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Investigating the Origins of Non-Aromatic
Fluorescence with Vibrational and X-ray Absorption
Spectroscopies

Non-aromatic fluorescence in biomolecules represents a fascinating photophysical phenomenon that chal-
lenges conventional understanding of fluorescent mechanisms.. This presentation outlines our ongoing in-
vestigation using a combined approach of time-resolved X-ray absorption spectroscopy (TrXAS) and multiple
vibrational spectroscopic techniques to explore the fundamental processes governing this phenomenon.

Our research examines L-glutamine (L-glu) and its derivative L-pyroglutamine ammonium (L-pyro-amm),
where we hypothesize that hydrogen bonding networks may influence conical intersections (Colns) and thus
modulate nonradiative decay pathways. The complementary techniques of FTIR, far-IR, and Raman spec-
troscopy are being employed to characterize structural dynamics, while TrXAS measurements at the carbon
K-edge at the EIS-TIMEX FEL beamline are anticipated to provide insights into excited-state evolution.

This presentation will discuss our methodological approach, preliminary observations, and the theoretical
framework guiding our investigation. We will consider how this integrated spectroscopic strategy may con-
tribute to elucidating the structural and electronic factors that enable non-aromatic fluorescence, with poten-
tial implications for the future development of novel fluorescent biomaterials and optical probes.
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