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Abstract

We present the realization of an experimental setup which allow us to observe entangled two-photon absorption process occurring on
organic chromophores in solution, particularly on Rhodamine B (RhB) and meso-Tetraphenylporphyrin (TPP) at 810 nm . We observe that
by using entangled photon pairs, it Is possible to induce a two photon transition on the studied molecular systems on the low photon flux
regime. The setup and the studied organic chomophores may have relevant applications on new spectroscopic techniques, microscopy and

photon detection among others.

Motivation
» Conventional two-photon absorption (TPA) technigues R _ 2
Require high photon flux densities (¢ =102° photons/cm?s), high power are usually necessary. RTPA — R¢

Random TPA cross sections (o;) are typically around 10~° cm#s/photon.
» Entangled TPA (ETPA)
A linear dependence on ¢ for the ETPA rate has been theorized and experimentally observed.!:?
Low values for ¢ =10'? photons/cm?s can induce the ETPA process. R —t'e ) ¢
ETPA cross sections (o) are around 101 cm?/molecule.? ETPA E
» Since low ¢ values are needed when entangled photons are used as an excitation source, it may have important implications
reducing the probability of photodestruction for a sample, compared with conventional TPA techniques

Experimental Setup
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Conclusions and perspectives

» An experimental setup which can be used to determine entangled two-photon absorption cross section of molecules in solution has been proposed
and implemented.

» The entangled two-photon absorption process on Rhodamine-B and meso-Tetraphenylporphyrin in methanol and toluene respectively has been
studied using entangled photons with a central wavelength around 810 nm and their respective o: values were estimated.

» Current experiments are focused on measuring o, for molecules that have well-known values of such property.

» Our setup can be used to perform ETPA measurements in a set of molecules that can be used to design new materials for entangled photon

sensors3
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