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Fig. 2 Neutron Rietveld refinement pattern for La,LiHOs. Observed, calculated, and residual differences are shown as
red crosses, black line, and blue line respectively. Green tick marks are indicating the positions of Bragg reflection.



Table 1 Structural parameters for La,LiHO; at room temperature.

atom  site g y z Uy, | A? U,y | A? Usy | A?
La(l) 4/ L.000(3) 0 0 0.36383(3) 0.00544(14) 0.00500(14) 0.00348(14)
o) 24 1.000(3) 05 0 0.5 0.0135(4)  0.0076(3)  0.0064(3)
02 4  1.000(2) 0 0  017701(4) 00125(2)  0.0116(2)  0.0049(2)
Li(l) 2z  1.000(8) 0 0 0 0.0070(9)  0.0093(10) 0.0181(13)
H(L) 2b  1.000(5) 0.5 0 0 0.0312(10)  0.0255(8)  0.0399(12)

Space group: Immm, a = 3.57638(3), b = 3.76294(3), ¢ =12.97356(10) , R, = 2.53,
R,=197, R, =205 S=Ry, /R, =123, Ry =4.85 R =6.35
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Fig. 3 Crystal structure of LaLiHOs.
Anisotropic thermal ellipsoids were
drawn with a probability of 95%.
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Fig. 4 Neutron Rietveld refinement pattern for La; 9BagLiH9Os. Observed, calculated, and residual differences are

shown as red crosses, black line, and blue line respectively. Green tick marks are indicating the positions of Bragg
reflection.




Table 2 Structural parameters for La; 9Bag; LiHy9O3 at room temperature.

atom  site g x y z Uy | A? Uy, | A Us; | A?
La(l) 4; 0.948(4) 0 0 0.36372(2)  0.0043(4) 0.0028(3) 0.0023(3)
Ba(l) 4; =1-La(l) 0 0 =La(1) =La(1) =La(1) =La(1)
O(1) 2d 0.9404(13) 0.5 0 0.5 0.00419(11) 0.0043(8) 0.0036(8)
H(1) 24 =1-0() 0.5 0 0.5 =0(1) =0(1) =0(1)
O(2) 4i 0.9998(17) 0 0 0.17681(3) 0.00996(10) 0.00852(11) 0.00310(10)
Li(1) 2a  0.998(6) 0 0 0 0.0054(8) 0.0047(8)  0.0153(10)
H(2) 2b 0.862(3) 0.5 0 0 0.0177(6) 0.0156(6) 0.0199(7)
Space group: fmmm, a = 3.576997(17), b = 3.762969(19), ¢ =12.97831(6), R,, =2.15, R,=1.73

R,=152,8=Ry,/ R, =141, Ry =5.81, Ry =4.41
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Fig. 5 Neutron Rietveld refinement pattern for La; oCeg1LiH1.xO3. Observed, calculated, and residual differences are
shown as red crosses, black line, and blue line respectively. Green tick marks are indicating the positions of Bragg

reflection.

Table 3 Structural parameters for La; Cep; LiH;.,O3 at room temperature.

atom  site g x y z Uy | A? Uy, | A Usy | A?
La(l) 4/ 0.955(3) 0 0 0.363682(18) 0.00349(10) 0.00372(12) 0.00204(L1)
Ce(l) 4i =1-La(l) 0 0 = La(1) = La(1) = La(1) = La(1)
O(1) 2d 0.9423(9) 05 0 05 0.0057(2)  0.0023(2)  0.0029(2)
HL) 24 =1-0() 05 0 05 =0(1) =0(1) =0(1)
0@2) 4i  1.000(4) 0 0  0.17691(3) 0.01032(18) 0.00759(18) 0.00388(18)
Li(l) 2a  1.000(6) 0 0 0 0.0093(7)  0.0085(7)  0.019(9)
H2) 2b 0.882(2) 0.5 0 0 0.0166(6)  0.0155(6)  0.0199(7)
H(3) 8m 00136(11) 0736(8) 0  02633)  0021(3)  00193)  0.025(4)

Space group: Immm, a = 3.576108(12), b = 3.761890(14), ¢ =12.97147(5), Ry, = 2.58, R, = 2.23
R,=183,8=R,, /R, =141, Ry = 3.04, Ry = 5.49
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Fig. 7 X-ray diffraction profiles for Lay.,Sr,LiH1yO.(y =0, 0.5, 1.0).



Table 4 Lattice parameters of La,LiHOz and LaSrLiH,O;

Sample Synthesis condition alA blA clA ViIA®
La,LiHO, 2GPa, 650°C  3.57380(7) 3.76160(4) 12.9664(10) 174.310(6)
(Immm)
LaSrLiH,O
272 2GPa,650°C  3.64067(10) =a 13.28970(5) 176.1481(11)
(14 /mmm)
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Fig. 8 Neutron Rietveld refinement pattern for LaSrLiH,O,. Observed, calculated, and residual differences are shown as
red crosses, black line, and blue line respectively. Green tick marks are indicating the positions of Bragg reflection.

Table 4 Structural parameters for LaSrLiH,O, at room temperature.

atom site g X ¥ z U/l A?
La(l) 4 0.5 0 0  0.3568(2)  0.0060(7)
Sr(1) 2d 0.5 0 0 =z(La(l)) =U(La(1))
Li(2) 4i  1.000(2) 0 0 0 0.026(6)
O(1) 2a  1.000(8) 0 0  0.713(4)  0.0207(15)
H(1) 2b  1.000(5) 0 05 0 0.0285(19)

Space group: /4/mmm, a = 3.64758(18), ¢ =13.3024(12)
Rup =458, R, =792, C =1.22
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Fig. 9 The crystal structure of La,LiHO3 (Immm) and LaSrLiH,O, (14/mmm).
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