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“Search for a permanent electric dipole moment of the Ra-225 atom”

The observation of a permanent electric dipole moment (EDM) in a non-degenerate system would 
indicate violation of time reversal symmetry (T violation) or C(charge)P(parity) violation through the 
CPT theorem. The diamagnetic Ra-225 atom is a favorable system in the searches for permanent 
EDMs. Ra-225 has nuclear spin I=1/2. Experimental sensitivity to its EDM is enhanced due to its high 
atomic mass and the increased Schiff moment of its octupole deformed nucleus. The experiment 
involves collecting laser cooled radium atoms in a magneto-optical trap (MOT), transporting them 1 
meter with a far off-resonant optical dipole trap (ODT) and then transferring the atoms to a second 
standing-wave ODT in an experimental chamber. In this talk I will discuss the recent results from the 
experiment and plans for future improvements.

Yang Lan

“Ba-ion extraction and identification from high pressure Xenon gas for nEXO”

The Enriched Xenon Observatory (EXO) is searching for the lepton-number
violating double beta decay (0νββ) in 136Xe. If experimentally
confirmed, 0νββ will require the neutrino to be its own anti-particle,
i.e. Majorana particle, and shed light on the neutrino-mass hierarchy.
The currently running EXO-200 experiment uses 200 kg of Xenon enriched
to more than 80% in 136Xe and obtained the limit of T0νββ1/2≥1.1×10^25
years. In parallel, the development of nEXO has started which will
deploy 5 tonnes of liquid xenon in a time-projection chamber and is
expected to probe the inverted mass hierarchy of neutrino.

One of the design goals of nEXO is to unambiguously differentiate true
double beta decay events from background contributions through
Ba-tagging, i.e. by identifying the daughter isotope 136Ba of the 136Xe
decay. With an efficient Ba-tagging technique, the backgrounds can be
virtually eliminated which dramatically increases the sensitivity of the
0νββsearch. The nEXO collaboration is developing various Ba-tagging
techniques for liquid and gas phase xenon.

A setup is being developed for Ba-tagging in xenon gas. Its central
component is an RF-funnel to extract Ba-ions from high pressure xenon
gas (up to 10 bar) to a vacuum environment. The second stage, a linear
Paul trap, cools the ions through buffer gas cooling and bunches them
into a multi-reflection time-of-flight mass spectrometer to identify the
Ba-ion by precision mass spectrometry. The RF-funnel has been built and
tested to extract ions from xenon gas of up to 10 bar. The liner Paul
trap is currently under development. The Ba-tagging setup will be
presented and future works will be discussed.


