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Isotope Shift and Hyperfine Structure — A brief introduction
Collinear Laser Spectroscopy — Basic Approach
Example 1: The ,Island of Inversion® — Spectroscopy of Mg
- Optical Detection
- Optical Pumping and -Asymmetry Detection
- B-NMR
Example 2: Halo Nuclei: Charge Radii of Be Isotopes and a
Test of NR-QED Calculations

- Collinear / Anticollinear Approach
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Isotope Shift and the Nuclear Mass Effect
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Field Shift (Finite Nuclear Size Effect)
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Field Shift (Finite Nuclear Size Effect)
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Hyperfine Structure and Moments
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Hyperfine Structure and Moments e A
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The Optical Doppler Effect
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Data Taking in Collinear Laser Spectroscopy
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The Island of Inversion
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two-neutron separation energy (MeV)
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Figures taken from M. Kowalska, Dissertation, Universitat Mainz (2006)
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Optical Detection: Even Isotopes
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Optical Pumping
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Optical Pumping
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B-Asymmetry Detection
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B-Asymmetry Detection of 2°Mg
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Eur. Phys. J. A 25, s01, 193-197 (2005)
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[3 asymmetry (%)

B-Nuclear Magnetic Resonance in 3"Mg
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[3 asymmetry (%)
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B-Nuclear Magnetic Resonance in 3"Mg
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0 3/27 —147 —83 737 —135 —91 2374
1 3/2% 075 135 399 078 140 283¢
2 3/27 —045* 147° 1065 —0.47* 157° 0°

“Experimental gyromagnetic ratio from this work g =
—0.4971(4).

"O(Bc) = 151(38) mb, calculated from B¢ [12].

“The 3/2" (1he) and 3/2” (2hw) states are inverted in respect
to the calculations presented in Ref. [11].

D. Yordanov et al., PRL 99, 212501 (2007)
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Keep in Mind
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Optical hyperfine structure measurements can reveal
magnetic moments (size and sign)!

The magnetic moment is very sensitive to the
wavefunction composition of a nuclear state

B-Asymmetry detection after optical pumping is a
sensitve tool to detect atomic resonance transitions

B-NMR can provide accurate values of nuclear g-factors

Measuring the nuclear g factor and the hyperfine
splitting provides a direct measurement of the nuclear

spin / %S




