
 

South Pole Telescope helps Argonne
scientists study earliest ages of the universe

October 29 2013, by Louise Lerner

  
 

  

At the South Pole Telescope, scientists measure cosmic radiation still traveling
across space from the early days of the universe. Credit: Daniel Luong-Van,
National Science Foundation

(Phys.org) —For physicist Clarence Chang at the U.S. Department of
Energy's (DOE) Argonne National Laboratory, looking backward in time
to the earliest ages of the universe is all in a day's work.

Chang helped design and operate part of the South Pole Telescope, a
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project that aims a giant telescope at the night sky to track tiny bits of
radiation that are still traveling across the universe from the period just
after it was born.

"Basically, what we're looking at is the afterglow light of the Big Bang,"
Chang said.

In the wake of the Big Bang, all the matter in the universe was just hot,
dense particles and light. As the universe got older, it began to spread out
and cool down over time, and the intense light from that period traveled
across space. It's still traveling, hitting us all the time, and it has a very
distinct radiation signature. "We call this the Cosmic Microwave
Background, and it is essentially a snapshot of the universe as it looked
about 400,000 years after the Big Bang," Chang said.

There's still a lot we don't know about the makeup of the early universe.
Particularly mysterious are the dark matter and dark energy that appear
to make up 95% of the universe, but about which we know very little.
Mapping the Cosmic Microwave Background can shed some light on
these dark forms.

"The Cosmic Microwave Background photons have traveled so far in
time that some of them bumped into the early galaxy clusters along the
way," Chang said. "You can detect this because they get kicked around a
bit, which changes the radiation signature."

This is useful because one of the things we do know about dark energy is
that it affects how galaxy clusters form. Being able to compare the
distribution of distant galaxy clusters with the distribution we observe
nearby helps physicists decode the role dark energy played – and
continues to play – in the universe.

The majority of the Cosmic Microwave Background radiation has
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wavelengths of just one to two millimeters. These photons are absorbed
by water, so in order to catch them, you need a very dry, flat and
preferably cold space, which narrows it down to just two locations on
Earth. One is the Chilean mountains, where we have a different sky
mapping project underway, and the other is the South Pole.

The South Pole telescope is more than 30 feet across; Chang and
colleagues at Argonne helped build its camera. ("We had to build the
camera ourselves, because no sane person needs a camera that sees down
to wavelengths at millimeter length," he said.) He is part of a rotation
that travels to the Pole for weeks at a time to check how the camera is
functioning and perform maintenance.

Developing and designing the detectors for the camera required
expertise from multiple Argonne facilities and research divisions,
including the Center for Nanoscale Materials.

At the core of the detector technology is an extremely thin
superconducting film. Although superconductors can carry an electrical
charge perfectly, they are extremely sensitive to changes in temperature.
When thermal radiation from the Cosmic Microwave Background hits
the camera, it heats the material up slightly, which changes the
conductivity of the film. This lets physicists record the energy coming
from that particular part of the sky.

"So far we've mapped about 2,500 square degrees of the sky," he said,
"so there's just 37,500 to go."

The South Pole telescope is funded through the National Science
Foundation and the DOE's Office of Science. The other institutions in
the partnership are the University of Chicago, the University of
California at Berkeley, Case Western Reserve University, the Harvard-
Smithsonian Center for Astrophysics, McGill University, the University
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of Colorado at Boulder and the University of California at Davis.

Provided by Argonne National Laboratory
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