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Table S1. Space groups and SHG effects of the cerium iodates reported. 

 Compound Space 

group 

SHG Ref 

Ce (Ⅲ) Ce(IO3)3 P21/a N/A 1 

Ce(VO3)2(IO3) Pbcm N/A 2 

NaCe(IO3)4 Cc 50 × α - SiO2 3 

Ce(MoO2)(IO3)4(OH) P21 negligible 4 

Ce3Pb3(IO3)13O R3c very weak 5 

Ce2I6O18 P21 9 × KDP 6 

Ce(Ⅳ) Ce(IO3)4‧H2O P21/n N/A 7 

Ce(IO3)4 R3c 0.9 × KDP 8 

Ce2(IO3)8(H2O) R3c 1.3 × KDP 9 

Ce(IO3)2F2‧H2O Ima2 ~ 3 × KDP 10 

Ce2(IO3)6(O) Pnma N/A 11 

K8Ce2I18O53 C2/c N/A 12 

Li2Ce(IO3)4F2 C2/c N/A 13 

Ce(IO3)2(SO4) P212121 3.5 × KDP 14 

CeCu(IO3)5 Pna21 N/A 15 

Ce(IO3)2F2 Pna21 5.5 × KDP 16 

Intermediate-

valence Ce (Ⅲ)/ 

Ce(Ⅳ) 

Ce2(IO3)6(OH0.44) Pnma N/A 11 

K3Ce9(IO3)36 R3c 0.4 × KDP 17 

La0.3Ce9(IO3)36 R3c 1.1 × KDP 17 
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Table S2. Crystallographic data for CaCe(IO3)3(IO3F)F. 

Formula CaCe(IO3)3(IO3F)F 

Formula weight 917.80 

Temperature/K 293.5(1) 

Crystal system orthorhombic 

Space group Pna21  

a/Å 11.0676(10) 

b/Å 18.1507(15) 

c/Å 6.0301(6) 

Volume/Å3 1211.35(19) 

Z 4 

ρcalcg/cm3 5.033 

μ/mm-1 14.464 

F(000) 1616.0 

Radiation MoKα(λ= 0.71073) 

Independent reflections 2875 [Rint = 0.0556, Rsigma = 0.0586] 

Goodness-of-fit on F2 1.042 

Final R indexes [I>=2σ (I)] R1 = 0.0361, wR2 = 0.0716 

Final R indexes [all data] R1 = 0.0455, wR2 = 0.0765 

Flack parameter 0.02(3) 

aR1 =∑||Fo| − |Fc||/∑|Fo|, and wR2 ={∑w[(Fo)
2 − (Fc)

2]2/∑w[(Fo)
2]2}1/2. 
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Table S3. Selected Bond Lengths for CaCe(IO3)3(IO3F)F. 

Atom Length/Å Atom Length/Å 

Ce(1)- O(1) 2.343(9) I(1)- O(2) 1.799(9) 

Ce(1)- O(3) 2.585(8) I(1)- O(3) 1.851(10) 

Ce(1)- O(4) 2.288(9) I(2)- O(4) 1.816(9) 

Ce(1)- O(8)#1 2.305(10) I(2)- O(5) 1.811(9) 

Ce(1)- O(9) 2.128(9) I(2)- O(6) 1.795(10) 

Ce(1)- O(12) 2.429(8) I(3A)- O(7) 1.821(8) 

Ce(1)- F(1)#2 2.260(9) I(3A)- O(8) 1.839(12) 

Ce(1)- F(2) 2.283(8) I(3A)- O(9) 1.902(10) 

Ca(1)- O(2)#3 2.448(10) I(3A)- F(1) 2.457(9) 

Ca(1)- O(3)#4 2.376(9) I(3B)- O(7) 1.810(8) 

Ca(1)- O(5)#5 2.780(10) I(3B)- O(8) 1.780(11) 

Ca(1)- O(7)#4 2.366(11) I(3B)- O(9) 2.450(10) 

Ca(1)- O(10)#6 2.368(10) I(3B)- F(1) 1.914(9) 

Ca(1)- O(11) 2.358(10) I(4)- O(10) 1.811(10) 

Ca(1)- F(2) 2.288(8) I(4)- O(11) 1.811(9) 

I(1)- O(1) 1.833(9) I(4)- O(12) 1.815(10) 

Symmetry transformations for the atoms generated: #1 x, y, -1+z; #2 -1/2+x, 3/2-y, -1+z; #3 1/2-

x, -1/2+y, 1/2+z; #4 -1/2+x, 3/2-y, +z; #5 1/2-x, -1/2+y, -1/2+z; #6 1-x, 1-y, 1/2+z.
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Table S4. Calculated dipole moments of IO3, IO3F, CeO6F2 and CaO6F units, and net dipole 

moment of a unit cell for CaCe(IO3)3(IO3F)F. 

CaCe(IO3)3(IO3F)F 

NCS unit (a unit cell) 

Dipole moment (D) 

x-component y-component z-component 
total 

magnitude 

I(1)O3 ±8.1038 ±6.75735 11.36242 15.50606 

I(2)O3 ±7.421973 ±7.30217 11.43305 15.46357 

I(3)O3 ±6.61056 ±6.648737 5.398055 10.8187 

I(4)O3 ±0.44606 ±5.38661 14.68387 15.64706 

Ce(1)O6F2 ±0.950878 ±0.80821 -0.46352 1.331253 

Ca(1)O6F ±1.82597 ±1.90877 -0.37958 2.668645 

Net dipole moment 0 0 168.1372 

 

168.1372 

 
Cell Volume/Å3 1211.35 

The dipole moment density (D/Å3) 0.138801 
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Fig. S1. Simulated and measured PXRD patterns of CaCe(IO3)3(IO3F)F. 

 

Fig. S2. The EDS analysis of CaCe(IO3)3(IO3F)F. 

 

Fig. S3. XPS spectrum of CaCe(IO3)3(IO3F)F. 
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Fig. S4 The coordination geometry of the Ce4+ cation in Li2Ce(IO3)4F2 (a), a 2D [Ce(IO3)2]
2+ layer 

parallels to the ab plane in Li2Ce(IO3)4F2 (b), view of the structure of Li2Ce(IO3)4F2 down the 

b− axis (c). 

 

Fig. S5. TGA and DSC curves of CaCe(IO3)3(IO3F)F under a N2 atmosphere.
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Fig. S6. Comparison of the powder XRD patterns of the thermal decomposition residues and CeO2 

standard
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