cannot be explained by some mathe-
matical structure, algebraic, topologic
or otherwise.
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A Spacetime Note,
with Strings Attached

In his excellent review article,
“Reflections on the Fate of
Spacetime” (April, page 24), Edward
Witten paints an intuitive picture of
where string theory may be headed.
I would like to add a footnote on the
implications for cosmology.

Assume a stringy cosmos (¢ # 0)
that is gravitationally closed. Then,
as the cosmos begins to contract,
there is a finite limit, Vo', to how
small its radius can become. After
this limit is reached, momentum and
wrapping states are exchanged and
the cosmos again expands in a differ-
ent “direction.” In other words, just
as replacing worldlines with world-
tubes eliminates the singularities
from Feynman diagrams, o’ # 0 elimi-
nates the singularity of the Big
Bang’s initial state. Of course, so
does % # 0. However, & # 0 also ex-
plains why a closed cosmos will oscil-
late. Indeed, because string theory
predicts gravity, in the sense noted
by Witten, a stringy cosmos requires
only sufficient mass to create the
Big Bang.

ALLEN D. ALLEN
CytoDyn of New Mexico, Inc
Los Angeles, California

Clarification on
De Vaucouleurs Obit

In our obituary of Gérard de Vau-
couleurs (April, page 76) the late
Antoinette de Vaucouleurs should
have been identified as his first wife.
De Vaucouleurs’ second wife, Elysa-
beth, survives him.
FrANK N. BAsH
University of Texas at Austin
RoNALD J. Buta
University of Alabama
Tuscaloosa, Alabama
HAROLD G. CORWIN Jr
California Institute of Technology
Pasadena, California

Author ﬁw{Sputes

Review of Richard
Feynman Biography

take strong exception to Silvan S.

Schweber’s review (October 1995,
page 64) of my book The Beat of a
Different Drum: The Life and Science
of Richard Feynman. 1 find it to be
intemperate and patronizing.

Much of his tract is devoted to
faulting me for having failed to make
use of or acknowledge the efforts of
other scholars. He begins by declar-
ing that it is “somewhat difficult to
comprehend” how one can write about
Feynman without mentioning James
Gleick’s Genius: The Life and Science
of Richard Feynman (Pantheon,
1992). I seriously disagree. (I also
wonder how Schweber could praise
Gleick’s book as a “superb prior biog-
raphy” without mentioning the fact
that one of the two people acknow-
ledged by Gleick for their “patient
guidance and sharp insights in mat-
ters of physics” is Schweber himself.)

My biography and Gleick’s were
written independently during the
same period, 1988-92. Upon Feyn-
man’s death on 15 February 1988,
Gleick wrote an obituary published in
the New York Times, and on 24 Febru-
ary I gave an invited memorial talk
at Cornell University on “My Last En-
counter with Richard Feynman.” On
that occasion, I also interviewed Hans
Bethe about Feynman. A few weeks
later, Bethe notified me that Gleick in-
tended to write a biography of Feyn-
man and that, if I heard from Gleick,
I should give him whatever assis-
tance I could. I sent Gleick a copy of
my Cornell talk on Feynman and tele-
phoned him to discuss our respective
projects. Although most of my scien-
tific/historical writing to date had
been quite technical, I had intended
to write a more popular scientific
book for the general reader. How-
ever, upon learning about Gleick’s
plan to write a popular biography, I
decided to write about Feynman’s
work in rigorous scientific terms, al-
beit in a deeply human context, pri-
marily for the scientific community.

Because of protracted illness, I did
not submit the manusecript to my pub-
lisher until the end of September
1992, several weeks before Gleick’s bi-
ography was published. My publish-
er decided to let Gleick’s book have
its play before issuing mine, and to
proceed with the production phase of
my book at a leisurely pace. I took
advantage of the delay to send my
manuscript to Bethe and Willis E.
Lamb Jr, among others, for their
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review; their comments proved to be
immensely helpful.
I also read Gleick’s book at that

time. Although I found it interesting
and also informative on certain is-
sues—such as Feynman’s private life,

especially his sexual escapades—I

also found that I disagreed with
Gleick on certain aspects of Feyn-
man’s scientific achievement. For ex-

ample, in assessing The Feynman Lec-
tures on Physics, Gleick declared that
“no scientist since Newton had so am-

. Wﬂ/ﬁ
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discussing with me his discovery of Especially useful for approximating data with sharp discontinuities, these
the V — A law of weak interactions, leading-edge wavelet-based techniques have applications in a wide range of
“the only law of nature to which I projects, from signal and image processing to data compression and analysis.
could lay a claim,” Feynman had New to wavelets? Use Wavelet Explorer as an interactive tutorial for an intro-
been realistic enough to acknowledge duction to basic wavelet theory and analysis methods.
that “it was nothing like the discover- il aae e o -
ies of Maxwell or Dirac,” not to men- '8 Cosine Packet Transform Coelfcients gl Written in the Mathematica language, Wavelet
tion Newton. T L Il Explorer's built-in functions and utilities are all
Schweber alleges that my book s pc s a0, fully programmable. Take advantfige of
gives only “reticent acknowledgment” B s Mathematica's powerful computational and
to Charles Weiner’s 1966 interview ] o e o visualization algorithms as you extend and
with Feynman. What exactly is “reti- s eetiimyesipsnsinade s IR customize your own analysis tools.
?ent” f_ﬂ‘bou.t my having mentioned the SR e Apply Wavelet Explorer’s robust set of ready-
interview in my acknowledgments T e e to-use tools to projects in engineering, physics,
and cited it 16 times in the text? On J geology, medical research, astronomy, and
6 January 1988, shortly before I was ___ i _ many other fields.

to visit Feynman for an extended se-

@ Wavelet Packets _

ries of taped discussions, Feynman % o ek iy i ¢ generate orthogonal and

called me to suggest that I read his s i i e e ‘ biorthogonal filters—Daubechies’
1966 interview, for he was doing the Y i,:::ZTwﬁ"::me,mfw“m,mm,mm | extremal phase, Daubechies’ least
same to refresh his memory. Unfortu- R HM’";M"’;“::‘;:Z e e asymmetric, coiflets, Battle-Lemarié,
nately, I was not able to obtain a copy |t . 1 Haar, Shannon, Meyer,

Dyaicicie - . | biorthogonal spline

SoTranstorm ~> Trusl;

until after my visit, and when I did
study it, I found it essentially a most in-
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* visualize wavelets and wavelet
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explore critical questions. IR L (Ef Olne cnj Mo{:lr:\enm;:n::
e
: : : : i} 'k wavelet and wavelet packe
Damning me with faint praise, T wh | e B
Schweber asserts that my book holds f ol I anstons
. . W i
interest because I deal with Feyn- i i U} quickly perform one- and two-
man’s thoughts and opinions (Pray, e . =2 dimensional data compression and
What else ShOuld a bOOk concerning Wavelet Explorer is based on Mathematica and is denoising tasks
Feynman’s life and work deal Wlth?) available for: Macintosh, Pawer Macintash; Microsaft A -
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best available secondary sources.” NEXTSTEP: NEC; Sony; CONVEX: Hitachi; and Linux

He implies that I have failed to make
use of primary materials. I infer that

he means such sources as Weiner’s h‘"’P: / / WWW.WOIfrum.Com / Wpt

1966 interview with Feynman. I also
infer that he does not mean any of 1-800-441-6284 < info@wolfram.com
my own formal interviews with Feyn-
man, the first having been in May
1962 and the last early in 1988 (on WOLFRAM
that last occasion, Feynman and I RE 5 EARCH
talked every day for over two weeks).
I am baffled as to why Schweber
scorns me for citing my own inter-
views with Feynman, in addition to
the references I give to other inter-
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LETTERS (continued from page 15)

views with Feynman. Why else
would I have conducted interviews
with Feynman, or others, if not to
use them?

Nor is Schweber willing to give me
credit for my analysis of Feynman’s
original scientific contributions in
their historical context. Although he
does admit that I have gathered “new
information” from Feynman’s boyhood
friends and acquaintances, teachers
in high school, college and university,
professional colleagues, friends and
students, as well as scientific experts
(in fact, I interviewed some 80 peo-
ple), he seems to believe that they
are all merely secondary sources.

Schweber quibbles about the space
I have devoted to various aspects of
Feynman’s work. Feynman’s work on
the use of the principles of least ac-
tion and path integrals in quantum
mechanics and his contribution to
quantum electrodynamics constituted
the greatest achievement of his life—
the centerpiece of his scientific
oeuvre—and they naturally occupy
pride of place in my book. Even so, I
believe I have properly covered all his
other contributions as well.

Schweber wonders why I give the
polaron problem such detailed treat-
ment. If he had read the relevant
chapter carefully, he would have
learned that Herbert Frohlich’s writ-
ings had led Feynman to believe that
the solution of the intermediate cou-
pling problem in the theory of the po-
laron would be the key to the solu-
tion of the problem of superconductiv-
ity—a solution to which Feynman
was deeply attached emotionally and
psychologically. When he did solve
the intermediate coupling problem in
the theory of the polaron, he asked
Frohlich, “Now that we have solved
the polaron problem, what about su-
perconductivity?” As I point out in
my discussion of Feynman’s work on
the polaron (pages 428-30), J. Robert
Schrieffer was led to the famous BCS
Ansatz via an adaptation of the inter-
mediate coupling polaron wave func-
tion developed in 1953 by Tsung-Dao
Lee, Francis Low and David Pines
(Physical Review, volume 90, page
297). That insight did not occur to
Feynman, who was content to solve
the polaron problem not necessarily
because of its intrinsic interest but be-
cause he found in it a fundamental
application of his path-integral
method to derive his variational prin-
ciple. However, the chief goal had
been to solve the problem of supercon-
ductivity by first solving—as Frohlich
had predicted—the polaron problem.
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HERMETICALLY SEALED CONNECTORS US A-Bomb Success
: Was Very Graphitic
In his letter about the World War II
atomic bomb projects (January,
page 83), Mark Singer states that the
Germans used scarce heavy water as
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used in spectroscopic analysis.

Constructing the facilities to manu-

facture a roughly 40-foot cube of the
Ou Sa W at material for the first Hanford reactor

(where I was working at the time),
® ' and doing so in little more than a
e We e ler year and with no manufacturing pilot
, ® plant, was in fact a great coup for
: American industry. As noted by Singer,
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