activity, worldwide (Jehovah's Witnesses) & 25
L] L] L] L] L] L] L] L] L] L] L] L] 1
-360 -300 -240 -180 -120 -60 0

¢ (360° =10.5y; Reference 1 Jan 1890)

Open circles - cycles not statistically significant at the 5% level.
* Computed by changing the sign of WN at each WN minimum.
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There Is nothir

g over which a free man

ponders less tr

an death: his wisdom is,

o meditate not on death but on life

Spinoza, Ethics, P. IV, Prop. 67
(Cited by Schrodinger, “What is life?”, p. viii)

(Homo liber nulla de

re minus quam de morte cogitat;

et ejus sapientia non mortis sed vitae meditatio est)



DIVERSITY IN ‘@

VARIABILITY IN
SPACE: GENETICS

TIME: CHRONOBIOLOGY

MAPPING
GENOMICS CHRONOMICS ENVIRONMENT
(]
v
HOMEOSTASIS maps only outside
nommal range, only by  spotchec ks, thus S ok
only the abnormal, flying mostly  blind |V ‘
with respect to NORMALCY Functional genomics based on time structures
(chronomes) assesses the variability of everyday
T A= physiology and may allow molecular biology to focus
on the nomal as well as on the grossly abnommal
CHRONOMICS maps within
nomnal range, with  time series
yielding novel reference values,
opening eyes for estimating the
NORMAT,

The major merit of chronomics in its own right is the quantification of nommalcy and the detection of earliest risk elevation,
shadowing meritorious cumrent, only circadian approaches to jet lag, shift -work and even the addition by timed treatment of
years to a cancer patient's (partly high quality) life, achievements second only to prevention: PRE -habilitation rather than only
REhabilitation, the basis of a timely and timed treatment of risk elevation for health promotion

*An outcome of puzzles encou ntered in the 1950s (Halberg and Visscher 1950; more in Halberg F et al, J Circadian Rhythms,
http://www jcircadianrhythms.com/content/pdf/ 1740 -3391/1/2pdf)

**Based on usually time -, gender -, age -, geography -, ethnicity - and social class -unspecified norma 1 ranges that constitute the curtain of
ignorance drawn over everyday physiology by homeostatic baselines, lifted by imaging time structures of rhythms with frequencies covering
over 10 ordersof magnitude in and around us




Chronomics, the
study of time
structure



1. Differentiates MESOR-
hypertension from new vascular
variability disorders (VVD) or a
syndrome (VVS), features of
prehypertension, prediabetes
and a premetabolic syndrome -

a basis for an individual’s now-
feasible PREHABILITATION;



2. found intermodulations among
seen photic and nonphotic
components in and around us,
coexisting and competing and
even replacing each other as a
function of geographic location;



3. maps mechanisms, e.g., of
myocardial infarction, sudden
cardiac death, suicide, proselytism,
crime and terrorism, for any
congruence and for consequences of
subtraction and addition of
environmental “everyday” cycles and
of extremes -- magnetic storm vs.
magnetic quiet;




4. eventually to develop
countermeasures to
undesirable effects, for
prehabilitation, prevention of
societal disease, of
“infections of minds” (such
as crime and terrorism).



All on the basis of
chronomics:

a “microscopy’ and
“telescopy” in time
providing indispensable
control information.



REMOVE AND REPLACE APPROACH APPLIED TO TERRORISM
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MIPT (International)
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