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Abstract

A tight-binding Hamiltonian is constructed in a one-dimensional quasicrystal model and the cen-
tral electronic eigenstate is investigated based on the substitution rule. By computing the height
function distribution, the multifractal spectrum of the wavefunction is obtained. The results show
typical behaviors of the critical state.

"B IAE#E Email: phxjfu@scut.edu.cn

SCEF|I M IR, I E. — Y R R AR I L R ORI R B 2 TR D). BRI, 2023, 13(2): 42-49.
DOI: 10.12677/mp.2023.132006


https://www.hanspub.org/journal/mp
https://doi.org/10.12677/mp.2023.132006
https://doi.org/10.12677/mp.2023.132006
https://www.hanspub.org/

Keywords

Quasicrystal, Height Function, Multifractal Spectrum, Critical State

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

E A A B IR SE B0 B 4% R SR A S RBLLISK, Hom 7 — B 5 AT M . i
AT EA 5 KB 6 KA RIBRFEE AR, BT R T 5 A AR RN R (0 25 W R ERPE . RT, X
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AR AN T — 4R AR A AR UG, 1 R 7 B fR AR U mT DK fie 1% L 22 082 R B0 AT R AT T H B
Fibonacci #EAF A —4ENE it iR AR ERL AL, 7RI 2 LT4E BAS 30 77 2 (AR 5E(8] [9] [10] [11] [12]. FH#f
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Fibonacci #% LAAM FAIE A IE A IR NIRRT 58 o %5 T HE BB AR IR FL 12500 R AR U4 5 3= B2 B 28 I 11
HEME, BTSRRI AE RS R DB . AR SOK 48 H—F L Fibonacci #E df A5 B4 % bR 4
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2. HRBIFNEE FRETE
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HAb AR T I T AR 2 M TTAE[18] [19] [20] [21] [22] o 38 BARKEN, AT LLP=4:—AN X Fibonacei #%:
a—a"b",b—a. (1)
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KT HE BRI BR IS, R W 20 R 20 a5 i
H =3 Ji)e, (i[+ X (|i =1t (i +[i)z, (i +1])- )

Horr, g NER i MM RO RERE R, o A% R R+ 1 Z A BRER AR R . AEFSAT , (RRIX SR

DOI: 10.12677/mp.2023.132006 43 AR £


https://doi.org/10.12677/mp.2023.132006
http://creativecommons.org/licenses/by/4.0/

T HEE

BN SR EBIE AR E « BATH B E = Q)T AR, Hp kg SRR E N, e =0,
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aabbbaabbbaaaaabbbaabbbaaaaabbbaabbbaabbbaabbbaabbbaaa. 3)
EXH, X7 RN TR, DUMELL S RIHE 7 b o b Sk ek 4
FE—ME NATCEMEET, A N AR N+ 1 A& S B5G+ 1) UE I 720 5 ¢ 2058 i A
B A, R AT PR ¢, ERERIERG + 2) & L. B &, = 0 F 4= 1, 5K ¢, MG B0 Q) I AE 5 FE AT 4
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eV T DUIE I B f Aok 5 16 1 2R B4R GR(2, 3)8E IR /3 4% B (idos), FH 1093 A% r 4 K
H1, =051y, =1. MOEBEEMLAFTZ “BERNE” , EAMUMSTEEN, XE—4HE SR
BAIRFAE[22] [23] [24] [25] [26].
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Figure 1. The integrated density of states of the GF(2, 3) quasilattice of the seventh generation with total number of site N =
1093 and hopping integrals ¢, = 0.5 and #, = 1
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Figure 2. The wavefunction of the eigenstate with £ = 0 for a GF(2, 3) quasilattice of the seventh generation with total
number of site N = 1093 and hopping integrals ¢, = 0.5 and #, = 1
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Figure 3. The height function of GF(2, 3) quasilattice on the even sites of the seventh generation with total number of site N
=1093
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Figure 4. Four cases of the height change after a substitution of an arrow. The original arrows are (a) r, (b) /, (¢) u, and (d) v,
respectively; each substitution flips the sign of the height value between +1 and —1, or keeps unchanged for the height value
0
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ERFEQADBATIZIK G, RERR[27]:

DOI: 10.12677/mp.2023.132006 46 AR £


https://doi.org/10.12677/mp.2023.132006

N'(-h)= 3 M(K)N (h+ ), (14)
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Figure 5. The multifractal spectra for the eigen function of the state with £ = 0. Several different values for p =1,/#, are used
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