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Introduction 

1. Over the past two decades, several fluorescence- and non-
fluorescence-based optical microscopes have been developed to 
break the diffraction limited barrier.  

2. In this review, the basic principles implemented in microscopy 
for super-resolution are described.  

3. Furthermore, achievements and instrumentation for super-
resolution are presented.  

4. In addition to imaging, other applications that use super-
resolution optical microscopes are discussed. 
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Principle: fluorescence-based 
super-resolution 
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Principle: fluorescence-based  
super-resolution (Cont’d) 
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Principle: non-fluorescence-based 
super-resolution 
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Highlighted achievement: multicolor 
imaging and live-cell imaging 
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Instrumentation 
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Instrumentation 
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Other applications 

1. Three-dimensional sub-diffraction optical laser lithography 
2. Magnetic imaging 
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1. We reviewed the principles of various super-resolution 
microscopes, including fluorescence- and non-fluorescence- 
based methods. 

2. We also present the status of instrumentation of super-
resolution microscopes and compare the specifications of 
commercial products. 

3. Inspired by super-resolution methods in STED microscopy, 
three SPIN methods were developed and enabled 3D 
nanofabrication with application in optical data storage. Super-
resolution optical magnetic imaging is also very promising as a 
new tool to understand biological processes. 

Summary 
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