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Report: 
 
In experiment No CH1227 we have investigated the light-induced topochemical reaction of t-cinnamic acid 
according to the scheme  
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As pump pulses 267 nm light was chosen (150 fs pulse width), the wavelength of the x-ray probe pulse was 
0.753 A (80 ps pulse width). A technical greatly improved beamline ID09B made it possible to expose the 
sample in less than 10 minutes and to repeat timescans x-times on various samples in order to improve the 
statistics of the experiment.  
 
Measuring the transient x-ray signal changes as a function of time resulted in the correlation functions as 
shown in Fig.1.  



 
 
FIG. 1: Fast time behaviour of the correlation function C of the most prominent Bragg diffraction peak (peak No. 4) for three 

representative samples. Note that the scaled correlation function 
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1 tC  = a C1 (t) with a(sample1) = 0.875, a(sample2) = 1.285 

and a(sample3) = 1.402 is shown for clarity. 
 
The transient changes of this topochemical reaction are assigned to disorder processes on the time course of 
photo-dimerisation to the amorphous product state (Fig. 2). 
 

 
 

Figure 2:  The picosecond increase of the FWHM can be interpreted as a light-induced phonon motion, which – as some kind of 

Peierls distortion – forms a pair-like metastable crystal state. Coinciding with this – small - distortion of the lattice a transient pair-

like state is formed guiding the reaction to the product dimer. Since the lattice deformations are so strong during the product 

formation, with progressing crystal transformation it splits into smaller domains (and peaces) leading to a complete amorphisation 

after 30 min. 

Further details concerning the experiment and results can be found in G. Busse, Th. Tschentscher, A. Plech, 
M. Wulff, B. Frederichs and S. Techert, Faraday Discuss. 122, 105 ff (2002 / 2003). 
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