Rumours fly that gravitational waves have
been detected
17 March 2014, by Shannon Hall
allow astronomers to glimpse the universe in its
infancy.
"It's been called the Holy Grail of cosmology,"
Hiranya Peiris, a cosmologist from University
College London, told the Guardian. "It would be a
real major, major, major discovery." Any convincing
evidence would almost certainly lead to a Nobel
prize.
Follow up: Evidence spotted for universe's early
growth spurt

This detailed map of the cosmic microwave background
is created from seven years worth of data. The color
variations correspond to temperature variations in the
young universe: the seeds for stars and galaxies
observed today. Credit: NASA

The signal is rumored to have been found by a
telescope known as BICEP (Background Imaging
of Cosmic Extragalactic Polarization), which scans
the sky from the south pole, looking for a subtle
effect in the cosmic microwave background (CMB):
the radiation released 380,000 years after the big
bang when space became transparent to light and
photons were allowed to travel freely across the
universe.

Last week the Harvard-Smithsonian Center for
Astrophysics (CfA) stated rather nonchalantly that
they will be hosting a press conference on
Monday, March 17th, to announce a "major
discovery." Without a potential topic for journalists
to muse on, this was as melodramatic as it got.
But then the Guardian posted an article on the
subject and the rumors went into overdrive. The
speculation is this: a U.S. team is on the verge of
confirming they have detected primordial
gravitational waves—ripples in the fabric of
spacetime that carry echoes of the big bang nearly
14 billion years ago.
If there is evidence for gravitational waves, it will
be a landmark discovery, ultimately changing the
face of physics.
Not only are gravitational waves the last untested
prediction of Albert Einstein's General Theory of
Relativity, but primordial gravitational waves will

The South Pole Telescope (left) and BICEP (right).
Credit: Dana Hrubes

While the CMB has been mapped in exquisite
detail, astronomers think that hidden within the map
is a second fingerprint, which would reveal
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gravitational waves. Its radiation was scattered
distribution.
toward us from the universe's earliest atoms,
similar to the way blue light is scattered toward us The microwaves also travel across the entire
from the atoms in the sky. And just as the sky is
observable universe first. Only last year the signal
slightly polarized—the waves have a preferred
was detected in the CMB for the first time using the
orientation—so is the CMB (on the level of a few
South Pole Telescope, but it was in fact distorted
percent).
by intervening clusters of galaxies and not intrinsic
to the CMB itself.
Cosmologists are digging through the data,
searching for a subtle twist in the polarized light,
The announcement will be made on Monday at
known as B-modes. If a gravitational wave moves noon EST.
through the fabric of spacetime, it will squeeze
spacetime in one direction (the universe will look a
little hotter) and stretch it in another (the universe
Source: Universe Today
will look a little cooler). The photons will scatter with
a preferred direction, leaving a slightly polarized
imprint on the CMB, due to the passing
gravitational wave.
Not only will detecting this slight polarization pattern
in the CMB allow astronomers to uncover evidence
of primordial gravitational waves but they will
provide proof that immediately after the big bang
the universe expanded exponentially—inflated—by at
least a factor of 1025. While the theory of inflation
is a pillar of big bang cosmology and helps explain
key features of the observable universe today (i.e.
why the universe is outstandingly uniform on such
massive scales), many physicists don't buy it. It
remains a theoretical framework because we can't
explain what physical mechanism would have
driven such a massive expansion, let alone stop it.
Inflation is the only mechanism with the ability to
amplify gravitational waves, born from quantum
fluctuations in gravity itself, into a detectable signal.
"If a detection has been made, it is extraordinarily
exciting," Andrew Jaffe, a cosmologist from Imperial
College, London, told the Guardian. "This is the real
big tick-box that we have been waiting for. It will tell
us something incredibly fundamental about what
was happening when the universe was only 10-34
seconds old."
But even if the rumors prove true, it's crucial to
remain skeptical. Extracting the signal is extremely
tricky. The CMB's temperature varies by a few parts
in 100,000. In comparison, B-modes account for
just one part in 10 million in the CMB temperature
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