INTERCEPTION
TACTICS

Problem: Given a Combat Air
Patrol (CAP) of interceptor air-
craft having known performance,
carrying weapons of known types
and radar of known range, deter-
mine the most effective and econom-
ical combination of these aireraft
and their weapons and sensors to
provide the greatest degree of pro-
tection for a fleet.

This is an example of the challeng-
ing tasks assigned to the Center for
Naval Analyses of The Franklin
Institute.

CNA analysts devised a graphic
technique for examining various
combinations of the factors. It
incorporated such data as aircraft
speeds and altitudes available, num-
ber and locations of CAP stations,
and the types of weapons involved.
In addition to its initial purpose,
the method can be used to help
determine the composition and dis-
position of task forces, to compare
effectiveness of different intercept
tactics, and to find the location from
which a given CAP is best able to
defend a task force at sea.

CAREER OPPORTUNITIES with CNA
are now available for Operations
Analysts, Mathematicians, Physi-
cists, and Engineers, For additional
information, write:

Director

CENTER FOR NAVAL ANALYSES
Dept. PT

1710 H St., N. W., Washington, D. C.

CNA _________

CENTER FOR NAVAL ANALYSES
OF THE FRANKLIN INSTITUTE

OEG + OPERATIONS EVALUATION GROUP
INS + INSTITUTE OF NAVAL STUDIES
NAVWAG » NAVAL WARFARE ANALYSIS GROUP

An equal opportunity employer
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CETTERS

Errata List Available

Unfortunately, it has been brought to

our attention that formulae in our

book Angular Momentum (reviewed

in Physics Today, June 1963, p. 80)

contain a number of misprints. A list

of errata may be obtained from either

of the undersigned. We are indebted

to Dr. K. T. R. Davies for the careful
study which revealed most of these.

D. M. Brink

Clarendon Laboratory

Oxford, England

G. R. Satchler

Oak Ridge National Laboratory

Ouak Ridge, Tenn.

Science and Religion

[ am an Episcopal priest and a work-
ing physicist. I get these facts out first
because Charles M. Gottschalk faults
Harold K. Schilling [or not revealing
his Christianity “until the very end
ol the book™ (the latter's Science and
Religion, which the former reviews in
the October 1963 issue of Physics To-
day). On the other hand, Gotwschalk
reveals his own “scientific” (i.e.. a-
theistic) humanism only by implica-
tion in such clauses as “The [unda-
mental monotheistic faith . is dis-
posed of by Huxley. S—indeed?
“Humanists of the scientific persua-
sion reject the dualism which assigns
to religion final authority in the realm
of value and to science final authority
in the realm of [act.” So do humanists
of the Christian persuasion. They are
as unwilling to grant “science” (what-
ever that is) final authority on facts
as Gottschalk is to grant “religion”
(whatever that is) final authority on
values. Values are judgments on inter-
relations of facts; ethics and epistem-
ology are inextricably intertwined.
This is one of those false dichoto-
mies which sounds plausible if you
don’t examine it too closely. Another
is matter and spirit. Whatever the
surd is in human experience, it does
not lie at either ol these junctures.
This surd is a permanent element in
human experience and perennially
generates new dualisms. Dualisms are
as intellectually  unsatisfactory  as

monisms are pragmatically inade-

quate.  Monistic systems of thought

avoid dealing with this surd by legis-
lating significant realms of human ex-
perience out of existence. Materialis-
tic monism is usually as guilty of this
tour de force as spiritualism. Chris-
tian thought takes this surd seriously.
You might characterize it as attempt-
hold dualism and monism
simultaneously, in tension, in a kind

ing to

of Hegelian synthesis somewhat akin
to the physicist’s mental gymnastics
over the wave-particle duality. But
Christian thought is not alone in tak-
ing this surd seriously. So, in varying
degrees, do other forms of Western
ethical monotheism. So does existen-
tialism. So even, at their best, do the
beatniks.

That Gottschalk’s review appearcd
in an issue dedicated to Niels Bohr is
surely a propos. Bohr tried hard. and
unsuccessfully, to find teleology in
physics. That he should have hoped
to surprises me: the whole experi-
mental and analytical method of phy-
sics excludes teleological explanations.
But Bohr was closer to the locus ol
the surd than the fact-value juncture
which Gottschalk rejects or than the
matter-spirit juncture which he may
possibly espouse in his last sentence.
In order to understand our universe,
we must treat it as if it were mechanis-
tically determined; in order to act
regard our-
selves as purposively determined.

meaninglully, we must

On the one hand, the Heisenberg
uncertainty principle is no out. It
merely sets a limit on the accuracy
with which I can measure the causal
relationships;  the
whether the

question as  to
uncertainty is “really”
there or only “caused” by my measur-
ing apparatus is meaningless within
the universe of discourse of physical
theory. On the other hand, the attempt
to dispose of purposes by exposing
their “psychological” or other causes
is irrelevant to their meaning as pur-
poses.

One could make out as potent a
psychological Gotts-
chalk’s “scientific” atheism as for my
Christianity; neither accounting would
be relevant to the validity of either
position. The theist and the atheist
hold irreconcilable viewpoints on the

accounting for
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WITH THIS HI-PRECISION
nature of reality; but, since under- MICROPHOTOMETER

standing and purpose are disjoint,
they can cooperate as men of good
will. This is the hopeful element in
the dilemma; Gottschalk points to it
in saying “the scientific and the re-
ligious spirit are united in a common
enterprise.”
James E. Hacke, ]Jr.
Menlo Park, Calif.
I wish to protest strongly against the
review by C. M. Gottschalk, of the
book Science and Religion by Schill-
ing. I have not read the book and
therefore am not concerned with the
first part of the review. But the second
part of the review can not be char-
acterized except as dogmatic and arro-
cant (see, e.g., “The fundamental

monotheistic faith . . . is disposed ol
by Huxley.").
Karl F. Herzleld
Washington, D. C. e T
On Nielsen on Bohr : =i
This is written to comment on the =
E = i ; TRACE TAKEN FROM
article by J. Rud Nielsen “Memories WIDE SELECTION OF READOUT OPTIONAL PHOTOELECTRIC
of Niels Bohr” {Ph)'_xi(.\' Tmhr_\‘. Oc- D EMICESTAYAILABEE SETITNGIREVICE
tober 1963).
I question the fitness of including
in this eulogy a snide statement min- Sensr“ve MOdeI 23-500 M|Cr0ph0tometer meas-
imizing the significance of Teller's r en5i ie over a 0 to 3.5 range
contribution to the “H” Bomb. It is ures d t S t E g -
unfair for the author t e this - ;
S S R O RESOLUTION . . . two lines, 5 apart, can be resolved at a transmission
portunity to attack an able scientist level of 50%, at 10x magnification.
who is apparently still strongly re- SLITS . . . width continuously adjustable 0-100y; length in .1, .2, .5, 1.0,
sented because he was right. 1.5, 2.0 and 2.5 mm steps. Circular apertures optional.
T T ROTARY PLATEHOLDER . . . can be adjusted through *=90° with vernier
Elmo E. Crump $ : .
W. Caldwell, N. J. to 0.1°. Vernier cross motion to 200 mm.
: ‘ FILM, PLATE VERSATILITY . . . takes films and plates up to 5” x 10”. Plates
Plasma Physics to 8” x 10” optional.
While the reference to Thompson’s DIGITAL READOUT . . . can be supplied with automatic punched card,
Introduction to Plasma Physics in cp?igiglizqﬂargr?fg;ctstape readout for three or more parameters to meet
- - T 5 QLR Teevva 5 i
8 evehen 6o e (footnote, PHOTOELECTRIC SETTING . . . can be provided for quick, manual setting
page 66) was most gratifying, your and reading to better than 1x between two points.
readers may wish to be informed of Ask for Catalog 23-500.
the correct publication and distribu-
tion arrangements for this book in
the United States. Actually, Addison-
Wesley has published the USA and Ca- Dedicated to excellence in the research, develop-
A s i ment and manufacture of precision analytical
nadian edition of the Thompson book. instrumentation.
It may be obtained either from us or
through the regular bookstore chan-
hels which:we SHMJIY' For further information . . . clip the coupon, attach to your company letterhead and mail.
Leslie J. Wilson e e e T el e e S|
Addison-Wesley Publishing Co. | JARRELL-ASH C_O MPANY |
Reading, Mass. | 26 Farwell Street, Newtonville 60, Mass. |
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