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(Purcell-Ramsey theorem) The non-zero expectation value of the operator

d = Zeara, a=1, ..., Z,

a

in a stationary state of an atom W1th a certain value J of angular momentum
requires simultaneous - and J - violation.

E. M. Purcell and N. F. Ramsey, Phys. Rev. 78, 807 (1950)
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in a stationary state of an atom w1th a certain value J of angular momentum
requires simultaneous - and J - violation.
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% An atom can acquire an EDM from the nucleus.
Y A nucleus acquires an EDM from either nucleon EDM or LT -violating
interaction between nucleons and pions.
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(Schiff theorem) In a homogeneous external electric field E,, the nuclear EDM
induces the rearrangement of electrons in such a way that they generate an

electric field at the nucleus that opposes E,,.

L. I. Schiff, Phys. Rev. 132, 2194 (1963)
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Electrostatic potential ot a nucleus:

p(R) = |;p(_ri‘d3r : ;(d-vR)/ |£(f)r‘d3r

/dgfr p(r)=2; d= /erp(r) d’r; R = electron coordinate
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Taylor expansion: |R 1_ r\ = ;{ r - VR]:_Iz | ;(r - VR)ZI:;
e
p(R) = 7 -47S - VRo(R) - - -

Nuclear Schiff moment:

| 3 2 o 1 3 2
S—m(/drep(r)rr 3dZ drp(r)r)

The nuclear Schiff moment induces the nuclear electric dipole moment
(EDM) in surrounding electrons.

V. Spevak et al., PRC 56, 1357 (1997)
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QS — € Z r 2Y()3(Qp) (Octupole operator)

J. Dobaczewski et al., PRL 121, 232501 (2018) and the supplemental material
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Vurlp(r), ... ]

r |fm]

self-consistent
mean field

% 7 parametrizations of energy density
functional (EDF) have been used.

% Hartree-Fock-Bogoliubov (HFB) equations
are solved.

Y Quasiparticle blocked state: 7[532]3/2~




Correlation between Octupole and Schiff Moments
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J. Dobaczewski et al., PRL 121, 232501

H. Wollersheim et al., Nucl. Phys. A 856, 261 (1993) (2018) and the supplemental material



Summary and Outlook

z? Summary @ Outlook




Summary and Outlook

z? Summary @ Outlook

% There is a strong correlation
between the nuclear Schiff moment

of 227 Ac and the octupole moment
of 226Ra.



Summary and Outlook

z? Summary @ Outlook

% There is a strong correlation
between the nuclear Schiff moment
of 227 Ac and the octupole moment
of 226Ra.

v The obtained value of the intrinsic

nuclear Schiff moment of 227Ac is
37.1+ 1.6 e fm°.



Summary and Outlook

k’
z/ Summary @ Outlook
% There is a strong correlation % We are continuing our calculations
between the nuclear Schiff moment to obtain the laboratory Schiff
of 227 Ac and the octupole moment moment.
of 226Ra.

v The obtained value of the intrinsic
nuclear Schiff moment of 227Ac is

37.1 + 1.6 e fm>.
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