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When pulsed laser light, is used as a two-photon excitation source, it is necessary to increase
the photon flux density by focusing the light. However, high photon flux density induces
thermal processes or higher-order multiphoton processes simultaneously, which may damage
the measurement samples. On the other hand, when entangled photon pairs (signal light and
idler light) with potential simultaneity due to quantum correlation are used as a two-photon
excitation light source, it was theoretically estimated that two-photon excitation is possible
even at low photon flux density". However, the values of entangled two-photon absorption
cross sections reported experimentally so far differ from one report to another’*, and may
depend on concentration, focusing conditions, and other factors. In this study, in order to
evaluate the concentration dependence under the same excitation conditions, we generated
entangled photon pairs by spontaneous parametric downward conversion (Figure 1),
constructed a two-photon absorption measurement system, and evaluated the relationship
between solution concentration and quantum entangled two-photon absorption cross sections
for various dye molecular solutions.
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