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Table 1 The first thirteen numbers of the new sequence
a 0 1 ' 2 3 4 5 6 7 8 9 10 | 1] 12
Sn | 1 2 5 12 | 29 | 70 | 169 | 408 | 985 | 2378 | 5741 13860
SEOFEMEARAR, lm 225 = /2 +1 (= 2414), FisEM
im 32 e /2 — 1 (=0.414),
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Table 2 Single forms for each point group of octagonal system
NFBR 8 8 8m 82m 82 8/m 8/mmm
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Di=82, Coy=8/m, Dy = 8/mmm, Cy=38, D, = 82m, % SEEFX BLEIATLIL
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Fig. 1 Nine unique single forms for octagnal system

a. )\ (octagnal prism); b. F/\JF& (dioctagnal prism); c. /\FH4 (octagnal
pyramid); d. /(jj}(ﬂ-@% (octagnal dipyramid); e. H/N\JFHE4 (dioctagnal pyramid);
f. B4 (dioctagnal dipyramid); g. AFR=AEE (octagnal scalenohedron);
h. EAFR=MHEE (dioctagnal scalenohedron); i J\JF{RJ5E K (octagnal trape-

zohedron)
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C,=12, Cp, = 12m, D, =122 C;; = 12/m

D, = 12/mmm, C, = 12, Dy, = 122m,
HB® A+, B+ 0k, + =07 sk, B+ 05 s, + 05 Wk, B+ 205 W
+ToFRAFEE, T REZ2AER.E TR AT, Bk, EHERETDXEST

28 Fh

EEER 42 WA, Wi RECRA LSS 32 R AR 47 AR, NitA 60

A EHRSIF B

[1]
[2]
[3]
[41
(5]

[61
[7)

2 £ X M|

Shechtman, D., Blech, 1., Gatias, D. and cahn, j. w., 1984, Metallic phase with longrange orientational
order and no-translatiomal symmetry. Phy, Rev. Lett., Vol. 53, pp. 1951—1953.

Ishimasa, T.. Nissen H. U. and Fukano Y, 1985, New order state between crystalline and amorphous in
Ni-Cr particles. Phs. Rev, Lett., Vol. 55, pp. 511—513. .

Bendersky, L., 1985, Quasicrystal with ome-dimensional translational symmetry and a tenfold rotation axis.
Phys. Rev. Lett,, Vol. 55, pp. 1461-—1463. . )

Wang N., Chen H. and Kuo K. H., 1987, Two-dimensional Quasicrystal with Eightfold Rotational Symmetry.
Phys. Rev. Lett, Vol. 59, pp. 1010—1013.

wEE, 1986, SERWNKNEDRENATSHIE. HIRBIELH 11 HHEHHH 499506

WERAR RRR, ARSHRERHRIIBHFFI. BHEBEROETD.

Miao Baihe, Yang Guobin and Wang Su, 1987, Pentagonal Dodecahedron formation by quasicrystal micro-
grains. PHYSICS LETTERSA. Vol 121, pp. 283---285.



% 3 3 WHREE: SNAKRES RS RREN AR ERTY 227

POINT GROUPS AND SINGLE FORMS OF QUASICRYSTALS
WITH EIGHTFOLD AND TWELVEFOLD SYMMETRY

Shi Nicheng and Liao Libing

(Beijing Graduate School, China University of Geosciences)

Abstract

The existence of eightfold symmetry has been confirmed by experiments. This paper ma-
inly deals theoretically with the description of one-dimensional quasilattice and the deduction
of .point groups and single forms of octagonal quasicrystals. The authors present a new se-
quence for describing the arrangement of quasiperiods in one-dimension of octagonal quasic~
crystals. The numbers of quasiperiods in each of the first thirteen steps of this new sequ-
ence are: 1,1, 2, 5, 12, 29, 70, 169, 408, 985, 2378, 5741 and 13860. The arrangement of q;xa—
siperiods in the first six steps are: a, b, ab, habab, babababbabab and bababba bababbabababba
-babbabababbabab. Seven point groups and nine single forms for the octagonal system have
been deduced. They are as follows:

Point groups. 8, 8'm, 82, 8/m, 8/mmm, 8 and 82 m.

Single forms: octagonal prism, dioctagonal prism, octagonal pyramid, dioctagonal pyra-
m1d octagonal dipyramid, dioctagonal dipyramid, octagonal scalenohedron, dioctagonal sca-
lenohedron, ‘and octagonal traperohedron.

For dodecahegonal quasicrystals, the point groups are: 12; 12m; 122; 12/m; 12/mmm;
12; 122 m. The single forms are dodecahegonal prism, didodecahegonal prism, dodecahegonal
pyramid, didodecahegonal pyramid, dodecahegonal dipyramid, didodecahegonal dipyramid,
dodecahegonal traperohedron, dodecaliegonal scalenohedron and didodecahegonal — scalenche-
dron.

The authors have obtained 14 point grouns and 18 single forms. In addition to the 14
point groups and 24 single forms of isometric system, pentagonal = system, and decagonal sys-
ter:n, there are 28 point groups and 42 single forms in quasicrystals. Plus the 32 poi‘nt groups
an:_d 47 single forms from the classical crystallography, there are 60 point groups and 89
six{gle forms all together.
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