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Silicates represent an understudied class of molecules in astrochemistry despite surfaces having been shown to have
important chemical and physical effects. Clinoenstatite has been detected in interstellar space’ and is a major component
of meteorites.” Clinoenstatite is also interesting because it has chiral faces. Structural and spectral studies utilizing
density functional theory (DFT) and time-dependent (TD-) DFT were conducted on the monomer and a nanosilicate dimer
of enstatite first described in Valencia et al.?; in addition, a 2D chiral conformer of the dimer was also studied. The
HSEOQ6/aug-cc-pVQZ level of theory was chosen for optimization, fre-

quency, and energy calculations. CAM-B3LYP and wB97X-D3 function- CAMBILYPloopvaZ]
als were used with the cc-pVQZ basis set in the TD-DFT calculations to 0.7 —'_"—-— BI7X-D3lcc-pVQZ |
obtain the UV-Vis and ECD spectra. We modeled each structure in its bare

silicate form but also with H, H*, and H,. Placing the neutral Hon the 2D ™, P-Enantiomer %
chiral enstatite conformer produces a 3D structure that makes it optically g

active. This provides a symmetry breaking mechanism for chiral silicates
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