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Abstract 

Angle-resolved photoemission spectroscopy (ARPES) has been developed into 
a powerful technique to study quantum materials. To further improve its 
capability, we put forwards an “ARPES+N” technique which adapts ARPES to 
various in-situ sample tuning techniques. By doing this, electronic state 
manipulating and probing can be done simultaneously in our ARPES system. 
In this talk, I will show you few examples of how our “ARPES+N” techniques 
could help us to discover new exotic phase transitions in “old” well-studied 
materials. This includes the discovery of Band-insulator-to-Mott-insulator 
transition in 1T-TaS2, the discovery of exotic metal-to-insulator transition in 
2H-MoTe2, the discovery of doping-controlled transition from excitonic-
insulator to semi-metal in Ta2NiSe5, the discovery of nematic superconducting 
phase in Ba1-xKxFe2As2, etc. The future directions of ARPES will also be 
discussed. 
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