
Accelerator Switching
and Analyzing
Magnet

Water
Moderator

Complete Nuclear
Physics Teaching Laboratory

At last! An accelerator-based
teaching system for less than
$50,000. A lot less if you already
have some of the electronics.

By system, we mean first, the
equipment: a 400 KeV Van de Graaff
accelerator, vacuum equipment,
magnet, scattering chamber,
detectors, radioactive sources,
support electronics, pulse height
analyzer, and radiation monitor.

Second, our teaching manual: 30
graded experiments in nuclear
physics, explained step by step,
enough to fill a3-semester laboratory
course. By then the student will
have performed the fundamental
experiments of nuclear physics and
encountered a great deal of quantum

' mechanics, atomic physics, and
solid state physics.

Research? Yes. In nuclear physics,
solid state physics, atomic physics,
and activation analysis. The magnet
provides for additional research
stations where your staff and grad-

I uate students can do original work.

It's everything a teaching /research
: system should be: simple to
[operate, virtually
maintenance-free,
êasily modified for
different experiments,

Mow initial cost,
•expandable with
\ optional equipment.

Our booklet, "The Van de Graaff
Nuclear Physics Teaching Laboratory,"
shows just how this equipment and
course book combine theory and prac-
'ce in the modern physics curriculum.
We'll be glad to send it to you.

. fl HIGH VOLTABE ENGINEERING
H U Burlington, Massachusetts
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were chosen to serve as test cases. It
was stipulated that the remaining 97
cases would be determined by the de-
cision of the first eight. All eight were
won and are being appealed by the
government. The damage total for
the first eight cases was slightly more
than $18 000.

It was the contention of the FAA
during the test program that only
poorly constructed buildings could be
affected by the booms. Actually this
was all part of the "big sell" to lay the
ground work for the Super Sonic
Transport. Every possible trick was
used to rig the results of the tests.
These rigged results are still being doc-
tored to meet the new selling program
for the SST.

My home took from mid September
of 1961 until 15 Jan. 1963 to build.
It is built upon a pier and grade-beam
foundation. The center load-bearing
structure is steel. The foundation con-
tains 4000-pound-test concrete, 184
yards of it. The sonic booms caused
the bedrock beneath my home to shift
along the geological fault, thus crack-
ing my foundation and floors.

During May or June of this year
Doubleday will publish a book by Don
Dwiggins called The SST-Here It
Comes, Ready Or Not. I suggest that
the writer of your article might read
that book.

BAILEY SMITH

Oklahoma City

Air-coupled seismic waves?

Effects of the sonic boom from super-
sonic aircraft are similar to those pro-
duced by blast waves that, because of
atmospheric wind shears and temper-
ature inversions, return to earth at
long distances from the original source.
In studying such phenomena it is of-
ten difficult to explain the effects
produced in terms of the shock over-
pressure alone, and on occasions sig-
nificant effects appear to be associ-
ated with seismic surface waves. It
appears probable that surface waves
of this magnitude would be possible
only if they were coupled to the air
shock wave. Seismic waves travelling
in a layered medium, in which the
seismic velocity increases with depth,
form a dispersive chain of waves
whose velocity of propagation depends
on the frequency of the wave. If the
seismic disturbance is generated by
the loading of an air wave passing

over the surface of the ground, the
seismic wave with a frequency such
that its velocity is the same as that of
the advancing air wave will not dissi-
pate in the direction of the wave but
will, in fact, continue to absorb en-
ergy in a resonant manner and reach
an unexpectedly large magnitude.
Such air-coupled waves would appear
to be a very likely phenomenon asso-
ciated with sonic booms travelling over
the surface of the ground at a constant
speed. The acceleration record shown
as part of figure 11 in Harvey Hub-
bards' article appears to be typical of
that produced by air-coupled surface
waves. The frequency content of
sonic booms and the typical velocity of
the shock front over the ground would
appear to be close to ideal for the pro-
duction of air-coupled waves. The
geological structure of some regions in
the path of supersonic transports may
also lend itself to the production of
this phenomenon. This effect may
have been taken into account in con-
sidering the effects of the shock waves
from supersonic aircraft, but I have
not seen it discussed in the literature.

J. M. DEWEY

University of Victoria
Victoria, British Columbia

Criteria for sonic booms
Your February editorial asks two ques-
tions : (1) " . . . if . . . if . . . why can
we not show our neighbors that our
methods are strong, our criteria valid,
and our concerns interesting?" and
(2): "If there is a relation between
science and the human condition, how
shall we demonstrate it?" (All italics
mine.)

Answering question 2 first: It is
arrogant, and solecistic, to switch from
"physics" to "science" and assume that
"we" the physicists speak for all sci-
ence. Let physicists learn much much
more of other branches of science, and
show how they relate to human condi-
tions.

Answers to question 1: To show
neighbors that physics has valid cri-
teria, you first have to have them and
then demonstrate them. The article in
this same issue on "Sonic Booms" by
Harvey H. Hubbard demonstrates
clearly the lack of such criteria. He
says, "There are those who would ban
the supersonic transport . . . others are
taking a more realistic approach. . ."

Who would want Hubbard to ordain
matters of human condition when he
has clearly already made up his mind
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Rugged and small. That's a Bendix magnetic electron
multiplier for you. How rugged? It's impervious to ambient
atmosphere. You can even wash it with common, grit-free
cleaners. That's how tough the glass field and dynode
strip coatings are.

How sensitive? To the extreme ends of the electro-
magnetic spectrum. Including the hard ultraviolet range
unattainable by other detectors. Tungsten cathodes, un-
affected by visible and near ultraviolet radiation, allow
broad use as a windowless, solar-blind detector for far
ultraviolet and soft X-rays. Detection and counting of
photons, ions, neutral particles and nuclear radiation, too.

. . .Spectral response? 1500 A to below 2 A, with current
gain reaching 10s. Rise time exceeds 5 nanoseconds. Maxi-
mum dark current is 1 picoamp.

Other models are available, too. All rugged and as
compact as can be. And that makes them naturals for
rocket probes.

Power supply? Our matching Bendix Model 1122 is
solid state for assured constant voltage and minimum
maintenance.

More questions? Write: Scientific Instruments and
Vacuum Division, The Bendix Corporation, 3625 Hauck
Road, Cincinnati, Ohio 45241. Or phone (513) 772-1600.

Bendix makes
rugged electron
multipliers
this small.
Who could ask for anything less?

Specifications

Direction of view

Spectral response

Operating press, max. torr

Length, max. inches

Height, max. inches

Width, max. inches

Weight, nom. oz.

Model
M306

side

10"
5 x 1(H

4
.81
1.32

m

Model
M308

end
10'

1 x 10-"

214
.93
1.29

2

Model
M 310/
310B

side

10*
1 x 10-«

IVi
.80
.69

Model
M303

end
10'

1 x 1 0 "

5
1.62

4%
16

Model
M 312-1/

312-R

side

10'
1 x 1(H

214
1.05

.69
3
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that the supersonic transport will be
and therefore acceptance of such a
device is "realistic," and he will ". . .
minimize the effect. . ."

Do humans have a choice or not?
Why and/or why not should super-
sonic transports be built? Are there
cogent human reasons why any sonic
disturbance from civilian aircraft need
ever be tolerated? Aircraft manufac-
turers, NASA and others take it for
granted that this will come to pass,
and therefore it is "realistic." Perhaps
they are correct.

But where do the criteria of phys-
ics, as now practiced, include any
reference to the human condition, that
many humans object to things that
"can startle people and shake build-
ings?" Does physics have a formula
as to how big a minority must be to be
protected? Does physics offer any
proof that it is desirable for some
people to startle others?

J. B. HATCHER
Minneapolis

Rights of society

The article by Harvey H. Hubbard on
sonic booms is interesting. However,
I do have reservations about his last
paragraph, which is so typical of our
attitude toward undesirable man-made
environmental changes that I would
like to restate it (italics mine):

"Because booms can startle people
and shake buildings and their contents,
there is serious concern for public ac-
ceptance of the sonic boom. As a re-
sult, supersonic transport will be
limited initially to overwater opera-
tions. There are those who would ban
the supersonic transport altogether,
and a society for this purpose has been
formed. Others are taking a more
realistic approach. Consideration is
being given to the development of ad-
vanced-design aircraft that would
minimize the effects of sonic booms.
Backup research is already under
way."

What is so unrealistic about ban-
ning the supersonic transport alto-
gether? Aren't supersonic transports
made by human beings to serve other
human beings and doesn't society have
the right to decide whether it is desir-
able to have supersonic transports?

And what is so laudable about back-
up research on sonic booms being "al-
ready" under way? I, personally, am
looking forward to supersonic travel.

However, I would want to insist not
only that backup research continue,
but that the problem of sonic booms
be solved in a socially-acceptable man-
ner before transports are allowed to
cross the continents. In fact, I think
society has every right to insist that
standards for acceptability be de-
veloped and framed into legislation be-
fore that day. MARTIN O. STERN

La Jolla, California

SST as pollution

Harvey H. Hubbard comments, "There
are those who would ban the super-
sonic transport altogether . . . Others
are taking a more realistic approach."
To me, the SST falls in much the same
category as pollution: It has the same
effect of demeaning the level of life
for large masses of the earth's inhabi-
tants. The only reason for its exis-
tence is the profit of a very small
minority, or perhaps the national pres-
tige. But I am not convinced that
either one is worth the cumulative
price that will have to be paid by so-
ciety, and until I am, I must disagree
with Hubbard and claim that stopping
development of the SST (at least with
government funding) is the only real-
istic approach. JAMES B. CONKLIN JR

University of Florida

THE AUTHOR REPLIES: Bailey Smith
cites a federal court case in which he
was awarded $10 000 for sonic-boom
damage and implies that the govern-
ment made full payment. I have been
informed by knowledgeable people
that the government has made no cash
settlement in this case.

References are made to sonic-boom-
induced structural damage, and it is
a matter of record that sizeable awards
have been made to property owners
for alleged damage. Paid damage
claims, however, do not constitute sci-
entific evidence of damage. In retro-
spect it is realized that many of these
claims were paid without proper vali-
dation. It is also the considered opin-
ion of many reputable engineers that
in cases where damage was observed
coincident with the occurrence of a
boom, the latter was only an extremely
small contributing factor.

John H. Wiggins Jr in the June
1967 issue of Materials and Standards
cites evidence that boom-caused crack-
ing in houses is below the "noise level"
generated by natural causes until the
nominal overpressures exceed about 10
pounds per square foot. He indicates,

BY PRINCETON GAMMA-TECH.

Be(Li) Deans
SOMETHING TO CHEW ON.

Choosing a Ge(Li) detector

Sometimes a Ge(Li) detector should
be planar, sometimes cylindrical,
sometimes five-sided, most often a
DUODE.™ Point is, the experimental
situation will determine what kind
of detector will give optimum per-
formance.

A few guidelines, among others:

1. For easiest efficiency calculations,
a planar detector is frequently the
choice. We make them to 15 cm3.

2. For ease in making solid angle cor-
rections, a planar or cylindrical
detector may be chosen. We make
cylindrical detectors to 30 cm3.

3. For maximum counting rate, a five-
sided detector must be chosen. We
make them to 40 cm3.

4. For maximum versatility, the
DUODETM spectrometer should be
chosen. This new Ge(Li) spectrom-
eter gives highest counting rate in
parallel operation. Highest resolu-
tion in single operation. Highest
full energy peak-to-background,
eliminating Compton edges, in
DUODE operation. We make them
to 40 cm3.

We'd be happy to send you details
on our Spectroscopy Specifications,
including absolute counting rate and
energy resolution at both FWHM
and FW .1M. And to help you choose
the optimum detector for your ex-
perimental situation, send for a copy
of our GUIDE TO THE USE OF
Ge(Li) DETECTORS. Or just tele-
phone us.

PRINCETON GAMMA-TECH

Box 641, Princeton, New Jersey, U.S.A.
(609) 924-7310. Cable PRINGAMTEC.
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