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Abstract

In recent years, the research of topological superconductor has attracted tremendous interest,
especially in Majorana zero mode (MZM) due to its significance application in topological quantum
computer. In this work, we study of a system with 8 x 8 Bogoliubov-de Gennes Hamiltonian, the
system has particle-hole symmetry, and we introduce the phase diagrams of this system. We have
analyzed the relationship between the lowest energy and angular momentum of surface bound
states. In addition, we have analyzed whether the system exists MZM in the case of topological tri-
vial and non-trivial, and have solved the corresponding wave function.
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1. 5]

1E 1937 4F, BRFWIE 2K BRI T — Mok 1, M SARMIKT . GARPTK TR
— PRI SR T, HRRLTRUR EARS[1]. SLH N EREB(MZM) W IE G IR 5 LR 48 2K 7 1)
RN RE, B EA R R EAR T, MARRSYHEAF AR T . MZM B =AM AR Eﬁ—
EIRMAERT URGEE, fERETIHEPAEEBERRHR2] (3], Hik, MZM BAG 1R R MEFE,
M THINE SRR E, JEH MZM B IEREE P /eI R, F=, BHART - é
FORFRME, kLT IR A 4] [5][6] [7]. 1T MZM 7EPEL 22 1 S LA R A B B & 3,
BRL B AAVTHE SE 58 % MZM I 4R A5 T B IIES ) 820, AMITROIREIZE T p o8 4R+ T e 5 MZM
FIAELES] [9] [10] [11][12], {HF-E p Wi FARLESLLG EERMESZIN[13]. 7E 2008 4F, Fu Fl Kane $2H 7E
AN AR s R SR FL T AT BEAFEAE MZM [14]. Fu F1 Kane [ TAE K TR Z K TAESLie b 346
MZM HIBEFE[15]. JEAER, AMIBEFE 17 VF2 07 kG4 MZM, BFE7ES)E Pb iR AN —4E Fe A1 HEA
—#E Rashba - SARLL 526 16] [17] [18] [19] [20]. B AT SLIGAERFS B SR AP T MZM [21] [22] [23],
I HAE BB S AR TE T F 1 D AR i G A E[24] . B mT WLk BE i S B 1R KA 5240
B, XA FE N KA,

A H R HL TR 5 2 T, AT H TEALE 8 x 8 Bogoliubov-de Gennes P % il &
TEE 3 T, BAINAE T ZRAWMHAMAREI25], 00 T 2GRR SR E ‘ﬁﬁazﬂama@?[zé] [27].
TESE 47, RATRIE T RAEHAFREMAEFRIE N FOEREM. 55— TR,
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Figure 1. Topological phase diagrams of (a) 4, (b) A, inthe A,-u plane, we adopt this parameters:
A=0, A =0, A=1, t=05
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Figure 2. Topological phase diagrams of / inthe A,-u plane, we adopt this parameters: =0, A =0, A=1, t=0.5
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Figure 3. Numerical calculate results (a) and (b). (a) We adopted topological non-trivial parameters as: 1=0, A =0,
A=1, t=05, u=045, A =1. (b) We adopted topological trivial parameters as: A=0, A =0, A=1, =05,
u=0, A =0
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Figure 4. The wave function |u1|2 S |uz|2 S |u3|2 R |u4|2 , we adopted topological non-trivial parameters as: A=0, A =0,

A=1, t=05, u=045, A, =1.Note that all wave functions are not normalized. And ‘vl ? S |\12|2 s |v3|2 s |v4|2 we can

obtain by particle-hole symmetry
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Figure 5. The wave function |u1|2 , |u2|2 , |u3|2 , |u4|2, we adopted topological trivial parameters as: A=0, A =0,
2
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A=1, t=05, u=0, A =0. Note that all wave functions are not normalized. And ‘vl
obtain by particle-hole symmetry
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