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In [1] we announced the “thick layer” concept of the bulk 
terminations in quasicrystals. We consider a bundle of dense atomic 
planes in the bulk, not necessarily extremely close together, as a 
candidate for a termination. We show that only “thick” layers can 
terminate the bulk of decagonal Al-Cu-Co (d-AlCuCo) in the 2fold 
directions. Also, the secondary electron images indicate that certain 
“thick” 5fold and 2fold layers are favoured as terminations of 
icosahedral Al-Pd-Mn (i-AlPdMn). In particular, the 2fold terrace-like 
surfaces of i-AlPdMn containing pits are perfectly explained in this 
framework.

Following a suggestion of Sharma et al. [2], that a gap in the bulk 
might define a termination, we introduce a minimum density rule on 
low density “thick” atomic layers as well and show that, in the 
framework of the model of i-AlPdMn, such a rule does not match the 
observed step heights on either the 2fold or 5fold surfaces.  

[1] Papadopolos Z. et al., Phys. Rev. B, 2004, 69, 224201. [2] Sharma H.R. et 
al., Phys. Rev. Lett., 2004, 93, 165502.
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Phasons modes are excitations characteristic of the 
quasicrystalline sate. In the same way than phonons modes lead to 
thermal diffuse scattering, phason modes lead to diffuse scattering in 
the diffraction pattern. This diffuse scattering can be calculated in the 
framework of the hydrodynamic theory of icosahedral phases. 

Diffuse scattering has been extensively studied in the i-AlPdMn 
phase. It has been shown that most of the observed diffuse scattering 
is due to phason modes, which are interpreted as pre-transitional 
fluctuations.

We present an extensive room temperature study of the diffuse 
scattering in the i-ZnMgSc quasicrystal and its 1/1 periodic 
approximant. For this purpose, absolute scale measurements of the X-
ray diffuse scattering have been carried out on the D2AM beam line 
(ESRF). Whereas the diffuse scattering measured in the 1/1 
approximant can be accounted for by the thermal vibrations (TDS), a 
supplementary contribution to the signal is observed in the 
quasicrystal. This extra contribution is larger for reflections having a 
larger Qper component, indicating that it is due to phason modes. This 
demonstrates that although both phases share the same clusters, 
phason modes are a characteristic of the quasiperiodic long range 
order. Using the absolute scale measurement, we find that the amount 
of diffuse scattering is about for time smaller in the i-ZnMgSc than in 
the i-AlPdMn phase. This demonstrates the high structural quality of 
the i-ZnMgSc phase, which is also evidenced by the large number of 
high Qper reflections observed in the diffraction pattern.
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A basic key in the understanding of the stabilization mechanisms 
of quasicrystals is the knowledge of their stability ranges within the p-
T field. In the last decade, the Al-Co-Ni system has become the model 
system for the study of decagonal quasicrystals [1]. The decagonal 
phase in this system shows a quite large compositional stability range, 
going along with changes of the structural disorder and the formation 
of superstructures as a function of temperature. 

Ni-rich decagonal quasicrystals were found to be stable within the 
applied experimental frameworks (Al72Co8Ni20 up to 70 GPa from 
powder [2], Al70Co12Ni18 up to 10 GPa from single crystal [3], both at 
ambient temperature). The Co-rich decagonal phase was not yet 
studied at non-ambient conditions. This phase is neighbored by the 
recently discovered W-phase [4], which is the highest approximant 
phase in the Al-Co-Ni system, and therefore the structural behavior of 
this decagonal phase at non-ambient conditions is of special interest. 

The results of an in-situ high pressure high temperature study on 
Al73Co21Ni6 up to about 16 GPa and 973 K will be discussed.

[1] Steurer W., Z. Kristallogr., 2004, 219, 391. [2] Hasegawa M., Tsai A.P., 
Yagi T., Phil. Mag. Lett., 1999, 79, 691. [3] Krauss G., Miletich R., Steurer 
W., Phil. Mag. Lett., 2003, 83, 525. [4] Sugiyama K., Nishimura S., Hiraga K., 
J. Alloys Comp., 2002, 342, 65. 
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Four mesoscopic Archimedean tiling patterns have been observed for 
the molten ABC star-branched terpolymers composed of 
polystyrene(S), polyisoprene(I), and poly(2-vinylpyridine)(P) of the 
type S1.0I1.0Px. The copolymers exhibit (63), (4.82) and (4.6.12) 
Archimedean tiling[1] when x are 0.7, 1.2 and 1.9[2], respectively, 
while the molecule of the type S1.0I1.0P1.3 shows more complex 
(32.4.3.4) tiling pattern with mesoscopic length-scale. Namely the side 
length of the polygons are about 80nm. In this structure the 
circumstance of a molecule splits into multiple sites and consequently 
two microdomains with different sizes and shapes are formed for one 
component. Moreover the experimental results were well explained 
with the predicted results based on free energy theorem using Monte 
Carlo method. This pattern has been observed for the other materials 
on much shorter length-scale, therefore, the experimental fact 
observed in the present study is demonstrating that the complexity is 
universal over different hierarchy. 

[1] Grunbaum B., Shephard G. C., Tilings and Patterns, Freeman, New York, 
1986.[2] Takano A., Matsushita Y. et al., Macromolecules, 2004, 37, 9941. 
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