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Heterogeneous catalysis is a chemical process performed at a solid−gas or solid−liquid inter-
face. Direct parঞcipaঞon of catalyst atoms in this chemical process determines the significance 
of the surface structure of a catalyst in a fundamental understanding of such a chemical process 
at a molecular level. High-pressure (or called ambient pressure) scanning tunneling microscopy 
(HP-STM) has been used to observe catalyst structure in the last few decades. I will present 
instrumentaঞon of high pressure (or called ambient pressure) STM for in situ/operando of 
model catalyst surfaces and scienঞfic findings on catalyst structures under reacঞon condiঞons 
and during catalysis with the following 
objecঞves: (1) to present the fundamen-
tal aspects of in situ/operando studies of 
catalysts; (2) to interpret the observed 
restructurings of catalyst and evoluঞon 
of catalyst structures; (3) to explore how 
HP-STM could reveal structural details 
under reacঞon condiঞons and during 
catalysis; and (4) to discuss the future 
challenges and prospects of atomic-scale 
observaঞon of catalysts in understand-
ing of heterogeneous catalysis. 
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