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(a) Sketch of the experimental setup,the 510 nm coupling beam has the 200 pm

beam waist in the ultracold atoms. The frequency of coupling laser is scanned. The traploss

spectrum is detected by a fast photodetector. (b) Energy levels of the ladder system, Ay is detuning of trap laser.
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Trap Loss Spectroscopy of Ultracold Cesium Rydberg Atoms

WANG Li, ZHANG Hao', ZHANG Linjie

(State Key Laboratory of Quantum Optics and Quantum Optics Devices ,

Institute o f Laser Spectroscopy s Shanxi University , Taiyuan 030006 , China)

Abstract: Trap loss spectroscopy of ultracold cesium atoms excited to 47D;,, and 47D,,, Rydberg states are
demonstrated. The amplitudes of trap loss spectroscopy of 47D;,, and 47D, are measured by varying Rabi
frequency of Rydberg excitation laser. The Bloch equations of ladder-type system are introduced to describe
the amplitude ratio of Rydberg states without taking count of the interaction of Rydberg atoms. Moreover,
the excitation suppression of Rydberg atoms observed with the continued rising of the power of the Rydberg

laser. Trap loss spectroscopy provides a new tool for the research of ultracold Rydberg atom.

Key words: trap loss spectroscopy; ultracold atoms; Rydberg state; excitation suppression



