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Laser Cooling of Europium Atoms

Kozuma, Mikio
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Atomic species such as Cr, Er, Dy have large magnetic moments which give
rise to anisotropic, long-range dipole-dipole interaction as well as isotropic, short-range s-wave
scattering. Magnetic, dipole-dipole interactions Couﬁle the atomic spin with its angular momentum,
which enables one to observe rich phenomena such as the emergence of ground states with spin
textures and superfluid vortexes. Such unique effects cannot be observed when a Feshbach resonance
is employed to suppress the s-wave scattering length, as the spin orientation is fixed to the
magnetic field direction. Eu has bosonic isotopes with hyperfine structure in the ground state. By
irradiating atoms with a microwave tuned to the hyperfine-splitting, the scattering length can be
controlled without the use of a magnetic field. By using the metastable state to decelerate and cool

the atoms, we succeeded in creating magneto-optical trapping of Eu atoms.
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