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30 Vegetation pattern formation: The mechanisms behind

the forms
Ehud Meron

A simple principle relating growth to lateral water transport explains the
variety of self-organized vegetation patchiness.

38 The new science of novae
Koji Mukai and Jennifer L. Sokoloski

The discovery of y-ray emission from novae has been used not only to better
understand sudden brightening events but also to answer some old
questions and raise new ones.

Mats Larsson and Alexander Balatsky

Despite the elegance of Paul Dirac's theoretical work, the Nobel Committee
nearly passed him over for the prize—until a timely experiment confirmed
one of his predictions.

ON THE COVER: Tens of thousands of wildfires scorch the continental US
each year. Predicting their behavior is complicated by their interactions with
local winds and with variations in vegetation and terrain. For more on the
two-way feedback between a wildfire and the air flow in and around it, turn
to the Quick Study on page 70. (Image by iStock.com/noscoo.)
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Miller compares science,
which relies on inductive
reasoning, with the deduc-
tive endeavor of mathe-
matics. She illustrates the
difference by exploring
Euclid's infamous parallel
postulate. You can find all
of Miller's columns at
physicstoday.org.
physicstoday.org/Nov2019a
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plores how physicists’ desire
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waxed and waned over the
years. lts editors and the
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Physical Review Letters—
have played a big role.
physicstoday.org/Nov2019b

|

1
|
'

matics and Newton’s laws.
The University of Kansas
(KU) tried teaching energy
and conservation laws
first in some classes. The
KU faculty reports the
energy-first students
gained more conceptual
understanding than did
those in force-first classes.
physicstoday.org/Nov2019¢

or research. Authorization is given to copy articles beyond
the free use permitted under US Copyright Law, provided
that the copying fee of $30.00 per copy per article is paid
to the Copyright Clearance Center, 222 Rosewcod Dr,
Danvers, MA 01923, For articles published before 1978,
the copying fee is $0.25 per article. Authorization does not
extend to systematic or multiple reproduction or to
republication in any form. In all such cases, specific written
permission from AIP must be obtained. Send requests for
permission to AIP Office of Rights and Permissions, 1305
Walt Whitman Rd, Suite 300, Melville, NY 11747-4300;

phone +1 516 576-2268; email rights@aip.org.

NOVEMBER 2019 | PHYSICS TODAY 5




PHYSICS TODAY

www.physicstoday.org

e DEPARTHENTS
’\ 8 From the editor

10 Readers’ forum

Letters

14 Search & discovery

An inexpensive crystal makes a fine quantum time machine

* An odd fluid shows its inner workings » Superconductivity is
found in a nickel oxide

22 Issues & events

Trade wars and other geopolitical tensions strain US-China
scientific collaborations « Separating signal from noise to

solve a nuclear puzzle

23 Books

A Zen-like journey through the mysteries of physics —
Timothy M. P. Tait « An encyclopedia of complex

systems — Stefani Crabtree « A Linnaean system for the
stars — William H. Waller « New books & media

- 60 New products

Focus on lasers, imaging, and microscopy

| 67 Obituaries

Mitchell Jay Feigenbaum « Jerry Paul Gollub

10 Quick study

Fluid dynamics of wildfires — Rodman Linn

10 12 Back scatter
A return trip to the Moon

[ B e P2 S PP =2 £

The American Institute of Physics is a federation of scientific societies in the physical sciences, representing
scientists, engineers, educators, and students. AIP offers authoritative information, services, and expertise in
physics education and student programs, science communication, government relations, career services, statistical
research in physics employment and education, industrial outreach, and history of the physical sciences. AIP
publishes Prsics Topar and is also home to the Society of Physics Students and to the Niels Bohr Library and
Archives. AIP owns AIP Publishing, a scholarly publisher in the physical and related sciences.

Board of Directors: David J. Helfand (Chair), Michael H. Moloney (CEQ), Judy R. Dubno (Interim Corporate
Secretary), Susan K. Avery, J. Daniel Bourland, Susan Burkett, Jack G. Hehn, John Kent (Treasurer), Kate Kirby, Allison
Macferlane, Kevin B. Marvel, Michael Morgan, Faith Morrison, Elizabeth Nolan, Nathan Sanders, Cheryl R. Stevens.

Officers: Michael H. Moloney (CEQ), Steve Mackwell (DEO), Gigi Swartz (CFAOQ),

SUBSCRIPTION QUESTIONS? +1 800 344-6902 | +1 516 576-2270 | ptsubs@aip.org
6 PHYSICS TODAY | NOVEMBER 2019

Senior director of news & magazines
Larry Fishbein [Ifishbein@aip.org

Editor-in-chief
Charles Day cday@aip.org

Managing editor

Richard J. Fitzgerald rjf@aip.org

Art and production

Donna Padian, art director

Freddie A. Pagani, art and production associate
Cynthia B. Cummings, photographer

Nathan Cromer

Editors

Melinda Baldwin mbaldwin@aip.org
Toni Feder tf@aip.org

Martha M. Hanna mmh@aip.org
Heather M. Hill  hhill@aip.org

David Kramer dk@aip.org

Alex Lopatka alopatka@aip.org
Christine Middleton cmiddleton@aip.org .
Johanna L. Miller jlm@aip.org

Gayle G. Parraway ggp@aip.org

R. Mark Wilson rmw@aip.org

Online

Paul K. Guinnessy, director pkg@aip.org
Andrew Grant, editor agrant@aip.org
Angela Dombroski  atd@aip.org

Greg Stasiewicz  gls@aip.org

Assistant editor
Cynthia B. Cummings B

Editorial assistant
Tonya Gary

Contributing editors
Rachel Berkowitz
Andreas Mandelis

Sales and marketing
Christina Unger Ramos
Unique Carter

Krystal Dell

Skye Haynes

Address

American Center for Physics
One Physics Ellipse

College Park, MD 20740-3842
+1 301 209-3100
pteditors@aip.org

cunger@aip.org

n PhysicsToday ¥J/ @physicstoday

Al P American Institute of Physics

Member societies

Acoustical Society of America

American Association of Physicists in Medicine

American Association of Physics Teachers

American Astronomical Society

American Crystallographic Association

American Meteorological Society

American Physical Society

AVS: Science & Technology of Materials, Interfaces,
and Processing :

The Optical Society

The Saciety of Rheology

Other member organizations -

Sigma Pi Sigma Physics Honor Society
Soclety of Physics Students ‘
Corporate Associates



