HRMS, 28th Colloquium, Dijon, France, Aug. 28 - Sept. 1, 2023

FORMATION OF STRONGLY FREQUENCY-SHIFTED EIT RESONANCES USING FORBIDDEN TRANSITIONS OF CESIUM

R.MOMIER^{a,b},A. SARGSYAN^b, A. TONOYAN^b, C. LEROY^a, D. SARKISYAN^b,^aLaboratoire Interdisciplinaire Carnot de Bourgogne, UMR 6303 CNRS - Université de Bourgogne, 21000 Dijon, France.^bInstitute for Physical Research, NAS of Armenia, Ashtarak-2, 0203 Armenia

It is well known that many of the most-used techniques in modern atomic physics were first demonstrated in hot atomic vapors. Nowadays, optical processes occurring in Alkali vapors confined in vapor cells have important applications in various fields, such as optical atomic clocks, atomic magnetometers, atomic gyroscopes, etc. Therefore, the investigation of the peculiarities of atomic transitions of alkali atoms is of utmost importance. Moreover, relatively cheap lasers are available for the main optical transitions (D lines) of most alkali atoms making them convenient to study experimentally. Here, we study the ΔF = ±2 (forbidden) transitions occurring between the Zeeman sublevels of Cesium D_2 line. One of the most important peculiarities of these transitions is that when applying an external magnetic field, the magneticfield induced mixing of Zeeman states leads to a significant increase of the transition probabilities. We use for the first time the σ^+ (Δm = +1) ΔF = +2 transitions of Cesium D_2 line as probe radiation to form EIT resonances^1 in strong magnetic fields (1 - 3 kG), while the coupling is resonant with F_g = 4 → F_e = 5 transitions. Due to the large frequency shift of the transitions with respect to the external magnetic field, a strong 12 GHz shift was observed making these results useful for potential applications in frequency stabilization.^2 Sufficient spectral resolution is obtained experimentally by probing a Cesium vapor confined in a cell which thickness is of the order of the wavelength of the optical line (852 nm). Preliminary calculations taking into account the geometry of the cell^3 are in reasonable agreement with the experiment.

1doi:10.1103/RevModPhys.77.633, M. Fleischhauer, A. Imamoglu and J.P. Marangos, Rev. Mod. Phys., 77, 633-673, (2005).

2doi:10.1016/j.jqsrt.2023.108582, A. Sargsyan, A. Tonoyan, R. Momier, C. Leroy and D. Sarkisyan, J. Quant. Spectrosc. Radiat. Transf., 303, 108582, (2023).

3doi:10.1364/JOSAB.24.001829, Y. Pashayan-Leroy, C. Leroy, A. Sargsyan, A. Papoyan, D. Sarkisyan, J. Opt. Soc. Am. B, 24, 1829-1838, (2007).

p-number: p027 Submitted on Sat, 03 Jun 2023 15:44:49 +0200