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Microwave Electric Field Using Rydberg Atoms
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Abstract The new microwave electric field quantum measurement method based on Rydberg atoms has the
advantages of high sensitivity, large dynamic range and small measurement uncertainty. It is expected to form a new
generation of microwave electric field standard that can lead to a direct Sl-traceable approach for microwave electric field
metrology. A miniature green laser system for precision measurement of microwave electric field based on Rydberg atoms is
proposed. The single-frequency 509nm green laser system was mounted in the littrow configuration with 80mW output power.
We investigated the electromagnetic induced transparency ( EIT) spectroscopy of 50D and 50S for microwave electric field
precision measurement through the application of homemade laser system. The realization of the laser system provides a
feasible scheme for the miniaturized and expandable green laser system,which is beneficial to the realization of the practical
precise measuring equipment of electric field based on atomic dielectric.
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Fig.2 Experimental setup for microwave electric field
measurement using Rydberg atom
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Fig.5 Experimental scheme of the 509nm laser system
EAAEE AR BN, T 509nm ZOGHOLAT

i R D AR BE O T TE A R R/ INVE AL R 25
FAUNE 6 PR

80t
60 F
%
Z a0t
%
]
20t
()_
0 50 100 150 200 250
H (mA)
B 6 509nm FEHEHAHMBINERFEERTHHLE

Fig.6 509nm Output power versus injection current
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