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Bi: hfs spectra
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Transition from asymmetric to symmetric fission
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Transition from asymmetric to symmetric fission
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185Bi: Isomer selective beta delayed fission

at these frequencies we obtain at the exit of the mass-separator...
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ISOLDE: beta-delayed fission
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185Bi: Isomer selective beta delayed fission

Alpha-calibrated Si-Si fission matrix
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Shape coexistence study in the Pb region
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Comparison of ¢, Tl and ;,Hg with ¢,Pb

For comparison radii trend for different isotopic chains it is better to use
relative 8<r?>: 8<r2> 1,5/ 8<r?>454 4,5
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remarkable coincidence of the relative-radii trends for Z = 80, 81, 82 at the extensive neutron range



Comparison of ¢,Po with ¢,Pb
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noticeable departure for Po — onset of deformation
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s3B1 & ¢, Tl isotopes: intruder isomers

unexpected growth of the isomer shift points to

the possible oblate-prolate mixture
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Bi: relative radii
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Even-N nuclei: shape evolution in the Bi and Tl isotopic chains markedly differs from
each other, although these chains are “mirror” in respect to the filled proton shell (Z = 82)

Radii trend for 44Bi is intermediate between “spherical” g,Pb trend and g,Po trend with the
onset of deformation



Hg and Bi radii
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In Bi, shape staggering occurs at the same N as in Hg (N = 105), with the same
amplitude and the same radii (deformation) difference between ground and vi, 5,
based isomeric states.



Bi: relative radii
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Radius of the strongly deformed '8Bi is found on the continuation of the Po-trend



Bi magnetic moments: qualitative considerations

3.2

[ =9/27 (hy),) o
- ’,*”i/ T x \\\\ _
} ‘K’ ’,i’"/% A,/é" ‘: \\\
i ‘ ’E’,/’ ’#’,'\ © §\\\
e . N y
I % + R % : \
B l % :
| { * Bi, 1S608
- e Bi IRIS
= Bj, literature
i 4 Fr, literature
104 108 11\2 116 120 124 128 132 \
N

linear N-dependence: first-order core-polarization correction?
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deviation from systematics: octupole degree of freedom influence?



Bi: Quadrupole moments
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Gradual increase of (oblate) deformation. Q, for '8Bi corresponds to 8 = -0.13
(in the strong coupling scheme). Cf. B, from IS: |Bpy| ~ 0.16



Pb region: Quantum Phase Transition
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Pb region

fermi energy

fermi energy
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change of spin-orbit splitting (shell gap) due to the tensor force

T. Otsuka, and Y. Tsunoda, The role of shell evolution in shape coexistence,
J. Phys. G: Nucl. Part. Phys. 43 (2016) 024009



Bi: main results

—_—

. 0<r’>, U, Q, for 25 Bi isotopes/isomers

2. Marked deviation of Bi 8<r?> trend from (spherical) Pb & Tl trend

(©) I > V)

at N <109, onset of small oblate deformation (?)

. Large isomer shift (shape coexistence) for intruder isomers
. Large shape staggering at A = 188 (N = 105)
. Systematic behaviour of ™ = 9/2- (1Thg,,) and ™ = 10~ (TThy,, Vii35)

magnetic moments, deviation for A = 215, 217

. First isomer selective BDF study ('88Bi). Spin dependence of BDF



Shape coexistence study in the Pb region
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more than 120 isotopes/isomers were studied



Comparison of ¢, Tl and ; Hg with ¢,Pb
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Large prolate deformation for 181 183, 18Hg, Return to “sphericity”: to the same Pb-TI trend



Bi: relative radii
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Odd-N nuclei: radii trend for 4;Bi is intermediate between “spherical” 4,Pb trend and g4,Po
trend with the onset of deformation (although in a lesser extent than for even-N nuclei)



