©
2018 2020

Search for neutrino-less quadruple beta decay and electron capture with liquid
xenon detector
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I have searched for the neutron-less quadruple beta decay of 136Xe in XMASS.

The neutrino-less quadruple decay violates the lepton number, and the process can undergo even in
the case that neutrino is a Dirac particle.XMASS is an 832 kg liquid xenon detector. Thanks to its
low background event rate, and its capability of beta/gamma events separation, this neutrino-less
quadruple beta decay search was conducted with high sensitivity.

No significant excess from the known background was observed and the first experimental constraint
of the half-life of this decay mode was set. | reported this result at the JPS conference. The
paper related to this research is under preparation. XMASS also has 124Xe isotopes that can undergo
neutrino-less quadruple electron capture. To search for this process, | generated signal and
background simulation data. This background simulation data can be used for other physics targets,
such as dark matter searches using the whole XMASS data set.
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