
 

 

 

 

 

 

PHOTONIK SEMINAR 
 

Dmytro Rak 
Institute of Science and Technology Austria (ISTA) 

 

Beyond Pump-Probe: Probing 

Heterostructures and Wide 

Bandgap Semiconductors with 

Transient Gratings 
 

Transient grating (TG) spectroscopy extends the classic pump-probe technique by 
modulating excitation not only in time but also in space. By interfering two coherent 
ultrashort pump pulses, a periodic excitation pattern, or “grating,” is formed in the 
sample, enabling access to dynamics with both temporal and spatial resolution. This 
approach provides access to a range of phenomena that remain inaccessible in 
conventional pump-probe experiments. 
In this talk, I will first outline the main TG configurations and the different types of 
transient gratings that can be generated, showing how their physical nature 
determines the information they provide about material dynamics. I will then focus on 
our experimental studies of GaAs/AlGaAs and Ge/SiGe heterostructures, where TG 
enables investigation of ultrafast charge-carrier dynamics alongside the direct 
observation of 
coherent longitudinal acoustic phonons. Finally, I will discuss our recent work on 
wide-bandgap semiconductors, examining the formation and decay of phase gratings 
induced by two-photon absorption. 
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