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Four-dimensional electron microscopy (4D-EM), which enables the direct observation of 
transient structures, morphologies and even carrier transport of materials in real time and space, 
has attracted increasing interest to the research community due to its powerful capability in the 
interdisciplines of physics, chemistry, material science, and biology [1-2]. In this presentation, I 
will firstly give a brief introduction of the development of 4D-EM and the state-of-the-art of 4D-
EM and its applications in scientific research. Then, I will present some of our recent 
developments in situ 4D EM technologies and their applications, including ultrafast 
cathodoluminescence, liquid-phase 4D EM, laser-free 4D EM and two-color near field 4D EM 
etc. [3-5]. Following that, I will talk about our recent progress in the development of a new 
generation 4D-EM based on a 200kV field emission transmission electron microscope 
(Thermofisher Talos 200i) and its preliminary application in imaging surface plasmon dynamics 
[6]. The high versatility and sensitivity of our new generation 4D-EM would allow capturing the 
dynamics of a wide range of nanoscale materials with high spatiotemporal resolution. 
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