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Quantum Turbulence Driven by Object Motions in
Superfluids

Hideo Yano and Makoto Tsubota

abstract: In superfluids with order parameters of an amplitude and a
phase, superflows are driven by the gradient of the phase. Since only
phase defects with a 2z rotation force the superflows turbulent, the
superfluid turbulence (quantum turbulence) consists only of quantized
circulations around the defects, namely quantized vortices. This charac-
teristics enables to explore turbulence with respect to motions of quan-
tized vortices. In experiments, quantum turbulence can be driven by
object motions with attached vortices. Using this method, we have in-
vestigated the motions of quantized vortices in quantum turbulence, as
well as the motions of vortex rings emitted from quantum turbulence.
In this letter, we report vortex motions in superfluid *He turbulence

from both experimental and numerical studies.
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First Observation of PeV-Energy Neutrinos with IceCube
Aya Ishihara and Shigeru Yoshida

abstract:  Ultra-high energy neutrinos are produced in the extreme ob-
jects in a far Universe. The IceCube neutrino observatory is the experi-
ment to establish the cosmic neutrinos as the astronomical messenger.
IceCube has recently detected 2 ultra-high energy neutrinos of ~1 PeV
(=10" eV). The probability these events are fully explained by the at-
mospheric background is 0.3%. This is a first indication of the extra-
terrestrial neutrinos associated with ultra-high energy cosmic ray emis-
sions. This detection marks a milestone in the field of neutrino

astrophysics.
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