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Table S1. Hydrogen bonds for U-RT structure.
D H A d(D-HY/A  d(H-A)/A  d(D-A)YA  D-H-A/°

OIW HIA O2W 0.848(19)  1.82(3) 2.591(6) 151(6)
OIW HIB O4' 0.828(19)  2.29(3) 2.990(4) 143(3)
OIW HIB 042 0.828(19)  2.29(3) 2.990(4) 143(3)

02W H2 033 0.852(16)  1.942(14)  2.789(3) 173(3)
-X,-1/2+Y,1-Z; 21-X,1-Y,1-Z; 33/2-X,-Y,1/2+Z

Table S2. Hydrogen bonds for U-LT structure.
D H A d(D-H)/A d(H-A)/A d(D-A)/A D-H-A/°

OIW HIA 06' 0.84(3) 1.96(3) 2.780(8) 166(8)
OIW HIB O2W 0.84(3) 1.79(4) 2.584(8) 157(9)
02W H2D 04> 0.84(3) 1.96(4) 2.762(8) 159(9)
02W H2E 03° 0.86(3) 1.92(3) 2.774(8) 173(10)

N-X,1-Y,1-Z; 2-1/2+X,1/2-Y ,-1/2+Z; 312+X,1/2-Y ,-1/2+Z

Table S3. Hydrogen bonds for Np-LT structure.
D H A d(D-H/A  d(H-A)/A  d(D-A))A  D-H-A/°

OIW HIA 06! 0.85(3) 1.96(5) 2.775(8) 160(10)
OIW HIB O2W 0.85(3) 1.83(6) 2.600(8) 150(10)
02W H2E 032 0.84(3) 1.93(3) 2.772(8) 173(10)
02W H2D 04° 0.84(3) 1.93(3) 2.761(8) 168(9)

N-X,1-Y,1-Z; 212+X,1/2-Y ,-1/2+Z; 3-1/2+X,1/2-Y ,-1/2+Z

Table S4. Hydrogen bonds for Pu-LT structure.
D H A d(D-H/A  d(H-A)/A  d(D-A)A  D-H-A/°

O1W HIA 06' 0.850) 1.94(3) 2.772(11)  167(11)
OIW HIB 02W 0.85(2) 1.76(2) 2.608(11)  176(14)
02W H2D 042 0.85(2) 1.91(3) 2.751(11)  172(14)
O2W H2E 03 0.85(2) 1.96(4) 2.773(11)  160(12)

"N-X,1-Y,1-Z; 2-12+X,1/2-Y ,-1/2+Z; 31/2+X,1/2-Y ,-1/2+Z
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Figure S1. Energy vs. lattice scaling coefficient curves for UO,_fee (top) and PuO,_fce
(bottom) obtained within different exchange-correlation functionals; black dots — data points,
red solid line — bets fit of Birch—-Murnaghan (EOS). Tolerance level for Birch—Murnaghan

(EOS) fit > 0.99 for all considered levels of theory.
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Figure S2. Experimental and simulated powder X-ray diffraction of U-RT.
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Figure S3. Energy vs. unit cell volume plots for An-LT structures along with polymorph
obtained within different approximations. Tolerance level for Birch—-Murnaghan (EOS) fit >

0.99 for all considered levels of theory.

Table S5. XYZ coordinates

U-LT U 1.392580 8.529243 13.465688
O 1.407637 6.747258 13.669539
O 2.555199 8.310721 11.288173
O 0.360019 8.336557 11.244625
O 6.151894 8.611104 13.748248
O 3.923419 8.721926 13.842066
H 1.329627 9.442599 8.832251
H 0.680729 7.775392 8.695177
H 2.462948 8.049966 8.722220
H 3.999934 6.610245 12.337228
H 4.838376 5.992975 13.772204
H 5.809028 6.480020 12.360166
C 1.472560 8.321260 10.601171
C 1.493335 8.385932 9.116185
C 5.006577 8.095611 13.533482
C 4909755 6.722081 12.944578
O -0.984001 8.611104 13.748248
O 1.430234 8.720440 15.773752
O 1.441426 10.312594 13.308285
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