Table S1: Atomic coordinates (x11) and equivalent isotropic displacement parameters(%]foz) for the 3-dimensional refinement under the
C112/d space group. The inversion centre is located at the (1/4,0,0) posit{exy) is defined as one third of the trace of the orthogonalizgd
tensor.

ATOM X y z Ueq)

Nb(1) 2500 0 5000  5(1)
Nb(2) 7500 0 5000  5(1)
Nb(3) 2512(1)  453(1) -7(1) 5(1)
Nb(4) 7496(1)  456(1) 71)  5Q)

Nb(5) 2489(1) 885(1) 4885(1)  5(1)
Nb(6) 7561(1) 890(1) 4780(1)  5(1)
ca(1) 16(1) 1109(1) -785(1)  8(1)
Ca(2) 5077(1) 1044(1) -75(1) 13(1)
ca(3) 5013(1)  28(1) -67(1)  7(1)
Ca(4) 5017(1) 472(1) 5045(1)  8(1)
ca(5) 42)  414(1) 4972(1) 11(1)
Na(3) 5013(1)  28(1) -67(1)  7(1)
Na(4) 5017(1) 472(1) 5045(1)  8(1)
Na(5) 42)  414(1) 4972(1) 11(1)
O(1)  4992(3)  -23(1) 4207(4)  9(1)
O(2)  2857(3) -174(1) 7909(4)  9(1)
O(3)  2940(3) 248(1) 7077(4)  9(1)
O(4)  6070(3) 249(1) 7073(4)  9(1)
O()  7144(3) -173(1) 7910(4) 10(1)
o(6) -1(3)  428(1) -717(3) 10(1)
O(7)  4996(3) 395(1) 781(3)  6(1)
O(8)  2231(3) 596(1) 2994(4)  7(1)
09  3021(3) 669(1) 7897(4) 10(1)
O(10) 6983(3) 676(1) 7950(4)  9(1)
O(11) 7758(3) 590(1) 3048(4)  7(1)
0(12) 7(3) 848(1) 5766(3)  9(1)
O(13) 5011(3) 843(1) 4123(3)  8(1)
O(14) 2231(3) 1055(1) 2128(4)  9(1)
O(15) 2782(2) 1097(1) 7037(4)  7(1)
O(16) 7290(3) 1118(1) 6846(4)  9(1)
O(17) 7844(2) 1019(1) 1897(4) 10(1)
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Table S2: Fractional Atomic Average Coordinates, Equivalent Isotropic Displacement Factors, and Atomic Positional and DWF Modulation
Coefficients for NaCaNbsO,7 after the structure refinement und®y. Modulation functions for a parametgrof an atonv defined in a restricted

interval are given by the followingUy (x

Zn oUxnorthdy (x4), where the orthogonalized functions are obtained through a Schmidt
orthogonalization routine and given below anid the number of modulation functions used for each atomic domain. a) Parameters defining the
position, width and equivalent thermal coefficients for the atomic domains in the 4D stfudijiRarameters of the displacive modulations. c)
Parameters of the thermal coefficients (see footnote). d) Coefficients of the orthogonalized functions.

() .

atom X1 X2 X3 X4 A Ueg(A%)

Nb1 0.25 0 0.5 0 5/24  0.00485(7)

Nb2 0.75 0 0.5 0 5/24  0.00490(7)

Ca/Na(Cal) -0.00067(12) -0.03269(18) 0.00446(16) O 1/8  0.0098(2)

Ca2 0.0013(2) 0.3306(2) -0.0784(2)  5/48  1/24 0.0076(2)

Ca3 -0.0074(2) 0.7470(3) 0.0075(2) -5/48 1/24  0.0134(3)

o1 0.0002(3) 0.0142(3) 0.5789(4) 0 5/24  0.0088(4)

02 0.2151(2) 0.2130(4) 0.2078(3) 0 1/4  0.0084(4)

03 0.7860(3) 0.1993(4) 0.1988(3) 0 1/4  0.0093(4)

(b)

Upt = —0.000347) Uyt =0.047315) U)Y" = —0.011475) Up' =0 Uyt =0 Ut =0
Nbi =0.0012Q8) yN?,bi =0.008077) UM —=0.007157) uxNj’l =0 Ut =0 u;i{’l =0

le =0.003937)  Uy” =0.051256) u;“fz = —0.013935) sz =0 Ugp? =0 UMz —o

UNZ = —0.0025Q7) uy3 = 0.008687) uZ3 = 0.007547) ux4 =0 U2 =0 uz4 =0

uxl = 0.0011(2) uCal = 0.02742) u = -0.00122) US® = —0.0003416) uCal =0.00092) U = —0.00202)

le =0 Ul = 0.00794) Zl = —0.00453) ux2 =0 yz =0.01014)  UZ = —0.00394)

ng =0 Uy = —0.00954) 23 = —0.00024) ux4 =0 y4 = 0.00096) U = 0.00376)

uxl = 0.00372) uyl = 0.0241(3) uZl = 0.0011(3) ux2 = —0.00663) uy2 = —0.010Q4) UZ%Z = —0.00073)
x3 = 0.00663) uy3 = —0.010Q4) 13 = —0.00394) X4 = 0.00263) y4 = 0.00465) = 0.0021(4)

le = —0.00142) yl =0.01874) u = —0.00093) Xz = 0.00373) Uy =0.00494) U2 = 0.00833)

U% =-000873)  UX =-000524) UZ =-000284) U =—-0.00274) Uz =0 ug=o0

(©

uu’“lbfo = 0.00451) uggglo = 0.00531) UUN?};}O =0.00491) Uu“iglo =0 uu’“lglo =0 uggglo =0

UulLO = 0.00421) Uuzzo = 0.00541) Uu330 = 0.00491) Uu120 =0 Uu130 =0 Uuzso =0

Uuno = 0.00863) Uuzzo = 0.01324) Uusso = 0.00773) Uulzo =0 Uulso =0 Uuzso = —0.00203)
ulLl O 004&3) u221 - O 0066(4 u331 - O 0041(3) Uu121 - O Uu131 - O Uu231 = _O 0012(3)

Uul 2 — _O 001q3) Uu222 - _O 0036(5 Uu332 - _O 00233) Uu122 - O Uu132 O u232 - O 000q3)

uuno = 0.00684) Uum = 0.00934) uue,%?o = 0.00673) Uum =0 UgZo=0 U =0
ullo =0. 0081(4) u220 =0. 022q6 u330 =0. 00934) u120 =0. 0007(5) Uu130 =0 Uu230 - _O~001Z4)
ulLO =0. 0046(7) u220 =0. 0127(8 u330 =0 00917) Uu120 =0 Uu130 =0 Uu230 =0

Uulll 0 Uu331 =0 UulZl =0 Uu131 =0 Uu231 =0

uno =0.00928)
US3o = 0.01038)

um ~ 0.00838

)

)

Uu221 = 0.0031(7)
)

U0 = 0.00978)

u330 =0. 0077(7)
U = 0.00797)

uum — —0.00085)
US3, = 0.00075)

= 2.346 sin(2mx)

uule,0 = —0.00125)
u130 = 0.0011(5)

= —2.069+ 3.249 co$4mXs)

= orthd"” = orthd"™

(d)

orthd)™ =1 orthoy? =
orthd™ = 2.762 sin(2mxa) ortho??
orthd®™ = —1.084+ 2.303 co$6mx4) orthc5?
orthd)™ = —6.653 sir(2rxq) + 3.416 sir(87x4) ortha$?
orthd)™ = 2.945— 5.002 co$6mx4) + 3.281 co$127rxs)

orthds® = ortho™
orthaf® = 4.479 sin(2mx4)

orthcs® = —2.069+ 3.249 co$8mx4) orthg®®

T We have used the terthermal coefficieninstead the standartisplacement coefficietiecause in this context it could be confusing.

2 LIST OF AUTHORS -

IUCr macros version 2/813: 2003/12/24

(SHORTENED) TITLE

= ortho™

—3.091 sin(27x4) + 2.339 sin(8mx4)
ortho? = 4.661 — 6.458 co$47mx4) + 3.052 c0$107xs)

u230 =0. 00245)
U3 = 0.00235)



Table S3:General structural parameters in the (3+1)-dimensional superspace description of thalibd@zacompound with superspace group
Gs (see Table 3). Underlined atomic coordinates are refineable. In the last column, "antisym.” means an antisymmetric function for the displaci
modulation with respect to its centre.
ATOM X1 X2 X3 X4 WIDTH POINT DISPLACIVE
SYM. MODULATION

Nb1 4 0 12 0 5/24 1 antisym.
Nb2 34 0 112 0 5/24 1 antisym.
Ca/Na(Cal) 0 O 0 0 1/8 1 no restriction
Ca2 0 14 o0 5/48 1/24 1 no restriction
Ca3 0 -1/4 0 -5/48 1/24 1 no restriction
o1 0 0 1/2 0 5/24 1 no restriction
02 U4 U4 14 0 1/4 1 antisym.
03 34 14 14 0 1/4 1 antisym.
04 U4 U4 34 0 1/4 1 antisym.
05 34 14 34 0 1/4 1 antisym.

Table S4:(3+2)-dimensional superspace group for the incommensurate structure before the lock-in phase transition, for all the compositions.
reduces td5, (in Table 3) for the rational valug’ = 1/2.

(X1,X2,%3,X4,X5) {E|0, 0, 0, 0, 0} (1/2—xq,—X2,1/124-X3,1/4—X4,1/4—Xs5) {22|1/2, 0, 1/2, 1/4, 1/4}

(X1 ,X2. X3, 112+%4, 1/2+5) {E|0,0,0,1/2,1/2} (L2—x1,—%p, U243, 3l4—x4,3l4—x5)  {2|1/2,0, 1/12, 3/4, 3/4}

(1/24Xq,1/124+X0., X3, 1/4+X4,3/4+Xs5)
(112+%q 112+ Xp X3, 34+ g, 1/4-+X5)
(—=X1,—X2,—X3,—X4,1/2—X5)
(—=X1,—X2,—X3,1/2—X4,—X5)

(1/2—xq1,112— X, —X3,1/14—X4,114—X5)

{E|1/2,1/2, 0, 1/4, 3/4}
{E|1/2,1/2,0,3/4, 1/4}
{110,0,0,0,1/2}
{1]0,0,0,1/2,0}
{1]1/2,1/2,0, 1/4, 1/4}

(—%1,1/2—Xp,1/24X3,1/12—X4,—Xs5)
(—x%1,1/2— X0, 1/24X3,— X4, 1/12—X5)
(1/24-Xq X, 1/2—X3,1/4+X4,3/4+Xs5)
(1/2+4xq X2, 1/12—X3,3/4+X4,114+Xs5)
(X1,1/24X0,1/2—X3,1/24X4,1/2+X5)

{2,]0,1/2,1/2, 1/2, 0}
{2,|0,1/2,1/2,0, 1/2}
{my|1/2,0,1/2, 1/4, 3/4}
{my|1/2,0, 1/2,3/4, 1/4}
{my|0, 1/2, 1/2, 1/2, 1/2}

(L12—xq 12— xp,—x3,314—x4,314—x5)  {1|L/2, 1/2,0,3/4,3/4} | (xq,1/2+%0,1/2—x3.%4.%5)

{m|0, /2, 1/2,0,0}
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