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7.1. Introduction

Quantum chemistry and electronic structure theory have played a
crucial role in the detection of molecules in space largely since
molecules have been detected in space. In the early- and mid-
1970s radioastronomical observations were increasing the census of
extraterrestrial molecules nearly from zero. Observation of the proto-
nated nitrogen cation (N2H+) was among the first detection studies
and also among the first that utilized the self-consistent field (SCF)
Hartree–Fock (HF) approach to compute an equilibrium geometry
and provide corresponding rotational constants for comparison to
astronomically derived spectral constants.1, 2 Similarly, detections
of C2H, C4H, and C3N also employed a similar approach utilizing
quantum chemical ab initio theoretical data for corroborating evi-
dence of detection.3–5 During this era, the famed “X-ogen” lines
were reported,6 but these lines were conclusively linked to HCO+ by
Herbst and Klemperer7 once more through the use of corroborating
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Astronomer’s Periodic Table



6

Tabla Periódica del Astrónomo
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Tabla Periódica del Astróquimica

McCall et al., PTRSA, 364, 2953, (2006).
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Astro “chemistry”
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Astro “chemistry”

McCall et al., PTRSA, 364, 2953, (2006).
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“Pyramid” of Astrochemistry
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F. J. Molster, et al., Astron. Astrophys., 372, 165 (2001).
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ObservationObservation + ModelingObservation + Modeling + Lab
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Observation + Modeling
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Lab Astro: Primero Parte



22

Lab Astro: Segundo Parte

W. A. Keck Laboratory for Astrochemistry at the University of Hawaii-Manoa.
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Lab Astro: Theory

Turner, A. M. et al., Astrophys. J., 896, 88 (2020).
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Lab Astro: Theory

Maltseva, E. et al., Astrophys. J., 831, 58 (2016).
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“Pyramid” of Astrochemistry
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