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Stimulated Raman scattering (SRS) microscopy is a powerful non-linear optical
technique for label-free identification of biochemical components in cells and tissues. The
archetypical SRS microscope delivers images with inherent chemical contrast, as it is sensitive
to the molecular vibrations of the scrutinized specimen. Narrowband SRS microscopy is
nowadays a well-established imaging technique with high acquisition speed. However, it cannot
simultaneously image multiple biomolecules of a complex heterogeneous material, e.g., a
biological system, due to its single-frequency operation. To tackle this, we developed a
broadband SRS microscope [1] equipped with a home-built differential multichannel lock-in
detection board [2]. Our system can record modulation transfers as low as 10 parts per million
with an integration time of 40 µs, delivering, in a single shot, SRS spectra with 32 vibrational
frequencies. We will discuss the elements of the system as well as its characterization, showing
imaging applications of different
heterogeneous systems. In
particular, we will show how
the microscope is capable of
distinguishing oleic and
palmitic fatty acids in
hepatic cells and discern
fibrosarcoma tumour from
healthy tissue in a mouse
model (see Figure 1).
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Figure 1: Chemical imaging of mouse fibrosarcoma. (C-E) H&E staining
(gold standard). (F-H) SRS imaging at various Raman frequencies. Mean
spectra from healthy (blue) and cancerous (black) regions (L),
concentration map (I) and spectra (M) retrieved with multivariate curve
resolution alternating least squares (MCR-ALS) analysis.

