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range of time-scales [20,21]. In a TR-XRD experiment structural changes of a sample can be 
investigated by the well established pump-probe scheme, in which a laser (pump) is synchronized to 
an X-ray source (probe) [22,23]. By varying the time delay between optical laser pump pulse and X-
ray probe pulse information about the time evolution of structural changes in the photo-excited matter 
is obtained and can be analyzed by X-ray diffraction techniques. Optical laser excitation guarantees a 
coherent excitation of the sample and the possibility of a controlled energy deposition in the system in 
a controlled interval of time. Thus, it is possible to trigger optical induced structural changes in the 
sample at a well defined time point zero. In this sense, experiments with high temporal as well as 
spatial resolution and short data acquisition times with sufficient signal-to-noise ratio require X-ray 
sources of high brilliance such as third generation synchrotron sources [24]. Parallely, the ongoing 
progress in the development of laboratory-scale X-ray sources enables experimental techniques that 
were performed almost exclusively at synchrotron sources. Table-top soft X-ray sources of high 
brilliance, such as laser-produced plasmas [25,26], high harmonic radiation [27] or X-ray lasers [28] 
are now used for various applications, e.g., X-ray microscopy [29], lensless diffractive imaging [30], 
photoelectron spectroscopy [31] or absorption spectroscopy [32]. Investigation with laser-plasma soft 
X-ray sources offers the unique possibility to study samples with periodic structures in the nanometer 
range, as their periodicity matches the Bragg condition for the experimental wavelengths. 
 

Figure 2. Experimental small angle X-ray scattering (SAXS) pattern for the ternary 
mixture C16E7/paraffin/glycerol/formamide at room temperature. The main graph shows 
the (400), as measured with the apparatus extension. The inset graph shows the (100) and 
(200) Bragg reflection peaks.  
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For a complete description of the presented setup refer to the experimental section (Figure 4). The 
presented diffraction pattern is assigned to a crystallite nano-ensemble of stacked lamellae. The probe 
pulse is polychromatic, the sample polycrystalline and its recorded Bragg diffraction spot appears 
rather broadened and elongated as the experiment has been performed in reflection mode. The 
experimentally obtained diffraction signal is shown in Figure 3. 
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dissipation along the ϕtransversal direction and the absolute displacement is slightly different this might 
suggest the idea of small anisotropicity of the system. Nevertheless, more studies are planned to fully 
explain the structural response of the system at longer time scales and their anisotropic/isotropic 
behavior. 

The possibility of carrying out home based studies in the XUV regime opens the door for time-
resolved studies on biological systems which present periodicities in the nanometer scale. Those 
experiments are proposed for the future.  
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