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Au: In total 10 papers (PRC, PRL, PLB, NIM)

Au IS/hfs study; charge radii 
(Phys. Rev. Lett. 131, 202501 (2023))



  

Different patterns of radii (deformation) behavior 
near midshell



  

CERN News



  

Shell effect in charge radii: Experiment

Kink indicator:



  

Theory (kink and OES): 

RMF 
Fayans functional 
NR-HF (Nakada) with modified 
             spin-orbital interaction from 
             the chiral effective field theory

Different mechanisms:
RMF — Single-particle structure, 
              inessential smearing effect 
              of pairing;
Fayans — Pairing with additional 
                 dependence on density gradient;
Nakada — Density dependence 
                   of SO interaction.

Shell effect in charge radii: Theory

All: crucial role of νi11/2 occupation

P. M. Goddard, P. D. Stevenson, and A. Rios, PRL 110, 032503 (2013)



  

Shell effect in charge radii: Theory

Δε = εj (g9/2) – εj (i11/2) = +370 keV (RMF) 
instead of experimental –780 keV

Relativistic Hartree-Bogoliubov calculations 
with the DD-ME2 functional



  

Shell effect in charge radii: test of the theory

215Big [πh9/2]
215Bim [πh9/2 × (νg9/2 × νi11/2)]27/2 

2g9/2

1i11/2

215Big 215Bim

2g9/2

1i11/2

occ(i11/2, g) < occ(i11/2, m)          δ<r2>(m, g) > 0

occ(i11/2, g) > occ(i11/2, m)          δ<r2>(m, g) < 0

ε (g9/2) < ε (i11/2) 

ε (g9/2) > ε (i11/2) 



  δ<r2>(215mBi, 215gBi) = –0.029(4) fm2  →  νi11/2 is lower than νg9/2!

Isomer shift in 215Bi



  

Isomer shift in 215Bi

215Bim

215Big



  

μexp = 3.13(3) n.m.
for configuration [πh9/2 × (νg9/2 × νi11/2)]27/2: 

μadd = 3.19 n.m.
confirmation of the assignment of the 

configuration with the unpaired 
νi11/2 neutron

additivity relation:

Isomer shift in 215Bi as a test of the shell-effect theory

Schematic calculations: 
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δ<r2˃(215mBi, 215gBi): expt.                             –0.029(4) fm2 
                                  calc. (Δε = +370 keV)  –0.026 fm2

                                  calc. (Δε = –780 keV)  +0.110 fm2

                                  calc. (Nakada)              +0.008 fm2

Δε = εj (g9/2) – εj (i11/2) = +370 keV (RMF); experimental –780 keV



  

212Pom: tentative configuration (π(h9/2
2))8 × (νg9/2 × νi11/2)10)18+

µexp = 7.34(10) µN

additivity relation:
µadd = 7.3 µN

configuration is 
confirmed

Isomer shift in 212Po as a test of the shell-effect theory



  

δ<r2>(212mPo, 212g*Po) = –0.029(15) fm2  →  νi11/2 is lower than νg9/2!
  calc. (Δε = +370 keV)  –0.026 fm2

Isomer shift in 212Po as a test of the shell-effect theory

212Bim2 [πh9/2 × ((νg9/2)2 × νi11/2)]18, 
213Bim [πh9/2 × (νg9/2 × νi11/2)]25/2 

212Pom



  

Magnetic moments of Tl isotopes

an essential role of the time-
odd core polarization and 
angular-momentum 
symmetry restoration.

207mTl

209Tl
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