
.01 % GAUSSMETERS

For DC Magnetic Field
Measurement and Control

These gaussmeters have a degree of ac-
curacy and resolution far surpassing any-
thing previously available in a general
purpose device. They use the same rotating
coil principle with reference generator for
null balance that is used in our 0.1% gauss-
meters. Every effort has been made to
extend the accuracy to the fullest extent,
and to provide a rugged unit with long
operating life.

Wide Range of Measurements ivith
Complete Linearity.

Can be used from zero to maximum field
with uniform resolution over the entire
range. After balance point is determined,
readings are taken from a transformer type
divider with five decade dials and meter
for interpolation. Dial indications are
directly in gausses.
Resolution Comparable to NMR
Types.

High resolution (approaching one part
per million at full scale) is obtained by a
high gain transistor amplifier with narrow
band filters for low noise. Balance indica-
tions are on a high quality Rawson meter,
reading directly in gausses.
Measure Non-Uniform Fields
The rotating coil principle is not limited
to uniform fields. You can use it for com-
plete field plots including stray field meas-
urements. It can be used all the way down
to zero field or up to very high fields where
NMR cannot be used because of non-
uniformities.
For Electromagnet Control

A high level DC differential output sig-
nal is available for control or recording-
purposes. This signal goes through zero at
whatever value of field you set on the dials
and is ideal for pow^r supply control.
Stability of a few parts per million ,can be
obtained.
Construction Features

New stronger motor for more reserve
power. Temperature control for refer-
ence generator. Magnetic shielding of
both motor and generator. Rigid
mounting with vernier phase angle
control. Indicator in handsome walnut
cabinet, or can be rack mounted.

Specifications—Transverse field types:
Mai. Meter

Tip Field Resolution
Type Diam. Gausses (gauss/div.)

923-943 1/8" 111,110 1
920-940 1/4" 111,110 0.2
P24-944 1/2" 11,111 .02
922-942 3/4" 1,111.1 .005
926-946 1 1/4" 111.11 .0005
An axial field type may be available soon with same
range as 920-940. Prices, $975 probes alone, 12775
for complete gaussmeters.

Write for new bulletin.
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Association. His evidence included
elm (the ratio of charge to mass) lor
cathode rays (5 X 107 coulombs per
gram), ultraviolet light corpuscles
(7.3 X 107 C/g) and incandescent car-
bon corpuscles (8.6 X H>7 C/g), and
the charge e for Rontgen-ray ions
(2.2 X 10- l f l coulombs) and ultra-
violet light corpuscles (2.3 X 10-1 9

C).
Thomson concluded that the first

three kinds of particles were identi-
cal and had the same ejm. Having
determined e for the UV corpuscles
he necessarily attributed the same
specific charge to the other two.
Townsend had shown the same
charge on the hydrogen ion in elec-
trolysis (page 113).

Even the variation of elm with the
energy of the corpuscles was known
at about that time, and a paper by Sir

Campus democracy
I read with great pleasure the an-
swers given by several prominent sci-
entists to your questions about evalu-
ation of physics teaching ("Should
Students Grade Professors?", PHYSICS

TODAY, Jan. 1966, page 64) . I couldn't
agree more with the general opinion
that evaluation of a teacher by his
students is not only commendable but
indispensable. Therefore I feel that
further comment is needed regarding
a few ol the ideas expressed by one
of the interviewed professors.

Professor Arnold Arons is quoted
as.saying, "I do not believe that a
sound educational institution, with
high academic standards, can possibly
operate as a democracy. To see the
chaos and debilitation that result
from too much deference to student
opinion, one has only to look at
some ol the Latin American univer-
sities that have been unfortunate
enough to let student feedback take
the form of student voice in univer-
sity government."

1 believe the ultimate proof that a
particular university is a sound edu-
cational inslituion and has high aca-
demic standards is its ability to op-
erate as a democracy since its prime
goal is not to teach mathematics, bi-
ology or law, but to educate human
beings to live in a democratic society.

Ernest Rutherford and A. G. Gr
communicated to the American Ph
ical Society in April 1902, noted the
conclusion from this theory (by then
current) that "a portion of the effec-
tive mass is electrical in origin." The
paper was published in the Septem-
ber 1902 issue of Philosophical Maga-
zine.

Discovery of the electron did
wait for Millikan, who showed
ions changed the charge on oil drops
by simple multiples of ± e and al-
lowed the electric charge in the con-
ducting plates to distribute as in a
continuous electric fluid. His meas-
urements were regarded as accurate,
but unfortunately they contained
greater errors than he suspected.

W. B. Lewis
Atomic Energy of Canada Limited

Chalk River, Ontario, Canada

When Professor Arons talks about
"too much deference to student opin-
ion," it seems to me he implicitly
postulates that students don't have a
natural right to express their opin-
ions about internal university prob-
lems and that it is the faculty's defer-
ence and benevolence that give
students a voice in such matters. Pro-
fessor Arons sems to forget that in
the ultimate analysis the students are
the university—or at least the most
important part of it. If their natural
right to a voice is not recognized we
may very easily fall into the paradox
of having students who, as citizens,
are considered old and mature
enough to go to the polls and vote
for the man they want to be Presi-
dent of the United States, but too
young and inexperienced to know
what may be good or bad for their
small community, the university.

I was a student for seven years in
Argentinian universities and a teach-
er for more than two years, and I
can say that Professor Arons's re-
marks about Latin American univer-
sities are, unfortunately, true. But
they are not the whole truth: the
other side of the coin is that when
the universities were ruled through a
vertical structure, and the voice of
the students not only was not heart'
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It takes a
high-resolution,
high-stability
4096 channel system
to resolve
these peaks...

<#
e#

and only
Nuclear Data has it.

Heart of this new system is
the ND-161F Single/Dual
12-Bit Ana log-to-Digital
Converter. With its 4096 in-
line channels, the ND-161F
easily meets severe resolution
standards . . . clearly captures
the fine detail and narrow
spectral line widths typically
encountered in gamma ray
spectroscopy performed with
Ge(Li) detectors.

The ND-161 F offers fast
response for either a single
ormultiparameteranalyzer. Its
4096 channels are addressed
at a 1 6 megacycle digitizing
rate, thus reducing ADC dead
time effects and assuring high

data acquisition efficiency. A dual ND-161 F 4096 ADC generates
addresses for up to a 4096 x 4096 configuration.

The ND-161 F can be linked to two different memory systems:
(1) The ND-160M 4096 Channel Memory Unit provides the
memory capacity to store an entire 4096 channel single parameter
measurement. It can also be used for multiparameter experiments.
(2) The ND-181M 1024 Channel Memory Unit offers a more
moderately priced means of obtaining 4096 point resolution during
data acquisition. This is accomplished by digital selection of any
two octants from a 4096 ADC, for storage in the 1024 channel
memory. Accumulated data read out, after four measurements,
develops an entire 4096 channel spectrum.

Learn more about the exclusive benefits of NUCLEAR DATA
instruments for nuclear spectroscopy. Send for your copy of
NUCLEAR DATA ND-160 ANALYSIS SYSTEMS.

NUCLEAR DATA INC.
116West Golf Road, Palatine, Illinois 60067
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OFFERS UNIQUE
CAPABILITIES IN

ELECTRO-
OPTIC

CRYSTALS

•'•„ - •

The leading device and systems lab-
oratories increasingly specify Isomet
because of its broad facilities and
capabilities in electro-optic crystals. Iso-
met has under one roof an integrated
facility for cyrstal growth, precision
optical grinding and polishing, device
fabrication, quality control, evaluation,
and testing. Additionally, an active solid-
state research and development group
continuously provides state-of-the-art
technology. Call on Isomet for any needs
you have concerning:

Electro-Optic Crystals — such as ADP,
KDP, KD*P (now available in deuterium
enrichments greater than 97%), and
HMTA. Supplied as blanks or polished
to exacting flatness and parallelism
specifications.

Conductive Crystal Coatings — trans-
parent, metallic grid, and opaque.

Reflective Crystal Coatings

Electro-Optic Crystal Light Modulators
— for use from the UV to the IR.

Optical Harmonic Generation Crystals
— accurately oriented and mounted for
rapid and precise alignment in laser
systems.

Pockels Cell Q-Switches • Polarizing
Optics • Laser Crystals • Multilayer
Dielectric Reflectors • Custom Crystal
Growth and Fabrication

TECHNICAL ASSISTANCE — Isomet's tech-
nical staff will be pleased to discuss your
requirements and to send you appropriate
technical literature. Write or call Warren
Ruderman or Tom Nowicki.

4 3 3 COMMERCIAL AVENUE

PALISADES PARK, N. J . (2O1) 9 4 4 - 4 1 0 0

but was often silenced by violent
means, the universities in Argentina
reached their lowest academic stand-
ards and their poorest level oE teach-
ing.

I earnestly hope that PHYSICS TO-

DAY'S questionnaire to leading phys-
ics teachers is just the beginning of
an exchange ol ideas about the whole
science ol teaching, which, to my be-
lief, has been too much neglected.

Angel M. R. Ferrari
Tennelec Instrument Co., Inc.

Oak Ridge, Tenn.

Reply from Arons

In a brief interview it is difficult to
introduce all the qualifications that
are needed to ensure wide understand-
ing ol what one is saying. In asserting
that a sound educational institution,
with high academic standards, can
not possibly operate as a democracy,
I was using "democracy" in a very
literal sense—referring to a situation
in which students would actually have
a voice and a role in decision-making
and government in academic matters.

A student's connection with an edu-
cational institution is a voluntary as-
sociation, not a forced one. Implied
in this association is a willingness on
the part of the student to submit him-
self to a kind of discipline: that which
resides not only in the learning proc-
ess but also in the criticism and eval-
uation of his work by more experi-

The metric system

The points made in your editorial
"Meters for America" (PHYSICS TODAY,

Feb. 1966, page 120) were well taken.
I believe that a good' presentation
of the International System of Units
(SI) would serve a useful purpose
if included in PHYSICS TODAY.

As you point out, "the change isn't
always easy. . . ." Now backing up to
the second of your suggestions, that
"the millimicron is better than the
angstrom": the nanometer has re-
placed the millimicron.

I. R. Neilson
Loma Linda University

I applaud your editorial "Meters for
America." I could not help being

enced scholars. That many students
will eventually surpass the attainments
of their teachers is one of the glories
of the process and does not negate
my contention. Most students need
this criticism and evaluation in their'j
formative years, and a formal student
voice in academic matters inevitably
undermines the levels and standards
of this process. Under such circum-
stances, high standards of demand and
performance simply can not be main-
tained. Mr. Ferrari acknowledges this ^
impossibility by reference to his own
experiences.

I would be the last person to con-
tend that student opinions should
not be heard, and I would be horrified
at any activity being put down with
violence. I believe strongly that stu-
dents not only should be heard bu
should have a high level of participat-
ing responsibility in the government
of nonacademic aspects of a university.
When it comes to academic matters,
however, I believe that although stu-
dents should be able to express opin-
ions to their hearts' content, they
should be excluded from decision-
making processes. This mode of oper-
ation is not democratic, and I cate-
gorized it accordingly. I assure you
that I had no more intention of attack-
ing or disparaging democracy than
of attacking motherhood.

Arnold Arons
Amherst College

amused that in the same issue of
PHYSICS TODAY, on page 62, we have
a 1250-pound solar observatory that is
flying 21,600 miles; on page 65 we:
have a 65-ton electromagnet enclosin
30-inch dees; and on page 67 the solar
wind varies from .67 up to 2 million
miles per hour, with probes measurin
35 by 37 inches weighing 140 pound
being orbited into a band 40 million
miles wide. Half a dozen more ex-
amples on the same page show that
it is really going to be difficult f S
nonengineering types to make a com-,
plete conversion.

John V. Kline
Colorado School of Mines
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