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Search for Radiative Decays of Cosmic Background Neutrino
using Cosmic Infrared Background Energy Spectrum

Shin-Hong Kimv®", Ken-ichi TAKEMASA, Yuji Takeucur, and Shuji MaTtsuura’

Graduate School of Pure and Applied Sciences, Universiry of Tsukuba, Tsukuba, Tharvaki 305-8571, Japan
Vnstitute of Space and Astronautical Science, JAXA, Sagamihara 252-5210, Japan

(Received September &, 2011; revised November 22, 201 1; accepted December 1, 2011; published online January 18, 2012)

We propose to search for the neutrino radiative decay by fitting a photon energy spectrum of the cosmic infrared
background to a sum of the photon energy spectrum from the neutrino radiative decay and a continuum. By comparing
the present cosmic infrared background energy spectrum observed by AKARI and Spitzer to the photon energy
spectrum expected from neutrino radiative decay with a maximum likelihood method, we obatined a lifetime lower
limit of 3.1 % 10" to 3.8 x 10" years at 95% confidence level for the third generation neutrino vs in the v mass range
between 50 and 150meV /¢” under the present constraints by the neutrino oscillation measurements. In the left—right
symmetric model, the minimum lifetime of vs is predicted to be 1.5 x 10'7 years for ms of 50meV /c’. We studied the
feasibility of the observation of the neutrino radiative decay with a lifetime of 1.5 x 10'7 years, by measuring a
continuous energy spectrum of the cosmic infrared background.

KEYWORDS: neutrino radiative decay, neutrino mass, cosmic background neutrino, cosmic infrared background, COBE,
AKARI, Spitzer
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US Collaborators’ Facility at Fermilab

®March, 2011-
Started a collaboration with Fermilab Milli-Kelvin Facility group

who will work on the readout electronics at low temperature
around 4K.

Fermilab Milli-Kelvin Facility

Gustavo Cancelo. Herman Cease, Juan Estrada. Jonghee Yoo, Jiangnag Hao. Josh Frieman
Fermi National Accelerator Laboratory, Batawma, IL, 60510, USA

We propose to build a milli-Kelvin user facility at Fermilab. This facility would provide easy access
to a sub-Kelvin cryogenic apparatus for the Fermilab Users. The facility will have immediate uses for
SuperCDMS detector R&D, microwave kinetic inductance detector R&D (MKID), and crystal—phase
low background detector R&D. Moreover, the facility would attract Users who wish to test devices
such as ultra-sensitive superconducting sensors and low-noise quantum devices. An investment in a
cryogen-free dilution refrigerator and related test equipment would be instrumental for future detec-
tors and scientific experiments. In this proposal we request engineering/technical hours and support
for the facility design and purchase of a cryogen-free dilution refrigerator which requires a year of
lead time for delivery.
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