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Measurements of the mean lifetime of the low-energy J"=1and J"=3 TAC channelc(2.26 ps/channel) 5
states in 22Th have allowed for the electric dipole transition probabilities and I
the intrinsic dipole moment to be determined. The experimental results are
compared with theoretical predictions which indicate that 22Th may be the 5
nucleus with the largest octupole deformation. This study indicates that the =
nuclei 2°Th and ???Pa may be good candidates for the search for a permanent 0 . . J ' : =
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atomic electric dipole moment and physics beyond the Standard Model. Energy (keV)
Project Description Key Results, Conclusions and Impact
A vanishingly small but non-zero permanent electric dipole moment (EDM) in ® (1) =4(2) ps and T(3) = 13(2) ps = B(E1;1" = 0*) = 8(6) x 10 W.u.
the electron is predicted by the Standard Model of particle physics. A non- ® These values result in an intrinsic dipole moment of D, = 0.16(8) efm
Z€ro EDN! may offer a SOIUt'Of‘ to the matter—a.ntlmatter a.symmetry observed ® Consistent with a significant octupole deformation or pear shape
in the Universe but the magnitude of the p.redlctec.l EDMis too.smalol.. ® Excellent agreement with theoretical calculations in the literature suggesting
Octupgle-defo.rmed, or. pear-§haped, atomic nuclei have been |d§nhﬁed as |33 = 0.11(2) which is the largest reported to date
potential candidates with which to search for an electron EDM since the non- ® Th: . . - 228

. L . . . This result means that odd-mass atomic nuclei in the vicinity of 2*Th may be
uniform distribution of protons and neutrons induces a dipole moment [1]. It i \ .
. . e . the best candidates with which to search for a permanent EDM
is predicted that the sensitivity to an electron EDM has a quadratic ° . g e Le gt
dependence on the octupole deformation parameter, B.[2]. It is possible to Currently, significant effort in this field is focused on octupole-deformed Rn and
P P ' P o R P Ra nuclei but this study suggests that #?°Th and ???Pa may be preferable

extract the B, value by measuring the mean lifetimes of the low-energy odd- References
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