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To increase the comprehension of the dynamics of ultrafast laser ablation it is 
necessary to portray the process with sufficient temporal resolution. For example, the 
temporal and spatial modification of the complex refractive index �̃� of a sample 
material after irradiation with ultrafast single pulsed laser radiation (𝜆 = 800 nm, 

𝜏H = 40 fs) can be measured, combining an ellipsometer with a pump-probe setup. 
This work describes the construction and the validation of a pump-probe setup (Fig. 
1) enabling spatially, temporally and spectroscopically resolved ellipsometry with
rotating compensator and rotating analyzer [1]. The self-constructed ellipsometer is 
validated by comparative measurements of the spectroscopically resolved complex 
refractive index of gold thin films (𝑑Au = 200 nm, 𝑅𝑎 < 3 nm) at rest with a commercial 

ellipsometer (nanofilm_ep4, Accurion Inc.), 
resulting in a deviation less than 10 %. 

First ellipsometric measure-
ments at 𝜆pump = 800 nm and 

𝜆probe = 440 nm are performed 

without ablating the sample 
material. The refractive index 𝑛 slightly decreases with a spatial local maximum at 

𝑡 = 0.2 ps. The extinction coefficient 𝑘 increases within the first 0.2 ps and slightly 
decreases afterwards (Fig.2, right). The spatial extent of the modification remains 
constant in the considered time range (Fig.2, left).  
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Fig. 1. Experimental setup: 1) laser 

emitting pump radiation at 𝜆 = 800 nm; 2) 
optical parametric amplifier emitting probe 

radiation at 250 nm < 𝜆 < 20 µm; 3) delay 
line; 4) ellipsometer 

Fig. 2. Left: one-dimensional spatially resolved 𝑛 and 

𝑘 of gold plotted as function of time after irradiation 
with single pulsed pump radiation; right: cross-section 

of 𝑛 and 𝑘 at 𝑥 = 0 µm as function of time 


