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Abstract Employing an intense laser field coupling to the degenerate two-level system of cesium 6 ?S,,, (F = 4)-
6 2P;, (F' = 5) transition in a cesium vapor cell, electromagnetically induced absorption (EIA) has been
demonstrated via probe absorption spectra, at the same time, electromagnetically induced transparency (EIT) of V-
type three-level scheme has been demonstrated on the F = 4-F’ = 3 and F = 4-F' = 4 transition frequency. The EIA
is affected by the intensity and detuning of the coupling laser. By analyzing the effect of optical pumping between
Zeeman sub-levels on the EIA and the coherent interactions between multiple degenerate two-level atoms, it is
shown that the optical pumping affects the population of different Zeeman sub-levels and the number of the involved
two-level atoms, the coherent time between the sub-levels is then changed and the linewidth and intensity of the EIA
are affected accordingly.
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Fig. 1 Diagram of relevant hyperfine levels
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Fig. 2 Schematics of experimental setup

ECDLs: external-cavity diode lasers; A/2: half-wave plate;

PBS: polarization beam splitters; PD: photodiode
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Fig. 3 Typical absorption spectrum with resonant
coupling field
At the left side there are two absorption reduction dips due to
EIT effect in V-type three-level system. The enhanced
absorption peak in a saturation dip is due to EIA effect in
degenerate two-level system. Saturation absorption spectrum

provides a frequency standard
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I, =1.1 mW/cm?, is the saturation intensity
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