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S2. Angular dependence of the intensity autocorrelation function 

During rheological experiments, X-ray scattering pattern series were recorded with 10000 to 24000 

frames per series, covering the start-up, continuous steady-state and cessation of shear in the rheology 

experiment. From these scattering pattern series, 5000 succeeding images at steady shear conditions 

were selected and autocorrelation functions were calculated for each pixel individually from the 

selected patterns. Figure S2 shows such a 2D autocorrelation map for Pe = 0.576 and a delay time 

τ = 0.008 seconds. 

 

 

Figure S2: Two-dimensional map of the autocorrelation function g2(τ = 8 ms) taken at a Péclet number of 

0.576. The map is zoomed into the region of interest close to the direct beam. The dark round shape in the 

middle of the map is a beamstop, covering the region of the direct beam. The vertical streak of lower intensity 

located in the middle of the map is a result of parasitic slit scattering, showing no correlations (the parasitic slit 

scattering in the horizontal is removed by crystal optics). The slight tilt of the region of high correlation is a 

result of a slight mismatch of 2° between flow direction and the horizontal axis of the detector. 

 

The autocorrelation map in figure S2 shows strong anisotropy, revealing the influence of flow on the 

autocorrelation pattern. The flow direction in figure S2 is horizontally from the left to the right. 

Perpendicular to this direction a vertical band of strong correlated scattering signal can be identified. 

In the presence of flow, this band decays slowest compared to the other directions. The width of this 

vertical band is considerable and thus close to the vertical axis the correlation is relatively insensitive 

to the flow direction.  

The spherical shape of the correlation map is a result of the roughly isotropic scattering intensity 

distribution I(Q), which is decreasing with Q and thus does not allow for the computation of intensity 

auto-correlation functions based on single pixels when the scattering intensity per pixel is too low. 
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To demonstrate the sensitivity to the flow direction, autocorrelation functions were calculated for 

azimuthal slices of a width of 10°. The azimuthal dependence of the autocorrelation functions in the 

flow-vorticity plane is depicted in figure S3. 

The calculated autocorrelation functions show a strong dependence on the azimuthal angle, decaying 

fastest in flow direction and slowest perpendicular to this direction. 

 

 

Fig. S3: Azimuthal dependence of the normalized intensity autocorrelation function g2 calculates in the flow-

vorticity plane. 
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