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Introduction

“Current Contents” prepared by Library and Documentation
Division aims to identify the articles published in the learned journals
received by the library in the month of October-December 2021.

Current Contents are arranged alphabetically (Volume:ll, N-Z)
under the broad subject headings. It gives the details about the name
of the Journal, volume, issue month and year of publication. It will be
our endeavour to bring out this as a reference tool, which will make
our readers aware about the current contents available in different

learned journals of their subject of interest.

Current Contents will be useful to our faculty members in

selecting/recommending relevant articles for their research.

Keeping in mind the integration of ICT and Digitisation, attempt
has been made to provide the Web-link of the current issues, which
will facilitate the readers to access the articles, except the *’ marked

journal titles

We eagerly await to received your views and comments.

A
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Head, LDD, NCERT,
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Sr.
No Name of Journals Vol. Issue Month Year Pages
“ | Economics
1. | Quarterly Journal of Economics 136 1 Feb 2021 -88-289
3 Aug
| Education
2. | Prospects 47 4 Dec | 2017 279
* | Educational Research
3. | reafor Haef 77 134 | May-jun 2021 299
4. | Review of Educational Research 91 4 Aug 2021 997-298
5 Oct
5. | Scandinavian Journal of Educational Re- 65 5 Aug 2021 300-302
search 6 Oct
“ | Educational Technology
6. | Science, Technology and Society: An Inter- 26 3 Nov
. 2021
national Journal 37
7. : i
Technology; Pedagogy and Education 30 3 Jun 2021 365-366
4 Sep
“ | Environmental Education
8. | Resurgence & Ecologist 326 May-Jun
328 Sep-Oct 2021 293-296
“* | Geography
9. | National Geographic Magazine 8 7 Feb
8 Mar
9 Apr
10 May 2021 239-252
11 Jun
9 3 Oct
4 Nov
| Linguistics
10. | Natural Language and Linguistic Theory 39 4 Nov 2021 253
“ | Mathematics Education
11. | School Science and Mathematics 121 6 Oct 309

2021




Physics

12. 56 5 Sep 2021 265-266
13. | Physics Today 74 9 Sep
10 Oct 2021 267-272
11 Nov
14. | Physics World 34 9 Sep
10 Oct 2021 273-275
11 Nov
“* | Psychology
15. | Psychological Bulletin 147 4 Jan 2021 280-281
5 Feb
16. | Psychological Review 128 5 Oct 2021 282-283
17. | Psychology in the Schools 58 10 Oct 2021 284-287
11 Nov
“* | Science
18. | New Scientist 251 3350 4 Sep
3351 11 Sep
3352 18 Sep
3353 25 Sep
3354 2 Oct
3355 9 Oct 2021 254-264
3356 16 Oct
3357 23 Oct
3358 30 Oct
3359 6 Nov
3360 13 Nov
19. || Science 373 6560 10 Sep
6561 17 Sep
6562 24 Sep
6563 10ct
6564 8 Oct
6565 15 Oct 2021 311-330
6566 22 Oct
6567 29 Oct
6568 5 Nov
6569 12 Nov
20. | Science and Culture 87 1-2 Jan-Feb
3-4 Mar-Apr 2021
5-6 May-Jun 331-334
7-8 Jul-Aug
* | Science Education
21. | Resonance: Journal of Science Education 26 10 Oct
11 Nov 2021 291-292
22. | Science Education 105 5 Sep 2021 335-336
6 Nov




23. | Scientific American 325 4 Oct
5 Nov 2021 338-343
6 Dec
24. | School Effectiveness and School Improve- 32 3 Sep 2021 310
ment
25. | School Science 54 1 Mar
2&3 Jun-Sep 2016 303-308
4 Dec
26. | Studies in Science Education 57 2 Sep 2021 350
“* | Social Science
27. | Seminar 745 Sep
747 Nov 2021 344-346
748 Dec
28. | Social Scientist 49 7-8 jul-Aug | 2021 347
29. | Sociology of Education 94 3 Jul 2021 348-349
4 Oct
30. || Yojana 65 10 Oct
11 Nov 2021
1 Dec 67-369
31. | Young Children 76 1 Spring 2021 | 370-371
* | Special Education
32. | Remedial and Special Education 42 4 Aug 2021 290
** | Teacher Education
33. || The Primary Teacher 42 1 Jan 2017 277-278
2 Apr
34. | Teaching and Teacher Education: An Inter- 100 Apr
national Journal of Research and studies 101 May
102 Jun
103 Jul
104 Aug 2021 352-363
105 Sep
106 Oct
107 Nov
108 Dec
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EXPLORE

THE BIG IDEA
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Born to Wander
After months pinned
down by the pandemic,
the author is even
more certain: Exploring
the planet is an essen-
tial activity for humans.
BY ERIC WEINER

INNOVATOR
—_—

Attention to Turtles
The reptiles originated
in Africa but now are
neglected there, says
a conservationist who
aims to remedy that.
BY ANNIE ROTH

ALSO

Rain on the Wing
Eyes Deter Attacks
New Space Toilet
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FEBRUARY 2021

On the Cover
Mimivirus is one of the
largest and most complex
viruses known. Scientists
hope that studying it

will shed light on viruses’
origins and proliferation.
ILLUSTRATION BY MARKOS KAY
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Volcanic Voltage
How do volcanic erup-
tions spark lightning?
BY JASON TREAT AND
IRENE BERMAN-VAPORIS

BEING THERE
—

Norwegian Cool
Have wet suit, will
winter surf in 41° water.
BY LOLA AKINMADE
AKERSTROM; PHOTO BY
ANDREA FRAZZETTA

ALSO

Life by Zip Line
Portugal’s Tiles




FEBRUARY

FEATURES

CONTENTS

A World of Viruses
Yes, the coronavirus is
a killer. But viruses can
be beneficial too.

BY DAVID QUAMMEN
PHOTOGRAPHS BY
CRAIG CUTLER

Women on the Move
In 2019, 130 million
women were living in
countries not of their
birth, migration data
show. And in that year
alone, tens of millions
of them were forced—
by disease, natural
disaster, violence,

or poverty—to move
either within their
countries or abroad.
BY AURORA ALMENDRAL
PHOTOGRAPHS BY THE
EVERYDAY PROJECTS

240

Reclaiming History
Anti-racism protests
spur removal of Con-
federate monuments.
BY PHILLIP MORRIS
PHOTOGRAPHS BY
KRIS GRAVES

‘ Preserving Paradise
In Costa Rica an oasis
of biodiversity feels
COVID-19’s effects.

BY JAMIE SHREEVE
PHOTOGRAPHS BY
CHARLIE HAMILTON JAMES
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C o N T E N T S On the Cover

Over the years rovers

such as NASA's Curios-

ity, which landed on the
planet in 2012, have driven
the search for microbial
Martians.

MOSAIC OF 57 IMAGES BY NASA/JPL/
MICHAEL RAVINE, MALIN SPACE
SCIENCE SYSTEMS

PROOF EXPLORE

THE BIG IDEA

Natural Disasters?
Maybe climate change
harms should be called
what they are: man-
made natural disasters.
BY ELIZABETH KOLBERT

The ‘Train Ladies’

of Ukraine

A tradition as old as rail
travel in Ukraine, these
safety signal officers
work in tiny houses at
rail crossings, and help ALSY

keep things on track. Ancient Amphibian
PHOTOGRAPHS BY Plants in Disguise
SASHA MASLOV Moonlit Line Walk




FEATURES

Our Obsession

With Mars Missions
Since sky-watchers in
the third miliennium
B.C. described it as a
“wandering star,” Mars
has fascinated people
on Earth. It so intrigues
us that by this month,
1 spacecraft and rovers
are expected to be on
or near the red planet.
BY NADIA DRAKE
PHOTOGRAPHS BY
CRAIG CUTLER AND
SPENCER LOWELL

Imprisoned

While Innocent
Thanks to scrutiny of
the actions of prose-
cutors, public defend-
ers, and police, as well
as advances in DNA
analysis and other-sorts
of forensic testing; i
182 people have been
found innocent and
exonerated from death
row since 1972,

BY PHILLIP. MORRIS
PHOTOGRAPHS BY
MARTIN SCHOELLER
............................... P. 58

24

A Line in the
Mountains

The story behind boun-
daries on the world's
highest battlefield.

BY FREDDIE WILKINSON
PHOTOGRAPHS BY CORY
RECHARDS Lt P. 86

A Greyhound Racing

ritics of the dogs’
treatment spur the end
of tracks, race betting.
BY CRAIG PITTMAN
PHOTOGRAPHS BY
ERIKA LARSEN
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PROOF

Kashmir’s Children
In A Long Lockdown
Kids in the state face a
mental health crisis as a
result of military restric-
tions and the COVID-19
quarantine.
PHOTOGRAPHS BY
SHOWKAT NANDA

EXPLORE

THE BIG IDEA

The Legacy of Land
To Black American
families, soil has never
been simple. It rep-
resents dreams, loss,
injustice, self-reliance.
BY NATALIE BASZILE

THROUGH THE LENS

My Everest Photo

| had a dim view of
Everest ascents—until
| made one. What |
found surprised me.
BY MARK SYNNOTT

ALSO

Turtle Anatomy
Parakeet Invasions
Octopus Elasticity

Ver- & Ne- 9

APRIL 2021
——

On the Cover

The air in Ulaanbaatar,

the capital of Mongolia, is
polluted in part by burn-
ing fossil fuels, as from this
coal-fired power plant near
the edge of the city.
MATTHIEU PALEY

\
EF’ /249’\“‘)/)
Ay WH
NESGea AT YR W
i ¥1o 310 WO YO
ol Weefl-16 o~

CLOSER LOOK

A Perfumed History
In the “perfume capi-
tal of India,” an ancient
alchemy distills petals
into fragrance.

BY RACHNA SACHASINH

ADVENTURE

Wild Alaska
America’s least visited
national park boasts
nearly 8.5 million acres
of rugged beauty.

BY JENNA SCHNUER
PHOTO BY KILIII YOYAN

ALSO

Tea and Diplomacy
Video Call Fallout
Beetle Meets Bottle
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APRIL

CONTENTS

FEATURES

The Deadly Cost

of Dirty Air

Pollution causes millions
of premature deaths.
BY BETH GARDINER
PHOTOGRAPHS BY
MATTHIEU PALEY

Return of the
Florida Panther
Development imperils
this cat’s comeback.
BY DOUGLAS MAIN
PHOTOGRAPHS BY
CARLTON WARD, JR.
........................ = P. 68
The Bugs Up High

A novel study looks at
insect life far above the
Amazon forest floor.

BY HALEY COHEN GIL-
LILAND; PHOTOGRAPHS
BY CRAIG CUTLER AND
BRIAN BROWN........

Aretha’s Genius
From her start in a
Detroit church choir,
Aretha Franklin (below)
rose to global fame.
Cynthia Erivo (above)
plays the singing star
in the Nat Geo series
that debuts March 21.
BY DENEEN L. BROWN
P 102
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PROOF

Mining Marks

a Landscape

Viewing mines from
above, a photographer
captures the results of
extracting coal to fuel
electric power plants.
PHOTOGRAPHS BY

TOM HEGEN
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THE BIG IDEA

Conservation's
Popularity Contest
Wildlife funding and
advocacy focus most
on charismatic species.
Is it time to rethink
that approach?

BY CHRISTINE DELL'AMORE

ALSO

Wandering Rocks
Earth Day Inspirations

MAY 2021
— et

On the Cover

In South Pacific waters,

a humpback whale calf
focuses on photographer
Brian Skerry, and vice versa.
Skerry has spent years
observing the distinctive
behaviors and traditions
of many cetacean species.

BRIAN SKERRY

EARTH DAY

Bridging Cultures,
Causes With Music
Cellist Yo-Yo Ma pairs
concerts with activist
events on environmen-
tal and other issues.

BY CLAUDIA KALB

THROUGH THE LENS

Fleeing the Flood
As waters threatened
rare giraffes’ habitat,
former enemies joined
forces to move them
via a modern-day ark.
BY ANNIE ROTH
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FEATURES

A

Secrets of the Whales
Some dolphins and
whales have their own
cultural traditions and
dialects, characteristics
once thought to be
unique to humans.

BY CRAIG WELCH
PHOTOGRAPHS BY

BRIAN SKERRY

Planet Ocean

About 70% of Earth's
surface is ocean. This

is how it's connected.
BY MATTHEW W. CHWASTYK
AND IRENE BERMAN-VAPORIS
...................................... P. 68

Rescuing Reefs
Images made years
apart show how warm-
ing oceans harm corals.
BY JENNIFER S. HOLLAND
PHOTOGRAPHS BY

DAVID DOUBILET AND
JENNIFER HAYES

28 Days Under the Sea
Diving on the floor

of the Mediterranean,
four explorers found
amazing life-forms.
STORY AND PHOTOGRAPHS
BY LAURENT BALLESTA

Searcher of the Deep
Decades after locating
the wreck of the
Titanic, Robert Ballard
still hunts for cultural
and scientific treasures.
BY RACHEL HARTIGAN
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PROOF

Glass Sea Menagerie
Two 19th-century glass
artists made detailed
models of sea life, for
use in research. Today
they're collector’s
items and the objects
of a still life odyssey.
PHOTOGRAPHS BY

GUIDO MOCAFICO

CONTENTS

EXPLORE

THE BIG IDEA

A Fan Letter to My
Favorite Spacecraft
The Fermi Gamma-ray
Space Telescope sees
a cosmos so different

from what our eyes see.

BY LIZ KRUESI

BREAKTHROUGH

‘Bacon of the Sea’?
Aquaculturists say
this marine alga is rich
in protein—and when
fried, pretty bacon-y.
BY HICKS WOGAN

ALSO

» Regrowing Joints?
» Bug Takes a Beating

On the Cover
Ready for combat, a heavily
armed Thraex holds up his
shield and sica, a short sword
with a curved blade, in the
amphitheater at Pompeii.

ART BY FERNANDO G. BAPTISTA

N
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ADVENTURE

Tunnel Vision

Water whittled the cliffs
and canyons of Utah’s
Zion National Park.

BY NORIE QUINTOS
PHOTOGRAPH BY

JOSH HYDEMAN ~ -~ -

DECODER

Baking in Pompeii
Mount Vesuvius buried
bakeries, but the bread
survived. Now its recipe
has been re-created.

BY ANNIE ROTH; PHOTO- ;
GRAPH BY REBECCA HALE

« Animals With Pockets

ALSO ‘
« Planet Possible

PHOTOS: GUIDO MOCAFICO, PORPITA MEDITERRANEA, BY LEOPOLD AND RUDOLF BLASCHKA, PHOTOGRAPHED AT NATIONAL
MUSEUM OF IRELAND'S NATURAL HISTORY COLLECTION (GLASS); REBECCA HALE, NGM STAFF (BREAKFAST)
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FEATURES ‘

CONTENTS

Fight Club of
Ancient Rome
Despite their depiction
in movies, real gladiator
battles were more
about putting on a
good show than killing.
BY ANDREW CURRY
PHOTOGRAPHS BY

REMI BENALI

The Lure of Trieste
It has been an
overlooked gem in
northern Italy. But the
city may enjoy new
recognition thanks to
interest in its port.

BY ROBERT DRAPER
PHOTOGRAPHS BY
CHIARA GOIA
................................... P.108

SPECIAL REPORT:
RECKONING WITH
THE PAST

The Race Card Project
Those conversations
about race that

seem too difficult?
People are bravely
starting them, six
words at a time.

BY MICHELE L. NORRIS
PHOTOGRAPHS BY
WAYNE LAWRENCE
....................................... P. 62

Tulsa Race Massacre
Enraged by prosperity
in a Black community,
white rioters attacked
itin 1921, in one of the
worst acts of terrorism
in U.S. history.

BY DENEEN L. BROWN
PHOTOGRAPHS BY
BETHANY MOLLENKOF
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CONTENTS

PROOF EXPLORE

THE BIG IDEA

The Persistence
of Pay Inequity
What's behind the
gap between men’s
and women'’s wages?
BY HELENA MARIA
VIRAMONTES

DECODER

Aerial Acrobatics

A primer on starlings’
shape-shifting flights,
aka murmurations.

BY DIANA MARQUES
PHOTOGRAPH BY

NICK DUNLOP

Poisoned Beauty
The swirling colors
may look like modern
art—but they’re mine
tailings, pollution that'’s
filling a valley near the
photographer’s home-

town in Romania. S48
PHOTOGRAPHS BY Grizzly Facial Recognition
GHEORGHE POPA Turning Glass to Sand

OCTOBER 2021

\.

On the Cover
Transportation of the
future will feature electric
vehicles, charging infra-
structure, electric air taxis,
and hydrogen-powered
airliners that emit mostly
water vapor and heat.
ILLUSTRATION: BOSE COLLINS

THROUGH THE LENS

Extreme Measures
A rigorous Arctic
research expedition
reveals great beauty
and human limitations.

BY ESTHER HORVATH

ALSO

Earth-Friendly Dishwashing
Angelina Jolie on Bees




FEATURES

THE FUTURE IS ELECTRIC

The Auto Industry
Bets Big on Green Cars
From future vehicles,
no tailpipe emissions.
BY CRAIG WELCH
PHOTOGRAPHS BY DAVID
GUTTENFELDER

Aviation: How
Green, How Soon?
Even “cleaner” flights
warm the planet.

BY SAM HOWE VERHOVEK
PHOTOGRAPHS BY
DAVIDE MONTELEONE
....................................... P. 56

Night Life

Dark-sea dives yield
some wild photo ops.
BY AMY MCKEEVER
PHOTOGRAPHS BY
DAVID DOUBILET AND
JENNIFER HAYES
....................................... P. 76

‘ A Place Where

the Dream Lives
Black homeownership
is the area’s legacy.

BY MICHAEL FLETCHER
PHOTOGRAPHS BY

ELIAS WILLIAMS
...................................... P. 90

Saving Chimps
and Finding Hope
At a Central African
sanctuary, rescued
chimps are models
of resiliency for
their caregivers.

BY PAUL STEYN
PHOTOGRAPHS BY
BRENT STIRTON

ABOVE: A mural in the

St. Albans area of Queens,
New York, honors some of
the Black luminaries who've
lived there, including Ella
Fitzgerald and Lena Horne.
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On the Cover: An expanded
version of Kadir Nelson’s
painting depicts finds from
the book Lost Cities, Ancient
Tombs: 100 Discoveries That
Changed the World.

1. Olmec colossal head; Mexico
2. King Tut mask; Egypt

3. Nubian pharaoh; Sudan
and Egypt

4. Neo-Assyrian relief; Irag

5. Art from Ajanta; India

6. Angkor Wat; Cambodia

7. Mesa Verde cliff dwellings;
Colorado, U.S

8. Destruction by Mount
Vesuvius; Italy

9. Chichén Itzé; Mexico

10. Nebra sky disk; Germany
11. Great Pyramid of Khufu;
Egypt

12. Stonehenge; England

13. Petroglyphs; Utah, U.S.

14. Lapita cemetery; Vanuatu
15. Moai; Easter Island

16. Nok terra-cottas; Nigeria
17. Sutton Hoo helmet; England
18. Titanic; Atlantic Ocean

19. Cave paintings; France

20. Clotilda; Alabama, U.S.

21. Kublai Khan fleet; Japan
22. Otzi the Iceman; the Alps
23. Aboriginal rock art; Australia
24. Dead Sea Scrolls; West Bank
and Israel

25. Jamestown crucifix;
Virginia, US.

26. Great Mosque of Kilwa;
Tanzania

27. Bactrian gold ram;
Afghanistan

28. Rosetta stone; Egypt

29. Olduvai Gorge skull;
Tanzania

30. Lion Gate, Mycenae; Greece
31. Knossos palace; Greece

32. Maya jade ornament;
Honduras

33. Machu Picchu; Peru

34. Relief, Ellora Caves; India*
35. Riace bronze; lonian Sea
36. Terra-cotta warriors; China
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EXPLORE 1 " FEATURES 100 Wonders A War on Itself A Journey's Lessons
CONTENTS PROOF of Archaeology In Tigray, Ethiopia, Partway through
CLOSER LOoK Discoveries such as civilians have become his 24,000-mile walk
The Lost the cave art of Lascaux | the target of conflict. around the world,
River of Paris and the tomb of King BY LYNSEY ADDARIO a writer realizes the
Conservation efforts 1 Tut have yielded AND RACHEL HARTIGAN power of remembering.
:im to béif)Q back the : remarkable secrets PHOTOGRAPHS BY And he wonders who
- THE BIG IDEA istoric Biévre. dating as far back as LYNSEY ADDARIO among the thousands
Child of the Stars Dr. Fauci: His BY MARY WINSTON NICKLIN 37 mi?lion years ago. ciceresssserisiiieneenne. .70 Of people he has met
A photqgrapfh:r: ; Lif'e and .Work 1 From the new National is “best equipped to
adapration ol Aniolns ininterviews with aLso Geographic book Lost | An lcy World Melts survive—if not master—
de Saint-Exupéry’s National Geographic « Color Perception in Fish Cities, Ancient Tombs, The Antarctic Peninsula  the challenges of our
book reimagines Anthony Fauci tells ; « A New Human Species? see the finds that is an ecosystem in peril.  uncertain age.”
The Little P”"Ee 85 what has shaped him: « Feather Forensics Lab changed history. BY HELEN SCALES BY PAUL SALOPEK
a nuanced look at A e ARGodin INTRODUCTION BY PHOTOGRAPHS BY PHOTOGRAPHS BY
A“d‘;agki‘:‘::": Brrooklyn fo'serving : ANDREW LAWLER THOMAS P. PESCHAK JOHN STANMEYER
::*:; e seven US, presidents. ' [ oo 0 ot 0 R o e Ll St s e PSS ; 108!

“ART FROM THE ELLORA CAVES IS MENTIONED IN THE LOST CITIES, ANCIENT TOMBS BOOK, BUT IT IS NOT
ONE OF THE 100 WONDERS CITED IN THE BOOK OR IN THE GRAPHIC ON PAGES 51-4 OF THIS ISSUE




atural Language & Linguistic Theory
Volume 39 - No. 4 - November 2021

Clitic dislocations and clitics in French and Greek: From interpretation to structure
Nikos Angelopoulos - Dominique Sportiche 959

Implicit arguments in English double object constructions
Benjamin Bruening 1023

Nominal types in Gitksan split-absolutive agreement
Clarissa Forbes 1087

Aspectual phase heads in Muskogee verbs
Peter Ara Guekguezian 1129

On the domains of allomorphy, allosemy and morphophonology in compounds
Gisli Rinar Hardarson 1173

Number-based noun classification: The view from Kipsigis
Maria Kouneli 1195

States in the decomposition of verbal predicates: Evidence from additive operators
Giorgos Spathas « Dimitris Michelioudakis 1253




This week’s issue

On the
cover

2 34 Your net zero life
: What our lives will actually
look like when carbon
emissions have been cut

10 Covid's origins
Urgent call for renewed
focus on animal hypothesis.

News

7 Hurricane Ida \
Extreme storm almost certainly
linked to climate change

9ls it time for lunch?.
Stroke left woman unable”
to feel hunger

13 Coining itin

Will Paypal adopting bitcoin
help cryptocurrencies go
mainstream?

Views

17 Comment
The UK doesn't need a new
coal mine, says Mark Peplow

18 The columnist
Annalee Newitz on ancient
money’s links to the future

20 Letters {
Sucking carbon from the
air may be just the ticket

24 Culture
Stories from the International
Space Station

28 Aperture
The pick of the pics from
_our inaugural photo contest

COVID'S ORIG
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Cover image: Simon March|
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SEE A

44 Breaking down
consciousness

Anil Seth on how the greatest
mystery will finally be solved

8 Strange waves
Could space-time ripples
reveal quantum gravity?

40 Mean streak
The surprising upsides
of acting out of spite

9 Caves on Mars
12 Ordinary space explosions

11 Domesticating baobabs
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11 Home-grown baobab Domestication could save the iconic trees

Brar el

28 New Scientist photo awards

KEREN SU/CHINA SPAN/ALAMY

40 Features
“Social media
cancelling
allows us
to climb the
social ladder
with a public
display of
‘selfless’
virtue”

Features

34 A day in a net-zero life
How will the world look when
we have taken the necessary
steps to curb global warming?

40 The upsides of spite
Spitefulness is usually frowned
upon, but there are times when
it can do good

44 Consciousness, illuminated
Afulfilling way to solve the
greatest mystery in science

The back pages

51 Stargazing at home
How to spot the ice giants
Neptune and Uranus

53 Puzzles
Try our crossword, quick
quiz and logic puzzle

54 Almost the last word
What would Earth be like
if life had never existed?

55 Tom Gauld for New Scientist
A cartoonist’s take on the world

56 Feedback
A study about truth that
turned out to be untruthful

4 September 2021 | New Scientist |1




veek’s issue

On the
cover

:2 Your recommended
daily everything

From sleep to diet and
exercise, what health
advice can we really trust?

News

Keep it in the ground
Extent of “unextractable”
fossil fuels revealed

' Fuelling up
Methanol fuel could
help shipping go green

Into Arabia
Five waves of humans entered
the Arabian peninsula as
the climate became wetter

Views

Comment
We must limit heavy metal
pollution, say Coline Monchanin
and Mathieu Lihoreau

The columnist
James Wong lays to rest
myths about seedless fruit

5 Aperture
What is it like when a zoo does
a stocktake of its animals?

10 Letters
Readers on the quantum realm

34 Culture
Fuzz captivates with witty tales
of wildlife versus humans
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AT
13 Texas abortion law Could legal measures be copied by other states?

12 Are covid booster
shots necessary?

14 Call to ban
weapons in space

47 The universe
as a self-learning
artificial intelligence

42 How to solve the
global microchip shortage

19 Rolling zebras

23 Energy from wooden floors
22 Cockatoos using cutlery

23 New kind of supernova

e TR S RN

SERGIO FLORES FOR THE WAsHINGTON POST VIA GETTY IMAGES

47 Features

“The universe
produced
brains, so
why couldn’t
the universe
itselfbea
superbrain?”

Features

38 Living by the numbers

We are told to aim for specific
amounts of sleep, calories, steps
and more. Is it good advice?

42 When the chips are down
A new way to make computer
chips could shake up one of the
world's most secretive industries

47 Stephon Alexander QuA |

The cosmologist embracing
some strikingly bold ideas

The back pages
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educational projects.

mproving science education: It's not rocket science—

Computed tomography turns 50
John M. Boone and Cynthia H. McCollough

Modern high-performance CT scanners are unparalleled among three-
dimensional imaging systems in data acquisition speed and spatial

-

Ptychography: A solution to the phase problem

Manuel Guizar-Sicairos and Pierre Thibault

First envisioned for elucidating crystalline structures, the technique is now
used for high-resolution lensless imaging, wavefront sensing, and more.

ON THE COVER: he longest bone in the humah body, the femur connects
to the pelvis at the hip joint. This high-resolution' computed tomography
(CT) scan of the bone reveals its inner microstructure. The colors denote the
mineral volume fraction, which provides a spatial measure of strength and
can be used to identify ihdi\(iduals at risk of osteoporotic fracture. For an
account of CT's evolution and advances, turn to the article by John Boone

“and Cynthia McCollough on page 34. (Image courtesy of Lance Frazer/
Southwest Research Institute.) )

DAMIEN JEMISON/LLNL
Laser fusion
Scientists at the National
Ignition Facility in California
recently announced that
they produced a fusion
reaction that yielded more
energy than was absorbed
by the fuel to initiate the
reaction. PHYSICS TODAY's
David Kramer analyzes the
laser fusion milestone and
puts it into historical
perspective.
physicstoday.org/Sep2021b

‘m

RR AUCTION

Einstein's handwriting

Earlier this year one

of Albert Einstein’s hand-
written letters featuring
the famous £ = mc? sold
for more than $1.2 million
at auction. PHYSICS TODAY'S
Ryan Dahn looks at
Einstein's preferred type of
German-language cursive
writing, which he likely
adopted for practical
and political reasons.
physicstoday.org/Sep2021c
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32 Lessons from 35 years in industry
Mike Tamor

Physicists working at private-sector companies must learn quickly and adapt
as needs evolve,

i from academia to entrepreneurship
tine Middleton

Developing laboratory innovations into commercial products takes more
than a great idea. It requires financial investment and a team with diverse
expertise.

| International’s innovative divisions
Jorijn van Duijn
The company’s history under founder Arthur del Prado illustrates the

semiconductor industry’s trend toward specialization—and the risks of tying
a firm to one charismatic individual.

|
i

Recently on

ONLINE

www.physicstoday.org

fly

KARISSA SANBONMATSU/LANL

Switching fields

A new quantitative

study finds a correlation
between physicists who
change areas of research
and their new work’s
impact as measured

by citations. Rachel
Berkowitz reports on

the results and several
scientists’ experiences
making such shifts in
research directions
physicstoday.org/Oct2021a

Fermi's geophysics
Archival materials reveal
that shortly after his arrival
at Columbia University,
Enrico Fermi offered a
geophysics course in

the spring semesters of
1939-41. The physicist's
lecture notes highlight
his famously clear and
thorough style on the
page and in class
discussions
physicstoday.org/Oct2021b

UN THE CWER Our third annual careers issue focuées on the sector that

employs the most graduates in physics and its related sciences: private
industry. On page 32, Mike Tamor draws lessons from his career in research
and research management at Ford Motor Company. On page 42, PHYSICS
ToDAY's Christine Middleton reports on physics-based startups. And on
page 52, Jorijn van Duijn recounts the history of the semiconductor
company ASM International. (Image by Ana Kova, http://anakova.com.)

U R AT TR

MONICA HELMS
Author name changes
A growing number of
journal publishers are
adopting policies to
change authors’ names
on past academic papers.
PHYSICS TODAY's Toni
Feder investigates the
efforts of trans scientists
who inspired the new
policies and the positive
impact they will have on
trans scholars.
physicstoday.org/Oct2021c
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30 lluminating the darkest galaxies
Joshua D. Simon and Marla Geha

The behavior of extremely dim galaxies provides stringent constraints on the
nature of dark matter. Establishing those constraints depends on precise
stellar-motion measurements.

38 How does the wind generate waves?
Nick Pizzo, Luc Deike, and Alex Ayet

Although the question is a classical problem, the details of how wind
transfers energy to waves at the ocean surface remain elusive.

44 The demons haunting thermodynamics
Katie Robertson

The contradictory implications of statistical mechanics have worried
physicists and philosophers for centuries. Does our present-day knowledge
allow us to exorcize those philosophical demons?

ON THE COVER: Waves are born at the interface of air and water, where
the flow is generally turbulent over a broad range of spatial and temporal
scales. Scientists have been struggling with that complexity for more than a
century. For a review of historical approaches and recent experimental and
numerical efforts to resolve how momentum is transferred from winds

; towaves, turn to the article by Nick Pizzo, Luc Deike, and Alex Ayet on

. Page 38. (Image by iStock.com/Anna_Om.)

Bollege after CIIVIIJ 19

New surveys of under-
graduate physics students

“‘ "( || "
reveal the impacts of the
www.uhysicstuday.org pandemic on education

and offer insights into how
¥ b 4

departments can improve.
Many students report
learning less from remote
instruction than they
would have in person and
limited access to study
groups with peers.
physicstoday.org/Nov2021a

SARAH WILD

Shielded hy quartz

Amid the unrelenting heat
and aridity in the Namib
Desert in southwest Africa,
hardy bacteria manage to
survive on the undersides
of quartz stones. New
interdisciplinary research
reveals how the quartz
shelters, by filtering out
UV light, enable the
bacteria to survive as
they wait for water.
physicstoday.org/Nov2021b

NIST reactor
On page 26 of the
October issue, David

Kramer recounted physicists'

dismay with the indefinite
shutdown of NIST's
research reactor in
Maryland. A new report
details the operator errors,
which the agency partly
attributes to staff turnover,
that led to a release of
radiation in February.
physicstoday.org/Nov2021c
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ON THE COVER

A powerful tropical thunderstorm exhibits

an overshooting top that may inject water
vapor into the lower stratosphere. Supercell
thunderstorms, in particular, can excite
hydraulic jumps at the tropopause, substan-
tially increasing the local
hydration of the lower
stratosphere. Enhanced
understanding of this
feature has the potential
to improve severe
weather forecasts. See
pages 1194 and 1248.
Photo: Santiago Borja
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Researchers are working to lower the odds of intense fires, such as this 2015 blaze in Oregon.

NEWS

IN BRIEF

News at a glance

IN DEPTH

Schools begin mass testing
with vexing questions
Scientific uncertainties, access, and logistics
are hurdles to routine screening
By J. Couzin-Frankel

‘Zero COVID’ countries seek
exit strategies
They successfully kept the the virus at bay.
Now, some are gingerly opening up
By D. Normile

Forget oil or water. Icelandic
drillers seek magma
Probe of volcano could reveal magma
composition and guide early warning systems
By P. Voosen

Vaccine equity hopes dashed
Latest forecast slashes this year's global
supply by 25% By J. Cohen

Climate policies loom large
in German election
Chancellor Angela Merkel, a former scientist,
will cede power By G. Vogel
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1299 U.S. judge acquits researcher
charged with hiding China ties
Decision to free former engineering
professor Anming Hu could

have implications for other China
Initiative cases By J. Mervis
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As the climate warms, a huge forest
experiment aims to reduce wildfire risk
and find common ground between loggers
and environmentalists By W. Cornwall
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systems for drug development
Organs-on-chips could be used

to assess drug efficacy and support
personalized medicine

By A. Roth and MPS-WS Berlin 2019

1306 Opposing roles of the immune
system in tumors

Inflammation promotes early
tumorigenesis but must be evaded

as tumors progress

By W. J. Ho and L. D. Wood
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1308 A silver assist for microbial
fuel cell power

Silver nanoparticles in Shewanella
membranes boost electron transfer
to graphene electrodes

By E. M. Gaffney and S. D. Minteer
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1309 An electron walks into

a quantum bar...

Quantum electron-light interaction

may find use in microscopy applications
By F. Carbone

RESEARCH ARTICLE p. 1324

1310 Homogeneous neuromorphic
hardware

Bifunctional ferroelectric transistors
enable collocation of memory

and processing By F. Rao and X. Tao
RESEARCH ARTICLE p. 1353

POLICY FORUM

1312 Innovation, entrepreneurship,
promotion, and tenure

Academic incentives must

reward broader societal impacts

By R. G. Carter et al.

BOOKS ET AL.

1315 Rethinking resilience
A flexible mindset can help us bounce back
after adversity By J. Gruber
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- 1316 Common ground and

he climate crisis

~ Invoking shared values can help
- convince skeptics of the

need to mitigate climate change
By M. Aczel

LETTERS

1317 Save the white-bellied heron

from extinction
By G. Maheswaran et al.

1317 Aflood of disaster response
challenges

By M. Dietze and U. Ozturk

1318 Institutions’ role in
postpandemic support

By A. de Morree and A. Alvarez
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1319 From Science and other journals
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1322 Social evolution
Social evolution in mammals
T. Clutton-Brock

REVIEW SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABC9699
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1323 Immunology

Serum amyloid A delivers retinol to intestinal
myeloid cells to promote adaptive immunity
Y.-J. Bang et al.
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DOI.ORG/10.1126/SCIENCE.ABF9232

1324 Quantum optics

Imprinting the quantum statistics of photons
on free electrons R. Dahan et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

\, DOI.ORG/10.1126/SCIENCE.ABJ7128
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1325 Coronavirus

Immune correlates of protection by
mRNA-1273 vaccine against SARS-CoV-2
in honhuman primates K. S. Corbett et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABJ0299
REPORT p. 1372
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1326 Epithelial memory of inflammation
limits tissue damage while promoting
pancreatic tumorigenesis
E. Del Poggetto et al.

RESEARCH ARTICLE SUMMARY; FOR FULL
TEXT: DOI.ORG/10.1126/SCIENCE.ABJ0486

1327 The adaptive immune system is a
major driver of selection for tumor
suppressor gene inactivation
T.D. Martin et al.

PERSPECTIVE p. 1306

1336 Microbial fuel cells

Silver nanoparticles boost charge-extraction
efficiency in Shewanella mircrobial fuel cells
B.Caoetal.

PERSPECTIVE p.1308
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1340 Quantum gases
Observation of fragmentation of a spinor
Bose-Einstein condensate B. Evrard et al.

1344 Fluid mechanics
Three-dimensional capillary ratchet-induced
liquid directional steering S. Feng et al.

1349 CRISPR

The gRAMP-CRISPR-Cas effector is an

RNA endonuclease complexed with a
capase-like peptidase S.P.B. van Beljouw et al.

1353 Neuromorphic chips

2D materials—based homogeneous
transistor-memory architecture for
neuromorphic hardware L. Tong et al.
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1359 Quantum gases
Observation of a superradiant
quantum phase transition in

an intracavity degenerate Fermi gas
X.Zhang et al.
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Cryoforged nanotwinned titanium
with ultrahigh strength and ductility
S.Zhao et al.

1368 Paleobotany

Reproductive innovations

and pulsed rise in plant complexity
A.B. Leslie et al.

1372 Coronavirus
Durability of mRNA-1273
vaccine-induced antibodies
against SARS-CoV-2 variants
A.Pegu etal. ;
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1377 Protein biogenesis
Structural insight into the
SAM-mediated assembly of the
mitochondrial TOM core complex
Q. Wang et al.
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1285 Editorial
Climate science speaks: “Act now"
By Jane Lubchenco and John F. Kerry

1406 Working Life
On my own but not alone
By Nasreen Choudhury
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False-color micrograph of pure titanium

with a nanotwinned structure, where

each color represents a region with an

identical crystallographic orientation. The
nanotwinned structure was produced via a
multistep cryoforging process carried out

in liquid nitrogen,
followed by annealing

at 400°C. As a result,

the processed material
exhibits ultrahigh strength
and ductility, especially at
cryogenic temperatures.
See page 1363.
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1464 From variant to function in
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T. Lappalainen and D. G. MacArthur

1468 Discovery and implications
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1474 Mapping genomic and epigenomic
evolution in cancer ecosystems
T Ushijima et al.
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decade of ancient human genomics Y. Liu et al.
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Visualization of the human genome

as a spiral (scale: 1 million bases per
centimeter), with colored segments rep-
resenting different chromosomes. Circle
size denotes the number of genes asso-
ciated with Mendelian disorders; hollow
circles indicate the number of mutation
clusters from a pan-cancer analysis.
This special issue explores lessons from
past studies of human genomics, with
an eye toward future research efforts.

i e See page 1458.
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Genome Sciences
Center; Data: OMIM;
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has helped explain—and treat—unusual
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shown to protect against five variants
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allows funding of proposals “outside

the pay line" will bolster success rates

By J. Kaiser

16 Resignations follow Taliban pick
to run top Afghan university
Ex-official warns of “full collapse of all
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17 Ocean scientists confront

a critical bottleneck

The world's only source of essential’
seawater reference samples could soon
close By C. Catherman
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~ Abhistory of tropical ecosystems emphasizes .
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Embracing a change By Jennifer S. Chen
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African buffalo in Kruger National Park, South
Africa. Buffalo are reservoir hosts for foot-and-
mouth disease (FMD) viruses, which infect wild
and domestic ungulates. Highly contagious
infections such as FMD spread rapidly through
susceptible populations but fade out as hosts
gain immunity—except in reservoir hosts,
where they persist endemically. Mechanisms
of endemic persistence

represent evolutionary
SCICHCC : outcomes of long-standing
LD g host-pathogen associa-

tions and may expose

i points of vulnerability in

Aol gh the transmission cycle. See
; pages 35 and 104. Photo:

JMx Images/Shutterstock
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135 Pandemic enters transition
phase—but to what?

High vaccination rates in some countries may
soon make COVID-19 an “endemic” disease
By K. Kupferschmidt

136 Asteroid tour could reveal Solar
System’s chaotic origin

NASA's Lucy mission will survey Jupiter's
Trojans, thought to have been swept up by
migrating gas giants By P. Voosen

138 Stepping down, NIH director says
it's time for ‘new vision’

Navigating rough political waters and a
pandemic, Francis Collins greatly expanded
biomedical research agency

By J. Kaiser

139 Megastudy yields brain cell inventory
Census of motor cortex aims to standardize
definitions of cell types By K. Servick

140 Plan aims to slash toll from

bacterial meningitis

New five-in-one vaccine could help end
epidemics in Africa and cut deaths worldwide
by 70%, WHO says By L. Roberts
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sediment cores suggest By M. Price

FEATURES

142 The fault in our stars

Satellite swarms are threatening the night
sky. Is low-Earth orbit the next great crucible
of environmental conflict? By J. Sokol
PODCAST
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148 Rare metal, precious adhesion
Mussels use microfluidic assembly and
vanadium to create an adhesive that anchors
them in their natural environment

By J. J. Wilker

REPORT p. 206

150 Pathways to tough yet soft materials
Chemical and physical strategies allow
polymer chains in hydrogels to extend or slip
By N. Bosnjak and M. N. Silberstein

REPORTS pp. 193 & 212

152 Filling in the GAPs in
understanding RAS

A newly identified regulator increases the
efficacy of a new class of targeted anti-RAS
drugs ByA.D. Coxand C. J. Der

REPORT p. 197
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153 Revisiting brain stimulation
in Parkinson’s disease
Electrical burst stimulation rescues

. movement effectively in

parkinsonian mice By C. A. Haas
REPORT P. 201

154 Gut bacteria enable prostate
cancer growth |
Testosterone-synthetizing gut bacteria
drive resistance to therapy

By J. A. McCulloch and G. Trinchieri
REPORT P. 216

156 Chelated electrolytes for

divalent metal ions

Chelating electrolytes reorganize ion
solvation and enable reversible magnesium
batteries By P. Zuoand G. Yin

RESEARCH ARTICLE P. 172

157 Edmond Fischer (1920-2021)
A biochemical virtuoso
By J. D. Scott et al.
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158 Intergenerational inequities
in exposure to climate extremes
Young generations are severely threatened
by climate change By W. Thiery et al.
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161 The infectious diseases

that shaped us

An ambitious history traces
humanity’s entanglements with
communicable illness By G.J. Morgan
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Atheologian looks to science for clues about
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ByD. Liang et al.
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By T. M. Adyeland P. I. Macreadie
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By W.Chen et al.
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Levitodynamics: Levitation and control of
microscopic objects in vacuum

C. Gonzalez-Ballestero et al.

REVIEW SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABG3027

169 Ecology

Evasion of tipping in compiex systems
through spatial pattern formation

M. Rietkerk et al.

REVIEW SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABJO359
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170 Circadian rhythms

Reconstitution of an intact clock reveals
mechanisms of circadian timekeeping
A. G. Chavan et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
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Cross-reactive CD4* T cells enhance
SARS-CoV-2 immune responses upon
infection and vaccination

\ L. Loyal et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABH1823
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charge transfer kinetics S. Hou et al.
PERSPECTIVE P. 156
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Conformer-specific photochemistry
imaged in real space and time

E. G. Champenois et al.
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Ten millennia of hepatitis B virus evolution
A. Kocher et al.
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189 Metallurgy

Grain boundary velocity and curvature
are not correlated in Ni polycrystals

A. Bhattacharya et al.

193 Polymer science

Toughening hydrogels through force-
triggered chemical reactions that lengthen
polymer strands Z. Wang et al.
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The G protein signaling regulator RGS3
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C.Lietal.

PERSPECTIVE P. 152
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Population-specific neuromodulation
prolongs therapeutic benefits of deep brain
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216 Cancer microbiome

Commensal bacteria promote endocrine
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Topological phonon-polariton funneling
in midinfrared metasurfaces

S. Guddala et al.
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230 Working Life
The confidence to question
By Samantha J. Butler

ON THE COVER

Artist's rendering of battery electrolytes
using amine-based chelants to promote
intercalation and deintercalation of
magnesium (Mg) ions (yellow) in high-
voltage manganese oxide cathodes. The
chelants also facilitate highly reversible
metal plating and stripping at the Mg
anode. Solvation sheath reorganization and
electrode-electrolyte interface modification
led to an energy density
in the Mg ion batteries
of 412 watt-hours per
kilogram at electrode
level. See pages 156 and
172. lllustration:

V. Altounian/Science;
Data: Xiao Ji, Singyuk Hou,
Oleg Borodin
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245 WHO gives first malaria vaccine
the green light

Widespread distribution in Africa

set to begin despite lingering questions
about efficacy By G. Vogel
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half into an “El Dorado for investors”
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249 China embraces global
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soil up from the deep
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By E. Stokstad

251 The sniff test

Courtroom testimony about dogs
detecting dead bodies keeps sending
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evidence. Critics say the science is
lacking By PA.Smith
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Physical disruption of an ecosystem by sea

habitat By J. Roman
REPORT p. 333
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382 Polio vaccination to resume

across Afghanistan

Success depends on shoring up the country’s
health system By L. Roberts

323 Red blood cells may be

immune sentinels

Oxygen-carrying cells also capture DNA from
pathogens and damaged cells By M. Leslie

SCIENCE TRANSLATIONAL MEDICINE
RESEARCH ARTICLE BY L. K. M. LAM ET AL.
10.1126/SCITRANSLMED.ABJ1008

. Ancient DNA reveals long-sought
homeland of modern horses

Bronze Age herders began riding the ancestor
of modern horses in the grassy western
Eurasian steppe By A. Gibbons

385 Misuse of funds leads to shutdown
of top primate center

Kyoto University's move follows dismissal
of director By D. Normile

326 Anthropologists grapple with
identifying remains by race

Professional group is developing new standards
for linking human remains to specific
populations instead of races By L. Wade
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387 What tore apart The Lancet’s
COVID-19 origin probe?

Former members cite confidentiality dispute
and challenge concerns over conflicts of
interest that derailed effort By J. Cohen

388 Hunt begins for ancient Antarctic ice
Six teams plan to drill cores that could shed
light on warm climates 1.5 million years ago
By P. Voosen
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390 Agolden menace

An invasive mussel is devastating cosystems
as it spreads through South American rivers,
threatening the Amazon basin

By S. Moutinho
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Societal conflict leaves an evolutionary
signature in wildlife

By C. T. Darimont and F. Pelletier

REPORT p. 483

396 Iron-catalyzed coupling of three
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Social intelligence requires the study of both
groups of brains and the individual brain

By J. Sliwa
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399 Bacterial defense islands limit viral
attack

Mobile phage-defense genes underpin
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By S. Meaden and P. C. Fineran
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A two-step process can turn hardwood into
a strong and flexible moldable material

By M. Tajvidi and D. J. Gardner
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level helps release trapped water molecules
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REPORT p. 454
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with (biased) data

Data are crucial for understanding
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405 How ambitious are oil and

gas companies’ climate goals?
Despite many claims, the sector is not
on track By S. Dietz et al.
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410 The myth of healthy smoking

Two books examine timeworn tactics
employed by the tobacco industry to attract
new customers, By M. Parascandola
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‘Recent genomic advances have transformed |

our understanding of birds By A. Feduccia
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Multidimensional phase singularities
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Global issues and opportunities

K. E. Smith et al.
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DOI.ORG/10.1126/SCIENCE.ABJ3593

RESEARCH ARTICLES

420 Coronavirus
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generates durable memory enhanced by
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Ayear of genomic surveillance reveals how
the SARS-CoV-2 pandemic unfolded in Africa
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General method for iron-catalyzed
multicomponent radical
cascades—cross-couplings L. Liu et al.
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barrier closing during intestinal inflammation
S. Carloni et al.

REPORTS

448 Nanophotonics

Broadband electro-optic polarization
conversion with atomically thin black
phosphorus S. Biswas et al.
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harvesting N. Hanikel et al.
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intermetallic nanoparticle catalysts for fuel
cells C.-L. Yang et al.
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cell wall engineering as a sustainable
structural material S. Xiao et al.
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Defining variant-resistant epitopes targeted
by SARS-CoV-2 antibodies: A global
consortium study K. M. Hastie et al.
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In situ design of advanced titanium alloy
with concentration modulations by additive
manufacturing T. Zhang et al.

483 Poaching impacts

lvory poaching and the rapid evolution
of tusklessness in African elephants

S. C. Campbell-Staton et al.
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488 Microbiology

Rapid evolutionary turnover of mobile
genetic elements drives bacterial resistance
to phages F. A. Hussain et al.
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377 Editorial
Preparing for “Disease X"
By Maria D. Van Kerkhove et al.

379 Editorial
Share vaccine know-how
By Priti Krishtel and Fatima Hassan

498 Working Life
When to say ‘no’
By Mingde Zheng
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Unlike polymers and metals, wood cannot be
easily shaped. To close this processing gap,
researchers have developed a method of cell
wall engineering in which partial chemical
delignification and a subsequent physical
water-shock process
make it possible to mold
flat sheets of wood into
versatile 3D structures
(e.g., honeycombs) with
substantially improved
mechanical strength.
See pages 400 and 465.
Photo: Jiaqi Dai
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INTRODUCTION
550 The many benefits of healthy sleep
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552 Divided we sleep By R. Pérez Ortega
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556 The inescapable drive to sleep:
Overlapping mechanisms of sleep and
sedation’ N. P. Franks and W. Wisden

560 Brain neural patterns and the memory
function of sleep
G. Girardeau and V. Lopes-dos-Santos

564 The interconnected causes and
consequences of sleep in the brain L. D. Lewis

568 The transitional neuroscience of sieep:
Acontextual framework M. A. Granidner et al.
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Sleepisan
essential physi-
ological process.
Our bodies may be
quiet and largely
immobile, but our
brains are highly
active. Metabolites
and other toxins
that have accumulated over the course
of the day get cleared away. Recent
memories become consolidated.
Scientists have thus begun to inves-
tigate the restorative and beneficial
functions of sleep in great detail.
See the special section beginning on
page 550. lllustration: Dion MBD
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518 United Kingdom moves to

prevent birth defects

European Union countries are holdouts
against widespread practice of adding folic
acid to flour By M. Wadman

519 Pandemic productivity dip
may linger

Scientists started fewer new research
projects in 2020 By J. Madhusoodanan

520 Superconductor finding draws
pointed critique

Study slammed by critic, who has
demanded raw data withheld by authors
By R. F. Service

521 Dinosaurs thrived until asteroid
hit, new fossils suggest

Data from Tanis site—claimed to preserve
the Cretaceous extinction—impress some
geologists, but skeptics remain

By M. Price

522 Pandemic spotlight brings
attention—and plenty of heat
Scientists like Devi Sridhar
leaped to fill an information gap
By K. Kupferschmidt

524 Should the next NIH director
have an M.D.?

Some observers say White House
should drop that tradition to
broaden the candidate pool

By J. Kaiser
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526 The simplest of slumbers

Evidence from evolutionarily ancient
creatures is revealing that sleep is not just
for the brain By E. Pennisi
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530 Informing sleep policy
through field experiments
Evidence is particularly needed from
poorer communities By G. Rao et al.
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DOI.ORG/10.1126/SCIENCE.ABE4943;
PERSPECTIVE p. 536

579 Coronavirus
A pernylated dsRNA sensor protects against
severe COVID-19 A. Wickenhagen et al.

DOI.ORG/10.1126/SCIENCE.ABJ3624;
PERSPECTIVE p. 535

580 Lipid transport
Distinct allosteric mechanisms of first-

generation MsbA inhibitors F.A. Thélot et al.

586 Nuclear architecture
L~ Single-cell nuclear architecture across cell
types in the mouse brain Y. Takei et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

REPORTS

594 Phytoplankton

Global drivers of eukaryotic plankton
biogeography in the sunlit ocean

G. Sommeria-Klein et al.

599 Sediment transport
Exceptional increases in fluvial
sediment fluxes in a warmer and
wetter High Mountain Asia D. Li et al.

604 Polymer chemistry
Polyethylene materials with in-chain
ketones from nonalternating catalytic
copolymerization M. Baur et al.
PERSPECTIVE p. 540

608 Superconductivity

- Direct evidence for Cooper pairing

without a spectral gap in a disordered
superconductor above T,
K. M. Bastiaans et al.

612 Plasmonics
Electrically switchable metallic polymer
nanoantennas J. Karst et al.

616 Magnetism

Intrinsic 2D-XY ferromagnetism
in a van der Waals monolayer
A. Bedoya-Pinto et al.

621 Perovskites

Liquid-phase sintering of lead halide
perovskites and metal-organic framework
glasses J. Hou et al.

Plant Science

625 NIN-like protein transcription factors
regulate leghemoglobin genes
in legume nodules S. Jiang et al.

629 Processing of NODULE INCEPTION
controls the transition to nitrogen
fixation in root nodules

and unintentional, define a J. Feng etal.
new chapter in Earth's storied history
By S. Campbell-Staton %

DEPARTMENTS
LETTERS 511 Editorial
544 WTO must ban harmful Linking climate and biodiversity
fisheries subsidies By Ramén Pichs Madruga

By U. R. Sumaila et al.

544 Alzheimer’s drugs:
Does reducing amyloid work?
By M. Thambisetty et al.

545 Response
By D. J. Selkoe

650 Working Life
Your peers are your pillars
By Katharina Maisel
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IN DEPTH

67 Methane removal seen as tool

to slow warming

As nations look to cut emissions of
methane, some researchers want to pull it
out of the air By C. O'Grady

665 Pig kidney transplant obscures
value of engineered animals

Skin and nerves from pigs lacking
immune-provoking sugar could help
patients today By E. Dolgin

669 Reactor mishap derails U.S.
studies with neutron beams

NIST's research reactor suffered little
damage, but will be offline for months
By A. Cho

671 Max Planck director loses post
after probe of misconduct

Nicole Boivin remains on research staff,
but major archaeological institute is left
with interim director By A. Curry

672 RNA drugs custommade for rare
diseases face wider test

With tempered expectations, more
scientists try to accelerate “n-of-1" approach
By J. Kaiser

SCIENCE science.org

)

663 China Initiative spawns distrust—
and activism

Two surveys reveal fallout from U.S.
investigations as Chinese faculty form
campus groups By J. Mervis

FEATURES

674 A greener path

China is making its Belt and Road
Initiative more environmentally friendly.
The massive infrastructure program
could still cause ecological devastation
By D. Normile

INSIGHTS

PERSPECTIVES
680 Children and COVID-19 in schools

The benefits of in-person schooling

with mitigations in place outweigh the

risks of COVID-19 for children

By S. N. Ladhani and the sKIDs Investigation Team

682 A helminth-induced
antimicrobial protein

Small proline-rich protein 2A regulates
the intestinal microbiota

By N. Harris and L. Wickramasinghe
RESEARCH ARTICLE p. 710

684 Stabhilizing synapses

Adenosine fine-tunes the fate of
nascent synapses in brain development
By D.Blum and L. V. Lopes

RESEARCH ARTICLE p. 709

A Chinese crew at

work on the China-Laos

. Railway, part of the

; _Belt and Road Initiative,
in January 2020, g

685 How ammonia feeds and
pollutes the world

It is cheaper to cut ammonia emission
now than to deal withiits.
consequences later ByJ. W.Erisman
REPORT p. 758

686 Midair transformations of aerosols
Spontaneous reactions play an

important rolein shaping the chemistry

of aerosols By M. F. Ruiz-Lopez

REPORT p. 747

688 A radical shift in air pollution
Fifty years ago, Levy identified hydroxyl
radicals as the driver of chemistry in the
troposphere By C. L. Heald and J. H. Kroll

POLICY FORUM

690 National climate institutions
complement targets and policies
Institutions can affect coordination,
consensus, and strategy By N. K. Dubash et al.

693 Can updated climate pledges
limit warming well below 2°C?
Increased ambition and implementation
are essential By Y. Ou etal.

BOOKS ET AL.

696 Embodying consciousness
Bodies and feelings are foundational
to conscious experience, argues a
neuroscientist By A. Gomez-Marin

697 Immunology meets the masses
AYouTuber's vividly illustrated immune
system explainer delights and informs

By D. M. Davis
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| 700 Science-informed salmon

CONTENTS

LETTERS

- 699 Protect China’s karst
- cave habitats
~ ByY.-F. Duan et al.

699 Biodiversity loss due to more
than climate change »

By A. Dobson et al.

conservation 7
ByM.S. Bank et-al.

PRIZE ESSAY

- 701 Revealing racial bias

Causal inference can make sense™
of imperfect policing data
By D. Knox PRAD

RESEARCH

[

IN BRIEF
704 From Science and other journals

REVIEW |

707 Radiocarbon
Radiocarbon: A key tracer for studying
Earth's dynamo, climate system, carbon

cycle, and Sun T.J. Heaton et al. {
REVIEW SUMMARY; FOR FULL TEXT: !
DOI.ORG/10.1126/SCIENCE.ABD7096

PODCAST

708 Membranes :
Subatomic species transport
through atomically thin membranes:
Present and future applications

P.R. Kidambi et al.
REVIEW SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABD7687

RESEARCH ARTICLES

709 Neurodevelopment

Convergence of adenosine and GABA.
signaling for synapse stabilization during
development F. Gomez-Castro et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABK2055

PERSPECTIVE p.684

710 Immunology

Small proline-rich protein 2A s a gut
bactericidal protein deployed during helminth
infection Z Hu etal.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABE6723

PERSPECTIVE p. 682

‘711 Martian geology

Perseverance rover reveals an ancient
delta-lake system and flood deposits
at Jezero crater, Mars N. Mangold et al.

717 Developmental biology
Profiling cellular diversity in sponges
informs animal cell type and nervous
system evolution J. M. Musser et al.

723 Biosynthesis

Modular polyketide synthase contains
two reaction chambers that operate
asynchronously S.R. Bagde et al.
REPORT p. 729

REPORTS

729 Biosynthesis

Mapping the catalytic conformations

of an assembly-line polyketide synthase
module D.P.Cogan et al.

RESEARCH ARTICLE p. 723

734 Organic chemistry ‘
Carbonyl 1,2-transposition through
triflate-mediated a-amination

Z Wuetal.

741 Organic chemistry

Scalable Birch reduction with lithium and
ethylenediamine in tetrahydrofuran

J. Burrows et al.

747 Aerosol chemistry

A surface-promoted redox reaction occurs
spontaneously on solvating inorganic aerosol
surfaces X. Kong et al.

PERSPECTIVE p. 686

752 Organic chemistry
Enantioselective catalytic
1,2-boronate rearrangements
H.A. Sharma et al.

758 Air pollution

Abating ammonia is more cost-effective
than nitrogen oxides for mitigating PM, . air
pollution B. Gu et al.

PERSPECTIVE p. 685

762 Neuroscience
The glial framework reveals white matter fiber

- architecture in human and primate brains

R. Schurrand A. A. Mezer

768 Hematopoiesis

Resistance to inflammation underlies
enhanced fitness in clonal hematopoiesis
S. Avagyan et al.

DEPARTMENTS

659 Editorial
Anew lane for science
By Enola K. Proctor and Elvin Geng

782 Working Life
Keeping science honest By Julia Behnfeldt

ON THE COVER

Enhanced-color optical image of Jezero crater,
Mars, taken by the Perseverance rover's
Mastcam-Z instrument on 18 April 2021. The
foreground flat-topped hill, informally named
Kodiak butte, is 2.2 kilometers distant and
250 meters wide. It
exposes ancient layered
rocks that indicate
gradual deposition of
sediments in‘a river delta,
followed by floods.

See page 711. Credit:
NASA/JPL-Caltech/
ASU/MSSS
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IN BRIEF
News at a glance

IN DEPTH

! Antiviral pills could change
pandemic’s course
Strong showing for Pfizer protease inhibitor
follows success for Merck's molnupiravir
By J. Couzin-Frankel

400 New tool points to mutation behind
Delta’s infectiousness

“Viruslike particles” open the way to easier
study of viral mutations, proteins

By M. Wadman

401 New pledges could keep global
warming below 2°C target

But can nations truly realize ambitious goals
and provide developing countries with
needed financing? By C. O'Grady

302 Influential U.S. wish list calls for
$11 billion space telescope

Decadal survey says NASA should be frugal
and build a series of optical, x-ray, and far-
infrared observatories By D. Clery

{02 Astronomy turns its sights on itself
By J. Mervis

204 Al reveals structures

of protein complexes

Software extends protein mapping to
complexes that govern the breadth of cell
biology By R.F. Service

RE 4 ARTICLE BY I. R. HUMPHREYS ET AL.
10. CIENCE.ABM4805

790 12 NOVEMBER 2021 « VOL 374 ISSUE 6569

L | o A s
The 6.5-meter-wide, honeycomb mirror of the James Webb Space Telescope, set

A LD\

805 Is the end in sight for famous

dark matter claim?

Data cast more doubt on DAMA result as

an alternative explanation emerges ByA. Cho

SCIENCE ADVANCES RESEARCH ARTICLE BY
G. ADHIKARI ET AL.10.1126/SCIADV.ABK2699

FEATURES

806 First light machine
At long last, the James Webb Space Telescope
is set to launch. It will capture cosmic dawn
and bring alien worlds into view By D. Clery
810 Telescope name strikes discordant
note for many
By D. Clery
PODCAST

INSIGHTS

POLICY FORUMS

812 Toward constructive disagreement
about geoengineering

A shared taxonomy of concerns may help
By D. W, Keith

EDITORIAL p. 795; POLICY FORUM p. 815

815 Social science research to inform
solar geoengineering

What are the benefits and drawbacks,
and for whom? By J. E. Aldy et al.
EDITORIAL p. 795; POLICY FORUM p. 812

PERSPECTIVES

819 Cash incentives, ethics,
and COVID-19 vaccination

We can pay people to vaccinate,
but should we? By N. S. Jecker
REPORT p. 879

S

for launch next month, will gather light from distant galaxies and planets beyond the Solar System.

820 Perovskite retrieved from

the lower mantle

The calcium silicate compound was
characterized and named as “davemaoite”
By Y. Fei

REPORT p. 891

821 A surprise from the deep

Isotope patterns of methoxyl groups reveal
the origin and production potential of methane
from coal By F. Keppler

REPORT p. 894

823 Autoimmunity in neurodegeneration
A signaling axis in adaptive immunity is a
potential target in Lewy body dementia

" By M. Krot and A. Rolls

RESEARCH ARTICLE p. 868

824 Long-lived fish in a big pond

The genetic drivers of extreme longevity in Pacific
Ocean rockfish are identified By J. Y. Lu et al.
RESEARCH ARTICLE p. 842

825 A dynamic duo

Self-assembly of nanofibers facilitates
the repair of spinal cord injury in mice
By J. P. Wojciechowski and M. M. Stevens
RESEARCH ARTICLE p. 848

BOOKS ET AL.

828 Iterations of evolution

A paleontologist's history of life highlights
the recurring role played by geological,
climatic, and atmospheric forces

By I. Yanai and M. J. Lercher

829 The politics of epigenetics
Maternal bodies are more than mediators
of fetal environments, cautions a historian
By A. Saldafia-Tejeda

science.org SCIENCE
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LETTERS

831 Improving the response
to inland flooding
By X. Guoetal.

832 Environmental “nonuse rights”
warrant caution
By P, Lucas et al.

832 Protect elephants from
tuberculosis ’
By Y. Shah and S. Paudel

RESEARCH

IN BRIEF
835 From Science and other journals

REVIEW

838 Neurodevelopment
Myelin: A gatekeeper of activity-dependent
circuit plasticity? G. Bonetto et al.

REVIEW SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.:ABA6905

RESEARCH ARTICLES

839 Disease genomics
Mapping the proteo-genomic convergence
of human diseases M. Pietzner et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

DOI.ORG/10.1126/SCIENCE.ABJ1541

840 Plant science

The genetic and epigenetic landscape
of the Arabidopsis centromeres

M. Naish et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

DOI.ORG/10.1126/SCIENCE.ABI7489

841 Neuroscience

Tool use and language share syntactic
processes and neural patterns in the basal
ganglia S. Thibault et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABE08&74

842 Genomics of aging

Origins and evolution of extreme life span in
Pacific Ocean rockfishes S.R. R. Kolora et al.
PERSPECTIVE p. 824; PODCAST

848 Dynamic bioscaffolds

Bioactive scaffolds with enhanced
supramolecular motion promote recovery
from spinal cord injury Z. Alvarez et al.
PERSPECTIVE p. 825

857 Neuroscience

Stepwise synaptic plasticity events drive
the early phase of memory consolidation
A. Goto et al.

863 Spectroscopy

Real-space imaging of anisotropic charge
of a-hole by means of Kelvin probe force
microscopy B. Mallada et al.

868 Neurodegeneration

CDA4*T cells contribute to neurodegeneration
in Lewy body dementia D. Gate et al.
PERSPECTIVE p. 823

REPORTS

874 Developmental biology
Symmetry breaking in the female germline
cyst D. Nashchekin et al.

879 Coronavirus

Monetary incentives increase COVID-19
vaccinations P Campos-Mercade et al.
PERSPECTIVE p. 819

825 & 348

Peptide-stimulated regrowth of axons after injury to mouse spinal cord

883 Transcription

Structural basis of Integrator-mediated
transcription regulation

. Fianu et al.

887 Lunar geology

Age and composition of young basalts on
the Moon, measured from samples
returned by Chang'e-5

X.Che et al.

891 Mineralogy

Discovery of davemaoite, CaSi0,-perovskite,
as a mineral from the lower mantle

0. Tschauner et al. .

PERSPECTIVE p. 820

894 Fossil carbon

Methoxyl stable isotopic constraints on the
origins and limits of coal-bed methane

M. K. Lloyd et al.

PERSPECTIVE p. 821

~-DEPARTMENTS

793 Editorial
Self-inflicted wounds
By H. Holden Thorp

795 Editorial

Geoengineering: Symmetric precaution
By Edward A. Parson

POLICY FORUMS pp. 812 & 815

902 Working Life
Out of the fog
By EA.D.

ON THE COVER

A tiger rockfish (Sebastes nigrocinctus) nestled
in a cluster of rocks. Tiger rockfish can live as
long as 116 years. A genomic analysis of 88
species reveals the genetic underpinnings of
rockfish life spans, which range from 11 years
for the shortest-lived
species (Sebastes minor)
to >200 years for the
ultra-long-lived rougheye
rockfish (Sebastes
aleutianus). See pages
824 and 842.

Photo: Flip Nicklin/
Minden Pictures

SC(BIIGE BEAN  ronicvnistimsnstsor saaseritinrenmesiionsta
New Products
Science Careers....

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except last week in December, by the American A iation for the Ad

t of Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals mail

postage (publication No. 484460) paid at Washington, DC, and additional mailing offices. Copyright © 2021 by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS. Domestic
individual membership, including subscription (12 months): $165 ($74 allocated to subscription). Domestic institutional subscription (51 issues): $2148; Foreign postage extra: Air assist delivery: $98. First class, airmail, student, and

emeritus rates on request. Canadian rates with GST available upon request, GST #125488122, Publications Mail Agreement Number 1069624, Printed in the U.S.A.

Change of address: Allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of address to AAAS, PO. Box 96178, Washington, DC 20090-6178. Single-copy sales: $15 each plus shipping and
handling available from backissues.science.org; bulk rate on request. Authorization to reproduce material for internal or personal use under circumstances not falling within the fair use provisions of the Copyright Act can be obtained
through the Copyright Clearance Center (CCC), www.copyright.com. The identification code for Science is 0036-8075. Science is indexed in the Reader's Guide to Periodical Literature and in several specialized indexes

SCIENCE science.org

12 NOVEMBER 2021 « VOL 374 ISSUE 6569 791

A I s S S O St R T AL



23
o

FAmYaum
ot Mte wewr T

s o
: st Yo N0 WO WO
1 § 2% 2 AR

JANUARY-FEBRUARY 2021/ VOLUME 87/NO. 1-2

///

PUBLISHED BY THE EDITORIAL
INDIAN SCIENCE A Journal of the Covid Year
‘ —S. C.R 1
NEWS ASSOCIATION iog
EDITORIAL BOARD LETTERS TO THE EDITOR 4
~ Professor S. C. Roy Editor-in-Chief
o ARTICLE
Shri Biman Basu
A M. K. Das Gupta, The First Indian Radio
By, Safyaticatn CMakeabiart Astronomer, and His Connection with the
Professor Syamal Chakrabarti 2020 Physics Nobe! Prize
Professor Manas Chakrabarty — Arnab Rai Choudhuri and
Professor Barun Kumar Chatterjee Ritaban Chatterjee 6
Dr. Sabyasachi Chattopadhyay Coronavirus-2019 Pandemic, Current Methods
Dr. Amit Krishna De of Diagnosis, Treatments and Engineering of
Professor Sudhendu Mandal Safe and Effective Modern Vaccines
Professor Vasant Natarajan AR : .
— Mrinal Kanti Dewanjee 14
COLLABORATORS
. A ; Seventyfive Years After Hiroshima
Amiya Kumar Bagchi Irfan Habib (Delhi) — ¥ 5. Ravicmrtity and
(Kolkata) | A. K. Hati (Kolkata) D. K. Srivastava 24
D. Balasubramanian Mridul Hazarika
(Hyderabad) (Guwahati) | Samarendra Kumar Mitra—ADoyen in
Indrani Bose  (Kolkata) | S. Kailas (Mumbai) | Computer Realms : A Life-Sketch
S Chandrasekhar Punam Kakkar — Devaprasanna Sinha 30
H .
s e (Lucknow? Peer Review Proces — Its History and
D. P. Chattopadhyaya Abhijit Lahiri (Delhi) | gyotution
(Kolkata) | A, N. Lahiri Majumder A — Suprakash C Roy %
Samit Chattopadhyaya (Kolkata) i
(Kolkata) | B. K. Pattnaik (Kanpur) | Thomson's and Raman's Laboratory :
Mihir Kanti Choudhuri V. Ravichandran A Comparison
(Tejpur) (Kolkata) — Rajinder Singh 45
Mrinal K. Dewanjee Ashoke Sen (4llahabad)
(U.S.4.) Rajinder Singh(Germany) OPN'PN
R. Gadagkar (Bangalore) | Srinivasan Srikanthan Some Problems of Nation-Building
Ajoy Ghatak (Delhi) (Chennai) — Subha.‘?" Chandra Bose 49

Contd. next page-




rom oo A A s el M.

R LA 0

SCIENCE AND

CULTURE

A JOURNAL OF NATURAL AND CULTURAL SCIENCES

-

i

Tr ey

VEGIETg ST WS WETY

mfloMowO WO -
theet-16 -

el

MARCH-APRIL 2021/ VOLUME 87/NO. 3-4

/

PUBLISHED BY THE

INDIAN SCIENCE
NEWS ASSOCIATION

- EDITORIAL BOARD

Professor Sudhendu Mandal Editor-in-Chief
Shri Biman Basu
Dr. Satyabrata Chakrabarti
Professor Syamal Chakrabarti
Professor Manas Chakrabarty
Professor Barun Kumar Chatterjee

Dr. Sabyasachi Chattopadhyay
Dr. Amit Krishna De
Professor Vasant Natarajan

COLLABORATORS
Amiya Kumar Bagchi Irfan Habib (Delhi)
(Kolkata) | A, K. Hati (Kolkata)
D. Balasubramanian Mridul Hazarika
(Hyderabad) (Guwahati)
Indrani Bose (Kolkata) | S. Kailas (Mumbai)
S Chandrasekhar Punam Kakkar
(Hyderabad) (Lucknow)
D. P. Chattopadhyaya Abhijit Lahiri (Delhi)
. (Kolkata) | A, N. Lahiri Majumder
Samit Chattopadhyaya (Kolkata)
(Kolkata) | B, K. Pattnaik (Kanpur)
Mihir Kanti Choudhuri V. Ravichandran
(Tejpur) (Kolkata)
Mrinal K. Dewanjee Ashoke Sen (4llahabad)
(US.4.)

R. Gadagkar (Bangalore)
Ajoy Ghatak (Delhi)

Rajinder Singh(Germany)

Srinivasan Srikanthan
(Chennai)

EDITORIAL

Books, Journals and Copyright

— Sudhendu Mandal

ARTICLE

73

Michael Faraday — A Universally Admired

Scientific Genius

— Sunil Kumar Talapatra and

Bani Talapatra

80

Early Jaina Geometry in India and its
Relevance in Later Indian Geometry

— Sanatan Koley

91

Costliest Fungus of the World — its Biology,

Harvest and Trade

— Satyesh Chandra Roy 9

Yours Truly Broccoli
— Poulomi Das and
Dipanjan Ghosh

Electronic Waste
— Pradip K. Datta

115

Agroterrorism: A Less Discussed Yet Potential

Threat to Agronomy
— Tina Mukherjee

OPINION

A Tribute to Netaji Subhas

— Bidhan Chandra Roy

ATRAVELLER'S JOURNAL

120

127

Venice — La Serenissima — Part [

— Antonia Hoogewerf

129

Contd. next page-




i A TAEH W
3 rs 3“0 30 WO b [ \

CULTURE

A JOURNAL OF NATURAL AND CULTURAL SCIENCES

<

5

o fheet-16

MAY-JUNE 2021/ VOLUME 87/NO. 5-6

PUBLISHED BY THE

EDITORIAL
INDIAN SCIENCE Rabindranath and Science
NEWS ASSOCIATION — Sudhendu Mandal 151
ARTICLE
EDITORIAL BOARD

Professor Sudhendu Mandal Editor-in-Chief

Shri Biman Basu
Dr. Satyabrata Chakrabarti
Professor Syamal Chakrabarti
Professor Manas Chakrabarty
Professor Barun Kumar Chatterjee

Dr. Sabyasachi Chattopadhyay
Dr. Amit Krishna De
Professor Vasant Natarajan

The Nobel Prize Acceptance Speech
— Rabindranath Tagore

Rabindranath Tagore
— Kelvin Brown

Rabindranath Tagore and Augmenting Nature
through Culture and Science
— Debarati Bandyopadhyay

Nobel Laureate Max Planck and His
Nobel Nominators i
— Rajinder Singh and Bjorn Martens

156

162

164

17

; COLLABORATORS Tracing the Path to Food Security in
[ . : ; Independent Indi
{ Amiya Kumar Bagchi Irfan Habib (Delhi) ooy R ,n s .
i i : — Shivakumara Siddaramappa 180
{ (Kolkata) | A, K. Hati (Kolkata)

D. Balasubramanian Mridul Hazarika LEDS — Green Devices of Lighting

(Hyderabad) (Guwahati) | Technology
Indrani Bose (Kolkata) | S. Kailas (Mumbar) — P. K. Mukherjee 187
S Chandrasekhar Punam Kakkar
(Hyderabad) (Lucknow) Sgncl:ept 0; ?ytélagore?n 'I;I‘leore];n e;nd
. ; riples and its Expansion Since Early
=P h

i Conina ()Ilégliata) A La11.1r.1 ; D Period to Medieval Period in India
! ; A. N. Lahiri Majumder — Kanta Prasad Sinha 190
3 Samit Chattopadhyaya (Kolkata)
; P

(Kolkata) | B. K. Pattnaik (Kanpur) | Bridging Science and Post-Modernism
) Mihir Kanti Choudhuri V. Ravichandran Karl Popper as a Juste Milieu
(Tejpur) (Kolkata) — Kankhita Sharma 200
Mrinal K. Dewanjee Ashoke Sen (Allahabad) ot ¢ it
(U.S.4.) Rajinder Singh(Germany) e Graph;{c 1; ;n;o Saty:; s 507

: — K. G Subramanyan
E R. Gadagkar (Bangalore) | Srinivasan Srikanthan f

Ajoy Ghatak (Delhi) (Chennai)

Contd. next page-

T
T

PTG




RO

% ; >Amiya Kumar Bagchi

Indrani Bose
S Chandrasekhar

URNAL OF NATURAL AND CULTURAL SCIENCES

25
Ty

\ |

S WA
) <4 3t

» ‘WO W
i Y
weas XAV

A freiAe

JULY-AUGUST 2021/ VOLUME 87/NO. 7-8

PUBLISHED BY THE .
INDIAN SCIENCE
NEWS ASSOCIATION

EDITORIAL BOARD
Professor Sudhendu Mandal Editor-in-Chief
Professor Avijit Banerji
Dr. Satyabrata Chakrabarti

Professor Syamal Chakrabarti
Professor Manas Chakrabarty

Dr. Sabyasachi Chattopadhyay
Professor Arnab Rai Choudhuri

Dr. Amit Krishna De
Professor Vasant Natarajan
Professor Prabir Kumar Saha

COLLABORATORS

(Kolkata)

D. Balasubramanian
(Hyderabad)

(Kolkata)

(Hyderabad)

D. P. Chattopadhyaya
(Kolkata)

Samit Chattopadhyaya
(Kolkata)

Mihir Kanti Choudhuri
(Tejpur)

Mrinal K. Dewanjee

(U.S.4.)
R. Gadagkar (Bangalore)

Ajoy Ghatak (Delhi)

Irfan Habib
A. K. Hati

Mridul Hazarika
(Guwahati)

(Mumbai)

(Delhi)
(Kolkata)

S. Kailas

Punam Kakkar
(Lucknow)
Abhijit Lahiri (Delhi)
A. N. Lahiri Majumder
(Kolkata)
B. K. Pattnaik (Kanpur)

V. Ravichandran
(Kolkata)

Kelvin Brown (Australia)
Rajinder Singh(Germany)

Srinivasan Srikanthan
(Chennai)

EDITORIAL
Herbal Heritage of India

— Sudhendu Mandal

LETTERS TO THE EDITOR

ARTICLE

My Early Struggles

— Dr. Bidhan Chandra Roy

— Indranil Sanyal

Test Construction and Assessment of
COVID-led Fear, Anxiety and Change in
Practice Patterns Among Indian Doctors
— Epsita Ghosh, Santanu Ghosh,

241

247

249

Glimpses of Science Writings of Sukumar Ray

253

Anjana Bhattacharjee and Ivan Das s X, 2D

Shaping the Chemical Industry and Saving
the Cotton Industry: Role of Sir P C Ray, a
Visionary Entrepreneur of British India

— Syamal Chakrabarti

Evolution Equations

— Swapan Kr. Ghosh

OPINION

The Influenza Paranoia

— Prasanta K. Bose

TRAVELOGUE

Prince Dwarkanath Tagore’s Journey to
Europe in 1842 and 1845

— Somdatta Mondal

268

Exact Solutions of a Class of Unique-nonlinear

275

286

Contd. next page-




sity

aying
“0B)
laims
ithin
ymer
ming
nity/
mail:
|free
als@
wiley.
mail:
wiley.

lable
wlier
view

Fax:

ed to
River
com

ssed
River

rma-

ccess
Irces/
sbout

rors
n this
those
nents
ducts
als in
tracts
1 1S1),
tracts
nter).
ies of
burgh
sorts/
APA).
Social
). and
oup.

VOoLUME 105, IssuE NUMBER 5 N’\ .13 _\(y‘ SepTEMBER 2021

° ﬁ
Science Har N 328

Education TETETa NI TR Py
TR0 N0 9090 LT
CONTENTS W Reefl-16

Issues aAND TRENDS

825/Can Al be racist? Color-evasiveness in the application of machine learning to science assessments
Tina Cheuk
Published Online 03 July 2021

GENERAL SECTION

837/“Quite ironic that even | became a natural scientist”: Students' imagined identity trajectories in the
Figured World of Higher Education Biology

Katerina P. Giinter, Annica Gullberg, and Ingrid Ahnesjé

Published Online 07 July 2021

855/"You could like science and not be a science person”: Black girls' negotiation of space and identity
in science

Katherine Wade-Jaimes, Natalie S. King, and Reneé Schwartz

Published Online 01 June 2021

880/Measuring epistemologies in science learning and teaching: A systematic review of the literature
Silvia Wen-Yu Lee, Hui Luan, Min-Hsien Lee, Hsin-Yi Chang, Jyh-Chong Liang, Yuan-Hsuan Lee, Tzung-Jin Lin,
An-Hsuan Wu, Ying-Ju Chiu, and Chin-Chung Tsai

Published Online 28 May 2021

908/Passive elementary student's constructed epistemic emotions and patterns of participation during
small group scientific modeling

Moonhyun Han and Sally B. Gutierez

Published Online 01 June 2021

ScIENCE LEARNING IN EVERYDAY LIFE

938/Embodied interactions in a science museum \
Neta Shaby and Dana Vedder-Weiss ‘
Published Online 15 June 2021

SciENcE TEACHER EDucATION

761/Learning to teach science during the clinical experience: Agency, opportunity, and struggle
Mark Windschitl, Karin Lohwasser, Tammy Tasker, Soo-Yean Shim, and Caroline Long
Published Online 04 June 2021

LEARNING

989/How conceptual blends support sensemaking: A case study from introductory physics
Tor Ole B. Odden
Published Online 10 July 2021

1013/Plan-Draw-Evaluate (PDE) pattern in students' collaborative drawing: Interaction between visual
and verbal modes of representation

Joonhyeong Park, Kok-Sing Tang, and Jina Chang

Published Online 25 June 2021

Book Reviews

1046/“Courageous self-examination and radical STEM overhaul”; Fostering a racially just STEM
education through Black, Brown, Bruised

Terrell R. Morton

Published Online 24 June 2021

Cover Image © TinnaPong/Shutterstock E B




SRR SR

—-—1

les

“sity
wing
0B)
laims
sithin
smer
rning
nity/
‘mail:
Il free
1als@
wiley.
Zmail:
wiley.

iilable
‘arlier
irview
), Fax:

ded to
L River
ay.com

ressed
. River

iforma-

Access
ources/
nabout

rerrors
din this
ct those
sements
roducts
arnals in
\bstracts
1son 1SI),
Abstracts
Center),
aphies of
littsburgh
Reports/
0 (APA),
»r), Social
1 1SI), and
1Group.

T T T s s - e
LB ) A 2 s b U

Novemeer 2021

05,1 \
VOLUME 1 sSUE NUMBER 6 N T\'))\
Science | \"2\\

Education A oy YT

v AN

CONTENTS 30 80

Issues AND TRENDS

1053/The potential of “civic science education”: Theory, research, practice, and uncertainties
Brett L. M. Levy, Alandeom W. Oliveira, and Cornelia B. Harris
Published Online 26 August 2021

GENERAL SECTION

1076/“If We Don't Have Diversity, There's No Future to See”: High-school students’ perceptions of race
and gender representation in STEM

Anne E. Martin and Teresa R. Fisher-Ari

Published Online 13 August 2021

1100/Determinants of Black families’ access to a community-based STEM program: A latent class analysis
Natalie S. King, Zachary Collier, Bridgette G. Johnson, Melanie Acosta, and Charisse N. Southwell

Published Online 31 July 2021

1126/Examining the effect of early STEM experiences as a form of STEM capital and identity capital on

STEM identity: A gender study
Susie M. Cohen, Zahra Hazari, Jonathan Mahadeo, Gerhard Sonnert, and Philip M. Sadler

Published Online 23 July 2021

1151/\dentifying the psychological processes used by male and female students when learning about
science technology engineering and mathematics: A linguistic inquiry

Sophie S. Hall, Steve Puttick, and John Maltby

Published Online 18 August 2021

1173/Qualitatively different ways of unpacking visual representations when teaching intermolecular
forces in upper secondary school

Emelie Patron, Cedric Linder, and Susanne Wikman

Published Online 29 May 2021

1202/The role of collective sensemaking and science curriculum development within a research-

practice partnership
Stefanie L. Marshall, Christina Restrepo Nazat, Amal Ibourk, and Kevin W. McElhaney

published Online 13 August 2021

SciENCE LEARNING IN EVERYDAY LiFE

1229/Disruptive moments as opportunities towards justice-oriented pedagogical practice in Informal

Science Learning
Angela Calabrese Barton, Day Greenberg, Won J. Kim, Sinead Brien, ReAnna Roby, Micaela Balzer,

Carmen Turner, and Louise Archer

published Online 16 September 2021

1252/Periodicity and change: Talking about time inside the planetarium dome
Joana B. V. Marques, Andrew P. Carlin, Miguel Gomes, and Ricardo Moutinho
Published Online 17 September 2021

LEARNING

1285/Advancing multimedia learning for science: Comparing the effect of virtual versus physical models
on student learning about stereochemistry

Matthew D. Casselman, Jack F. Eichler, and Kinnari Atit

Published Online 04 August 2021

1315/Leveraging curricular and students' resources to instigate and sustain problematizing

Mon-Lin Monica Ko
published Online 30 August 2021

Cover Image © TinnaPong/ Shutterstock

s




R PO

Science, Technology and Society

Volume 26 Number 3 November 2021

CONTENTS

Articles

Technological Adoption as a Social Process in Food Centres in Singapore
NILANJAN RAGHUNATH

Can Government Subsidies Promote the TFP of Enterprises? The Mediating
Effect of R&D Decisions
ZHEN-YU QI and SI-YING YANG

Environmental Protection and Development of Technology-intensive Industries:
The Case of New Energy Vehicle Industry in Korea
EUNA LEE and JAI S. MAH

Innovation Processes in Public Research Institutes: AIST, Fraunhofer and ITRI
Case Studies
BYEONGWOO KANG

Simulation and Relationship Strength: Characteristics of Knowledge Flows
Among Subjects in a Regional Innovation System
Y1 SU, XUESONG JIANG and ZHOUZHOU LIN

Investigating Determinants of Industry—University Collaboration in an Open
Innovation Context: Comparative Evidence from an Exploratory Study
CALIN FLORIN BABAN, MARIUS BABAN and
ADALBERTO RANGONE

Book Reviews

DwaIpAYAN BANERJEE (2020), Enduring Cancer: Life Death and Diagnosis in Delhi
Sophia Goodfriend

RANA FOROOHAR (2019). Don t Be Evil: A Case Against Big Tech
Arayan Khare

SUVOBRATA SARKAR (2020), Let there be Light: Engineering, Entrepreneurship and
Electricity in Colonial Bengal, 18801945
Viswanathan Venkataraman

373

392

413

433

459

482

503

505

508




(328

S SCIENTIFIC
T AMERICAN

- MATHEMATICS to possible new particles and A
24 Infinite Math forces of nature.

Mathematicians have expanded By Marcela Carena @\

| category theory into infinite dimen- BBV ERSITY SR e T
) DO DIVERSILY R SR ‘B

sions, enabling new connections 56 The Big Day ST ST USSR YN
among sophisticated mathemati- A Connecticut team races to find 77 Yo Ko vo g0
} cal i s as many bird species as possible i o RRECiR T -
l By Emily Riehi in 24-hours, in the high-intensity, ] S'CIENTIF—‘I—C ‘
CLIMATE CHANGE low-stakes world of competitive |AMERICAN .o
34 Alaska Burning birding. By Kate Wong ' e
Wildfire is transforming the SUSTAINABILITY
landscape of the high north 66 More Food, Less Waste
and amplifying climate change. Cutting losses across the food
| . By Randi Jandt and Alison York chain could vastly increase
’ YCHOLOGY supply and significantly reduce
‘ 42 Social Resilience carbon emissions.
| S Underserved Black communities By Chad Frischmann and
; are often depicted as dysfunction- Mamta Mehra
: al. Their resiliency has long THEORETICAL PHYSICS GNP COVER
éi Zze:,[fyjf;{zzl;:fﬁ 7 'Al‘rl;:c;:lr; glfg::llnp hySiCijgt An gxperiment called Muon g-2 a.t Fe.rmi'
g ¢ g system is National Accelerator Laboratory in llinois
E ARTICLE PHYSICS making shocking progress at measured excessive wobbling by particles
% 48 'The Unseen Universe the frontiers of experimental ;2':?:';u:rr;zr:::;:;;;zst;zigﬁtt::\;’tan e,
:; A mismatch between theory and quantum physics. Model of particle physics may be involved.
S experiment from muons points By Anil Ananthaswamy lllustration by Maria Corte.

October 2021, ScientificAmerican.com 1




SCIENTIFIC
AMERICAN

4 From the Editor
6 Letters

8 Science Agenda
Indigenous peoples are €xperts at preserving biodiversity;
the developed world should let them keep doing it.
By the Editors

10 Forum

Abortion rights are on the Supreme Court docket
again this term—and they could be in danger.

By Elizabeth Nash,

12 Advances

A simple mathematical law for travel within cities.

A cozy mucus nest for frog eggs. Tech to separate
whale calls from the noise. A COVID-detecting mask.

Meter
Poetry of the Dead Sea Scrolls.
By Michael H. Levin

The Science of Health

Ways to stop the rising rate of perilous falls
among the elderly.

By Claudia Wallis

Recommended

Human machinations around animals. The joy
of nature’s eccentricities. Human roots of climate
change. Environmental parable of nutmeg.

Who is the conscious you? By Amy Brady

Observatory

Jargon is okay when talking to colleagues, but scientists
should speak plainly when addressing the public.

By Naomi Oreskes

50, 100 & 150 Years Ago
By Mark Fischetti

Graphic Science
The secrets of planetary interiors.
By Clara Moskowitz and Mark Belan

Scientific American (ISSN 0036-8733), Volume 325, Number 4, October 2021, published monthly by Scientific American, a division of Springer Nature America, Inc., 1 New York Plaza, Suite 4600, New York, N.Y. 10004-1562
Periodicals postage paid at New York, N.Y,, and at additional mailing offices. Canada Post International Publications Mail (Canadian Distribution) Sales Agreement No. 40012504, Canadian BN No. 127387652RT: TVQ1218059275 TQO001
Publication Mail Agreement #40012504, Return undeliverable mail to Scientific American, P.O. Box 819, Stn Main, Markham, ON L3P 8A2. Individual Subscription rates: 1 year $49.99 (USD), Canada $59.99 (USD),
International $69.99 (USD), Institutional Subscription rates: Schools and Public Libraries: 1year $84 (USD), Canada $89 (USD), International $96 (USD). Businesses and Colleges/Universities: 1year $399 (USD), Canada $405(USD),
International $411 (USD). Postmaster: Send address changes to Scientific American, Box 3187, Harlan, lowa 51537. Reprints inquiries: RandP@sciam.com. To request single copies or back issues, call (800) 333-1199.
Subscription inquiries: U.S. and Canada (800) 333-1199; other (515) 248-7684. Send e-mail to scacustserv@cdsfulfillment.com.

Printed in U.S.A. Copyright © 2021 by Scientific American, a division of Springer Nature America, Inc. All rights reserved.

Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications (many of them can be found at www.springernature.com/us). Scientific American maintains a strict
I

policy of editorial independence in reporting d pments in science to our readers. Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affliations

2 Scientific American, October 2021




WETETEE

| NOVEMBER 2021 |

VOLUME 325, NUMBER 5

34

SCIENTIFIC
AMERICAN

CLIMATE

26 Vapor Storms
More moisture in a warmer
atmosphere is fueling intense
hurricanes and flooding rains.
By Jennifer A. Francis

GRICULTURE

34 The Power of Agroecology
Farmers worldwide are growing
and sharing food in ways that
enhance nutrition, biodiversity
and quality of life. By Raj Patel

RIMATOLOGY

46 Secrets of the
Sacred Baboons
Studies of living and mummified
baboons hint at why ancient
Egyptians revered these pesky
primates and reveal the probable
location of a fabled kingdom.
By Nathanzel J. Dominy

ASTRONOMY
54 First Light
The long-delayed successor
to the Hubble Space Telescope
is finally ready to launch.
By Clara Moskowitz

(A et 11

S1 Innovations in Gene Therapy
S2 Gene Therapy Comes of Age
83 The Gene Fix

By Esther Landhuis

S6 Graphic: Editing
the Book of Life

S8 Overcoming Gene
Therapy’s Long Shadow

By Tanya Lewis
S12 Success Stories By Jim Daley
S15 High Hopes By Marla Broadfoot

AR

SCIENTIFIC
AMERICAN

ON THE COVER

As Earth warms, additional water evaporates
into the air. Warmer air, in turn, can hold more
of that vapor. A juicier atmosphere provides
extra energy and moisture for destructive
rainstorms and helps tropical storms like
Hurricane Ida intensify faster, leaving precious
little time to warn people in the crosshairs.
lllustration by Mark Ross.

Photograph by Thoko Chikondi

November 2021, ScientificAmerican.com 1



SCIENTIFIC

AMERICAN

-

g

=

=]

10

12

25

68

70

72

74

From the Editor
Letters

Science Agenda

Bad new state laws put untrained politicians
in charge of public health.

By the Editors

Forum

So-called advanced nuclear reactors aren’t likely

to be nearly as safe or efficient as proponents claim.
By Elliott Negin

Advances

Early Earth’s fast spin influencing atmospheric oxygen.
How snake fangs evolved over and over. Mercury’s
travel through rivers. A one-atom-thick magnet.

Meter
Celestial cartography in art and verse.
By Monica Ong

The Science of Health
Over-the-counter painkillers, used instead
of opioids, can have downsides.

By Claudia Wallis

Recommended

What we lose as snowfall disappears. The science
behind Aesop’s Fables. Surviving climate variability
with biological laws of nature. Volcanoes’ strange forces.
The art of Japanese fermentation. By Amy Brady

Observatory

The IPCC working group that assesses the causes
of climate change has done its job. Shut it down.
By Naomi Oreslkes

50,100 & 150 Years Ago
By Mark Fischetti

Graphic Science

Two decades of drought data show dry spells
getting worse. By Clara Moskowitz, Cédric Scherer
and Georgios Karamanis

Scientific American (ISSN 0036-8733), Volume 325, Number 5, November 2021, published monthly by Scientific American, a division of Springer Nature America, inc., 1 New York Plaza, Suite 4600, New York, N.Y. 10004-1562.

Periodicals postage paid at New York, N.Y., and at additional mailing offices. Canada Post International Publications Mail (Canadian Distribution) Sales Agreement No. 40012504. Canadian BN No. 127387652RT; TVQ1218059275 TQ0001
Publication Mail Agreement #40012504. Return undeliverable mail to Scientific American, P.O. Box 819, Stn Main, Markham, ON L3P 8A2. Individual Subscription rates: 1 year $49.99 (USD), Canada $59.99 (USD), International $69.99 (USD)
Institutional Subscription rates: Schools and Public Libraries: 1 year $84 (USD), Canada $89 (USD), International $96 (USD). Businesses and Colleges/Universities: 1 year $399 (USD), Canada $405 (USD), International $411 (USD)
Postmaster: Send address changes to Scientific American, Box 3187, Harlan, lowa 51537. Reprints inquiries: RandP@sciam.com. To request single copies or back issues, call (800) 333-1199.

Subscription inquiries: U.S. and Canada (800) 333-1199; other (515) 248-7684. Send e-mail to scacustserv@cdsfulfillment.com. V4 4 W

Printed in U.S.A. Copyright © 2021 by Scientific American, a division of Springer Nature America, Inc. All rights reserved.

Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications (many of them can be found at www.springernature.com/us). Scientific American maintains a strict
policy of editorial independence in reporting developments in science to our readers. Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

2 Scientific American, November 2021

A ARIE Sy o T Tt . = Rt 16 30 L e e e S

SRR FRD IR Tk A

amn/m-w .—w wﬂ.“ e —— -



f\ \')’\ 3(’1
. SCIENT%IC

24

40

gy

&
-

L
v
!
i

NASA, SDO and Goddard Space Flight Center

s 0w AMERICAN

Cosmic Crashes

New revelations about how galaxies
collide offer a preview

of the Milky Way’s future.

By Aaron S. Evans and Lee Armus

Spying on Your Emotions

Tech companies now use Al to analyze
your feelings in job interviews and
public spaces. But the software is prone
to racial, cultural and gender bias.

By John McQuaid

Top 10

Emerging Technologies

for 2021

Innovations to help tackle societal
challenges—especially climate change

A collaboration between Scientific
American and the World Economic Forum.

52 The Threat of Solar Superflares

Geomagnetic storms may occur more
often than scientists thought, with omi-
nous implications for a wired global society.
By Jonathan O’Callaghan

AT s T

S3

S7

S10

S12

S14

Innovations in Cancer Early Detection
The Equity Equation

By Melba Newsome

The COVID Cancer Effect

By Usha Lee McFarling

Graphic: Cancer Diagnoses

before and during COVID in the U.S.
The Colon Cancer Conundrum

By Cassandra Willyard

Graphic: Concerning Trends

in Colorectal Cancer Incidence in the U.S.

P

ON THE COVER

In billions of years the Milky
Way and its nearest spiral
neighbor, Andromeda, will
crash together, eventually
combining to form a single
galaxy. Astronomers are
studying galaxy mergers
across the universe to
foretell our own future

and understand how these
events have shaped
cosmic history.
Hlustration by Ron Miller
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