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Introducing Hughes model 3070H.
23" long, 2 ' /4" diameter. Only $1875.

W the most power we've ever put into
ihip pocket helium-neon laser: lOmW.

Inch for inch, the highest power
Mtput and lowest price going.

Ideal for laboratory and industrial
fork. Or anyplace you need high power,
)w noise, topnotch polarized output, and
Bsy mounting.

t has a completely sealed optical
avity, so there's no stray discharge tube

And like our 1 mW and 3mW hip
locket lasers, it has a wealth of features:
saled laser head (no optics cleaning or
idjustments), one year warranty (typically
9,000 hours operating life), power at
32.8nm, TEMOo, l ° n 9 l i f e because it's
old cathode, rugged weatherproof
(instruction, linear polarization, and
omes with 115V unregulated power

»ly.

You can get a discount price if you
fder in quantity. And delivery is from
lock.

But we advise reserving your order
»W. Since everyone seems to be picking
<r pockets.

letters
continued from page 15

sume that their statement was made
because I failed to mention that our
experimental knowledge of what is
termed "photon statistics" is repre-
sented by measurements of photoelec-
tron counting statistics. As is shown,
for example, in the review article by L.
Mandel,1 the latter can be derived
with no other use of quantum theory
than is required to show that the prob-
ability per second of photoelectron
emission is proportional to the average
square of the electric field. This is, of
course, the photoelectric effect, which
Scully and Sargent included among the
phenomena not requiring the use of
quantum electrodynamics for their ex-
planation. I agree that one does not
obtain the "particle" term from a cal-
culation of the energy-density fluctua-
tions of a classical field alone; the
presence of the added stochastic ele-
ment involved in electron emission is
essential. But if one chooses to say
that the counting of a photoelectron
implies the counting of a photon, one is
simply demanding the microscopic
conservation of energy, which I dis-
cussed in my letter, and which Scully
and Sargent regard as part of "a turbu-
lent sea of philosophical argument"
that is better avoided by concentrating
on the comparison of theory with expe-
riment. I agree with them, and it is
the experimental comparison of pho-
toelectron counting statistics with the
predictions of semiclassical theory that
shows that fluctuation in the black-
body spectrum is also not a phenome-
non requiring a quantum-electrody-
namical explanation.

Reference
1. L. Mandel, "Fluctuations of Light

Beams," in Progress in Optics, ed. E.
Wolf, Vol. II, North-Holland Publishing
Company (Amsterdam) 1963.

FORREST C. STROME, JR
Eastman Kodak Company

Rochester, New York

THE AUTHORS COMMENT: We appreciate
Forrest Strome's letter clarifying his
previous comments on fluctuations in
blackbody radiation. We objected to
the implication that the "intensity fluc-
tuations in a light beam" can be com-
pletely understood with a classical field.
In his present letter he pointed out that
in practice photoelectrons are what we
observe and the fluctuations associated
with the photoelectron distribution
have both wave and particle contribu-
tions, whether calculated by a semi-
classical or a fully quantized theory.
This point is well taken. [Note how-
ever that this is true even when the
quantum efficiency (probability of
photoemission) is unity (Scully and

" \

Lamb, Phys. Rev. 179, 368, 1969).] In
principle, however, we can measure the
total (macroscopic) energy in each
member of an ensemble of cavities pre-
pared in thermal equilibrium. (A dis-
cussion along these lines will be given
elsewhere by Chao and Scully.) We
could then reduce our data to find the
average energy, (E) a nT, and the fluc-
tuations AE. Semiclassical theory for
these measurements predicts AE =
MT2, while the fully quantized theory
predicts AE = n-i2 + n-r. It is this
difference that we regard as providing
another vote for a fully quantized over
a semiclassical radiation theory.

MARL AN 0. SCULLY
MURRAY SARGENT III

University of Arizona
Tucson

Journals needed
Our recently formed research institute
is in the need of journals (back numbers)
and books for its library. We are in-
terested in offers in the following fields:

General physics
Astrophysics
Optics
Electronics
Solid-state physics

Donations would be most welcome.
FERNANDO BRODERB.

Instituto Nacional de
Astrofisica Opticay Electronica

Apartados Postales 51 Y216
Puebla, Pue., Mexico

New Journal
We have just started a quarterly jour-
nal of opinion—Scientific Opinion—for
the scientific and technological com-
munity in India. The maiden issue
came out in August 1972.

We invite all India-lovers to partici-
pate actively in this excitingly unique
venture by contributing their opinions
(through letters, articles, essays and so
on) on problems facing our country in
these areas.

NARENDER K. SEHGAL
Scientific Opinion

465-R Model Town
Jullundur 144003

India

Correction
October, page 64—The most recent edi-
tion of Graduate Programs in Physics
and Astronomy and Related Fields is
that of October 1971. It is available for
$7.50 prepaid, $8.50 otherwise, as
described in the October 1972 issue.
Order from AIP, 335 East 45th St., New
York, N.Y: 10017. n
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