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Closed V-type energy level with spatially-related

electromagnetic induction transparency

LIU Birui*,LUO Weizhong, FU Zhenxing
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Abstract: To study the spatially correlated Electromagnetically Induced Transparency (EIT) of a closed V-type three-
level system under the coupling of Laguerre-Gaussian beams, the system Hamiltonian and dynamical equations were estab-
lished based on the density matrix theory, and the steady-state solutions were obtained. Further, the influences of the radial
index, the azimuthal index of the orbital angular momentum, detuning, and relative phase on the spatial absorption distribu-
tion of the probe light were analyzed. The results show that the radial index mainly determines the node hierarchy of the ab-
sorption in the radial direction; the azimuthal index determines the angularly symmetric mode; detuning can continuously ad-
just the depth and contrast of the EIT window; and the relative phase can cause the controllable rotation and reconstruction of
the EIT in the transverse plane. This study provides a theoretical basis for the quantum interference control and spatial optical
information processing driven by structured light fields.
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