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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 a 3-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-
uate students can do original work.

It's everything a teaching/research
system should be: simple to
operate, virtually
maintenance-free,
easily modified for
different experiments,
low initial cost,
expandable with
optional equipment.

Our booklet, •'The Van de Graafi
Nuclear Physics Teaching Laboratory,"
shows just how this equipment and
course book combine theory and prac-
tice in the modern physics curriculum.
We'll be glad to send it to you.
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Burlington, Massachusetts
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What is appalling is on one hand the
waste of talent, training and experi-
ence; and on the other the frustration
and embitterment of individuals who
have devoted a good part of tlieir lives
to preparing for a rewarding voca-
tion of, they are told, tremendous
social significance. They do not
usually begin their education dedi-
cated to the ultimate study of hadrons,
gravitons, excitons or rotons. They
bring to it instead a love of physics
and a desire to do something with it.
Those of us who are responsible for
shaping their education guide them
to certain topics and skills and then
give them a document that, we claim,
certifies that they are competent in
something worth being competent in.
In the past they have always had the
possibility of, in effect, continuing
their graduate study indefinitely; so
they never questioned the validity of
their elders* guidance. Now Herbert
Hersh writes (PHYSICS TODAY, May,
page 11) that at the New York place-
ment service he saw " . . . a lot of
green PhD's coming into a difficult
labor market that their graduate
schools and professors had not pre-
pared them for. There is an employ-
ment crisis." There is a crisis, and
it is far deeper and more bitter than
a matter of jobs. It is a crisis that
has already begun to alienate the
young and beginning physicists from
the schools, from the "Establishment,"
from all the forces that have shaped
a physics environment that no longer
appears valid to them. This environ-
ment has to change, or they will stay
angry, even if they do get jobs in
other fields; anger is no monopoly of
the poor. This anger, and this frus-
tration, and this bitterness, can be as
great a threat to the future of physics
as, on a broader scale, they are to
the future of higher education.

It is imperative that the physics
community respond to the crisis that
faces it; the most pressing area in
which change is needed is in the
schools, but they are not independent
either of each other or of the "out-
side world'" of physics, especially the
federal government. It is therefore
vital to have the active participa-
tion and leadership of AIP, its mem-
ber societies and publications. If
AIP and the rest of the physics Estab-
lishment do not concern themselves
more seriously than they have with
what is going on, the alienation to

which I referred above will become
total, and the glorious space age will
be remembered not as the flowering
of physics, but as its funeral.

WILLIAM SILVERT

Case Western Reserve University

AN AUTHOR REPLIES: The informa-
tion on job offers was collected as part
of AIP's annual graduate-physics-stu-
dent survey. If a student identifies
himself as a 1967-68 graduate-degree
candidate who is looking for employ-
ment, he answers the following re-
quest for information: "State the
number of written job offers received
in anticipation of your degree."

The questionnaires were mailed out
during the second half of May with a
follow-up mailing around 1 July, and
we received the responses throughout
June, July and August.

In May 1969 we sent a "letter of
enquiry" to those who indicated zero
job offers during the summer of
1968. This letter was designed to
determine the present employment
status of those new physicists. If
these one-year-old addresses are still
good, we hope to publish the results
shortly.

SusANNE D. ELLIS

American Institute of Physics

Continental drift?

I wish to point out what appears to be
an overenthusiastic advocacy of conti-
nental drift by Donald L. Turcotte and
E. Ronald Oxburgh (PHYSICS TODAY,

April, page 30). This they expressed
as "Today most earth scientists accept
continental drift as a geological fact"
and "In the last five years verification
of ocean-floor spreading has changed
the status of continental drift from
speculative conjecture to a generally
accepted fact." The physicist reading
this and the rest of the article will be
misled as to the present status of the
concept of continental drift. It is still
very much in the argumentative stage,
although the authors ignore the impor-
tant evidence against it, mostly fau-
nal.1 It may soon reach a state of
generally accepted theory, but now dis-
cussions of this concept are most apt to
turn into a good argument.

The authors' main evidence centers
around three possibly interrelated phe-
nomena: polar wandering, sea-floor
spreading and continental drift. There
is a tremendous body of evidence for
sea-floor spreading, most of it quite
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the second revolutio
in computer time sharing

begins NOW

• The AL/COM interactive
time sharing network will electrify

every sophisticated computer user
in the United States.

AL/COM now gives you more interactive
computing power with faster response
time, than any other time-sharing sys-
tem . . . 32,000 36-bit words per user.
Cycle time one microsecond. Your ac-
cess to this increased computer power
is instantaneous and direct. Through
your telephone. Privately. It's a "tough-
job" system and it has the best price/
performance ratio there is.

• AL/COM has a policy about
insoluble time sharing problems.

We solve them.
We're after the tough jobs, the big ones.
We're talking about price/performance
...good response time...and freedoms
that time-sharing hasn't granted you
before. Things like:
Core Capacity — AL/COM gives you
160,000 characters (32,000 words) in ac-
tive core per user.
On-Line Storage - AL/COM has a bil-
lion characters of disc storage.
Large F i l e s - A L / C O M gives you
1,250,000 characters per file.
Fast Access - AL/COM can search a
2.5 million character bank in seconds.

• The things you can do with
AL/COM time sharing are limited

only by your imagination.
AL/COM has the bugs worked out.
We've been up for 3 years. We can con-
nect you with teletypes, line printers,
CRT's and multiplexers. We speak eight
languages . . . BASIC, FORTRAN IV,

OBOL etc. We're adding others. ALV
oOM *^ves prah' science, engi-

neering, and banking. It's for operations
research, marketing and statistical
analysis, and bridge building . . . for
management information, investments,
and manufacturing. We even do little
problems well.

• When comparing time
sharing services,
you can't include

AL/COM with
the others.

AL/COM service stands out because
we've interlaced a str ing of mult i -
processing AL-10 systems, with one
computer backing up another in each
system, and a second dual system
backing up the first . . . and we'll soon
have ten. They're all side by side, but as
close as your local phone. Think about
that... central files... back-up... speed
. . . reliability . . . distributed nationwide
by the AL/COM Time-Sharing Network.

• When you select AL/COM
you get a nationwide
network of computer

software professionals.
We bring AL/COM to you through a na-
tionwide network of professional soft-
ware organizations. We're more than
reps, dealers or branch offices. We're
AL/COM Associates; local, independent
firms, among the best in the industry.
Systems and applications expertise is
an integral part of the AL/COM network.
This means you have the largest group
of independent computer software ex-
perts to help you solve problems more
eff ic ient ly, right at your elbow . . .
through AL/COM. Two new "Associ-
ates" are select ing AL/COM each
month. Why don't you?

• In just 30 seconds,
you can arrange for

a demonstration of the
world's best

price/performance computer
time sharing service

Experiencing AL/COM is believing
We'll benchmark AL/COM against your
present system. Compare the response
the speed, the cost. Do you have a prob-
lem you can't solve on your present sys-
tem? Try us. We're after the tough ones.

• It
takes
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to start
a revolution.

Revolutions are started by people dis
satisf ied with the way things are.
Success depends on a change for the
better. That's what AL/COM is all abc
. . . and it's revolutionary.

Contact us for information or demonstration
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recent, and this is fully acceptable.
What is not acceptable without ques-
tion is that it results in continental
drift. After all, sea-floor spreading is
occurring on both sides of South Amer-
ica, and it is faster in the Pacific than
the Atlantic. Where does it go? If
the answer is "into the Andes," or un-
der the continent as some have pro-
posed, there should be severe distur-
bances in trench fillings of the west
coast of South America. These have
not been found.2 Thus sea-floor
spreading is evidence neither for nor
against continental drift.

Polar wandering is pertinent to con-
tinental drift only as it indicates the
presence of magnetic poles diverging
with time, for there is no requirement
that a changed position of the mag-
netic pole indicates a changed position
of the geographic pole. Thus the au-
thors jump from a magnetic-pole wan-
dering to a geographic-pole wander-
ing when they cite the coral-distribu-
tion evidence. This jump is entirely
unwarranted. It presumes the same
width of temperature zones throughout
time as are present today. The evi-
dence against this is tremendous.

In addition, the distribution of cer-
tain marine fossils in the Permian (ap-
proximately 250 million years ago)
suggests that the position of tempera-
ture zones with respect to our current
geographic poles was similar to that
of today.3

It is thus clear that the authors have
overstated their evidence as well as
the acceptance of theory. I am not
attempting to say that it is all non-
sense. There is evidence for conti-
nental drift as well as against it. One
of the best evidences is the fit of rocks
on both sides of the South Atlantic
(their figure 1) [below]. The point is,
the jury is still out!

References

1. H. B. Fell, Nature 214, 1192 (1967).
2. D. W. School, R. von Hune, Science

159,869 (1968).
3. F. G. Stehli, C. E. Helsley, Science

142, 1057 (1963).

WILLIAM R. COOK

Clevite Corp

THE AUTHORS REPLY: Cook takes ex-
ception to our statement: "Today
most earth scientists accept continental
drift as a geological fact." Neither we
nor, we imagine, Cook have conducted
a formal opinion poll on this question,
but a fair indication of the way active
earth scientists feel is gained from
the abstracts of the hundreds of pa-
pers presented at the annual meetings
of the American Geophysical Union
and the Geological Society of America
over the last two or three years. A
rough count of relevant papers sug-
gests something like 99 papers ac-
cepting, or in favor of, drift for every
1 against.

To say that a hypothesis is generally
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NUCLEAR RADIATION
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complete, integrated Harshaw
systems or components for today's most advanced disciplines
Today's physicists, working over a broad range of endeavors, will be interested in
Harshaw's broad new capabilities. From crystals and solid state detectors to complete
downstream electronics, you can select with confidence from the Harshaw line.

NUCLEAR SPECTROSCOPY C X - R A Y SPECTROSCOPE
Ge(Li) detection systems
Nal detectors
Si surface barrier detectors
BF3 & He3 gas filled detectors
Electronics

amplifiers
preamplifiers
voltage supplies
time-logic circuits
pulse shaping circuits
coincidence systems

X-ray scintillation detectors
Scintillation specials
Electronics

PHA systems
amplifiers and preamplifiers
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sealer-timers

Complete updating and automation
of X-ray systems

HIGH ENERGY
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Cerenkov materials
Organic scintillators
Inorganic scintillators
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UPDATED X-RAY VACUUM SPECTROMETER
We will replace and update your counting
and data handling electronics with a state-
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grammer for automatic goniometer control
and data output.
Standard programs can be built and used
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• Routine quality control analysis
• Micro and macro strain measurements of
crystals, metals, electro-deposits, etc.
• Computer interpretation of crystalline
unknowns including structure and size
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Using your present X-ray generator and
goniometer, we will update your complete
system to perform as well as any currently
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new system will be:
• Significant improvement in peak-to-
background ratio.
• Automatic goniometer positioning and
data handling with direct computer inter-
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accepted, however, is very different
from saying that it is so complete that
no problems remain. But, as we tried
to show, the volume of supporting evi-
dence from many different sources is
so great that it now appears to the
majority of scientists more reason-
able to attribute any apparent con-
flict of other observations to our inad-
equate understanding of the phenom-
ena to which they relate, rather than
to question the drift hypothesis as a
whole. We feel, however, that most
of the points raised by Cook have been
adequately dealt with in the pub-
lished literature.

To consider the specific points
raised: Faunal evidence may, with
great caution, be used to test the
feasibility of any particular reconstruc-
tion of the continents. Some of the
reconstructions proposed in the past
have been incorrect, and palaeontologi-
cal evidence has helped demonstrate
this in particular cases. We do not
see how faunal evidence can be used
to construct a general case against
drift.

As stated in our article, we feel that
the evidence in favor of the destruc-
tion of crust in oceanic trenches is
very strong1; our solution to the case
Cook mentions is shown in our figure
7. That severely deformed sedimen-
tary trench fillings are not found is
surprising only until it is realized that
sediment that has been severely de-
formed no longer contains planar re-
flecting horizons and becomes seismi-
cally opaque. The strongly deformed
sediment probably forms the opaque
material on the trench wall against the
island arc.

We agree that divergence of polar-
wandering paths for different conti-
nents is an important indication of
drift, and we discuss the relationship
between the geographic and magnetic
poles. Cook is wrong to suppose that
the reef-distribution argument depends
on assumptions of the constancy of
width of climatic belts. It depends
only on the assumption that climatic
belts have retained throughout geologi-
cal time a generally symmetrical dis-
tribution about the geographic pole.
The coral-reef test, however, was an
important test in another way; if re-
positioning the reefs at the latitudes
indicated by palaeomagnetic evidence
had, for example, located them all at
the north pole we should have strong
reason to doubt the method. In fact,

the distributions of all kinds of latitude-
dependent deposits make good sense
when restored to their palaeomagnetic
latitudes.2

As for Cook's point in his penulti-
mate paragraph, the drift hypothesis
does not preclude the possibility of cer-
tain continental areas having similar
climates today to those that they had
in Permian times. To retain Cook's
metaphor, we believe that the jury
came back several years ago.

References
1. E. Irving, Palaeomagnetism, John

Wiley, New York (1964).
2. B. Isacks, J. Oliver, L. R. Sykes, J.

Geophys. Res 73, 5855 (1968).

DONALD L. TURCOTTE
Cornell University

E. RONALD OXBURGH
University of Oxford

What happened to my journal?
In his article "What Happened to My
Paper?" (PHYSICS TODAY, May, page
23) Samuel A. Goudsmit gives us
valuable insight into the difficult job
of preparing papers for publication in
The Physical Review. But what hap-
pens to the printed issues? The latest
I have seen is dated three months ago.
Why the long delay (which can al-
most double the time from author to
reader)? What happens to my journal,
Dr Goudsmit?

ROBERT C. JOHNSON
University of Toronto

A REPLY FOR AIP: Goudsmit has asked
me to respond. For The Physical Re-
view, as for some 17 other journals,
the American Institute of Physics takes
over responsibility for copy editing
and production once the articles have
been accepted by the scientific edi-
tor's office. The handling of more
than 60 000 pages per year, which
amounts to around 257c of the world's
journal literature in physics, is a major
undertaking, and we are sometimes
beset with difficulties that lower our
performance to the level characteristic
of many other of the scientific so-
cieties.

The Editorial Section at AIP, which
took up a few lines in Goudsmit's
article, numbers approximately 60
people, about one third of them work-
ing on The Physical Review. We
have been hit hard by staff losses,
and recruitment of competent people
to be trained as copy editors has been

Like magic —vector
impedance instruments
read out complex
impedance in an instant.

Measurements in scientific and educational lab-
oratories involving impedance magnitude, Z,
and phase angle, e, no longer require tedious
test procedures. These measurements are now
as easy to make as voltage readings. No nulling
. . . no balancing . . . no calculations to make.
The wizardry of these HP instruments provides
direct readout in terms of z (in ohms) and e
(in degrees) over a continuous frequency range.
HP 4800A Vector Impedance Meter covers the
5 Hz to 500 kHz range. You set the frequency,
select the impedance range and read: Z from
1 ohm to 10 Megohms, and e from —90° to
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