s your graphing program
too hard to swallow?

No matter how you slice it,
most scientific graphics programs
are tough to digest. It's hard to con-
centrate on your data when you're
faced with awkward help screens,
confusing menus and cumbersome
manuals. That's why GraphPad
Software is pleased to offer InPlot,
a more palatable choice.

InPlot. Scientific Graphics.

This versatile program makes it
easy to quickly analyze your raw
data and create polished graphs -
complete with error bars, log axes and
scientific symbols. Curve fitting with
nonlinear regression has never
been easier. Built-in help screens
guide you step-by-step. There are
even special features for radiogland
binding and RIAs. And InPlot is so

easy-to-learn, you can create your
first graph in minutes.

Statistics too.

GraphPad also offers InStat.
Unlike heavy-duty programs
designed for statisticians, InStat® is
designed for scientists. Even if your
knowledge of statistics is a bit rusty,
InStat’s clear language makes it
easy to calculate t tests, nonpara-
metric tests, one-way ANOVA, chi-
square, Fisher’s test, linear regres-
sion and needed sample size.

Both programs are backed by an
unconditional, 90-day guarantee
and free technical support.*

Call (800) 388-4723 today for
more information. Because analyz-
ing and graphing data and shouldn't
cause indigestion.

Gram..@[d]...!r.‘?‘f'.tlY?.??.ffYV.?“.‘?f.of. O reereanes

10855 Sorrento Valley Road, Suite 203 ® San Diego, CA 92121  USA
TEL. (800) 388-4723, (619) 457-3909 * FAX (619) 457-8141
“InPlot costs $395 and is a DOS program. InStat costs $35 and is available in DOS and MAC versions.
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Big Physics and New ldeas

In Faye Flam’s article “Big physics provokes
a backlash” (News & Comment, 11 Sept.,
p. 1468), Melvin Schwartz is quoted as
saying that large collaborations “suffocate
new ideas and discourage initiatives.” I
strongly disagree. Such experiments often
provide opportunity for new initiatives that
would not otherwise be possible in the
current federal funding environment.

Innovative ideas are encouraged in the
early phase of large experiments. Approval
of an experiment by a laboratory or a funding
agency is obtained on the basis of a compel-
ling physics problem or class of problems.
R&D funding then allows a variety of tech-
nological solutions to detector issues to be
pursued, with the final choices made on the
basis of prototype tests. An excellent exam-
ple is the recent decision of the Supercon-
ducting Super Collider’s (SSC’s) Solenoidal
Detector Collaboration (SDC) to choose an
innovative solution to the problem of read-
ing data out of a large detector at high speed
with low noise, high precision, and a large
dynamic range. This is the work of a rather
young physicist, as was the competing pro-
posal, which also performed well. In the “old
days,” in general, such parallel R&D efforts
could not have been carried out.

Large experiments have a long lifetime,
and thus it is fair to ask whether such
opportunities arise after a detector is built.
The answer is a definite yes. Detectors have
numerous upgrades in response to new accel-
erator conditions and new physics opportu-
nities. In addition, new initiatives, for
which a separate complete experiment
would not be approved because of the cost,
can be carried out within the context of an
existing detector. An example from Fermi-
lab’s Collider Detector Facility (CDF) is the
use of neural network electronics to select B
meson decays in a few microseconds. Young
physicists proposed this, built the hardware,
and are now testing it. An existing detector
that was approved for other physics goals
thus provided a platform from which new
ideas and initiatives were encouraged. Build-
ing an entirely new “small” experiment
would simply have cost too much and would
likely have been rejected as being too risky.

The same opportunity for initiative exists
for addressing physics issues. The CDF de-
tector was approved on the basis of its
capabilities for studying high mass (top
quark, W, Z, supersymmetry, and so on) and
high transverse momentum phenomena.
However, once the detector was operating,
its data could be used by CDF collaborators
for whatever problems interested them. For
example, a few physicists were interested in
searching for new heavy stable particles.
With the CDF data sample, they were able
to carry out and publish this analysis.



There is another example that has had a
major impact on our field. Although the
CDF detector was not designed to be a high
resolution meson spectrometer, a group of
young physicists believed that rare, exclu-
sive, final states in B meson decay, consti-
tuting less than 0.1% of B decays, could in
fact be reconstructed in CDF, and that this
would allow important properties of the B
meson to be studied. They were successful
and published the results. This convinced a
previously skeptical high energy physics
community that important studies of the
electroweak interaction could be carried
out with B decays at hadron colliders.

As mentioned in Flam’s article, Martin
Perl’s success in discovering the tau lepton
within the context of a large collaboration is
an example of the ability of individuals to
pursue their own physics interest. However,
Flam quotes Perl as saying that this was
possible because the SPEAR experiment “was
designed without specific goals . . .” and Bur-
ton Richter as saying, “We wanted to look for
new phenomena.” The implication is that the
large experiments today are different, that
they have, instead, single scientific goals.
This is not so. The CDF and DO experiments
at Fermilab, the LEP experiments at CERN,
as well as the SDC and GEM experiments at
the SSC, were not approved for a single
physics goal, but rather to search for new
phenomena at the highest available ener-
gies in pp and e*e™ collisions.

This is not to say that there are no
problem with very large collaborations.
There are certainly sociological problems,
and great care must be taken so that the
young physicists get the credit for their
important contributions. But the view that
there is no room for new ideas and initiative
in large experiments and that the many
talented scientists all move in lockstep to-
ward a single goal is simply wrong.

Melvyn J. Shochet
Enrico Fermi Institute,
University of Chicago, Chicago, IL 60637

Flam’s article presents a rather one-sided pic-
ture of the dynamics of large collaborations.
Perl’s discovery of the tau particle came about
exactly because he was embedded in a group
which at the time was very large! There is no
less room for creativity within the Collider
Detector Facility at Fermilab than there was
in Mark II. The data stream is enormous, and
it has been demonstrated that small groups or
even individuals can mine that stream with
great creativity.

There is yet another aspect of these
collaborations not mentioned by Flam. In
the old days that Schwartz describes in the
article, a student could work at a small
machine with a professor and maybe one or
two other students. His exposure would
come from presenting a paper at an Amer-

ican Physical Society meeting, perhaps only
once. Contrast this with a large collabora-
tion where the work in progress is reported
every 2 weeks. When a student or postdoc
presents his work, it will be heard by mem-
bers of maybe 30 of the top institutions in
the world. In addition, there are talks, as
before, at the high energy physics confer-
ences. Sources of help and criticism are
much broader, and the student is exposed
to a much greater spectrum of co-workers.
Indeed, the best of the students and post-
docs from CDF are now moving into ten-
ured spots at top universities, which indi-
cates that their work is well recognized.

I do not agree with Schwartz’s suggestion
that we need a new breed of physicist called
“detector builders.” In the 1970s, after
strong focusing was invented, we first saw a
split of this type. There were the accelerator
builders, the bubble chamber builders, and a
vast army of graduate students who only
knew how to run the TVGP and SQAW
reconstruction programs! Fortunately, the
modern collider has closed this gap by en-
twining the detector and machine so com-
pletely that physicists are, once again, work-
ing and talking with each other. Students
get well-rounded experience and have con-
tact with many different types of experts.

We are entering a new era of physics, and
there are problems with the large groups.

CDF, with 400 members, is at a size where
the democratic process can still function. 1
think the SSC detector groups will have to
evolve new ways of coping with the problem
of individual creativity as opposed to the
discipline required by a detector that is well
integrated and must be maintained for a long
period after the original subcomponent
builders have moved to other projects or as
upgrades. 1 do not believe it will be an
impossible task. The idea that these detec-
tors will be manned by groups of a 1000
physicists in “lockstep” with no exposure of
their individual contributions is ridiculous! I
wonder if Schwartz has ever been able to get
even two physicists in lockstep!
Alvin V. Tollestrup
Fermi National Accelerator Laboratory,
Post Office Box 500,
Batavia, IL 60510

Corrections and Clarifications

In the Research News article “Pot, heroin un-
lock new areas for neuroscience” by Marcia
Barinaga (18 Dec., p. 1882), the diagram of
the molecule anandamide on page 1883 was
incorrect. The correct structure appears on
page 1948 of the same issue, in figure 1A of
the report “Isolation and structure of a brain
constituent that binds to the cannabinoid
receptor” by W. A. Devane et al. (p. 1946).

GENOME MAPS III

Be sure to order your reprints of the Genome Maps II, featured in the 2
October 1992 issue of SCIENCE Magazine. This colorful 21" x 32" foldout
wall-chart focuses on the X chromosome. It includes a disease-related gene
table and a summary of the state of physical and genetic mapping over the
whole chromosome. The gene table focuses on current findings and will also
show which regions will be centers of important research in the future. The
summary will also update mapping activities on all chromosomes. Order your
copies of the Genome Maps ITI by completing the coupon today! Please make
checks payable to SCIENCE (US funds only). Prepaid orders only.

To order your copy please send $8.00 plus postage to:

Postage (per copy):

US -$1.50 Corrine Harris

Int1 Air - $5.00 1333 H St., NW,Rm 840
Int1 Surface - $2.00 Washington DC 20005
Name

Address

City State Zip

Method of Payment: Visa ___ Mastercard ___ Check enclosed___

# Total number ordered @ $8.00
$___ Subtotal
$ For shipment to California add applicable sales tax.

Visa & Mastercard orders accepted by fax (202) 682-0816






