 Brillouin microscopy enables label-free, non-contact mapping of viscoelastic properties at microscopic scales, offering unique insight into the mechanics of biological and soft-matter systems1. However, the weak spontaneous Brillouin signal and the narrow spectral separation from the dominant elastic peak demand high-contrast, high-resolution spectrometers. For decades, Brillouin spectroscopy relied on scanning Fabry–Perot interferometers (FPIs), which, despite their excellent contrast, were considered impractically slow for imaging applications. This perception changed with the introduction of the Virtually Imaged Phased Array (VIPA)2,3, whose intrinsic spectral multiplexing allowed rapid spectrum acquisition and sparked the rise of modern “bio-Brillouin” microscopy.[bookmark: _Hlk137463968]Pochylski, M.
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In this talk, I will revisit the long-standing comparison between performance of FPI and VIPA interferometers and argue that the effective imaging speed depends critically on how the spectrometer is operated. Specifically, when a Fabry–Perot interferometer operates with its transmission frequency freely set—rather than continuously scanned across the full Free Spectral Range (FSR)—its imaging performance can be dramatically improved. Two key factors enable this: (i) the FPI’s ability to act as a narrow-band monochromator for extended image fields4, and (ii) the intrinsically narrow bandwidth of the Brillouin peak, which usually occupies only a small fraction of the FSR. Leveraging these properties allows spatial multiplexing, where entire image fields are acquired at single frequency points instead of collecting full spectra at single spatial points, yielding substantial gains in 2D Brillouin mapping efficiency.
Using a repurposed Sandercock’s tandem Fabry–Perot interferometer as a testing platform, I will demonstrate how this alternative operational regime enables high-speed, high-contrast Brillouin imaging—allowing conventional FPIs to compete with, and in specific scenarios outperform, VIPA-based systems. I will also discuss additional opportunities where unconventional FPI operation can enhance Brillouin light-scattering performance in the spatial, temporal, and frequency domains. These results invite a broader reconsideration of how interferometric instruments are designed and operated for optical elastography and related applications.
Alternative Operation of Fabry–Perot Interferometers for Efficient 2D Brillouin Mapping
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