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As the mist clears, you press on toward
the mouth of the jungle. A vine–twisted

darkness lies ahead. But like the intrepid
explorers of old, who came to South
America in search of fortune and glory in
the form of precious green stones, you
can’t help yourself. You’ve heard tales of 
a scintillating 50 carat emerald...

Entering the green depths of the forest,
you ask yourself, “Is it worth it?” But soon
enough you realize it is. After following
your guide past snakes and snares, you
catch a glimpse of the glorious green 
treasure... and then you wake up. It was all
a dream. Except the emerald. That part was
real. The gigantic stone can be yours in our
Oval Emerald Pendant for only $129!

The largest emerald we’ve ever
offered. Although emeralds of this size
often land in museums, we think some-
thing so spectacular belongs around a
neck--not under glass. The impressive 
50-carat faceted stone is a natural emerald
carefully enhanced by our jewelers to bring
out its finest color. And its exquisite, sterling
silver frame is ringed with meticulous 
filigree and beadwork which has been
hand worked in Bali, demonstrating only
the most refined craftsmanship.

The stuff of legends. Here at Stauer, we
want legendary emeralds like this to be 
available and affordable. But we also want
our legend to live on. So, we’re going to give
you 300 reasons to come back to Stauer.
Receive $300 in Stauer Gift Coupons 
for FREE per order—$25 to use every
month for 12 months, with NO MINIMUM 
PURCHASE REQUIRED... ever. Basically,
we’re paying you to shop Stauer.

We’re so sure you’ll consider our Oval
Emerald Pendant a masterpiece, we offer a
30-day money back guarantee. If you’re
not mesmerized by it’s beauty, return it for
a full refund of the purchase price.
Sometimes even our best customers are
surprised by  our prices, but with our

client-friendly approach we’ve earned a
rare A+ Rating from the Better Business
Bureau, so you can wear this genuine 
50-carat emerald with confidence. It’s time
to turn those green dreams into reality!  

Oval Emerald Pendant
(50 carats)—$249 $129
Oval Emerald Ring
(10 carats)—$195 $129
Oval Emerald Earrings
(15 ctw)—$195 $129
Oval Emerald Set
(Includes ring and earrings)

(25 ctw)—$390 $199 Save $191
Bali Tulang Naga Chain—$99
Call now to take advantage of this 
extremely limited offer.

1-888-201-7125
Promotional Code OEP122-01
Please mention this code when you call.

14101 Southcross Drive W., Dept.
OEP122-01
Burnsville, Minnesota 55337

JEWELRY SPECS:

- 50 carat genuine emerald pendant

- .925 sterling silver setting  - Chain sold separately

Stauer has a Better Business 
Bureau Rating of A+

Smar t  Luxur ies—Surpr i s ing  Pr ices
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Own this genuine 50 carat emerald–the largest ever offered by Stauer–for ONLY $129.00!

Stauer®

50 carat genuine
emerald enlarged

to show details.

Do You Dream in Green?

Add the striking 10 carat ring
and 15 ctw earrings to 

complete the set.

Emeralds are one of the most rare and valuable
of gemstones. The emerald is well deserving of
its placement among the “big four” which
includes diamond, sapphire and ruby.

Mineral Class _______________________  

Color ______________________________      

Hardness ___________________________   

Cut ___________    Birthstone _________    

Refractive Index _____________________

7.5 on the MOHs Scale

1.577-1.583 
May

Beryl
Deep Green

Faceted

The Rich Verdant Color of Spring

Get $300 
in Free
Stauer 
Gift 

Coupons!
See details left.

“Thanks Stauer for making me
look like a hero to my wife!”

— STAUER CLIENT, Oklahoma City, OK
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from the editor

Nothing beats science for
building your vocabulary

One of science’s most entertaining
features is its capacity for linguistic 
gymnastics.

Just imagine what it would be like if 
scientific advances had to confine them-
selves to descriptions using preexist-
ing words. “Quarks” would have been 
called “little things inside atomic nuclei.” 

“Lasers” would have been “emitters of really tightly focused 
beams of light produced by stimulating coherent radiation.” 
“Antimatter” would have been “stuff to be really careful with.”

Apart from being hard to fit in headlines in magazines, such 
terms would fail to capture the imaginative nuances of new 
discoveries, the leaps in knowledge that demand comparable 
lexicographical innovation. New ideas and new phenomena 
need new words. 

Fortunately, scientists are almost always up to the task. 
Two recent examples are described in this issue by physical 
sciences writer Devin Powell.

One is the self-explanatory atomtronics, a word still too new 
to show up in Webster’s although it appears occasionally in 
Physical Review Letters. By manipulating atoms supercooled 
into the weird quantum state known as a Bose-Einstein con-
densate, physicists have begun to create rudimentary analogs 
of electronic circuits, with the atoms playing the part of the 
electrons (see Page 5).

If that coinage isn’t poetic enough for you, try magnetricity.
It sounds a little like the name of a villain from the X-Men mov-
ies, but it’s actually the magnetic version of electricity, recently 
demonstrated by a scientist at University College London and 
his collaborators. Their latest report (Page 13), building on 
work published in 2009, describes magnetic currents that last 
for minutes. In this case, the role of electrons in electric cur-
rent is played by “magnetic monopoles” that move around by 
virtue of the shifting positions of atomic groupings in a crystal-
line material called spin ice. Someday, the researchers hope, 
magnetricity will spawn the related neologism magnetronics.

Whether atomtronics or magnetronics will ever achieve 
the linguistic notoriety — or economic impact — of electronics 
might not be known for decades. For that matter, some other 
new word might come along and outdo (or encompass) both 
of them. For just as science always seems to spawn surpris-
ing advances, the language also takes some unforeseen turns. 
After all, when J.J. Thomson discovered electrons in 1897, he 
called them corpuscles. — Tom Siegfried, Editor in Chief
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“Because of Martin’s research, 
Griffith Observatory will present

an entirely revised show.”
– John Mosley, Astronomer, Planetarian Journal

  

About Your Professor  
Dr. Ernest L. Martin is the author 
of over 200 special and theologi-
cal studies, over 400 hours of 
recorded lectures, and numerous 
books on biblical, historical 
and archaeological topics.  His 
wide-ranging research has been 
incorporated into such standard 

works as Handbook of Biblical 
Chronology and included in the “Star of Beth-
lehem” programs at planetariums worldwide.  

A much-sought-after lecturer, Dr. Martin’s 
fast-paced and layman-oriented presen-
tation style made him a popular speaker 
in both the US and Great Britain for over 
three decades.

Name

Address

City/State/Zip               ❏ CHECK ENCLOSED

Please charge my:  ❏ VISA ❏ MASTERCARD ❏ AMERICAN EXPRESS ❏ DISCOVER

Credit Card No.       Exp. Date

Signature (card orders only)    Sec. Code
Please add $4 per item Shipping & Handling. $12 Maximum.   
CA residents add 9.75% sales tax.    TOTAL $

____________________________________________________________________________________
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❏ The Book of Isaiah  7-CD set $34.95
❏ The Book of Jeremiah  4-CD set $24.95
❏ The Book of Ezekiel  4-CD set $24.95

❏ The Minor Prophets  14-CD set $59.95
❏ The Psalms  5-CD set $29.95
❏ FREE With Every Order:  Iran & Prophecy 1-CD

❏ The Complete 34 CD Series–
 All 5 Volumes, a $175.00 value

     –Just $124.50! SAVE $50!

Mail coupon to: 
CenturyOne Books • 111 South Orange Grove Blvd., Suite 300-SN, Pasadena, CA 91105

“Martin’s arguments are 
very persuasive.”

– Jack Finegan
Author, Handbook of Biblical Chronology

Call Toll Free: 1-800-852-8346 or Order online at: www.CenturyOne.com/bc 

“Because of Martin’s research, 
Griffith Observatory will present

an entirely revised show.”
– John Mosley, Astronomer, 

About Your Professor  
Dr. Ernest L. Martin is the author 
of over 200 special and theologi
cal studies, over 400 hours of 
recorded lectures, and numerous 
books on biblical, historical 
and archaeological topics.  His 
wide-ranging research has been 
incorporated into such standard 

works as Handbook of Biblical 
Chronology
lehem” programs at planetariums worldwide.  

A much-sought-after lecturer, Dr. Martin’s 
fast-paced and layman-oriented presen
tation style made him a popular speaker 
in both the US and Great Britain for over 
three decades.

“Martin’s arguments are 

Author, Handbook of Biblical Chronology

The Book of Isaiah - Set of 7 Audio CDs  
Isaiah is the first and most famous 
of the Old Testament 
prophets.  His 
long tenure with 
the kings of 
Judah foresaw the 
collapse of the Northern 
(ten tribes) Kingdom of Israel. 
This 7-hour presentation gives the 
listener an overview of the historical 
Isaiah and his prophetic relevance to modern 
times.
 

The Book of Jeremiah - Set of 4 Audio CDs.  
Jeremiah lived at the time when many of 
Isaiah’s utterances were coming to pass on the 
Kingdom of Judah.  His narrative and 
prophecies are thoroughly covered, 
along with his relevance to us today.
 

The Book of Ezekiel - 
Set of 4 Audio CDs 
Ezekiel prophesied in the early 
years of the Babylonian Exile 
(593 – 570 BC) and foresaw the 
fall and restoration of Israel.  
Ezekiel prophesied from 
Babylon at about the same time
his contemporary Jeremiah was in 
Jerusalem.  This 4-hour series gives the 
listener both historical background and 
examines in detail Ezekiel’s many 
predictions for the future.
 

The Minor Prophets and Modern 
Times - Set of 14 Audio CDs.
Each of the Minor Prophets is examined in 
detail, along with an overview CD giving 
additional historical background. This 
extensive presentation is chronological 
and shows how the Minor Prophets 
interact with and explain many other 
prophecies. The listener will understand 
this seldom-studied section of the Old 
Testament as never before!
 

The Psalms and Prophecy - 
Set of 5 Audio CDs 
Dr. Martin gives a fascinating overview of 
the Psalms, highlighting their history, 
authorship, and the seldom-discussed 
prophetic elements of many of the Psalms.  
This 5-hour program will give you an amaz-
ing overview of the 150 chapters of 
one of the most-read and most-revered 
books of the Old Testament.

“Wow! ...an excellent handle on 
the voluminous historical materials 

relevant to the period.”
– BTS Booklist

– John Mosley, Astronomer, 

or Order online at: www.CenturyOne.com/bc

– John Mosley, Astronomer, – John Mosley, Astronomer, 

Have a long commute?
Catch a ‘refresher course’ on Isaiah.  

Stuck in traffic?–Get a handle 
on Malachi. You will get the 
big picture of each Bible book 
quickly and conveniently–

without wading through page 
after page of print commentary.

  Deluxe Library Packaging

What better way to “brush up” on your Old Testament 
than with this exciting new 5 Volume, 34-CD series of audio  
commentary from noted author, historian and Bible researcher 
Dr. Ernest L. Martin!
 Covering nearly half of the books of the Old Testament, 
this Lecture Series gives the listener the background and 
highlights of each book in a fast-paced, entertaining, fact-
and-information-filled format.  Both the historical contexts 
and prophetic utterances of each author are addressed in 
concise detail in a handy “Cliff-notes-review” style and 
attention is given to the critical elements of each book.

“All neatly tied up, with other interesting 
speculations...Martin’s reconstructions

read convincingly.”
– W.H.C. Frend, Journal of Ecclesiastical History
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Scientific Observations
“I view the cosmological constant as the energy 
of the vacuum, or the energy of nothing. And 
thinking about nothing occupies a lot of people. 
I try to get my students to think about nothing; 
some of them are pretty good…. According to the 
principle of quantum uncertainty, particles and 
antiparticles can appear from the vacuum out 
of nothing [and] exist for a brief instant of time 
before disappearing into the vacuum. So nothing 

is something. Sort of a Zen-like quality to nothing.” — COSMOLOGIST ROCKY KOLB OF 

THE UNIVERSITY OF CHICAGO, AT THE AMERICAN ASTRONOMICAL SOCIETY MEETING IN JANUARY

Science Future

March 15
Learn how brain-immune bat-
tles may lead to diseases like 
Alzheimer’s. In Portland, Ore. 
Go to www.omsi.edu/events

March 15–27
The 19th annual Environmental 
Film Festival screens at venues 
across Washington, D.C. See 
www.dcenvironmental¥ lmfest.org

March 21
Join science-minded chefs in 
exploring experimental gas-
tronomy in New York City. Go to 
www.nyas.org/Events

March 25–July 6
In Los Angeles, view Small 
World photo-taken-through-a-
microscope winners. See www.
californiasciencecenter.org

SN Online
www.sciencenews.org

BODY & BRAIN
Neurons in prenatal brains 
as young as 20 weeks old 
fi re like those in sleeping 
adults. Read “Brain cells 
start sending signals early.” 

ATOM & COSMOS
A frictionless fl uid core 
may explain temperature 
changes in the youngest 
known neutron star. See 
“Supernova to superfl uid.”

Scientists spot stellar 
crumbs (pink) from the 
Milky Way’s most recent 
bout of cosmic cannibalism. 
Read “Milky Way munched 
on galactic snack.”

SCIENCE NOTEBOOK

Science Past | FROM THE ISSUE OF MARCH 11, 1961

chicks like bright colors — Chickens tend to like bright 
colors and dislike dull or drab colors and black, a poultry 
scientist said. However, chickens, like people, are individu-

als and also show individual preferences 
for different colors, Dr. George D. Quigley
of the University of Maryland, College 
Park, Md., told Science Service. For in-
stance, yellow is generally “disliked” by 
the chickens Dr. Quigley is testing for color 
recognition and preference. Nevertheless, 

some of the chickens apparently “think” it is prettier than 
all other colors by the preference they show for yellow. Dr. 
Quigley said he has had the nests of the chickens he is test-
ing painted pink, red, blue, orange, yellow, tan, brown, black 
and metallic gray.… When the poultry scientist fi nds out 
where a hen lays its eggs the two nest boxes on either side of 
the one the hen uses are painted in colors different from the 
dull neutral gray of the unpainted nest. If the hen changes 
its egglaying to one of the painted nests, it has recognized 
the color and shown preference for it.

How Bizarre 
A long-standing perceptual illusion of objects’ weights may be related 
to humankind’s rise on Earth. Researchers have known for a while 
about the size-weight misperception, in which a person holding two 
objects of equal weight but different sizes thinks the smaller object 
weighs more. Now, Qin Zhu of the University of Wyoming and Geoffrey 
Bingham of Indiana University in Bloomington suggest that the illu-
sion might actually be related to humans’ unique ability to throw long 

distances, which many scientists argue helped Homo 
sapiens rise to dominance. The researchers suggest online 

January 12 in Evolution and Human Behavior that the 
weight illusion, which even toddlers experience, helps 
people pick good projectiles and marks a readiness for 

throwing akin to the readiness to learn language.

Science Stats | SCIENCE SCORES

SCIENCE & SOCIETY
Video game consoles did 
25 percent of the world’s 
computing in 2007, a 
recent study concludes. 
See “The numbers prove it: 
This is a data age.”

Eighth-grader science profi ciency, 2009

Sixty-three percent of 
eighth-graders in the 
United States performed 
at or above “basic level” 
on a science knowledge 
and skills test. Basic 
level required students 
to recognize the role of 
decomposers in an eco-
system and identify how 
some lunar surface fea-
tures are formed, among 
other facts.

SOURCE: NAEP SCIENCE 2009
REPORT CARD 2011

2 percent 
advanced

63 percent at 
or above basic 
level (includes 
students in 
higher levels)

30 percent at 
or above pro¥ -
cient level
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Physicists made a ring of 
atomic current by trapping 
sodium atoms (center) in 
a pair of crossed laser 
beams (small arrows) 
and then setting them 
spinning with another 
pair of lasers (big 
arrow).
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In the News
 “ This work says that if you have a predisposition to getting cancer, 
wounding might enhance the chance that it will develop. ”— ANTHONY ORO, PAGE 9

Humans Bones inform on hominid gaits

Genes & Cells Wounds may spur tumors

Life Twilight hue may be coral spawning cue

Body & Brain More allergies, less cancer

Matter & Energy Promise of magnetricity

Atom & Cosmos Light-bending black holes

Science & Society Federal science wish list

By Devin Powell

F orget about wires,  silicon 
and electricity.  Physicists 
have developed a new type of 
circuit that is little more than 

a puff of gas dancing in laser beams. 
By choreographing the atoms of this 
ultracold gas to flow as a current 
that can be controlled and switched 
on and off, the scientists have taken 
a step toward building the world’s 
fi rst  atomtronic” device.

Atomtronics is a young, 
small and mostly theoretical 
fi eld based on the idea that 
atoms in unusual quan-
tum states of matter may 
provide an alternative 
to the tried-and-true 
electron for making 
useful devices. In 
2006 Murray 
Holland 

Ultracold atoms 
on spin cycle can 
mimic electricity
‘Atomtronics’ could lead to 
the creation of new devices

of JILA, a joint institute of the University 
of Colorado at Boulder and the National 
Institute of Standards and Technology, 
developed many of the fi rst blueprints for 
atomic versions of traditional electronic 
components. He proposed using optical 
lattices, egg carton–like structures made 
of laser light, to trap individual atoms 
and move them around from pocket to 
pocket. This approach, he argued, could 
be used to make atomtronic wires, bat-
teries, transistors and diodes.

“None of these devices have been 
made yet,” Holland says. 

At the Joint Quantum Institute in 
Gaithersburg, Md., graduate student 
Anand Ramanathan and his colleagues 
have been working on a completely dif-
ferent approach. They hope to make 
atomtronic sensors not by controlling 
atoms individually, but by manipulat-
ing the fl ow of hundreds of thousands 

of atoms all moving together in an 
ultracold state of matter called a Bose-
Einstein condensate.

In an upcoming paper in Physical 
Review Letters, the team reports creat-
ing this condensate by cooling sodium 
atoms suspended in magnetic fields. 
The researchers trapped the sodium 
atoms in a pair of crossed laser beams 
and further chilled the atoms to less 
than 10 billionths of a degree above 
absolute zero. The two beams shaped 
the resulting condensate into a flat-
tened doughnut with a radius of about 
20 micrometers.

“A lot of care was required in how we 
created the trap,” Ramanathan says. “We 
had to make it as smooth as possible to 
make sure that imperfections played a 
minimal role.”

A second pair of lasers transferred 
energy to the doughnut to start it rotat-
ing. Because atoms in the condensate 
behave as a single, coherent quantum 
“superatom,” such a ring doesn’t speed 
up or slow down gradually — it jumps 
between different speeds, much like a 
blender would if it could change settings 
instantaneously. The scientists chose 

STORY ONE

Physicists made a ring of 
atomic current by trapping 
sodium atoms (center) in 
a pair of crossed laser 
beams (small arrows) 
and then setting them 
spinning with another 
pair of lasers (big 
arrow).

www.sciencenews.org March 12, 2011 

fi rst  atomtronic” device.
Atomtronics is a young, 

small and mostly theoretical 
fi eld based on the idea that 
atoms in unusual quan-
tum states of matter may 
provide an alternative 
to the tried-and-true 
electron for making 
useful devices. In 
2006 Murray 
Holland 

This doughnut of ultracold gas spins 
without friction, creating a current of 
atoms that could be used to develop 
the fi rst “atomtronic” sensors.
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the lowest setting for their ring, about 
one revolution every second.

Because the condensate also happens 
to be frictionless, this ring should, in  
theory, rotate forever. Limited by techni-
cal difficulties, the research team kept it 
going for about 40 seconds, the lifetime 
of the condensate.

“This is the first time that someone 

Back Story  
Birth of the Ultracool

Physicist Murray holland of Jila has
proposed using atomtronics to move 
individual atoms (red) between loca-
tions in an optical lattice (blue).

has actually made a ring-shaped conden-
sate,” says team member and physicist 
Gretchen Campbell. “We’re hoping to 
use this condensate in much the way  
that superconductors have been used  
to make improved devices and sensors.”

Her first idea for a useful device was 
inspired by sensors that respond to very 
weak magnetic fields, called supercon-
ducting quantum interference devices, 
or SQUIDs. These devices, loops of 
superconductors used as detectors 
in medical scanners, change current  
suddenly when a barrier to the flow of 
electrons through the loop is triggered 
by a magnetic field. 

Using a similar principle, Campbell’s 
team believes that Bose-Einstein con-
densates could provide an extremely 
sensitive rotation sensor — similar to 
sensors based on cryogenically cooled 
superfluid helium that have already 
provided precision measurements of 
the Earth’s rotation. 

To mimic a SQUID, Campbell added 
a barrier to the flow of condensate  

around the loop, a wall created by a blue 
laser that could speed up or shut down 
the current depending on its size. A wall 
such as this moving around the conden-
sate ring could, in theory, trip sudden 
changes in current that would reveal 
the speed of rotation.

The team’s approach to creating an 
atomtronic device is one of several 
being pursued in labs around the world. 
“They’ve added another tool that we can 
start to use to build up the atomtronics 
toolbox,” says JILA’s Dana Anderson, 
who is developing a different system 
based on manipulating atoms with 
magnetic fields. Other bits and pieces 
that may one day enable these devices 
are under development in laboratories 
in Germany and at Harvard. 

The goal of these pioneers isn’t to 
replace electronics with atomtron-
ics; the electron has proven its worth 
beyond any doubt. But they hope that, 
for certain applications, atoms will 
ultimately prove to be more interesting 
than electrons. s 

For today’s top stories, visit 
SN today at www.sciencenews.org

in the news

Physicists Satyendra Nath bose and 
Albert Einstein proposed in 1924  
that large numbers of atoms could be 
chilled to the point that they joined 
together in a single quantum state, 
bringing subatomic effects to a scale 
accessible by laboratory experiments. 
but it wasn’t until 1995 that scientists 
made a bose-Einstein condensate, 
using lasers to carefully cool rubid-
ium-87 atoms down to temperatures 
less than a millionth of a degree above 
absolute zero. the 2001 Nobel Prize 
in Physics celebrated this accomplish-
ment, which was also achieved using 
sodium atoms. this image shows the 
distribution of atomic velocities in a 
rubidium gas just before (left) and after 
(center and right) the formation of 
a condensate.
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FOUND! AMERICA’S ELUSIVE SILVER DOLLAR!

When the Japanese invaded the Philippine
Islands during World War II, thousands of
U.S. Territorial Silver Dollars were hid-
den away in a secret cache to prevent
them from falling into the hands of 
the enemy.

Recently, a canvas bag filled with coins
from the cache surfaced in Manila. It was
immediately offered to our buyer because
of our status in the coin industry.

As he opened the bag, one by one, 
he found 500 U.S. Territorial Silver
Dollars—the coins he’d heard stories of!
These were “Teddy Roosevelt Silver
Dollars,” the only Silver Dollar created
during Theodore Roosevelt’s presidency!

Hard to Hunt Down
This scarcely seen U.S. Territorial Silver
Dollar was issued from 1907 to 1912, 
but is missing from virtually every U.S.
Silver Dollar collection. In fact, many
collectors don’t even know it exists! It
was struck at the renowned San Francisco
Mint for use only in the Philippines, a
U.S. Territory at the time. Sadly, millions
of the coins were lost over the years or
melted down for their silver content, and
very few made their way back to the
United States. It’s estimated that less 
than 10 percent of these coins remain!

Silver Legacy of 
Teddy Roosevelt

In the White House from 1901 to 1909,
Roosevelt believed in America’s destiny
as a world power. His efforts led to 

building the Panama
Canal, eliminating
the dreadful yellow
fever in the
Philippines, Cuba,
and Puerto Rico and
helping end a war
between Russia and Japan, for which he
was the first American to be awarded the
Nobel Peace Prize.  

A Big, Beautiful Silver Dollar
The U.S. Territorial Silver Dollar is as
rugged as the old Rough Rider himself. It
weighs a hefty 20 grams and has a 1.37-
inch diameter. The coin has a fineness of
.800 silver.

Lady Liberty is featured on the front of
the coin, symbolizing the forging of a
new territory. The back depicts an eagle
standing proudly atop a U.S. shield.

Valuable Coins at a 
One-Time-Only Price

Only after weeks combing the U.S. coin
market did we find even one dealer sell-
ing the U.S. Territorial Silver Dollar—for
$49.95. But thanks to discovery of this
hoard, you can own the U.S. Territorial
Silver Dollar for as little as $39.95 each
(plus S&H).

Risk-Free Home Trial
Your satisfaction is assured by our 30-
Day Money-Back Guarantee. Own the
U.S. Territorial Silver Dollar for a full
month. If you are not 100% satisfied, 
simply return the coin by insured mail

and in the condition you received it, for a
full refund (less S&H). Please note that
your Silver Dollar will be dated between
1907 and 1912 but we cannot honor
requests for a particular date. 

U.S. Territorial Silver Dollar  $44.95
(plus S&H)

Buy More and Save!
Five U.S. Territorial Silver Dollars  $214.75

(plus S&H) SAVE $10
Ten U.S. Territorial Silver Dollars  $399.50

(plus S&H) SAVE $50

Don’t Delay!
We have fewer than 500 U.S. Territorial
Silver Dollars—certainly not enough to
meet the demand of 144 million U.S. coin
collectors! We expect to sell out quickly.
To avoid disappointment, act now! 

Toll-Free 24 hours a day 
1-800-973-3083

Promotional Code TUSXXX-04  
Please mention this code when you call.

14101 Southcross Drive W., Dept. TUSXXX-04
Burnsville, Minnesota 55337

www.GovMint.com

“Teddy Roosevelt Silver Dollars”  
Come Home From Old U.S. Territory

Larger than 
actual size of 35 mm

The San Francisco
“S” mintmark

Prices and availability subject to change without notice. Note: GovMint.com is a private distributor of worldwide government coin issues and is not affiliated
with the United States government. Facts and figures were deemed accurate as of January 2011. ©GovMint.com, 2011 ®
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Lucy’s feet were
made for walking
bone puts a humanlike arch 
in an ancient hominid’s step

By Bruce Bower

A tiny 3.2-million-year-old fossil found in 
East Africa gives Lucy’s kind an unprec-
edented toehold on humanlike walking.

Australopithecus afarensis, an ancient 
hominid species best known for a par-
tial female skeleton called Lucy, had stiff 
foot arches like those of people today, 
say anthropologist Carol Ward of the 
University of Missouri in Columbia and 
her colleagues. A bone from the fourth 
toe — the first such A. afarensis fossil 
unearthed — provides crucial evidence 
that bends in this hominid’s feet sup-
ported and cushioned a two-legged stride, 
the scientists report in the Feb. 11 Science.

“We now have the evidence we’ve been 
lacking that A. afarensis had fully devel-
oped, permanent arches in its feet,” Ward 
says. Survival for Lucy and her comrades 
must have hinged on abandoning trees 
for a ground-based lifestyle, she proposes.

The new fossil confirms that mem-
bers of Lucy’s species could have made 
3.6-million-year-old footprints previ-
ously found in hardened volcanic ash at 
Laetoli in Tanzania (SN Online: 3/22/10), 
she says. A. afarensis lived from about
4 million to 3 million years ago. 

Scientists have argued for more 
than 30 years about whether Lucy and 
her kin mainly strode across the land-
scape or split time between walking and 
climbing trees.

News of arched feet in these hominids 
follows a report that a recently discov-
ered A. afarensis skeleton dubbed Big 
Man, though footless, displays long legs, a 
relatively narrow chest and an inwardly 
curving back — all signs of a nearly 
humanlike gait (SN: 7/17/10, p. 5).

“There were far too many highly 
detailed adaptations in every part of the 

A. afarensis skeleton for upright walking 
and exclusive ground travel not to have 
emerged,” remarks anthropologist Owen 
Lovejoy of Kent State University in Ohio, 
who studied Big Man’s remains.

In fact, Lovejoy says, a walking-adapted 
foot much like that attributed to Lucy’s 
kind by Ward’s group had already evolved 
by 4.4 million years ago in the early hom-
inid Ardipithecus (SN: 1/16/10, p. 22). 
Though Ardipithecus had an opposable 
big toe incapable of propelling a two-
legged gait,  he argues that this creature 
could have walked using its other toes.

Based on the new find, A. afarensis 
does appear to have had arched feet, 
remarks anthropologist William Jungers 
of Stony Brook University School of 
Medicine in New York. But other foot 
features — including long, curved little 
toes — indicate that a skeletal system for 
upright walking had not fully evolved in 
Lucy’s kind, Jungers asserts. 

in the news

Humans for longer versions of these and other 
humans stories, visit www.sciencenews.org

A 3.2-million-year-old Australopithecus 
afarensis fossil curves like the match-
ing bone in the human foot below it.

Humans could outrun Neandertals
Homo sapiens’ heels more suited to long-distance trotting

By Bruce Bower

Stone Age humans, unlike Neandertals, 
had heel bones spring-loaded for long 
runs, a new study suggests.

In ancient Homo sapiens, as in people 
today, a short lower heel stretched the 
Achilles tendon taut, say anthropologist 
David Raichlen of the University of Ari-
zona in Tucson and his colleagues. That 
arrangement increased the tendon’s 
springlike action during running and cut 
energy consumption, the scientists report 
in a paper published online January 26 
in the Journal of Human Evolution.

Raichlen’s team calculated oxygen  
consumption for eight  
experienced distance  
runners running on 
a treadmill at 16 kilo-
meters per hour. On a 
separate day, an MRI  
scanner took images of 
each man’s heels and 
Achilles tendons. The 
runners displayed short 
lower heel bones, even 

shorter for those who used oxygen 
most efficiently.

Heel-bone measurements of 13 fossil  
Homo sapiens that lived between about 
30,000 and 100,000 years ago resemble 
those of today’s runners, the scientists 
say. On average, the measurements indi-
cate that the ancient humans expended 
6.9 percent more energy while running 
than their counterparts today did — not 
a substantial difference, the research-
ers say. Heel bones of seven Neandertals 
from the same period indicate that these 
hominids used an average of 11.4 percent 
more energy while running than the mod-
ern athletes did, a statistically notable 

disparity, Raichlen says.
R a i c h l e n ’s  s t u d y  

“provides a new line of 
evidence that Neander-
tals were not as adept at 
long-distance running as 
modern humans were,” 
remarks anthropologist 
Herman Pontzer of 
Hunter College in New 
York City. 

Heel bone length (red, in
modern runner) helped 

early humans run more effi-
ciently than Neandertals.
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in the news

Gene form raises
risk for diabetes
GIP variant may have aided
survival during brief famines 

Cuts can induce cancerous tumors
Mutated stem cells flock to wounds in mouse experiments

By Tina Hesman Saey

A genetic variation that may increase a 
woman’s risk of gestational diabetes is 
widespread today because it was actually 
beneficial to early agricultural popula-
tions, a new study suggests.

Pregnant women who carry two cop-
ies of a low-activity form of the gene 
GIP have higher blood-glucose lev-
els — a marker of gestational diabetes 
risk — Sheau Yu Teddy Hsu of Stanford 
University and colleagues report online 
February 7 in Diabetes. But when the 
gene’s low-activity version first arose 
somewhere in Eurasia an estimated 8,100 
years ago, that same glucose-boosting  
quality may have helped women maintain 

By Laura Sanders

The slightest cut can cause cancerous 
cells to crawl to the wound and form 
tumors in cancer-prone mice. The new 
finding may explain why certain kinds 
of cancers seem to cluster around burns, 
surgical scars and other injuries.

“This work says that if you have a pre-
disposition to getting cancer, wounding 
might enhance the chance that it will 
develop,” says cell biologist Anthony 
Oro of the Stanford University School 
of Medicine.

Epidemiologists have tied a variety 
of human cancers to wounds, including 
lung, liver, bone and skin cancers, but the 
reason for the link has been unclear. In 
the new study, Sunny Wong and Jeremy 
Reiter of the University of California, 

their pregnancies during lean times.
The work is important for character-

izing how one form of a gene can shape 
physiology and how evolution may act 
on that gene, says Joshua Akey of the 
University of Washington in Seattle.

Hsu and his colleagues have previously 
reported evidence that the low-activity 
version of the GIP gene emerged about 
8,100 years ago and rapidly became part 
of the genetic makeup of Eurasians. 
Today about half of people of European 
descent carry this newer form of GIP, 
while 70 percent or more of Asians do. 
Only about 5 to 10 percent of Africans 
have the new form, Hsu says. “It arose 
very fast, so it must have some dramatic 
effect on human viability,” he says.

In the study, the researchers tested 
whether the low-activity form of the 
gene had any effect during pregnancy. 
Study coauthor Chia Lin Chang of 
Chang Gung University in Taiwan col-
lected blood samples from 123 pregnant 
women. The team analyzed blood sugar 

San Francisco introduced a potentially  
cancer-causing genetic mutation into 
particular stem cells in mice.

The stem cells live in the part of a hair 
follicle called the follicular bulge, where 
they produce new follicles and hair shafts. 
The researchers expected to see tumors 
develop around the hair follicles in the 
mutated mice. But the mice were fine.

If a mouse was wounded, however, 
tumors developed at the injury site. After  
the researchers cut a pencil-eraser–sized 
piece of skin from the backs of the mice, 
cancerous cells migrated to the wound 
and formed clusters of tumors. These 
tumors seemed to be a slow-growing and 
treatable form of skin cancer called basal 
cell carcinoma. Small incisions similar  
to paper cuts also caused these stem 
cells to form tumors nearby, the team 

Genes & Cells
reports in an upcoming Proceedings of 
the National Academy of Sciences.

“It’s a very suggestive study that needs 
to be confirmed on a broader level. But 
it will certainly stimulate a lot of dis-
cussion and interest in this area in the 
future,” Oro says. 

Something in the hair follicle envi-
ronment may keep these mutated stem 
cells in check. But a wound calls the 
stem cells out, making them leave their 
normal location, travel to the injury site 
and form tumors, the team found. Just 
how wounding beckons these cells is a 
mystery, Reiter says.

In the mice, mutated stem cells could 
still form tumors even if the injury came 
weeks after the mutation was introduced.

The new research focused on one  
particular mutation and one particu-
lar cell type, so further studies will be 
needed to test whether the same sort  
of thing happens in other tissues and  
for other kinds of cancer. 

concentrations and found that women 
with two copies of the new form of the 
gene had higher levels than did women 
with the ancestral form.

GIP helps stimulate insulin produc-
tion after a meal. Insulin, in turn, helps 
cells more efficiently use sugars from 
food. Too little insulin can lead to high 
levels of sugar in the blood, a symptom 
of diabetes. But higher blood sugar lev-
els may also help fetuses grow. The new 
form of the gene may have given people 
an evolutionary advantage to survive 
famines, the researchers speculate.

At about the same time that the new 
form of GIP appeared, people in Europe 
and Asia were switching from a hunter-
gatherer lifestyle to agriculture. That 
switch may have exposed people to 
more frequent famine, such as between 
harvests or when crops failed. The new 
version may have kept mothers’ blood 
sugar levels high enough to provide 
developing fetuses with energy during 
short famines, the researchers say. s

For more Genes & Cells stories,
visit www.sciencenews.org
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Blue twilight may trigger spawning
subtle color shifts on nights after full moon could cue corals

By Susan Milius

Sentimental songs aside, 
maybe it’s an absence of moon-
light that turns the bounding 
main into a sea of love.

On nights after the full moon,  
when the moon lags below the 
horizon until after sunset, twi-
light takes on an especially 
blue cast. That color shift 
might cue the remarkably syn-
chronized spawning of some 
marine species, suggests Alison 
Sweeney of the University of 
California, Santa Barbara.

Corals may be the most famous of the 
mass spawners. Sweeney recalls a coor-
dinated spawning along miles of reef in 
Palau that left a fragrant pink slick still 
visible the next day: “You come out of the 
water smelling like rotten flower shop.”

Corals don’t have central nervous  
systems or actual eyes. Yet many cor-
als manage to release their eggs and 
sperm into the water on one or just a 
few evenings of the year in the same few 

hours — sometimes just the same 20 
minutes — as do neighbors of the same  
species for miles around. Seasonal cues go 
into this feat, but what interests Sweeney  
and her colleagues is how species coordi-
nate the fine-scale timing on a particular  
evening. “This 20-minute precision is 
pretty tough to explain,” she says.

In a first step to testing the notion of 
a blue-twilight cue, Sweeney and her 
colleagues floated sensors and a laptop 

wedged into an inner tube out to corals 
in the U.S. Virgin Islands. Measurements 
showed that the blue shift can be detected 
underwater, the researchers report in the 
March Journal of Experimental Biology.

Just two light-sensing pigments of the 
opsin type, one tuned to greenish and 
the other to a blue wavelength, would 
be enough to detect such a shift, the 
researchers calculate. In recent genetic 
analyses, opsin pigments have shown 
up in abundance among invertebrates, 
Sweeney says.

Marine animals often spawn in sync 
with some phase of the lunar cycle, and 
twilight’s color changes slightly around 
the time of the full moon, Sweeney says. 
Moonlight has a slight reddish tinge. So 
the waxing moon, which appears in the 
sky before the sun sets, shifts twilight a 
little toward the red. A full moon, how-
ever, just peeps over the horizon as the 
sun sets. As the moon wanes, it rises after 
sunset, leaving twilight bluer.

That a light shift could trigger spawn-
ing  sounds novel to evolutionary biol-
ogist Don Levitan of Florida State 
University in Tallahassee. “This is a 
correlation that sets up a series of excit-
ing hypotheses that need to be tested,” 
he says. 

in the news

Life

Pink bundles of eggs and sperm poke out of coral
in Palau waiting for a signal to spawn. A new 
study proposes blue-tinged twilight as the cue.

Fleas leap from
feet, not knees
study settles issue of how 
impressive jumpers launch

By Daniel Strain

A decades-old debate about how the ani-
mal kingdom’s most renowned jumper 
jumps appears to be settled.

Researchers with the University of 
Cambridge in England have shown 
that fleas take off from their tibiae and 
tarsi — the insect equivalent of feet — and 
not their trochantera, or knees. The 
researchers report their conclusion in the 

March Journal of Experimental Biology.
Since the late 1960s, researchers 

have known that fleas launch by stor-
ing energy in a naturally 
springy protein called 
resilin, then releasing the 
pent-up energy in one big 
bound. But where exactly 
the spring power goes 
wasn’t clear. One camp 
said the force moves 
down to the knees; the 
other said the feet.

Gregory Sutton and 
Malcolm Burrows were able to settle the 
issue by collecting 51 slo-mo video clips of  
leaping hedgehog fleas. The team 
also drew up mathematical models to  

simulate bug leaps and eyed flea anatomy 
using a scanning electron microscope.

Flea knees never even touched the 
ground in about 10 per-
cent of jumps, Sutton 
says. With or without 
knee contact, the fleas 
still jumped with the 
same speed and accelera-
tion. The team also found 
long spikes on the flea tib-
iae and tarsi — good for 
traction, perhaps — but 
only short hairs on the 

knees. The jumps Sutton and Burrows  
watched on film also matched the  
predictions of feet-jumping but not 
knee-jumping mathematical models. 

trochanter

tibia

tarsus

Jumping fleas take off
from their equivalent of 

feet (the tibiae and tarsi).

“You come out of the water smelling like 
rotten flower shop.” — AliSon Sweeney
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Exposingsecrets
of bladderworts
tiny carnivorous plants trap 
their prey with super speed

By Daniel Strain

Carnivorous bladderworts trap their 
prey with speed that would make a Bond 
villain shudder in gleeful envy.

Using high-speed cameras, research-
ers have gotten the first good look at how 
these underwater plants spring their 
ambushes. Bladderworts sport trap-
doors that collapse inward with a tiny 
nudge, creating a whirlpool that sucks 
in wee critters — all in about half a mil-
lisecond. That’s some of the fastest plant 
action on Earth, a French and German 
team reports online February 16 in the 
Proceedings of the Royal Society B.

Forget Venus flytraps. Bladderworts, of 
the genus Utricularia, are cunning meat 
eaters. “Utricularia are the smallest of 
carnivorous plants and also, evidently, 
the most sophisticated,” says Lubomír 
Adamec, a plant physiologist at the Acad-
emy of Sciences of the Czech Republic. 
Tiny traps, often no wider than an ant is 
long, dot the surface of bladderworts.

The traps are masterpieces of suction. 
Pumped nearly dry, the chambers set up 
a pressure difference between the plant’s 
innards and the water outside. When 
small crustaceans and other swimmers 
brush against hairs along the trapdoor, the 
door bursts open and sucks in water and 
prey at speeds up to 1.5 meters per second.

The high-speed cameras show that, 
at least in three bladderwort species, 
the traps spring using an elastic buckle. 
At just the right pressure, the domelike 
trapdoor stays shut. But a tiny touch can 
collapse the door like a popped bubble-

gum bubble, opening a small window 
to the trap below. Unlike a gum bubble, 
the doors are bouncy and spring back 
to their original shape in fractions of a  
second, says study coauthor Philippe 
Marmottant, a physicist at Joseph  
Fourier University in Grenoble, France. 
Bladderworts move fluid so well, he says, 
that they could inspire new lab tools. 

A cross-section of a bladderwort’s trap
reveals protruding hairs (right) that trig-
ger a door to pop open, sucking in prey. 

1 mm

for video of a bladderwort catching a crustacean,
visit www.sciencenews.org/bladderworts
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Fraction of patients with 
high-grade glioma report-
ing past allergy diagnosis

Fraction of cancer-free 
patients reporting past 
allergy diagnosis

35
percent

46
percent

Body & Brain

Allergies might 
fight off cancer
Elevated immune response 
could target some tumors

By Daniel Strain

Hay fever, dog, peanut and other allergies 
may protect sufferers from certain types 
of brain tumors, a new study suggests.

In surveys of hospital patients, indi-
viduals with glioma — a form of brain 
and spinal cancer — were less likely 
than cancer-free individuals to report 
having allergies, researchers report 
in the February Cancer Epidemiology, 
Biomarkers & Prevention.

Epidemiologist Bridget McCarthy of 
the University of Illinois at Chicago and 
her team quizzed more than 1,000 hospi-
tal patients with or without cancer about 

their allergy histories. Of the 344 patients 
with high-grade glioma, about 35 percent 
reported having been diagnosed with one 
or more allergies in their lifetimes, com-
pared with about 46 percent of the 612 
cancer-free respondents. About 10 per-
cent of patients with high-grade tumors 
had three or more types of allergies, as 
opposed to 19 percent of the controls. 
“The more allergies you have, the more 
protected you were,” McCarthy says.

Glioma isn’t the first cancer to be 
negatively correlated with common 
allergies, says Michael Scheurer, an 
epidemiologist at Baylor College of 
Medicine in Houston. Allergy-prone 
people may fight off colorectal and 
pancreatic cancer, and even childhood 
leukemia, better than sniffl es-free peo-
ple, according to some studies.

Just why these links exist isn’t clear. 
Allergy sufferers mount heightened 
immune responses to certain foreign 

or dangerous cells and chemicals, says 
Scheurer. And cancer cells are certainly 
dangerous — human immune systems 
naturally seek the cells out. The immune 
systems in people with allergies may just 
do it better. “They have an overactive 
immune system, and maybe that’s been 
protecting them from the development 
of tumors,” he says.

In December, Scheurer and his col-
leagues reported fi nding a link between a 
higher risk for one type of glioma and use 
of antihistamine drugs such as diphen-
hydramine, Benadryl’s active ingredient. 
The Illinois team did not fi nd such a link.

Scheurer says Benadryl users shouldn’t 
worry: “Brain tumors are very, very rare 
tumors, and a lot of people take antihis-
tamines.” He suspects that in a small set 
of individuals with a genetic predisposi-
tion to brain cancer, antihistamines may 
slow down the immune response, giving 
cancer cells an opening. 

Prenatal surgery shows promise
Fetal spina bifida operation increases likelihood of walking

By Nathan Seppa

Fetal surgery performed months before 
birth can improve the health of children 
with spina bifida, a neural tube defect 
caused by an opening in the spine. By 
comparing children who had gotten 
surgery before or after 
birth, researchers found 
that operating preterm 
improves the chance that 
a child with spina bifida 
will be able to walk and 
lessens the risk of other 
neurological compli-
cations.

But these potential 
gains must be weighed 
against an increased risk 
of premature birth asso-
ciated with surgery in 
the womb. The findings 

appear online February 9 in the New 
England Journal of Medicine.

The study focused on fetuses and 
newborns with myelomeningocele,
the most common and severe form of 
spina bifida, in which the spinal cord 
bulges outside the spinal column. The 

condition can result in 
cognitive disabilities, 
fl uid on the brain, bowel 
problems and paralysis. 
Usually surgeons operate 
on such babies a few days 
after birth by inserting 
the spinal cord back into 
its canal and sealing the 
opening with sutures. 
If successful, this limits 
fluid buildup in the 
brain and spinal cord and 
lessens the cord’s pull on 
the brain.

In the study, researchers described 158 
pregnant women who had a fetus diag-
nosed with myelomeningocele. Half had 
been randomly assigned to fetal surgery 
while the others delayed the procedure 
until after birth. 

The results show that 42 percent of 
children who had surgery in the womb 
were able to walk unassisted at 30 months 
compared with 21 percent of those who 
received the surgery postnatally. There 
were no marked differences in mental 
development between the groups.

Nearly four-fi fths of babies who had 
surgery in utero were premature, with 10 
of 78 born before 30 weeks. In the other 
group, 15 percent were born prematurely.

The study “is a major step in the right 
direction,” say physicians Joe Simpson 
of Florida International University in 
Miami and Michael Greene of Massachu-
setts General Hospital in Boston, writ-
ing online the same day in NEJM, but 
“the degree to which intrauterine repair 
will transform outcomes for fetuses with 
myelomeningocele remains unclear.” 

Surgery in utero can fi x 
spinal bulges caused by 

spina bifi da, reducing pull-
ing on the brain (arrows).
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in the news

‘Magnetricity’ acts like electricity
Currents of isolated magnetic charges flow through crystals

By Devin Powell

Electricity has a new little sister: 
magnetricity. A team of physicists in 
England and France has created mag-
netic charges — isolated north and south 
magnetic poles — and induced them to 
flow in crystals no bigger than a centi-
meter across. These moving magnetic 
charges, which behave 
almost exactly like 
electrical charges flow-
ing through batteries 
and biological systems, 
could one day be useful 
in developing “magne-
tronic” devices — though 
what such devices would 
do is anybody’s guess.

In magnets, poles 
always come in pairs. No 
matter how many times 
you cut a magnet in 
half, down to the atoms 
themselves, each piece 
will always have a north 
and a south — a dipole.

But the magnetic mol-
ecules that make up a crystalline material 
called spin ice are arranged in pyramids, 
so all the poles can’t easily line up pointing 
in the same direction. Instead, each pyra-
mid tends to have two magnets pointing 
inward and two pointing outward.

In 2009 Steven Bramwell of Univer-
sity College London found that some-
times a molecule in spin ice squirms and 
flips. Two poles, a north and a south, are 
born. The molecule itself stays put, but 
these ghostly poles, which aren’t actually 
attached to a physical object, can move 
around independently of each other as 
chain reactions of flipping molecules 
carry them from pyramid to pyramid.

“Eventually they get so far apart that 
they lose all memory of each other,” 
says Bramwell. “The dipole splits in half 

NEWS BRIEFS

Teeny tiny chips
In the onward march of miniaturiza-
tion, a computer processor that’s 
slightly wider than a pollen grain 
can perform many of the logic oper-
ations larger computer chips do, a 
team of scientists reports february 
10 in nature. the device, developed 
by researchers from harvard and 
the mItre Corp., contains about 
500 transistors made from synthe-
sized nanowires. that’s an order of 
magnitude more complex than any 
previous nanoprocessor, the scien-
tists say. It’s also scalable, allowing 
individual modules to be connected 
to each other to potentially develop 
tiny, low-power nanocontrollers 
for miniature robots or medical 
devices. — Devin Powell

Hydrogen’s head shot
the lightest atoms on earth have 
finally come into view. research-
ers have directly imaged hydrogen 
atoms for the first time, two sepa-
rate teams in Japan report online 
february 13 in nature materials 
and November 5 in applied Physics 

express. In the 
new snapshots, 
the hydrogen 
atoms appear 
as faint spots. 
the darker blobs 

are the crystalline solids yttrium 
dihydride and vanadium dihydride, 
materials that are being devel-
oped as spongelike containers 
for storing hydrogen. to spot the 
camera-shy hydrogen atoms, each 
team developed slightly different 
ways of detecting how the materi-
als deflected the electrons in the 
beam of a scanning transmission 
electron microscope.  
— Devin Powell 

and becomes two monopoles.”
Some question using the term mono-

pole for a phenomenon that exists only in 
spin ice. This term traditionally refers to 
cosmic monopoles created during the Big 
Bang. “A real monopole would be a mag-
netic charge that would exist in a vacuum,” 
says Michael Bonitz of the University of 
Kiel in Germany. “What they have is a 

complicated condensed 
matter system.”

Confined in spin ice, 
though, these wander-
ing poles do behave 
much like monopoles. 
The poles have mag-
netic charge that closely 
agrees with theoreti-
cal predictions, and the 
charges’ interactions 
follow the same law that 
governs electric charges, 
Coulomb’s Law.

Using brief mag-
netic pulses, Bramwell 
and his team devel-
oped a way to trigger 
currents of magnetic 

charges — “magnetricity” — that last 
for minutes.

“We apply a magnetic field to cre-
ate magnetic charges and get them all 
going the same direction,” says Sean 
Giblin, a physicist at the Rutherford 
Appleton Laboratory in England and 
a coauthor of a paper published online 
February 13 in Nature Physics.

The creation and slow dissipation of 
new magnetic charges follows the same 
principles that govern electrical ions 
in solutions. And spin ice stores mag-
netic charge the way capacitors store 
electricity. Thus Bramwell’s dream for 
magnetricity to someday spawn “mag-
netronics.” But it may take a while. The 
currents appear only in crystals kept 
close to absolute zero. 

Matter & Energy

Currents of magnetricity
are born when north poles 

and south poles split up and 
move around independently. 

“eventually they get so far apart that they lose 
all memory of each other.” — STEvEN BRaMWEll
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Black holes put
their spin on light
Effect could help studies of 
Milky Way’s own heavyweight

Comet Tempel 1, take two
New portraits of Comet Tempel 1 recorded during a Valentine’s 
Day encounter with NASA’s Stardust spacecraft reveal pitting, 
erosion and other surface features that weren’t there in July 
2005, the only other time the object was photographed at 
close range. Tempel 1 (seen from four different angles, at left) 
has completed a full passage around the sun since a visit by 
Deep Impact, another NASA craft. The Stardust portraits show 
for the first time the crater that was gouged when Deep 
Impact shot a 372-kilogram copper slug into the comet six 
years ago (SN: 7/9/05, p. 22). The crater is about 150 meters 
wide and has softened features with a central mound on the 
crater floor. While passing Tempel 1 at a distance of 178 kilo-
meters, Stardust also viewed parts of the comet never 
before seen up close, including extensive areas of layered 
deposits and a heavily pitted area. The craft previously flew 
past the comet Wild 2 and returned samples of that comet’s 
dusty shroud to Earth (SN: 1/10/04, p. 19). — Ron Cowen 

By Ron Cowen

Given how weird black holes are, it’s 
only fitting that researchers have found 
a screwy way to detect the rotation of 
these gravitational monsters. Exist-
ing telescopes could be equipped with 
special detectors to record the twist 
imprinted on light waves that pass near 
a rapidly spinning black hole, Bo Thidé 
of the Swedish Institute of Space Phys-
ics in Uppsala and his colleagues report 
online February 13 in Nature Physics.

The newly discovered effect that spin-
ning black holes have on light waves is a 
consequence of Einstein’s theory of rela-
tivity, shown using numerical simula-
tions performed by the team, Thidé says.

Researchers had already predicted and 
found some evidence that rotating black 
holes and neutron stars stir the fabric of 
surrounding space and time like pan-
cake batter, an effect known as frame 

dragging (SN: 9/2/00, 
p. 150). But research-
ers hadn’t explored in 
detail the possibility 
that rotating black holes 
could also take light for 
a spin, imparting angu-
lar momentum to the 
radiation, says Martin  
Bojowald of Pennsylva-
nia State University in 
University Park. “The 
black hole influences 
space time in such a 
way that light with net orbital angular 
momentum is automatically produced,” 
he says.

Light waves are made up of crests and 
troughs. Those light waves that travel in 
unison and unimpeded through space 
have wave fronts — the imaginary sur-
face over which the crest of one wave 
lines up with the crest of another — that 
are planes. In contrast, when light 
passes near a black hole, each photon 
acquires a twist that alters the wave 
surface from a plane to a spiral staircase 
centered around the direction of travel 
of the light beam.

“What is new and exciting is the  

proposal that the effect is actually  
measurable for the black hole at the  
center of our galaxy,” says astrophysicist 
Saul Teukolsky of Cornell University.

Thidé says his team will review radio 
telescope observations of the Milky 
Way’s supermassive black hole to see 
if the twisted-light effect has already 
shown up. Bojowald says the technique 
“will not be an immediate tool for actual 
observations of black holes, but it looks 
promising enough to suggest upgrading 
telescopes” so they can search for it.

In the meantime, he says, twisted light 
“gives us a new means to test general rel-
ativity and spacetime.” s

in the news

Atom & Cosmos For more Atom & Cosmos stories,
visit www.sciencenews.org

Photons emitted near a rotating black hole get a twist
(spiral shape) in the form of orbital angular momentum. 
Detecting that pattern, researchers say, will allow 
astronomers to directly measure a black hole’s spin.

Fr
o

M
 T

o
p
: 

N
at

u
R

e
 P

h
y
S

iC
S

 ©
 2

0
0

7
; 

Jp
L-

C
A
LT

E
C

h
/N

A
S

A
, 

C
o

r
N

E
LL

 U
N

IV
.

atom_cosmos.indd   14 2/23/11   12:13 PM

http://www.sciencenews.org
http://www.sciencenews.org


t.
 d

u
b

É

www.sciencenews.org March 12, 2011 | science news | 15  

in the news

2012 budget offers pain and gain
Amid belt-tightening, clean energy, education, high tech grow

By Janet Raloff

President Obama sent the research 
community a valentine of sorts in his 
proposed 2012 federal budget. Sent to 
Congress on February 14, the budget was 
a pledge to fight for increased investment 
in research and education even as the 
president committed to belt-tightening 
for most discretionary federal spending.

The $3.7 trillion proposal allocates 
$147.9 billion to research and develop-
ment in the coming fiscal year, which 
begins on October 1. That amounts to a 
small decrease from the 2011 fiscal year, 
after accounting for projected inflation 
of 1.3 percent.  

Many R&D programs would see 
expanded or new funding to meet a 
number of the administration’s goals, 
says presidential science adviser John 
Holdren. Those include boosting the 
budgets for the National Science Foun-
dation, the Energy Department’s Office 
of Science and the National Institute 

of Standards and Technology; training 
more science, technology, engineering 
and mathematics teachers; and advanc-
ing clean energy.

To pay for those priorities, Holdren 
says, agencies were asked to make the 
painful determination of which pro-
grams were underperforming or of lower 
importance to the president’s national 
objective “to out-innovate, out-educate 
and outbuild the rest of the world.”

“I think it is especially encouraging 
to have a president who really supports 
R&D and education,” says Albert Teich, 
who directs science and policy pro-
grams at the American Association for 
the Advancement of Science in Washing-
ton, D.C. “You wish every president saw 
things this way. What’s discouraging, of 
course, is that we face this huge deficit. 
And not everybody in Congress is going 
to agree with the president’s priorities. 
So there’s bound to be fights over it.”

Battles over the 2011 budget led the 
government to adopt a continuing reso-

Federal R&d
share of u.S. 
GdP in 1949

Federal R&d 
share of u.S. 
GdP in 1964

Proposed federal 
R&d share of u.S. 
GdP in 2012

0.3
percent

2.2
percent

0.9
percent

Science & Society

Proposed FY 2012 federal R&D budget spending
(dollar values in millions with percent changes from FY 2011 adjusted for projected 1.3 percent inflation) 

SOuRCE: tAblE 22–1, P. 367, analytical perspectives: budget of the u.s. government fiscal year 2012, FEbRuARY 14, 2011 

U.S. agency or  
department

FY 2010 
actual

FY 2011 
continuing 
resolution

FY 2012 
proposed

Percent 
change

defense 80,602 81,442 76,633 –7.1

NIH (and other HHS R&d) 31,424 31,948 32,343 –0.06

Energy 10,836 10,783 12,989 18.9

NASA 9,262 9,911 9,821 –2.2

NSF 5,445 5,374 6,320 16.1

uSdA 2,611 2,619 2,150 –19

Commerce 1,344 1,331 1,720 27.6

Interior 776 776 727 –7.5

EPA 590 590 579 –3.1

Education 353 356 480 33.1

All others† 3,896 3,904 4,149 4.9

Total 147,139* 149,034* 147,911* –2.0*

*Figures reflect rounding; †Includes departments of transportation, Homeland 
Security, Veterans Affairs, the Smithsonian Institution and others.

lution for the first part of the fiscal year 
that largely held spending to 2010 levels.

Who would feel the pain — or gain — if 
the administration’s proposals were 
adopted varies considerably.

For instance, the Department of Edu-
cation has been slated for a whopping 
33.5 percent increase. But owing to its 
relatively small R&D component, this 
boost would amount to a rather paltry 
$124 million. Some $80 million of that 
boost would pay for research into devel-
oping better science, engineering and 
math teachers. The president has stated 
a goal of increasing their numbers by 
100,000 within a decade.

R&D funding within the National 
Science Foundation would grow 16 per-
cent under the proposed budget. “In 
these challenging fiscal times, when dif-
ficult financial choices have to be made 
to return our nation to solid financial 
footing, this budget request reflects the 
confidence that the president is plac-
ing in NSF as an agency,” says director 
Subra Suresh.

Among agencies slated for a big dip in 
R&D funding, none stands to lose more 
than the Department of Defense. The 
administration has targeted its programs 
for a nearly $5 billion drop. Part of the 
cutbacks would be made by terminating 
several major weapons systems that the 
administration claims “are experienc-
ing significant development problems, 
unsustainable cost growth, or are not 
suited for today’s security challenges.”

The U.S. Department of Agriculture, 
slated for a 19 percent R&D decrease, 
would kill all spending on research 
grants that Congress had initially ear-
marked for funding and would cancel 
$224 million in construction funds. 
These adjustments would not only allow 
for some overall savings, but also free 
up a little money to boost spending for 
research on human nutrition, obesity 
reduction, food safety, climate change 
and crops that could be used to produce 
biofuels. — With additional reporting by 
the Science News staff  

Increase     decrease
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bears slow way 
down in winter
Ursine hibernation turns out 
to be deeper than expected

by susan milius 

There’s something as yet unknown going 
on with black bear hibernation that 
slows metabolic rates more than lower 
body temperatures alone 
can explain.

In the depths of Alaskan 
winters, closely monitored 
black bears dropped their 
temperatures only a modest  
5.5 degrees Celsius on aver-
age. A standard physiologi-
cal calculation predicts 
that such a chill would slow 
metabolism to 65 percent of  
nonhibernating resting rates.  
But the bears’ metabolisms 
plunged down to even more energy-saving  
zones, averaging only 25 percent of the 
basic summer rate, ecological physiologist  

Øivind Tøien of the University of Alaska 
Fairbanks and colleagues reported  
February 17 and in the Feb. 18 Science.

Such a major disconnect hasn’t shown 
up in research on any other hibernating 
mammal, said study coauthor Brian M. 
Barnes, also of UA Fairbanks.

The study is the first to manage con-
tinuous monitoring of metabolic rate 
and body temperature throughout bear 
hibernation with little disturbance of the 
animals, Tøien said. Other studies based 

on intermittent sampling 
with older instruments, 
indirect evidence or study-
ing bears with lots of people 
nearby have left the matter 
“uncertain,” as he put it.

The researchers moni-
tored five bears, setting 
the animals up in wooden 
den boxes in an enclosure 
deep in the woods. The 
boxes were rigged to allow 
a bear to break out anytime 

it wanted. While the bears were inside, 
researchers measured metabolic rate, 
muscle movement and heart function. Ø
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bilingual babies discern languages
early challenge of learning two tongues may hone thinking

by bruce bower

Babies living in bilingual homes get a per-
ceptual boost by 8 months of age that may 
set the stage for more resilient thinking 
later on, scientists reported February 18.

Infants raised bilingual from birth can 
distinguish not only between their native 
tongues but between languages they’ve 
never encountered, even when they see 
adults speak without hearing what they 
say, said psychologist Janet Werker of 
the University of British Columbia in 
Vancouver. Babies in monolingual house-
holds lack these discrimination skills, 
Werker and her colleagues have found.

Given exposure to two tongues, infants 

develop an ability to track closely what 
they hear and see to decode languages, 
Werker proposed. In the visual realm, 
such information may include lip move-
ments, the rhythm of the jaw opening and 
closing, and other facial movements.

Early perceptual strides by infants in 
bilingual homes may mark the begin-
nings of an increased ability to focus 
attention and think in complex ways 
later in life, suggested psychologist Ellen 
Bialystok of York University in Toronto. 
Bialystok’s group has found that among 
more than 400 older adults with 
Alzheimer’s disease, those who speak 
two languages fluently are, on average, 
four to five years older when diagnosed 

than those who speak one language.
Werker’s team studied 48 babies, all 

8 months old, from families that spoke 
Spanish only, Catalan only or both lan-
guages. The infants sat on their mothers’ 
laps and watched silent videos of three 
women reading sentences in English and 
French.

Once babies got bored with clips in 
one language and began to look away and 
fidget, they were shown new clips of a 
woman reciting sentences either in the 
same language or in a different tongue.

Babies from bilingual homes focused 
on faces speaking a different language 
and largely kept ignoring a language 
that they had just heard, even though 
both English and French were new to 
them. Babies from monolingual families 
paid little attention to switches between 
French and English. 

AAAS Meeting for more meeting coverage, visit
www.sciencenews.org/aaas2011

Reports of large drops in bear meta-
bolic rates during hibernation cheer Eric 
Hellgren of Southern Illinois University 
Carbondale, who admits to “a biased 
viewpoint as a bear biologist.” He said 
the Alaska study may lay to rest some of 
the long-running discussions from physi-
ologists who treat bear hibernation as “a  
different and ‘lesser’ form” compared 
with the big metabolic shifts seen in small 
animals such as ground squirrels.

Heart rate tracking for three of the 
Alaska bears showed a drop from 55 
steady beats per minute on average before 
hibernation to 14 erratic beats per minute 
in winter. Physiological ecologist Hank 
Harlow of the University of Wyoming in 
Laramie said that he too has listened to 
hibernating bear hearts going still for a 
stretch and then kerthumping arrhyth-
mically. Maybe it saves energy, he said.

The Alaska team also found that 
when bears got moving again in spring, 
their metabolisms took several weeks 
to creep back to normal. Monitoring 
data showed that bears with half-speed 
metabolic rates still display normal 
bearish behavior, however. 

modest temperature 
drops in hibernating 
bears belie a major 

metabolic slowdown.
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callous-unemotional traits an omen
Lack of guilt and empathy in bad kids signals trouble to come

gulf floor tainted 
by oily deposits
Patches are the remnants of 
an oil-eating bacterial bloom

by bruce bower

When an unrelenting penchant for
misbehaving joins forces with lack of 
emotion, guilt and empathy, 7-year-olds 
are headed for years of severe conduct 
problems, a long-term study of British 
youngsters suggests.

Kids who regularly misbehave and 
get into trouble at age 7 and also display 
traits termed “callous-unemotional” fre-
quently stay on a troubled course until at 
least age 12, according to a new investi-
gation described February 20.

These findings indicate that callous-
unemotional traits should factor into the 
definition of a particularly virulent form 
of childhood conduct disorder in the next 
manual of psychiatric disorders, said 
study leader Nathalie Fontaine of Indiana 
University in Bloomington. Chronic mis-
behavior alone defines conduct dis order 

by Janet raloff 

Huge quantities of oil that gushed from 
BP’s well blowout last spring and sum-
mer now taint the Gulf of Mexico’s  
seafloor, newly released video and chem-
ical sampling data show. Within 40 miles 
of the damaged wellhead, the oil deposits 
appear extensive but patchy, and range 
from little spots of oil on the seafloor 
to localized blankets of goopy hydro-
carbons several inches thick.

New data suggest that much of this 
oil may have rained down from the 
sea surface, fostered by what scientist 
Samantha Joye calls “microbial spit.” 
Joye, an oceanographer and biogeo-
chemist at the University of Georgia in 
Athens, described her team’s findings  
on February 19.

Joye shared underwater images 
depicting eerie strings of bacterial 
slime — mucus streamers ranging from 
1 millimeter to almost 2 meters long. The 
key ingredient of the slime is a material 
that, like laundry detergent, helps break 
apart large oil globules. Such surfactants 
are secreted by many oil-eating bacte-
ria and render the oil easier to digest. As 
the sticky slime picks up cells and other 
debris from the water, the goop becomes 
heavy and sinks.

Or that’s what appeared to be hap-
pening, Joye said. To investigate, her 
team went back to the lab and added 
a milliliter of oil from the BP well to a 
liter of surface seawater collected from 
an oil-free part of the Gulf.

After a day, naturally occurring 
microbes in the water began growing 
on the oil. After a week the cells formed  
blobs that were so heavy they began 
sinking to the bottom of a jar. Two weeks 
later, large streamers of microbial slime 

in the current edition of the book that 
doctors use to define mental ailments.

Fontaine’s team studied 9,578 children 
born in England and Wales from 1994 
to 1996. Teachers and parents evaluated 
surveys of behavior problems and callous-
unemotional traits at ages 7, 9 and 12.

A total of 4.4 percent of these children, 
mostly boys, showed high levels of both 
misbehavior and callous-unemotional 
traits throughout the study. This group 
displayed many hyperactive symptoms, 
got along poorly with peers and came 
from comparatively chaotic families that 
used harsh forms of punishment.

Fontaine emphasized that kids with 
high callous-unemotional traits almost 
always misbehaved regularly. In contrast, 
only about half of kids who constantly 
misbehaved also lacked remorse, guilt 
and empathy, indicating that a variety of 
influences play into conduct problems. 

and cells were evident.
“ T h i s  i s  t h e 

mechanism that we 
propose deposited 
oil to the [Gulf’s] bot-
tom,” Joye said.

Photos taken in 
September in areas 
that had encountered 
BP oil show streamers 
of microbial spit “all 
over the place,” she 
said. “The stuff we’re 
seeing in the lab form-
ing from the addition 
of oil is very similar 
looking to what we see on the bottom.”

When Joye and her colleagues 
extracted cores of sediment from the 
Gulf ’s spill-impacted zones, the top  
sediment layers often showed signs 
of what appeared to be the microbial 
spit. That layer also was devoid of living 

animals, forming what Joye called an 
“invertebrate graveyard.”

She often saw dead corals, crabs and 
sea stars in the affected seafloor areas. 
Absent were sea cucumbers that are 
normally abundant in parts of the Gulf 
where natural petroleum seeps occur. 

Total barrels of 
oil released in 
gulf spill

Barrels of oil  
not recovered  
at source of spill

5.2
million

4.4
million
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strands of oil-laden “bacterial spit” floating in the gulf of 
mexico will eventually sink, carrying oil to the seafloor.
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model tackles logistics nightmares
Computer program could help deliver relief after disasters

by rachel ehrenberg

Getting blood or other perishable sup-
plies to an area that’s been struck by an 
earthquake or hurricane isn’t as simple 
as asking what brown can do for you. 
But a new model quickly determines 
the best routes and means for deliver-
ing humanitarian aid, even in situations 
where bridges are out or airport tarmacs 
are clogged with planes.

The research, presented February 18, 
could help get supplies to areas hit by 
natural disasters or help distribute vac-
cines when a flu epidemic strikes.

Efficient supply chains have long been 
a goal of manufacturers, but transport 
in fragile networks — where supply, 
demand and delivery routes may be in 
flux — requires a different approach, 
said Anna Nagurney of the University of 
Massachusetts Amherst, who presented 
the new work. Rather than consider-
ing the shortest path from one place to 
another to maximize profit, her system 
aims for the cleanest path at minimum 
cost, while capturing factors such as 
the perishability of the product and the 
uncertainty of supply routes. “You don’t 
know where demand is, so it’s tricky,” m
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new batteries 
heal themselves
self-repairing versions last 
longer, less likely to catch fire 

by devin Powell

A newly created lithium-ion battery 
that can heal itself may improve the life 
span and safety of today’s energy-storage 
technologies.

Rechargeable lithium-ion batteries 
power cell phones, laptops and other 
portable electronics. But, like any batter-
ies, they tend to break down over time.

“There are many different types of 
degradation that happen, and fixing this 
degradation could help us make longer-
lasting batteries,” said Scott White, a 
materials engineer at the University 
of Illinois at Urbana-Champaign who 
described the innovation February 20.

One vulnerable site is the anode, a bat-
tery’s negatively charged terminal. As a 
battery charges and discharges, the anode 
swells and shrinks. Over time, this cycling 
causes damage, creating cracks that can 
interfere with the flow of current.

To counteract this cracking, White  
and his colleagues embedded tiny micro-
spheres inside an anode. As cracks formed 
they tore open the plastic shells, releas-
ing the contents within: a material called 
gallium indium. This liquid metal alloy 
seeped out of the spheres and filled the 
cracks, restoring the flow of electricity.

Damage to a battery or a short circuit 
between its components can cause prob-
lems beyond a shorter life span. Out-of-
control currents are known to create hot 
spots that can grow into raging fires.

“It’s not a common occurrence, but 
when it happens, the consequences are 
severe,” White said. Battery fires have 
prompted laptop recalls by Dell and 

Hewlett-Packard; the U.S. Department 
of Transportation has proposed stricter 
rules for cargo planes that transport 
large quantities of lithium-ion batteries.

To safeguard against this type of fail-
ure, White developed a second kind of 
microsphere made of solid polyethylene, 
an inexpensive plastic. Small spheres 
embedded in the anode and other bat-
tery components can function as a safety 
cutoff switch. If the temperature inside 
the battery rises above 105° Celsius, the 
spheres melt into a thin layer of insulat-
ing material that shuts off the flow of 
electricity, preventing a conflagration.

“We’ve tested this in real batteries,” 
said White, whose lab is a partner of 
the U.S. Department of Energy’s Center 
for Electrical Energy Storage. “It works 
beautifully.” This safety feature, he said, 
could be useful for electric cars emerging 
on the market.

“Lithium-ion batteries will continue 
to be the technology used for the next 10 
to 15 years in electric cars,” said Kristin 
Persson of Lawrence Berkeley National 
Laboratory in California, who is look-
ing for new materials that store energy 
better and avoid some of the pitfalls of 
existing batteries. s

AAAS Meeting For more meeting coverage, visit
www.sciencenews.org/aaas2011

said Nagurney. “It’s a multicriteria
decision-making problem.”

By calculating the total cost associated 
with each link in a network, accounting 
for congestion and incorporating penal-
ties for time and products that are lost, 
the computer model calculates the best 
supply chain in situations where stan-
dard routes may be disrupted.

“Mathematical tools are essential to 
develop formal means to predict, and to 
respond to, such critical perturbations,” 
said Iain Couzin of Princeton University, 
who uses similar tools to study collective 
animal behavior. “This is particularly  
important where response must be rapid 
and effective, such as during disaster  
scenarios … or during epidemics or 
breaches of national security.” 

minuscule microcapsules like the ones 
shown here could be used to make safer 
and longer-lasting lithium-ion batteries.

200 μm
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meeting notes

you spin me right round
For the first time in a laboratory set-
ting, physicists have linked the motion 
of a particle with its spin. such “spin-
orbit coupling” could help researchers 
build futuristic versions of devices 
such as transistors. ian spielman, of 
the Joint Quantum institute in gaith-
ersburg, Md., cooled rubidium atoms 
to ultrachilly temperatures until they 
formed a quantum liquid, then watched 
as the atoms underwent spin-orbit cou-
pling. spielman reported the findings 
on February 18. — Alexandra Witze

first foods become favorites
taste preferences can be set very
early in life, new studies reveal. babies 
whose mothers fed them salty foods 
between 2 and 6 months of age had 
a stronger preference for salt at 6 
months than did babies who hadn’t 
eaten salty stuff, gary beauchamp of 
the Monell Chemical senses Center in 
Philadelphia reported February 19. 
 — Tina Hesman Saey

electrodes knock out depression
Electrodes implanted deep into the
brains of 20 people suffering from 
severe depression improved symp-
toms for up to six years, researchers 
reported February 18. three to six 
years after neurosurgeons implanted 
electrodes in patients’ brains, most still 
showed gains: fewer signs of depres-
sion, better physical health and the 
ability to hold down jobs. no late-devel-
oping side effects were evident from 
the procedure, though two of the sub-
jects committed suicide during depres-
sive episodes, reported neuroscientist 
Helen Mayberg of Emory University 
school of Medicine in atlanta. the 
implants are used to help people who 
have not responded to other depres-
sion treatments. — Laura Sanders

extending a cosmic yardstick
a longer cosmic yardstick promises
to give astronomers a better grasp of 
how fast the universe is expanding 
and may offer clues to the nature of 
dark energy, the mysterious entity that 
accelerates that cosmic growth. new 
measurements based on intense radio-
wave emissions peg the distance to 
the galaxy ngC 6264 at 450 million 
light-years with an accuracy of 9 per-
cent. Previous measurements used a 
two-step, indirect method that is more 
error-prone, notes James braatz of the 
national radio astronomy Observatory 
in Charlottesville, Va., who reported the 
finding February 19. — Ron Cowen

guts in knots
the ancient romans, who thought the
future could be read in the complicated 
shapes of animal entrails, had it all 
wrong. these twists and kinks aren’t 
nearly so complex, says L. Mahadevan 
of Harvard University. He can reproduce 
the gut’s loops, which come in regular 
repeating intervals, with a simple rub-
ber tube stretched and then stitched 
to a sheet of latex. Unconvinced by a 
theory that blamed cramped space in 
the abdominal cavity for these loops, 
Mahadevan tested the idea that a 
digestive tube growing faster than the 
tissue connecting it to the body could 
create a twisting force. “When the rub-
ber relaxes, we see a periodic structure 
of loops that arises spontaneously,” he 
said February 18. — Devin Powell

Lab jets may tackle cosmic blasts
Lab experiments that collide two jets of
positron-electron pairs may help physi-
cists identify the source of gamma-ray 
bursts in distant galaxies, Hui Chen 
of the Lawrence Livermore national 
Laboratory in California proposed Feb-
ruary 18. researchers detect intense 
flashes of gamma rays about once a 

day, but no one knows their source. 
Chen and colleagues reported last year 
creating and controlling jets of elec-
trons and their antiparticles, positrons, 
in the lab. now, she plans to whack 
them into each other. the collision is 
expected to create a shock wave that 
will accelerate particles to high ener-
gies and emit radiation. if the signal 
resembles that seen in space, it may 
point to a culprit. — Elizabeth Quill

complex causes of cleft palates
a baby’s risk of being born with a cleft 
palate may depend on both the child’s 
genes and whether mom smoked, 
drank or took vitamins during preg-
nancy. researchers examining genetic 
risk combined with maternal smoking, 
drinking and vitamin use found that 
environmental factors can interact 
with certain genes to raise or lower 
risk of the malformation, genetic epi-
demiologist terri beaty of Johns Hop-
kins University in baltimore reported 
on February 20. binge drinking and 
smoking early in pregnancy interact 
with some genes to raise the risk 
of clefts. Multivitamins interact with 
other genes to protect against clefts. 
— Tina Hesman Saey

human brain hogs energy
Humans may have evolved to supply 
the brain with energy at the expense 
of other body parts. Creatine fuels 
metabolism by storing energy over the 
short term and releasing it quickly. 
Molecular evidence from frozen tissue 
samples suggests that, compared with 
chimpanzees and rhesus macaques, 
humans shuttle more creatine to the 
brain and less to skeletal muscles. 
greg Wray of Duke University in 
Durham, n.C., reported the findings 
February 20. they also appear in the 
February Journal of Human Evolution. 
— Alexandra Witze

“Lithium-ion batteries will continue to be the technology used
for the next 10 to 15 years in electric cars.” —Kristin Persson
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now stirring up quantum liquids to see 
whether Feynman’s ideas were correct, 
and going a step beyond to find out in 
fuller detail what happens as a slosh-
ing quantum fluid rocks to rest. Under-
standing turbulence in these fluids may 
also offer clues to astrophysical myster-
ies — violent ejections of gas from the sun 
may obey the same strange dynamics, and 
thinking of the early universe as a fabric 
riddled with such vortices might help 
explain unexpected voids in the cosmos.

Theoretical swirlings
The rules of physics changed dra-
matically with the arrival of quantum 
mechanics, which describes how tiny 
particles such as electrons play. In the 
quantum world, particles can act like 

Sometimes these lines tangle like a ball 
of cat hair on a rug. And they can cross 
over each other into a letter X, swap  
ends and then shoot away with the  
gusto of a rubber band flinging from the 
finger of a mischievous third-grader. 

Such scenarios go far beyond break-
fast-table turbulence. This is the strange 
world of quantum turbulence, which 
pops up not in coffee cups, but in super-
cold helium, other types of strange cold 
matter and, some now think, the fabric 
of the universe. 

Physicist Richard Feynman predicted 
the existence of quantum vortices more 
than half a century ago. But only in the 
last few years have physicists actually 
been able to watch the vortices’ behav-
ior with the naked eye. Researchers are 

How turbulence plays out in exotic materials
By Marissa Cevallos

Grab a mug and slosh the 
morning coffee around and 
around and a spinning vortex 
appears. The swirling rings, 

with their eddies and choppy waves, 
obey the laws of classical turbulence, 
which engineers and applied physicists 
routinely invoke to study how air flows 
over an airplane wing or how blood flows 
through tiny vessels. 

Shake up a cup of quantum fluid instead 
and you still get vortices, but nothing like 
the tornado in your morning brew. 

Quantum vortices can look like 
tiny rings that shatter into even more 
minuscule rings and then shrink away 
altogether. Connected one moment, in 
the next they appear to flex into curved 
lines — as if snipped with scissors.  

twists
snaps &

swirls in
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fog of ice particles. He 
sprinkled the hydro-
gen particles like 
snow onto the helium. 
They floated.

Two colleagues, 
physicists who had 
been thinking about 
t h e  d y n a m i c s  o f 
quantum turbulence 
s i n c e  Fe y n m a n ’s 
time, got wind of the 

new technique. They urged Bewley and 
his adviser, Maryland’s Dan Lathrop, to 
try the same experiment but with much 
colder helium, at 2 degrees Celsius above 
absolute zero. 

On a late night in the lab, Bewley 
shined a laser onto the supercold liquid 
with the hydrogen snow. He was shocked 
to see Feynman’s vortices pop into exis-
tence and bump into each other. A few 
days later, he and his adviser caught the 
whole dance on tape, publishing the new 
techniques and observations in Nature 
in 2006. Physicists rushed back to the 
problem of quantum vortices when they 
saw movies from Lathrop’s lab. They 
wanted to see what would happen as the 
energy dissipated.

On his laptop in his Maryland office, 
Lathrop plays a movie of a quantum 
fluid. Energy is steadily added, this time 
by a heater instead of spinning. White 
dots and lines sway on a black backdrop 
as if stars in the night sky were floating 
down a stream. But then the liquid is 
abruptly cut off from its heat source. The 
dance speeds up to a rave: Lines collide. 
Lines snap away. Then everything calms 
down again.

But the calming appears to occur too 
quickly, says physicist Carlo Barenghi 

zipping points one minute and wiggle 
like waves the next. And particles can’t 
have just any amount of energy; they are 
confined to particular levels, called quan-
tized states.

Usually quantum weirdness appears 
only in the microworld (SN: 11/20/10, p. 
15), but larger systems sometimes dis-
play such bizarre behavior too. In 1937 
physicists discovered that helium cooled 
to just above absolute zero flows with 
almost no viscosity, an exotic property 
called superfluidity. Russian condensed-
matter theorist Lev Landau explained 
that superfluidity occurs when the atoms 
join up in a quantum state, which forces 
them to lose their separate identities and 
act as one, and he developed a mathemat-
ical explanation of that behavior.

So what exactly would happen to the 
united particles if someone casually 
swirled a mug of quantum liquid? 

Landau’s math suggested that the par-
ticles, because they are in a low energy 
state, would want to remain stationary. 
So convincing the superfluid to actually 
rotate like a spinning tornado would 
require an enormous amount of energy. 

Feynman imagined, in a paper pub-
lished in 1955, that the fluid would ripple 
in ways unfamiliar to coffee drinkers, 
cleverly skirting Landau’s requirement 
and still absorbing the energy from 
the rotating mug. Holes in the liquid, 
or quantum vortices, would form, but 
nothing would swirl within them. As 
long as the mug kept rotating, the vorti-
ces would line up into an orderly lattice. 

What would happen when the mug 
stopped rotating, though, would be most 
fascinating. The holes, which are actually 
3-D voids that behave something like 
strings of spaghetti, would fall against 
the wall of the mug or tangle in complex 
ways. Any added energy would have to 
go somewhere: A quick escape, Feynman 
speculated, would be for two vortices to 
collide head-on and snap apart. Some-
times they could loop back on themselves 
to make SpaghettiOs and shed energy by 
cascading into smaller rings.

Creating these tubelike vortices 
wouldn’t take much energy, Feynman 
speculated, and liquid helium would be 

the best place to see 
them. But spotting 
turbulent activity in 
the superfluid turned 
out to be a tall order.

When turbulence is 
invisible, like in blus-
tering wind, scientists 
can plant a sock on a 
stick to watch how it 
flaps. When visualiz-
ing how fluids rotate, 
scientists might add food coloring and 
watch how the colors move. But find-
ing a way to see quantum vortices on the 
surface of liquid helium was a challenge 
because helium is so light. Just about any 
tracer sinks to the bottom.

Scientists tried to visualize the curv-
ing lines and circles that Feynman had 
pictured. Theorists derived equations 
for such vortices and experimentalists 
even captured snapshots of the quan-
tum hubbub. But quantum vortices that 
connect, snap and shrink remained a fig-
ment of the imagination for decades. 

Of serendipity and snaps
In 2006, a physics graduate student at 
the University of Maryland unwittingly 
stirred the dreams into reality. Gregory 
Bewley, transplanted from a lab at Yale, 
was finishing his thesis on how fluids such 
as the ocean, the atmosphere and Earth’s 
molten core experience turbulence while 
rotating with the Earth. His experiments 
involved spinning a cylinder the size of a 
skateboard and watching how the liquid 
helium sloshed inside.

Frustrated that none of the tracer par-
ticles he could buy would float, he created 
a new technique to freeze hydrogen, the 
only element lighter than helium, into a 

A computer simulation shows 
how quantum vortices might look 

in a turbulent material.

By sprinkling ice particles made of hydrogen (white) into supercooled helium
(black), researchers have been able to watch quantum vortices meet up and then 
fly away from each other in real time (four movie stills shown).

in
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superfluid helium may be doing so in the 
Bose-Einstein condensate as well. 

Heavenly twists
As Bagnato and colleagues watch tur-
bulence play out in the lab, others are 
turning to traces of the phenomenon 
elsewhere in the cosmos. 

In another University of Maryland 
building, James Drake tackles the prob-
lem of why the sun violently spews parti-
cles, an ongoing process that can interfere 
with satellites. Drake has dedicated much 
of his career to the idea that hot plasma 
is ejected from the sun because magnetic 
field lines cross and twist. 

He was working on his laptop in his 
office in 2006 when Lathrop, a longtime 
colleague and friend, rushed in. Lathrop, 
who had just observed the liquid helium 
turbulence the day before, comman-
deered the keyboard and typed in a web 
address. As Drake watched a full-screen 
movie of lines bumping into each other 
in liquid helium, he knew in an instant 
that he was seeing reconnection.

The way that vortices snapped away 
from each other is similar to how Drake 
imagined magnetic field lines twisting in 
the sun. “It was incredible,” Drake says. 
“It’s exactly what we’ve been studying 
for decades.” 

Though the processes aren’t exactly 
alike, both quantum vortices and mag-
netic field lines can be thought of as 
strings with tension, like a stretched 
guitar string or rubber band. Lathrop 
and colleagues had found that, in helium, 
smaller vortices reconnect faster, and 

of Newcastle University in England; it 
takes just about 10 seconds for the turbu-
lent fluid to become quiet. A pendulum, 
released from up high, will move back and 
forth, back and forth before eventually 
swinging to rest. It slows because of fric-
tion created as it passes by air molecules. 
But liquid helium is basically frictionless, 
so any added energy should take quite a 
while to dissipate.

Computer simulations suggest a solu-
tion to the puzzle: Reconnecting vortices 
could get rid of the energy 
quickly by adding some wob-
bling of their own, Barenghi 
has suggested in several 
recent papers. Quickly after 
vortex lines snap away from 
each other, they could jerk 
and wiggle and form what 
are called “Kelvin waves.” If 
these wiggly lines loop up, 
they can cascade into even tinier rings. 
Each time the rings get smaller, sound 
particles called phonons should be 
emitted, Barenghi says. No one has yet  
listened for the ping of phonons coming 
from a quantum liquid, though, so the 
case hasn’t been closed.

Swirling superfluid helium presents 
other puzzles. In 2008 Lathrop, graduate 
student Matthew Paoletti and colleagues 
reported in Physical Review Letters that 
many more quantum vortices sweep 
around at high speeds than would be 
expected for classical turbulence, a pace 
that may be explained by reconnections. 
Lathrop would also like an explanation 
for filaments observed in the fluid that 

look like lines with equally spaced dots 
on them, an unpredicted quantum pearl 
necklace of sorts.

By studying turbulence in other quan-
tum fluids, such as an ultracold gaslike 
state of matter called a Bose-Einstein 
condensate, scientists might get a more 
complete picture of quantum turbulence 
and answer some lingering questions.

Vortices in a Bose-Einstein condensate 
may be easier to visualize than in helium 
because the spaghetti strands can be 

more than a thousand times 
thicker than those in liquid 
helium. Plus, the conden-
sate balloons to 40 times its 
size when allowed to freely 
expand, magnifying the 
vortices, Jamil Abo-Shaeer 
says. Abo-Shaeer, now with 
the defense research agency 
DARPA in Arlington, Va., 

was a member of the MIT team that first 
spotted vortices in the condensates back 
in 2001. Another advantage of studying 
turbulence in this ultracold gas, says Abo-
Shaeer, is that it is easy to get nearly all of 
the atoms acting in unison. In some cases, 
even in superfluid helium cooled to just 
above absolute zero, not all the atoms 
want to participate.

Though quantum vortices had already 
been spotted in the condensates, a team 
reported first seeing the vortices tan-
gle in 2009 in Physical Review Letters. 
Vanderlei Bagnato of the University of 
Sao Paulo in Brazil, a coauthor on the 
paper, thinks the same turbulent wiggle 
that appears to dissipate energy in the 

Reconnecting 
vortices could 
get rid of the 

energy quickly 
by adding 

some wobbling 
of their own.

Getting connected physicist richard feynman predicted that vortices that behave like strings of spaghetti would show up in a quantum fluid 
as energy is added — say by swirling. interactions among these vortices may help dissipate energy in such systems.

when the system is cut off 
from added energy, vortices 
fight to avoid tangling. still, 
some cross over each other  
to form the letter X.  

after forming an X, the vortices 
can swap ends in what’s called 
a “reconnection event.” this 
meet-up can cause them to fly 
away from each other. 

as the vortices snap away,  
they can develop ripples called  
kelvin waves. in some cases, 
the new vortices will loop back 
on themselves to form circles. 

such circles can cascade into 
even smaller circles, a process 
that releases particles of 
sound, or phonons, and may 
also dissipate energy.
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far from the truth.” Surely you were jok-
ing, Mr. Feynman — your predictions 
were spot-on. s 

Marissa Cevallos is a former science 
writer intern at Science News.

Explore more
s for a video of quantum turbulence:

http://complex.umd.edu

Drake thought the finding might help 
explain why reconnections happen 
faster among magnetic field lines in 
the sun than classical magnetic theory 
would predict. Drake and colleagues also 
argued, in a paper published last year in 
the Astrophysical Journal, that similar 
reconnections may be happening among 
magnetic field lines at the edge of the 
solar system. 

Real quantum turbulence, not just 
an analog, may even have occurred at 
more distant reaches. Kerson Huang, a 
physicist at MIT, thinks that quantum 
turbulence could explain a lot about 
the cosmos. Astronomers studying the 
heavens have found that there are gaps 
of relatively empty space billions of 
light-years across, where few galaxies 
are found. But space in general looks 
uniform, so why these gaps exist has 
remained a mystery.

Huang thinks if the early universe were 
like a superfluid punctured by quantum 
vortices, these vortices could have created 
the gaps. If so, this phenomenon might be 
seen in a particle accelerator designed to 
imitate the vacuum of the early universe, 
such as the Large Hadron Collider out-
side Geneva. Colliding beams of protons 
at the LHC generate exotic particles and 
release a lot of energy. 

“It’s a fireball that could burn a hole 
in the vacuum, so to speak,” Huang says. 
Such holes would have been pinpricks 
in the early universe, but would have 
bloated as the universe expanded, cre-
ating the cosmic voids, wrote Huang 
and colleagues in a paper posted online 
in November at arXiv.org.

However, Huang says, people haven’t 
thought deeply enough about how to 
detect hints of vortices in collider data: 
“We might create it, but we might not 
recognize it.” He is now doing calcu-
lations to figure out whether vortices 
would grow to a size that matches the 
size of voids found in the cosmos.

“His ideas are interesting because 
they connect quantum theory to vorti-
ces to the early universe,” Lathrop says. 
If Huang turns out to be right, his work 
could help rule out some theories for the 
birth of the universe.

For now, his cosmic void idea is specu-
lative. But sometimes speculation turns 
out to be true. That was the case with 
Feynman’s predictions about quan-
tum vortices. After suggesting that they 
would not only pop up, but also recon-
nect to dissipate energy, Feynman wrote 
in his 1955 paper: “Having travelled so 
far making one unverified conjecture 
upon another we may have strayed very 

All shook up though you won’t spot quantum turbulence in your coffee
mug or kitchen sink, you probably experience some form of classical turbulence 
every day. the phenomenon occurs when fluid attempts to flow past an object  
or another fluid, bouncing and twisting to create chaotic patterns.

Buckle up rough air in the form of strong 
updrafts in storms, downdrafts on the 
leeward side of a mountain and shifting 
jet stream boundaries can shake unbuck-
led airline passengers from their seats. 
though bumps caused by air moving 
against air can injure a person onboard, 
they rarely damage planes.

Flowing through when doctors bring a 
stethoscope to your heart, they are listen-
ing for the lubb-dupp that comes with a 
healthy beat. obstructions resulting from 
valve malfunctions or clogged arteries 
can cause a whooshing or blowing sound 
because they interrupt blood’s streamlined 
flow to create an audible, turbulent one.

Shine down as the sun’s core burns, 
energy is radiated outward. this results  
in a constant, turbulent overturning of  
hot and cold gases in the sun’s outer layer, 
called the convection zone. computer 

simulations are helping scientists under-
stand how small-scale turbulence can 
result in the large-scale order seen in the 
convection zone.

What a drag the flow of air around a mov-
ing car takes on a turbulent quality and 
increases drag. though the effect may  
not matter much at city speeds, formula 1 
race car designers have put a lot of effort 
into reducing turbulence in air passing 
over their vehicles. at the same time, 
organizers want turbulence behind the 
car reduced because it makes overtaking 
another car more difficult.

Seaside surf as a wave approaches the 
beach, the gradual slope of the ocean bot-
tom causes the wave to steepen until its 
crest becomes unstable, resulting in white 
water. similar disruptions can occur mid-
ocean anytime water’s flow is interrupted 
by an obstruction, such as a reef.
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By Laura Sanders

The polite term for what Alzheim-
er’s disease does to the brain is 
“neurodegeneration.” 

In reality, it’s more like  
violent, indiscriminate devastation. 
Alzheimer’s scrambles communication 
channels, incites massive inflammation 
and demolishes entire brain regions as 
once plump cells shrivel and die, bury-
ing memories in the wreckage. As the 
attack intensifies, Alzheimer’s gradu-
ally strips away a person’s mind, and 
ultimately the cognitive abilities that 
permit a conversation with a loved one, 
a smile or a taste of food. 

A couple of decades ago, some 
researchers thought they knew the root 
cause of this brain invasion — dangerous 
buildups of a protein called amyloid-
beta. Get rid of these big, sticky globs and 
cure the disease, the reasoning went. But 
in recent years, a deeper understanding 
of the disease, along with a few disap-
pointing clinical trials, has challenged 
long-held assumptions and forced a 
reevaluation of this strategy. 

Many researchers are convinced that 
A-beta is still a key target. A litany of 
damning evidence from genetics, pathol-
ogy reports and lab experiments makes 
that case. Yet recent results show that 
A-beta is not the same foe it was origi-
nally thought to be. Smaller pieces of 
A-beta — not the large plaques that were 
formerly indicted — are likely to be mali-
cious, capable of destroying nerve cell 
connections, several new studies show. 
Other data coming from sophisticated 
imaging techniques may illuminate how, 
when and where A-beta accumulates in 
the brain, and how this buildup might 
relate to diminished mental powers. 

Yet the fact that A-beta can also accu-
mulate in healthy brains, among other 
findings, has caused some Alzheimer’s 
researchers to shift their sights away 
from that protein. A new model proposes 
that inflammation, along with the harm-

memories

can’t wait

Researchers rethink the role
of amyloid in causing Alzheimer’s

Differences in a healthy brain (top) and
a diseased one (bottom) clearly show 
the damage wrought by Alzheimer’s.
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ful marinade it brings, might be a central 
cause of the disease. Other studies are 
turning up links between Alzheimer’s and 
the curious tendency of brain cells under 
stress to double their genetic material.

While the cause of Alzheimer’s 
remains elusive, the extent of its threat 
to the brain is becoming increasingly 
clear. Each week, new studies chronicle 
the damage in ever more detail: Chemi-
cals that carry messages between nerve 
cells go MIA, brain cells’ birthrates 
plummet, cells’ energy output goes hay-
wire, cell waste begins to pile up and 
harmful reactive chemicals get pro-
duced. Ultimately, brain cells die.

Teasing apart this tangled web — in 
which it’s nearly impossible to distin-
guish a diabolical mastermind from a 
lowly hired gun or even an innocent 
bystander — isn’t easy. If it were, the 
problem would be solved by now. “I 
think we have to be honest and say this 
is an incredibly complicated condition, 
and it’s going to be very hard to tackle 
it,” says Alzheimer’s researcher Lennart 
Mucke of the University of California, 
San Francisco. 

A tangled web
It’s no surprise that A-beta has attracted 
so much attention from those intent on 
unraveling the mysteries of Alzheimer’s. 
Ominous deposits of the protein (along 
with tangles of another protein, called 
tau, that has also garnered a fair share of 
investigation) were what caught the eye 
of German physician Alois Alzheimer 
when he first described the disease a lit-
tle over a century ago. His postmortem 
exam of a patient’s brain revealed the 
amyloid plaques that have been associ-
ated with Alzheimer’s disease ever since. 

But much remains unknown about 
A-beta. While it has been shown that 
A-beta is a snippet cut from the larger 
amyloid precursor protein, found in 
nearly every cell in perfectly healthy 
brains, A-beta’s normal function remains 
murky. Studies have hinted that the pro-
tein might aid nerve cell activity or com-
bat dangerous pathogens. Others suggest 
A-beta is merely a cellular by-product 
that adopted a new and damaging role. 

In the tangle of 
Alzheimer’s, one thing 
is clear: Old age is 
the No. 1 risk factor, a 
frightening realization 
as the front edge of 
the baby boomer tide 
turns 65 this year. The 
disease is “obviously an 
epidemic of staggering 
proportions, and obvi-
ously of great economic 
impact,” says neuro-
scientist Sam Sisodia 
of the University of 
Chicago. Alzheimer’s 
is the fastest growing 
cause of death from major disorders in 
the United States, and a recent analysis 
estimates that the nation’s annual cost 
of Alzheimer’s-related care will exceed 
$1 trillion by 2050. 

Alzheimer’s is unlike anything else 
clinicians have treated: In most cases, 
no one knows what causes it. It can’t be 
definitively diagnosed until a patholo-
gist cuts into the dead brain. There is 
no known cure or therapy for preven-
tion, and even if there were, it wouldn’t 
be clear when to use either one. Many 
believe the disease causes its irreparable 
damage years before symptoms appear. 

“We have therapies that help with the 
symptoms, but we don’t have disease-
modifying treatments,” says Paul Aisen 
of the University of California, San Diego 
School of Medicine, a neurologist who 
tests potential Alzheimer’s drugs. “And 
we don’t know what the best target is, and 
we don’t know what the best timing is.” 

But many scientists in the field find 
hope in the fact that they have sketched 
out the broad outline of how the disease 
works, pointing to new targets for ther-
apies. One key to filling in that sketch,  
scientists now know, is understanding 
brain cell communication. 

Brain chatter, interrupted
A-beta scrambles neural dispatches 
in an unexpected way, new work from 
neuro scientist Gabriel Silva of the Uni-
versity of California, San Diego suggests. 
In a dish of brain cells called astrocytes, 

a droplet of the A-beta protein sparked a 
signal that can silence chatter between 
nerve cells, the brain’s main communi-
cators. The signal traveled as a wave of 
calcium atoms that washed across cells, 
kicking off a series of damaging events 
that could end with disrupted nerve cell 
communication. 

“Amyloid-beta is sufficient, com-
pletely on its own, to induce these 
things,” Silva says of the finding, which 
was published last year in ASN Neuro. 
These calcium waves have also been 
spotted in mice loaded down with the 
human form of A-beta to mimic the 
high levels found in some Alzheimer’s 
patients. (A-beta doesn’t usually accu-
mulate in the brains of mice.) It’s still not 
clear whether A-beta triggers calcium 
waves in human brains.

A-beta probably has a more direct 
path to harming synapses, the junc-
tures where messages, including those 
that create memories, are transmit-
ted between nerve cells. In mice, 
an abundance of A-beta can order 
an assassination of a protein that’s  
important for forming memories,  
a study by Mucke and colleagues  
published in the Jan. 6 Nature showed. 

Normally this protein, called EphB2, 
oversees the action of a signaling mol-
ecule that moves across synapses and 
helps create new memories. In the 
experiments, A-beta latched on to 
EphB2 and helped move it to the cellular 
dump. Without the right levels of EphB2, 

Alzheimer’s boom as the baby boomers age, the number of 
elderly americans with alzheimer’s is projected to reach 13.5 mil-
lion by 2050. assuming no breakthroughs in treatment, health care 
costs will continue to increase as well.

Projected Americans age 65 and over with Alzheimer’s
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synapse-traveling molecules went hay-
wire. “Nerve circuits couldn’t perform 
properly anymore, and the mouse 
couldn’t learn or remember properly,” 
Mucke says. “The whole information 
processing pathway comes apart.” 

Mucke and his colleagues reversed 
these memory deficits in mice carrying 
heavy loads of A-beta by boosting levels 
of the EphB2 protein. Studies show that 
people with Alzheimer’s have less EphB2 
in their brain cells, so protecting the pro-
tein from A-beta or artificially boosting 
its levels might be a way to reverse cogni-
tive decline, Mucke says.

A-beta may also hit another target 

at the synapse. In mouse brains with 
high levels of A-beta, a protein called 
Caspase-3 was busier than normal, a 
dangerous hyperactivity that led to 
the disintegration of dendrites, a nerve 
cell’s message-receiving extensions. 
This A-beta–Caspase-3 combo caused 
dendrites’ demise in the hippocampus, 
the brain’s center for forming memo-
ries, researchers reported in the January 
issue of Nature Neuroscience. Dampen-
ing Caspase-3’s activity protected these 
dendrites, suggesting that, like EphB2, 
Caspase-3 might be a good place to inter-
vene to protect nerve cell communica-
tion from Alzheimer’s disease.

Small but dangerous
These assaults at the synapse were led 
by diminutive forms of A-beta called 
oligomers. Small, dissolvable pieces of 
A-beta, they are the building blocks of 
the large, insoluble fibrils that form the 
plaques first spotted by Alois Alzheimer. 
Oligomers are quickly gaining notoriety 
as a more probable villain than the well-
studied plaques. 

Data from neuroscientist Caleb 
Finch’s group at the University of South-
ern California in Los Angeles, and work 
by other researchers, have made the case 
that the oligomers are the most damag-
ing form of A-beta. “We are convinced 
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Amyloid on the brain though amyloid-beta has long been implicated in alzheimer’s disease, figuring out just how the protein harms the brain 
has proved tricky. a-beta appears to cause problems when it aggregates into other forms and accumulates, perhaps because of overproduction or 
slow clearance. in its small oligomer form, a-beta can damage synapses, message-relaying connections between nerve cells. by setting off cascades 
of reactions, oligomers can also damage neural extensions called dendrites. oligomers can clump into fibrils, which then form the large amyloid 
plaques characteristic of the disease. Many other potential culprits are also being investigated, some of which alter a-beta activity and some of which 
appear to cause damage in different ways. 

Fibrils 

Oligomers
Neuron

Plaque

Synapse

Dendrite

Amyloid 
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A-beta 
intermediate
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that the oligomeric forms, small assem-
blies of three to 10, are more toxic than 
the long fi brils,” Finch says. 

In fact, mice with a form of A-beta 
that can’t accumulate into large fi brils 
still show memory troubles, Takami 
Tomiyama of Osaka City University 
Graduate School of Medicine in Japan 
and colleagues reported last year in the 
Journal of Neuroscience. 

This result “adds powerfully to our 
theory,” Finch says. 

Right now, there’s no way to visual-
ize these A-beta oligomers in a living 
human brain. Autopsies and recent 
developments in brain imaging allow 
researchers to see larger A-beta plaques, 
but working backward from the plaque 
to estimate amounts of the smaller oligo-
mers is tricky. This elusive relationship, 
says Sam Gandy of Mount Sinai Medi-
cal Center in New York City, throws a 
wrench in studying oligomers in the 
brain. “It’s really hard to get a good 
accounting of how much is there.” 

Lots of simulations and test-tube exper-
iments have attempted to demystify the 
oligomer-plaque relationship — for exam-
ple, by considering whether there’s a criti-
cal mass of oligomers required for plaque 
formation. But the “exploded drugstore” 
in the brain confounds the math, Finch 
says. Chemicals and salts fl oating around 
in the brain may influence the conver-
sion rate of A-beta oligomers into plaques. 
“You can do beautiful model assemblies 
in a test tube … but how relevant that is to 
the mess of small molecules in the brain 
is imponderable,” he says.

A-beta logistics
Even though it’s not yet clear how to 
measure oligomer levels from plaque, 
or vice versa, new brain imaging 
techniques may help clear up another 
problem: identifying who’s at risk. 

In 2002, University of Pittsburgh 
researchers William Klunk and Chester
Mathis tested a compound, Pittsburgh 
Compound B or PiB, that sticks to 
plaques of A-beta in the brain and may 
serve as an Alzheimer’s beacon in an 
imaging scan. Though relatively new, PiB 
is gaining more and more credence as a 

reliable measure of A-beta plaques. An 
autopsy on the fi rst Alzheimer’s patient 
to ever undergo a PiB scan confirmed 
that the tracker was indeed detecting 
A-beta plaques, Swedish researchers 
reported January 1 in Brain.

A major question researchers expect 
PiB to help answer is when A-beta buildup 
starts. Though PiB hasn’t been around 
long enough for long-term studies, pre-
liminary results suggest that A-beta 
plaques appear years before brainpower 
declines. Healthy people with a strong 
PiB signal in their brains are more likely 
to exhibit mild dementia within the next 
few years, a small study published in 2009 
in the Archives of Neurology  found. 

This potentially long lag time between 
the start of the disease and debilitating 
symptoms fi ts with clinical observations, 
says neurologist Randall Bateman of 
Washington University School of Medi-
cine in St. Louis. “Clinical symptoms are 
only seen when the neurons are dead,” he 
says. “We know that people aren’t symp-
tomatic until they lose 60 to 70 percent 
of the neurons in key brain regions.” 

Waiting until a person exhibits severe 
cognitive problems and then trying to 
reverse them is like “throwing a rope to 
a guy that’s already jumped off the build-
ing,” says neuroscientist Charles Glabe 
of the University of California, Irvine, 
who is working on a vaccine-based strat-
egy to decrease A-beta in the brain. “He’s 
going to hit.” 

Modern medicine’s approach to 
treating heart disease isn’t to withhold 
therapies until after the heart fails, Aisen  
and colleagues pointed out January 18 in 
Neurology. Once treatments are found, 
fi guring out exactly when Alzheimer’s 
sets in will probably help to make them 
much more effective. 

Yet caution is needed when inter-
preting a PiB-positive or PiB-negative 
brain scan, especially when consider-
ing estimates that 20 to 50 percent of 
healthy people go about their business 
with brains chock-full of A-beta plaques. 
Many of those fully functional brains 
would easily earn an Alzheimer’s diag-
nosis with PiB scanning. It’s not clear 
whether, if people were to live long 

enough, anyone walking around with 
A-beta plaques in the brain would even-
tually succumb to Alzheimer’s. 

“If I’m cognitively normal, do I care if I 
have amyloid in my brain?” Klunk said at 
the 2010 Society for Neuroscience meet-
ing in San Diego. “Is it irrelevant, or is 
it like blood pressure, where you’re not 
sick but you’re walking around with 200 
over 120? That’s not a good thing.” 

A-beta buildup may be the most obvi-
ous, common and even leading cause of 
Alzheimer’s. But for some people, A-beta 
may indeed be irrelevant.

A new battle plan
Neurobiologist Karl Herrup of Rutgers 
University says that the idea of Alzheim-
er’s without A-beta must be considered. 
Herrup points to patients who exhibit 
all of the cognitive impairments that fol-
low Alzheimer’s disease, yet for whom 
subsequent imaging experiments or 
post mortem tests fi nd no plaques in the 
brain. “When I talk to clinicians about it, 
they all agree that this is a real category, 
that it’s not just the occasional person.” 

Other pieces of evidence don’t add 
up either, Herrup says. The presence of 

Plaque marker  In a PET scan, labeled 
PiB protein lights up when bound to amyloid 
plaques in the brain. A healthy person (top) 
has little binding compared with the high levels 
seen in an Alzheimer’s patient (middle). But 
high levels are also found in some healthy 
people with no cognitive problems (bottom).

Healthy

Healthy (with plaques)

Alzheimer’s (with plaques)

Healthy
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A-beta plaques in cognitively healthy 
people raises doubts about A-beta as the 
bad actor it was once assumed to be. So 
does A-beta’s failure, in mice, to elicit the 
kind of massive and widespread neuron 
death seen in Alzheimer’s.

“ We’ve filled mouse heads with 
plaques, and oligomers for that matter,” 
Herrup says. “And what we’ve created 
is, at best, mild cognitive impairment…. 
If you go to the Alzheimer’s ward of any 
institution, most of the residents there 
would be ecstatic to be returned to the 
level of function in our worst mouse 
model.”

Another particularly troubling piece 
of data is that, so far, lowering A-beta 
levels in human brains hasn’t improved 
brainpower. A drug called bapineu-
zumab, thought to shuttle A-beta out of 
the brain, decreased amyloid plaques in 
the brain but didn’t boost brainpower in 
patients with mild to moderate disease, a 
clinical trial published in Lancet Neurol-
ogy last year showed.

“The main issue is that none of 
these amyloid-lowering therapies have 
improved cognitive function,” Gandy 
says. “If there had been a benefit to any 
of the things that lowered amyloid, then 
that would obviously put all the doubt 
to rest.” 

That’s not to say A-beta doesn’t have 

a role in the disease. But in some cases 
A-beta may not be leading the charge. 

Instead, Herrup proposes a new 
model of how Alzheimer’s disease sets 
in and spreads — a model that moves 
A-beta out of the limelight. First comes 
an injury, which may be related to 
some sort of vascular event such as a 
microstroke or mild head trauma suf-
fered during a fall. This minor event 
then kicks off an inflammatory response 
in the brain. 

This inflammation, Herrup and others 
argue, may be at the core of Alzheimer’s 
disease. The “inflammation hypothesis” 
holds that given enough time, the harm-
ful stew of factors triggered by an injury 
can cause major, irreversible damage to 
brain cells.  

Herrup’s model demotes A-beta but 
doesn’t discharge it entirely. It turns out 
that A-beta probably worsens inflamma-
tion, and inflammation may spur more 
A-beta formation.

“The major issue is chicken and egg,” 
says Finch. “Right now, I don’t think 
the cause-and-effect aspect of inflam-
mation in Alzheimer’s disease can be 
resolved, but everybody recognizes that 
it’s enmeshed in the process in a funda-
mental way.”

Extended inflammation triggers 
a permanent change in brain cells, a 

point of no return, Herrup proposes. 
“The cells don’t care any longer about 
whether there’s amyloid in their  
environment, or whether there’s  
inflammation in their environment,”  
he says. “They have crossed the  
Rubicon.” After this point, no interven-
tion or therapy could help. 

Herrup’s hunch is that this switch 
might be related to a curious fact about 
neurons: When they’re under stress, they 
duplicate their genetic material. Usually, 
when most cells in the body do this, it’s in 
preparation for replication of the whole 
cell, and the new copy of the cell gets the 
extra set of DNA. But instead of dividing, 
neurons under duress just chug along 
with double the amount of DNA. Once 
the DNA is doubled, there’s no way for a 
brain cell to get rid of it, short of dividing. 
And neurons don’t divide.

“I’m afraid it’s been one of those obser-
vations that no one can fit anywhere, so 
they always smile and say, ‘Well, that’s 
really interesting,’ and go back to what 
they were doing,” Herrup says. 

Researchers don’t yet know whether 
this extra DNA is harmful, but it’s clear 
that the stunted duplication occurs 
more in brain cells battling Alzheim-
er’s. In people with the disease, not only 
were brain cells more likely to have extra  
copies of DNA, but those cells were 
also at a greater risk of death, German 
researchers suggested in a paper pub-
lished in July in the American Journal 
of Pathology. 

The link between extra DNA and 
neurons fated for destruction, though 
intriguing, is preliminary. It may turn 
out to be another red herring on the 
quest to find Alzheimer’s ultimate cause. 
Neatly assigning roles to the entire cast 
of characters at work in Alzheimer’s 
disease, and finding ways to counteract 
them, remains challenging. 

“How close are we to understanding 
Alzheimer’s disease? That’s the same 
question we were asking 10 years ago,” 
Sisodia says. “And we’ll be asking that 
same question 10 years from now.” s

Explore more
s Alzheimer’s Association: www.alz.org

feature | MeMories CAn’t wAit

Alzheimer’s on trial  A small number of Alzheimer’s interventions, some highlighted below, 
are currently in Phase iii clinical trials, which are undertaken after preliminary studies show that 
a drug is safe and may be effective. right now, more than 800 clinical trials — including those at 
earlier stages of testing — are searching for potential Alzheimer’s therapies. Among those are 
therapies that examine the effects of exercise, diet and inflammation-reducing drugs. 

Potential Alzheimer’s therapies in Phase III clinical trials

Alpha-tocopherol
(Vitamin E)

Vitamin e may protect brain cells by scooping up toxic 
free radicals.

Bapineuzumab 
(AAB-001)

Multiple clinical trials are testing bapineuzumab, a 
laboratory-designed antibody that binds to and removes 
A-beta from the brain. 

Intravenous immunoglobulin 
(IVIG, Gammagard)

Harvested from blood donors, these naturally occurring 
antibodies may reduce A-beta in the brain. 

Resveratrol Found in red wine, this compound may protect brain cells 
from damage. it is being tested along with glucose and 
malate, which are thought to prime resveratrol for its 
beneficial actions. 

Solanezumab this drug is thought to bind to smaller, soluble assem-
blies of A-beta before they become plaques and remove 
them from the brain. 

sourCe: www.CliniCAltriAls.goV/Ct2/HoMe
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Nicholas J. Bruyer, Chairman & Founder, First Federal Coin Corp.
ANA Life Member Since 1974

It wasn’t more than ten years ago that we met with former U.S. Mint
Director Donna Pope. She spoke with pride about what she considered
to be her greatest achievement as Director under President Reagan:
Creation of the American Eagle silver and gold bullion coin programs,
the first of their kind in our nation’s history.

The purpose of these coins was to give people the opportunity to own
physical silver and gold in a form certified for weight and purity by 
the U.S. Mint. While the bullion coin program was a signal success,
nobody took into account the profound effect it would have on the
collector market. 

Silver Eagles = Today’s Morgan Dollars 
In the 1800s and early 1900s, the U.S. Morgan Silver Dollar was struck
year upon year at various mints and circulated at face value. Their core
value was in their precious metal content. However, in top grades,
Morgan Silver Dollars can sell today for tens and even hundreds of
thousands of dollars each! 

For the same reason, many collectors today see the Silver Eagle series 
as a literal “ground floor” opportunity to acquire the top-grade coins as
they are released. They started submitting Silver Eagles to the leading
independent coin grading services, Professional Coin Grading Service
(PCGS) and Numismatic Guaranty Corporation (NGC), praying that 
the coins would come back with the highest possible grade: MS70 (all
Uncirculated coins are graded on a point system from a low of 60 to a
high of 70, with 70 representing flawless perfection). Of all the Silver
Eagles produced by the U.S. Mint in 2010, less than one out of every
681 earned the NGC MS70 grade!

MS70 = $$$$$!
In the rarified atmosphere of MS70, Silver Eagles have soared to market
prices that I can only characterize as surreal. Consider this:  MS70
Silver Eagles have been selling for truly stratospheric prices. Here are
just a few eye-popping examples:

1996 MS70 Silver Eagle $5,690
1988 MS70 Silver Eagle $3,190
1991 MS70 Silver Eagle $2,810
1994 MS70 Silver Eagle $1,470

It Just Keeps Getting Better 
I was thrilled to lock up a guaranteed supply of Perfect Gem MS70 2011
Silver Eagles from a primary distributor who gets them directly from the
U.S. Mint. (This is a coin you cannot buy directly from the U.S. Mint).
Moreover, every coin is certified and encapsulated by NGC, one of the 
top two firms for grading coins. But better yet, because we received the
very first coins released from the mint, they all have the value-enhancing
“Early Release” designation.

What Does “Early Release” Mean? 
NGC designates only those coins it certifies
as having been released during the first 30
days of issue as Early Release. Collectors
place a premium on these coins because
they are struck from freshly made
dies, which is thought to
impart superior quality.
Only a miniscule number
of the mintage gets 
the Early Release
pedigree.

This Early Release
certification can
turbo charge the
value of an already
valuable MS70
coin. For example,
a MS70 2006 20th
Anniversary Silver
Eagle from the West
Point Mint is valued at
$2,000—but add the NGC
“Early Release” pedigree and
the value skyrockets to $2,995—
that’s 50% more!

CALL IMMEDIATELY BEFORE THEY’RE GONE
Because of our industry-leading status, you can take advantage of 
our “bolt of lightning” deal on these Perfect Gem MS70 2011 Silver
Eagles  at blowout prices even lower than the 2010s: just $149 each!
But, you can save even more. Order 5-9 for only $139 each, and order
10 or more at the best deal—only $129 each! To avoid disappointment 
I urge you to call immediately. Hurry! This is a first-come-first served
offer. Call 1-888-324-9123 and mention offer code: FFE113 

Call First Federal Toll-FREE today 1-888-324-9123 
to Reserve Your 2011 Silver Eagle MS70 Early Release!

Offer Code FFE113
Please mention this code when you call.

Actual size 
is 40.6 mm 

®

1-888-324-9123
Go to www.firstfederalcoin.com and enter offer code FFE113.

American Numismatic Association
Nicholas Bruyer
Life Member 4489

Past performance is not an indicator of future performance. Prices subject to change without notice. Note: First Federal Coin Corp. is a private distributor of government and private coin and medallic issues and is not affiliated
with the United States government. Facts and figures were deemed accurate as of January 2011. ©First Federal Coin Corp, 2011.

$5,690 for an Ounce of 
Silver Bullion? Impossible!

10 years ago I’d have called you crazy to make such a prediction. 
Yet today it’s a fact. Now our deal with a $4 billion precious metals wholesaler 

nets you a great deal for America’s hottest ounce of silver!
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bookshelf

The Making of
Modern Medicine
Michael Bliss
A medical historian 
examines how society 
came to put faith in 

science to cure disease. Univ. of 
Chicago Press, 2011, 104 p., $18.

The Evolution of  
the Human Head
Daniel E. Lieberman
The story of human 
evolution is encap-
sulated in the myriad 

changes to the head’s anatomy, 
traced here throughout the hominid 
fossil record. Harvard Univ. Press, 
2011, 756 p., $39.95.

After the Diagnosis: Transcending
Chronic Illness
Julian Seifter with Betsy Seifter
Physician and kidney specialist Julian 
Seifter has written, with his wife’s help, 
a valuable book for people with chronic 
illnesses and their doctors. The pair 
address two poorly understood issues 
in medicine: how people cope with a 

lengthy, life-threat-
ening ailment and 
how to provide them 
with medical care 
that addresses their 
psychological needs.

Julian Seifter 
weaves these themes 
into the story of his 

own struggle with diabetes. He knows 
the loneliness of patients, betrayed by 
their bodies, facing physicians who see 
only the disease. He understands the 
compulsion to deny that an illness exists. 
He appreciates the irony that chronically 
ill doctors become better healers.

Seifter encourages patients — and 
himself — to be “just sick enough” to 
deal with medical realities while holding 
on to life’s pleasures. Consider Mr. Lee, 
a former professor of Chinese literature 
with end-stage renal disease. Unable to 
imagine feeling good again, he refuses 
lifesaving dialysis. Seifter asks Mr. Lee 
to read aloud in English from a book of 
Chinese poetry, and as the two discuss 
poems, Mr. Lee warms to the idea of try-
ing dialysis to see how it makes him feel.

Then there’s ex-cop Bill, headed for 
kidney failure due to diabetes compli-
cations. Bill won’t give up booze and 
cigarettes. He turns down dialysis. 
Some chronically ill people can’t make 
drastic lifestyle changes and would be 
miserable trying, Seifter says. A grow-
ing body of research confirms the 
physical and emotional benefits of the 
sense of self-control that this sensitive 
physician contends that chronically ill 
patients need. — Bruce Bower
Simon & Schuster, 2010, 243 p., $25.

How to Order To order these books or others, 
visit www.sciencenews.org/bookshelf. A click on 
a book’s title will transfer you to Amazon.com. 
Sales generated through these links contribute 
to Society for Science & the Public’s programs 
to build interest in and understanding of science.

Lofty argument
I have been a fan of Science Service (now 
Society for Science & the Public) since I 
won a subscription to Things of Science 
[science kit] as a boy in the 1950s, so I 
feel I must correct a common misunder-
standing on how an airplane wing devel-
ops lift as stated in your fine publication 
(“Study finds light can be uplifting,” SN: 
1/1/11, p. 9). Laura Sanders used the anal-
ogy of an airplane wing to contrast how 
optical lift is generated and stated that 
the airflow above the wing is increased 
in velocity and thereby creates lower 
pressure that, in turn, creates lift. But lift 
is generated by deflecting down ward a 
mass of air equivalent to the mass of the 
air plane. Though under certain circum-
stances low pressure can develop above 
the wing, this does not create the lift ing 
force, nor is there any reason that the air 
flowing over the wing must stay paired 
with the air below the wing and thus 
increase its velocity. This can be shown 
by holding a stiff, thin board outside the 
window of a moving vehicle and tilting 

space engineer at the University of Cali-
fornia, Davis, points out that it’s not so 
simple. “Actually, both descriptions of 
lift are correct,” he says. Lift can be cal-
culated by summing up all of the various 
local pressures on the top and bottom 
of the wing. Lift can also be calculated 
by analyzing the balance of momentum 
between the two, and the action-reaction 
balance. The equations describe differ-
ent aspects of the same thing. 

One explanation for lift doesn’t fly: 
As the reader notes, nothing says two 
air particles must travel set paths and 
reunite after flying over the top and bot-
tom of the wing, an assumption known 
as the “equal transit myth.” The reasons 
for airspeed differences and resulting 
pressure differences are complicated, 
but are not because the top particle must 
fly faster to reach its partner on the  
bottom. — Laura Sanders

feedback

the upstream end slightly upward. The 
lift will be immediately felt.
Robert Latham Brown, Woodland Hills, 
Calif.

Many readers wrote to say that the cause 
of lift has nothing to do with pressure 
differences, often ascribed to Bernoulli’s 
principle. Bernoulli discovered that 
faster-flowing fluid exerts less pressure 
than slower-flowing fluid. The reasoning 
goes that faster air on the top of a curved-
top wing creates lower pressure than the 
slower air on the wing’s flat bottom, gen-
erating lift and sucking the plane upward. 

Some readers contended that lift is 
instead caused by an action-reaction 
type of force, in which the airfoil pushes 
approaching air downward; as a result, 
the plane moves up. This explanation is 
true. In fact, some jets can fly with com-
pletely symmetrical wings, relying mainly 
on this balancing act of downward- 
moving air and upward-moving force. 

But before the Bernoulli explanation  
crashes, Jean-Jacques Chattot, an aero-

Send communications to: Editor, Science News,
1719 N Street, NW, Washington, D.C. 20036 or 
editors@sciencenews.org. Letters subject to editing.
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Roadside Geology of Maryland, 
Delaware, and Washington, D.C.

John Means
Illustrated by Matthew Moran 

and Suzannah Moran
Explore the rocks inside and outside of 
the Beltway with the latest addition to the 
Roadside Geology series. With this book 
as your guide, learn why sea level is rising 
faster in Chesapeake Bay than elsewhere, 
fi nd out about the sixth largest impact 
crater on Earth, and discover what 
moved the rocks at Devils Racecourse 
in Catoctin Mountain Park.

368 pages, 6 x 9, paper $24.00
ISBN 978-0-87842-570-9
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If you know someone struggling
  with belief in the Bible and
    contemporary science, you
       need to buy them this book!

Written by a geologist and 
evangelical Christian, this book 
makes a case for an ancient earth 
and conventional evolution without 
sacrifi cing traditional views of 
Biblical authority or inerrancy.

Available at  
Amazon.com

BN.com
and others.
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When Faith and Science Collide: 
A Biblical Approach to Evaluating 
Evolution and the Age of the Earth

  G.R. Davidson

Amazon.com
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comment

Lisa Randall

A new era of physics at the Large Hadron Collider
probably won’t be the energies that 
they’re exploring now, and it probably 
won’t happen — if it happens — until 
they get to the higher energies. 

What would the physics community be
most surprised to see in the LHC data?

Something we haven’t 
thought of. If they don’t 
see anything, of course, 
there’s going to be a long 
period where we have 
to see: Are they not see-
ing anything because of 
experimental deficien-
cies, or are they not seeing 
anything because there’s 
really nothing there? We 
really do expect there to 
be something there play-
ing the role of the Higgs 
boson … but one of the 
things you find as a theo-
rist when you work out 
the details is that there 
could be a lot of stuff there 
that we just miss.

If you could design a
machine to test your 
ideas, how would it look?
The SSC [the Supercon-

ducting Super Collider, an unfinished 
project in Texas that was canceled by 
the U.S. Congress in 1993] would have 
been a great machine. It would have 
had almost three times the energy of 
the LHC, and that would really cover 
a lot of what we’re looking for. Obvi-
ously, six times the energy would have 
been great too. The higher the energy, 
the more chances you have of seeing 
things at a small scale. I do think that 
at the SSC energy levels I would have 
felt much more confident. But the LHC 
is still a fantastic machine.… It’s the 
highest energy, highest luminosity, 
highest intensity, biggest machine in 
the world. s

Last month in Washington, D.C., at the 
annual meeting of the American Asso-
ciation for the Advancement of Science, 
theoretical physicist Lisa Randall of 
Harvard University spoke about her 
hopes for the Large Hadron Collider, the 
world’s most powerful particle accelera-
tor. She sat down with Science News 
physical sciences writer Devin Powell 
after her February 19 talk to discuss 
what evidence the European collider, 
which is expected to operate at half 
power through 2012, might provide for 
her groundbreaking theories and for the 
Higgs mechanism, a process that would 
explain why particles have mass.

You’ve said that physics is entering a
“new era.” What do you mean by that?
At the high energies of the LHC, you’re 
getting very precise, and you’re get-
ting to, in some sense, simpler systems 
where you can see the more basic and 
more fundamental rules of physics 
going on.… Studying higher energies is 
the same as studying smaller scales. We 
have this target scale, the weak energy 
scale that the LHC is exploring — that is 
to say, the scale at which we know par-
ticles are somehow acquiring mass asso-
ciated with the Higgs mechanism. 

Explain the theory that you and
Raman Sundrum developed to resolve 
the “hierarchy problem,” namely that 
gravity is much weaker than quantum 
physics would predict.  
The scenario we had in mind is that 
some stuff is stuck on an object called a 
brane, which exists in three dimensions, 
but there can be an extra dimension of 
space where gravity can be concentrated 
away from us. That would explain why 
gravity is so weak for us.… By an extra 
dimension, I really do mean another 
dimension beyond the three we’re 
familiar with: left-right, up-down and 
top-bottom. These extra dimensions 
are hidden somehow and part of the 

question is: Why are they hidden? They 
could be small or very warped. 

What would you be most excited to see
in the LHC’s detectors?
It would be extremely exciting if they 
saw evidence for our theory, which 
would consist of a particle 
that is called the Kaluza-
Klein partner of the gravi-
ton. You’d see something 
that looks like a graviton, 
which communicates grav-
ity, but it would really be 
from an extra dimension.  

If the LHC finds a Kaluza-
Klein particle, what does 
that mean for the Higgs 
mechanism and string 
theory?
The Higgs could be there 
whether or not there are 
extra dimensions. If we 
found the Kaluza-Klein 
particle, it would be a nice 
target for string theory. 
When we first wrote down 
this theory, string theorists 
told us, “Oh, that’s very 
nice, but it doesn’t happen 
in string theory.” Actually 
they didn’t even say it was very nice. 
But a year later they found it in string 
theory. The energy of the Kaluza-Klein 
particle is much too low to prove or 
disprove string theory, but it gives you 
different ways to think about what the 
possibilities are in string theory. If this 
warped geometry exists, they’d have to 
say it’s part of whatever model comes 
out of string theory.

Could the LHC find a Kaluza-Klein
particle before reaching full power?
We know roughly the energy of this 
thing. It could be that it’s an energy 
a little higher than the LHC. It could 
be that it’s the energy of the LHC. It 

It would be 
extremely 

exciting if they 
saw evidence 
for our theory, 
which would 
consist of a 
particle that 
is called the 
Kaluza-Klein 
partner of the 

graviton.

For more Comment, visit Columns
at www.sciencenews.org
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you think about the world. Since 1990, 
over 9 million courses have been sold.
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+$5 Shipping, Processing, and Lifetime Satisfaction Guarantee
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Probability Made Clear
Taught by Professor Michael Starbird
the university of texas at austin
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1.  Our Random World—
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2. The Nature of Randomness
3.  Expected Value—
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4.  Random Thoughts on 
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9. Probability Surprises
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12. Probability Everywhere

SAVE $160
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Probability Made Clear
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MITED TIME OFFER

70%
off

ORDER BY MAY 11

Turning the Odds 
in Your Favor
Every time you buy a stock or make plans based on a weather 
forecast, you are consigning your fate to probability. What Are 
the Chances? Probability Made Clear helps you understand the 
random factors behind almost everything—from the combinations 
of genes that produced you to the high odds that the waiting time 
at a bus stop will be longer than the average time between busses. 

Award-winning Professor Michael Starbird, a member of the 
Academy of Distinguished Teachers, knows the secret of making 
numbers come alive for nonmathematicians. He picks intriguing, 
useful, and entertaining examples to illustrate the fundamental 
concepts of probability, asking questions such as: When did the 
most recent common ancestor of all humans live? and What 
are the chances that you’ll win the lottery? Throughout these 
12 engaging lectures, you apply probability to areas of life 
ranging from physics to biology to fi nance, explore the nature of 
randomness, investigate probability’s unexpected uses, delve into 
probabilistic reasoning, and contemplate the fi eld’s puzzles 
and paradoxes.
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