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Stability of the quasicrystal structure II :

Henley-Elser type model

Keiko Sucaya*, Yasushi Sasajma**, Minoru Icummura**, Mamoru IMaBavasur**

Abstract — In the previous report (hereafter called as paper I), we studied the stability of the Socolar-

Steinhaldt type model and found that quasicrystal structure was kept stable if the atomic radius ratio (ra)
was 0.5177<r,<0.7900. In this case, the calculated diffraction patterns were rather difused and lost self-

similarity although they showed the ten-fold symmetry.

In this paper, the stability of Henley-Elser type model was studied. The relaxed atomistic arrangements
and their diffraction patterns were calculated and analized as the same method as in paper I. Compared with
Socolar-Steinhaldt type model, Henley-Elser type model kept the Penrose’s tiles unstrained and it’s diffrac-

tion pattern showed the sharp spots with the ten-fold symmetry and self-similarity. This model can be
adopted to the structural analysis of the stable quasicrystals such as Al-Cu-Li and Al-Cu-Fe.
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Fig. 2 The atomistic arrangements of the large
atoms of the Henley-Elser model.
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Fig. 4 The initial structure of Henley-Elser model,
Type A.
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Fig. 7 Changes of the potential energy for Type B.
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(a) Ostep (b) 800step

Fig. 8 The relaxed atomic structure for Type A at (2)
Ostep and (b) 800step.

R & Q
@@ @ L)
Y O@Q) é?w@@g@% @%ﬁf D, _
) o @ (% % @ PR o
& (@’%gm ®%‘9<@)
o . @ o Q)Q}% o Sdo @ O
%o Boda 9 ol e ol
:“‘\" Q@m@ © (BIPE
& & 2 %
° ©

(a) Ostep (b) 800step

Fig. 9 The diffraction patterns for Type A.
The same structures as in Fig. 8 were utilized
for the calculation.
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(b) 600step

(a) Ostep

(e) 1500step

The relaxed atomic structure for Type B at
(a) Ostep, (b) 600step and (c) 1500step.

Fig. 10
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Fig. 11 The diffraction patterns for Type B.
The same structures as in Fig. 10 were util-
ized for the calculation.
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