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Supplementary Tables.

Table S1. Fractional atomic coordinates (x10%) and equivalent isotropic displacement
parameters (A2x103) of Rb[Te,04(OH)s] (RTOH).

Atom X y z Ueq)®
Tel 4694.2(12) 1865.2(7) 6107.1(4) 9.63(19)
Te2 3669.0(12) 4130.2(7) 4263.0(4) 8.26(18)
Rbl -111(2) 3997.2(11) 7844.6(6) 19.1(3)
Ol 1814(13) 2456(7) 6512(4) 14.9(16)
02 6172(14) 1204(8) 7165(4) 14.3(17)
O3 3251(12) 2370(7) 5000(4) 9.6(15)
04 3280(13) -215(7) 5858(4) 13.2(17)
05 7640(14) 1199(8) 5760(4) 13.6(17)
06 5989(12) 3966(7) 6390(4) 12.0(16)
o7 369(13) 4040(8) 3823(4) 13.5(16)
08 4501(12) 2795(7) 3483(4) 11.3(16)
09 3028(13) 5543(7) 5166(4) 9.7(15)

“Ueq) 1s defined as one-third of the trace of the orthogonalized Uj

tensor.



Table S2. Anisotropic displacement parameters (A2x10%) for RTOH.

Atom Uy Un Us; Ups Uz Uy,
Tel 107(4) 9.4(3) 893) 0.6(3) 173) -03(3)
Te2 9.74) 84(3) 6.4(3) -033) 0.53) -0.203)
Rbl  20.7(7) 182(6) 18.0(5) -1.5(4) 13(5) 1.4(5)
Ol  142) 17(2) 142) -0.7(17) 48(18) 0.7(17)
02 152) 152) 12(2) 24(18) 22(18) 2.5(18)
03 112) 11(2) 70) 28(17) 2.0(17) -1.9(17)
04 20(5) 3(3) 17(4) 2(3) 4(3) 0(3)
05  122) 152) 132) -0.7(17) -0.1(18) 3.4(17)
06  16(4) 73) 123) 33)  -13)  -1(3)
07  4(4)  22(4) 144  -43) 23) 003
08 13(4) 11(3) 11(3) -3(3) 3(3) -1(3)
09  92) 11(2) 10Q2) -1.4(17) 3.5(17) 0.4(17)




Table S3. Selected bond lengths (A) of RTOH.

Bond Length/A
Tel-01 1.917(7)
Tel-O2 1.895(7)
Tel-03 1.924(6)
Tel-04 1.933(6)
Tel-05 1.926(8)
Tel-06 1.934(6)
Te2-03 1.943(6)
Te2-06 1.945(6)
Te2-07 1.903(7)
Te2-08 1.814(6)
Te2-09 1.971(6)
Te2-09° 1.984(7)
Rb1-O1 2.890(7)
RbI1-01° 3.274(6)
Rb1-02°8 3.230(7)
Rb1-0210 2.899(3)
Rb1-047 3.057(7)
Rb1-0510 3.105(7)
Rb1- 06} 3.001(7)
Rb1-07° 3.176(7)
Rb1-077 2.996(6)
Rb1-08’ 3.059(7)

"N-X,-1/2+Y,3/2-Z; 21+ X, +Y,+Z; 3-X,-1/2+Y,3/2-Z; *1-X,1-Y,1-Z,;
+X,1/2-Y,-1/2+Z; 6-X,1-Y,1-Z; +X,1/2-Y,1/2+Z;3-1+ X, +Y .+ Z; °-
X,1/2+Y,3/2-Z; 1°1-X,1/2+Y,3/2-Z



Table S4. Selected bond angles (°) of RTOH.

Angle °) Angle °)
O1-Tel-03 90.4(3) 03-Te2-09* 90.2(3)
O1-Tel-O6 89.7(3) 03-Te2-09 86.1(3)
Ol1-Tel-0O4 87.6(3) 03-Te2-06* 174.3(3)
O1-Tel-05 176.6(3) 06*-Te2-09 88.2(3)
02-Tel-0O3 175.4(3) 064-Te2-094 89.0(3)
02-Tel-06 86.8(3) 07-Te2-09* 171.7(3)
02-Tel-O4 92.5(3) 07-Te2-09 91.6(3)
02-Tel-Ol1 92.3(3) 07-Te2-06* 89.8(3)
02-Tel-05 84.4(3) 07-Te2-03 90.1(3)
03-Tel-06 96.9(3) 08-Te2-09* 95.3(3)
03-Tel-O4 83.9(3) 08-Te2-09 175.2(3)
03-Tel-05 92.8(3) 08-Te2-03 92.4(3)
04-Tel-0O6 177.2(3) 08-Te2-06* 93.2(3)
05-Tel-0O6 91.1(3) 08-Te2-07 93.0(3)
05-Tel-04 91.6(3) 09-Te2-09* 80.2(3)

-X, -1/2+Y, 3/2-Z; 21+X, +Y, +Z; 3-X, -1/2+Y, 3/2-Z; *1-X, 1-Y, 1-Z; +X,
1/2-Y, -1/2+Z; ¢-X, 1-Y, 1-Z; "+X, 1/2-Y, 1/2+Z; 8-1+X, +Y, +Z; °-X, 1/2+Y,
3/2-7; 191-X, 1/2+Y, 3/2-Z



Table SS. The measured SHG responses of tellurates (VI) containing alkali/alkaline
earth metal or hydroxy.

Compounds Space group  SHG effect Band gap PM/NPM? Ref
LixZrTeOg R3 25xKDP  4.08¢V PM 1
LiHfTeOq R3 22xKDP  398eV PM 2
Li,TiTeOg Pnn2 26 x KDP 3.67eV PM 3
Li;SnTeOq Pnn2 2.5 x KDP 4.0eV PM 3
Sr3Zn;TeP,0y4 P321 28xKDP  5.58¢V PM 4
Ba;Zn;TeP,044 P321 3 x KDP 5.69 eV PM 4
Pb;Mg;TeP,014 P321 13.5xKDP  4.96 eV PM 5
Bi;TeOsOH(NOs), P2, 3 x KDP 3.59eV PM 6
PbyTe,013(OH)(NO3); P452,2 1.2xKDP  3.62¢V NPM 7

KTOH Fdad2 0.6 xKDP  4.05eV PM This work

a: PM: Phase-Matching, NPM: No Phase-Matching.
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Figure S1. Crystal imagines and X-ray powder diffraction pattern of RTOH (a, c)
and KTOH (b, d).



Figure S2. The EDS spectra of RTOH (a) and KTOH (b).
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Figure S3. The dihedral angle of two (Te;O1g)'* cluster group in RTOH (a) and
«(Te301,)% anionic group in KTOH (b).



Figure S4. The (Te;03H;¢)? anionic group of RTOH (a) and .(Te;0;,H,)? anion
group of KTOH (b).
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Figure S5. The coordination environment of Rb atom in RTOH (a) and K atom in
KTOH (b).
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Figure S6. The bond lengths of TeO'g polyhedra for RTOH (a, b) and KTOH (c, d).
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Figure S7. The IR spectra of RTOH (a) and KTOH (b).
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Figure S8. The Raman spectra of RTOH (a) and KTOH (b).



Figure S9. Birefringence measurement of RTOH; (a) the original crystal; (b) the
crystal in the extinction state; (c) the crystal interference color observed under the

microscope and (d) the photographs of crystal thickness.



Figure S10. Birefringence measurement of KTOH; (a) the original crystal; (b) the
crystal in the extinction state; (c) the crystal interference color observed under the

microscope and (d) the photographs of crystal thickness.
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