U.S.N.B.S. Orchard
Leat Standard 1571

Counting Time: 160 sec

This new MICROTRACE™ analyzer
can excite the entire volume of a speci-
men with an X-ray beam —revealing
far more elements than conventional
electron-beam excitation.

Attached to your SEM, the analyzer
uses X-ray excitation in the BULK Mode.
It can be switched by pushbutton to the
MICRO Mode, which uses conventional
electron excitation for micro and sur-
face analysis.

Spectrum A above was obtained by
MICRO Mode electron excitation.
Spectrum B, obtained by BULK Mode
X-ray excitation, reveals six more ele-
ments: Cr, Ni, Pb, Bi, Rb and Sr.

BULK Mode X-ray excitation gives you
far lower Bremsstrahlung background
radiation. Higher sensitivity. Ability to
detect subsurface elements. No need for
a conductive coating. No specimen
damage from high beam currents.

Diameter of the X-ray beam is 1mm
to 6 mm. This patented MICROTRACE
analyzer costs about $1400 more than
analyzers without BULK Mode. A little
extra money buys you a lot more ana-
Iytical power.

For all the details contact Nuclear
Semiconductor Division, United Scien-
tific Corporation, 1400 Stierlin Road,
P.O. Box 1389, Mt. View, Calif. 94042.
Phone (415) 969-4646.
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dience. In this open public hearing, the
tactics of infighting that are so effective
in closed professional groups did not
work very well. The old guard came off
rather badly.

This was also a clash between scien-
tists who had found evidence of serious
hazards in their studies of humans ex-
posed to nuclear or diagnostic radiation
and scientists who denied these hazards
on the basis of traditional theoretical cal-
culations, animal studies, and the usual
“‘put-downs’’ of human data. However,
at this meeting the scientists who deal
directly with human data and human
problems were in no mood to give physi-
cal scientists pride of place. They argued
that in public health issues it was human
data that mattered. The concerned citi-
zens in the audience clearly accepted
this argument and rejected the claim of
the old guard that it spoke ‘‘in the name
of science.”” This seminar may well be
the beginning of an increasingly bitter
schism in the sciences.

In the past, the old guard has con-
trolled the organizational machinery of
science. They have often used this clout
to block publication, honors, grants, and
other benefits for public-interest scien-
tists who have spoken out against radia-
tion or other technologies pushed by Big
Science. The struggle is no longer so
one-sided because the public is fed up
with being the guinea pigs for Big Sci-
ence technologies. The scientists who
have long opposed the abuses of tech-
nology are beginning to get the political
clout to retaliate in kind. An all-out
battle between the old guard and the new
breed could bring back the good old days
of the 1930’s, when there was very little
federal support for any science.

None of the house organs of Big Sci-
ence have reported this important semi-
nar, but any reader who would like to
read the handwriting on the wall can get
a transcript by writing to the House Envi-
ronmental Study Conference, House An-
nex Building No. 2, Washington, D.C.,
Attention: Sarah Glazer. The moral is
clear: If science does not support the
public, the public will not support sci-
ence.

IrwiIN D. J. Bross
109 Maynard Drive,
Eggertsville, New York 14226

Mass Vaccination: Probability of
Three Sudden Deaths

Recent events dramatize how hard it is
to gauge the risks and benefits of a large-
scale vaccination program for a disease

which may or may not become epidemic.
Evidence of increased risk to Guillain-
Barré syndrome has curbed the swine flu
vaccination program. | shall focus on the
other major event which discouraged
early public acceptance of the program,
namely, the three sudden deaths follow-
ing swine flu inoculations in Pittsburgh.

Philip M. Boffey’s article (News and
Comment, S Nov. 1976, p. 590) gives
many interesting medical details per-
tinent to deciding whether the three
deaths following swine flu vaccination in
Pittsburgh were coincidental. Probabilis-
tic arguments show that, although the
chances of three or more deaths in any
one clinic on a single day are minute, the
chance that some clinic would experi-
ence three or more deaths on some day
during the first week of the inoculation
program is appreciable and could easily
be as high as 10 percent, even if the
vaccine is perfectly safe. This line of
reasoning is pertinent, since if any clinic
experienced three or more deaths on
some day early in the vaccination pro-
gram, it is likely that this event would
come to public attention and adversely
affect public acceptance of the program.

Suppose n;; patients with the average
death rate «;; visit clinic / on day j of the
program. Then the expected number of
deaths for that clinic and day is
\i;; = nia;, and the probability of two or
fewer deaths, p;;, is, from the Poisson
probability law

Di; = (l + Aij + )\2,~,-/2)exp(—)\,~,-)

assuming that each individual has a
small, statistically independent chance
of dying each day. The probability that
all clinics experience two or fewer
deaths on all seven days of the initial
week of inoculations is the product

m

jf[l ” Pij

i=1
where m is the total numbers of clinics,
and the probability that some clinic expe-
riences three or more deaths on some
day during this week is 1 minus this
product.

To use these formulas we must know
the numbers of people who visit each
clinic each day and their average death
rate. Suppose m = 100 clinics each care
for n; = 1000 people each day, and that
the average death rate is a;; = 10 deaths
per 100,000 patients per day. This is
approximately the death rate for all U.S.
people aged 65 to 75 (1). The probability
of fewer than three deaths in one such
clinic is
(1 + 0.1 + 0.005)exp(—0.1) =

0.99985 = p;;
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and the probability of three or more
deaths in one such clinic on a given day
isonly 1 — p;; = 0.00015. However, the
probability of three or more deaths on
some day in some clinic during the first
week is

<

0

7
1 - n Pi; =
i=1 i

1 — (0.99985)™ = 0.103
Thus, the chance of three or more
deaths in a single clinic on a single day
are remote (about 1 in 10,000). There-
fore, each such episode should be care-

fully investigated to rule out avoidable
accidents. On the other hand, these cal-
culations show that the probability that
some clinic would have three or more
deaths on some day during the first week
could easily approach 10 percent, even if
vaccination has no effect on mortality. If
some of the victims saw others collapse,
as is suggested in Boffey’s article, the
chances of having three or more deaths
in some clinic are probably enhanced.
Of course the preceding calculations
are hypothetical, as the numbers of
patients seen at each clinic and corre-
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WORLD LEADER IN FREEZE DRYING

a complete
allaround freeze drying
facility in just 22”
of counter space

BULK = BATCH « MANIFOLD PROCESSING * AND BUILT IN SHELLER

The new VirTis 3 liter bench top gives you all
the options. Up to 36 port manifold for ampules
and flasks. 3-shelf heated bulk dryer. A clear lucite
chamber with internal stoppering for serum bottles
from 5 to 125ml. Nitrogen backfill. Even tissue

It's complete with direct reading thermocouple
vacuum gauge and precise thermister temperature
indicator. The stainless steel condenser pulls down
to —50°C in just 5 minutes, and you can observe
ice build-up through the clear lucite trap top. A
built in shell freezer rounds out the

Circle No. 92 on Readers’ Service Card

sponding average death rates were not
used. The main uncertainty in estimating
average death rates is that those who go
to clinics for vaccination may be appre-
ciably healthier than the general U.S.
population, since very ill patients are
unlikely to be vaccinated. However, be-
cause the vaccination program enlisted
sick and elderly patients, one can only
speculate what average death rate is ap-
propriate. The following table gives the
probability of three or more deaths in
some clinic on some day during the first
week assuming n; = 1000 and various
numbers of clinics and average death
rates, a;; (deaths per 10° people per day).

Clinics (m)
50 100 300

15 | .16 30 .65
a; 10 | 05 .10 .28
s | .01 .01 .04
2 1 00 .00 .00

Clearly the death rate is a dominant vari-
able. For this reason it seems worthwhile
to conduct special studies during several
vaccination programs to determine age-
specific death rates for those who ac-
tually come to clinics for vaccinations.
In this way one could obtain more re-
liable estimates of the expected numbers
of deaths and the probability of observ-
ing three or more deaths in some clinic,
assuming vaccination is entirely safe.
MiTcHELL GAIL
Biometry Branch, National Cancer
Institute, Bethesda, Maryland 20014
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Alleviating Confusion

In the recent Research News article
‘“Sexual dimorphism and mating sys-
tems: How did they evolve?’’ (28 Jan., p.
382), some work on sexual dimorphism
in bats is described. This research is
wrongly credited to Philip Meyers at the
University of Michigan; his interest in
sexual dimorphism is limited to Homo
sapiens. The person to whom credit be-
longs is Philip Myers of the University of
Michigan. We hope this letter alleviates
confusion.

PHiLIP A. MEYERS
Department of Atmospheric and
Oceanic Science, Universty of
Michigan, Ann Arbor 48109
PHiLIP MYERS
Museum of Zoology,
University of Michigan
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