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Im of the project: The main goal of the project is related to the development of a portable, all-optical sensor, diode-lase;\

based magnetometer with sensitivity in the pico-Tesla range and having sub-millimeter range resolution in space.
Systematical theoretical and experimental investigations are going on with three types of cells aiming their sub-millimeter-

\ Size miniaturization and parameter optimization of the obtained coherent resonances.
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Figure 1 lllustration of the Cs cell with
miniaturized thickness in the pm-range
(between 0.5 and 3 times the wavelength

of the resonant radiation A=852 nm)

from the

Figure 2 Energy-level diagram for
D, line of '33Cs. Open transitions
(dashed line) are distinguished
completely

transition (solid line).
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Figure 3: Transmission spectra of the Fg = 4 set of transitions,
for low (a, 0.2 mW/cm?) and high (b, 20 mW/cm?) light
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Figure 4: Fluorescence spectra for F; = 3 (a) and F, = 4 (b)
sets of transitions, the light intensity is 50 mW/cm?2.
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Photodiode

lllustration of the fluorescence signal from
different kind of Rb cells. The effect of the
different dimensions and kind of cells on the
optical pumping efficiency is studied in
comparison.
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Figure 6. Energy level diagram of a (A+V)-type system in
the D, transition of 8’Rb atoms interacting with three laser
fields. The pump (Qs4) and probe (Q3p) are forming a five
level A-type system (dotted circle). The control (Qs4) and
same probe (Qp) are forming the four level V-type system
(dashed circle). A and Ap are the pump and probe laser
detuning respectively.
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Figure 7. Experimental probe transmission signal versus the
probe curve for the pure A-type system of 8’Rb-D, transition.
For VSOP dips are marked by vertical arrows and the EIT
signal is marked by dotted circles. The pump- and probe-
intensity values are 72 mW/cm? and 13 mW/cm?, respectively.
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Figure 8. Experimentally observed probe transmission versus probe
detuning curve for the (A+V) type system of 8Rb-D, transition. (a)
Simultaneous V-type EIT (marked by “A”) and A-type EIT (marked by
“B”), signals. (b) enhanced EIT signal (marked by “j:)"faue to overlapping
of two EIT signals A and B. The intensities of pump, control and probe
lasers are 72 mW/cm?, 30 mW/cm? and 13 mW/cm?, respectively.
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