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Table S1. Crystal structures and coordination environment of various tantalum hydrides and deuterides.
	Phase
	Source
	Space group, lattice parameters and atomic coordinates
	Shortest interatomic distances, Å

	
	
	
	Ta-Ta
	Ta-H
	H-H

	TaHx (solution)
	
	Im-3m, a=3.301Å
Ta 0 0 0

H 1/4 1/2 0
	2.86
	1.85
	n/a

	Ta2H(D)
	[11,12]
	C222, a=4.77Å b=3.37Å c=4.77Å
Ta 1/4 1/4 0.262
H 0 0 0
	2.83
	1.92
	2.92

	Ta3H(D)2
	[12]
	C2221, a=14.41Å b=3.40Å c=19.21Å
Ta1 11/12 3/4 9/16

Ta2 11/12 1/4 11/16

Ta3 3/4 3/4 3/16

Ta4 3/4 1/4 1/16

Ta5 11/12 3/4 1/16

Ta6 11/12 1/4 3/16

H1 1/2 0 1/8

H2 2/3 1/2 1/8

H3 5/6 0 1/8

H4 1/2 0 3/4

H5 5/6 0 0
	2.94
	1.90
	2.40

	Ta4H(D)3
	[13,14]
	I222, a=4.82Å b=9.64Å c=3.41Å
Ta 0.25 0.121 0.75

H1 0 0.26 0

H2 0 0 0
	2.95
	1.89
	2.59

	TaD0.87
	[24,34]
	Cccm, a=4.79Å b=3.46Å c=4.83Å
Ta 1/4 1/4 0
H 0 0 1/4
	2.95
	1.91
	2.42

	TaH0.89
	present
	see Table 4
	2.96
	1.91
	2.41

	TaD0.96
	present
	see Table 2
	2.96
	1.91
	2.40

	TaH2.2
	[7]
	P63mc, a=3.223Å c=5.143Å
Ta 1/3 2/3 1/4
H1 0 0 0.876
H2 1/3 2/3 0.631
	3.17
	1.96
	2.25

	TaH3
	[26]
	I-43d, a=7.707Å (0 GPa, calculated with DFT)

Ta 0.954 0.954 0.954

H 0.954 0.455 0.611
	3.22
	1.92
	1.96


