Modulation transfer technique for tunable Rydberg RF receiver
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Rydberg atoms are promising for highly sensitive RF receivers, first demonstrated with a three-
level ladder EIT protocol in thermal 8"Rb vapor[l]. In this work we have demonstrated a
modulation-transfer technique to enhance the tunability of Rydberg RF receivers using ®°Rb
vapor. We phase modulate the coupling field, and this modulation is transferred to the probe
field due to nonlinear atomic interaction. The transmitted probe field exhibits increased sen-
sitivity to detuned RF fields. Our approach enhances RF receiver sensitivity to detuned RF
fields, thereby improving detector tunability compared to conventional methods[2].
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Figure 1. Probe transmission as a function of electric field amplitude (Erp) for different RF
detunings (Agp). (a) Conventional protocol at A, /27w =2 . (b) Modulation transfer protocol
at Ap/2m =0 and wped/2m =3 .
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