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Table 1. Properties of the frequently-used fluxes.
SR/ C Wi/ C AV T IR BB T HE/(g-em?) Fir
Al 660.3 2327 TilR /EIR /£h i A A bl R A 2.70 ¥
Ga 29.8 2400 LR /BRIR 5.90 7o
In 156.6 2000 HIR /ER1R /iR 7.31 o
Sn 231.9 2270 LR JHEIR /T 7.28 ¥
Pb 327.5 1740 TRIR /RER /A DU W/ I W 11.34 B
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cd 321.2 765 Hm 8.65 A
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Fig. 1. Ba-Ga binary phase diagram. Insets are typical
grown single crystal of BaGa, and BaGa,, respectively.
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Fig. 2. Pt-Bi binary phase diagram. Insets are typical grown

single crystal of PtBi, with different structures.
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Fig. 3. (a) Different types of quartz tube frequently used; (b) different types of quartz plug and crucible frequently used; (c¢) sealed

sample before and after centrifugation.
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Fig. 4. Physical vapour transport and chemical vapour
transport. Take the case (T(S) > T(C)) as an example.
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Table 2.  Properties of the frequently-used transport agents.
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Fig. 5. Pd-Te binary phase diagram. Inset is the typical
grown single crystal of PdTe,.
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Table 3. Advantages and disadvantages of different growth methods and their application scope.
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Fig. 6. (a) Cd-As binary phase diagram; (b) the single crys-
tal grown from the flux method; (c) the single crystal grown

from the vapour transport method.
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W T £, NbAs, FHil: % 800 °C JffH{E 30 h,
TaAs, FHR % 750 C IffEiR 30 h 5 R %R, ¥4
A Z MRS 5 mg/cm? BB F) 1, T H 2
BAGIE N, BABGR XA, IR S5
DX I 40 ) 18 1050 A1 850 °C, {41 5 i 5 B
i, 148 NbAs, #l TaAs, B FEES, WK 7 Fin.

|

Ko7 s SO E 7R B (a) NbAs, Fl (b) TaAs,
B i

Fig. 7. Single crystals of (a) NbAs, and (b) TaAs, grown
from the vapour transport method.

biti 5 21 T R AR, <127 B ool 4T
ALY 0 AR ZE RS | FLT-2540 | 2R TR B RS
REFYPYE A S R AR AR, IS4 R AT At I
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FTrAEAk. ik, AT T RuAs,, IrAs, 5 CoAs,.
RuAs, B 25 [ BN Pnnm, J& T 1IEZE M &R IrAs,
5 CoAs, ZSRIFEN P2,/c, BT HRHRR. FA]
B R 24K T RuAs,, IrAsy & CoAs, .40 .
=R AP 43R B RutAs:Sn = 1:2:8,
Ir:As:Sn = 1:2:8, Co:As:Sn = 1:2:6, B JF7H K
RE SRR AR, Teh B2 B3R5 T &
NGB, A GIRY Z5d 20 h THEZ 1150 C,

Bl 8 Bk E K 1 (a) RuAs,, (b) IrAs,, (c) CoAs,
B

Fig. 8. Single crystals of (a) RuAs,, (b) IrAs, and (c) CoAs,
grown by flux method.
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TURR, KB R BR R R 2 S0 b oy Ak o i, B
BRI

9 (a) YSb, (b) TmSb, (c) HoSb, (d) DyBi . &
Fig. 9. Photos of single crystal (a) YSb, (b) TmSb, (c) HoSb
and (d) DyBi.
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3.2.1  CoSi
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(a) Co-Tell™ #1 (b) Si-Tel'™ ZITHHIE; (c), (d) M85 % AR IB 77 EE15 B CoSi 5 (o) BRI Jr ik AL K 1 CoSi B

Fig. 10. Binary phase diagram of (a) Co-Tel'" and (b) Si-Tel!™. The single crystal of CoSi grown from the vapour transport (c), (d)

and flux method (e).
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Fig. 11. (a) Co-Sbl'™l (b) Sb-Sil'®l| (c) Co-Snl'®! and (d) Si-Sn['*? binary phase diagram. Insets in panels (b) and (d) are the single

crystal of CoSi grown from the Sb and Sn flux.
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Fig. 12. (a) Bi-Rh!'" and (b) Bi-Sn!'"*! binary phase diagram. Inset is the single crystal of RhSn grown from flux method. (c) Single-

crystal XRD pattern of RhSn with different crystal faces.

(a) 1800
1600 |
1400 |
L
¥ 1200F
B 3 2
= <
% 1000 - R
g 800 [ 55‘: i'ﬂ 765
g“ SA A s - 730
& 600 Di “6a0]_ *s70— PtogrBi ht
- -
S 420
400 F ey
272 =
00F = 27 i =
e, &l & ., &
0 10 20 30 40 50 60 70 80 90 100
Bi at.% Pt
13

(b) 350
300 F 295 '
<] )
S~
g
3
2
g 250
: . LitLs
g 222
&
200 +
(Bi)+L
@
150 . . . . . . . . .
10 20 30 40 50 60 70 80 90 100
Bi at. % Ga

(a) Bi-Ptl48 LU Je (b) Bi-Gal's™l SEE A9 —ICAR &, 17 1€ Dy 300 07 15 AR 4K A B PoGa 488

Fig. 13. (a) Pt-Bi"® and (b) Bi-Gal'® binary phase diagram. Insets are the single crystals of PtGa grown from flux method.
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Fig. 16. (a) AI-EuP” and (b) Al-B?! binary phase diagram; (c), (d) typical grown single crystals of EuB.
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Fig. 19. (a) Fe-SnP"l binary phase diagram. Inset is the single crystal of Fe;Sn, grown from the flux method. (b) The single crys-

tals grown from the vapour transport.
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Fig. 20. Single-crystal XRD patterns of (a) MnBiyTey, (b) MnBi Te;, (¢) MnBigTe;q and (d) MnBigTe;s. Insets are corresponding

photos of single crystals.
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Abstract

Topological materials have attracted much attention due to their novel physical properties. These materials
can not only serve as a platform for studying the fundamental physics, but also demonstrate a significant
potential application in electronics, and they are studied usually in two ways. One is to constantly explore new
experimental phenomena and physical problems in existing topological materials, and the other is to predict and
discover new topological material systems and carry out synthesis for further studies. In a word, high-quality
crystals are very important for studying quantum oscillations, angle resolved photoemission spectra or scanning
tunneling microscopy. In this work, the classifications and developments of topological materials, including
topological insulators, topological semimetals, and magnetic topological materials, are introduced. As usually
employed growth methods in growing topological materials, flux and vapour transport methods are introduced
in detail. Other growth methods, such as Bridgman, float-zone, vapour deposition and molecular beam epitaxy
methods, are also briefly mentioned. Then the details about the crystal growth of some typical topological
materials, including topological insulators/semimetals, high Chern number chiral topological semimetals and
magnetic topological materials, are elaborated. Meanwhile, the identification of crystal quality is also briefly

introduced, including the analysis of crystal composition and structure, which are greatly important.
Keywords: topological materials, crystal growth, flux method, vapour transport
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