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(57) Abstract: Disclosed in the present invention is a non-fluorescent molecular super-resolution imaging system based on a photother-
mal relaxation localization microscope, comprising a pump light source, a probe light source, a microscope, a photoelectric detector,
a multi-order harmonic signal extraction device, and an imaging processing device. After multi-order harmonic demodulation is per-
formed on probe light modulated by the photothermal effect and photothermal energy dissipation of a sample to be tested, super-resolu-
tion imaging is performed according to a high-order harmonic signal extracted from the frequency domain. Thus, without fluorescence
labeling, the present invention may implement super-resolution imaging of molecules or structures having optical absorbance, thereby
fundamentally solving various limitations of the problems of fluorescent molecules on which conventional super-resolution imaging
depends, comprising photobleaching and labeling efficiency problems, labeling selectivity problems, etc., and further eliminating in
theory various limitations of super-resolution fluorescence such as specially designing fluorescent molecules and high-power laser
causing light injury.
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