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Einzel Lens, EG-401 Electron Gun, AC-901 Double Focusing
Electrostatic Energy Analyzer, and SA-901 Shield Box. Call us for
prompt and friendly attention.

comstock

P.0.BOX 199 OAKRIDGE, TENNESSEE37830 (615)483-7690

Circle number 86 on Reader Service Card

SYSTEMS FOR RESEARCH

m Up to 10,000,000 watts of peak power
B From deep UV to infrared

B 10 nanoseconds to 20 milliseconds
Are you doing research on the
following?
e Specialized Photography
* Photochemistry
¢ Photobiology
¢ Fluorescence Lifetimes
e E.5.R. Spectrometry

v We welcome inquiries for custom

flashtubes and custom pulsed
light systems.
XEMNON corporation o
20 Commerce Way, Woburn, MA 01801

(617) 938-3594 Telex: 928204

Circle number 87 on Reader Service Card
156  PHYSICS TODAY / MARCH 1986

like to make an inference regarding the
next steps:
» The following second step would
take place in the USSR: Under an
inch-tall headline “AMERICAN SCIEN-
TISTS FOR PEACE,” Pravda would ap-
plaud the action and announce that the
Soviet people enthusiastically join the
US scientists in their condemnation of
American militarism. To express its
solidarity and strengthen the united
peace front, the Soviet Union would
reinforce its nuclear defenses along its
western borders and the authorities
would increase their firmness in deal-
ing with any hooligans who might
attempt to sabotage this peace initia-
tive.
» In the third step, a Charles Schwartz
would try to exonerate the Soviets by
pointing out that in the US undesirable
things are happening as well—for ex-
ample, the deficit rose again by $2
billion—which naturally makes the
USSR feel more insecure and justifies
their build-up, which must be coun-
tered by fresh grass-root initiatives for
arms reductions.
» In the fourth step, lzvestia would
add full support, and so on.

There is nothing like logic and clear
thinking.

V. KLEMES
National Hydrology Research Institute
7/85 Ottawa, Canada

In 1972 Tony Dorney and I published' a
paper in which we drew attention to
the near-degenerate sets of states (now
called clusters) of spherical top mole-
cules at high angular momentum, and
we gave a semiclassical explanation of
this behavior. Subsequently, thanks
mainly to developments in laser tech-
niques, these clusters have been ob-
served in a number of molecules, and
your July 1984 story “High-spin molec-
ular rotation spectra are surprisingly
simple” (page 17) is devoted to this
subject. Unfortunately your article
contains a number of historical inaccu-
racies, including:

P claims that the clusters were discov-
ered in Los Alamos in the mid-1970s
and that the standard theoretical ap-
proaches of the day offered no explana-
tion

P a quotation from William Harter
that there were fewer lines “than
anyone had ever dreamed” in the mid-
1970s

P aclaim that the explanation “finally
emerged from the Los Alamos comput-
er diagonalization” in 1976

P a claim that “neither the clustering
nor its orderly division by the separa-
trix had been anticipated”
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- : ultrasonic analysis of materials
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We offer pulse powers of up to

5 kW r.m s and our pulsers cover a
¥, frequency range of 100 kHz-1 1 GHz If
you're working with difficult samples such as
modern composite materials, Matec's toneburst
echo train 15 the only way to go!

But we're not resting on our laurels — that's no way
to run a railroad! Our highly trained engineers have been
busy recently — designing new computer-controlled instru-
ments, including a 100 kHz-20 MHz Tracking Receiver with

quadrature phase-sensitive detection for example

Our new ESA system (Electrokinetic Sonic Analysis) 1s increasingly replacing
Zeta Potential/Microelectrophoresis as a new, fast way to measure the electrical
double-layer properties of concentrated colloidal dispersions. ESA measurements can

be made with opaque samples and in particle concentrations from 0.1 to 75% by weight
So, call or write for our new catalog and we'll set you on the right track!
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S. Alexander
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Gamma-Spectroscopy in the IBM PC

There are modules or cards available to make your IBM PC1 behave like an MG
At Aptec we have gone many steps further and combined our IBM-compatible
M-CArd with 2 powerful UNIXt1-type operating system to provide MCA
capabilities tailored to the laboratory environment.

For the first time multi-user, mult-tasking, and even networking capabilities are
available o the MCA user at a fraction of the cost of currently available hardware.

Plug up to 3 M-CArds into an IBM PC XTt and count from 3 germanium
deteclors i dently. Each M-CArd has up fo 8K x 32-bit on-board dala
memory and basic pulse height analysis is performed in hardware independent
of the PC processor. The M-CArd accepts signals from an external ADC of your
choice.

We\ve packaged the M-CArd along with basic PHA display and acquisition soft
ware and either of two versions of the QNXt11t operating system . . .

. ... for under $3500.00 MULTI-PACK comes with QNX 1.2 which provides
full muilti-user, multi-tasking capabiliy.

... for under $5000.00 NET-PACK provides QNX 2.0 and the capability to
assemble MCA stations info a Local Area Network with intercommunication and
distributed processing.

For more information on our approach fo gamma spectroscopy in the IBM PC
call or write today fo:

} A Aptec Engineering Limited  Aptec Nuclear Inc.
) 4251 Steales Avenue West 210 South Bth. Street
Downsview, Ontario Lewiston, New York 14092
Canada M3N 1V7 USA.
Tel: (416)661-9722 Tol: (716)754-7401
Telex: 06527210 Telex: 08527210

+/BM PC and IBM PC XT are trade marks of IBM Corporation.
1+1UNIX is a trade mark of Bell Laboratories.
1+H10ONX is a trade mark of Quantum Software Systems Ltd.
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» a claim that Harter and Chris Pat-
terson “devised the rotational energy
(RE) surface.”
In this four-page news story largely
devoted to Harter and Patterson, there
is a one-sentence mention of our work.
In a comment on a letter by Philip R.
Bunker, Harter (January 1985, page
13) says, “References to the paper by
Dorney and Watson are included in all
our publications on the subject of clus-
tering,” but apparently this does not
inhibit him from making false state-
ments about what “anyone had ever
dreamed” or what “had been anticipat-
ed” by the mid-1970s. Harter also
claims that the one-sentence mention
of our work “overstates” our contribu-
tion. Inasmuch as the topics listed
above are treated in our paper and not
acknowledged in the PHYSICS TODAY
story, I disagree. I will not here discuss
the other matters raised by Bunker’s
letter and the comments of Harter and
Eric J. Heller, but I wonder why
PHYSICS TODAY continues to publish
Harter’s claims. The opportunity
should have been taken in January to
correct some of the errors of the July
1984 article, rather than to allow
Harter to claim that a one-sentence
mention in a four-page story “over-
states” the contribution of other
workers.

Reference

1. J.K.G. Watson, A.J. Dorney, J. Mol

Spectrosc. 42, 135 (1972).

J. K. G. WatsonN
Herzberg Institute of Astrophysics
2/85 Ottawa, Canada
WiLLiam G. HARTER REPLIES: Bertram
Schwarzschild’s story implies that the
semiclassical theory of angular-mo-
mentum tunneling mechanisms and
resulting superfine energy-level struc-
ture was put forward' by Anthony J.
Dorney and J.K.G. Watson’s work.
Because those details were not dis-
cussed by those authors the story does,
therefore, overstate their contribution
to that subject. However, in my reply
to Philip R. Bunker (January 1985,
page 13) I did not mean to downgrade
Dorney and Watson’s contribution to
the problem of understanding fine (as
opposed to superfine) structure
through arguments based on classical
mechanics. I apologize for this misun-
derstanding.

The cluster problem put forward by
the Los Alamos theoreticians in 1976
focused heavily on the superfine struc-
ture. They noticed that only certain
arrangements of species A,T,E, T.T,,
ET,A, A,T,T,A, or T,ET, were al-
lowed in particular orders with inte-
gral superfine splitting ratios of 2:1, 1:1
and so on. These and similar puzzles

were emphasized” in an article by K.
Fox, H. W. Galbraith, B. J. Krohn and
J. D. Louck, and are not discussed in
any previous paper known to me. The
explanation of superfine structure was
made later using a semiclassical action
and tunneling integral method.

Nevertheless, the authors of the Los
Alamos article were unaware of discus-
sions of fine structure by Dorney and
Watson and by K.R. Lea, M.J. M.
Leask and W. P. Wolf. Later a referee
noticed the connection in one of our
first papers and we then informed Los
Alamos. In my opinion this is under-
standable because Dorney and Wat-
son's paper,”Forbidden rotational spec-
tra of polyatomic molecules—Stark ef-
fects and AJ =0 transitions of T,
molecules,” is not devoted to the clus-
tering effect; indeed, there are only a
few paragraphs about it. The paper by
Lea and his coworkers is from another
field entirely. The history is further
complicated by the fact that one of the
Los Alamos authors was involved in a
proprietary dispute with Watson over
forbidden-transition theory. (See the
first footnote in Dorney and Watson's
paper.) So while he may have known
about their paper, the relatively obs-
cure facts about fine structure could
easily have been overlooked.

It was in this context, then, that the
Los Alamos group noticed “fewer lines
than had been anticipated.” The ex-
perimental discovery of the prevalence
of clustering and superfine structure
certainly belongs to the Los Alamos
group, and they were the ones who
emphasized their importance. The ob-
servation of superfine, hyperfine and
superhyperfine structure by the Bordé
group is the next story, and it has
already shown the importance of un-
derstanding the details within the clus-
ters. It is one thing to notice an effect,
but it may be quite another to notice
the importance of it.

References

1. A. J. Dorney, J. K.G. Watson, J. Mol.
Spectrosc. 42, 135 (1972).

2. K. Fox, H. W. Galbraith, B.J. Krohn,

J. D. Louck, Phys. Rev. A 15, 1363 (1977).

WiLLiam G. HARTER

Georgia Institute of Technology

9/85 Athens, Georgia

Value of physics

In reading the letter about the value of
a physics education by Mark Mandel-
kern (June, page 13), I would remark
that education in physics has helped
me in my mathematics teaching. 1
teach both mathematics and physics on
the high-school level. My education in
physics helps me sort through many of
the wasteful and unnecessary topics
given to elementary and high-school
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