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Solvent dynamics play a central role in determining the outcome of chemical and biological 
processes, particularly in systems where intermolecular interactions govern reactivity and 
energy dissipation. In aqueous environments, collective motions of the hydrogen-bond 
network occur on ultrafast time scales and are directly linked to solvation processes. 
Accessing these dynamics requires spectroscopic techniques capable of resolving both the 
temporal evolution and the low-frequency intermolecular modes of the solvent. In this 
module, we introduce optical pump–terahertz probe (OPTP) spectroscopy as a powerful 
approach to investigate solvation dynamics in real time. This technique combines ultrafast 
optical excitation with broadband terahertz probing to monitor transient changes in the 
solvent response, providing insight into collective motions such as librations and hydrogen 
bond rearrangements. 
The session will provide an overview of the experimental setup and daily operation of an OPTP 
laboratory. Participants will be introduced to a state-of-the-art ultrafast laser system, 
terahertz generation via nonlinear optical processes, and electro-optic detection schemes. 
The role of key components, including optical parametric amplification, delay stages, and 
detection crystals, will be discussed in the context of signal generation and sensitivity. 
In addition, the module will cover basic aspects of data acquisition and analysis, including 
time-domain signal detection and qualitative interpretation of transient responses in terms of 
solvation dynamics. The aim is to provide participants with a practical understanding of 
how ultrafast spectroscopic measurements are implemented and how they can be used to 
probe solvent-mediated processes at the molecular level. 
 


