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ü MIRACLS

ü Novel approach to Collinear Laser Spectroscopy (CLS)

ü First physics case

ü Why build a new setup?

ü ISOLDE MR-ToF

ü General purpose mass separator

ü Performance

ü Benefit of simultaneous development of the two projects

ü Summary

Outline:
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MIRACLS
(Multi Ion Reflection Apparatus For Collinear Laser Spectroscopy)
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See previous talk by L. Vazquez-Rodriguez
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Under construction
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30 keV



MIRACLS
(Multi Ion Reflection Apparatus For Collinear Laser Spectroscopy)
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ü Proof-of-principle campaign successfully 
completed
ü 2 keV beam energy

ü Systematic studies to validate CLS in an MR-ToF device

ü Development of stray light (background) suppression

ü Work beyond closed 2-level systems

ü New MIRACLS setup
ü Increase beam energy to 30 keV for reduced Doppler 

broadening

Proof-of-Principle
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Performance gain for CLS
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First physics case
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ü Determine rms charge radii for 20,34Mg, 
scheduled for 2022

ü Island of Inversion around N=20
ü Anomalous masses and spins discovered already in 

the 1970s [1,2]

ü Disappearing N=20 shell closure for Na, Mg, 
Al [3]
ü Shell model level inversion for 31,32Mg

ü Extend measurements to 34Mg

N=8



First physics case
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Experimental nuclear differential mean square charge radii.

Figure from D. T. Yordanov, et al., Phys. Rev. Lett., 108:042504, Jan 2012.
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ü Robust shell closure at N=8
ü Extend measurements to 20Mg

ü Ab-initio modeling
ü New open-shell Mg nuclei have 

recently become available

ü Curious nuclear properties at a 
suitable mass range

H. Hergert, Front. Phys., 8:379 (2020) 
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