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Abstract. The aim of the present paper is to analyze the problem of the relationship be-
tween chemistry and physics, by focusing on the widely discussed case of the atomic orbitals.
We will begin by remembering the difference between the physical and the chemical inter-
pretation of the concept of orbital. Then, we will refer to the claim made in 1999 that
atomic orbitals have been directly imaged for the first time. On this basis, we will analyze
the problem from a new approach, by comparing the concept of orbital used in physics with
the concept of orbital used in chemistry. Such an analysis will allow us to argue for an on-
tological pluralism that admits the coexistence of different ontologies without priorities or
metaphysical privileges. From this philosophical framework, the concepts of chemical orbital
and physical orbital correspond to two different ontologies. As a consequence, chemical or-
bitals are real entities belonging to the ontology of molecular chemistry, and can be observed
like any other entity not belonging to the quantum mechanical ontology.
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1. Introduccion

El problema de la relacién entre quimica y fisica es el topico de mayor madurez en
la filosofia de la quimica contemporanea. Tradicionalmente, este problema ha sido
discutido en el ambito epistemolégico sobre la base del andlisis del concepto de re-
duccidén y su aplicacion en las ciencias quimicas. En este ambito, entonces, existe
acuerdo entre los filésofos de la quimica contemporaneos en rechazar la reduccion
epistemoldgica del mundo quimico al mundo de la fisica de las particulas elementa-
les: las leyes y conceptos de la quimica no pueden expresarse adecuadamente en el
lenguaje mecdnico-cudntico (cfr. por ejemplo, Primas 1983, Scerri y Mclntyre 1997,
Vemulapalli y Byerly 1999, van Brakel 2000a, Scerri 2004).

Sin embargo, las discusiones en el d&mbito ontolégico han tenido poca o ningu-
na influencia en la controversia: hasta hace poco tiempo, existia un amplio acuerdo
respecto de que las entidades quimicas no son mds que entidades fisicas (cfr., por
ejemplo, Kemeney y Oppenheim 1956, Scerri y McIntyre 1997, Vemulapalli y Byerly
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