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Searching for extragalactic neutrinos and
dark matter in the Antarctic Ice

September 11 2015

9%

" -;.'.'.‘

8 NS SEEEE B
Tl i Ll LY

B LLECEEEEELE T T T

o aana@ReRREN JHEERERe

#s SRRTRARREREIET. e

L1
age
T TIE
.
o

Yale University physicists are part of two international research efforts
at the South Pole—the IceCube Collaboration and DM-Ice—that have
announced new observations on cosmic neutrinos and the nature of dark
matter.

1/4



PHYS 19X

Scientists from the IceCube Collaboration have announced new results
on the detection of cosmic neutrinos. Buried 2,450 meters below the
surface in the Antarctic ice shield, the IceCube experiment has detected
muon neutrinos—subatomic particles that travel through the universe
nearly undisturbed by other matter—that originated outside the Earth's
galaxy. The observation includes some of the highest-energy neutrinos
ever observed from the direction of Earth's Northern Hemisphere.

The results have been published in the journal Physical Review Letters.

Neutrinos are never directly observed. IceCube, a gigaton particle
detector located near the Amundsen-Scott South Pole Station, observes
the by-products of neutrinos that interact with the Antarctic ice. The
detector records about 100,000 neutrinos every year, most of them
produced by the interaction of cosmic rays with the Earth's atmosphere.
Those interactions also create billions of atmospheric neutrinos. In this
study, the researchers identified about 10 high-energy neutrinos of
cosmic origin, possibly produced by massive, exploding stars or black
holes elsewhere in the universe.

"The Antarctic Ice at the South Pole is a fantastic place to do
experiments," said Reina Maruyama, an assistant professor of physics at
Yale and longstanding IceCube collaborator, who was involved in the
construction and commissioning of the IceCube detector. "At that depth
the ice 1is clean and transparent for detection of light from particles
resulting from neutrino interactions. The ice also provides an effective
shield from backgrounds for a dark matter search."
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https://phys.org/tags/neutrinos/
https://phys.org/tags/dark+matter/
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Deployment of one of the DM-Ice detectors at the South Pole, with (left to right)
Albrecht Karle, Freija Descamps (front), Michael Carson, Perry Sandstrom, and
Reina Maruyama.

Maruyama is the spokesperson for the direct detection dark matter
experiment DM-Ice. Located with IceCube in the Antarctic ice shield,
DM-Ice aims to detect the annual modulation of a weakly interacting
massive particle (WIMP) dark matter signal. In a paper presented this
week at the international TAUP conference, DM-Ice addresses one of
the longest-standing claims about the observation of a dark matter signal
in an earlier experiment, called DAMA.

DM-Ice shows that the annual modulation signal is unlikely to be
explained by muons created in the atmosphere and related instrumental
backgrounds. That finding brings scientists one step closer to
understanding the data produced by DAMA.

More information: "Measurement of Muon Annual Modulation and
Muon-Induced Phosphorescence in Nal(Tl) Crystals with DM-Icel7."
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