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ABSTRACT

Gravitational waves (GWs) are ripples in spacetime caused by the gravitational acceleration of massive objects,
propagating away from their gravitational field boundary or host. Since its discovery 10 years ago, GWs have
opened new window for astronomical observations, enabling the study of objects whose emitted electromagnetic
waves (EMWs) cannot probe, such as binary black holes. However, there are other GW sources that have not been
detected because they emit GWs at lower or higher frequencies than the frequencies detectable by current
technology. In this study, we explore the application of GWs in astronomical observations by investigating their
effects on the vibrational spectra of diatomic molecules. We employ perturbation theory, treating GWs as
perturbative Hamiltonians acting on a system of diatomic molecules modeled by a Morse oscillator. This allows us
to determine the eigenenergy shifts and spectral changes induced by GWs. Here, hydrogen (H2), carbon monoxide
(CO), nitric oxide (NO) and oxygen (02) are used as examples of diatomic molecules, since they are the most

commonly found diatomic molecules in space. We found that the resulting eigenenergy, or energy levels, and
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spectrum of this sample of diatomic molecules changed when perturbed by GWs at frequencies higher than

$105kHz.
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