
Ultrafast Spectroscopy of Low-Dimensional Materials: From Dynamics to 
Functionality

Low-dimensional materials exhibit unique optical and electronic properties arising 
from reduced dimensionality and strong light–matter interactions. Understanding 
their ultrafast dynamics is essential for revealing the underlying physical 
mechanisms and exploring their potential applications. In this talk, I will present 
recent studies of photoinduced carrier/exciton dynamics in low-dimensional 
materials using ultrafast spectroscopy. Beyond probing dynamics, controlling 
photocurrent flow in space and time represents an important step toward 
functional optoelectronics. To this end, I will discuss the generation and control of 
vectorial ultrafast photocurrents using symmetry-broken nanostructures integrated 
with two-dimensional materials, highlighting their potential for next-generation 
optoelectronic and photonic devices.


