
were lighter, so that there would be
four light flavors, the flavor group re-
ferred to by Faucher would be SU(4);
the color group would still be SU(3).

EDWARD WITTEN
Princeton University

11/19/80 Princeton, New Jersey

Quark nomenclature

Although quark nomenclature is cer-
tainly picturesque and somewhat en-
tertaining, I think it is unduly inconsis-
tent. Some uses of the term "charm"
are in question. "Charm," itself, is
consistent with other quark terminol-
ogy, such as "bare bottom" or "naked
beauty," but to describe a quark as
"charmed" is not. "Charmed" means
"lucky," not "having charm" in the
sense of beauty. The term "charming"
is the one required for consistency, and
I propose that henceforth a quark be
described as "charming," not
"charmed."

MANNY HILLMAN
Brookhaven National Laboratory

12/22/81 Upton, New York

Sizes of recruiting posters

I would like to suggest that institutions
sending out announcements about
their graduate programs voluntarily
limit the size of their posters informing
prospective students about their pro-
grams. Over the years the size of the
posters has been increasing. Today, I
received one 55 cm (22") wide and 48 cm
(19") long. This is too wide to fit into
our display arrangement. As a result
this very nice poster was not added to
the information available to our stu-
dents, since our display area only han-
dles material 28 cm (11") wide.

As graduate students get scarcer, the
publicity and recruiting campaigns
have intensified, but I believe that it
would be to our mutual advantage to
limit the size of publicity materials
voluntarily to 22 cm (8.5") wide and
35.5 cm (14") long.

JOSEPH E. PRICE
Idaho State University

10/27/80 Pocatello, Idaho

In praise of Eddington

Now that the Catholic Church is recon-
sidering its "conviction" of Galileo for
blasphemy, perhaps it would be appro-
priate for the scientific community to
do likewise—reconsider its conviction
of Eddington for insanity. The re-
markable humor of the alphas and

USE SYSTEM-60 FIBER OPTICS
FOR DATA TRANSMISSION

IIpulsar associates, inc.
high voltage electronics....
11491 Sorrento Valley Road San Diego CA 92121
(714)455 5933 TELEX 181768 PULSAR INC SDG

Circle No. 54 on Reader Service Card

GRATINGS
• Blazed Holographic Dye Laser Gratings in grazing

incidence up to 3600 g/mm and 35mm x 140mm.
• Littrow Gratings both classically ruled and Blazed

Holographic
• Master Stainless Steel or Silicon Gratings for molecular

lasers — excellent damage resistance, efficiency,
wavefront and heat dissipation. Superb for Waveguide
lasers.

Instruments SA, Inc., J-Y Optical Systems Division, 173
Essex Avenue, Metuchen, N.J. 08840 (201) 494-8660,
Telex 844-516. In Europe, Jobin Yvon, Division
d'lnstruments SA, 16-18 Rue du Canal, 91160
Longjumeau, France, Tel. 909.34.93 Telex JOBYVON
842-692882.

JOBIN
YVON'

Instruments SA, Inc.
J-Y Optical Systems Division

Circle No. 55 on Reader Service Card

PHYSICS TODAY / MARCH 1981 81



THE PRICE IS LIGHT.

Scanning monochromator for $499.
You don't have to spend $1,500 or more to display optical spectra.
Just hook up our $499 scanning monochromator to any oscilloscope, add

our silicon photodetector, and you're ready to display spectra from any source
in the range 300-HOOnm with ±4nm accuracy.

Available accessories include wavelength marker, light source, sample and
hold unit, liquid sample cell, and chart recorder interface.

Call today for literature. At Rofin, we want everyone to see the light.
Rofin Inc., Echo Bridge Office Park, 381 Elliot
Street, Newton Upper Falls, MA 02164-
Telephone (617) 527-4884-Telex 92240

Circle No. 56 on Reader Service Card

. . . Electronic Refrigeration
Electronic refrigeration, i.e. a thermoelectric
module plus a heat sink, can maintain cool
temperatures in a variety of electronic
packages. Call or write today for
Catalog 300. _ b

^ 0 ^ CAMBRIDGE THERMIONIC CORPORATION

CAMBIOM
5 CONCORD AVENUE CAMBRIDGE MASSACHUSETTS 0223* Telephone (61 7) d91 SdOO

Circle No. 57 on Reader Service Card

82 PHYSICS TODAY / MARCH 1981

letters \
betas not withstanding, I think that!
Eddington has little merited the ire;
and condemnation that he and his work i
have suffered over the past half-cen-i
tury. ;

Oh, some basis for ire is comprehensi- j
ble, if not legitimate. At one time I
Eddington proposed that a truly intelli-!
gent physicist could find out everything '•
about the cosmos by logic and a study of j
the fine structure of experiments per- j
formed in the laboratory. I need not |
mention his rationale that the cosmos j
was an inalienable partner in every ]
natural phenomenon. The main point i
appears to be: since there is an abun- |
dance of truly intelligent physicists— j
none of whom can perform in the pre- I
scribed manner—Eddington was obvi- j
ously crazy as a loon. \

Surprisingly Eddington's work has a :
pretty good record for staying relevant, |
and bits and pieces of his work—often
attributed to other researchers—keep !
popping up. I have not made a study of !
all of these instances, but a few of them j
strike out at my conscience as I encoun- i
ter them at random in the scientific i
literature. ;

The most recent one—attributing \
the nonzero rest mass neutrino to Na- j
kagawa—is perhaps excusable since I j
doubt if Nakagawa ever read Edding- j
ton's work. Nevertheless, in Funda- j
mental Theory, Eddington refers to the
decay of a cospin intracule (neutron) j
into a spin intracule (proton and elec- j
tron) and a neutrino which carries the
properties of the quantum tensor Zd
denoting a particle with nonzero rest
mass. Since Eddington's untimely
death occurred in 1944, he preceded
Nakagawa by a minimum of 19 years.
Perhaps Nakagawa is actually being
honored as the one millionth physicist
to entertain the notion of a mass-bear-
ing neutrino.

In relativity, credit for Eddington's
many contributions continues to fade
away. In one instance, the infall of
particles through the Schwarzschild
"r = 2m singularity," he does get one
half the credit although he published
his result in 1924 and his work was
rediscovered 34 years later. As a kind-
ness to Eddington, this work is referred
to as the Eddington-Finkelstein coordi-
nates, even though Eddington "did not
recognize" why he invented the coordi-
nate system (see Gravitation by
Misner, Thome and Wheeler).

In Dirac gamma matrices, which Ed-
dington honed to a fine edge in his
sedenion analysis (Fundamental The-
ory), the anti-hermitian representation
(gamma squared = — 1) is attributed to
Feynman even though Eddington pre-
ceded him by two decades. Eddington
himself referred to these matrices as
Clifford numbers, and they are related



through Pauli spin matrices to the
quaternions of Hamilton—so perhaps
they should be called the Hamilton-
Pauli-Dirac-Clifford-Eddington matri-
ces. As yet I have not identified Feyn-
man's contribution (See Modern Quan-
tum Mechanics With Applications To
Elementary Particle Physics by Eisele).

On the subject of nonconservation of
parity in beta decay, Eddington's model
of finite elementary particles predicted
this phenomenon long before it was
observed. To expand on this point, it is
space inversion and not parity which
gives rise to the basic convariance.
Only where angular momentum (spin)
can be neglected does space inversion
reduce to the parity operator. Right-
handed antiparallel spin is but a con-
vention for the lefthanded parallel spin
predicted by space inversion of finite
particles. The proper question was
never why is parity not conserved but
rather why is parity ever conserved,
and Eddington provided an answer four
decades ago. Eddington's model im-
plied that time inversion is a universal
physical operator in neither the macro-
scopic nor the microscopic realms. The
failure of time inversion covariance is
an Eddingtonian idea for which others
have recently received the Nobel
prize—and I do not deprecate their
work, for making the rediscovery
through kaon decay was unquestion-
able independent.

Eddington, alone yet adamant, re-
peatedly gave cogent arguments
against the meson as the quantum of
the strong-coupling field. He was of
course totally ignored, and Yukawa
even received the Nobel prize. Today I
can find no one that adheres to the
Yukawa view—and almost no one who
can recall Eddington's solitary posi-
tion.

Perhaps some of the more galling
aspects of Eddington's work were the
magic numbers: 2, 16, 256, 136 and
137. Eddington motivated the number
of protons and electrons in the universe
as (3/2).136.2256 or 2.3622 xlO79. To-
day this number is usually quoted as
1080 and is dissociated from its source.
The 2 fundamental particles have been
replaced by 3 tetrads (plus a supporting
cast) and the inverse of 137(TT) is very
much a part of quantum electrodynam-
ics.

The above instances are of course
only allegations of neglectful abuse
which must be confirmed by the scienti-
fic community-at-large. I trust that
verification will suffice to introduce the
issue: in view of the many instances
where Eddington's work continues to
be relevant to progress in science,
should we not be fair enough to give
him a trial free prejudice, ire and mis-
understanding?

PAUL NAWROCKI
12/19/80 Indian Harbour Beach, Florida •
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