
1 

 

 Supplementary Information to 

Comment on entangled two-photon absorption in molecules. 

 
V.A. Kuz`menko 

 
Troitsk Institute for Innovation and Fusion Research, Moscow, Troitsk, 108840, 

Russian Federation. e-mail: kuzmenko@triniti.ru 

 

 
The properties of entangled two-photon absorption (ETPA)  

are manifested in else number of experiments. 

 

Several groups of physicists are studying ETPA in molecules. At the same time, some 

physicists observe a great superiority of ETPA over the classical two-photon absorption (up to 

six orders of magnitude in cross-section or radiation intensity) [1 - 5]. But other physicists in 

similar experiments do not observe such superiority at all [6 - 8]. In [9], such a difference in the 

results is explained by a possible uncontrollable difference in the initial conditions of the 

experiments. 

Other groups of physicists are studying IR imaging through two-photon absorption [10 - 

15]. The two-photon absorption (TPA) process here takes place directly in the semiconductor 

detector. It has been found that the so-called nondegenerate two-photon absorption (ND-TPA) is 

much more effective (by two to five orders of magnitude in radiation intensity) than the same 

degenerate two-photon absorption (D-TPA). The authors have no any doubts about this 

superiority of ND-TPA over D-TPA. However, the authors also do not have a physical 

explanation for this superiority. 

The physical explanation is that in the case of ND-TPA, the authors are dealing with 

entangled photons and some degree of nonlocality. Extreme non-degenerate photons are born 

together in optical parametric oscillator. They can contain a large fraction of entangled photons 

in contrast to degenerate photons [16]. Experiments with the Hong-Ou-Mandel effect would be 

interesting here [17]. The absorption of entangled photons in a semiconductor is a reversed (or 

partially reversed) process with a very large differential cross-section [18, 19].  

The purpose of this note is to draw the attention of physicists to the results of colleagues 

and the need for an experimental study of nonlocality in quantum physics. This non-locality is 

obviously present in experiments with ETPA, but this is easier to study in experiments with light 

splitters [16, 20]. 
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