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Fig. S1 Band structure of tungsten oxide dihydrate. The high symmetry points in the b
direction are plotted in the range from Z (0, 1/2, 0) to " (0, 0, 0) and from B (0, 0, 1/2)
to D (0, 1/2, 1/2).
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Fig. S2 Band structure of tungsten oxide monohydrate.
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Fig. S3 Band structure



o o} T T T o
10l Total
0 SNV, L AL
1.0} H 5
0.5-/&A E
0.0 \ , ) \ A AN . —
4 o —s —p,
2y E P, P,
0 1 ! ! |M IA‘AMA.J:
0.8} H,
AOA-W E
;:‘0_2 N R | B N -
o o 1
(0] ' S p
> c ! X
9 z-w ;—Py P,
E 0 L L L .M _A)ymi
= 4] !
! S
g Ob , P,
= 2t P, P,
@ | TN m———.
@ 5l O, 5 S Py
P, P,
0 1 1 ! ! ! _J—MAAJI 1A i !
0.6 W_s&p : S P,
0.3} M ¥ P,
0.0 | —ta — = :
2r w_d Y d, ! ,
1 ” : “‘L‘
Ol v a0 ,ﬂ*""’.’,‘ R EAMMO. e
1.0} W d :
0.5} ;
0.0 s

201816141210 8 6 -4 2 0 2 4 6 8
Energy (eV)

Fig. 4S The atom- and angular momentum-decomposed electronic density of states.
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Fig. 5S Atom- and momentum-decomposed eDOS of the Op-H dimer during proton

rotation. This rotation is facilitated by the fact that the proton remains bonded to one

of the bridging oxygen's nonbonding 2p orbitals.
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Movie S1 NEB images movie corresponding to proton rotation.
Movie S2 NEB images movie corresponding to the supercell calculation.

Movie S3 NEB images movie corresponding to large octahedral distortion.



