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Abstract

We aim to enhance the stimulated Raman scattering signal for label-free
deep tissue imaging based on molecular vibrational spectroscopy, as well as a
stronger optical trapping force. Our setup employed a piezoelectric
deformable mirror and different kinds of optimization algorithm to enhance
SRS signal intensity, optical trapping stiffness and image quality at large
sample depths. We demonstrate the ability to correct for both system and
sample-induced aberrations in test samples. The combined system and
sample-induced aberration correction increased the SRS signal and optical
trapping stiffness by an average factor of ~3x for the test samples at different
depths. The enhanced signal and higher penetration depth offered by
adaptive optics will improve SRS microscopy as an in vivo and in situ
biomedical imaging modality, and improve the optical trapping force.
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