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Table S1. Crystallographic data for St[VO2F(I03)2] and Sr3F2(VO2F4)(103).

Formula St[VO2F(103):] Sr3F2(VO2F4)(103)
Formula weight 634.70

T (K) 295.15(10)
Crystal system Orthorhombic Monoclinic
Space group C2/c

a(A) 5.1454(10) 20.681(4)

b (A) 5.4749(7)
c(A) 12.1220(18) 16.686(3)

a (°) 90

B () 100.362(16)
7 () 90

vV (A% 1858.5(5)
Z 8

Pealc (g/cm’) 4.537

w1 (mm™) 21.523
F(000) 2272.0

Rint 0.0447
Goodness-of-fit on F? 0.982

R, wRx [I>=26 (1)]
Ri, wR, [all data]

0.0401/0.0927
0.0571/0.1058

0.0500/0.1002
0.0836/0.1200

Ry = Y|[FolHFe[/XIFol; WR2 = [Xw(Fo™~F &) VX w(Fo*)']"



Table S2. Selected bond lengths (A) and angles (°) for St[VO2F(103),]

1(1)-0(1) 1.799(8) Sr(1)-0(Q2)#2 2.812(7)
1(1)-0(2) 1.800(7) Sr(1)-O(2)#4 2.812(7)
1(1)-0(3) 1.850(7) Sr(1)-0(1) 2.602(8)
Sr(1)-F(1)#3 2.711(3) Sr(1)~O(1)#6 2.602(8)
Sr(1)-F(1)#1 2.711(3) V(1)-F(1) 1.907(9)
Sr(1)-O(4)#4 2.694(7) V(1)-0(4) 1.621(7)
Sr(1)-O(4)#2 2.694(7) V(1)-O(4)#7 1.621(7)
Sr(1)-O(3)#5 2.819(7) V(1)-O3)#7 1.968(7)
Sr(1)-O(3)#3 2.819(7) V(1)-0(3) 1.968(7)
0(2)-1(1)-0(3) 98.2(3) 0(@H9-V(1)-0(4)  103.7(5)
O(1)-I(1)-0(3) 97.2(4) 0(@)-V(1)-0O(3)49  99.3(3)

O(1)-1(1)-0(2) 101.2(4) O@#H9-V(1)-03)  99.3(3)

F()-V(1)-03)9  77.3(2) O@H9-V(1)-03)H9  96.3(3)

F(1)-V(1)-0(3) 77.3(2) 0(4)-V(1)-0(3) 96.3(3)

0(4)-V(1)-F(1) 128.1(3) 0BH9-V(1)-0(3)  154.6(4)

O@#9-V(1)-F(1)  128.1(3)

Symmetry transformations used to generate equivalent atoms: #1 1-x, 1-y, 1-z; #2 3/2-
X, 3/2-y, 1/2+z; #3 1/2-x, 3/2-y, 1/2+z; #4 1/2+x, 3/2-y, 1-z; #5 +x, 1-y, 1/2+z; #6 1-x,
+y, 3/2-z; #7 1/2-x, 3/2-y, -1/2+z; #9 1-x, +y, 1/2-z
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Table S3. Selected bond lengths (A) and angles (°) for Sr3F2(VO2F4)(103).

1(1)-0(1) 1.804(6) Sr(2)-F(5)#3 2.876(6)
1(1)-0(2) 1.798(6) Sr(2)-0(3)#6 2.666(7)
1(1)-0(3) 1.794(7) St(2)-O(4)#7 2.882(8)
Sr(1)-F(1) 2.457(6) Sr(3)-F(1)#6 2.477(5)
Sr(1)-F(2) 2.460(6) Sr(3)-F(1)#4 2.484(6)
Sr(1)-F(5)#3 2.573(5) St(3)-F(2)#4 2.481(5)
Sr(1)-F(6)#4 2.506(6) Sr(3)-F(2) 2.464(5)
Sr(1)-0(1) 2.581(8) St(3)-F(3)#4 2.503(5)
Sr(1)-O(1)#1 2.598(7) Sr(3)-F(4)48 2.503(5)
Sr(1)-O(Q)#5 2.637(6) Sr(3)-F(6)#4 2.622(6)
Sr(1)-O(3)#6 2.620(7) Sr(3)-0(2)#1 2.735(7)
Sr(2)-F(1)4#6 2.561(5) V(1)-F(3) 2.177(6)
Sr(2)-F(2) 2.499(5) V(1)-F(4) 2.031(6)
Sr(2)-F(3)#7 2.488(5) V(1)-F(5) 1.908(6)
Sr(2)-F(3) 2.425(6) V(1)-F(6) 1.898(5)
Sr(2)-F(4) 2.631(6) V(1)-0(4) 1.692(6)
Sr(2)-F(4)#3 2.656(5) V(1)-0(5) 1.603(8)
Sr(2)-F(5)#7 2.824(5) 0(2)-1(1)-0(1) 99.1(3)
0(3)-1(1)-0(1) 97.6(3) 0(4)-V(1)-F(5) 91.4(3)
F(5)-V(1)-F(4) 82.2(2) 0(4)-V(1)-F(6) 95.7(3)
F(6)-V(1)-F(3) 78.4(2) 0(5)-V(1)-F(3) 173.13)
F(6)-V(1)-F(4) 83.7(3) 0(5)-V(1)-F(4) 95.0(3)
F(6)-V(1)-F(5) 156.6(3) 0(5)-V(1)-F(5) 99.8(3)
0(4)-V(1)-F(3) 82.2(3) 0(5)-V(1)-F(6) 100.0(3)
0(4)-V(1)-F(4) 160.1(3) 0(5)-V(1)-0O(4) 104.7(4)
0(3)-1(1)-0(2) 104.3(3)

Symmetry transformations used to generate equivalent atoms: #1 1-x, 1-y, 1-z; 2+x, -
1+y, +z; #3 3/2-x, -1/2+y, 3/2-z; #4 3/2-x, 3/2-y, 1-z; #5 1-x, -y, 1-z; #6 +x, 1+y, +z;
#7 3/2-x, 1/2+y, 3/2-z; #8 3/2-x, 5/2-y, 1-z
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Table S4. Calculated dipole moments of 103 and VO4F units, and the net dipole
moment of a unit cell for St[VO2F(103)2].

St[VO.F(103)2] (Z = 4)

Dipole moment (D = Debye)
et x(@) y(®) ) magl?tllllde
I1(1)03 13.443 —2.180 —4.263 14.271
12(1)03 —13.443 —2.180 4.263 14.271
11(2)03 —13.443 —2.180 —4.263 14.271
12(2)03 13.443 —2.180 4.263 14.271
I1(3)03 —13.443 2.180 —4.263 14.271
12(3)03 13.443 2.180 4.263 14.271
11(4)03 13.443 2.180 —4.263 14.271
12(4)03 —13.443 2.180 4.263 14.271
V(1)O4F 0 0.178 0 0.178
V(2)O4F 0 0.178 0 0.178
V(3)O4F 0 —0.178 0 0.178
V(4)O4F 0 —0.178 0 0.178

S6




Table S5. Calculated dipole moments of 103 and VOF4 units, and the net dipole

moment of a unit cell for Sr3F2(VO2F4)(103).

St3F2(VO2F4)(103) (Z = 8)

Dipole moment (D = Debye)

e X(@) y(®) 2c) ma;?lti?lllde
I(1)0Os 3.108 —0.431 —13.826 14.178
1(2)0s —3.108 —0.431 13.826 14.178
1(3)0s 3.108 0.431 —13.826 14.178
1(4)0; —3.108 0.431 13.826 14.177
1(5)03 3.108 —0.431 —13.826 14.178
1(6)0O3 —3.108 —0.431 13.826 14.178
1(7)0s 3.108 0.431 —13.826 14.178
1(8)0s —3.108 0.431 13.826 14.178
V(1)O2F4 9.256 2.645 1.298 9.714
V(2)O2F4 9.256 —2.645 1.298 9.714
V(3)O2F4 —9.256 2.645 —1.298 9.714
V(4)O2F,4 —9.256 —2.645 —1.298 9.714
V(5)02F4 9.256 2.645 1.298 9.714
V(6)O2F4 9.256 —2.645 1.298 9.714
V(7)O2F4 —9.256 2.645 —1.298 9.714
V(8)O2F4 —9.256 —2.645 —1.298 9.714
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Table S6. Comparison of some birefringent materials.

compound birefringence
TiO,"-2 0.256 at 546 nm P
a-BaB,04> 0.122 at 532 nm P
MgF,*? 0.012 at 546 nm “*P
LiNbO5%? 0.074 at 1300 nm P
YVO,!? 0.204 at 532 nm **?
CaCO;3'!- 12 0.172 at 532 nm
NaVO0,(103)2(H,0)"? 0.150 at 1064 nm !
K3V203F4(103)3' 0.158 at 2050 nm
CsVO,F(103)" 0.040 at 2050 nm !

Cs2VOF4(I0F2)!
0-Baz[VO2F2(103)2]105"7
Zna(VO4)(105)'®
CsZrF4(105)"
LiMoO5(105)** 2!
NaMoO;(103)*!
KRb[(M003)2(103)2]*
»-KMoO3(10;)*!
RbMoO,F3(I0-F)%
CsMoO,F3(102F2)*
Bay[MoO;F(103)](MoOsF2)**
Bay[MoO3(OH)(105),]105%
Sc(103)2(NO3)*
CeF2(S04)%
a-Bax[GaF4(103)2](105)*
S-Bax[GaF4(103)2](103)*
Bay[FeF4(105)2]105%°
Ba[FeF4(103)]%°

Zn(103)F*°
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0.088 at 1064 nm
0.200 at 2050 nm !
0.180 at 1064 nm !
0.200 at 1064 nm !
0.178 at 1064 nm !
0.208 at 1064 nm !
0.146 at 1064 nm !
0.087 at 1064 nm @
0.217 at 1064 nm !
0.203 at 1064 nm !
0.264 at 532 nm

0.225 at 1064 nm !
0.348 at 546 nm **

0.360 at 546 nm

0.126 at 1064 nm !
0.135 at 1064 nm !
0.125 at 1064 nm !
0.053 at 1064 nm !
0.194 at 1064 nm !



Cd(103)F*!

Y (103),F??
HfF,(10;),*
LiGaF,(103),**
Ba(I03)F*
CeF2(103)2°
CeF2(103)2(H20)Y7
(NH4)Bix(I03):Fs*
Ce(I03);F
NaGa(I03),F,*
CsHfF4(103)*!
Ba[InF3(103),]¥
PbFIO;*
RbGaF3(103)*
ZrF2(103),*
Li2Ce(103)4F,%
Cd3(103)(I04)F2-0.1CdO*
Sr[VO:F(I103):]
Sr3F2(VO2F4)(103)

0.072 at 1064 nm !
0.041 at 1064 nm !
0.333 at 550 nm
0.181 at 1064 nm !
0.1253 at 589.3 nm
0.14 at 1064 nm
0.046 at 1064 nm !
0.069 at 589.3 nm !
0.225 at 546 nm
0.21 at 1064 nm
0.161 at 532 nm
0.172 at 1064 nm !
0.07 at 546.1nm !
0.174 at 1064 nm !
0.329 at 1064 nm !
0.054 at 589 nm
0.133 at 546.1 nm !
0.250 at 550 nm
0.406 at 550 nm !

S9



Figure S1. Coordination environment of the Sr** cation for St{VO2F(103)a].

Figure S2. Coordination environments of Sr** cations for Sr3F2(VO2F4)(103).
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Figure S3. Thermogravimetric analysis and differential scanning calorimetry curves
of Sr[VO2F(103)2] under a N> atmosphere.
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Figure S4. Infrared spectra of Sr[VO2F(103)2] (a) and Sr3F2(VO2F4)(103) (b).
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S13F2(VO2F4)(103) (b).
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