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Abstract 

Cadmium has attractive properties for optical lattice clocks, ultracold atomic gases, 
and searches for Dark Matter and beyond-Standard-Model physics via isotope shift 
measurements. In addition to some of our broader work on atomic clocks, including 
microwave fountain clocks that keep International Atomic Time, I will describe our 
recent work to laser-cool cadmium. Cadmium is a alkaline-earth like atom with two 
valence electrons, with a broad UVB singlet resonance line at 229 nm and a narrow 
67 kHz wide UVA intercombination line at 326 nm. Without using 229 nm light, we 
trap ~10^7 atoms using only the intercombination line and UVA excitations to high-
er triplet states with sum-frequency generated laser light. Cadmium’s 8 stable iso-
topes, 6 spin 0 bosonic isotopes, in addition to 2 spin ½ fermionic isotopes, along 
with its moderate nuclear mass, make its isotope shifts attractive for tests of funda-
mental physics. I will also discuss our recent measurements of isotope shifts of 
three cadmium transitions.  
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