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Outline

Cadmium:
• Physics interest
• Laser spectroscopy with bunched beams
• Frequency quadrupling
• Shell structure from m and Q moments
• Preliminary results

Potassium:
• Inversion and reinversion of states
• Charge radii
• Isomer vs. g.s. in 38K

Collinear Laser Spectroscopy @ ISOLDE
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132Sn100Sn

rp process
r process

• more accurate theoretical lifetimes 
of the N=82 isotones below 129Ag
• shell quenching vs. deformation
• shell effect in the radii

Survey of ground-state properties in the Sn region
ground and isomeric state properties of 100-130Cd

Physics case - Cd
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accumulation

release

T1

T2 ≈ T1 / 104

ISCOOL - ISOLDE RFQCB

COLLAPS
1.) ion beam;
2.) laser;
3.) deflection plates;
4.) post acceleration;
5.) optical detection

Bunched-beam fluorescence

Experimental technique
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Cd ion

Experimental technique

Bunched-beam fluorescence



Laser system for 215nm
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Discovery of a long-lived isomeric state in 129Cd
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129Cd
g.s. + isomer

Experimental results - Cd
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129Cd, (11/2 -)

Discovery of a long-lived isomeric state in 129Cd

Experimental results - Cd
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129Cd, 3/2 +

Discovery of a long-lived isomeric state in 129Cd

Experimental results - Cd
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h11/2

‹j n|Q|j n› =                  ‹j|Q|j›
2j+1-2n

2j-1

3/2 +

11/2 - states: extreme shell-model view

Phys. Rev. Lett., 110, 192501 (2013)

Experimental results - Cd



CGS15, Dresden 2014

Phys. Rev. Lett., 110, 192501 (2013)

h11/2

3/2 +

1/2 +

11/2 - states: extreme shell-model view

Experimental results - Cd
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Experimental results - K

Reinversion from 1/2+ to 3/2+ between 49K and 51K

51K, I = 3/249K, I = 1/2

# 
o

f 
co

u
n

ts

frequency (MHz)

J. Papuga et al., Phys. Rev. Lett., 110, 172503 (2013)
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Zero spin for the odd - odd 50K
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Experimental results - K

K. Kreim et al., Phys. Lett. B, 731, 97 (2014)
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Experimental results - K

Z dependence of the N=28 kink 

K. Kreim et al., Phys. Lett. B, 731, 97 (2014)
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Experimental results - K

Isomer vs. g.s. in the self conjugate 38K

M. L. Bissell et al., Phys. Rev. Lett., 113, 052502 (2014)
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38K (g), Ip = 3+

38K (m), Ip = 0+
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Experimental results - K

M. L. Bissell et al., Phys. Rev. Lett., 113, 052502 (2014)
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Isomer vs. g.s. in the self conjugate 38K
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IAP

Summary

Cadmium:
• Measured model independent I, m, Q and ‹r2› of 100-130Cd
• First direct observation of long-lived isomers in 127, 129Cd
• Linear behavior of the h11/2 Q moments in 111-129Cd
• Core polarization from magnetic moments

Potassium:
• Reinversion from 1/2+ to 3/2+ between 49K and 51K
• Strong Z dependence of the N=28 kink
• 0+ isomer larger than the 3+ g.s. in the self conjugate38K

Collinear Laser Spectroscopy @ ISOLDE


