Every nowand then

. 1IN Sclence,
a discovery comes along

that is so contrary to expectations that

it changes the way we think
about the cosmos.

Two teams announced such a finding in 1998. In direct con-
trast to what scientists thought, the universe’s expansion is
speeding up.

Imanine the yniverse a5 a balloon, with galaxies painted on its suriace,
As air 1s pumped into the balloon, the balloon expands, and the galages
move away from one another. Ever since Edwin Hubble discoverad in
19259 thal e universe 1S expanding, scientisls assumed thal e gravity
of galaxies would slow down cosmic expansion, as if &ir is pumped info the
talloon at 2 slower and slower rate. Instead, the two teams in 1998
discovered that cosmic expansion s aocalkerating, as if the balloon's size
is growing at a faster and faster rate.

What form of energy is acting against gravity and causing the
universe's expansion to accelerale?

stientists have concocted dozens of kdeas, but we don't know which ona,
if any, is correct. Physicist Michael Turner coined the term “dark energy”
1o describe this mysterious phenomenan, Dark energy, combined with
dark matter, seem fo be the dominant components of the universe. NASA,
in partnership with the LS. Department of Energy, is planning the Joint
Chark Enargy Mission {JDEM) to crack this profound mystery

Joint Dark Energy Mission (JDEM)

The JOEM mission will be jointhy funded and developed by NASA and
the U.5. Department of Energy. The spacecratt will make precise
measurements of how the universes expansion rate has changed with
lime, which will yigld wital clues aboul which ideas are consistent wilh
observations, and which ones can be thrown out

JOEM will also raprasent a8 partnership betwesn astronomers and
physicists. The project will be managed at MASAS Goddard Space Flight
Center, in Greenbell, Maryland. Goddard played a major role in building
and managing Hubble and WA, and it has many experts in dark enargy
Launch Is scheduled for approximately 2015,
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Gandlas, Measuring the apparent brighiness ol a 1ype & Supermnova QIves
nomers a direct meastire of its dislance
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gy pamstakingly observing Iy B supernoyvas al diberes
dnd by seaing how their light has been “stretched oul” by
[ Teame Caloulaled how ihe II'.' 56 S EXDEnSIon Nas of

DARK ENEREY WAS DISCOVERED
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universe in 1998 Ihu aroups, known as the Supemaova Cosmology
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salvas to smitharaens. Typa la supermovas are special because thay all exploda

jith nearly the same luminosity. S0 astronomess can use them as “s@andard
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[ dislances from Earkh
ISITIG ExXpansion,
anqerd over time, The
two teEams made most of their observations with ground-based felascopes
Ihey akso used NASAS Hubb I- Sna -*I*I--L ope (HST) to improve the accuracy
O eI measurements, since 1598, complelsy independent sludies wilh MA=AS
Chamdra X-ray Observatory and Wilkinson Microwawe  Anisotropy Proba
(WMAF) have confirmed the initfal findings: we live in a2 universe whose
gxpansion is accelerating.

Whataver it is, modern astronomical measurements show thal ahuut
12% nf [he lotal energy in the unwerse is dark Energ'g The res
sists of dark malter £23%0 and the familir gomic matter hal makes II| qur
bodies (4.6%) H it knowing the natura of dark anargy would be akin to a
allen seentisl irving (o undersiand earin s surface Withoul Enosandg the nature
ol witir. seientists cannot claim to understand the univarse at its deepest leve
f they can't explain its dominant form of energy. Unlocking the mysteries of
dark enesiy wWill have profound imglicatbions [0 Bolh phwsics and astronomy
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Ferhaps more important, dark energy controls the fate of the universe.
In S0me heories, dark ensrgy Will causs the universe [0 accelerate forever
ventually spreading out galaxias so thinky that our cosmos will be a dark,
cold, and lonely realm, In other Meories, dark energy could reverse i1S
properties in Ihe distam fulure, causing he universe [0 collapse Dack upan
itsif in a “big crunch.”

will Qark energy 15 that scientists haw

Unlike some nysteries, where nobody
a5 any idea how to solve if, the problen

eveloped too many possible solutrons
It's possible that one of their ideas is cor
resct, but 50 far the scientific community
has not sellled on a single explanation.
HEre are dowr of e eadmg conlenders
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The Energy of Empty Space

arientists have known for decades that even supposadly "emply” space could have

ey, The eneragy contaimed in his vacuum, known as e cosmological
onstant, could be providing the oomph that 1s pushing galaxies apart from one anothar

dal an ever-laster rate

Mndlﬂeﬂ Gravity
Ir theory ol ||f|,| Y I dsad on e laws ol Newton and cinstemn, 15 sery well lested
on fhe scale of the solar 'ml-"- Ut perhaps over VECY e ) listances, such as

58 3oross the cosmos, our understanding breaks down, A new Bw of gravity may

.a_I-,. plain wi -,.-.:mlln.-r._'d 1Ei0n is speeding up

A Dynamical Energy Fna.-ld
oome theorists think that an invisible enargy field known as guintessence pervades

dnil 'I|;1I 'I|-- ||'r| re qf this field varies with time. Al the moment
it in the futmes, it may revarse itsalf

runiverse,
qUintEssEnce is causin
leading toa big ..'||I|..I|.

E:Ha Dlmansmns
The influence of unseen extra dimengions of the universe predicted hy superstring
fEnry
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