I have tried here to put the emphasis
on those basic properties that are com-
mon to all semiconductors and that
distinguish them from other solids. It
is interesting as well as surprising to
see how the many and various semi-
conducting compounds are all governed
by the same simple chemical and struc-
tural rules. These rules present a chal-
lenge to the theoretician, who has yet
to interpret them in a rigorous way.
They present a challenge also to the
experimentalist because they introduce
him to large families of new and un-
explored semiconducting materials. And
the challenge is all the greater since it
is to be expected that, as our knowledge
of semiconductors and their properties
increases, the chemical and structural
rules will be reflected in at present
largely unknown but much-sought-for
relationships between the chemical com-

position and structure of semiconduc-
tors on the one hand and parameters
such as energy gap and charge-carrier
mobility on the other.
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Doomsday: Friday,
13 November, A.D. 2026

At this date human population will approach infinity
if it grows as it has grown in the last two millenia.

Heinz von Foerster, Patricia M. Mora, Lawrence W. Amiot

Among the many different aspects
which may be of interest in the study
of biological populations (/) is the one
in which attempts are made to estimate
the past and the future of such a popu-
lation in terms of the number of its

elements, if the behavior of this popula- -

tion is observable over a reasonable
period of time.

All such attempts make use of two
fundamental facts concerning an in-
dividual element of a closed biological
population—namely, (i) that each ele-
ment comes into existence by a sexual
or asexual process performed by an-
other element of this population
(“birth”), and (ii) that after a finite
time each element will cease to be a
distinguishable member of this popula-
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rate of change of N, the number of
elements in the population, is given by
4N _ \N—6N=aN 1)
dt
where @ =y — o may be called the
productivity of the individual element.
Depending upon whether a = 0, inte-
gration of Eq. 1 gives the well-known
exponential growth or decay of such
a population with a time constant of
1/ ao.

In reality, alas, the situation is not
that simple, inasmuch as the two param-
eters describing fertility and mortality
may vary from element to element and,
moreover, fertility may have different
values, depending on the age of a par-
ticular element.

To derive these distribution func-
tions from observations of the behavior
of a population as a whole involves the
use of statistical machinery of consider-
able sophistication (3, 4).

However, so long as the elements
live in our hypothetical paradise, it is
in principle possible, by straightforward
mathematical methods, to extract the
desired distribution functions, and the
fate of the population as a whole, with
all its ups and downs, is again de-
termined by properties exclusively at-
tributable to individual elements. If
one foregoes the opportunity to de-
scribe the behavior of a population in
all its temporal details and is satisfied
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