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Aperiodic composite crystals present long-range order without 
translational symmetry. These materials may be described as 

the intersection in three dimensions of a crystal which is periodic 
in a higher-dimensional space. In such materials, symmetry 
breaking must be described as structural changes within these 
crystallographic superspaces. The increase in the number of 
superspace groups with the increase in the dimension of the 
superspace allows many more structural solutions. We will 
present recent results obtained by complementary Laue neutron 
diffraction and X-ray diffraction techniques on n-nonadecane-
urea, a nice illustration of aperiodic materials. Within this 
original family of alkane-urea composites, we will illustrate 
how structural phase transitions are characterized by changes 
of intermodulation and described by increasing the rank of the 
associated crystallographic superspaces. 

Figure 1:
(a)  Laue diffraction image of n-nonadecane–urea at T=170K (phase I)
(b)  Expansion of the selected region of the diffraction pattern at 170K
(b)  same area at 4K

Figure 2:
Phase diagram (T,P) of the fully deuterated n-nonadecane–urea [1,2]. All the 
phases, I, II, III, IV and V, require a description within a crystallographic super-
space. Shaded region indicates the metastable region between the ordered 
low-pressure and high-pressure phases. The two points associated with 
TC3 mark the metastability limit between phase III and phase V [1]
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