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Report: 

 

We investigated the growth kinetics of pentacene (PEN) thin films in-situ and in real-time during growth with 

x-ray photon correlation spectroscopy (XPCS) at several growth temperatures. 

 

The following X-ray scattering experiments were done at beamline ID10 of the ESRF with a photon energy of 

8.1 keV under ambient conditions. The beam size was 10 µm in vertical and horizontal. GISAXS data was 

measured under an angle of incidence of 0.1° with an Eiger area detector. 

 

Since the analysis of the data is still in progress, we present only some important findings in this report.  As an 

example, in Fig.1 we show four GISAXS snapshots measured during PEN growth at low T. We find an in-plane 

correlation length correspnding to typical island sizes at this growth temperature. Fig. 1b shows thickness 

dependent line cuts demonstrating the evolution of the in-plane correlation features during growth. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1: Left: GISAXS snapshots measured during of PEN at low substrate temperature. Right: Evolution of the in-plane 

correlation length dependent on film thickness. 

 

 

 

Fig. 2 shows exemplary time-time correlation functions of PEN growth and subsequent annealing. We find a 

strong angular dependence of the time-time correlation as well as a strong time dependence both during growth 

and during annealing suggesting complex surface reorganization dynamics.   

We are currently simulating data corresponding to different growth models to account for the complex features 

in the time-time correlation functions and to account for the temperature difference observed for different growth 

temperatures (not shown).  

 

 

 

 

 

 

 

 

 

 

 

 
Fig 2: Time-time correlation functions of PEN thin films obtained during growth (left) and subsequent annealing (right). Each of the 

nine subplots show the time-time correlation dependent on the out-of-plane angle (z-axis) and in-plane angle (x-axis).  

 

As stated in the proposal, we were able to measure XPCS data of pentacene during growth and during annealing. 

With these in situ real-time measurements, we expect to obtain a detailed understanding of the structural aspects 

of pentacene growth. 

 
We wish to acknowledge the excellent collaboration with the beamline staff, which made this challenging 

experiment a success. 

 

 


