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Fig. 1. Block diagram of Rydberg atomic superheterodyne receiver.
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Fig. 3. The process of receiving microwave signal to be measured by Rydberg atomic .superheterodyne receiver.
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Calculated k, C, and the error between C;? and C;.

)/(10°13 W-Hz ) C/(10* A2m>W 1)

Cr? - C/(10° A2m2 W)

[(C2 -~ C)/ Gl /%

8.793 1.5090
8.924 1.5543
8.256 1.3303
8.360 1.3640
8.315 1.3494

-0.7823 5.18
-1.2353 7.95
1.0045 7.55
0.6673 4.89
0.8137 6.03
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Abstract

Rydberg atom can respond to weak microwave electric field signal in real-time by wusing its
electromagnetically induced transparency effect to realize down conversion of space microwave electric field
signal, which can be used as a superheterodyne receiver. The Rydberg atom superheterodyne receiver is a new
receiving system composed of Rydberg atoms, photodetectors, and electronic information processing modules.
Presently, the physical response mechanism of Rydberg atomic superheterodyne receiving technology is studied
in depth. However, no complete receiving link analysis model has been established, which is not conducive to
optimizing its system performance. Based on the physical mechanism of the Rydberg atom responding to the
microwave electric field, this paper introduces the concept of intrinsic expansion coefficient, establishes and
experimentally verifies the receiving link model of the Rydberg atom superheterodyne receiver, and briefly
discusses the influence of the intrinsic expansion coefficient on the system sensitivity and response
characteristics, thereby providing the theoretical guidance for optimizing the performance of the Rydberg atom
superheterodyne receiving system. In the end, the Rydberg atomic and the electronic receiving links' sensitivity

performance is discussed and compared.
Keywords: Rydberg atoms, intrinsic expansion coefficient, receiving link, microwave electric field
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