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Fig. 1  (a)Schematic diagram of experimental setup for the coupling between the microtoroidal resonator and the tapered

nanofiber (b) and (c¢) Schematic description and a micrograph of the microtoroid resonator and the tapered nanofiber
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Fig. 2 Transmission spectrum of the microtoroid

resonantor for sweeping the laser wavelength
from 843. 8 nm to 852. 2 nm
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Fig.4 The minimum transmission,the linewidth,and the resonant frequency of the microtoroid resonator

versus the gap distance between the microtoroid resonator and the tapered nanofiber. The black hollow circular

dots are the minimum transmission of the microtoroid resonator. The blue hollow triangular points indicate the

linewidth of the microtoroid resonator. The red hollow square points are the resonant frequency of the microtoroid
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transmission spectra of the microtoroid resonator with different gap distances
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Abstract: The coupling properties between microtoroidal resonators and tapered nanofibers in the vicinity of

cesium transition lines were studied experimentally in this paper. We could control the under-coupling, the

critical coupling and the over-coupling precisely by controlling the corresponding position of the

microtoroidal resonator and the tapered nanofiber. The critical coupling was achieved when the gap distance

between the microtoroidal resonator and the tapered nanofiber was 0.6 pm. The minumum transmission
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was 0.3% £ 0.3%. The coupling efficiency was 99.7% =+ 0.3%. The free spectral range of the
microtoroidal resonator was 1067 =5 GHz. The effective cavity length of the microtoroidal resonator was
22321 pm. The linewidth was 2. 920. 1 GHz, and the intrinsic quality factor was(6.2=2£0.6) X 10".
With the decrease of the gap distance, the linewidth gradually increased, and the resonant frequency of the
microtoroidal resonator lay at a redshift of 19. 2 £ 0.1 GHz. The invesitgation not only gives a way to
control the coupling of microtoroidal resonators and tapered nanofibers effectively, but also lays the
experimental foundation for realizing the strong coupling between microtoroidal resonators and atoms. At
the same time, this study deepens the understanding of the different coupling states of the microtoroidal
resonator, and provides the experimental basis for the study of the under-coupling state and over-coupling
state.
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