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Supplementary Matarial

Table S1 The structural parameters of R3-CaHa4 at 140 GPa.

Lattice Atoms X y z
parameters
(A)
a=b=4.88120 H -0.28237 0.02804 -0.45709
¢=5.52890 H 0.21679 0.20047 -0.70519
o=p=90° H -0.00000 0.00000 -0.41384
y=120° Ca  -0.00000 -0.00000 -1.00000

Table S2 Calculated structural parameters and Bader charge analysis of P62m-CaHis at 300 GPa.
The Hi.6 denotes the H atoms in Ha units, and the H7.1> demotes the H atoms at the edge of Hs units,
the His.15 denotes the H atoms at the center of Hs units. The o(e) represents the charge transferred
from Ca to H.

Lattice Atoms x y z o(e)
parameters
A)
a=b=3.724 His (6)) 0.87091 0.43463 0.00000 -0.060
c=2.468 H7.12 (6Kk) 0.57106 0.73415 0.50000 -0.100
Hiz15(3g) 0.65438 1.00000 0.50000 -0.016
Ca 0.00000 0.00000 0.00000 1.008
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Fig. S1 Calculated enthalpy curves for R3 and C2/c relative to C2/m structure as a function of

pressure.

Fig. S2 The structure of R3-CaH14 at 140 GPa containing H> molecular units.
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Fig. S3 The convex hull of the Sr—H system at 100, 110, 200 and 300 GPa. The stable structures of
element H> [1] and binary SrHn» (n=2, 4, 6, 8, 10) compounds come from the previous studies [2].
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Fig. S4 The convex hull of the (a) Y-H and (b) La-H system at 100, 200, 300 GPa. The stable
structures of element Hz [1], binary YHn (n=2, 3, 4, 6, 9, 10, 13) compounds [3], binary LaHn (n=2,
3,4, 6,10, 11) compounds come from the previous studies [4].
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Fig. S5 Electronic band structures of (a) CaHas, (b) SrHzs, (¢) YHa1s and (d) LaHis at 300 GPa.
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