THE IMPORTANCE OF
MULTIPLE SCATTERING

I was delighted to find the article by
Craig Bohren in the June issue of this
Journal [Am. J. Phys. 55, 524
(1987)]. As he so elegantly stated,
there are many natural phenomena
that are directly attributable to multi-
ple (inccherent) scattering. What he
left out, however, are the common
commercial applications of multiple
scattering. The two-flux formalism
described by his Fig. 1 forms the basis
of a theory of radiative transfer pub-
lished by Kubelka and Munk' and
made practical by Kubelka.>® The
color and hiding power of all paints,
plastics, inks, foods, drugs, and tex-
tiles are formulated on the basis of this
model. The Kubelka-Munk solution
to Bohren’s Eqgs. (2) and (3) can be
written in terms of measurable quanti-
ties such that the measured reflec-
tance R is given by

R=1+4+(K/S)

—JI(K*/S?) + 2(K/S)],

where K and S are equivalent to Boh-
ren’s kappa and beta and R is the mea-
sured reflectance of an optically thick
layer of material.

The application of a “two-stream”
multiple scattering theory to reflec-
tance spectroscopy has been intimate-
ly involved with the development of
our society and economy. That the
days of buying a car in “any color as
long as it is black” are far behind us is
due, in large part, to the efforts of phy-
sicists and chemists who, like Profes-
sor Bohren, took the time to provide
their students with a look at the
broader picture. Like Bohren, I won-
der why this topic is never presented
to students of optics.

Danny C. Rich
Manager of Research
Applied Color Systems
Princeton, NJ 08540
3 June 1987
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MORE ON g?

Physics teachers must emphasize
that “the acceleration due to gravity”

is an unfortunate name for g. Even
though it is often called an accelera-
tion, it does not, in general, usually re-
fer to an acceleration as recently sug-
gested.! In fact, it is this
misunderstanding among students
that leads to confusion since mg is of-
ten only one of the forces in the prob-
lem (e.g., inclined plane). Physics is

- full of confusing and misleading

names (e.g., “spin”) and always will
be. It is the role of the educator to
make the relationship between phys-
ical principles and the names of things
clear. For a heavenly body of mass M
and radius R, the ‘constant”
g=GM/R?* (or the “parameter”
g = GM /r*for r> R if you want to be
more general ), where G is the gravita-
tional constant. The condition a =g
(for acceleration @ which appears in
Newton’s Second Law) is a very spe-
cial case. I think those aspects of re-
cent letters'” that discuss names of,
and units for, g are not very helpful or
relevant.'”

Peter Beckmann
Department of Physics
Bryn Mawr College
Bryn Mawr, PA 19010
21 May 1987
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COMMENT ON LETTER BY
H. ERLICHSON [Am. J. Phys. 55,
104 (1987)]

With respect to a recent letter of
Professor Erlichson' I would like to
make the following remarks:

The Cartesian physics is a space-
time doctrine while the Newtonian
physics is a space-time-mass one.” For
example, the Cartesian quantity of
motion has the dimension (L 3*)(L/
T) = L*T ~!, whereas the Newtonian
quantity of motion has the dimension
MLT ~'. Consequently, the formula-
tion of the concept of density

( Newtonian mass of the body )
Volume occupied by the body

is impossible in the context of the Car-
tesian physics.

Descartes “identified matter with
extension and regarded extension as
the chief characteristic of matter.”?
The Cartesian identification of matter
with extension (volume) does not im-
ply that quantity of matter was used
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within his physics as an independent
element. In fact, quantity of matter
does not enter in the Cartesian physics
as an independent element.

A consequent formulation of the
concept of density requires the idea of
a given quantity of matter in a given
volume. In order to formulate the con-
cept of density two other basic con-
cepts were historically necessary: Ato-
micity and Vacuum.* In fact, both
concepts are not present, due to philo-
sophical impossibility, in the Carte-
sian physics. Descartes conceived the
divisibility “ad infinitum” of the
parts. A restriction to this divisibility
would be a severe limitation of divine
omnipotence; for this reason the ato-
micity constitutes an unacceptable
concept for Descartes.’ On the other
hand, the communication between the
parts requires, for Descartes, a medi-
um; for this reason vacuum was de-
nied in his physical doctrine.®
- The Cartesian theory of condensa-
tion and rarefaction, referred to by
Professor Erlichson, is an intricate in-
tellectual construction based only in
the extension and motion (a LT phys-
ics).

J. B. Bastos Filho
Departamento de Fisica
Universidade Federal de Alagoas
 Cidade Universitaria

57000 Maceio, Alagoas, Brazil
18 June 1987
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RESPONSE TO “MISSING
CITATIONS” ’

Recently, I read a letter by G.
Faucher' concerning my note on the
angular momentum operators,” which
did not cite an earlier paper by Gupta
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