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Outline:

* Physics interest in the isotopes of cadmium
* Experimental procedures and results

* Systematics of u and Q moments

* Charge radii - g.s. vs. isomers
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Physics motivation
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Survey of nuclear moments in the Z = 50 region
and astrophysical aspects
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Physics motivation
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Anomaly in the energy levels of 125 126Cd

* Evidence in the rms charge radii?
* Evidence in the Q moments of the neighboring odd isotopes?
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COLLAPS @ ISOLDE - CERN

\H

ISOLDE - CERN

1.4 GeV protons

GPS target

radioactive
laboratory

HRS target

RILIS
Laser lon Source

,,,,,,

HRS +ISCOOL

COLLAPS

ISOLTRAP

HIE - ISOLDE extension

REX & MINIBALL

Nuclear Structure, ANL, 2012



Experiment
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g.s. + isomer

# counts

Isotope shift relative to 1*Cd (5 GHz/division)
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Laser system for 215nm
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Discovery of a long-lived isomeric state in 1>°Cd
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Experimental results

Discovery of a long-lived isomeric state in 1>°Cd
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Experimental results

Discovery of a long-lived isomeric state in 1>°Cd
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Experimental results

Magnetic - moment systematics
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Experimental results

Charge - radius systematics
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Summary

* Measured model independent I, u, Q and «r?> of 190-130Cd
* First direct observation of long-lived isomers in 127 125Cd
* Unique parity orbital - linear behavior of the h,,,, Q moments

* g.s. - isomer size change towards N = 82
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Electromagnetic moments of the nucleus

General definition:

M=o = (I, M—I|ZTAu o(k)|I, M = 1I)
k=3
Wigner-Eckart theorem:
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Magnetic-moment operator (A=1,12> 1/2): Quadrupole-moment operator (A=2,1 2 1):
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Single-particle magnetic moments (Schmidt values): Single-particle quadrupole moment:
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Isotope shifts
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