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Linear-linear, lag-lingar, lingar-log, and log-log graphs may be
displayed with GRAPHER™ Over 20,000 points may be
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With GRAPHER™ you may place axes and text anywhere
Each graph companent may be rotated to any angle and scaled
to any site
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entire scheme, which is all we can
demand of it. But Ican’t help wonder-
ing: Since mathematics was entirely
developed in the course of coping with
classical phenomena, is it not aston-
ishing that it should contain precisely
the conceptual tools to bridge this
unpicturable, unspeakable abyss?
Apparently not. In any event the
question never arises in these pages.

A friend, who has thought more
about these things than I have, re-
marked to me that if anybody other
than Bohr had written essays like
these nobody would take them seri-
ously. Just what is the man getting
at? The major recurrent theme is
that complementarity is to be found
all about us. Position vs momentum
(or the space-time vs the causal de-
scription) are joined by justice vs
charity, contemplation vs volition,
thoughts vs sentiments, and (perhaps)
even humor vs seriousness. What is
common to all these dichotomies is
never made explicit, but I think the
lesson Bohr wants us to learn is that
we should always be wary of seeking a
unified description of phenomena
that are manifested only under mutu-
ally exclusive conditions (except, per-
haps, in the form of a symbolic
mathematical algorithm?). The an-
swer to those really hard questions is
that they should not be asked—what
Einstein called “the Bohr-Heisenberg
tranquilizing philosophy.”

But against the sometimes madden-
ing frustration brought about by a
study of these ponderous essays is the
indisputable fact that nobody has
succeeded in saying anything mani-
festly better in the 60 years since
Bohr started talking about comple-
mentarity. How he could have known
that such attempts would fail, right
from the start, is yet another puzzle.
As a philosopher Bohr was either one
of the great visionary figures of all
time or merely the only person coura-
geous enough to confront head on,
whether or not successfully, the most
imponderable mystery we have yet
unearthed.

“What Do You
Care What Other
People Think?":
Further Adventures

of a Curious Character
Richard P. Feynman
(as told to Ralph Leighton)
Norton, New York, 1988.
255 pp. $17.95 he
ISBN 0-393-02659-0

“What Do You Care What Other
People Think?” by Richard Feynman

(as told to Ralph Leighton) consists of
two parts. The first is a set of
reminiscences of some of Feynman’s
interesting adventures not recounteq
in his earlier book “Surely You're
Joking, Mr. Feynman!” Adventures of
a Curious Character (Norton, New
York, 1985; reviewed in PHYSICS To-
DAY, September 1986, page 61). The
second and longer section is his de-
tailed account of his experiences as 3
member of the Presidential commis-
sion investigating the January 1986
explosion of the space shuttle Chal-
lenger. [This account is more de-
tailed than Feynman'’s speech to the
Caltech Management Club, an edited
version of which appeared as an
article in PHysIcs TopAY, February
1988, page 26.]

Following Feynman’s death last
year, Hans Bethe described him as
“the most original physicist” since
World War II—and it is sheer plea-
sure to meet his relentessly probing,
sensitive mind in this small volume.
Whether Feynman is describing his
early introduction to science under
his father’s tutelage, his close and
sensitive relationship with his first
wife before and during their tragical-
ly brief marriage, or his travels, the
reader encounters the same fascinat-
ing qualities in these reminiscences
that so deeply inspired Feynman's
physics colleagues for 40 years and
that now have transformed him into
an uncommonly worthy cult figure
for a larger audience.

The story of how the young Feyn-
man first learned science—and how
his father introduced him to its
wonders—should be read by everyone
who practices, or aspires to, a career
in science teaching. The brief ten-
page essay, entitled “The Making of a
Scientist,” is a useful antidote to the
“fact stuffing” approach that has
contributed to making science teach-
ing such a disaster area in the Ameri-
can school system. (Of course, raising
the salaries and improving the status
of public school teachers would also
help a lot.)

Feynman showed the nation how
science is actually done in his famous
demonstration, as a member of the
shuttle commission, of the loss of
resiliency of the solid booster rockets’
O-rings when he dipped a ring seg
ment in ice-cold water. Although the
commission’s work is now well report-
ed, this book gives a more detailed
account of Feynman's encounters
with bureaucracy in his self-pre-
claimed role as a “bull in the china
shop.” It also includes his controver
sial personal appendix to the report
on shuttle reliability, with its impor-
tant concluding sentence: “For &



successful technology, reality must
take precedence over public relations,
~ for Nature cannot be fooled.” That no
scientist, engineer or technical ad-
ministrator should ever forget.
Feynman writes that when he was
first invited to serve on the shuttle
commission his “immediate reaction
was not to do it: I have a principle of
not going anywhere near Washington
or having anything to do with govern-
" ment, so my immediate reaction
was—how am I gonna get out of this?”
Happily, he had second thoughts. I
regret that I didn’t have an opportuni-
ty to question Feynman about his
experience after the commission had
completed its report. Although he
frequently challenged me through the
years about my own government acti-
vities in Washington and insisted that
he himself could never play such a
role, I never really doubted that
- underneath his joking and cynical
manner there was a deep respect for
public service. He made that abun-
- dantly clear by his conscientious and
- determined service as a member of
* the commission—and we are deeply
. indebted to him for his important
contributions to its work.
To those who want to catch a
. glimpse of the sensitive private Feyn-
' man that was largely under wraps in
- Surely You're Joking, 1 recommend
- his description of growing up and the
. story of his first wife, Arlene. To
those who have occasionally pondered
about the value of science, I recom-
- mend his thoughtful 1955 speech on
- this subject, included as an epilogue.
These two chapters alone are more
than worth the price of the book.
SipNEY DRELL
Stanford University
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Atomic Physics

Advances in Atomic and Molecular
- Physics, Vol. 24. D. Bates, B. Bederson,
eds. Academic, San Diego, Calif., 1988,
332 pp. $94.50 he ISBN 0-12-003824-2.
Compilation

Advances in Multi-Photon Processes
and Spectroscopy, Vol. 4. S. H. Lin, ed.
World Scientific, Singapore (Teaneck,
N.J.), 1988. 316 pp. $58.00 hc ISBN 9971-
50-577-0. Compilation

~ Angular Momentum: Understanding
~ Spatial Aspects in Chemistry and
Physics. R.N. Zare. Wiley, New York,
1988. 349 pp. $39.95 hc ISBN 0-471-
85892-7. Text

Atomic and Molecular Processes with
Short Intense Laser Pulses. NATO ASI
Series B: Physics 171. Proc. Wksp., Len-
noxville, Canada, July 1987. A.D. Ban-
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The Standard for

Sample Magnetometers
Just Got Better

Additional Capability for the Study of Magnetism

Quantum Design’s Magnetic Property
Measurement System (MPMS) is the most
versatile variable temperature magnet-
ometer available, allowing fast accurate
measurement of magnetic moment at mag-
netic fields to + 5.5 Tesla. Quantum Design
has developed a series of options which
greatly expand the range and capability of
the MPMS, permitting material investigators
to tailor the configuration of the MPMS to
meet their specific needs.

Sample Space Oven

Option M102

The Option MI102 is a High-temperature
insulated heater assembly which is inserted
directly into the existing MPMS sample space,
allowing the user to perform magnetic mo-
ment measurements at temperatures between
ambient and 800 Kelvin. All oven features are
fully integrated into the MPMS automated
temperature control system.

v Oven Option

Hysteresis Measurement Control Hoaing R

Option M103 : /""'._-_'

0 /'
The Hysteresis Measurement Control Option 00 )
gives the MPMS the ability to collect mag- ) /
netic hysteresis data faster than any other g A
SQUID magnetometer. For sample moments 2 7
of 10 emu and above, the MPMS with this £ s« (
option can perform a field change, make a & . /
measurement and record it in as few as twenty 2 i o
seconds. 1 4
High Tc Sample ,., /
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External Device Control

W Option M106

o Option M106 permits the user to configure

and control custom experiments with [EEE-

i 488 devices external to the MPMS control sys-
tem. This allows the MPMS to be used as an

experimental platform with precise temper-

ature and magnetic field control for resistivity,

magneto-resistance, critical current and hall

effect measurements.
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Transverse Superconducting
Colil Set

Option MIOIA

Extended Dynamic Range

Option M105

With this option, the MPMS is the first
SQUID-based magnetometer capable of
measuring magnetic moments over a total
dynamic range exceeding 107 (107 to 300
emu). This means bulk ferromagnetic
materials and thin-film materials with inher-
ently low magnetic moments can be inves-
tigated using a single instrument.

Option MI0IA allows the measurement of
moments having vector components perpen-
dicular to the applied field. This capability
permits the observation of anisotropic effects
in 5|n§le crystals. Transverse moments as small
as 10° emu can be resolved.

Computer Controlled Rotator
Option MI0IB
Designed for use with the Transverse Coil Set
(Option MI0IA), this option allows the user
to rotate the sample under computer control
in steps up to 360 degrees about the longitu-
dinal axis of the magnet.

Call or Write for Additional Information
on MPMS Options:

11578 Sorrento Valley Road, Suite 30
San Diego, California, USA 92121
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