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The b - NMR method 
nuclear moments; spin; charge radius 

b - detection method and NMR 

Laser Spectroscopy in the Island of Inversion 
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Ground-state properties of 31Mg 

m = -0.88355(15)mN I = 1/2 

Phys. Rev. Lett. 94, 022501 (2005) 
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b - detection method and NMR 
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Ground-state properties of 33Mg 

m = -0.7456(5)mN I = 3/2 

Phys. Rev. Lett. 99, 212501 (2007) 

NMR 

|A| (I+1/2) ≈-AI/2>0 ≈A (I+1)/2<0 

|A| (I+1/2) 

HFS 33Mg II, D2 

Spin and magnetic moment of 33Mg 

b - detection method and NMR 

NMR 33Mg, MgO 
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 Deformed shell model for 31Mg and 33Mg 

 33Mg, Ip = 3/2(-) 

1/2[330]: m =  -0.76 mN 

 31Mg, Ip = 1/2+ 

1/2[200]: m =  -0.86 mN 

31Mg m = -0.88355(15)mN 

33Mg m = -0.7456(5)mN 

Calculation by I. Hamamoto 

b - detection method and NMR 

PRL 104, 129201 (2010) 
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 ISLAND OF INVERSION     =     ISLAND OF DEFORMATION    ? 

The “island of inversion” in terms of the SPHERICAL shell model 

b - detection for isotope-shift measurements 
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New experimental technique: 
fluorescence + b detection after nuclear orientation  

electrostatic 
deflection 
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lenses 
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region 
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crystal-stopper Mg1+,   104 pps ~ 
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optical detection 

electrostatic 
deflection 

ion detection 

the atomic isotope shift 

b - detection for isotope-shift measurements 
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Proof of principle: fluorescence vs. b detection on 29Mg 

dn (3s 2S1/2 - 3p 2P1/2)  29,26 (1GHz / division) 
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b - detection for isotope-shift measurements 
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Rms charge radii in the sd shell 

r21/2 (fm) 

b detection 

photon-ion coincidence 

A 

b - detection for isotope-shift measurements 

PRL 108, 042504 (2012) 
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Island of inversion 

r21/2 (fm) 

Rms charge radii in the sd shell 

A 

D. T. Yordanov et al., submitted 

b - detection for isotope-shift measurements 
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Differential ms radii in the sd shell 

N 

r2N - r2(N - 2) (fm
2) d3/2 s1/2 d5/2 

b - detection for isotope-shift measurements 

PRL 108, 042504 (2012) 
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N 

r2N - r2(N - 2) (fm
2) 

Differential ms radii in the sd shell 

2p-2h excitations into the pf shell 

s1/2 and d3/2 

charge compression 
over d5/2 

d3/2 s1/2 d5/2 

b - detection for isotope-shift measurements 

PRL 108, 042504 (2012) 
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Island of inversion 

r21/2 (fm) 

Experiment vs. Fermionic Molecular Dynamics 

A 

b = 0.4 

b = 0.24 

b = 0.17 
b = 0.32 

Cluster configurations 

FMD by T. Neff 

b - detection for isotope-shift measurements 

PRL 108, 042504 (2012) 
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Cuts through the proton and neutron densities in 32Mg 
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FMD by T. Neff 

b - detection for isotope-shift measurements 

PRL 108, 042504 (2012) 
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LINO - Laser Induced Nuclear Orientation at ALTO 
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Electron linac - 10 mA, 50 MeV 

238U-carbide target & ion source 
5 × 1011 photofissions / s 

Mass separator LINO 
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132Sn 100Sn 

rp process 

Laser spectroscopy of silver and indium at ALTO 

r process 

LINO - Laser Induced Nuclear Orientation at ALTO 
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LINO - Laser Induced Nuclear Orientation at ALTO 
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LINO - Laser Induced Nuclear Orientation at ALTO 

Phase I: 
111-120Ag 

Phase II: 
121-126Ag 

charge 
exchange 

gas 
target 
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LINO - Laser Induced Nuclear Orientation at ALTO 

Sketch of a possible layout for b - delayed g detection 

b scintillation detectors 

g scintillation detectors 

HPGe 

magnet & 
implantation crystal 
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LINO - Laser Induced Nuclear Orientation at ALTO 

Sketch of a possible layout for b - delayed g detection 

g 

b - 
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LINO - Laser Induced Nuclear Orientation at ALTO 

Ar+ pump laser 

New Laser Room 

Ring Dye laser 


