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MIRACLS

Outline:

U  Novel approach to Collinear Laser Spectroscopy (CLS)
U  First physics case
U  Why build a new setup?

ISOLDE MR-ToF

i General purpose mass separator

u Performance

Benefit of simultaneous development of the two projects

Summary
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MIRACLS

(Multi lon Reflection Apparatus For Collinear Laser Spectroscopy)

See previous talk by L. Vazquez-Rodriguez

Radioactive ion
beam

@ Deflector

.’Cv\
Laser . i

Fluresence
detection (PMTSs)

L
e

> I (@ = (@
J
/—\
CE/RW l
\\_/ iﬁ'dl.ﬂi 16/12/2021 ISOLDE workshop 2021 - M. Vilén




MIRACLS

(Multi lon Reflection Apparatus For Collinear Laser Spectroscopy)

Under construction
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MIRACLS

(Multi lon Reflection Apparatus For Collinear Laser Spectroscopy)
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MIRACLS

(Multi lon Reflection Apparatus For Collinear Laser Spectroscopy)
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i Proofof-principle campaign successfully

completed
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1.14

Photon counts

1.0

0.9+

2 keV beam energy

Systematic studies to validate CLS in an MRToF device
Development of stray light (background) suppression

Proof-of-Principle

Work beyond closed 2-level systems

i  New MIRACLS setup

Increase beam energy to 30 keV for reduced Doppler

broadening

Photon counts
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S. Sels et al., Nucl. Instr. Meth. B 463, 310 (2020)
F. Maier et al., Hyperfine Interact. 240, 54 (2019)
S. Lechner et al., Hyperfine Interact 240, 95 (2019)
V. Lagaki et al., Acta Phys. Pol. B 51, 571 (2020)
V. Lagaki et al., Nucl. Inst. Meth. A 1014, 165663
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time of flight [us] V. Lagaki et al., in preparation
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Experimental S/N in MIRACLS setup
(for 1500 ion bunches per frequency step)

Performance gain for CLS
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First physics case

it  Determine rms charge radii for 203*Mg,

[1] C. Thibault, et al. Phys. Rev. C, 12:644i 657, Aug 1975
scheduled for 2022 [2] G. Huber, et al. Phys. Rev. C, 18:2342i 2354, Nov
1978
i Island Of |I’]V€I’Si0ﬂ arou nd N=20 [3] G. Neyens, et al. Eur. Phys. J. Special Topics 150, 149i 153
(2007)
U Anomalous masses and spins discovered already in

the 1970s [1,2]
i  Disappearing N=20 shell closure for Na, Mg,

Al [3]
U Shell model level inversion for 31-32Mg
U Extend measurements to *Mg N=20 34I\/Ig
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First physics case

it  Determine rms charge radii for 203*Mg,

[1] C. Thibault, et al. Phys. Rev. C, 12:644i 657, Aug 1975
scheduled for 2022 [2] G. Huber, et al. Phys. Rev. C, 18:2342i 2354, Nov
1978
i Island of Inversion around N=20 [3] G. Neyens, et al. Eur. Phys. J. Special Topics 150, 149i 153
(2007)
U Anomalous masses and spins discovered already in

the 1970s [1,2]
i  Disappearing N=20 shell closure for Na, Mg,

U Shell model level inversion for 3132Mg
a Extend measurements to 3*Mg
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Experimental nuclear differential mean square charge radii.
Figure from D. T. Yordanoy, et al., Phys. Rev. Lett., 108:042504, Jan 2012.
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First physics case

Determine rms charge radii for 234Mg,

[1] C. Thibault, et al. Phys. Rev. C, 12:644i 657, Aug 1975
scheduled for 2022 [2] G. Huber, et al. Phys. Rev. C, 18:2342i 2354, Nov
1978
Island of Inversion around N=20 [3] G. Neyens, et al. Eur. Phys. J. Special Topics 150, 149 153
(2007)
U Anomalous masses and spins discovered already in

the 1970s [1,2]
Disappearing N=20 shell closure for Na, Mg,

Al [3]
U Shell model level inversion for 3132Mg
a Extend measurements to 3*Mg
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H. Hergert, Front. Phys., 8:379 (2020)
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