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life science-bi~todynamics
Representing the ultimate lineof inquiry in the life sciences,
biotodynamics is that science con
cerned with observable facts of the
human condition.

While human behaviour has been
subjected to intensive scientific
study, the wider field bf the human
condition is still largely in the

hands of metabiologi~ts-novelists,
spiritual philosophers, and psychol
ogists.

The theory presented here may
seem irrelevant to such physiologi
cal questions as why we lift our
foot if we tread on a tack, but its
relevance becomes more and more
obvious as we move ihto the realm
of real-life conundrums, such as the
predominance of up gl:adients when
cycling, and why the grass is green
er on the other side of the fence.

The proverb alluded to is one of
thousands of a similar general
tenor. We feel instinctively that
there is some influence or power
over the human experience that is
universally binding and limiting.

The object of biotodynamics is to
determine the laws ioverning the
operation of this universal force,
and to use the laws in explaining
and predicting the course of events
during human life. IIn the long
term, we hope to examine all spirit-

ual theories, philosophies, and prov
.erbs in the light of our new knowl
edge. It should be possible, at last,
to judge them objectively and ac
cept only those found in accord with
the laws.

This is not the place to attempt
the formal proof of all the proposi
tions. We first simply state the
forms in which we currently apply
the qualitative laws and then
proceed to an account of an impor
tant quantitative investigation. It
is here that the success of the the
ory will be determined, but the
experiential work is held up by
genuine conceptual difficulties and,
in turn, the lack of accurate data r

hampers theoretical progress.
We regard ourselves as most for

tunate in coming across this very
unusual problem (calling only for
the ability to count) at an early

. stage of the work.
So far as we have progressed,

the laws of biotodynamics appear
necessary and sufficient to express
all the fundamental relationships.
The qualitative correctness of the
laws is guaranteed by the experien
tial work of the authorities
cited. Definitions are hardly ap
propriate, but it is necessary to
explain some of the terms used.

A "biotodynamic system" is sim-
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lames Thurber:
IIW hen you stop

sufterihg you'll know, ~
you're dead" ;;,

).

ply the subject of current interest"
be it a group of people, or an in
dividual, or a group of inanimate
objects or abstractions.

Such a system is said to be with
in an "adiabolic enclosure" in the
absence of any stimulus tending to
make the system influence the out
side worJd-a Maxwe1Jian microbe,
a personal demon, a creative leader, '
a spark of genius, or whatever
other name may be given to what
is really one phenomenon occurring
in diverse circumstances.

An individual may be viewed
either as a complete system in him
self "from the inside," having re
gard to his personal history, feel
ings, and conflicts, or, "from the
outside," as a member of a group,
considering only~ his-functions in

this relationship. ~

There neod be no conflict J.j~tweenthe two a\fproaches, but one\ must
avoid confdsion in the limiting case
of the group reduced to one person.
The "input" \~ to a system is taken
to include all the forms of expendi
ture upon it, i.e. money, manpower,
space, time, energy, and-- personal
effort. The effects whiCh it produces'
on the outside world are the "out
put" Q of the system.

First Law (Parkinson1)-(a) A
sntJiciently la1'ge biot'Odynamic sys
tem within an adiabolic enclosure
produces no effect on the outside
'World. The expenditure upon it of
a given amount of input results in
an equivalent change in the internal
tension V, independent of the actual
form of the input. The internal ten
sion V is a function of state.

It will be seen that a biotodyna
mic system differs from the an
alogous physical system in that its
components are more ready to exert
pressure upon each other than upon
the enclosing wall. However, pre
occupation with internal affairs is
not entirely unknown in the physical
world; for example, it is manifest
in the way in which real gases de
part from ideal behavior. (Note how
real life impinges even on physics
from time to time.)

To pursue the physical analogy:
It is commonplace that whereas the
behaviour of a large group of

),,

I
Damon Runyon:
UEverythlng in life

is six to I five against"

molecules is .accurately predictable
according to 'Newtonian mechanics,
a single moletule or subatomic par
ticle is not subject to these laws. Its
behaviour can be predicted only in
terms of probability. In the same
way, the behhiour of a very sma])
biotodynamic' system appears quite
different from that of a large sys
tem. We may~think of it as produc
ing effects upon the outside world
by a means analogous to the "tun-
neling" of elebtrons. '

Whatever tj1e mechanism, a,modi
fled' form of the flrst law is required
to encompasd sma]) systems: (b)

'The pj'obability that a biotodynamic
system (within an adiabolic en
closure) will 'produce an effect on
the outside 'World is an inverse func
tion of its size. We do not know the
form of this; function. Form a of
the law is a special case of b.

The content of this law is estab
lished by Parkinson1• The historical
reversal, by ,~hich this law was the
last to be discovered, is presumably
the chief reAson for the delayed
development of biotodynamic the
ory.

Second Law (Runyon2). Account
is now taken of the'natural cussed
ness of things in general. The func
tion C is de~ned as,

dq = ~ «T!cp)
then: The total cussedness of any

. cOlnplete syst~m can only increase
01' 1'emain corlstant. That is, dC/dt
':>0, where t is time.

The identit1'cation of natural cus
sedness with the function C is not
established with certainty. How
ever, C will be seen to have many of

\

the 'properties of cussedness, and no
real difficulty has arisen as a result
of this assumption.

Third Law (Thurber3) - The
cussedness of any completl! system
can only increase or remain con
stant. A maximum, therefore, con
stitutes a state of no further
change. The word "equilibrium"
would not be appropriate here be
cause of the implication of the
phrase "no further change" in a
biological setting.

Thurber saw this very clearly.
His words, which form a complete
statement of the third law, are,
"When you stop suffering you'll
know you're dead." In our termino-

"logy, dC/dt>O is to be equated with
life and all its vicissitudes, clearly
dC/dt=O (C=Cmax) corresponds to
death.

Our recognition of these identi
ties came as a revelation after a
long period of unproductive effort.
Suddenly, we had in our hands a
theory that appeared, in f01'm, to be
able to account for the rigour of
life, the arrow of time, and the in
evitability of death. The second law
had formerly 'seemed merely em
pirical, now its meaning was made
plain. The positiun of the cynic and
pessimistic philosophers was en
tirely justified.

So far, however, the qualitative
laws have proved disappointing in
formulating hypotheses for direct
experiential test. Their generality
and simplicity cal'l'Y the correspond
ing penalty of imprecision.

It is on the basis of the following
statement that we defer to Runyon
as the first to express clearly the
ideas of the second law:

"Everything in life is six to five
against."

He is even attempting to put a
quantitative form on the relation
ship. We may write

J:t.1
d InC = In 6/5,
t.,

an astonishingly bold prediction for
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the time at which it was made. That
it should have been overlooked need
occasion no surprise, since even
now the data are insufficient to per
mit a full, quantitative assessment
of its value, although the "bus
bunching problem" soon to be des
cribed shows that the ratio 6/5
cannot hold universally.

In general, we write the Runyon
factor, R = CoIC, > 1.

Casting the second law in this
form has thc remarkable result
that it demands thc quantization
of time-long suspected on thc
basis of experimcnts in physics,
but ncver before shown to be in
escapable.

The ratio of C at time to to C at
time tl is defined by a factor (a
constant according to Runyon) that
so far as we can tell is not a con
tinuous function of time. The factor
holds for any two specified instants
that we regard as separated by a
single time quantum.

Everyday experience confirms the
validity of the concept. When we
say that time drags, we are expres
sing our subjective response to a
stationary timc state; i.e. nothing
is happening to the system of in
terest. Thc arrival of a time quan
tum changes the time state, 01', in
other words, raises the time state
to a new level; something is hap

'pening to the system of interest,
and we are all agog.

The occurrence of omnibuses in
groups or bunches is a very well
known phenomenon; it is also an
example of the more general rule
that things (troubles, etc.) never

come singly. We commonly acc!pt
that the most frequent grouping is
three, and a few days' observation
will convince you that this is true
for buses also. It seemed possible
that this fact would lead to a solu
tion for R (the Runyon factor), and
that the solution might provide a
model for an approach to the general
case.

Consider a bns service running at
regular time intervals over a suf
ficiently long period of time (say II
time quanta) and thnt during this

'period there is a total of N buses.
Consider further the probability
that a bus will come along in any
randomly selected time state: com
mon sense and non biotic mathema
tics suggest a probability p=N IH,
but Runyon's uncommon sense gives'
p =N / H R instead.

Suppose we were to stand and
observe the whole sequence. We
might expect to see a 'total of Hp'
buses; but 'such a test would con
stitute another real-life event, to
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c. Northcote Pa~rkinson:,

USystems sufficiently
large produce nq effect"

,
which Runyon's factor is again ap
plicable, and the appar'ent number
of buses should instead'be written,
Nn = IIplR = NIRO. I

This seems to demand a diminu
tion in the number of buses return
ing to the depot, which would hardly
escape the notice of those respon
sible, and is at variance ,)vith the
conservation of mass. The difficulty
is rcsolved if we accept that extra
buses are formed which accompany
those originally sent out, and can
obviously only be distributed over
occupied time states (donservation
of reason) .. I '

This immediately makes clear the
inevitability of bunching.. The num
ber of excess buses formed is clearly
the number required to preserve the
illusion that the correct number of

, buses is passing. ;

Over a period of II qme quanta,
let the correct number of buses be

, 1£, and the number of ~xcess buses
be X. In the above general equation
we replace N by the term 1£ + X,
then,

N. = n = (n +X)/R',
X = n(R' - 1).

A brief digression is necessary
to discuss the nature of the excess
buses. These are presuinably high
energy, heavy particle~ (busons?)
of short mean life-so, short that
they do not affect the adcounting of
the Omnibus Company.)n attempt
ing to identify them on the road we
were at. a loss until '~e began to

wonder about the nu"!erous class
of buses that flit past, eIther totally
empty, or, apparently, with a capa
city load, and that neyer actually
stop to pick anyone up.

We propose simply; that these
"ghost" buses are identical with the
"excess" buses demande~ by theory.
Direct experiential test of the
theory should be possible by deter
mining whether the observed pro
portion of "ghost" buses is in
accord with that predicted.

The bus problem len~s itself to a
direct calculation of tHe limits on
R. There is only one w~y in which
a bus can be added to a 'solitary ,bus
to form a pair, three ways of adding
a bus to a pair to form' a bu~ch of

)
-~

three, two ways to form a group of
four from a three (six ways from a
pair), and so on. The relative prob
abilities of each multiplicity can be
written as follows:

wr'_ 1 X 2! X n(n - 1) '... ,_ + )'r-' - (n _ A ,

•.•.. - 3 X 3! X n(n - 1) ,_ + 2)fa, - (n _.;\. ,

•• = 6 X 4! X n(n - 1) y + 3):--"ctcp ••. , (n -.;\. ,

Then, Pa > P2 when 3 X 3!/21 >
(1£ - X + 1), and ])">P1 when (1£-

X + 2) > 6 X 4 !/3 X 31. Thus, p~is
larger than all other probabilities

when 9> (n-X+1) and (n-X+ >
2)f!.8. Since 1£ and X must have in- /.:'
tegral values, we find 1£ - X:rlil 7,
whence it follows that

R = V (2 - 7/11).

This result holds only for values
of 1£ ~Teater than 7 (for smaller
values of 1£, X would be negative
or zero). R is found to lie between
limits of 1 and 1.414. Runyon's
estimate of 1.2 is close to the me
dian, but must be regarded as op
timistic for many applications, since
for higher values of 1£ the R values
pack into the upper end of the

, range.
The remarkable and interesting

feature of this work is that R
should depend upon 1£ (the number
of states at hazard). Ordinary sta
tistics suggests that one's chances
at, say, roulette are unaffected as the
number of attempts increases. The
above result leads us to expect that
our chances actually become very
decidedly worse, in good agreement
with experience, and accounts
ideally for so-called beginner's luck.
Runyon's value for R corresponds
with 1£ = 16. A useful check on the
calculation could be made by finding
the most frequent number of horsE:s
in a race in the United States of
America at the time when he was
writing.
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I thillk the analogy will prove to
be valid. Universrty otncials' who
are responsible for such thi ngs
should be mad1) to realize that com
puters are important enoug'h so
that the cost of having one should
be funded in the same way as im
provements in the physical plant,
and not charged as cu rrent opera
tions. When viewed in this light,
computer costs are much more in
line with other research costs, as
they should be ....

HUB~RT W. JOY

Oak Ridge National Lab.
Oak Ridge, Tenn ..

BIOTODYNAMICS

Congratulations on the pioneer
ing work on Biotodynamics [SR, 1
ApI' '68, 36]. Unfortunately, the
integral equation on page 38 implies
a decrease in cussedness, which is

. contrary to the Runyon-Thurber
laws. Interchanging the limits of
integration would correct this flaw
(since t, > tl).

T. DOLAN

Univ. of Illinois
Champaign, Ill.

I thoroughly enjoyed your article
on the growing science of Biotody
namics. However, I feel compelled
to point out a potentially mislead
ing misprint: the equation (on page
38) defining the "cussedness func
tion" C should read: dC = dT/Q.
This is obvious from the second
Law ("cussedness must inr.rease",
dC/dt > 0), when one recalls that
the "cussedness" expresses the
amount of input T required for a
given .-output Q: it is one of the
basic laws of nature that the ratio
of input to output must only in
crease, hence dT /dQ > 0, hence
dC = dT/Q.

JOHN A. DEC!{ER, JR,'
Concord, Mass.

It is commonly supposed that
scientists are a dozy lot, and to
test this hypothesis the text of my
article on Biotodynamics [SR,' 1
ApI' '68, 36] contained several delib
erate mistakes ("Runyon" events,
permitted to remain undisturbed in '
their native stratum). The results
of this experiment are a triumph
for ou I' profession. Several col
leagues were awake whilRt reading
the article and have written in to
say so.

On page 38, column 2, the defini
tion of C should read dC = dT /Q,
and I am most grateful to Decker
for spotting this and for his lucid
exposition. Immediately below, the
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algebraic form of the second law
, •Rh;Juld read elC/elt 5= 0, and in

·column 3 the ,limits of integration
should be interchanged-as pointed
out by Dolan.

lIow many readers succeeded in
solving the problem set on page 39
(column 3, paragraph 2)? None of
the answers scnt in was entirely
satisfactory. The correct solution:

Then, P, > }', when :I X 31/21 >
(n - X + 1), and })~ > Pi when
(n - X + 2) > (j X 41/.'/ X SI.
Thu's, I), is larg'cl' than all other
probabilities when 9 > (n - X + 1)
and (1£ - X + 2) > R. Since nand
X must have .integ-rnl values, we
find n - X ;" 7, whence- it follows

that R = Y(2=- /:n)/ '.

, T. R. C. BOYDE I )

Univ. of N ewca.1tle-ttpon-Tyne

England \AN Al.TERNATIVE '

From all that I have seen written
on the "Schwartz amendnlent'" in---

your magazine [SR, 29 ApI' '68, 41]
and others, it seems apparent that
nearly everything has been said on
both sides of the argument. Fur
ther, it seems fairly clear thllt the
odds are heavily lIg'ainst the pas
sage of the amendment. Howe\'cr,
the fact that it ,haR been broug'ht to
a vote by the APS is sig'nificant.

Personally,' I am against the
amendment because I believe it
would preRent a dichotomy of in
terests to the APS membership and
would certainly give the society a
dual nature. However, it seems evi
dent that some sort of forum is
necessary for the scientist to ex
press his opinion, other than scicn
tific, on the various problems. so-
cial, economic, or otherwise, that
are continually presenting them
selves to mankind.

Therefore, I would like to suggest
the formation of a societ.v, perhaps
a society for social, political and
economic reform, through which
opinions on various issues impor
tant to the country could be ex
presRed. A prerequisite for mem
bership in this society would be
membership in anyone of a number

'of scientific societies; e.g., the
American Physical Society, Ameri
can Geophysical Union, American
Mathematical Society, etc. In this
manner the scientific integrity of
each society could be preserved,
while providing a sounding bOllrd
for opinions which truly lie outside

,of the charter of the Rocidy.
E. L. HUBBARD

Ph ilca-Ford Corp.
Palo Alto, Calif.
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