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Laser spectroscopy of gallium
isotopes using ISCOOL
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Optical measurements
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* Probe regional systematics
* Proton skin (n-def)
» Monopole migration (n-rich)
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Physics motivation (n-rich)
Otsuka (PRL 95 232502):-

Tensor force attractive between J=L+1/2 and J=L-1/2
(otherwise repulsive)
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Does 5/2 replace 3/2 as gs in Ga? When?

Use laser spectroscopy to measure the gs spins...
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Laser spectroscopy at ISOLDE
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 Laser spectroscopy with ISCOOL
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End of ISCOOL
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Example spectrum - 76Ga
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Background suppression
50ms / 6s = ~104
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417nm Ga | spectra
826 cm- 3d104324p 2P30 = 24789 cm-1 45258 2S1)2
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JUNA4S interaction

1j44b interaction

Xperiment
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Theory energy levels
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Shell model calculations,
2 effective interactions:-
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1/2-, 3127, 5/2-, 7/2-

]44b - spin inversion

Fail to predict 3Ga (/1=1/2



Theory - nuclear moments

spin 3/2 3/2 3/2

Magnetic dipole

1/2 3/2 3/2 3/2 5/2
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Electric quadrupole
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Poor match for 7°Ga
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Theory - nuclear moments

Magnetic dipole Electric quadrupole
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Predictions for second 3/2 states (300 keV)
It is these which match gs properties (35,2 dominated)



Odd-odd Ga |sotopes
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Inversion In copper
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(0dd) 59-73Cu are [=3/2
but: 7°Cu Is [=5/2

Inversion between N=44,46 (Cu)
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| |Isotope shift data
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Need to calculate atomic factors...
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Case for neutron-deficient study

A. Lépine-Szily et al.
Eur. Phys. J. A. 25, s01, 227 (2005)

Matter radii increase with decreasing neutron number

1824
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- Suggest formation of a proton skin = d<r2> = IS.



In conclusion...

» Commissioned ISCOOL
» Critically suppresses photon background

» Measured n-rich spins, moments, isotope shifts
* Spin inversion due to monopole migration
» Gradual emptying of proton ps; = fs» domination
» 73Ga has anomalous spin of /=1/2

» Will study of 62-69Ga
» Measure charge radii (proton skin?)

Accepted for publication in PRL (odd-A isotopes)
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