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Preface

Recently we have witnessed a well-documented boom in the public’s
interest in science. Relativity captured the physical science spotlight
during the Einstein centennial in 1979. Computer sciences, virtually
unknown twenty-five years ago, now have entire magazines devoted
to them. The possibility of life-extending and memory-enhancing
drugs captures our imagination. For the most part, this interest
cannot be bad, but it strikes some of us as misdirected. In the new
popular magazines devoted exclusively to science, where the average
article length does not exceed one thousand words and in which the
latest discoveries are encapsulated in fifty-word bits, the most impor-
tant aspect of science is missing altogether: process.

The most important aspect of painting is the painting, not the por-
trait. The most important thing in writing is the writing, not the novel.
Music is so vital because—perhaps more than any other art form—it
allows musician and audience to experience process with each per-
formance. So it is with science. The discovery is not as important as
the search.

In these articles, therefore, you will hear surprisingly little of,
“Scientists have concluded the universe was created 15.7 billion years
ago in an explosion isotropic to one part in . . . .” Our statements will
often end with question marks. You will be subjected to the reasoning
process, insofar as it can be presented, without elaborate mathematics.
Sometimes the arguments are long and difficult in concept. You will
be required to think. You will not always understand everything. You
will also occasionally be subjected to opinions of ours that grate on
your nerves. This is okay. Contrary to popular mythology, scientists
are people too, and they often hold annoying opinions.

Although the articles in this collection were written at different
times and by different authors, you will notice common threads
running through several works. There is a concern with models—
those constructs within whose framework we view the world. There is
a concern about how our own perception plays a role in the physical
theories we develop. The role of perception in physics is becoming of
greater and greater concern to physicists. The first halting steps are
being taken to incorporate the experimenter into quantum mechanics
and relativity. At the moment the steps are more philosophical than
physical and some will argue it can never be anything else. Time will tell.

v



vi Preface

We cannot claim that all the articles were written with such high
philosophical intent. One or two were commissioned; others were
composed just for fun. Most often we saw an area in which the public
was lacking information or was just plain misinformed, and we self-
righteously took it upon ourselves to correct the situation. This
approach can cause problems. One editor wrote in rejection: “You
have explained why a certain mechanism won’t work which most
people have never heard of in the first place.”

Communication is difficult. So is collaboration. Nonetheless, on the
presumption that no single person knows everything and that scien-
tists know their fields better than journalists, the attempt was made.
The physicists here can legitimately be called leading experts. Most
are either permanent staff or have been visitors at the University of
Texas Center for Relativity Theory in Austin, the largest estab-
lishment for the study of the subject in the United States. Therefore,
most of the articles touch on relativity. By and large, all the articles
are true collaborations. It cannot be hoped that the articles are uni-
formly successful, but it is hoped that you will find in them new
opinions with which to argue and new areas of thought to explore.

ToNny ROTHMAN, in collaboration

Tony Rothman received a B.A. in physics from Swarthmore College in
1975 and a PhD from the Center for Relativity at the University of
Texas, Austin, in 1981. Since then he has done post-doctoral work at the
Department of Astrophysics, Oxford University, and at the Shternberg
Astronomical Institute, Moscow, and is spending 1984-1986 at the Uni-
versity of Cape Town.

He is also the author of a novel, The World Is Round (Ballantine/
Del Rey, 1978), and a play, The Magician and the Fool, which won the
Oxford Experimental Theatre Club Competition for 1981-1982. His
shorter works have appeared in various magazines and he is currently
completing a large novel, Apocrypha. When time permits he plays the
oboe and studies Russian.
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Wagner, 99 others. Rare originals cost hundreds. 16pp. 8% x 11. 23498-3 Pa. $2.95

TREES OF THE EASTERN AND CENTRAL UNITED STATES AND
CANADA, William M. Harlow. Best one-volume guide to 140 trees. Full
descriptions, woodlore, range, etc. Over 600 illustrations. Handy size. 288pp. 4% x
6%. 20395-6 Pa. $3.50

JUDY GARLAND PAPER DOLLS IN FULL COLOR, Tom Tierney. 3 Judy
Garland paper dolls (teenager, grown-up, and mature woman) and 30 gorgeous
costumes highlighting memorable career. Captions. 32pp. 9% x 12%.

24404-0 Pa. $3.50

GREAT FASHION DESIGNS OF THE BELLE EPOQUE PAPER DOLLS IN
FULL COLOR, Tom Tierney. Two dolls and 30 costumes meticulously rendered.
Haute couture by Worth, Lanvin, Paquin, other greats late Victorian to WWIL.
32pp. 9% x 124. 24425-3 Pa. $3.50

FASHION PAPER DOLLS FROM GODEY'S LADY’S BOOK, 1840-1854, Susan
Johnston. In full color: 7 female fashion dolls with 50 costumes. Little girl’s, bridal,
riding, bathing, wedding, evening, everyday, etc. 32pp. 9% x 124.

23511-4 Pa. $3.50

THE BOOK OF THE SACRED MAGIC OF ABRAMELIN THE MAGE,
translated by S. MacGregor Mathers. Medieval manuscript of ceremonial magic.

Basic document in Aleister Crowley, Golden Dawn groups. 268pp. 5% x 8%.
23211-5 Pa. $5.00

PETER RABBIT POSTCARDS IN FULL COLOR: 24 Ready-to-Mail Cards,
Susan Whited LaBelle. Bunnies ice-skating, coloring Easter eggs, making valen-
tines, many other charming scenes. 24 perforated full-color postcards, each
measuring 4% X 6, on coated stock. 12pp. 9 X 12. 24617-5 Pa. $2.95

CELTIC HAND STROKE BY STROKE, A. Baker. Complete guide creating each
letter of the alphabet in distinctive Celtic manner. Covers hand position, strokes,
pens, inks, paper, more. Illustrated. 48pp. 8% x 11. 24336-2 Pa. $2.50
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KEYBOARD WORKS FOR SOLO INSTRUMENTS, G.F. Handel. 35 neglected
works from Handel’s vast oeuvre, originally jotted down as improvisations.
Includes Eight Great Suites, others. New sequence. 174pp. 9% x 12%.

24338-9 Pa. $7.50

AMERICAN LEAGUE BASEBALL CARD CLASSICS, Bert Randolph Sugar. 82
stars from 1900s to 60s on facsimile cards. Ruth, Cobb, Mantle, Williams, plus
advertising, info, no duplications. Perforated, detachable. 16pp. 84 x 11.

24286-2 Pa. $2.95

A TREASURY OF CHARTED DESIGNS FOR NEEDLEWORKERS, Georgia
Gorham and Jeanne Warth. 141 charted designs: owl, cat with yarn, tulips, piano,
spinning wheel, covered bridge, Victorian house and many others. 48pp. 84 x 11.

23558-0 Pa. $1.95

DANISH FLORAL CHARTED DESIGNS, Gerda Bengtsson. Exquisite collection
of over 40 different florals: anemone, Iceland poppy, wild fruit, pansies, many
others. 45 illustrations. 48pp. 8% x 11. 23957-8 Pa. $1.75

OLD PHILADELPHIA IN EARLY PHOTOGRAPHS 1839-1914, Robert F.

Looney. 215 photographs: panoramas, street scenes, landmarks, President-elect

Lincoln’s visit, 1876 Centennial Exposition, much more. 230pp. 8% % 11%.
23345-6 Pa. $9.95

PRELUDE TO MATHEMATICS, W.W. Sawyer. Noted mathematician’s lively,
stimulating account of non-Euclidean geometry, matrices, determinants, group
theory, other topics. Emphasis on novel, striking aspects. 224pp. 5% x 8%.

24401-6 Pa. $4.50

ADVENTURES WITH A MICROSCOPE, Richard Headstrom. 59 adventures
with clothing fibers, protozoa, fernsand lichens, roots and leaves, much more. 142
illustrations. 232pp. 5% x 8%. 23471-1 Pa. $3.50

IDENTIFYING ANIMAL TRACKS: MAMMALS, BIRDS, AND OTHER
ANIMALS OF THE EASTERN UNITED STATES, Richard Headstrom. For
hunters, naturalists, scouts, nature-lovers. Diagrams of tracks, tips on identifi-
cation. 128pp. 5% x 8. 24442-3 Pa. §3.50

VICTORIAN FASHIONS AND COSTUMES FROM HARPER'S BAZAR, 1867-
1898, edited by Stella Blum. Day costumes, evening wear, sports clothes, shoes, hats,
other accessories in over 1,000 detailed engravings. 320pp. 9% x 12%4.

22990-4 Pa. $9.95

EVERYDAY FASHIONS OF THE TWENTIES ASPICTURED IN SEARS AND
OTHER CATALOGS, edited by Stella Blum. Actual dress of the Roaring
Twenties, with text by Stella Blum. Over 750 illustrations, captions. 156pp. 9 x 12.

24134-3 Pa. $7.95

HALL OF FAME BASEBALL CARDS, edited by Bert Randolph Sugar. Cy Young,
Ted Williams, Lou Gehrig, and many other Hall of Fame greats on 92 full-color,
detachable reprints of early baseball cards. No duplication of cards with Classic
Baseball Cards. 16pp. 8% x 11. 23624-2 Pa. $2.95
THE ART OF HAND LETTERING, Helm Wotzkow. Course in hand lettering,
Roman, Gothic, Italic, Block, Script. Tools, proportions, optical aspects, indivi-

dual variation. Very quality conscious. Hundreds of specimens. 320pp. 5% x 8%.
21797-3 Pa. $4.95
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HOW THE OTHER HALF LIVES, Jacob A. Riis. Journalistic record of filth,
degradation, upward drive in New York immigrant slums, shops, around 1900.
New edition includes 100 original Riis photos, monuments of early photography.
233pp. 10 x 7%. 22012-5 Pa. $7.95

CHINA AND ITS PEOPLE IN EARLY PHOTOGRAPHS, John Thomson. In
200 black-and-white photographs of exceptional quality photographic pioneer
Thomson captures the mountains, dwellings, monuments and people of 19th-
century China. 272pp. 9% x 124. 24393-1 Pa. $12.95

GODEY COSTUME PLATES IN COLOR FOR DECOUPAGE AND FRAM-

ING, edited by Eleanor Hasbrouk Rawlings. 24 full-color engravings depicting

19th-century Parisian haute couture. Printed on one side only. 56pp. 8% x 11.
23879-2 Pa. $3.95

ART NOUVEAU STAINED GLASS PATTERN BOOK, Ed Sibbett, Jr. 104
projects using well-known themes of Art Nouveau: swirling forms, florals,
peacocks, and sensuous women. 60pp. 8% x 11. 23577-7 Pa. $3.00

QUICK AND EASY PATCHWORK ON THE SEWING MACHINE: Susan
Aylsworth Murwin and Suzzy Payne. Instructions, diagrams show exactly how to
machine sew 12 quilts. 48pp. of templates. 50 figures. 80pp. 8% x 11.

23770-2 Pa. $3.50

THE STANDARD BOOK OF QUILT MAKING AND COLLECTING,
Marguerite Ickis. Full information, full-sized patterns for making 46 traditional
quilts, also 150 other patterns. 483 illustrations. 273pp. 6% x 9%. 20582-7 Pa. $5.95

LETTERING AND ALPHABETS, ]J. Albert Cavanagh. 85 complete alphabets
lettered in various styles; instructions for spacing, roughs, brushwork. 121pp. 8% x
8. 20053-1 Pa. $3.75

LETTER FORMS: 110 COMPLETE ALPHABETS, Frederick Lambert. 110 sets
of capital letters; 16 lower case alphabets; 70 sets of numbers and other symbols.
110pp. 8% x 11. 22872-X Pa. $4.50

ORCHIDS AS HOUSE PLANTS, Rebecca Tyson Northen. Grow cattleyas and
many other kinds of orchids—in a window, in a case, or under artificial light. 63
illustrations. 148pp. 5% x 8%. 23261-1 Pa. $2.95

THE MUSHROOM HANDBOOK, Louis C.C. Krieger. Still the best popular
handbook. Full descriptions of 259 species, extremely thorough text, poisons,
folklore, etc. 32 color plates; 126 other illustrations. 560pp. 5% x 8%.

21861-9 Pa. $8.50

THE DORE BIBLE ILLUSTRATIONS, Gustave Doré. All wonderful, detailed
plates: Adam and Eve, Flood, Babylon,life of Jesus, etc. Brief King James text with
each plate. 241 plates. 241pp. 9 x 12. 23004-X Pa. $6.95

THE BOOK OF KELLS: Selected Plates in Full Color, edited by Blanche Cirker. 32
full-page plates from greatest manuscript-icon of early Middle A ges. Fantastic,
mysterious. Publisher’s Note. Captions. 32pp. 9% x 12%4. 24345-1 Pa. $4.50

THE PERFECT WAGNERITE, George Bernard Shaw. Brilliant criticism of the
Ring Cycle, with provocative interpretation of politics, economic theories behind
the Ring. 136pp. 5% x 8%. (Available in U.S. only) 21707-8 Pa. $3.00
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DECORATIVE NAPKIN FOLDING FOR BEGINNERS, Lillian Oppenheimer
and Natalie Epstein. 22 different napkin folds in the shape of a heart, clown’s hat,
love knot, etc. 63 drawings. 48pp. 8% x 11. 23797-4 Pa. $1.95

DECORATIVE LABELS FOR HOME CANNING, PRESERVING, AND
OTHER HOUSEHOLD AND GIFT USES, Theodore Menten. 128 gummed,
perforated labels, beautifully printed in 2 colors. 12 versions. Adhere to metal, glass,
wood, ceramics. 24pp. 8% x 11. 23219-0 Pa. $2.95

EARLY AMERICAN STENCILS ON WALLS AND FURNITURE, Janet War-
ing. Thorough coverage of 19th-century folk art: techniques, artifacts, surviving
specimens. 166 illustrations, 7 in color. 147pp. of text. 7% x 10%. 21906-2 Pa. $8.95

AMERICAN ANTIQUE WEATHERVANES, A.B. & W.T. Westervelt. Extensively

illustrated 1883 catalog exhibiting over 550 copper weathervanes and finials.

Excellent primary source by one of the principal manufacturers. 104pp. 6% x 9%.
24396-6 Pa. $3.95

ART STUDENTS’ ANATOMY, Edmond J. Farris. Long favorite in art schools.
Basic elements, common positions, actions. Full text, 158 illustrations. 159pp. 5% x
8%. 20744-7 Pa. $3.50

BRIDGMAN'S LIFE DRAWING, George B. Bridgman. More than 500 drawings
and text teach you to abstract the body into its major masses. Also specific areas of
anatomy. 192pp. 6% x 9%. (EA) 22710-3 Pa. $4.50

COMPLETE PRELUDESAND ETUDES FOR SOLO PIANO, Frederic Chopin.
All 26 Preludes, all 27 Etudes by greatest composer of piano music. Authoritative
Paderewski edition. 224pp. 9 x 12. (Available in U.S. only) 24052-5 Pa. $6.95

PIANO MUSIC 1888-1905, Claude Debussy. Deux Arabesques, Suite Bergamesque,
Masques, lst series of Images, etc. 9 others, in corrected editions. 175pp. 9% x 12%.
(ECE) 22771-5 Pa. $5.95

TEDDY BEAR IRON-ON TRANSFER PATTERNS, Ted Menten. 80 iron-on
transfer patterns of male and female Teddys in a wide variety of activities, poses,
sizes. 48pp. 8% x 11. 24596-9 Pa. $2.00

A PICTURE HISTORY OF THE BROOKLYN BRIDGE, M.]J. Shapiro. Pro-
fusely illustrated account of greatest engineering achievement of 19th century. 167
rare photos & engravings recall construction, human drama. Extensive, detailed
text. 122pp. 8% x 11. 24403-2 Pa. $§7.95

NEW YORK IN THE THIRTIES, Berenice Abbott. Noted photographer’s
fascinating study shows new buildings that have become famous and old sights that
have disappeared forever. 97 photographs. 97pp. 11% x 10. 22967-X Pa. $6.50

MATHEMATICAL TABLES AND FORMULAS, Robert D. Carmichael and
Edwin R. Smith. Logarithms, sines, tangents, trig functions, powers, roots,
reciprocals, exponential and hyperbolic functions, formulas and theorems. 269pp.
5% x 8. 60111-0 Pa. $3.75

HANDBOOK OF MATHEMATICAL FUNCTIONS WITH FORMULAS,
GRAPHS, AND MATHEMATICAL TABLES, edited by Milton Abramowitz and
Irene A. Stegun. Vast compendium: 29 sets of tables, some to as high as 20 places.
1,046pp. 8 x 10%. 61272-4 Pa. $19.95



