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Abstract: To perform super-resolution imaging of different tissue structures of biological samples using fluores-
cence radiation differential microscopy simultaneously, a dual-color FED microscopy system is studied in this
paper. The basic principle of the FED is to remove the confocal microscopy image obtained by scanning the
solid spot from the confocal microscopy image obtained by scanning the hollow spot to obtain a super-resolution
microscopy image. Based on the study of the monochromatic FED microscopy system, a feasible dual-color
FED microscopy imaging system is proposed and imaging experiments are performed on fluorescent particles in
this paper. The experimental results indicate that under excitation light of 488nm and 640nm, the system real-

izes spatial resolution of 135 nm and 160 nm of the fluorescent particles respectively. In addition, this system

%5 H #9:2018-01-11 ;1&4T H 7 :2018-03-05

EEWE : HZE AR IR BB (No. 2016 YFFO101401 )
Supported by National Key Scientific Instrument and Equipment Development Projects of China ( No.
2016YFF0101401)



330 o DA

1%

can also perform multi-color super-resolution microscopy imaging simultaneously on different tissues of biologi-

cal samples, which meets the requirements of practical applications.

Key words: optical microscopy ; diffraction limit ; fluorescence ; fluorescence emission difference (FED) ; super-

resolution
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excited pattern; (c¢) PSF of confocal image;
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Fig.2 Scheme and sequence chart of dual color FED system. (a)Dual color FED system, PBS:polarizing beam splitter,
PM:vortex phase mask, RM:reflect mirror, DC:dichroic beam splitter, 4F SM:4F Scanning Module, AL:achro-

matic lens, SMF:single-mode polarization maintain fiber; (b)CAD of the system; (¢)scan sequence chart
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Fig.3  Unidirectional scan control waveform
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