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SCIENTIFIC MEMBER AND DIRECTOR
Max-Planck-Institut fiir Metallforschung
Stuttgart, Germany

Applications are invited for the position of a scientific member and
director at the Max-Planck-Institut fiir Metallforschung. We seek
applicants with expertise in the field of theory of mesoscopic phe-
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macroscopic properties of complex materials systems in relation
to their microstructure. Depending on the background of the can-
didate, structural {(mechanical) properties and/or functional (elec-
tric, ferroelectric, magnetic) properties shouid be emphasized.
Interested applicants should submit a resume complete with
CV, research areas, list of publications, and reprints of their five
major publications to the Executive Director of the Institute, Prof.
Dr. Manfred Riihle, Max-Planck-Institut fir Metallforschung,
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but no later than March 31, 1997.

EFMZRMNEMEST XBFARRIMTREARY

T351-01 WERMAHLRES

TEL. 048-467-9268 (&) FAX. 048-463-3687

Services

L

LR RR

412-367-3036

To place your ad, call Mary E. Kaufold today!

Classified ads can be e-mailed to kaufold@mrs.org
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Richard A. Neifeld, PhD
Arlington, VA

Telephone: 703-412-6492 ; Fax: 703-413-2220
e-mail: ranei@oblon.com

Oblon, Spivak, McClelland, Maier & Neustadt, P.C.

POSTERMINARIES

GRANDIOSE UNIFICATION

Theorem: Applying the rational, logical
thought processes of science to society,
indeed to civilization itself, inevitably,
leads to useless, superficial results. Axiom 1:
Recasting trivially obvious observations
ultimately leads only to pronouncements
of trivia. Axiom 2: Gross generalization
inevitably leads to zero utility. Corollary:
In order for science to explain phenome-
na, and test its own hypotheses, it makes
many simplifying, idealizing assumptions
about the system under study. QED. Let's
try anyway! How would we go about
constructing an equation of state (EOS) for
the whole shebang?

Start with time ¢ (plenty of it) and
spherical spatial coordinates r =7, 8, ¢ on
which to frame the problem.! A basic
function that will enter all interesting eval-
uations is the instantaneous time- and
position-dependent population density on
the planet, A/1t,r), in number of people per
square meter.2 We know A”is actually the
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culmination of millennia of evolution and
should properly be written as A°(t, r) =

I 6’(t t,rr )./V’(t 1)dt dr’, taken over all
space where & is the evolution operator?
and ¢ = t; is an adjustable cutoff parameter
lying in the range -5000 BC 2> # = -50,000
BC.4 Naturally, A= X, A7and & = £,8;,
where i,j run through every national, reh—
gious, racial, and gender grouping one can
think of. Clearly the i #j cross terms in & are
crucial to getting the problem right and are
not to be found in even the best almanacs.

A second basic set of functions, F(t,r) =
% SR(tx), describes the disposition of the
rest of the global environmental resources
(i.e., anything but people) where i runs
through such things as animal life, biota,
climate, desert, fossil fuels, arable land,
minerals, pollutants, bodies of water, etc.
Each @, naturally has many of its own
subcategories. The evolution of any of
these environmental factors is the sum of
a self-evolution term and a human-inter-
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action term. The eruption of Mount St.
Helens is an example of the former and
the near extinction of the American buffa-
lo, the latter.

Lastly, we must define the output func-
tions that we want to compute with some
predictive (¢t > now) power. Every con-
ceivable phenomenon of interest can be
defined in the same frame. E.g., concen-
tration of wealth #/(4,r) in ecu/m?s, illness
rates  (t,x) in (morbidity + mortality)/m?s,
conflict intensity G(t,r) in combatants/
m?s, and so forth. These will all be en-
compassed by the ultimate EOS.5> How do
we proceed? So far, all we have done is
define stuff. The two substantive chal-
lenges are (1) finding methods for con-
struction of evolution operators from a
knowledge of the forces that drive evolu-
tion and (2) identifying those forces.

Challenge (1) is a mathematician's
dream and is beyond the scope of
POSTERMINARIES. Suffice it to say that the
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nature of evolution is multiplicative in
time, as opposed to additive. Thus we
would expect the operator to appear
schematically as

Bij(tt', 1, 1) =explliln St " x)dt )

where the J’s are the force terms that we
need for challenge (2).

How do we get the Js? Well, first we
describe the manifold behaviors in all
human pursuits from the level of the indi-
vidual to the nation state. Then we apply
a taxonomy that categorizes the classes of
behaviors and identifies the interfaces
between them. Finally, we posit cause-
and-effect relationships operating across
each interface that reflect the stimuli and
responses characteristic of the species, us.
Examples of fundamental and derivative
sociological behavior factors would be
self-preservation, procreation, avarice,
love, territorialism, language and literacy,
hunter/gatherer instincts, ingenuity,
belief systems, etc. Every behavior would
include a subset of causal factors that are
interactions with all relevant environ-
mental resources 92,6 Every J would
have an instability measure built into its
dependenceontandon 1" -rl.78

We have formulated a large multivariate
problem with up to {Z; AR E) + N,
r) dr} - 1 degrees of freedom. Taking the
scientist solving the problem out of the
equation (thus {} - 1), is a key to conver-
gence and, dare we say, objectivity.
Another key to convergence relies on seek-
ing probabilistic rather than deterministic
solutions. The overall constraint (essential-
ly that all probabilities sum to unity) keeps
the otherwise infinity of outcomes in
check. Determinism is anathema to advo-
cates of free will anyway. We thus allow
freedom at the level of the individual and
predict outcomes in the aggregate.® The
last key to convergence is a renormaliza-
tion which is the mathematical analog to
humans coping with the psychology of
time. Just as the bare elementary particle
dresses itself by polarizing the vacuum
into virtual particles moving forward and
backward in time, we dress our actions
with a sense of history and anticipation
that continually adjusts to events and
avoids singularities.!” The way the current
price of a stock issue eguals the expected
future price based on prior information
(even though we know the actual future
price will be different) epitomizes this
process. “Mortgaging our future” and
“eating our seed corn” will be more than
clichés once we've demonstrably cracked
this problem.

If you think this whole problem is
intractable, think again. Most fields that
study human and environmental phenom-
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ena have cast their problems in numerical
(if not analytical) form and computer algo-
rithms explain observations and predict
outcomes. Models for macro-economics
and global climate change are quite famil-
iar. But many other fields, such as sociology
(demographics), management and logistics,
ecology, battlefield strategy, and linguistics,
are modeling too. Only perhaps theology
lags behind. With today's immense com-
puting power extrapolated into the near
future (renormalized, of course), is it that
unlikely that all these models could be syn-
thesized into one? Of course not!

Finally, we owe one small practical hint
to the analytical heavies who will undoub-
tedly weigh in now that we have laid out
the problem. The multitude of couplings
between every variable and function in the
problem is clearly the biggest obstacle to
solution. It is well-known, however, from
analogous physical systems that we can
treat this problem as one of coupled oscilla-
tors with all the field theoretic implications.
We will thus find normal modes, creation
and destruction operators, and a plethora
of interacting quasiparticles with, thankful-
ly, integrable form factors after renormal-
ization. We can then easily describe collec-
tive phenomena such as WWI, WWIL, the
baby boom, and the Beatles. Scattering
between quasiparticles and associated
cross sections will easily explain other
observations. This approach requires trans-
formation of the whole problem into recip-
rocal (societal) space where all the opera-
tions reduce to simple arithmetic and the
transformed population state vector
Ni(ew k) is directly related to people power
(e) and position in society (k). Everybody's
favorite discipline projects onto just one
more neighborhood in k-space.!!

There are many advantages to the reci-
procal point of view. It could even be
adopted well before we ever actually do
any math, purely as a Gedanken experi-
ment. The reciprocal landscape puts all
developing nations at one big near-delta
function in the economists’ region of k-
space. The land masses and the oceans
reduce to two great peaks in the ecolo-
gists' region. Uniform worldwide atmos-
pheric pollution is an unmistakable spike
at that region's origin. The vast communi-
cations network among globally distant
nodes becomes a new net where the reci-
procal node density is highest, you
guessed it, right there by the delta of the
developing nations. No longer can one
hide behind the implausibility of the
“action-at-a-distance” hypothesis to deny,
for example, the effect of a trade deal
here, on hunger there. Creation at the
apex of affluence must be accompanied
by destruction on the pile of poverty with
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all the reciprocal space polarization that
implies. It's simply a matter of fields and
physics, with a smidgen of retarded phi-
losophy. If you've now become enthused
about capturing all global intercourse
under a single algorithm, you are strong-
ly advised to review our initial theorem.
E.N. KAUFMANN

1. The magnitude r of the position vector r is
assumed constrained between the deepest
mine shaft and orbiting space stations, if any,
and we neglect the oblateness of the planet.
The 6 = 0 axis is taken along the Earth's geo-
graphic north pole. The ¢ = 0 plane may pass
through any town of choice, but Greenwich,
UK seems a timely starting point.

2. A rising A1) = [, 1) dr is, of course, the
basis of the Malthusian catastrophe.

3. Also often referred to as the “propagator” or,
in this application, the net result of “procre-
ator” and “grim reaper” operators.

4. The upper limit of evolution integrals is taken
to be ¢, the instant of interest, even though we
know that current events are influenced by
future expectations. The evolution operator is
renormalized appropriately (as discussed later)
to account for this apparent paradox.

5. Naturally, every effort should be made to
adopt existing symbols and terminology
already used in the life, social, and political sci-
ences. Note that each of these components
enter the EOS in combination with At,r)
because it is always the influence on or by sig-
nificant numbers of people that we care about.
6. These would directly insert such influences as
plague, draught, pestilence, energy supply, and
available parking at urban malls. At the same
time they would contribute to the human-factor
term in the resource evolution operator.

7. These would facilitate the evolution. opera-
tor's obligation to predict the triggering of cata-
clysms buy such as the assassination of the
Archduke Francis Ferdinand, the sinking of
the S.S. Lusitania, or the crash of '29.

8. You'll notice that we have couched the dis-
cussion in the psychologically palpable idea of
forces. In fact, it is interaction energetics that
will actually be employed. It will define the
topology of a global multidimensional poten-
tial energy surface whose cusps are our para-
digm shifts and sea changes and whose mini-
ma are life's ruts and paths of least resistance.
9. Imagine if each molecule in a gas could
decide for itself whether or not to collide with
the wall of its container and, if so, decide how
much momentum to impart. P would still
equal nRT/V even though the T is now psycho-
logically distributed over the n.

10. Perhaps this was best expressed by Richard
Avedon (An Autobiography, Random House,
New York, 1993) where he notes in the intro-
duction, “I haven't lived chronologically. No
one does. Each moment reaches backward and
forward to all other moments. The interweav-
ing of elements from my life's work—out of
chronology, as echoes and foreshadows—is
true, I think, to the inner shape of any life.”

11. Of course, basic science occupies a k-space
neighborhood that forms an impenetrable shell
at very large |kl, just beyond the reach of all but
the most educated and energetic quasiparticles.
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