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Two-photon transitions can be excited using light with different properties such as laser light, pseudo-thermal light and entangled photons pairs (ETPA). In particular, the
ETPA process has promising applications in different fields due to its linear dependence with the photon flux. Results of different ETPA experiments in organic molecules
have many questions regarding the difficulty to distinguish an ETPA signal from single photon losses. In order to understand the characteristics of the TPA process with
different light sources, the classical TPA cross section must be measured. In this work we present experimental values of the classical TPA cross section for cesium atoms.
These are compared with theoretical ones obtained by means of second order perturbation theory. These values are the starting point for experiments of ETPA in cesium
atoms. Additionally, measurements of the ETPA cross section in RhB using a coincidence detection scheme are presented. The ETPA cross section is quantified considering
the effects of single photon losses in the experiment and considering parameters that are linear-loss independent. The results suggest that it is possible to witness an ETPA
signal when measuring coincidences.
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* Characterization of atoms and organic molecules. * Linear dependence with the photon flux: Enhancement of the TPA

« Starting point for studying multiphoton processes with different light sources. process.

* Spectroscopic information for Cesium atoms available * Possible application with biological samples.

* Two-photon transition studied for atomic clocks and Four-Wave Mixing * New spectroscopic techniques

processes. * Measurements sensitive to single photon losses 5C

« Classical TPA has a quadratic dependence with photon flux. * Relation between ETPA cross section and classical TPA: O = m

‘ Rrpa = 8cd* + ogd ‘
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Photon pairs from a Type | BBO crystal
Transmission measurements with coincidences
Sensitive to single photon losses.
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» Classical TPA cross section calculated using second order
perturbation theory.

« Signal detected via Two-Photon Induced Fluorescence R, = cVNyog (Rf“mpRga’"”/ng’"”)
* TPA excited with a CW laser at 822 nm. TPA A solw o= (R{°™R3°™ /R™)
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We calculated and measured the classical TPA cross section, d¢, in cesium atoms.
¢ We are able to witness ETPA in RhB molecules using a coincidence detection scheme.
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