Amplitude squeezing by four wave mixing in hot potassium vapor
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First evidence of squeezed states of light obtained by FWM in alkali vapor was initially presented by Slusher et al [1] in 1985. Since then squeezing of light in such a medium has occupied interest of many research groups. We experimentally demonstrate relative amplitude squeezing of light (spectral noise power below standard quantum limit) by the use of non-degenerate four wave mixing process (FWM) in potassium vapor. We use double lambda scheme on D1 line, with two nearly co-propagating laser beams, pump and probe. Similar schemes were used for experiments in Rb [2] and Cs [3], with the maximal level of squeezing of ~ 9dB observed in Rb vapor. Potassium has a smaller hyperfine splitting of the ground level compared to other alkali atoms. The research performed so far suggests that this could lead to higher levels of squeezing. 
The amplitude difference squeezing can be controlled by the proper choice of the experimental parameters: pump power, one- and two- photon detuning, vapor density, angle between the beams. Their values control nonlinearity, the beam absorption and gain, which are of great importance for the generation of strong quantum correlations. FWM parameters in previous measurements in K [4] are not in agreement with the optimal ones we predicted in our resent work [5]: small probe absorption, similar gains of probe and conjugate, and identical intensities of twin beams at the balanced detectors. Indeed, at FWM parameters quite different than in [4], we obtained higher level of squeezing. Results of measured levels of squeezing at different conditions for FWM will be presented.  
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