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2 The results of AIMD, phonon spectra, band and DOS of stable

ABB’O
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Figure S1. Energy variations under the AIMD simulations and phonon spectra at 300

K of Li2TiTeO¢ (Band and DOS are presented in main text).
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Figure S2. Energy variations under the AIMD simulations and phonon spectra at 300
K of K2ZrTeOg (Band and DOS are presented in main text).
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Figure S3. Energy variations under the AIMD simulations and phonon spectra at 300,

500, 700 and 900 K of KoHfSeOgs (Band and DOS are presented in main text).
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Figure S4. Energy variations under the AIMD simulations and phonon spectra at 300

K of states of Na>TiTeOeg.
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Figure S5. Energy variations under the AIMD simulations, phonon spectra at 300 K,
energy band and density of states of Li>ZrTeOe.
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Figure S6. Energy variations under the AIMD simulations, phonon spectra at 300 K,

Na,ZrTes
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energy band and density of states of NaxZrTeOs.
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Figure S7. Energy variations under the AIMD simulations, phonon spectra at 300 K,

Li,HfTeO, | 300K
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Figure S8. Energy variations under the AIMD simulations, phonon spectra at 300 K,
energy band and density of states of Na;HfTeOe.

K,HfTeOg | —— 300K
-1022
N
§-1024 =
©-1026 &
Q-IOZS é
© -1030 5
- Z
M -1032 g
-1034 &3
ozl
0 2 4 6 8 10
Time (ps)
) e s i P e 1.0 =
e ———— ~05 =
G wa ?ooﬂ. 2 Al o
SA4r £y Tes
ol [, N
SN T N L 0
) T < 210 e
o0 T <
— i i P HE i = 0 L L L s L =N
o Ip Z e
5 A R A A 10 -»
5200 ] S O T I S (R 1) M /V\M P
0 o 00— u L L " L Lo L
-1 : X 20 M Total
p=—==—— L "WV LI\
r X SYTZURT 108 64202 46 810

Energy (eV)

Figure S9. Energy variations under the AIMD simulations, phonon spectra at 300 K,
energy band and density of states of KoHfTeOe.
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Figure S10. Energy variations under the AIMD simulations, phonon spectra at 300 K,
energy band and density of states of Li2TiSeOe.

Na,TiSeOy | 300K
954 —
956
~~
> -958
= 2960
>
20 962
2 964
5 -
966
-968 | . . . . ‘
0 2 4 6 8 10
Time (ps)
- T 1 0.4 —
] 2 = ~02 S
: : e = PO VDU
orap | | tod | | e S
=== I ool
22—~ 210 i
& P Lo P PR ) LY s O
oé 1 RZ) Op
& o w'g.nM. | P
1 8 20 Total
I A |

2 : = 0 : -
I X SYTZURT 10 5 2 -;g,,—grgg(gv;* 6 & 10

Figure S11. Energy variations under the AIMD simulations, phonon spectra at 300 K,
energy band and density of states of Na;TiSeOs.



Li,ZrSeO, 300K
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Figure S12. Energy variations under the AIMD simulations, phonon spectra at 300 K,
energy band and density of states of Li2ZrSeOe.
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Figure S13. Energy variations under the AIMD simulations, phonon spectra at 300 K,
energy band and density of states of NaZrSeOs.
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Figure S14. Energy variations under the AIMD simulations, phonon spectra at 300 K,
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Figure S15. Energy variations under the AIMD simulations, phonon spectra at 300 K,

energy band and density of states of Li2HfSeO.
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3 The results of AIMD and phonon spectra of unstable ABB'O
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Figure S16. Energy variations under the AIMD simulations and phonon spectra at 300
K of K2 TiTeOe.
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Energy variations under the AIMD simulations, phonon spectra at 300 K,

energy band and density of states of KoTiSeOs.
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4 Calculated bandgap by different functionals and experimental value

for LTTO

Table S1. Calculated bandgap (in unit of eV) by different functionals and
experimental value for LTTO

PBE PW91 RPBE PBEsol AMO5 SCAN MBJ HSE06 Exp.

LTTO 238  2.38 243 2.34 2.35 2.81 329  3.69 3.67

5 Elastic stiffness constants

Table S2. Elastic stiffness constants Cj; of A2BB'Og

formula

Tensor Cy; (GPa)

Cl‘l C]Q

Ch3

C‘Z 2

Ca3

C33

Cil 4

Css  Ces

Lig TiTeOG
Naz TiTeOﬁ
LisZrTeOg
NazZrTeOg
K2 ZrTeO(,-
Li-szTeOf;
NasHfTeOgq
KQHfTeOG
Li>TiSeOg
NaoTiSeOg
Li2 ZrSeO(,-
NaoZrSeOg
LioHfSeOq
NasHfSeOg
K2 HfSeOfs

258.82 90.61
248.27 75.79
237.25 92.37
228.04 76.42
247.18 78.97
244.43 92.85
242.37 83.21
255.07 80.21
284.61 80.33
271.59 68.79
265.01 81.35
257.55 72.82
273.71 82.88
266.19 74.09
273.09 73.94

116.07
98.80
117.53
103.03
97.67
121.22
110.39
98.65
108.60
88.26
109.14
96.56
113.35
98.52
83.48

358.51
302.78
331.71
291.54
263.93
350.11
314.20
272,74
365.67
305.73
337.92
300.13
358.63
313.90
269.73

100.26
89.07
103.45
88.16
89.18
102.27
91.42
89.87
100.13
90.38
102.12
91.60
102.45
91.43
86.96

261.07
219.04
240.35
212.81
190.32
259.32
230.29
197.08
274.59
226.73
248.75
220.36
267.26
231.10
191.51

113.53
99.13

108.09
94.83

93.31

114.61
103.45
97.39

118.73
106.27
111.47
102.43
118.44
107.91
100.06

143.45
118.67
136.59
118.25
107.69
144.70
128.93
110.62
141.82
113.49
132.54
116.48
141.58 118.18
121.27 101.01
98.01 90.79

122.52
96.80
112.99
91.57
85.78
120.71
103.24
90.73
121.57
98.68
109.65
94.10




6 Total dipole moment of unit cell
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Figure S19. Total dipole moment of unit cell with different atoms at (a) A-site, (b) B-
site and (c) B'-site of ABB'O.

7 THz adsorption spectrum of ABB'O
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Figure S20. Calculated THz absorption spectra of ABB'O (others are presented in
main text).



