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Report: 
 
The main aim of the experiment was to install and use the MAR area detector for surface-sensitive 
diffraction for the first time, to investigate the scattering from poly(9,9-dioctylfluorene) (F8), a blue-
emitting liquid-crystalline polymer.  We have characterised the structure of thin films of F8 using 
grazing incidence x-ray diffraction (GIXRD): the chains layer normal to the interface with the in-
plane ordering depending on the temperature [1], hence it is a suitable material for developing the 
area detector facility. 
 
The experimental requirements are quite challenging.  When measuring the surface structure with 
angles of incidence α < αc , the beam penetration is 5-7 nm and the scattering from a polymer surface 
is very weak (≤10-8 of the incident beam flux).   This signal is easily swamped by scattering from any 
windows in the direct beam that are visible to the detector.  With point detectors, this scattering is 
trivially discriminated using collimating slits on the detector arm.  When using an area detector, it is 
not possible to shield this scattering and hence windows need to be excluded from the space visible 
by the detector.   
 
In the proposal we described a vacuum chamber designed to reduce the scattered background from 
windows, which was sent to an external company for detailed design and drawing.  We also built a 
25 cm diameter scattering chamber in Cardiff with kapton windows  for a helium atmosphere as a 
reserve chamber.  Due to delays in the design stage, this chamber was employed for the experiment 
and performed extremely well. 
 
 



 
 
Fig. 1 shows the area detector image of the scattering from the F8 film together with the 
corresponding point detector scans performed previously [1].  The peaks are consistent with an 
orthorhombic unit cell with a = 2.56 nm, b = 2.34 nm, c = 3.32 nm (with the b-axis normal to the 
substrate surface).  Fig. 2 shows sections for different α values, indicating limited difference in 
structure between the structure within 5nm of the top surface of the film and that in the bulk of the 
film.   
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Fig. 1  Area detector scan, together with the 
corresponding point detector scans [1] 
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Fig. 2  Scattering in the plane of the surface 
for F8 for varying angles of incidence.  The 
critical angle for the F8 is 0.18° and 0.20° for 
the thermal oxide on the silicon surface.   
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