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Over the last several decades, the development of time- and frequency-domain nuclear resonance spectroscopies that
take advantage of the tunability and pulsed nature of synchrotron radiation at storage ring facilities has greatly expanded
both the portfolio of routinely accessible nuclei and the range of material properties that may be probed via the Mössbauer
effect. Continuing in this tradition, we recently developed a method to probe the photophysical dynamics of solid-state
materials using a pump-probe implementation of time-domain Mössbauer spectroscopy that we refer to as time-resolved
nuclear forward scattering (TRNFS). After introducing this novel technique and discussing its challenges, I will present our
measurements of tin(II) oxide to showcase the power and unique opportunities of TRNFS. In particular, I will demonstrate
how variable repetition rate TRNFS may be used to distinguish between electronic and thermal contributions to laser-
induced difference spectra and how small contributions to the quantum beating signal originating from the photoexcited
material may be clearly identified using reference scatterers.


