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Welcome to

Monkey Town

Each July, the city of Dayton,
Tennessee, celebrates its role
in the famous Scopes Trial with
are-enactment and festival

BY FRANZ LIDZ

Gaby Alberts, playing a juror,
stands by in a dramatic re-staging
of the evolution trial at the same
Dayton courthouse.

Contributors

Discussion

Phenomena
Sl AN A merican Icon: Zoot Suit
Art: Robert Clark

History: Casual Cushing
Small Talk: Ariel Waldman
Adaptation: Big Toe

Culture: Questlove on Cooking

Catching a Wave

The first-ever detection of gravitational waves is a major breakthrough in scientists’ ability
to probe the cosmos BY BRIAN GREENE

Drawing Fire

With pen and brush, the artist, activist and reporter Molly Crabapple rivets our attention on
humanitarian crises BY RON ROSENBAUM

Ask Smithsonian
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Darwin’s Favorite Fossils

The 150-year-old Yale Peabody Museum houses crucial specimens that the
famous British naturalist considered the best evidence for his theory of evolution
BY RICHARD CONNIFF
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The Secret Lives Dawn of the Dinosaur
of Animals Recent surprise discoveries at
Using a remote-controlled camera, Petrified Forest National Park in

a wildlife photographer captures Arizona have prompted a complete
the beasts of the Masai Mara and rethinking about the creatures of
Serengeti from the ground up the Triassic Era

BY ABIGAIL TUCKER BY BRIAN SWITEK


navto://270_04APR16APP_Scopes
navto://130_04APR16APP_Contrib
navto://140_04APR16APP_Discussion
navto://150_04APR16APP_PHE-Zoot
navto://160_04APR16APP_PHE-RobertClark
navto://170_04APR16APP_PHE-InCommand
navto://180_04APR16APP_Interview
navto://190_04APR16APP_PHE-Scale
navto://200_04APR16APP_PHE-Questlove
navto://210_04APR16APP_Greene
navto://220_04APR16APP_Rosenbaum
navto://290_04APR16APP_AskSmith
navto://230_04APR16APP_LostCity
navto://240_04APR16APP_NatTreasure
navto://260_04APR16APP_Yale
navto://280_04APR16APP_Revueltosaurus
navto://250_04APR16APP_MassaiMara

Go Further



Ccontributors

Jacinda Townsend

The author of Saint Monkey, a novel set in 1950s Kentucky, and
a former broadcast journalist, Townsend writes about a segregation-

era guidebook that advised black Americans on how to travel the
country safely (“Driving While Black™). The Green-Book continued

briefly after segregation was outlawed, and though its sudden irrelevance

was a sign of progress, “we lost a community,” Townsend says of the

guide’s cessation after 1966. “There was a vibrant community of

people who would host people. Today, when we go to nameless,

faceless hotels, we lose that culture.”

Richard Conniff

A longtime contributor, Conniff has a new book out this
month, House of Lost Worlds: Dinosaurs, Dynasties, and the
Story of Life on Earth (Yale University Press). His feature on
the Yale Peabody Museum of Natural History draws on his
extensive book research, but in a way it was decades in the

making. He first visited the museum as a Yale undergraduate
and often took his children there when they were growing up.

Joshua Hammer

No stranger to exotic archaeological digs or dangerous assignments, Hammer

says that accompanying researchers in Cambodia to the rediscovered lost city of
Mahendraparvata was “some of the most difficult jungle hiking I've done, getting
torn to pieces by thorns.” A frequent contributor to this magazine for more than ten
years, reporting from Africa, Asia, Europe and even the United States, the Berlin-
based writer has found time to work for other publications, too. His story in Matter
about the Ebola epidemic won a 2016 National Magazine Award for reporting.
Hammer’s latest book, The Bad-Ass Librarians of Timbuktu, which originated as an
assignment for Smithsonian, comes out in April.

Chiara Goia

To reach the site of the abandoned city of Mahendraparvata,
Goia, like Hammer, had to struggle through the Cambodian
forest. But she insists she enjoyed the adventure, despite
having to haul her bulky photography equipment. “It was
very hot, without much light,” recalls Goia, “but the light came
through every now and then in very interesting ways.” Goia’s
atmospheric images have often appeared in the New Yorker.

Anup Shah

The Wiltshire, England-based wildlife photographer, whose work has often roared to
life in these pages over the last 15 years, says he learned a lot about animal behavior
when he set out to document the creatures in Masai Mara and the Serengeti with
hidden cameras. “| had to think hard about where to place the cameras based on
the habits and personalities of the animals,” he says. His upcoming book, The Mara,
is devoted to intimate views of animals.

Corby Kummer

The recipient of five James Beard Journalism Awards, Kummer is the author of
acclaimed books about coffee and slow cooking. He is also a restaurant critic for
Boston magazine and Atlanta magazine and a senior editor at the Atlantic. In “If
Music Be the Food of Questlove,” Kummer savors the connections between
cooking and music in the new book Something to Food About by “Tonight Show”
bandleader and drummer Questlove.

Brian Greene

The indefatigable Greene is the director of the center for theoretical physics at
Columbia University, the co-founder of the World Science Festival and the author of
The Hidden Reality and other lyrical books about cosmology. In this month’s column,
he tells the story of the biggest breakthrough in astrophysics in years. “To discover
gravitational waves in the 100th anniversary year of general relativity itself is kind of
crazy,” says Greene. “Almost looks like Einstein planned it this way.”

SMITHSONIAN.COM ILLUSTRATIONS BY Michael Hoeweler
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" Trinity College

DISCOVER DUBLIN

Gateway to Adventure

he first thing that often strikes visitors to Dublin isn’t a thing at all, it’s a feeling of

warmth emanating from the friendliness of the locals. If the entire city seems to
be throwing out its arms in welcome, perhaps it’s because Dubliners have so much
they are proud to share. This thousand-year-old city founded by Vikings has been
a seat of medieval culture, the birthplace of literary heroes Samuel Beckett, Oscar
Wilde and James Joyce, and the cradle of Irish music, theater and design.

So, where to begin your adventure of discovery? A visit to Trinity College to
view the Book of Kells is an excellent start. This beautifully illuminated manuscript
of the four gospels, created in the ninth century, unites ancient Celtic art and
ornamentation with Christian symbolism to give birth to something wholly new and
magnificent, which still holds the power to astonish half a million visitors each year.
Freshly inspired by this land’s rich heritage, dive a bit deeper via a visit to the
National Museum of Ireland—Archaeology, where you’ll see the largest collec-
tion of prehistoric gold artifacts in Europe and preserved bog bodies dating back
to the Iron Age.

If strolling back to 7,000 B.C. leaves you feeling a bit parched, head straight to
the St. James’s Gate Brewery and the Guinness Storehouse—where you’ll learn
how to pour the perfect pint of ale before enjoying one in the Gravity Bar, with
its panoramic view high atop Dublin’s rooftops. The vista inland stretches far
away and back in time to Ireland’s Ancient East, a lush green region replete with
monasteries, castles and fortresses. Enterthe lottery to tour Newgrange, a Stone Age
monument constructed over 5,000 years ago, during the winter solstice when a
beam of light penetrates the chamber and grows wider as the sun rises. Many
gather at this ancient time-telling device to mark the beginning of a new year
as their ancestors likely did thousands of years ago. To calm your spirit, explore
Glendalough, home to one of the most important monastic sites in Ireland.
Founded by St. Kevin in the sixth century, this ethereal place will soothe your soul
as you walk the trails of Wicklow Mountains National Park.

Dublin is the gateway through which you can journey to experience landmarks of
Ireland’s prehistory, see the relics of the early Christian age of saints and scholars,
hear the tales of medieval invasions and rebellions, and gaze at the Georgian Empire
splendor of Anglo Ireland’s past. Explore 5,000 years of Europe’s history in Ireland’s
fabled countryside—and you might just begin to feel like a friendly local yourself.

Glendalough

int
]umpﬁgla%d Start planning your adventure today by visiting Ireland.com
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In Ireland we live inthenow. =" .
So don’t worry about tomorrow;

* Enjoy today’s stroll among
Dublin’s landmarks, the

. stories that unfold on the
Guinness Storehouse tour, or
the enchantments of Ireland’s
countryside. The unanticipate
the poetic and the astonishing,
they’re all in the now. Come
and share the now with us.

Visit Ireland.com

Jump into
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Discussion

Borneo’s forests & peoples being ravaged by

#palmoil - intense story in @smithsonianmag
@christinehalvor on TWITTER

FROM THE EDITORS The stories in ¢
March that spotlighted cultural and Sﬂ']itl']S()ﬁial']
ecological crises around the world were . o
Jjust a bit too much for some readers. “The
vanishing snow leopard, deforestation
in Borneo and the destruction of cultural
treasures in the Middle East, all in the same
issue,” John Chapman emailed. “What a
downer!” But judging by social media traffic,
tens of thousands of others appreciated
the coverage, and advocates praised the
stories as urgently needed. James Harkin’s
eyewitness account of the destruction of
historical treasures in Syria was tweeted by SAFE (Saving Antiquities
for Everyone), and Harkin was interviewed on NPR. The Bruno Manser
Fund, the American Forests organization and the founder of the Orangutan
Land Trust all tweeted Alex Shoumatoff’s article about Borneo, which also
inspired reader Rebecca Tripp to say on Facebook: “This story breaks my
heart while simultaneously strengthening my resolve to be a better steward
of this extraordinary planet.”

e

Raging Rebellion

Iread “The Raging Rebellion of Jones County” with great interest and was left in awe at my
own ignorance. I was born and have lived my entire adult life (I am now 68) in Alabama. I
am fairly well versed in the history of the Civil War, but, despite having married a girl from
Mississippi and despite having traveled the length and width of that state many times, I
had never heard of the “Free State of Jones.” Alabama was home to another county that
was not in love with the idea of secession, the “Free State of Winston.”

James M. Reed
HOOVER. ALABAMA

The piece about Jones County, Mississippi, was a great tale of little-known history. It
contains an incorrectly used kinship term, however, when it states that Knight’s children
“started marrying their white half-siblings instead.” The examples listed do not describe
marriages to half-siblings but rather step-siblings. This is an important legal and social
distinction. If there were incestuous marriages among Knight’s children, the article does
not give an example of one.

Donald Wesolowski
MADISON, WISCONSIN

Another senseless beat-down of my home state. Even the most casual student of
Civil War-era American history knows that the South was no more sociopolitically
monolithic than was the North. To assume so, or to find it necessary to disprove such,
gives no credit to the vast majority of common folk who had to struggle daily just to get
by, or to their descendants. I'm tired of this. Most of us here in Mississippi work hard
every day to overcome this stereotypical portrayal.

John Boyte Anthony
CLINTON, MISSISSIPPI

Vanishing Cat

I traveled in China in 1994 and was saddened to see pelts of snow leopards [“Into Thin
Air”] openly displayed for sale at the Kashgar Sunday Market, $150 for a large, $125 for a
smaller pelt.

Christa McReynolds
LA JOLLA, CALIFORNIA

I don’t find the idea of scientists and hunters becoming allies in conservation at all
“unlikely.” Many hunters are subsistence hunters, and have a vested interest in
protecting and maintaining the ecosystems they inhabit, and the wildlife populations
therein. Sport and trophy hunting are quite different from subsistence hunting, but
those hunters can also have a great effect on conservation, albeit in an often controversial
manner. There is evidence that hunting fees, permits and so on aid the conservation
effort. Properly managed, hunting can be quite helpful to conservation efforts.

Storm Blakley
FACEBOOK

Lost Treasures

This destruction [Murdering History] harkens the imagination back in time to the dev-
astating loss of the Library at Alexandria. We are not just losing our history, we are losing
our humanity.

Jennifer Leigh Anthony
FACEBOOK

CONTACT US

Send letters to LettersEd@si.edu or to Letters, Smithsonian, MRC 513, P.O. Box 37012, Washington, D.C.
20013. Include a telephone number and address. Letters may be edited for clarity or space. Because of
the high volume of mail we receive, we cannot respond to all letters. Send queries about the Smithsonian
Institution to info@si.edu or to OVS, Public Inquiry Mail Service, P.O. Box 37012, Washington, D.C. 20013.

FOLLOWUS
@Smithsonianmag
Facebook.com/smithsonianmagazine
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nenomena

Unraveling the jazzy life
of asnazzy style

It was June 1943 when the riots broke
out. For over a week, white U.S. sol-
. diers and sailors traversed Los
\ Angeles beating up allegedly
' “ynpatriotic” Mexican-Ameri-
) can men, identifiable by their
conspicuously voluminous attire.
It was, as the historian Kathy Peiss
writes in Zoot Suit: The Enigmatic Ca-
reer of an Extreme Style, “perhaps the
first time in American history that fashion
was believed to be the cause of widespread
civil unrest.” Starting this month, the Los Ange-
les County Museum of Art will feature an authen-
\ tic example of one of these catalyzing ensembles as
part of a new exhibition, “Reigning Men: Fashion

- in Menswear, 1715-2015.”
With its super-sized shoulder pads, sprawl-
\/‘ ing lapels and peg leg pants, the zoot suit grew out of the “drape”
e suits popular in Harlem dance halls in the mid-1930s. The flowing
\' trousers were tapered at the ankles to prevent jitterbugging cou-
ples from getting tripped up while they twirled. By the *40s, the

Cab Calloway  suits were worn by minority men in working-class neighborhoods
(above) called

the zoot suit “the . . . ) ) .
ultimate inclothes> DY the likes of Dizzy Gillespie and Louis Armstrong, it was “not a

throughout the country. Though the zoot suit would be donned

costume or uniform from the world of entertainment,” the Chicago
big-band trumpeter and clothier Harold Fox once said. “It came
right off the street and out of the ghetto.”

Fox was one among many, from Chicago to Harlem to Memphis,
who took credit for inventing the zoot suit—the term came out
of African-American slang—but it was actually unbranded and
illicit: There was no one designer associated with the look, no
department store where you could buy one. These were ad hoc
outfits, regular suits bought two sizes too large and then creatively
tailored to dandyish effect.

To some men, the suit’s ostentatiousness was a way of refus-
ing to be ignored. The garment had “profound political meaning,”
wrote Ralph Ellison, author of Invisible Man. “For those without
other forms of cultural capital,” says Peiss, “fashion can be a way
of claiming space for yourself.”

Wartime rations on fabric made wearing such oversized cloth-
ing an inherently disobedient act. Langston Hughes wrote in
1943 that for people with a history of cultural and economic pov-
erty, “too much becomes JUST ENOUGH for them.” To under-
score the style’s almost treasonous indulgence, press accounts
exaggderated the price of zoot suits by upwards of 50 percent. But
even the real cost of one was near-prohibitive for the young men
who coveted them—Malcolm X, in his autobiography, recounts
buying one on credit.

Though policemen slashed some zoot suits to ruins, the more
likely reason for their disappearance once the craze faded in the
1950s was less dramatic—most were simply refashioned into other
garments. Original specimens are mythically hard to come by: It
took curators from LACMA over a decade to find one, and when
they did, in 2011, it cost them nearly $80,000, an auction record for
an item of 20th-century menswear.

But the suit had a luxuriant afterlife, influencing styles from
Canada and France to the Soviet Union and South Africa. It was the
subject of the Who's first single. In 1978, the actor and playwright
Luis Valdez wrote Zoot Suit, the first Chicano play on Broadway.
The outfit’siconic shape was taken up inthe ’80s by Japanese avant-
garde designers, who sent models down the runway in tumescent
suiting around the time that MC Hammer put on his drop-crotch
pants—causing outrage in the form of widespread hand-wringing
over the alleged immorality of sagging pants, a style that has never
quite gone out of fashion. By the time a record called “Zoot Suit
Riot,” by the swing-revival band the Cherry Poppin’ Daddies, be-
came a hit in the late-’90s, the suit’s provenance had largely been
forgotten. No longer was the zoot suit evocative of the expressive

AMERICAN [CON power of fashion for the disenfranchised so much as it was a his-
torical oddity known by a charming name. BY ALICE GREGORY

The Los Angeles Museum
of Art purchased this rare
1940-42 zoot suit for its
permanent collection of
20th-century menswear.
Adding to the flamboyant
look are a wide necktie
called a belly warmer and
two-tone spectator shoes.
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Plume Power

A new book spotlignts the astonisning

beauty and diversity of feathers

Is there anything in nature that is both so extravagantly beautiful and so
dang useful as a feather? It makes flight possible, insulates against heat and cold,
and disguises, camouflages or flamboyantly advertises, sometimes depending
on the season. Whether adorning a red bird of paradise in New Guinea, China’s
golden pheasant, a Eurasian jay or a Mandarin duck, these intricate structures
are a tribute to the power of natural selection, says Robert Clark, a New York
City-based photojournalist whose new book, Feathers, appears this month. His
plumage project began with an assignment to shoot bird fossils in China, and it
has opened his eyes to an astonishing world of color and form. A feather is “in-
nately more interesting than other still-lifes,” Clark says. “At one angle it might be
purple, then you turn it and it's green or blue. There are a million ways to place your
camera, but the feather does most of the work.” ~-AMY CRAWFORD

SMITHSONIAN.COM
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Columbia & Snake Rivers Cruise

Join us on a legendary journey through the vast landscape
of the Columbia and Snake Rivers. Travel through winding
canyons and lush forests aboard the newest paddlewheelers to

grace the Pacific Northwest. Call today for more information.
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Afreshlook
atthe Civil
War’s most
daring naval
officer

He stands on the deck of the USS Malvern in December 1864, under the lens
of Alexander Gardner, one of the country’s most famous photographers. He is
the youngest lieutenant commander in the Navy, and in fact the Malvern is his
ship, although his posture in this unusually casual portrait—recently donated
by the collector Peter Tuite to the U.S. Naval Academy Museum in Annapolis,
which has granted Smithsonian permission to publish it for the first time—is
more a pool sharp’s than a naval officer’s. No matter. He has just returned from
awhirlwind leave in which he was awarded the Thanks of Congress, promoted
afull rank and honored in New York, Philadelphia and tiny Fredonia, New York,
his hometown.

Only four years before, he was expelled from the Naval Academy in his senior
year. (He had “a talent for buffoonery,” a superior observed.) But soon he was
readmitted to the service, where his talent for combat was never more evident
than in late October, when he led his men up the Roanoke River to Plymouth,
North Carolina, on what was regarded as a suicide mission—to sink the CSS
Albemarle, a 158-foot ironclad that had run the Army out of Plymouth and the
Navy off the Roanoke. Under fire from the ironclad and from shore, his launch
steamed full speed ahead into alog boom built to foil raiders, mere feet from the
Albemarle. As Rebel gunners struggled to aim a cannon low enough to destroy
him, he slipped a mine known as a spar torpedo into the river. Standing coolly
in the prow of his launch, he waited. Bullets hit his sleeve and his boot; buckshot
removed the back of his coat; still he waited for the torpedo to drift under his
target. Just as the Rebel cannoneers fired (and missed), he pulled the detonation
cord. Minutes later, the Albemarle was sunk.

Now he is back with the fleet, under Adm. David Porter, the hero of Vicks-
burg. It is Porter who stands behind him, scowling under his Brillo beard.
Nonetheless, the admiral waits for the lieutenant commander. He is William
Barker Cushing, and his face is on the cover of Harper’s Weekly. He has just
turned 22, and youth must be served. -JAMIE MALANOWSKI
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Ariel Waldman

Author of Whats It Like in Space? Stories From Astronauts Who've Been
There and member of NASAs Innovative Advanced Concepts Program

What does space smell like?

Burnt almond cookies. At least, that was what
one astronaut reported after sniffing the inside
of an air lock. In fact, no one can quite agree

on what space smells like. Others have said
everything from welding fumes to “wet clothes
after rolling in snow.”

What’s the most useful item a person can
bring into space?

A towel, of course! The Hitchhiker’s Guide to
the Galaxy got it right. Turns out being in space
means a lot of bodily fluids management.

How have other creatures reacted to
weightlessness?

SMALL TALK

Butterflies, while graceful on Earth, are
anything but in space. But moths have
learned how to float, flapping their wings only
occasionally to move from place to place.

If you could visit any place in the solar
system or beyond, where would it be?

I'd like to visit Enceladus, the moon of Saturn
that has a hydrothermally active ocean
beneath its ice. Because of its distance from
Earth, if it contained life it would likely be

a second genesis of life—essentially, truly
alien. Outside the solar system | would visit
an intelligent alien civilization somewhere,

hopefully in our galaxy, if there is one.

SMITHSONIAN.COM
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Giant Step

Scientists stumble onafishyinsight into how humans stood up

You’d think that the latest leap forward in our understanding of human lo-
comotion would come from studying feet. Yet scientists have discovered a
surprising new clue to the origins of human bipedalism in a commonplace,
pinkie-size fish.

Analyzing the DNA of the threespine stickleback, researchersled by David
Kingsley, a biologist at Stanford University, identified a so-called genetic en-
hancer, a kind of volume control knob that works during body development
to help sculpt the bony plates that cloak the stickleback in lieu of scales. The
enhancer modulates the release of a bone-related protein known as GDF6,
turning it up or down to alter the plates to suit the fish’s setting. For marine
sticklebacks that live in open water with a multitude of toothy predators, the
enhancer spins out enough GDF6 protein to help build hefty protective plates.
But freshwater sticklebacks do better to dart off and hide, and so, through
enhancer-driven twiddling of protein release, those fish end up with slimmer
and more pliable plates.

A genetic toggler’s response varies from one setting to the next, while its
target—the brick-and-mortar proteins—remains the same, lending evolution
considerable flexibility. “It’s such a good mechanism for evolving traits that you
see it used over and over,” Kingsley says.

When the researchers explored the role of the GDF6 protein and its enhanc-
ers in shaping the bones of mammals, including the chimpanzee, our nearest
genetic kin, they found an enhancer that affected development of rear limbs
but not forelimbs. The gene’s greatest impact was on the length and curvature
of the toes. In human DNA, however, the enhancer was deleted.

That single genetic change could help explain important differences be-
tween a chimpanzee foot and our own—and how our ancestors gained the
power to rise up and walk on two feet. A chimpanzee’s toes are long and
splayed, and its big-toe equivalent pulls away from the other digits like a
thumb: a prehensile foot designed for quick climbing. By contrast, in the hu-
man foot, the sole is enlarged while the bone of the big toe is thickened and
aligned with the other, now-foreshortened toes: This is a sturdy platform, able
to support an upright load in motion.

Aside from showing that our big toe deserves far more respect than most of
us know, the new finding demonstrates that minor alterations in DNA can have
profound evolutionary impacts, and that nature is a tireless recycler and collage
artist, mixing and matching a few favorite techniques to generate a seemingly
bottomless diversity of forms.

“Our shared history with fish,” says Neil Shubin, author of Your Inner Fish
and a paleontologist, “makes them a wonderful arena for exploring the funda-
mentals of our own bodies.” -NATALIE ANGIER
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FLORIDA" Sweepstakes!

DISCOVER FLORIDA & WIN |
Visitundiscoveredflorida.comfora chance to WIN a $200 American Express-
gift cardand learn more about our travel partners.

UNDISCOVERED FLORIDA TRAVEL PARTNERS:

1. Babcock Wilderness Adventures
1-800-500-5583

2. Beacher’s Lodge Oceanfront Suites
904-471-8849

3. Boca Raton History Museum & Welcome
Center
561-395-6766

4. Boggy Creek Airboat Rides
407-344-9550

5. Bradenton/Anna Maria Island/Longboat
Key, FL
941-729-9177

6. Charlotte Harbor and the Gulf Islands
1-800-652-6090

7. Columbia County Tourist Development
Council
386-758-1312

8. Discover the Palm Beaches
1-800-554-7256

9. Dixie County Tourist Development
Council
352-498-1403

10. Flamingo Gardens
954-473-2955

11. Flagler Museum
561-655-2833

12. Florida Coastal Office
850-245-2094

13. Florida Department of State
850-245-6000

14.The Florida Keys & Key West
1-800-FLA-KEYS

15. Florida’s Adventure Coast Visitors
Bureau
1-800-601-4580

16. Fort Pierce, St. Lucie County
772-462-1539

17. Fountain of Youth Archaeological Park
904-829-3168

18. Franklin County Tourist Development
Council
1-866-914-2068

19. Friends of Florida State Forests
850-681-5880

20. Garrett Realty Services, Inc.
1-800-537-5387

21. Gilchrist County Tourist Development
Council
352-463-3467

22. Greater Miami Convention & Visitors
Bureau
305-539-3000

23. Gumbo Limbo Nature Center
561-544-8605

24, Historic Tours of Flagler College
904-819-6400

25. Holiday Isle Oceanfront Resort
1-800-626-7263

26. Key West Tropical Forest & Botanical
Garden
305-296-1504

27. Lee County Visitor & Convention
Bureau
239-338-3500

28. Levy County Visitors Bureau
352-486-3396

29. Madison County Tourist Development
Council
850-973-2788

30. Martin County Office of Tourism and
Marketing
1-877-585-0085

31.The Mennello Museum of American
Art
407-246-4278

32. Morikami Museum and Japanese
Gardens
561-495-0233

33. Naples Marco Island Everglades,
Florida’s Paradise Coast
1-800-688-3600

34. Navarre Beach/Historic Milton
850-981-8900

35. Okeechobee County Tourist
Development Council
863-763-3959

36. Old Fenimore Mill Condominiums
352-543-9803

37.0ldest Wooden School House
904-824-0192

38. Putnam County Chamber of Commerce
386-328-1503

39. Sebastian River Area Chamber of
Commerce & Visitor’s Center
772-589-5969

40. St. Augustine Lighthouse & Maritime
Museum
904-829-0745

41. St. Augustine | Ponte Vedra - Florida’s
Historic Coast
1-800-397-5660

42.Taylor County Tourism
850-584-5366

43, Visit Gainesville
1-866-778-5002

44, Visit Natural North Florida
1-877-955-2199

45, Visit Pasco
1-800-842-1873

46. Visit Pensacola
1-800-874-1234

47.Visit Sarasota County
239-225-1006

48.Yankee Freedom lll Dry Tortugas
National Park Ferry
305-294-7009


http://www.undiscoveredflorida.com

If Music Be the
Food of Questlove

Inanew bOOk, Chefs may or may not be performing artists. That’s open to debate.
Cooking is a craft, but some would argue that preparing the same dish
the bandleader g =" ETEEET

again and again—the hallmark of professional consistency—is imagi-

and hip—hop star nation-free rote repetition. Still, in this age of cooking shows and open

: : kitchens, chefs are undeniably onstage, and a new book reveals their rich

stirsup music . : : : :

creative process. Eccentrically titled Something to Food About, it’s a col-

and cooking  lection of conversations between ten chefs and the Philadelphia-born
hip-hop drummer and “Tonight Show” bandleader Questlove.

It shouldn’t come as a surprise that a musician is able to unlock
chefs’ innermost thoughts about creativity. Performers often make
restaurants an obsession while they’re on the road, and few more than
Questlove: His Instagram feed features snapshots of food from fried
chicken and waffles to Jiro Ono’s triple-Michelin-starred sushi. Chefs
also tend to be music-obsessed. Many of the dozens I've interviewed
have played in aband at one time or another. The two professions have
striking similarities. Each relies on a script—a score or a menu—that
can be interpreted as an infinitely variable set of instructions.

Chefs and musicians also face a similar challenge: pleasing an audi-
ence while opening it to new ideas. In one passage, Questlove recalls a
meal he ate at the Chicago restaurant Next—a discomfiting mixture of
eggshells, eyes and bones. “Not only did I manage to put it in my mouth,

“| worked in a fast- but it was one of the best things I ever had,” he says—and then com-
food place once,” says pares the experience to playing the white frat-boy hit “Sweet Caroline”
Questlove. “I lasted at a DJ set for a mostly black crowd. “They stopped and looked at me
about four months.” like they might rush the booth and flip over the turntable,” he recalls.
“But then they caught the taste of the song and started to sing.”

Questlove is like an irrepressible adolescent sur-

rendering to any riff he hears in his head. Speak-
ing with New Orleans Cajun chef Donald Link,
he refers, in a short space, to The Police, the
Epcot theme park and the movie version
of The Wiz. There’s plenty of talk, too, about
specific dishes, and for those who want to
see them, moody, harshly lit photographs by
Kyoko Hamada.
Sheer, baffling novelty is part of the perfor-
mance. The cerebral Seattle software visionary-
turned-chef Nathan Myhrvold, whose food lab gave
birth to the masterly five-volume Modernist Cuisine,
admits that some of the “new, weird things” chefs
put in front of diners are designed to make
them say, “What the f--- is this?” But
it’s these riffs the food industry
turns to when looking to attract
disenchanted consumers. We
wouldn’t have, say, sriracha-
roasted peanuts if it weren’t
for the kind of back-street
trips American chefs have
taken through northern
Thailand. Even if food
can’t be reproduced,
it can be stolen, re-
invented, reimag-
ined—and Quest-
love’s freewheeling
conversations make
us feel present at the
creation. -CORBY KUMMER
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THE ROYALTOUR TO

EGYPT

. with Dr Zahi Hawass world famous archaeologlst
. and a special guest Mrs. Jehan Sadat, Egypt s First Lady

TOUR DATES September 17-30 February 5-18

5
d November 6-19 | March 18-31

Introducing the most exciting tour to Egypt ever offered. Visit the Land of
the Pharaohs with the most famous archaeologist in the world —
Dr. Zahi Hawass! Enjoy the lecture and dinner with the former First Lady
of Egypt — Mrs. Jehan Sadat, the wife of president Anwar El Sadat.

With Archacological Paths company you will experience Egypt like no one else.
You will stay in a 5-star hotel and on a luxury Nile Cruise ship, taste delicious
local cuisine and embrace the outstanding Egyptian culture.

Thanks to the special permissions from the Minister of Antiquities, our
one-of-a-kind Royal Tour includes private entrances to the Giza plateau before
opening hours, the Great Sphinx enclosure, the Luxor temple after hours and the
Tombs of Pyramid Builders in Giza, an active excavation site closed to the public.

Dr. Zahi Hawass:“/ am inviting you to join me with Archaeological Paths. .
company to tour Egypt and to see the wonders of the pharaohs. I will meet you at

the sites to tell you about the discoveries that I made for the last 20 years.
No one can tour Egypt like this. Except for you — when you come and join me”.

For more information visit: {, contact@archaeologicalpaths.com

www.archaeologicalpaths.com ARCHAEOLOGICAL < US phone: 917-719-1974
PATHS
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COSMOLOGY
by Brian Greene SPACETIME

illustration by John Hersey

Catching
a Wave

Scientists are sitting on top of the world after detecting
gravitational waves for the first time. Now what?

— ore than abillion years ago, in a galaxy far, far away,
two black holes executed the final steps in a fast-
footed pas de deux, concluding with a final embrace
soviolent it released more energy than the combined
output of every star in every galaxy in the observable
universe. Yet, unlike starlight, the energy was dark,
being carried by the invisible force of gravity. On Sep-
tember 14, 2015, at 5:51 a.m. Eastern Daylight Time,
a fragment of that energy, in the form of a “gravita-

tional wave,” reached Earth, reduced by its vast tran-

sit across space and time to a mere whisper of its
.L thunderous beginning.

As far as we know, Earth has been bathed in this type of gravitational distur-
bance before. Frequently. The difference this time is that two stupendously pre-
cise detectors, one in Livingston, Louisiana, and the other in Hanford, Washing-
ton, were standing at the ready. When the gravitational wave rolled by, it tickled
the detectors, providing the unmistakable signature of colliding black holes on
the other side of the universe and marking the beginning of a new chapter in
humankind’s exploration of the cosmos.

When rumors of the discovery started circulating in January, I rolled my eyes
at what was clearly a false alarm or a ploy to stir up a little buzz. As a research
program well into its fifth decade, the hunt for gravitational waves had long since
become the major discovery that was al-

ways hovering on the horizon. Physicists
had become resigned to waiting for their
gravitational Godot.

But human ingenuity and persever- believed, as did
ance have triumphed. It’s one of those =~ Einstein, that even if

Many scientists

victories that give even those of us gravitational waves
cheering from the sidelines spine-tin-

. . were real, they would
gling shivers.

Here’s the story, in a nutshell. be too weak to be

This past November, the world cel- detected. Those who
ebrated the centenary of Einstein’s set out to find them

greatest discovery, the general theory ;
were on a fool’s errand.

of relativity, which revealed a new par-
adigm for understanding gravity. Isaac
Newton’s approach correctly predicts the gravitational attraction between
any two objects but gives no insight into how something here can reach out
across empty space and pull on something there. Einstein spent a decade try-
ing to determine how gravity is communicated, and finally concluded that
space and time form the invisible hand that does gravity’s bidding.

The metaphor of choice, overused but evocative, is to think of space as
a trampoline. Place a bowling ball in the middle of the trampoline causing
it to curve, and a marble will be nudged to travel along a curved trajectory.
Similarly, Einstein professed that near an astronomical body like the Sun,
the spacetime environment curves, which explains why Earth, much like the
marble, follows a curved trajectory. By 1919, astronomical observations con-
firmed this remarkable vision, and made Einstein Einstein.

Einstein pushed his momentous discovery further. To that point, he had
focused on static situations: determining the fixed shape of a region of space-
time arising from a given amount of matter. But Einstein then turned to dy-
namic situations: What would happen to the spacetime fabric if matter were
to move and shake? He realized that much as kids jumping on a trampoline
generate waves in the surface that ripple outward, matter that moves this way
and that will generate waves in the fabric of spacetime that ripple outward,
too. And since, according to general relativity, curved spacetime is gravity, a
wave of curved spacetime is a wave of gravity.

Gravitational waves represent general relativity’s most significant departure
from Newtonian gravity. Flexible spacetime is surely a profound recasting of
gravity, yet in familiar contexts like the gravitational pull of the Sun or Earth,
Einstein’s predictions barely differ from those of Newton. However, because
Newtonian gravity is silent regarding how gravity is transmitted, the notion of
traveling gravitational disturbances has no place in Newton’s theory.

Einstein himself had misgivings about his predication of gravitational
waves. When first encountering the subtle equations of general relativity, it’s
challenging to disentangle abstract math from measurable physics. Einstein
was the first to engage in this tussle, and there were features that even he,
the cynosure of relativity, failed to fully understand. But by the 1960s, sci-
entists using more refined mathematical methods established beyond any
doubt that gravitational waves were a distinguishing feature of the general
theory of relativity.

How, then, could this iconic prediction be tested? In 1974, using the Arecibo
Radio Telescope, Joseph Taylor and Russell Hulse discovered a binary pulsar:
two orbiting neutron stars whose orbital period could be tracked with great
precision. According to general relativity, the orbiting stars generate a steady
march of gravitational waves that drain energy, causing the stars to fall closer
together and orbit more quickly. Observations confirmed this prediction to a

T, providing evidence, albeit indirect, that gravitational waves are real. Hulse
and Taylor received the 1993 Nobel Prize.

Astrophysicist Kip Thorne dared to dream of a machine to find gravitational waves.

The achievement only made the direct detection of gravitational waves
all the more alluring. But the task was daunting. Calculations show that as a
gravitational wave ripples through space, anything in its path will be alter-
natively stretched and squeezed along the axes perpendicular to the wave’s
direction of motion. A gravitational wave headed straight toward the United
States would alternately stretch and

squeeze the space between New York
and California, and that between Texas Th ey had cau ght the
and North Dakota. By precisely moni-

i ) momentary murmur of
toring such distances, we should thus omentary mu uro

be able to pinpoint the wave’s passing. a gravitational tsunami
The challenge is that much as aripple unleashed more than

in apond dies down as it spreads out, a abillion years ago, the

gravitational ripple dilutes as it travels )
vestige of adark

fromits source. Since major cosmic col-
lisions typically happen very far from merger somewherein
us (thankfully), by the time the gravi- the deep southern sky_
tational waves spawned reach Earth,
the amount of stretching and squeezing
they cause is tiny—less than an atomic diameter. Detecting such changes is
on par with measuring the distance from Earth to the nearest star beyond the
solar system with an accuracy better than the thickness of a sheet of paper.
The first attempt, pioneered by the University of Maryland’s Joseph Weber
in the 1960s, used multi-ton solid aluminum cylinders, in the hope that they
would gently resonate like giant tuning forks in response to a passing gravita-
tional wave. By the early 1970s, Weber claimed success, big time. He reported
that gravitational waves were ringing his detector almost on a daily basis. This
momentous achievement inspired others to corroborate Weber’s claims, but
after years of trying, no one could catch even a single wave.

The LIGO apparatus depends on precisely engineered—and perfectly clean—mirrors.

Weber’s tenacious beliefin his results, long after the amassed evidence sug-
gested otherwise, contributed to a perspective that has colored the field for
decades. Over the years, many scientists believed, as did Einstein, that even
if gravitational waves were real, they would simply be too weak to ever be de-
tected. Those who set out to find them were on a fool’s errand, and those who
believed claims of detection were being fooled.

By the 1970s, the few who still had the gravitational wave bug turned to a
more promising detection scheme in which lasers would be used to compare
the lengths of two long identical tunnels oriented at 90 degrees to each other.
A passing gravitational wave would stretch one tunnel while squeezing the
other, slightly changing the distances traveled by laser beams fired along each.
When the two laser beams are subsequently recombined, the resulting pattern
that the light forms is sensitive to minute differences in how far each beam
has traveled. If a gravitational wave rolls by, even the minuscule disturbance
it creates would leave a modified laser pattern in its wake.

It’s a beautiful idea. But nearby jackhammers, rumbling trucks, gusts of wind
or falling trees could disturb such an experiment. When seeking length differ-
ences of less than a billionth of a billionth of a meter, the ability to shield the ap-
paratus from every possible environmental agitation, however slight, becomes
paramount. With that seemingly insurmountable requirement, the naysayers
were provided yet more ammunition. Catching a gravitational wave would ren-
der Horton’s hearing a Who, even over the roaring din of the New York City sub-
way, mere child’s play.

Nevertheless, the American physicists Kip Thorne and Rainer Weiss, later
joined by the Scottish physicist Ronald Drever, dreamed of building a laser-
based gravitational wave detector, and they set the wheels in motion to make
that dream a reality.

In 2002, after a couple of decades of research and development and more
than a $250 million investment from the National Science Foundation, two
scientific and technological marvels that make up LIGO (Laser Interferom-
eter Gravitational-Wave Observatory) were deployed in Livingston, Louisi-
ana, and Hanford, Washington. Four-kilometer-long evacuated tunnels in the
shape of a giant letter “L” would house a laser beam some 50,000 times more
potent than a standard laser pointer. The laser light would bounce back and
forth between the world’s smoothest mirrors, placed at opposite ends of each
arm, seeking a tiny mismatch in the time it takes each to complete the journey.

The researchers waited. And waited. But after eight years, nothing. Disap-
pointing, to be sure, but as the research teams argued, not surprising. Calcula-
tions had shown that LIGO was barely at the sensitivity threshold necessary
to detect gravitational waves. So in 2010, LIGO was shut down for various
upgrades, to the tune of more than $200 million, and in the fall of 2015, an im-
proved LIGO, many times more sensitive, was turned on. Shockingly, less than
two days later, a sudden shiver rattled the detector in Louisiana, and seven
milliseconds later the detector in Washington twitched in almost exactly the
same way. The pattern of the delicate vibrations matched what computer simu-
lations predicted for gravitational waves that would be produced by the final
throes of orbiting black holes that crash together.

A friend of mine on the inside, sworn to secrecy but willing to provide a not-
so-subtle hint, told me, “Just imagine that our wildest dream has come true.”
But it was this hitting of the gravitational-wave-jackpot that gave the research-
ers pause. It was almost too perfect.

With a few months of intense, diligent effort of carefully investigating all
other explanations, however improbable, only one conclusion was left stand-
ing. The signal was real. A century after Einstein predicted their existence,
the first direct detection of gravitational waves was celebrated by the more
than 1,000 scientists working on the LIGO experiment. They had caught the
momentary murmur of a gravitational tsunami unleashed more than a billion
years ago, the vestige of a dark merger somewhere in the deep southern sky.

The official press announcement, on February 11, in Washington, D. C., was
electric. At my own institution, Columbia University, we had to move the live-
stream of the proceedings to one of the largest venues on campus, and similar
stories played out in universities worldwide. For a brief moment, gravitational
waves trumped presidential prognostication.

The excitement was warranted. History will look back on the discovery as
one of those few inflection points that change the course of science. Ever since
the first human looked skyward, we have explored the universe using waves
of light. The telescope substantially enhanced this ability, and with it we en-
countered the splendor of new cosmic landscapes. During the 20th century,
we broadened the kinds of light signals we detect—infrared, radio, ultraviolet,
gamma and X-rays—all forms of light but with wavelengths outside the range
we can see with the naked eye. And with these new probes, the cosmic land-
scape grew richer still.

Gravitational waves are a completely different kind of cosmic probe, with the
potential of yielding even more dramatic consequences. Light can be blocked.
An opaque material, like a window shade, can block visible light. A metal cage
c