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(a) Experimental setup and (b) energy level diagram
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(a) Photon counts with 8 atoms (black solid line) and no atoms (gray solid line) inside the cavity;

b) The excitation spectroscopy with 8 (red triangle data points) and 4 (blue square data points) atoms inside the cavity;

The green round data points are the excitation photon counts at different atom number with zero frequency

detunings between the atom and light pulse.
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Fig. 3 The dressed-state picture of
the coherently coupled CQED system.
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Study of the Excitation Spectroscopy of Atoms in
a Strongly Coupled Cavity QED System by ns Laser Pulses

GE Rui-Fang., YANG Peng-Fei, HAN Xing, ZHANG Peng-fei, LI Gang, ZHANG Tian-Cai

(State Key Laboratory of Quantum Optics and Quantum Optics Devices »
Institute of Opto-Electronics, Shanxi University s Taiyuan 030006, China;

Collaborative Innovation Center of Extreme Optics, Taiyuan 030006, China)

Abstract: We studied the excitation spectroscopy of atoms in a strongly coupled cavity QED system. The
atoms were directly excited by 5 ns laser pulses shining with pulse’s peak power of 40 mW from the side of
cavity with a linear polarization perpendicular to the quantization axis. Due to the strongly coupling between
the cavity and atom, the excitation of the atom decayed to the cavity mode first and then excaped the system
from the cavity. Thus, the output of the cavity reflected the excitation of atoms inside of cavity., We found
that when the frequency of the pulses are detunings at 280 M Hz with the atomic transition the exciation of
the atoms is maximazied, however the excitation is suppressed when the frequency of the pulses are
resonant with atomic transition. The results can be explained by the dressed-state model with a 3-level atom
interacting with the laser pulse.

Key words: Nanosecond pulsed light; cavity-QED; neutral atom; destructive interference



