each of the proton-donor and proton-

] (]
acceptor species of phosphate ions. The
ratio of these two species, which deter-
mines pH, will not undergo significant

statistical variation, and the concept of
PH is entirely valid.

Chance (3) demonstrated experi-
mentally that “proton noise” was not
significant in a single mitochondrion.
"There is probably no subcellular
aqueous compartment recognizable as
such, even by electron microscopy, that
is so small that the chemical potential
of the proton, as expressed by pH,
would not have a stable value, and for
which the concept of pH as it applies
to large volumes has ceased to have the
same validity.

what you

can do with
our NEW
two-quart

Blendor®

This new Blendor handles as easily as
smaller models, yet holds twice as
much. It blends large or small
quantities .. also liquefies, purees,
cuts, chops, grates, crumbs, or shreds
with perfect results, thanks to its
patented cloverleaf shape.

THOMAS C. BUTLER
Department of Pharmacology,
School of Medicine,
University of North Carolina.
Chapel Hill 27514
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Nuclear Energy and Growth

The stainless steel container,
cover, and blades; the two-speed,
heavy duty motor in its smooth-
finish base; the neoprene rubber
drive all spell trouble-free
performance. This Waring two-
quart Blendor is warranted for
one year of laboratory use.

Alvin M. Weinberg recently cited the
Club of Rome report (/) in defense of
his proposed policy for nuclear energy
development (Letters, 1 Dec. 1972,
p. 933). “The simple fact is that man-
kind can avoid the catastrophe pre-
dicted by the Club of Rome . . . only
if an essentially inexhaustible energy
source is developed.” I protest the use
he has made of our findings. On page
131 of our report we ask rhetorically
whether the assumption of infinite
energy would alter the outcomes pro-
jected by our model. While energy is
not explicitly included in our model
relationships, the effect of unlimited
energy can be partially explored through
the assumption of effectively infinite re-

Our new six-page catalog tells all
about our complete line of Blendors
— including explosion-proof models

sources. The assumption of infinite re- — and accessories. Write for
sources did not alter our general con- your copy.
clusions.
Of much more relevance to the Wein- X
berg-Edsall exchange is that part of our Waring Blendors® are unique . . . no wonder we registered the name!

report in which we describe the implica-

H
tions of a long delay between the gen-
eration of persistent pollutants and
their appearance in the environment. w
Wherever the delay is long, vast ' :i

amounts of pollution may be gen-

erated before there is any possibility of Waring Products Division, Dynamics Corporation of America
effective countermeasures by society. New Hartford, Connecticut 06057
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tronic volume setting system, and
two precision cylinder and piston
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Sample and reagent are mixed
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Thus those countermeasures may come
too late to avoid unacceptable pollution
damage. We have cited the storage of
radioactive wastes as a classic example
of this problem.

Edsall points to the unrealistic as-
sumption of social stability underlying
a nuclear waste storage program. If
Weinberg accepts our results, it is in-
teresting that he does not consider the
potential impact of a conceivable rapid
decline in population on the stability of
the social institutions that must be
maintained for the protection of radio-
active materials. Unsupported promises
of ‘essentially inexhaustible energy”
serve only to forestall the social and
economic changes which will inevitably
be required to bring demographic and
material growth into balance with the
finite global environment. Our research
addressed issues quite removed from
this country’s energy policy. However,
to the extent that our study provides
any basis for a choice among alterna-
tive energy strategies, we would agree
most emphatically with John Edsall and
with Hannes Alfvén, “Fission energy
does not represent an acceptable solu-
tion to the energy problem. It would
place an unendurable burden on the
safety and health of future generations”
2).

DENNIs L. MEADOWS
Thayer School of Engineering,
Dartmouth College,
Hanover, New Hampshire 03755
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New

I was careful in my letter to point
out that an inexhaustible energy source
is a necessary—not a sufficient—condi-
tion for mankind’s ultimate survival.
Obviously many .other things, including
technologies for dealing with pollution
and a degree of social stability, will also
be required.

Meadows overestimates the difficulty
of radioactive waste disposal in bedded
salt. Radioactive wastes are now being
sequestered in salt in Germany. To
those of us who have been working on
the matter, every problem that we have
been able to think of—including such
long-range questions as ultimate glacia-
tions—seems resolvable. This includes
the plugging of man-made holes
(through which water might seep), al-
though additional work is needed here.

Meadows characterizes my claim

tha. the nuclear breeder provides an
essentially inexhaustible energy source
as an “unsupported promise.” To the ex-
tent that any claim for the far future
cannot be proved until that future has
arrived, Meadows has a point. On the
other hand, we do know that the
amount of uranium in the granitic
rocks is enormous, and that breeder
technology, which 1s fairly well ad-
vanced, makes this all but inexhaustible
resource available. I would turn
Meadows’ argument around and ask
him, since he does not consider fission
an acceptable solution to the energy
problem, to propose some other solu-
tion that provides inexhaustible energy
and is both technologically and eco-
nomically more than an ‘“unsupported
promise.”

ALVIN M. WEINBERG
Oak Ridge National Laboratory,
Oak Ridge. Tennessee 37830

Multidimensioned Matrix

On reading “Switchboard versus sta-
tistical theories of learning and mem-
ory” by E. R. John (8 Sept. 1972, p.
850), I was reminded of a poem I wrote
in 1967.

Old Math

I am a multidimensioned matrix
of unrepeated primes

SO

my every intersection is
unique and unequatable

what I want for lunch or
whom I want for president
is indistinguishable from
reaching for a cup of tea

or (should be) touching you

any product of unduplicated primes
can be factored in only one way
no indeterminism
no subjectivity
no ambivalence
no evaluation
no opinion
however
intersections containing composites
could be factored ambiguously as
the structure of the number permits
e
sometimes spaces show
between the primes and
(touching you)
products containing composites
from time to time
get hung up and
in consequence
sodoI
MEL RECHTMAN
1642 Johnson Road, NE,
Atlanta, Georgia 30306
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