VENUS GLORY: ESAMPS/DLRIDA. NOSE: P, LOENICKERDOC-STOCK/CORBIS

In March, the Venus
Express probe released
this false-color image
of a glory in Venus’
atmosphere, measuring
about 750 miles across.

Venus Glory Reveals
Cloud Qualities

That rainbow circle of light you might glimpse in the sky out an
airplane window is known as a glory. For the first time, astronomers
have fully imaged one on another planet.

Glories occur at a point in the sky opposite the sun when light scatters off
tiny liquid particles, usually water in our clouds, refracting into rings. After
analyzing this view of a glory on Venus — combining three wavelengths
into a false-color image — astronomers were surprised to learn that the
planet’s clouds aren't pure sulfuric acid after all, but may include iron
chloride and pure sulfur. —KARRI FERRON

1ied 52

ULTRAVIOLET VISIBLE NEAR INFRARED

The color image of the glory (top) is a composite of these three photos, which were taken
at different wavelengths of light during the phenomenon.
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The Nose
Knows
More
Than We
Thought

From roses to
rainstorms to rotten
eggs, our noses pick
up thousands of scents every
day. But just how many smells
can we discern? Try a trillion
far more than once thought.

For decades, the number
of scents the average person
could distinguish was said to
be about 10,000, an unverified
estimate that smelled fishy to
some researchers.

“We decided to do some
experiments to replace the
number with a more realistic
one,” says neurobiologist
Andreas Keller of Rockefeller
University.

Keller’s team, which
published the findings in
March, had 26 volunteers
sniff 520 odor “cocktails.”
Each was a dilferent blend
drawn from 128 distinct odor
molecules. Participants were
able to distinguish between
even highly similar mixtures.
Extrapolating from these
findings, Keller estimates the
average person can detect
at least | trillion different
smells, and probably far
MOTE. — APRILREESE
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Meet the

Exoplanet

Class of

2014

Another year,

another amazing

haul of exoplanets
— worlds around other stars.
The known total doubled to
over 1,800, and headlines
trumpeted several exciting,
groundbreaking firsts. The
numerous alien-world oddities
that cropped up expanded our
limited, solar system-centric

perspective on nature’s
creativity. Just have a look
at some of the “stars” of the
Exoplanet High Class of "14!

—ADAM HADHAZY
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OGLE-2013-BLG-

0341LBb
Biggest trendsetter

This mouthful of an exoplanet
stands as the first approximately
Earth-size world, with an
Earth-like orbit, in a double-star
system. Before, astronomers
had no clue if Earthly worlds
could form in such systems.
Given that at least half of all
stars are binaries, the finding
greatly expands the odds for
life in the universe.

Kepler-10c
Biggest beefcake

This burly waorld is the first-ever
“mega-Earth.” Scientists knew
that Kepler-10c was a “super-
Earth” — a planet a few times
Earth’'s size — since discovering
itin 2011. But these planets
could range from gaseous mini-
Neptunes to rocky Earth-like
worlds. A new measurement

of Kepler-10c¢'s mass, however,
confirmed the world is solid,
having 17 times Earth’s mass. It's
the “Godzilla of Earths,” one
researcher quipped.

GU Pschb
Most hipster

Talk about outside the
mainstream. GU Psc b set the
record this year for the greatest
distance from its star. This rebel
planet hangs out in an orbit
about 200 billion miles from its
host star — about 2,000 times
the average Earth-sun distance.
As big as about a dozen
Jupiters, GU Psc b's outsider
status challenges leading planet
formation theories.

Kepler-186f
Most likel
to succee

Hopes that alien life might exist
got a huge boost in 2014 with
the discovery of Kepler-186f.
It's the first Earth-size planet
discovered in another star’s
not-too-hot, not-too-cold
"Goldilocks" zone, where
liquid water can persist on a
planetary surface. Potentially
the friendliest-to-life exoplanet
yet found, Kepler-186f will be
studied for years to come.
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Kepler-413b Kapteyn b
Biggest drama queen Most dependable

There's always a moody one. A loyal buddy, that Kapteyn b.
Kepler-413b has a very waobbly This newfound exoplanet is
orbit, research this year showed. 11.5 billion years old, more than
As it orbits a pair of stars, the twice our planet’s age. But here’s

exoplanet dips above and below the kicker: Kapteyn b might well
the plane of the stars’ orbit in an have been — or even may still
11-year cycle. Earth takes 112,000  be — habitable, as it, too, has

years to complete such a wobble an orbit that could allow liquid
cycle. Unlike most “transiting” water. Life would have had
exoplanets — which, from our many extra billions of years to
perspective, cross the faces of develop here under the stalwart
their stars like clockwork — planet’s dim, red sun.

Kepler-413b goes long periods
without a transit because of

its wild orbital swings. It won't
transit again until 2020.

Gliese 581 d and Gliese 581 g
The dropouts

Exoplanet High had a few big dropouts this year.
Gliese 581 d and Gliese 581 g, touted as the first
potentially habitable exoplanet back in 2010, both
failed to make the grade. Closer scrutiny of the
Gliese 581 system reveals that the dips in starlight
thought to arise from these planets crossing in fr
are more likely just due to sunspots.
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This telescopic view reveals the sunspot group to be
much darker in visible wavelengths. It could even be
observed at sunset with the naked eye.
&=

v Although the sun’s current 1 1-year

} % cycle of activity is one of the quietest
- ever recorded, this Oct. 20 image

(left) is anything but calm. The

‘. ) composite combines different views of
: ' extreme ultraviolet light captured by
NASA's space-based Solar Dynamics
Observatory. The coronal loops —
massive magnetic arches of hot gas —
sizzle at 1.8 million degrees Fahrenheit
(yellow), while plumes of plasma (red)
simmer at a relatively cool 90,000 F,

In October, the area known as active
region 12192 (the bright patch on the left
side of the main image) spawned the larg-
est sunspot group in 24 vears. According
to NASA solar scientist C. Alex Young,
the region is unusual because it produced
The sunspot fairly large solar flares but not the huge

spanned almost
80,000 miles —
nearly the size

me time, sometimes
of Jupiter. damaging satellites. —rnnimaas
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A Remarkable Journey
into Your Amazing Brain

Inside your head sits the most complex object in the known universe—
the human brain. We all have a basic conception of how our brains
function, but when did you last dive into the fascinating world of
neuroscience to truly understand the inner workings of your mind?

In Your Best Brain, Professor John J. Medina—an award-winning
scientist, New York Times best-selling author, and leading advocate for
brain research—delivers 24 exciting lectures that probe the origins of
conscious , memory, emotion, attention, intelligence, and much,
much more. You will gain a thorough understanding of the science
behind your best brain, and in many lectures, you'll be able to practice
scientifically proven methods for improving your memory, boosting
your creativity, and keeping your mind sharp for years to come.
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Your Best Brain

Taught by Professor John J. Medina
UNIVERSITY OF WASHINGTON SCHOOL OF MEDICINE

LECTURE TITLES

How Your Brain Works

Your Unique Thinking Abilities
Damaged Brain, Damaged Function
Neuroplasticity—Your Flexible Brain
How Your Brain Uses Memory

The Advantages of Forgetting
Creativity and Fluid Intelligence
How Your Brain Uses Your Senses
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Seeing with Your Brain—Vision
10. Feeling with Your Brain—Emotion
11. How Emotion Drives Attention
12. Pleasure and Your Brain

13. What Makes You Happy

14. How Your Brain Manages Stress
15. Your Social Brain

16. How Infant Brains Work

17. How Adolescent Brains Work

18. Sex and Your Brain

19. How Your Brain Ages

20. How Your Brain Copes with Grief
21. How Self-Control Works

22. The Power of Exercise

23. Improving Your Memory

24, Why Your Brain Needs Sleep

Your Best Brain
Course no. 1606 | 24 lectures (30 minutes/lecture)

'SAVE UP TO $190

DVD $269795 NOW $79.95
CD $49995 NOW $59.95

+$10 Shipping, Processing, and Lifetime Satisfaction Guarantee
Priority Code: 106999

For 24 years, The Great Courses has brought the
world's foremost educators to millions who want to
go deeper into the subjects that matter most. No
exams. No homework. Just a world of knowledge
available anytime, anywhere. Download or stream
to your laptop or PC, or use our free mobile apps
for iPad, iPhone, or Android. Over 500 courses
available at www.TheGreatCourses.com.



