
 

NIST chips help BICEP2 telescope find direct
evidence of origin of the universe
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NIST chip identical to the 16 chips integrated into the BICEP2 telescope camera
at the South Pole. Each custom superconducting circuit chip amplifies the
electrical signals generated by 32 microwave detectors and assembles them into a
sequential time stream. Credit: Schmidt/NIST

The view back in time—way back to the origins of the universe—just
got clearer. Much clearer.

A team of U.S. cosmologists using the BICEP2 telescope at the South
Pole announced this week that they have discovered the first direct
evidence of the rapid inflation of the universe at the dawn of time,
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thanks in part to technology developed and built by the National Institute
of Standards and Technology (NIST).

The BICEP2 camera relies, in part, on the extraordinary signal
amplification made possible by NIST's superconducting quantum
interference devices (SQUIDs).

The team of cosmologists from Harvard University, the University of
Minnesota, the California Institute of Technology/Jet Propulsion
Laboratory (JPL) and Stanford University/SLAC used BICEP2 to
observe telltale patterns in the cosmic microwave background—the
afterglow of the Big Bang almost 14 billion years ago—that support the
leading theory about the origins of the universe.

The patterns, so-called "B-mode polarization," are the signature of
gravitational waves, or ripples in space-time. These waves are direct
evidence that the currently observable universe expanded rapidly from a
subatomic volume in the first tiny fraction of a second after the Big
Bang. The project was funded by the National Science Foundation.

Researchers at NIST's campus in Boulder, Colo., made the custom
superconducting circuits, or chips, that amplify electrical signals
generated by microwave detectors measuring primordial particles of
light. JPL made the detectors. The NIST chips, which along with the
detectors are chilled to cryogenic temperatures, also assemble the signals
into a sequential time stream that can be read by conventional room-
temperature electronics.
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BICEP2 telescope focal plane array (camera) using NIST SQUID chips. Credit:
Anthony Turner/JPL

"This is an exciting and important new result, and we are pleased that
technology developed at NIST played a role," said physicist Gene Hilton,
who was responsible for production of the NIST chips.

The 16 NIST chips contain a total of more than 2,000 SQUIDs, which
measure the magnetic fields created in coils that carry and amplify the
very small currents generated by the detectors. NIST researchers
invented a method for wiring hundreds of SQUID signal amplifiers
together to make large arrays of superconducting detectors
practical—part of the cutting-edge technology that helps make BICEP2
especially powerful.
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Physicists just celebrated the 50th anniversary of the SQUID, which has
broad applications from medicine to mining and materials analysis—and
now more than ever, cosmology.

  More information: bicepkeck.org/

Provided by National Institute of Standards and Technology

Citation: NIST chips help BICEP2 telescope find direct evidence of origin of the universe (2014,
March 18) retrieved 26 April 2024 from https://phys.org/news/2014-03-nist-chips-
bicep2-telescope-evidence.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://bicepkeck.org/
https://phys.org/news/2014-03-nist-chips-bicep2-telescope-evidence.html
https://phys.org/news/2014-03-nist-chips-bicep2-telescope-evidence.html
http://www.tcpdf.org

