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Progress of ab-initio theory for nuclear structure
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Tin isotopic chain at Z=50
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Collectivity between shell closures?
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Probing the nuclear structure using bound electrons

Hyperfine structure

Isotope shift ) ’

Electromc Macroscopic: A '\
Nuclear @
Microscopic:



Collinear spectroscopy - High resolution

+
lonization spectroscopy - High detection efficiency

Colllnear Resonance Ionlsatlon Spectroscopy
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Collinear Resonance lonization Spectroscopy
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Experimental procedure
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Investigating tin ionization schemes
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Tin charge radii
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1/2A < r? >AA+2(fp2)
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Collectivity along the tin chain

B deformation
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Level ordering approaching shell closure?
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Level ordering from hyperfine structures
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Spectroscopic quadrupole moments
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Conclusions:

Collectivity? Clearly reduced collectivity towards 190Sn

Level ordering? Single particle behaviour down to 1%Sn occupying the d5/2 orbital

‘ Rigid shell closure at N=50
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Outlook: 193Sn and beyond...

Roughly 1/700 efficiency from ISCOOL

Isobaric contamination contributing to
background

Options:

* Optical pumping, lon-ionization, anion
spectroscopy..

* Field-ionization from Rydberg states..
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Population in probed atomic states
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Field-ionization from rydberg states

Rydberg states
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Hyperfine structure

forL] >0

-V 5 1

: 4

7 7

Hi
Ahf — TAO
Bhf = Qsq

—24nr — 70 Brs

Nuclear moments and spin: u;, I, Qg

Electronic factors: Ay, q
23

Isotope shift

Svmz ITnl

|

2
el
rhn > 1

Nuclear charge radii: §(1?)
Electronic factors: F , k,,,




Dynamic deformation



Even-even tin isotopes |=0
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Beta deformation parameter
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Atomic physics



Atomic calculations:
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Field and mass shifts:
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Nuclear Moments



Odd-even nuclei

Microscopic structure from nuclear moments

Sensitivity to orbital of unpaired nucleon Electric quadrupole moments
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Counts/sec
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Spin assignment of 107,105Sn
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Spectroscopic quadrupole moments

(Static deformation)
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Cadmium d5/2
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Seniority-3 in g7/2+d5/2
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