
GLASHOW REPLIES: Enough of seman-
tics! In essence, Philip Anderson and I
are in complete agreement. Big sci-
ences like the mapping of the human
genome or the SSC project, however
important in themselves, must not
squeeze out equally important smaller
sciences, whether "fundamental,"
"emergent" or whatnot. The destruc-
tion of once triumphant American
space and planetary exploration by the
manned shuttle program shows that
this can happen. I am a staunch
advocate of the SSC because it will
answer basic questions that cannot
otherwise be addressed, and its suc-
cesses will inspire our youth to choose
scientific careers. I am even more an
advocate of increased and stable fund-
ing for the entire American scientific
establishment, without which this na-
tion cannot long endure.

SHELDON L. GLASHOW
Harvard University

6/87 Cambridge, Massachusetts

and gluon observation
Every new accelerator always adds
some new information from "bread and
butter"-type data. However, as the cost
of construction of accelerators esca-
lates, patrons who finance such proj-
ects tend to require much more sensa-
tional discoveries. Such pressure for
sensational discovery becomes more
troublesome when coupled with a (little
noticed?) technical aspect of big-accel-
erator-based physics: As the power of
big accelerators grows, the detectors
used also need to become bigger and
more sophisticated. Not only is it
impossible to construct such big and
sophisticated detectors to be nearly
100% efficient, it is also (almost?)
impossible to correct the data acquired
from such detectors to the degree that
they can be considered to come from an
ideal detector. But predictions of mod-
els and theories are always geared for
ideal detectors. The way this dilemma
is solved is that research participants
put vast arrays of data on the ineffi-
ciencies and defects of the detector into
computer programs, use Monte Carlo
simulation methods to simulate events
according to the models and theories
being considered (still for an ideal
detector), push those computer-simu-
lated events through the above-men-
tioned computer programs to make the
predictions of the models and theories
as deficient as the real detector, and
then compare the results with the data.

In other words, the published experi-
mental data and their comparisons
with models and theories are for the
specific inefficient detector, not for an
ideal detector in general. If an outsider

wants to compare the data with his own
models or theories, he simply cannot
because his results are good only for an
ideal detector. This aspect of big-
accelerator-based physics increases the
monopolistic power of the participants
in big-accelerator experiments in inter-
preting the data and reduces the ability
of outsiders to question critically their
findings. Given this reality and the
pressure to make sensational discover-
ies, there may exist both the motiva-
tion and the ability for some partici-
pants to exaggerate their findings.

An explicit experience of mine illus-
trates that the above-mentioned aspect
of big-accelerator-based physics is not
just a fear on paper. Many readers
probably remember the sensational
claim of the discovery of "gluons" and
of the confirmation of quantum chro-
modynamics many years ago. To un-
derstand what the claim really was, a
word about the true status of quantum
chromodynamics is in order: Quantum
chromodynamics is a theory of nonob-
servable and strongly interacting
quarks and gluons; the theory does not
have predictive power since it cannot
be solved exactly or approximately.
What the groups who claimed the
discovery of "gluons" did was to imple-
ment some suggestions of quantum
chromodynamics into a scheme with
many additional adjustable assump-
tions and parameters and to fit the data
of electron-positron annihilation.
Data fitting does play a role in advanc-
ing our understanding, especially when
a theory lacks predictive power, but we
cannot claim the objective confirma-
tion of a theory nor the discovery of
nonobservable particles such as
"gluons" from data fitting, precisely
because of the existence of those addi-
tional adjustable assumptions and pa-
rameters not derivable from the the-
ory. At that time I suspected that the
data from electron-positron annihila-
tion actually were very similar to the
ordinary soft hadron scattering data
and did not warrant the claim of the
discovery of "gluons." My paper ex-
pressing this view received two kinds of
response from the referees and the
associate editor of Physical Review D.
The first kind was that quantum chro-
modynamics was so firmly confirmed
and the discovery of gluons so firmly
established that unless I could provide
firm evidence to show the invalidity of
quantum chromodynamics (no one can
disprove a theory that does not have
predictive power!), the paper should not
be published. The second kind of re-
sponse was that because my discussion
was for an ideal detector and could not
be compared with the published data,
which were not corrected and were
good only for the nonideal detector, the

NOW: MASER CLASS
^PERFORMANCE

BREAKTHROUGH
in COOLED
HEMTLNAs

The recently introduced HEMT gives
lower noise than ever before. Cooling
provides a further order of magnitude
improvement with an increase in gain.

Typical Noise Performance for a HEMT
Operating at 20K Physical Temperature

6
10
15

K
K
K

L-BAND
C-BAND
X-BAND

Gain > 30 dB • Bandwidth > 10%

Operation at 77K (liquid nitrogen
temperature) also provides excellent
noise performance. Our uncooled HEMT
LNAs show -20% improvement over
conventional GaAsFET LNAs.

Our Peltier (thermo-electrically)
cooled LNAs and systems provide 20%
noise reduction over uncooled LNAs and
operate over a wide environmental
temperature range.

Cooling Curve X-Band 3-Stage HEMT

200
Physical Temperalure K

In the frequency range 1-15 GHz
amplifiers, complete closed cycle
helium cryogenic systems, multi-
frequency & dual-polarization systems
are now available.

CALL US! We'll be happy to
answer your questions or send you
further information.

415/655-1986
BERKSHIRE
TECHNOLOGIES
I M t IKI'l )K \ l

5427 Telegraph Avenue, Suite B
Oakland, California 94609

Circle number 35 on Reader Service Card

PHYSICS TODAY / AUGUST 1987 91



Special One-Time Offei

50



for Members of AIP Member Societies
Discount for a Subscription

to Computers in Physics
A NEW Interdisciplinary

Magazine/Journal from the
American Institute of Physics.

A mixture of magazine features and archival papers
Written and edited by a team of leading scientists and technical journalists, Computers in Physics combines the
impact of a magazine with the authority of a journal.

Beginning in January 1988 and appearing every other month, each issue features a magazine section packed
with news, in-depth features, tips, and techniques on computer use in the lab and on the desk-top.

• An archival journal section presents peer-reviewed papers that detail leading-edge research and computer
applications in experimental, theoretical, computational,
and educational frontiers of physics, astronomy, and
related fields such as geophysics and medical physics.

A new products section serves as an up-to-the
minute buyers guide for laboratory and educational users
of hardware, software, and instrumentation. It features
product roundups which take an in-depth look at important
applications categories (e.g. Scientific Software for the
Macintosh; A Guide to Technical Word Processors).

Robert R. Borchers, the editor, is the Associate
Directorfor Computation at Lawrence Livermore National
Laboratory at the University of California.

ATTENTION MEMBERS OF AIP
MEMBER SOCIETIES:

Your 1988 dues notice offers a
special 50% discount for a sub-

scription to Computers in Physics.
To receive this discount, you

must send your order with your
dues notice payment.

Topics Include
COMPUTATIONAL
Methods for the classical W-body problem
Methods for the quantum few-body

problem
Atomic and molecular structure

calculations
Modeling physical systems
Algorithms
Simulations of such systems as

supernova collapse
Laboratory and astrophysical plasmas
Atomic and nuclear structure

and collisions
Condensed matter
Applications of simulated annealing
Experiences with parallel and

array processors

Expert systems
Cellular automata
Animations and graphics techniques

EXPERIMENTAL
Data acquisition

Interfacing (analog and digital I/O)
Bus architecture (VMS, Multibus,

Fastbus...)
Signal processing
Digital control and monitoring
Interactive graphic displays
Software routines

Networking
Data transfer between computers
Remote operation and analysis of

experiments
Data analysis

Numerical and statistical analysis
Spreadsheets and database-

management systems

Graphics
Packages for any of the above on

mainframes, PC's, etc.
Image processing (Medical,

Geological)
Simulations

Experiment design
Accelerator design
Ray tracing
Monte Carlo methods

Artificial intelligence
Peripherals

EDUCATIONAL (Advanced
Undergraduate and above)

Programs for astronomical
simulations

Computer-based data acquisition in
an upper-level undergraduate lab

Using computers in advanced
undergraduate courses

Uses of spreadsheets
Fast Fourier Transforms
Use of "Shell Programs"
Use of student tools
Teaching computational physics

REGULAR FEATURES
News from the Supercomputer

Centers
New product announcements and

roundups
Reviews of books, hardware,

software, courseware
Essays and opinion from prominent

scientists
User group news
Information exchange (readers'

queries and solutions)
Programming tips
Meeting news
And much more...

American Institute ot Physics, Marketing Services, 335 East 45 Street, New York, NY. 10017 (212) 661-9404
Circle number 36 on Reader Service Card



High-Power
Equipment

Modulators
Microwave Generators
Grid Pulsers
Crowbar Systems
Spark Gap Triggers
Control Subsystems
Cathode Pulsers
High Voltage Pulsers

Thyratron
Drivers
Triggered
Spark Gaps

I.I.I.I.I.I i i i
IMPULSE ENGINEERING INC.

Five Science Park
New Haven, CT 06511
Telephone (203) 786-5500

Circle number 37 on Reader Service Card

For your
Optics Library.

mil!
This new Rolyn Catalog provides you
with product information covering
your needs for off-the-shelf optics.
Write or call today for your free copy.

ROLYN
OPTICS

706 Arrow Grand Circle • Covina, CA 91722-2199
(818) 915-5707 • (818) 915-5717

Telex: 67-0380 • FAX: (818) 915-1379
Circle number 3B on Reader Service Card

letters
paper should not be published.

After three years of dispute the
paper was eventually not published,
whereas in the meantime leading jour-
nals of high-energy physics rushed to
publish many papers claiming further
confirmations of quantum chromody-
namics based on more data fittings or
outright misunderstandings. Even the
general physics magazines were pulled
in to join the chorus to inform their
readers that "gluons" had been discov-
ered and quantum chromodynamics
had been confirmed beyond a reasona-
ble doubt as the theory of strong-
interaction dynamics. From this per-
sonal experience, it is now my firm
belief that unless the community of a
"big science" can develop an effective
system to separate sensational public
relations affairs from objective discov-
eries, it may well degenerate, collapse
under its own weight and be trans-
formed into a "big bureaucratic meta-
science."

CHIH KWAN CHEN
2/87 Lombard, Illinois

When physicists toss coins
A number of recent letters to PHYSICS
TODAY have addressed funding priori-
ties for research, and I wish to bring
to the attention of the physics commu-
nity a significant threat to the ration-
al allocation of research money. I am
greatly concerned that if high-energy
physicists become interested in inves-
tigating coin tosses it will lead to the
expenditure of tens of millions of dol-
lars according to the following scen-
ario.

The first step is dangerous because it
appears quite innocuous: A theoreti-
cian arguing from symmetry (pardon
the redundancy) will predict equal
numbers of heads and tails. Of course
there is always the danger that under-
graduates will waste time on interest-
ing questions when they need to be
practicing solving square-well poten-
tials, so the theoretician will not use
terms like "fifty-fifty" or "half-and-
half" but rather will define an abstract
mixing angle 9hi and argue that it
equals TT/4 radians, thereby insuring
that his paper will only be understood
by the cognoscenti. Experimental
high-energy physicists will then rush to
test this argument, and preliminary
results will suggest strong confirma-
tion. Later, though, a patient re-
searcher will publish results, based on
a stupefying number of coin tosses, that
indicate a very slight deviation of 6ht
from 77-/4. These results, he will claim,
cannot be explained as a statistical

fluctuation. Theoreticians will attack
the experiment, resulting in bitter,
divisive debates full of unpleasant in-
vective; prominent theoreticians will
begin to remove equally prominent
experimenters from their Christmas
card lists. The arguments will become
even more vitriolic when the Russians
announce that they obtained the same
results with kopeks at Serpukhov, and
then claim that their experiment has
priority.

Out of the blue, a brilliant young
researcher (in his tenth postdoc) will
announce the results of an experiment
that clearly shows a slight mass differ-
ence between the head side and the tail
side of a coin; the small difference in
mass will be calculated to be within 5%
of the exact mass needed to cause the
deviation of the heads-tails angle from
TT/4. This researcher will be awarded
the Nobel Prize. Theoreticians will
then rediscover an obscure paper pub-
lished in an even more obscure journal
in 1975 predicting the mass difference;
the physicist responsible for that paper
will not win the Nobel Prize. When the
mass difference becomes generally ac-
cepted, the threat mentioned at the
beginning of this letter will become
reality: Tens of millions of dollars will
be spent on detectors to look for the
particle associated with the symmetry-
breaking field.

Even more frightening is the possibil-
ity that high-energy physicists will
realize that it is also possible for a coin
to land on its edge, but will observe that
this state is strongly suppressed. In
analogy with the GIM mechanism pro-
posed by Sheldon Glashow, John Ilio-
poulos and Luciano Maiani to explain
the suppression of the two-muon decay
mode of the K meson, the fact that a
coin landing on its edge is almost never
observed could be taken as evidence for
another generation of quarks. No up-
per bound can be placed on the expendi-
tures that would result from this sug-
gestion. I therefore urge plasma and
condensed-matter physicists to try to
steer their high-energy colleagues
away from investigating coin tosses.

EMORY KIMBROUGH
9/86 Montgomery, Alabama

How now. 'What's New?'
In the 3 October 1986 edition of What's
New, the very informative bulletin
issued every Friday by The American
Physical Society over the signature of
Robert L. Park, I read, "The concern of
Berkeley scientists for the niceties of
peer review may seem to be a recent
development to those who recall the
tremors produced by the creation of the
Center for Advanced Materials at
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