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LETTERS

Holography and Image Display in
X-ray Crystallography

One cannot but agree with Carroll K.
Johnson (Letters, 29 Apr., p. 478) con-
cerning the need for crystallographers to
continue working on improving solutions
to the ‘‘phase problem,” as required in
x-ray crystallography. It is likely, more-
over, that holography (/, 2) may make a
contribution to this problem as well 2—
4).

Our efforts at this time, however, are
directed at another equally important
problem in crystallography, namely, that
of displaying the reconstructed struc-
tures, once computed, in three dimen-
sions (5-7). Holography (I, 2), with its
well-known three-dimensional display
capabilities in many domains of science
from electron microscopy to ultrasonic
imaging (8), has now been proved
through this work (5-7) to have a most
promising potential also in crystallogra-
phy and one which is widely considered
by many crystallographers to be worthy
of further investigation (7). A very ef-
fective approach, we find, is the use of
opto-digital (holographic) computing (6,
7, 9), for which we have developed a new
type of digital hologram (7). Holographic
computing combines the most effective
steps in digital and optical computing, re-
spectively, through reconstruction of im-
ages in sections of the structure. It is
now also possible to obtain images of the
structure of the entire molecule in three
dimensions, with atoms appearing as dif-
fuse sources, through superposition ho-
lography (2) by a two-dimensional op-
tical Fourier transformation from digital-
ly computed ‘‘Fourier-domain projection
holograms’’ (7, 8). This technique shows
promise of solving the ‘‘feature extrac-
tion’’ pattern-recognition problems that
have long plagued crystallographers,
who heretofore had available only elec-
tron-density maps (rather than images)
of such sections.

GEORGE W. STROKE
MAURICE HAaLIOUA
V. SRINIVASAN
Electro-Optical Sciences Laboratory,
Department of Electrical Sciences,
State University of New York,
Stony Brook
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Soil Conservation

I read with interest Luther J. Carter’s
article “*Soil erosion: The problem per-
sists despite billions spent on it”” (News
and Comment, 22 Apr., p. 409). How-
ever, he fails to mention an opportunity
for correcting the situation at low cost.

Since a decline in a national food sup-
ply normally raises prices more than pro-
portionately (barring burdensome sur-
pluses), and since the elimination of wa-
ter pollution caused by soil erosion
would mean at least some shifts from
high-yielding, intertilled crops to lower-
yielding small grains, grasses, and for-
ests, a truly effective soil conservation
program would increase farm receipts
while reducing farm expenses. If this fact
could be convincingly conveyed to farm-
ers, they might agree that it is not even to
their short-term advantage, collectively,
to oppose such a program.

To convey this idea would require a
significant turnabout by the educational
agencies that normally reach farmers.
These agencies, to gain the rapid accept-
ance of new technology that reduces the
cost of food, have stressed to farmers the
importance of increasing productivity as
a means of ensuring individual survival
in the competitive struggle. In doing this
they have imparted to farmers a knee-
jerk opposition to anything that reduces
production or that increases costs.

It has been my experience that farmers
are at first suspicious but may soon begin
to start thinking about the possibility that
they might benefit even from an action as
extreme as outlawing the manufacture
and use of fertilizer. I am confident that a
concerted educational effort could gain
their acceptance of strong conservation
measures if they knew that they were to
be applied nationwide and backed up by
embargos on foods produced with ex-
ploitive techniques elsewhere in the
world, and if assurances were given that
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an agency would be formed to equalize
the resulting benefits among all farmers.
A soil conservation program support-
ed by farmers would be much more ef-
fective and less costly in tax dollars than
one imposed on them by a police force.
HowaARrD E. CONKLIN
Department of Agricultural Economics,
Cornell University,
Ithaca, New York 14853

Btu Borrowing?

I have a modest proposal which might
settle the controversy about energy anal-
ysis and the ‘‘net energy’ concept in-
volving Malcolm Slesser, Howard T.
Odum, and David Huettner (Letters, 11
Apr., p. 259). Instead of paying for im-
ported oil in dollars, let us borrow Btu’s
from Saudi Arabia and pay them back in
Btu’s some years from now, after fusion
power or some other essentially inex-
haustible source of energy has been de-
veloped—with interest of course. If they
accept this proposal, then we can consid-
er the controversy settled in favor of net
energy accounting. '

S. FRED SINGER
Department of Environmental Sciences,
University of Virginia,
Charlottesville 22903

“Kerfuffie”

Is Nicholas Wade, who writes so suc-
cinctly about techniques of gene splicing
with recombinant DNA molecules (25
Feb., p. 762), practicing analogous tech-
niques of syllable splicing and recombi-
nant ‘‘verbarianism’ when he speaks of
aregulatory “‘kerfuffle’’?

Presumably a kerfuffle is something
like the brouhaha which he mentions ear-
lier, but I could not find the word in any
regular or slang dictionary. F. B. Hilmer
(personal communication) suggests that
Wade has grafted the prefix ‘‘ker-’ to
“fuffle’’ (to put, or be, in disorder), as in
kerplop, kersplash, and so forth. But we
doubt that he has a valid hybrid because
(i) it is not onomatopoeic, and (ii) it is
used as a noun, whereas the precedents
are usually adverbs.

Perhaps we also need guidelines for
this kind of recombinant research, else
we shall soon encounter such hybrids as
“‘broufuffle’’ and *‘kerhaha.”

FRANK M. MCMILLAN
5285 Windsor Boulevard,
Cambria, California 93428
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Professor E. McSquared’s
Original, Fantastic and Highly
Edl?ylng Caiculus Primer

Single Volume Edition, Combining Parts One and
Two. Howard Swann and John Johnson. 224
pages, 1977. Available July 1977.

Through brilliant use of cartoons and other novel
approaches, the Professor and his friends intro-
duce calculus (and review algebra) with incred-
ible energy. rigor and fun. “Highly recommended
. . . exceptionally understandable treatment
matching the rigorous mathematics.” — Times
Educational Supplement (London). “"Caiculus
will just never be the same again.” — American
Mathematical Monthly.

$7.95 paperback
$15.95 hardcover

Hypnosis in the Relief of Pain
Emest R. Hll?crd and Josephine R. Hilgard, Stan-
ford University. 256 pages, 1975.

Two distinguished researchers present a consid-
ered assessment of the role of hypnosis in the treat-
ment of pain based on clinical and experimental
observations, showing that hypnosis has achieved
a significant place ai modem freatment
methods. “The Hilgards are the first to have drawn
this material together and to examine the applica-
tion of hypnosis to the gamut of human pain
syndromes. This alone would make the book a
landmark, but there is much more to recommend
it.. .. a significant work which should do much to
influence curent medical thinking and practice.”
—American Sclentist. “Highly recommended”
—AAAS Sclence Books. Awarded The Arthur
Shapiro Award by the Society for Clinical and
Experimental Hypnosis for “the best book on
hypnosis during the past year.”

$§12.95 cloth

Of Acceptable Risk:

Science and the Determination of Safety.
William W. Lowrance. 180 pages, 1976.

“There is hardly a subject on the contemporary
scene that is more important and more compli-
cated than the determination of acceptable risk.
... One of the great values of the book is the in-
cisiveness and clarity with which Lowrance
analyzes the very complex problems and brings
the bﬂgﬂ light of his intelligence to shine on what
are often murky and seemingly ireconcilable
issues. . . . Lowrance’s range is enomous; he brings
examples from all points of the compass, and his
documentation is thorough. The book will be of
great value to policy makers, to advocates of
one point of view or another, and to students of
the risk assessment process. It is all the more aston-
ishing, then, that Lowrance has written a most
readable book.” — American Scientist.

Draw!
A Visual Approach to Learning,
Thinking and Communicating.

Kurt Hanks and Lanry Belliston. 256 pages, 1977.
This oversize book — copiously illustrated with more
than 700 superb drawings — infroduces the meth-
ods and techniques of visualization and drawing
so that any reader can leam to use visual thinking
as a process for tapping creativity and shaping
problem-solving ideas.

$19.75 cloth

Current Trends In Psychology:
Readings from American Sclentist
Edited by Irving L. Janis, Yale Univ.. 1977.

From the large number of authoritative psychol-
ogy articles published in American Sclentist
between 1965 and 1976, 36 have been selected
by Professor Janis as appropriate for both students
and general readers. Collected in this volume,
they provide in-depth illustrations of some of the
best research In psychology during the past
eleven years and make a superior supplement to
the panoramic overview obtainable from text-
books that survey the standard topics.

Included in the book itself is a red-green viewer
with which to look at nine stereograms iliustrative
of Bela Julesz’s “Cooperative Phenomena in
Binocular Depth Perception.”

$7.95 paperback
$16.00 cloth

What'’s So Funny About Science?
Cartoons From American Sclentist
Sidney Harris, 1977.

A collection of over a hundred cartoons from
American Scientlst on a remarkable range of
scientific and technical subjects from mathe-
matics to Martians, from creation and evolution

to psychol and endan?efed species lists. No
one can n‘%c\:’h S. Haris’s skill at bringing out what
is human and humorous in the soph world
of modem scientific inquiry. His inimitable draw-
ings have appeared in The New Yorker, Piayboy
and many other publications.

$3.95 paper
$7.95 cloth

What Is Economics?

illqr;\7Eogeﬂ, Univ. of Wisconsin — Stout. 160 pages.
An innovative, engaging narrative of economic
ideas provides a non-intimidating introduction
for the lay reader who asks, "What Is economics?”
Eggert's writing is conversational, understandable
and illustrated with a weaith of cartoons, dia-
?'r'cms and photographs. “Try this interesting
little book on economics.” —Paul Samuelson,
Nobel Laureate in Economics, MIT
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