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A simple,

economical approach to quality
column chromatography

The Rack
Unique support for your labware
®m Easier to use than traditional clamp
stands (uses spring clamps instead
of screws).
m Holds all items from Pasteur pipets
to 30mmO.D. columns.
= Two models, benchtop and lattice
rack mount.

Glass barrel columns P /
A complete selection of sizes B'o Rads
and styles.

ty s %

m Choice of 5 diameters, from 0.5 Econo COIumn
to 2.5 cm.

m Choice of column lengths from Sys tems

4to 170 cm.

m Autoclavable and stable in most
buffers and solvents.

Polypropylene
columns

Ideal for small
scale separations.
m 2ml columns perfectly

Fittings, connectors, tubing

Complete range of accessories
m Everything you need to com-

plete your Econo-Column
suited for affinity system, from filling funnels
and ion exchange to stopcocks to tubing and
chromatography.

column adaptor sets.
m All accessories low cost and
interchangeable regardless

of column diameter.

m Time saving replacement
for Pasteur pipets.

m Each column comes
with cap, bed support,

and snap off tip.
Conductivity Monitor
The quality flow Know your own strength!
adaptors

m Monitors ionic gradients
with either a standard or
high sensitivity flow cell

Put you in touch with your
column packing.
m Sample applications with

or a dip probe.
minimal dilution for 10, 1.5 m Wide range allows mea-
and 2.5 cm 1. D. columns. surement of solutions
m Allows ascending or from pure water to
descending flow without bed concentrated

disruption.
m Reduces precolumn mixing
during gradient elution.

salts.
m |deal for
HPLC
applications.

Peristaltic pump
Dual-channel economy and precision
m |deal for use with Econo-Column

i

1414 Harbour Way South

Richmond, CA 94804
chromatography columns. (415) 232-7000 or 800-4-BIO-RAD
m Seven rollers for smooth constant
flow. Also in Rockville Centre, NY; Hornsby, Australia;
4 . Vienna, Austria; Mississauga, Canada; Watford,
= Economical and convenient to use. England; Munich, G Milan, Italy;

Tokyo, Japan; Utrecht, The Netherlands; and
Glattbrugg, Switzerland.
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Volcanoes inactive on
Venus

ITTLE or no volcanic activity ap-
I pears to have occurred on Venus
during the past 1 billion years
(page 1087). In the planet’s highlands,
e ancient volcanoes show no clectric,
geologic, or atmospheric signs of cur-
rent activity. The Pioncer Venus Orbit-
cr that in 1978 began circling the planct
daily detected frequent electrical bursts
of 100 hertz in the planet’s ionosphere;
these signals could have been generated
by local interactions between the solar
wind and the ionosphere, or they could
have resulted from volcanic output that
produces lightning. Taylor and Clouticr
reviewed the Orbuter clectric ficld data
collected between 1978 and 1984. The
perturbations in the electric field were
found to be distributed randomly over
the planet in a pattern resembling that
of ionization troughs marking the solar
wind interaction with the ionosphere.
Only about 16% of the ionospheric
noises were within the boundarics of
the prominent highlands. (Earlier pro-
ggsals suggested that such noises would
clustered over highlands if they had a
volcanic origin.) This reevaluation of
the Orbiter data suggests that, unlike its
gcighbor Earth, Venus is volcanically
ead.

Accuracy of polis

QUIVALENT surveys, properly de-
Esigncd and conducted at the

same time on the same issuc and
presented in the same context to the
same group of pecople, should yield the
same results; they do not always do this
((Eagc 1094). Converse and Traugott
scuss how error or bias may be intro-
duced into surveys and affect polling
accuracy. Sometimes the population
polled is not fully enumerated (sam-
pling error): the poor, transient, old,
and rural and those in institutions (jails,
hospitals, colleges, military establish-
ments) are infrequently polled for “total
population” surveys; urban dwellers are
collectively poor responders, not open-
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ing their doors to strangers or respond-
ing to tclephonc surveys. How a ques-
tionnaire is worded can affect what an-
swers will be given; it is possible to bias
the questions and obtain answers de-
sired by the poller (advocacy polling).
The interviewer’s technique, training,
and personal attributes can influence
respondents’ answers as can the expecta-
tions or standards of the “housc” con-
ducting the poll: for cxample, inter-
viewers from two polling houses will
push to different extents to change
“don’t know” to definitive answers.
These and other polling errors are sel-
dom explained to the public when the
results of the poll are announced.

Glacial flow in
Antarctica

ATELLITE images of Antarctica
S (cover) taken by the Landsat

spacecraft have provided informa-
tion on the rate at which outlet glaciers
(glaciers bordered by rock) and ice
streams (thosc bordered by ice) from
the South Pole’s ice sheet are moving as
they near the ice shelves and oceans to
discharge their ice (page 1105). The
velocity figures are important for esti-
mating growth or shrinkage trends for
the ice caps and for predicting changes
in sca level and climate. Because surface
fcatures of glacicrs—rifts, depressions,
tidal cracks, and crevasses—may remain
recognizable for many years, Lucchitta
and Ferguson were able to make a 10-
year time-lapse study of the fast-movin
Byrd Glacier by comparing recent satel-
lite images with older ones. Byrd Gla-
cier has flowed at a rate of 750 to 800
meters per year, confirming earlier and
more accurate (but costly and labori-
ous) studies performed from land and
aircraft. Landsat images also accurately
clocked slower glacicrs moving at one
fourth that rate. The technology will be
useful for inventorying the hundreds of
outlet glaciers and ice streams that carry
ice to the sea and for evaluating other
dynamic features of the polar ice caps
that currently retain more than 90% of
the earth’s fresh water.

Solar irradiance

OLAR irradiance—the total elec-
S tromagnetic radiation received by

the carth—was regularly recorded
between 1980 and 1984 and was found
to be decreasing (page 1114). Willson
et al. describe data obtained with space-
craft (the Solar Maximum Mission and
Nimbus-7), sounding rockets, balloons,
and ground-based measurements; all
confirm a loss of about 0.1% in total
solar output. This loss may be coordi-
nated with one of the sun’s cycles, the
full solar magnetic cycle of 22 years, the
11-ycar sunspot cycle during which
minimum and maximum numbers of
sunspots arc recorded, or longer mag-
netic effects. How long the trend will
continue and what will be its conse-
quences to the carth’s weather remain
to be seen.

Bombesin

OMBESIN is a peptidc that stimu-
lates growth and division of mes-

enchymal and epithelial cells
(page 1117). Upon binding to the sur-
face of a sensitive cell, it activates a
biochemical pathway that enhances
DNA synthesis and the activity of the
proto-oncogene c-myc. It has now been
shown that G proteins, a class of pro-
teins that respond to various neuro-
transmitters and peptide hormones,
play a part in this pathway. Letterio et
al. found that stimulation of cells by
bombesin could be inhibited by pertus-
sis toxin, a potent inhibitor of G-pro-
tein activities. A second growth factor,
platelet-derived growth factor, which
stimulates the same cells as bombesin,
retained its activity in the presence of
pertussis toxin, suggesting that this fac-
tor uses different intracellular signals for
Froducing its effects. Besides being
ound in normal endocrine cells, bom-
besin is also associated with some hu-
man tumor cells (such as those of small
cell carcinomas of the lung), where it
may be involved in stimulating charac-
teristic unchecked growth of such tu-
mors.
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THE SEVENTH ANNUAL CONGRESS FOR

DNA RESEARCH

MARCH 1 -4, 1987
MOSCONE CENTER, SAN FRANCISCO, CALIFORNIA
Organized by Scherago Associates, Inc. and Mary Ann Liebert, Inc. publishers
Co-Chairmen:

Walter L. Miller, Univ. of California, San Francisco, CA
Peter Gruss, Max Planck Institute, Géttingen, West Germany

DNA PROGRAM
KEYNOTE ADDRESS (Sunday PM.) INTRACELLUAR PROTEIN TARGETING (Tuesday P.M.)
Stephen Goff, Columbia University, Alexander Rich, M.].T. Chairman: Harvey Lodish, Whitehead Institute, M..T.
Speakers: Keith Mostor, Whitehead Institute, M.I.T.
(Monday AM -PM,) i ) Peter Walter, U.C.S.F
Chairman: Erling Norrby, Karolinska Institutet, Stockholm, Sweden Harvey Lodish, Whitehead Institute, M.).T.
Speakers: Luke Montagnier, Paris William Haseltine, Boston

Rabert C. Gallo, Bethesda Myron Essex, Boston
Jay A. Levy, San Francisco ~ Robin Weiss, London
Simon Wain-Hobson, Paris ~ Dani P. Bolognesi, Durham

NEUROBIOLOGY (Wednesday A.M.)
Chairman: James L. Roberts, Mt. Sinai Medical Center

: Speakers: Louis Reichard, U.C.S.F.
Flossie Wong-Steal, Bethesda - Bermard Moss, Bethesda Mark Darlison, Cambridge University (UK)
CHROMATIN (Monday P.M.) Alex Ullrich, Genentech
Chairman: Gary Felsenfeld, N.|.H. Peter Seeburg, Genentech

Speakers: Robert Simpson, N.|.H.

garoltée \{Vein}er?éjbl,\‘ﬁrﬁi Hutchinson Cancer Research Center DEVELOPMENTAL BIOLOGY (Wednesday PM.)
Ja'r1y s %e’t‘ T Chairman: Peter Gruss, Max Planck Institute,
ohn sedat, U.L.o.F Gottingen, West Germany

TRANSCRIPTION (Tuesday A.M.) Speakers: Patrick O'Farrell, U.C.S.F.
Chairman: George Khoury, N.I.H. Gerald M. Rubin, U.C. Berkeley
Speakers: Robert Tjian, U.C. Berkeley Igor Dawid, N.|.H.
Carl Wu, N.I.H. Erwin Wagner, E.M.B.0. Labs
Keith Yamamoto, U.C.S.F. Peter Gruss, Max Planck Institute,
George Khoury, N.I.H. Gottingen, West Germany

POSTER SESSIONS AND EXHIBITS

REGISTRATION FEES:

$450 On-site registration

$400 ADVANCE REGISTRATION - (Received by Jan. 15)

$150 STUDENT REGISTRATION - Undergraduate, graduate students only. Confirmation in writing by department chairman.
4-7 registrations received together from same organization $300 each.

8-10 registrations received together from same organization $200 each.

Larger group rates available upon request. Cancellations must be received in writing by February 1, 1987.

Attendance will be limited. Make checks payable to: Scherago Associates, Inc., DNA / HYBRIDOMA S-11-28

O Pleasereserve ___ space(s): Registration Feeof $ _____ enclosed.
[0 Please send abstract form.

Name

Dept. Organization

Street
City State Zip

Telephone: ()
Return to: DNA: clo Scherago Associates, Inc., 1515 Broadway, Dept. S-11-28, New York, NY 10036  (212) 730-1050
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The Software Review Section

f we were opening a gas station, we would have gaudy neon signs, searchlights

crisscrossing the sky, and large banners announcing this new, incredibly solicitous and

superior service. A scholarly journal, however, is constrained to an appropriate type
size, a subdued beacon in the Table of Contents, and a muted mention of a new feature in
our magazine. Nevertheless, we are enthusiastic about a new section of Software Reviews
that we think will provide a service to our readers in an increasingly computerized world.

Since the dawn of civilization man has sought to extend his leverage over nature by the
development of useful tools. The abacus, the slide rule, and the pocket calculator are
examples of our increasing computational sophistication. In the modern world the computer
is changing both life and science in qualitative as well as quantitative ways. We can now
search the library from our offices, compare sequences, explore for oil, outline an organic
synthesis, and organize our bibliographical references with relatively simple equipment and
quite sophisticated programs. Thus it seems appropriate to broaden our Book Reviews to
include monthly reviews of software programs that can be useful to scientists by increasing
the efficiency of their research.

Software programs are proliferating at an incredible rate, but few individuals have
cither time or money to initiate comparative studies for the optimal program. Frequently
individuals learn of new, more powerful programs only by chance encounter with a fellow
scientist long after the program is in extensive use. Moreover, it is of little use to learn of
“super” programs that are only compatible with the instrument that does not happen to be
in one’s own office or laboratory. Our new software reviews have been initiated after
consultation with a Software Advisory Panel of experts in a variety of disciplines, who,
together with our own staff, developed guidelines for the column.

Our reviews, in general, will compare several different software programs that attack
the same problem. We will discuss the scientific problem, its importance, the models on
which the software is based, the ability of the program to represent accurately the solution of
the problem, and the performance characteristics with various types of equipment. More
specifically, the reviews will include comments on the practical application of each program:
speed test results, ease of input, quality of output, and problems encountered. All programs
analyzed will have been tested by scientists who are using such software to study actual
problems. If unexpected difficulties are encountered, the manufacturer will be given the
opportunity to explain or resolve the difficulty. Periodically we may include booknote-like
entries that will refer to journals that review specific computer software, because in many
cases we will not have sufficient space in Science to discuss a particular program in complete
detail.

We hope to alert scientists in various disciplines to programs about which they may not
be aware but which can extend the usefulness of hardware systems that they have already
purchased or are contemplating purchasing. Our reviews will also cover time-sharing
databases, large multifunctional packages, and, eventually, expert systems.

With any new feature there is the expectation of growing pains and adjustments with
experience. We particularly welcome readers’ suggestions in regard to programs that they
find especially useful. Both good and bad experiences with widely touted programs will be
helpful in deciding which programs should be reviewed and what tests should be run. Our
plan is to print one section each month and to vary the content and range on the basis of our
own evaluations and reader responses.

We are heading into an era in which esoteric abstractions are becoming “natural
products.” Like natural products, software programs have a self-replicating mechanism. A
good review column can provide both needed nutrients and a selection pressure. Let us hope
that we can aid the survival of the fittest—DANIEL E. KOSHLAND, JR.
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Letters

Retraction of Data

We write this letter to inform the Science
readership about information pertinent to a
Research Article entitled “Identification of a
T helper cell-derived lymphokine that acti-
vates resting T lymphocytes® by Claudio
Milanese, Neil E. Richardson, and Ellis L.
Reinherz which appeared in the 7 March
1986 issue of Science (231, 1118). In our
view, those biological data are not reproduc-
ible and are incorrect, and we wish, there-
fore, to retract the data and the conclusions
based on them. To our knowledge, there is
no 12-kilodalton lymphokine with the func-
tional attributes described in that publica-
tion. A second paper on this lymphokine
(“A lymphokine that activates the cytolytic
program of both cytotoxic T lymphocyte
and natural killer clones” by C. Milanese, R.
F. Siliciano, R. E. Schmidt, J. Ritz, N. E.
Richardson, and E. L. Reinherz published
in the Journal of Experimental Medicine [163,
1583 (1986)] is similarly being withdrawn.
We extend our apologies to the scientific

community and trust that certain misinfor-
mation presented in that article can be recti-
fied by publication of this retraction letter.
CLAUDIO MILANESE*

NEIL E. RICHARDSON

ELLis L. REINHERZ

Laboratory of Immunobiology,

Dana-Farber Cancer Institute,

44 Binney Street, Boston, MA 02115

and Harvard Medical School,

Boston, MA 02115

*Present address: Turin, Italy 10125

Ballistic Missile Defense:
Cost of Space-Based Laser

Having demonstrated by careful calcula-
tions that the “Ballistic Defense System . . .
would be unable to maintain its effectiveness
at less cost than it would take to proliferate
the ballistic missiles necessary to overcome
it,” George Field and David Spergel (Arti-
cles, 21 Mar., p. 1387) conclude that such a
system, which is expected to cost hundreds
of billions of dollars, will therefore not
satisfy President Reagan’s own requirement
for an “effective strategic defense.”

Should the objective of the President’s

policy be not, as is generally assumed, the
maintenance of military balance between the
Soviet Union and the United States, but
rather the attainment of military superiority
over an adversary—whose total economic
potential (as measured, say, by its gross
national product) is commonly recognized
to be inferior to that of the United States—
building up strategic defense capabilities
costing more than the offensive weapons
they will be able to destroy might up to a
point still make sense.

As long as the armaments race is con-
fined—as it has been up to now—to the
acquisition by each side of the capability to
inflict greater and greater damage on the
other side, it can be expected to reach an
upper limit when both powers, having accu-
mulated enough offensive weapons to be
capable of utterly destroying each other, will
not dare to use them but, on the other hand,
will also have no reason—at least no military
reason—to continue the arms race. Since
technological advances increase rapidly the
“size of the bang” that can be produced for a
buck, that limit will be—if it has not yet
already been—reached, long before the eco-
nomically weaker side finds itself unable to
continue to transfer its economic resources
from civilian to military uses.
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An arms race involving the competitive
buildup not only of offensive but also of
defensive weapons cannot, however, end in
a peaceful stalemate of this kind. By allocat-
ing more of its remaining economic re-
sources—as long as they are available—to
production of either one or the other kind of
weapon, each side will always be able to
cither catch up with or overtake, as the case
may be, its adversary. As long as the ratio of
the total economic potential, say, the gross
national product, of the stronger to that
of the weaker power exceeds the “cost-
exchange ratio” as defined by Field and
Spergel, that is, the cost of producing an
additional missile compared with the cost of
destroying it, there can be no stalemate
ceiling to such an all out arms race.

Starting from a position .of approximate
military balance, the economically stronger
power will in this case be ultimately able to
begin to translate its economic superiority
into a clear-cut military superiority over the
economically weaker power, unless, of
course, just before that point has been
reached the latter chooses, in desperation, to
strike first.

A decision to do so might be said to be
irrational, but anyone familiar with past
history, not only of the Soviet Union but

also of other countries, will concede that the
possibility of such a tragic outcome should
not be discounted lightly.

A very different picture of the ultimate
outcome of the ongoing arms race was
presented with the initial announcement of a
Strategic Defense Initiative: a picture of
both the United States and the Soviet
Union basking in the safety of perfect anti-
ballistic missile shields. Since the degree of
protection provided even by perfect, large
complex physical systems cannot possibly be
expected to exceed, say 99 or 98%, both
sides will be tempted, even forced, to raise
the number of nuclear missiles from the
thousands that they now possess to tens and
even hundreds of thousands. The rosy pic-
ture described above is a mirage.

WASSILY LEONTIEF

Institute for Economic Analysss,
New York University,

New York, NY 10003

The article by Field and Spergel on the
cost-exchange ratio (CER) of space-based
laser defense systems is a welcome precedent
in the whole Strategic Defense Initiative
(SDI), or “Star Wars,” debate because its
appearance in an unclassified peer-reviewed
journal allows for discussion, criticism, and

analysis in the normal scientific mode. The
authors focus on a crucial parameter—CER,
the cost of destroying a missile divided by
the cost of a missile. If one assumes both
sides have access to comparable technolo-
gies, when the CER is not equal to 1 the
system economics tend to destabilize the
total number of offénsive missiles, decreasing
them when the CER is less than 1 (good),
and increasing them when the CER is great-
er than 1 (bad). These criteria are based on
the argument that replacement of (popula-
tion-destroying) offensive nuclear missiles
by defensive (missile-destroying) deterrents
is a desirable path toward international se-
curity, while an accelerated offensive arms
race is not, and that a transition from an
offense- to a defense-dominated world re-
quires a CER of less than 1.

However, we believe the conclusion by
Field and Spergel that the CER is “likely to
exceed unity for the proposed (space-based
laser) system, even if the defense achieves
shorter targeting times, while the offense
fails to achieve shorter boost-phase dura-
tions” is incorrect, as is the authors’ conten-
tion that they “chose lower limits to costs to
the defense and upper limits to costs to the
offense.” Their clear implication is that even
when one attributes the most favorable tech-

1:2-3 you had to do it manually or write your own program. |
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nological developments to a laser defense
system, its CER is greater than 1.

This is simply not true, as the following
example illustrates: Field and Spergel as-
sume an infrared (ir) laser wavelength (\;;)
of approximately 2.7 micrometers (um) and
a mirror with a diameter (D;;) of approxi-
mately 10 meters. These values are charac-
teristic of deuterium-fluoride—hydrogen-flu-
oride (DF-HF) chemical gasdynamic lasers
(1), but are surely not optimum for space-
based laser defense systems. Because beam
brightness is proportional to (MD)? a
shorter wavelength would permit a smaller
mirror, lighter weight, and less cost. For
example, high-power rare gas-halogen ex-
cimer lasers now under development (2)
operate in the near ultraviolet with a X of
approximately 0.3 um. For the same beam
brightness a mirror diameter of approxi-
mately (ADi)/Air, about 1.1 meters, is need-
ed, less than half the 2.4-meter aperture of
the Hubble Space Telescope (HST). At
constant brightness the number of missiles
destroyed per laser platform (#) (table 1 of
Field and Spergel) is unaffected. The num-
ber of attacking missiles () is approximate-
ly 1400, and laser platforms (k = n/m) are
also unaffected. But it follows from equation
17 of Field and Spergel that the cost of
destroying a missile, and therefore the CER,

Table 1.

Duration of boost phase g

Targetin
dme o7 (50
(sec) 50 100 200
0.1 0.22 0.13 0.075
10 0.40 024 014
10 115 0.68 0.40

is proportional to D8, Accordingly, CER/
CER;; is equal to (DID;)"*®, or about
0.025, where CER; is the cost-exchange
ratio of a DF-HF laser system. Simple scal-
ing then gives the CER’s of an excimer
space-based laser system, which are directly
comparable to those of Field and Spergel
(Table 1).

This looks more promising than the ver-
sion in the article and conveys a much more
optimistic prospect for space-based laser de-
fense. The authors indicate that “the defense
could reduce [CER] by increasing bright-
ness.” For the excimer laser brightness goes
up by a factor of approximately 100 when
the mirror is kept at the nominal 10-meter
aperture. However, this imposes more strin-
gent constraints on the mirror surface accu-
racy and in any event is not a particularly
good strategy compared with using smaller
mirrors. As is implicit in equation 4 of Field

and Spergel, at constant targeting time ft
and boost-phase time #g, decreasing the
dwell time fp by using a brighter source
reaches a point of diminishing returns in
terms of missiles destroyed. In other words,
the significant potential for decreasing the
CER of a space-based laser defense by ex-
ploiting short wavelengths is not only ob-
scure in the article by Field and Spergel, but
its possible improving effect on performance
is not put to optimum use. This does not
mean that operational short-wavelength,
high-power lasers appropriate for the job at
hand actually exist, but that if they could be
developed at the efficiency, mass-to-orbit,
and power required, the CER of space-
based laser defense systems would improve
enormously. The limitation here is one of
technological development, not an unbeat-
able law of nature like the diffraction limit.

Another problem with the analysis of
Field and Spergel is the cost-estimation ap-
proach used, which is both favorable and
unfavorable to the defense, in different de-
grees. It is favorable because it attributes all
costs to the optical system and unfavorable
because in computing these costs the over-
priced HST program is used to extrapolate
to large SDI systems, which could incorpo-
rate many different types of economies of
scale. (In fairness, the authors recognize this
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is a problem.) The SDI cost-effectiveness
criteria, as put perhaps somewhat more care-
fully by arms controller Paul Nitze (3) than
in President Reagan’s remarks, is that before
it is deployed a strategic defense must be
certain to survive attack and be “cost effec-
tive at the margin” [emphasis ours]. Field
and Spergel have modeled the marginal cost
aspect by scaling the cost per platform by
k™% in their equation 16, where £ is the
number of platforms. However, their base-
line cost per unit mass for the 10-meter
mirror case is about $(3.59 x 10%)/
(191,000 kilograms), or $18,800 per kilo-
gram. This is at the very highest end of
specific costs for space vehicles, an order of
magnitude above operational military air-
craft and two orders of magnitude above
civilian aircraft with large production runs
(4). It is some six times higher than current
space shuttle transportation costs of $3000
per kilogram, so it cannot be argued that it is
transportation-dominated. If the production
costs were cut to $2000 per kilogram and
space transportation costs were cut to $300
per kilogram (5), the theoretical first unit
cost would drop by a factor (2300/18800),
or about 0.12, and the CER’s for the ex-
cimer laser system would be as shown in
Table 2. At this point, a nonnuclear laser
defense begins to look so good that, even

Table 2.

Duration of boost phase ¢p

Targetin;
tifl%c t-rg (SCC)
(sec) 50 100 200
0.1 0.027 0.016 0.0092
1.0 0.049 0.029 0.017
10 0.14 0.083 0.049

when one takes into account the various
assumptions listed by Field and Spergel at
the end of their article that, if violated,
would increase the CER, the reasonable
conclusions are that the issue remains open,
that technological developments could well
create a breakout in which the system would
be viable, and that a prima facie case against
space-based laser defense is simply not there.

An overriding consideration in assessing
strategic defense systems might be pondered
by those scientists and engineers who have
opted to boycott the SDI program on
grounds that it will necessarily destabilize, in
an undesirable direction, the strategic arms
race: The likely alternative to SDI is not the
dismantling of Mutual Assured Destruction,
but its institutionalization into the indefinite
future. One thing that has been learned
from 40 years of bilateral arms control nego-
tiations by U.S. and Soviet administrations
is that strategic offensive weapons, once

acquired, are almost impossible to get rid of.
This is partly because they are an extremely
cost-effective technology in the threat-coun-
terthreat dynamics of the arms race (6).
While we have grown up with the system, it
is potentially devastating to the planet (7). It
is still not certain that an SDI system can be
found that will “work” in the sense of
providing a credible first-strike shield for
populations on both sides behind which
they can reduce and eventually eliminate
offensive strategic weapons, but there is-a
real possibility of success and a real danger
in giving up too soon. :
MARTIN 1. HOFFER
GABRIEL MILLER
Department of Applied Science,
New York University,
New York, NY 10003
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Response: Hoffert and Miller state that
infrared lasers are not optimum, that ultravi-
olet lasers will result in the reduced cost-
exchange ratios (CER’s) in their table 1, and
that further reductions in costs will be possi-
ble (their table 2), so that “a nonnuclear
laser defense begins to look so good . . . that
a prima facie case against [it] is simply not
there.”

Infrared lasers indeed may not be opti-
mum. We stated in our article (p. 1389) that
shorter wavelength lasers have the potential
to decrease the CER. Our analysis was
restricted to infrared lasers; as some readers
may not have understood this, we regret
that the word “infrared” was not included in
the title.

We agree that shorter wavelength (0.3
micrometer) lasers in space could result in
lower costs. Hoffert and Miller propose a

high power, rare gas-halogen excimer laser
for this application. Noting that suitable
such lasers do not now exist, they suggest
that lasers of the “efficiency, mass-to-orbit,
and power required” can be developed. This
seems doubtful (I, 2). Gerold Yonas (1),
until recently Chief Scientist of the Strategic
Defense Initiative Organization, has stated
that the “efficiency [of excimer lasers] is so
low and generating apparatus is so bulky
(even though the optics could be a reason-
able size) it is unlikely that they and their
fuel supply could be lifted into space in cost
effective ways.”

Hoffert and Miller scale the cost of infra-
red laser optics down by a factor of 40
because of the smaller mirror size. However,
one cannot simply carry this factor directly
over to the CER, because with such a low
cost for the optical system alone, other
components of a laser platform, which we
neglected in order to be conservative in our
article, including the generator of the laser
beam, the power supply, and systems for
pointing, acquisition, and tracking, would
probably dominate the cost, particularly in
view of Yonas’ comments. The CER’s in
table 1 of Hoffert and Miller are therefore
unreliable pending a more detailed analysis
of a space-based excimer laser system.

Look at measurement hardware. Look at
Lotus®1-2-3* They are two of the critical tools
used today to collect, analyze and display data.
They have to work together, but they're not
tied together. And that’s a real problem.
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Lotus, you'll be pleased to see how it works
as part of 1-2-3. You will recognize 1-2-3’s
familiar interface. You can even run Measure
from 1-2-3 macros.

What data acquisition environment do
you work in? Measure can manage intelligent
instruments over an IEEE-488 or RS-232-C
interface bus or control A/D boards directly.
Actually, Measure works with over 8,000 kinds
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Call 1-800-345-1043 to buy your copy of
Lotus Measure and ask for lot # EN-1666. To
order the complete Measure demo package
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Hoffert and Miller dispute our method of
cost analysis. We calculated costs from a
model that is based on well-documented
space systems (3). According to this model,
the Hubble Space Telescope (HST) is not
“overpriced” as stated by Hoffert and Miller,
as it actually cost 20% less than the model
predicts. (We took this into account by
renormalizing the model to the actual cost
of the HST.) Complex space systems are
very expensive, and there is no evidence for
the supposition of Hoffert and Miller that
production costs can be reduced to $2000
per kilogram; so their table 2 has little value.

We remind the reader of the many con-
servative assumptions listed at the end of
our article, the violation of any of which
could significantly increase the CER of a
space-based laser system. We are not per-
suaded by Hoffert and Miller that such
systems “look so good.”

GEORGE FIELD

DAVID SPERGEL
Department of Astronomy,
Harvard University,

60 Garden Street,
Cambridge, MA 02138
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ICSU General Assembly

With reference to David Dickson’s brief-
ing on the International Council of Scien-
tific Unions (ICSU) (News & Comment, 3
Oct., p. 19), the venue of the 1988 meeting
of ICSU’s General Assembly was not decid-
ed in Berne. Invitations were received from
the Science Council of Japan and the China
Association for Science and Technology,
but the Assembly did not go beyond wel-
coming the proposal that it should next
meet in East Asia. The final decision as to
the venue of the 22nd General Assembly,
whether it will be Beijing or Tokyo, will be
made by the ICSU Executive Board in Janu-
ary 1987.

JULIA MARTON-LEFEVRE
International Council of
Scientific Unions,

51, Boulevard de Montmorency,
75016 Paris, France

Spanking and Rationality

Daniel E. Koshland, Jr., in his editorial on
“Spanking, reason, and the environment”
(24 Oct., p. 409) says “The reality is that we
live in a world that becomes more densely
populated each year and that population
depends on chemicals for its food and stan-
dard of living.” Then he suggests research
free of headlines, law cases, and politicizing.

But is it not perfectly obvious (and ratio-
nal) that the basic problem lies in popula-
tion growth and the basic solution lies in
population control? If it is not, then perhaps
Koshland should have been spanked when
he first believed the world was rational.

Carv A. CLARK
39 Montague Road,
Sunderland, MA 01375

Erratum: In the article “Molecular biology of the H-2
histocompatibility complex” by Richard A. Flavell ez al.
(25 July, p. 437), reference 44 should have been omitted.

Ervatum: In the News & Comment article “The
Chesapeake Bay’s difficult comeback” by Marjorie Sun
(15 Aug., p. 715), the size of the Bay was reported
incorrccctgl to be 64,000 square miles. It is the Bay’s
watershed that spans 64,000 square miles. The Bay itself
covers more than 2,500 square miles of surface area,
according to Environmental Protection Agency figures.

Together at last, thanks to Lotus Measure. [l
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See 12 December
issue of SCIENCE

Anthropology: Tools and Toys; War and Terrorism; Genes and Culture; or full program or write:

AAAS Meetings Office

Gender Studies: Women in Agriculture; Women in Science since Antiquity; 1333HStN W

Washington DC 20005

Other subject
areas of Meeting:

I Physical Sciences and Technol
Il Life Sciences and Technologilogy

e

IV. International
Science and Policy

International Science: Science in Japan;
Science, Human Rights and the Soviet Union;
Internationalization of Social Science; Soviet
Social System

Population and Food: Population and Well
Being; Genetic Diversity and Food Security;
Agroforestry; Global Competition in
Agriculture; Feeding People in India and
China

Communication and Security: National
Security and the Researcher; Polygraph
Testing; Open Communication and Sponsored
Research

Arms Control and Security: Treaty Verification
and Technology; Conflict-Coping Skills;
Alternative Approaches to Arms Control;
Biological Warfare; Nuclear Test Bans;
Geneva Negotiations; SDI and Inadvertent
Escalation; NATO and Arms Control; Goal of
Strategic Defenses
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Advance Registration Form

S4

AAAS Annual Meeting 4+ Chicago 4+ 14 — 18 February 1987
Mail to: AAAS Meetings Office, Annual Meeting Registration, 1333 H Street, NW, Washington, DC 20005

Please Print or Type

Name of registrant

(Last) (First & initial)
Name of spouse registrant v

(Last) (First & initial)
Institution/Company i
(To be printed on badge) (Registrant)

(Spouse registrant)
Mailing address

(Street)

(City/State) (Zip code) (Telephone number)
Convention address
(Where you can be reached) (Hotel and/or telephone number)
Sat Sun Mon Tue Wed

O o0 0

Check days on which you will attend meeting:

0 o

[J Check here if you need special services due to a handicap. We will contact you before

the meeting.

W Your registration badge, receipt, and voucher for full Program and Abstracts will be mailed to you in

carly January.
the Hyatt Regency Hotel.

W Registrations received after 30 January will be held at the Advance Registrants’ Desk at
® Refund requests must be made by letter or telegram to the above address

before 6 February 1987 and will be honored after the Meeting. No refunds are made on cancellations

received after this date.
only.

® Student registration fees apply to full-time undergraduate or graduate students

*Membership includes 51 issues of Science. Inquire for Canadian and other foreign rates.

Registration Fees:

Members (check appropriate box):

OJ Regular ($65) ................ e S
[ Student [ Retired [ H.S. Teacher

or [J Spouse of registrant ($35) ....... $
Nonmembers (check appropriate box):

[J Regular ($90) .........covvnennn. $__
[J Student [ Retired [ H.S. Teacher

or [J Spouse of registrant ($45) ....... $

Join AAAS — register as a member:
(Add dues to member registration fee above)

*Single membership dues ($65) ....... $
*Double [member & spouse] ($82) ... .. $
*Single student or retired ($40) ..... ... $
*Double student or retired ($57) ....... $

Retired or spouse membership
without Science ($17) ............. S
TOTAL AMOUNT $

[J Check enclosed
Charge my [ VISA [ MasterCard

(no other cards accepted)

Card number Expires
Name(s) of new member(s): Signature
S
Hotel Reservation Form 4 Hyatt Regency Chicago

AAAS Annual Meeting ¢ Chicago 4 14 — 18 February 1987

Mail to: Reservations, Hyatt Regency Chicago, 151 East Wacker Drive, Chicago, 1L 60601
Send confirmation to:
Name e T Arrival date
Mailing address e Time dam. [Op.m.

O Tl TR e Departure date

Other occupant(s) of room: < T Time . Ja.m. O p.m.

Indicate special housing needs due to a handicap:
[ wheelchair accessible room; other

Charge my major credit card (card type):

Card No.

Signature

Expires

Hyatt Regency Hotel Rates: Add 10.1% state and city sales tax. Check appropriate box for

type of room desired.

Double or Parlor + Parlor +
Room Category Single Twin | Bedrm. 2 Bedrms.
Standard (%79 [ $96 [1$300 & up [ $379 & up
Club Level C1$102 I$118

Be sure to list definite arrival and departure dates and
times. reservations will be held only until 6 p.m. unless
accompanied by 1 night’s deposit or major credit card
guarantee.

® Reservations must be submitted to the Hyatt Regency
(address above) on this official form by 23 January
1987. Reservations received after this cut-off date are
conditional on space availability. ® Make any changes
or cancellations directly with the hotel, which will also
confirm your reservations.

® Rollaway bed or extra person in room: $15.

& Children to age 18 free of charge in same room with
parents.




Announcing a new book from AAAS

AIDS

Papers from Science,
1982—-1985

/
| u/J

Papers from 5
Edited by om S, 182,10,

Kulstoq

The American As;

Ruth Kulstad, Science

syndrome (AIDS) that appeared in Science between August 1982 and
¥ September 1985 are included in this volume. Arranged chronologically,
these 108 research papers and Science news reports show how far AIDS re-
search has come and provide an indication of the directions in which it might

go.

Some of the most frequently cited papers on acquired immune deficiency

This fully indexed collection is useful not only for the experimental data and
conclusions, but also as an excellent source of references to AIDS work in other
major journals worldwide. An overview of research in AIDS to date is provided in
the introduction by Dr. Myron Essex, chairman of the Department of Cancer
Biology, Harvard University School of Public Health.

ca. 640pp.; fully indexed and illustrated
Hardcover $32.95, AAAS member price $26.35
Softcover $19.95, AAAS member price $15.95

Order from AAAS Marketing, Dept. A, 1333 H St., NW, Washington, DC 20005. Add $1.50 postage and
handling per order. Allow 4—6 weeks for delivery.

American Association for the Advancement of Science
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THE FOURTH ANNUAL CONGRESS FOR

AUTOMATION, SCALE-UP
and the ECONOMICS OF
BIOLOGICAL PROCESS ENGINEERING

MARCH 4 -5, 1987
MOSCONE CENTER, SAN FRANCISCO

A one and one half day meeting in conjunction with:
THE SEVENTH ANNUAL DNA/HYBRIDOMA CONGRESS EXPOSITION

ORGANIZED BY SCHERAGO ASSOCIATES, INC.
in conjunction with GENETIC ENGINEERING NEWS

CHAIRMAN: Gerald L. Hawk, PhD, Zymark Corporation
TOPICS:

Cell Propagation e Fermentation e Cell Optimization e Cell
Characterization e Cell/Tissue Culture ® Process Monitoring
and Control e Automated Immunoassay e Purification e
Biosensors ® Human Genome Project e Drug Delivery
Systems e Respect to GMP & GLP e Regulation Economic
Issues ® Automated DNA Sequencing e Automated
Plasmid DNA Purification

Anyone wishing to submit an abstract for presentation may contact Congress Chairman Gerald L. Hawk,
PhD, Zymark Corporation, Zymark Center, Hopkinton, MA 01748 (617) 435-9501. (Deadline December 1st).

Registration Fee: $300.00
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., Automation, Scale-Up.

U Pleasereserve ____ space(s): Registration Fee must be included.
UJ Please send Registration Application.
Cancellations must be received by January 9, 1987.

Name

Dept.

Organization
Street
City State Zip
Telephone: ()

Return to:

Automation, Scale-Up; c/o Scherago Associates, Inc.
1515 Broadway, Dept. S-11-28, New York, NY 10036 e (212) 730-1050

Circle No. 149 on Readers’ Service Card






