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The aim of the thesis is to obtain two-photon
interaction with Rb-vapor by inducing laser
fluorescence. Two-photon absorption is achieved via the
simultaneous absorption of two photons from a single
laser tuned to 778.107 nm which excites the electron
from the 5S,,, ground state to the 5D, excited state.

The characteristics of the rubidium atom favor two-
photon interactions, such as the closeness between the
virtual and real levels. Furthermore, it is easy to obtain;
low temperatures make the rubidium atom a good
candidate.
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The laser used is a tunable diode laser DLX110 from
Toptica, with a maximum power of several hundreds mW.
By a beam splitter cube, we dedicate some power to the
spectral control of the laser, aligning the laser beam:

1) To a Michelson wavelength meter (521 Bristol). It gives
me the absolute wavelength measured with an accuracy of
up to 0,005 nm (about +1GHz).

/78.107 nm-vac
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2) To an optical spectrum analyzer, that is needed to control the single mode of the laser and to

measure relative frequency distances. The length of the Fabry-Perot is varied by a piezoelectric actuator,
powered by a sawtooth voltage.
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The main beam crosses an optical isolator and is
focused into the cell, where it travels back and forth,
by two converging lenses with a focal distance of 20
cm. This double pass configuration serves to decrease
the influence of the Doppler effect.

Our cell contains a sample of natural Rb, composed
by 72% Rbgs and 28% Rbyg, .

The cell is placed into a small oven heated up to
around 85°C in order to increase the density of atoms.

On one side a hole allows the fluorenscence detection
by a photomultiplier, a converging lens and a narrow
interference filter for blue light.

The photomultiplier is a Hamamatsu H11902-04. The
HV of the photomultiplier is monitored by a controller
and increased gradually.
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The input laser power is 55,8 mW
and at the outputis 42 mW.

The measurement consists in
scanning the laser frequencies by
the piezo voltage on the diffraction
grating of the external cavity.

The scan amplitude is limited at the
moment to a few hundreds of MHz,
at a very low frequency, due to the
instability of the laser and to the low
accuracy of the wavemeter.
Furthermore, the optical analyzer
measurements give a laser
bandwidth around 25 MHz.
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* Looking at the different articles it will probably be necessary to increase the

temperature
* Given the instability of the laser, we need to stabilize it at least enough so that it can

scan without skipping.
* At a later stage, after obtaining a good signal, it will be interesting to use a quarter-wave

plate to optimize the signal.
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