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##i# : Prof Nikolai Kolachevsky ks

A A KL : “Precision spectroscopy of atomic hydrogen”
=HE

Spectroscopy on atomic hydrogen with its calculable atomic structure fuels testing of QED and has led to
a precise determination of the Rydberg constant and the proton charge radius. We discuss recent measurements
of the two—photon 1S-2S transition against two different primary standards: transportable Cs fountain
clock FOM (BNM-SYRTE) and CS1 (PTB) using a fiber optical link. Recent experiments of 2S-4P frequency
measurements on a cold atomic beam are also discussed. Combining 1S—2S and 2S-4P frequencies allow for
independent derivation of the Rydberg constant and the proton charge radius. It may facilitate to resolve

the puzzle appeared after Lamb shift measurements in muonic hydrogen.
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%A k)L : “Laser cooling of rare earth atoms”
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Rare—earth thulium atoms were laser cooled and trapped in a magneto—optical trap at the wavelength 410 nm.
Up to 3 millions of atoms were loaded in a MOT from a slowed atomic beam and cooled to sub—Doppler
temperatures of 30 m K. Tm atoms were loaded in a shallow magnetic trap formed by quadrupole field of MOT
coils. Rate constants were evaluated basing on loss measurements from the trap. Perspectives for further

cooling, loading in a dipole trap and spectroscopy of a dipole—forbidden 1.14 m m transition are discussed
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