LETTERS

Walker in the widely respected (if
apparently unread) Astrophysical
Journal.
WiLLiam P. BipELMAN
Case Western Reserve University
10/87 Cleveland, Ohio
ANDERSEN REPLIES: My sentence
“New observations indicate rapid
core rotation in both M31 and M32”
may have been somewhat misleading.
I have asked John Tonry (MIT) and
Douglas Richstone (University of
Michigan) to help me clarify the
relationship of Walker’s observations
to the recent work. In observational
accuracy and realistic modeling of the
nucleus, the new data analyses go far
beyond what Walker was able to
achieve. The real novelty is not the
fact of the rotation but the recogni-
tion that the atmospheric blurring
may be hiding a discontinuous rota-
tion curve and that there must be
substantial dark matter in the form of
black holes or neutron stars in the
galactic nucleus. In 1962 it was
thought that galactic nuclei, like
globular clusters, would have a de-
creasing mass-to-luminosity ratio to-
ward the center, that is, less dark
matter than the outer parts. (Walker
states in his conclusions that his
observations support this view.) In
any case, Walker’s contributions have
not been forgotten; his paper (As-
trophys. J. 136, 695, 1962) is refer-
enced in the papers mentioned in the
PHYSICS TODAY news story.

Make Assistantships
Available to PhDs

According to the November 1987 is-
sue (page 86) about half of the gradu-
ate students in US physics depart-
ments in 1986 were foreign students.
Many of them are holding down low-
paying research and teaching assis-
tantships amounting to $8000-$9000
a year. Some schools do not exhaust
their allotments of such assistant-
ships.

At the same time, persons with
the doctorate degree, like myself, are
supporting families on unemploy-
ment insurance of $1000 a month.
Should not our universities make
these assistantships available also
to needy persons having a PhD but
no job?

I have responded to the advertise-
ments in pHYsICS TopAY for faculty
positions; the letters that come back
often are accompanied by glowing
descriptions of the experimental re-
search assistantships—available only
to graduate students.

Any department chairman must

A NEW DIMENSION IN GRAPHICS

Plotworks revolutionizes its
PLOTS88 package to include three-
dimensional contour maps at a
fixed level. You can now project
your two-dimensional contours in-
to the third dimension for a unique
visualization of your data.

PLOTS88 is a library of more than
50 subroutines to construct grids,
contour maps, and mesh drawings
that outputs to printers, plotters
and displays. A device-indepen-
dent graphics package, it includes

PLOT, SYMBOL, AXIS and LINE—
just to name a few.

Now your mainframe graphics
programs can run on your person-
al computer at your convenience
and at a fraction of the cost.

PLOTWORKS, Inc.
Department P-8
16440 Eagles Crest Road
Ramona, CA 92065
(619) 457-5090

“Toolmakers for the Information Age"”

Circle number 54 on Reader Service Card

technical literature.

Circle number 55 on
Reader Service Card

Your Source For
IR Polarizers...
1to 1000 um

We are the exclusive distributors of a quality line
of Infrared Polarizers, manufactured by
Cambridge Physical Sciences of England.

If you're involved in IR Spectophotometry,
Interferometry, Plasma Diagnostics or Astronomy
you'll be interested in Metal Mesh Polarizers.

Write or call today for your copies of our

////////////IIIMoIectron

DETECTOR, INCORPORATED
15208 Dell Ave.

Campbell, CA 95008 (408) 289-8211
Telex 5106002976, Fax (408) 379-1071

PHYSICS TODAY  AUGUST 1988 101



The FPS3N is an instrument quality
FAST POWER SWITCH™ designed
for applications using charge line
pulse forming techniques. Featuring
a versatile output format, the FPS3N
can be tailored to specific applica-
tions such as image intensifier
MCP’s, Pockels, Kerr, and Bragg
cells, as well as other modulator
applications.

T, = 2.8ns, Vs = 1000V
R, = 50 ohms, Jitter <<1ns

Directed Energy, Inc. offers an
array of high speed switch
modules, based on advanced solid
state technology, for numerous
applications from 100V to 1000V.
We also welcome inquiries for
custom designs.

Send for our new application note
entitled “Charge Line Techniques
Utilizing High Speed Power MOS."”

DIRECTED ENERGY, INC. 3

PULSED POWER COMPONENTS AND SYSTEMS

(303) 493-1901
FAX (303) 493-1903
2301 Research Blvd., Suite 101
Fort Collins, Colorado 80526

Circle number 56 on Reader Service Card
4107 PHYSICS TODAY ALIGLIST 1088

be aware that an enormous oversup-
ply of PhD holders is afloat in this
country. It is a national disgrace
that many of these talented people
must see their abilities go unused
while a kind of reverse discrimina-
tion in hiring foreign graduate stu-
dents persists.

JaMmes J. KLEIN

11/87 St. Cloud, Minnesota

Recognition for
Waldemar Voigt

In an interesting historical note in the
September 1987 issue (page 11) Nicho-
las Rott pointed out that 1987 was the
centennial of the discovery of the
Lorentz transformation by Waldemar
Voigt.! According to Rott, Voigt was
reputedly disappointed at the lack of
recognition that his discovery re-
ceived. He had reason to be. Never-
theless, Wolfgang Pauli's Relativi-
titstheorie® is not the only book to
mention Voigt’s discovery, although
its dismissal as a mere mathematical
result by that hypereritic did not help
Voigt's press. What Voigt actually
did was show that the wave equation
is covariant under his transforma-
tion—certainly a physical result.
Through the years there have been
other references to Voigt's discovery
by those who have taken the trouble
to read the original literature, among
them August Kopfl,> Max von Laue,*
Max Born,? Francis Sears and Robert
Brehme, and Anthony French.’
There are doubtless many others. In
fact, Arthur O'Rahilly,* in his schol-
arly, critical and quaintly idiosyncra-
tic examination of the fundamentals
of electromagnetic theory, devotes an
entire chapter, entitled “Voigt,” to
the Lorentz transformation. Too bad
Voigt did not live to see it. However,
Voigt did live to see his paper chosen
to be reprinted in its entirety in the
Physikalische Zeitschrift (a German
PHYSICS TODAY of his time) on the
occasion of what the editors called
simply the tenth “birthday celebra-
tion of the principle of relativity.”
There is no doubt that Voigt really
did discover what we have chosen to
call the Lorentz transformation. But
what we surely should like most to
know is what Hendrik Lorentz him-
self thought. Fortunately he tells us,
with characteristic generosity, in his
great classic The Theory of Electrons.
Because of the historical importance
of Lorentz's views and because his
brief footnote is even less known than
the work it cites, I quote it as it
appeared in 1909. (The number (6)
refers to the wave equation, and (287)
and (288) refer to the Lorentz trans-

formations. The italics are mine;
Lorentz italicized only the word
“free.”) ¥

“In a paper ‘Uber das Doppler’sche
Prinzip,” published in 1887...and
which to my regret has escaped my
notice all these years, Voigt has
applied to equations of the form (6)
(§3 of this book) a transformation
equivalent to the formulae (287) and
(288). The idea of the transformations
used above (and in §44) might there-
fore have been borrowed from Voigt
and the proof that it does not alter the
form of the equations for the free ether
is contained in his paper.”"”
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WirLiam T. DoyLE
Dartmouth College

11/87 Hanover, New Hampshire

Rorr rEPLIES: I am grateful for the

numerous references given by Wil-

liam T. Doyle, which refute my con-
tention that Waldemar Voigt’s paper

“Uber das Doppler’sche Prinzip” is

forgotten. However, there is an appli-

cation of Voigt's work that is rarely
remembered, and 1 would like to
reformulate it briefly in my reply.

It is undisputed that Voigt discov-
ered in 1887 the invariance of the
wave equation with respect to the
transformation that is named today
after Hendrik Lorentz. In classical
mechanics, linear acoustics is synony-
mous with solving the wave equation.
However, this equation is valid only
in the privileged system that is at rest
relative to the medium. In this situa-
tion an invariance is useful for the
determination of new solutions.
Voigt’s invariance leads, when ap-
plied to the field of a source at rest, to



