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Tritium Production

I hope that readers of Mark Crawford’s
article “Accelerator eyed for warhead triti-
um” (News & Comment, 27 Jan., p. 469)
will not be misled by the lack of hard
analysis therein. For example, an installation
of five passive, inherently safe, modular
high-temperature ~ gas-cooled  reactors
(MHTGRsS), a type proposed by Senator
James McClure (R-ID), could produce 750
megawatts of electrical energy and, at the
same time, more tritium than the proposed
Accelerator-Tritium Producer, which would
require 750 megawatts of electrical energy.
The revenues from the sale of the electrical
energy from the MHTGRs would pay for
the annual operating costs of the complex,
and over the lifetime of the installation pay
for the initial construction costs.

Why even consider an installation whose
technical feasibility is highly questionable,
when one could choose a proven technology
that would pay for itself and provide the
tritium at no cost? In these times of budget
deficits, one needs to make rational choices.

In addition, the introduction of the
MHTGR could bring in a new era of clean
energy sources for the generation of electric-
ity and industrial process heat, thereby re-
ducing the growing acid rain and green-
house effects.
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Cardiac Chaos

Robert Pool’s excellent article “Is it
healthy to be chaotic?” (Research News, 3
Feb., p. 604) nicely summarizes a complex
new area of investigation. However, con-
trary to the impression left by the discus-
sion, we did not make any connection be-
tween the fractal structure of the heart’s
electrical conduction system (the His-Pur-
kinje network) and the apparently chaotic
nature of normal heart rate variability. In-
deed, as we have previously emphasized (1),
there is an important distinction between
the generation of a single ventricular depo-
larization waveform (QRS complex) by the
fractal His-Purkinje system, on the one
hand, and the organization of sinus rhythm
heart rate variability, on the other. In the
first case, that of the single QRS complex, a
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direct link can be made between the fractal
structure (the His-Purkinje conduction tree)
and fractal function (depolarization pulses
on the electrocardiogram with a 1/f-like
spectrum). In the second case, that of heart
rate variations, there is no evident physical
structure that underlies the healthy variabili-
ty of sinus rhythm, which is also character-
ized by a 1/f-like spectrum (with superim-
posed peaks due to respiration, baroreflex,
and so forth). Two-dimensional phase space

“plots of interbeat interval trajectories in

healthy subjects suggest the presence of a
strange attractor.

We have proposed, therefore, that physio-
logical heart rate variability is governed by a
fractal regulatory process leading to self-
similar fluctuations in heart rate across mul-
tiple scales of time. These fractal dynamics
involve the complex, nonlinear interaction
of the parasympathetic and sympathetic
branches of the autonomic nervous system.

According to this formulation, therefore,
there is chaos both within the heart (fractal
conduction system) and, on a larger scale,
outside the heart that tethers the tempo of the
heartbeat to the fractal dynamics of the
nervous system. But there is no direct link
between the two types of fluctuations.
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Response: Besides the technical error that
Goldberger explains above, my article may
have given the wrong impression about how
the work of Goldberger and co-workers has
been received by the medical community.
Although the work has its detractors, it is
generally recognized as original, carefully
performed, thought-provoking, and impor-
tant.—ROBERT PooL

PNAS Reviewing Procedures

We wish to clarify a statement made by
William Booth in the News & Comment
item “AIDS paper raises red flag at PNAS”
(10 Feb., p. 733). Booth writes, “Most of
the 2000 articles printed in Proceedings each
year slip quietly through without anony-

mous and vigorous peer review. The authors

simply agree to pass their papers by a knowl-

edgeable colleague for an informal look-

see.” This statement describes the procedure

applied to research articles contributed by

members of the National Academy of Sci-

ences to the Proceedings. Papers communicat-

ed on behalf of nonmembers, accounting for

75% of all papers published, are reviewed by

two anonymous referees chosen by the com-

municating member. The reviews, authors’

responses, and communicating member’s

comments are submitted with the manu-

script to the editorial office for consider-

ation. Review articles fall under a special

category: such articles are published at the

discretion of the editorial board, being ei-

ther solicited or offered by the author(s) and

judged acceptable by the board after appro-

priate review. Thus, a majority of articles

published in the Proceedings has been subject-
ed to anonymous review.
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Animal Activism

Constance Holden reports that “One of
the more startling developments in this dec-
ade is the degree to which extremists have
succeeded in taking over previously moder-
ate groups” in the animal protection com-
munity (News & Comment, 6 Jan., p. 19).
Her lead example is the Humane Society of
the United States (HSUS), which is “seen as
having gotten radicalized.” This may indeed
be the scientific community’s impression,
but it is mistaken. It apparently stems largely
from an August 1986 article that appeared
in the Washingtonian magazine, and the ensu-
ing correspondence. The author of that
piece relied heavily on statements made by a
few staff members that were atypical and
reflected personal opinions, not organiza-
tional policy. The resulting misunderstand-
ing is regrettable. Our policy on animal
research has remained essentially the same
for over a decade. The HSUS is not an
antivivisection society. We accept as inevita-
ble some laboratory use of animals, given
science’s historical reliance on animals and
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