SCIENTIFIC AMERICAN presents

Fall 2000 Volume 11 Number 3

Copyright 2000 Scientific American, Inc.



6 Introduction: Game Theory
Gary Stix and Mark Fischetti, issue editors
Science increasingly informs athletic training.

THE ATHLETE’'S BODY

10 How Much Higher? How Much Faster?
Bruce Schechter
Limits that govern the height of a jump or
the speed of a sprint have yet to appear.

14 A Matter of Size rob Neyer
Ever bigger means ever better for new generations
of baseball and football players.

16 The Chemical Games Glenn Zorpette, staff writer
New performance-boosting drugs make it
easier to beat the urine test.

26 Toward Molecular Talent Scouting
Gary Taubes
The search goes on for genes that can identify the
innate differences between jock and couch potato.

32 The Female Hurt Marguerite Holloway
Injured women athletes don't get equal treatment.

THE ATHLETE’'S MIND
Psyched Up, Psyched Out

Michael Shermer

Science tries to determine whether sports
psychology actually works.

Plus: How to Avoid Choking

38

44 Blowing the Whistle on
Concussions Polly Shulman

An epidemic of undiagnosed
concussions plagues professional
and amateur athletes alike.
Plus: AHeads Up
on Headers

52

58

64

68

74

80

84

20

98

104

GEAR AND TECHNIQUE

Watching Your Steps Karen Wright
The ultimate athletic shoe is one tailored precisely
to your individual running style.

No Way Up Michael Menduno
Cave divers cheat death in the most technologically
sophisticated extreme sport.

Going through the Motions Delia K. Cabe
Attempts to improve performance through
biomechanics often get mired in academic debates.
Plus: Keeping Abreast of New Technology

Asphalt Acrobats Pear! Tesler
Crafty skateboarders like Tony Hawk
seem to bend the laws of physics.

CHANGING THE GAME

The Athletic Arms Race Mike May
Advanced equipment may improve players so much
that it destroys the challenge of some sports.

The Unblinking Eye Bruce Schechter
Can technology that arbitrates a pitch or a goal
replace umpires and referees?

Out of This World Ben Bova

The wildest Olympic sports could be played
on the moon or Mars.

Plus: Sunjamming and Bloodboiling: The
Ultimate Daredevil Sport

SPORTS AND SOCIETY

Deconstructing the Taboo Gary Taubes
Do blacks have a genetic advantage that explains
why they dominate track and other major sports?

Unlikely Domin-ation

Reinout van Wagtendonk

Finally, an answer to why tiny countries like the
Dominican Republic can rule certain sports.

A Sphere and Present Danger Steve Mirsky
Investigating the possibility that bat days are an
excuse to whack that loudmouth in the next row.

ABOUT THE COVER
Photograph of Marion Jones by Lionel Cironneau/AP Photo. lllustra-
tion by Slim Films. Biomechanics data courtesy of Ariel Dynamics.

Scientific American Presents (ISSN 1048-0943), Volume 11, Number 3, Fall 2000, published quarterly by Scientific American, Inc, 415 Madison Avenue, New York, NY 10017-1111. Copy-
right © 2000 by Scientific American, Inc. All rights reserved. No part of this issue may be reproduced by any mechanical, photographic or electronic process, or in the form of a phono-
graphic recording, nor may it be stored in a retrieval system, transmitted or otherwise copied for public or private use without written permission of the publisher. Periodicals Publica-
tion Rate. Postage paid at New York, N.Y, and at additional mailing offices. Canadian BN No. 127387652RT; QST No. Q1015332537. Subscription rates: one year $19.80 (outside U.S. $23.80).
To purchase additional quantities: 1 to 9 copies: U.S. $5.95 each plus $2.00 per copy for postage and handling (outside U.S. $5.00 P&H); 10 to 49 copies: U.S. $5.35 each, postpaid; 50 copies
or more: U.S. $4.75 each, postpaid. Send payment to Scientific American, Dept. SAQ, 415 Madison Avenue, New York, NY 10017-1111. Postmaster: Send address changes to Scientific
American Presents, Box 5063, Harlan, IA 51593. Subscription inquiries: U.S. and Canada (800) 333-1199; other (515) 247-7631.

Copyright 2000 Scientific American, Inc.




