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5% 18 27385 (Scanning  Tunneling Microscope,
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Figure 1 Logic diagram of the article. The diagram illustrates the overall logical relationships among different parts of this article. Reprinted and
reproduced from refs. [1-5]. Copyright©2010, Wiley; Copyright©2010, Springer Nature; Copyright©2013, AAAS; Copyright©2022, APS;

Copyright©2023, APS.
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AR &S BARINMETRRE R i, KR
BRWET DA B BoK Be G b ZURE W 7 T B G PEFT I (3R T
AREBRZ . B PO T RS ISR R &
IEFE(Bi, Sb),Tes(FARINAZABEA, 454 BiIFISbI)
Ll 5] 8 5 RO AR Fb s T, REL VR RI AR R A o R 3R
W RFR PR, TFECrIE 249K T Se LK Rk
Wy, ALK T 22505 R g5k m i Edh
N R A T20134, ECriBZmM
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A6 T TR & 7 RN K IR 254 B T 7ESE )
WA, FEREIA T AT DU B TR SR B K HLRH
(pyx = %), BLYNFIHBEAT 3 R R4, 2 LA )
SN, FILAE— S AR T (o, =
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BREGINT —ERNET, R EENTRRIKT
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32 BETREERRGHNZREGH
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T3 AR SR, of LR I Gk R s B S
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T HEE AR ) R . DA HE, B E
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B SR B I QAR &
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3 48 AR IR RS B A2 K I CVBST/CAS e i A% 45 14,
SEHL T B ZAEIQAHZ AR R, HAE SLI0 w2
5 JE /N R 25 QAR N, HNZEQAHZ M Z
B, NRZFHAGIE TSR T EE RSk
k) BT 2 2 L GOl i i I BE T R A
RO AR RE, SRIG A RATE I BN, %2 RS
{10 5 it FEL L il 2 2508 i B 2 R R, X — 45 SRRk
KQAHTE AL AN TR #E s A5 H 2
SN E.
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BNBiZSb, X NTedkSel". Wy A% M miE LR,
W AT BELE LA B 5] NARIERIRER 7. 5825556 T
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[ A & AE K 5 2 MinBi, Te /1 N Bk i 44 2% )2 (Ferromag-
netic Insulator, FMI), A]J{#Bi,Te;FIZR M A“Y e 2 5
JEMnBi,TeyH1, M SEEL 43 0 25 5 J5 S R 11 56
WE, IR RL7T meVIIRERERREY, NSl e
TQAHM S FEHE T HT I ] RERE 4.

B L /e ] [ A 5 117 B PR BF 9 48 00 A i
IR EIMnBi, Te, MR A & Al el 2 3 NP, 20194,
AN & 1 8 45 4 Se 36 RAE B8 1 5023 JE s
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ShK, HEAR G B0 v )2 (Septuple Layer, SL)JE T
45, JR T HES 81 Te-Bi-Te-Mn-Te-Bi-Te [ . [
— E WM& TR AR A, TEE S E 2 N
RN S RHERE . ZIXFh 2 R R e, #5402
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PR T QAR LA il 4 2 1Ak I R 4
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BMnBi, Te 2 WSR-S @R 7 H SRR
. EOE BN, 9RRE T BH R IR R B R A
LRI CAGERE 2L A+TTF /RS, TR AR S8 i T SeBl
QAHRLR [ AT BEM). RS H A7 7E K B (R e B4
B, FIQAHRN 1 H 2 W Ltk — DR M QAHRM
SEBLIR AT A £ BRIk Ak

MBE(fill % IMnBi, Te,, 1 5 £ s B 1< A= 5 4%
1) 1 T AN Pt A EEAE . SR T, G L R B SRS )
MnBi, Te, # F AEAE ST AR, HAFSTREHNTZ
FBA, AL LR ATEE R % TR, MBEFE
fn B ORI B S e 3y, S04 i & 5 2K %
ot R S A% AR, RS AR RO LG . R
B AR R EESH, AT TZ,
P L3 4] BAAE MnBi, Te S/ME R 5K B 1 s A% 37
B GTE R F B A SRR W I O R IR 2R iR
QAHZLNHR A 1 Hea. JHI RGEHT FEA R RS AA ]
152 N MnBi, Te J i 1B THdmia v e, B A B
IR RERE B T R R RGE RS
fii 25 AL IR, TR RGEHRERR D, X
NIRZ i QAHZUN SR AL 18 (1 HELA.

4 WEEHRINEFIHERIEXINEPbTeE L

AN B IR R AN E T A T I U < 2
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NN E T BT RE T AR IE

IR IR R M TR WURE R FINE T
RS A, NETAEIX &I UL
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BRI S AT R £+ LERS] TR
TFFFE 8 RN o 3 k- 3 7 TR AOK 22 ST T 24
RNFREB TP G2~ BT ZER, £81i

et 7 BAR AT RN E T RS T A
e 2 P01 A T AT A T InAs-Al - 4E LTS 1)
Ja I AR EAE M TT a4 DBk, FRER 2 LIS
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F1 BN 24 BT o () IG5 B 75 D TN B A e i e 4R
PETFIHERE S % BV SR 1 fl 4%
FAR ORI O, T 2 XA SR R A

P G Bt /] ] [ AR5 A o R Rt — ST I gk
Lk R X T RSN EA K FIPbTe-# 3 5 B 48K
2, A BERBEX Y. PoTedERIE T A E X
(A H I, AT DU 05E i B FRLA, AL I 0 R e AN
B L XA ARANE R T DUE R I 4 1
WANE ) 7V B A T T R R A A, IR ORHEEE
WEA TN o A SR AU BR. 1B X 1R
ANIE P 4. PbTed K 28 11 A= K 75 BT Je 7E4ef
JE bl 25 A e RHE B CB B 9 SIN,), BRI L B
AR R LR E O, £ FRAMEA KT FE A,
I RIS M IR, FTRAEPbTe A Bk A&
T & AR AHERT, MR gk g aity. 8
SN S R ) A K B R AR K BOR SEBI, RPAEAS
JE TS F i o T At = e S (B se s, R
KR Ao JEC I 22 29100 KARIR (TR 22 88 S i 1) AR
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IR T, hnT DLEAT R B AR K H B R e B R 1
T PoTeH LLIT-VIEGIKZR I 75— KA 382 v A
BN AR ARVCEC ) 4R CdTe. AR VLB AH ik
o T AOKRE R R TTERR, kG T 3% X AP RE AR K
HT 2 S T ER AT BLAk, PbTeMICdTefE fnks
UCC ) R Bk B AN ) 1) SR A% 45 44 AT A 30, )5
FONNE . XS EH IS 2 B By BURAE, o]
AT J Al i ) ) i,

FIH BRI et sy, BINS&1FE# fECdTe bl &
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KL 7R & A 28 50K (Andreev) L 7 F &,
EEWE R ERSA-B S0, REFINS&1E
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W GRS, R RYEh N T ARHMBEZE
Kot Qi R Bk, (B3I 2 R 51
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FETIRI S TE AR, TR R,
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Low-dimensional topological quantum materials exhibit significant application potential in cutting-edge fields, such as
low-power-consumption electronics and fault-tolerant quantum computing, owing to their unique electronic band
structures and novel quantum effects. The controllable preparation of high-quality materials is a prerequisite for both
fundamental physical research and advancing applied exploration. Molecular beam epitaxy, featuring atomic-precision
growth and manipulation capabilities, has evolved into one of the core techniques for synthesizing low-dimensional
topological quantum materials. Centered on a series of pioneering research achievements by Qi-Kun Xue’s team at
Tsinghua University, we systematically review the molecular beam epitaxial growth of low-dimensional topological
quantum materials and related quantum phenomena in this work.
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