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Supplementary Table 1.

Crystal Data
Empirical Formula
Formula weight (g/mol)
Color; Habit

Size (mm)

Space Group

Unit Cell Dimensions
a ()

b (&)

c (R)

a(°)

B(°)

Y (°)

v (A3)

Formula units/cell
Dcalc (g/cm3)

F(000)

Data Collection®
Unit Cell Reflections

26 Range

Scan Type

Scan Speed

Reflections Collected
Reflections Unique (Rint)
Indices

Crystal Decomposition
Absorption Coefficient
Min./Max. Transmission
Refinement ™

Final Residuals
Goodness-of-Fit

Largest A/o

Reflections Observed (I>30(I))

Parameters Refined
Data-to-Parameter Ratio

Max./Min. Difference Peaks

©1996 American Chemical Society Chemistry of Materials VO8 Page 721 Wood Supplemental Page 2

Crystallographic data for I

Cs3Ag2Sb3Sg

1236.2

Red, parallelepiped
0.04 x 0.05 x 0.07
Monoclinic, P21/m (#11)

10.539(3)
7.234(3)
12.777(3)

90
101.96(2)

90
952.7(9)
2

4.309
1080

50 (22 < 20 < 44°)
3.5 to 45.0°

w/20

Variable; 2.09 to 14.65°/min.
1452

1365 (0.0333)

(11 7 +13)

Negligible (2%)

12.717 mm-1

0.665/1.00, Psi scans

R = 0.0377; Ry = 0.0445
S =1.03

0.001

873

88
9.9:1

1.40/-1.45 e—/A&3

(U]

*(Nicolet R3mV diffractometer; graphite monochromated Mo Ka

radiation (A = 0.71073 &); temperature

22°; solved by Direct

Methods (SHELXTL PLUS), refined using full-matrix least-squares)

I 7Uom2,



©1996 American Chemical Society Chemistry of Materials V08 Page 721 Wood Supplemental Page 3

¢
‘

r

L7223

Supplementary Table 2. Crystallographic data for II

Crystal Data

Empirical Formula
Formula weight (g/mol)
Color; Habit

Size (mm)

Space Group

Unit Cell Dimensions

a (&)
b ()

c (&)

a ()

B (°)

Y (°)

v (R3)

Formula units/cell
Dealc (g/cm3)
F(000)

Data Collection™
Unit Cell Reflections
20 Range

Scan Type

Scan Speed
Reflections Collected
Reflections Unique (Rint)
Indices

Crystal Decomposition
Absorption Coefficient
Min./Max. Transmission
Refinement ™

Final Residuals
Goodness-of-Fit
Largest A/o

Reflections Observed (I>30(I))

Parameters Refined
Data-to-Parameter Ratio

Max./Min. Difference Peaks

a-Cs2AgSbS4

623.7

Yellow, polyhedron
0.08 x 0.08 x 0.10
Monoclinic, P21/c (#14)

6.848(3)
11.413(3)
13.187(3)

90
102.45(3)

90
1006.5(6)
4

4.115
1088

25(20.9< 26 <30.1°)
3.0 to 50.0°

/20

8°/min w/up to 3 rescans
2041

1876 (0.0254)

(8,13,%15)

Negligible (3%)

12.498 mm~1

0.813/1.294, DIFABS

R 0.0397; Rw = 0.0461
S 1.94

0.001

1153

74
15.6:1

1.09/-1.29 e—/A3

nu

*(Rigaku AFCTR diffractometer; graphite monochromated Mo Ka

radiation (A = 0.71073 X); temperature = 22°; solved by Direct
Methods (SHELXTL PLUS), refined using full-matrix least-squares)
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Supplementary Table 3.

Crystal Data
Empirical Formula
Formula weight (g/mol)
Color; Habit

Size (mm)

Space Group

Unit Cell Dimensions
a (&)

b ()

c (R)

a (%)

B (°)

Y (°)

v (A3)

Formula units/cell
Decalc (g/cm3)

F(000)

Data Collection®
Unit Cell Reflections

20 Range

Scan Type

Scan Speed
Reflections Collected
Reflections Unique (Rint)
Indices

Crystal Decomposition
Absorption Coefficient
Min./Max. Transmission
Refinement*

Final Residuals
Goodness-of-Fit

Largest A/c

Reflections Observed (I>30(I))

Parameters Refined
Data-to-Parameter Ratio

Max./Min. Difference Peaks

*(Rigaku AFC7R diffractometer; graphite monochromated Mo Ka
radiation (A = 0.71073 &); temperature = 22°; solved by Direct

Crystallographic data for IIIXI

B-Cs2AgSbsS4

623.7

yellow, parallelepiped
0.02 x 0.03 x 0.20
Triclinic, P-1 (#2)

6.917(2)
7.341(2)
10.998(2)

73.83(2)
76.08(2)
71.71(2)
502.0(2)
2

4.126
544

23 (12 < 26 < 22°)
4 to 50.0°

w/20

8°/min. w/ up to 3 rescans
1941

1764 (0.0270)

(£8 -8 *13)

Negligible (2%)

12.536 mm—1

0.928/1.067, DIFABS

R = 0.0343; Rw = 0.0423
S 1.05

0.001

1017

73
13.9:1

0.90/-1.33 e—/A3

I-TUo-MY

Methods (SHELXTL PLUS), refined using full-matrix least-squares)



Supplementary Table 4.

Crystal Data
Empirical Formula
Formula weight (g/mol)
Color; Habit

Size (mm)

Space Group

Unit Cell Dimensions
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Crystallographic data for IV

Cs2BAgAsS4

576.9

yellow, plate

0.1 x 0.1 x 0.2
Triclinic, P-1 (#2)

a (&) 6.783(2)
b (&) 7.191(2)
c (&) 11.088(2)
a (°) 73.61(3)
B (%) 75.10(3)
Y (°) 70.83(3)
v (A3) 481.9(2)
Formula units/cell 2

Dcalc (g/cm3) 3.975
F(000) 508

Data Collection®
Unit Cell Reflections

39 (9 < 28 < 21°)

26 Range 3.5 to 45.0°
Scan Type w/260

Scan Speed 3°/min.
Reflections Collected 1381
Reflections Unique (Rint) 1260 (0.0245)
Indices (£7 -7 £11)
Crystal Decomposition Negligible (2%)
Absorption Coefficient 13.723 mm-1
Min./Max. Transmission 0.461/1.000
Refinement*

Final Residuals R = 0.0397; Ry = 0.0601

Goodness-~of-~Fit s 1.82
Largest A/o 0.002
Reflections Observed (I>30(I)) 1139
Parameters Refined 73
Data-to~Parameter Ratio 15.6:1

Max./Min. Difference Peaks

1.22/-1.60 e—/A3

LTS

*(syntex P2} diffractometer; graphite monochromated Mo Ko

radiation (A = 0.71073 &); temperature = 22°; solved by Direct
Methods (SHELXTL PLUS), refined using full-matrix least-squares)
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Supplementary Table 5. Anisotropic displacement coefficients (A2x103)*

Cs3Ag2Sbisg (I)

U11 U22 U33 U12 U13 U23
csl 37(1) 35(1) 34(1) 0 -4(1) 0
Cs2 54(2) 35(1) 28(1) 0 2(1) 0
cs3 23(1) 42(1) 38(1) 0 -2(1) 0
sbl 17(1) 18(1) 19(1) 0 1(1) 0
Sb2 18(1) 23(1) 17(1) 0 1(1) 0
Sb3 20(1) 18(1) 15(1) 0 1(1) 0
Agl 44 (1) 46 (1) 35(1) 5(1) 11(1) 8(1)
s1 25(5) 30(5) 19(4) 0 4(3) 0
s2 25(3) 21(3) 26(3) -6(3) 6(2) -4(2)
s3 17(4) 26(4) 20(4) 0 0(3) 0
s4 48(4) 28(3) 25(3) 15(3) 2(3) 4(3)
S5 25(5) 46(6) 32(5) 0 8(4) 0
S6 47(6) 43(5) 9(4) 0 7(4) 0

a-Cs2AgSbSs (IT)

csl 34(1) 51(1) 45(1) 0(1) ~1(1) 12(1)
cs2 60(1) 38(1) 43(1) 6(1) 21(1) 1(1)
sbl 19(1) 24(1) 19(1) 0(1) 4(1) -2(1)
Agl 46 (1) 33(1) 55(1) 3(1) 13(1) 5(1)
s1 30(3) 29(2) 27(2) -6(2) 8(2) -5(2)
s2 34(3) 30(2) 21(2) -3(2) 5(2) -2(2)
s3 26(2) 32(2) 28(2) 2(2) 11(2) 7(2)
s4 32(3) 31(2) 42(3) 8(2) 0(2) -3(2)

B-Cs2AgSbsSg (III)

csl 45(1) 34(1) 28(1) -8(1) -1(1) -6(1)
Cs2 26(1) 30(1) 51(1) -6(1) -9(1) -9(1)
sbl 16(1) 17(1) 21(1) -5¢1) -3(1) -4(1)
Agl 40(1) 48(1) 28(1) -14(1) -5(1) -3(1)
s1 23(2) 21(2) 32(2) -7(2) -2(2) -7(2)
82 25(2) 19(2) 27(2) -9(2) 2(2) -6(2)
S3 16(2) 42(3) 21(2) -5(2) -1(1) -6(2)
s4 33(2) 29(2) 31(2) -6(2) -15(2) -2(2)

Cs2AgAs8Ss (IV)

csl 52(1) 31(1) 28(1) -12(1) -1(1) -6(1)
Cs2 24(1) 28(1) 61(1) -6(1) -8(1) -12(1)
aAsl 15(1) 16(1) 18(1) -5(1) -2(1) =3(1)
Agl 41(1) 41(1) 24(1) -13(1) -7(1) -2(1)
sl 24(2) 18(1) 26(2) -8(1) -3(1) -4(1)
s2 26(2) 19(1) 23(2) -9(1) -2(1) -5(1)
S3 20(2) 35(2) 20(2) -6(1) -2(1) -6(1)
sS4 31(2) 29(2) 22(2) -8(1) -11(1) -1(1)
*The anisotropic displacement factor takes the form: exp[—2n2(h2a*2U11 + ...+

2klb*c*U23)1-
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Supplementary Table 6. Bond Angles (degrees) in Cs3Ag2Sb3Sg (1)

S(2)-Cs(1)-S(3) 63.9(2)
S(2)-Cs(1)-S(1A) 150.2(1)
S(3)-Cs(1)-S(1ha) 100.6(2)
S(2)-Cs(1)-S(1B) 150.2(1)
S(3)-Cs(1)-S(1B) 100.6(2)
S(1A)-Cs(1)-S(1B) 52.9(2)
S(2)-Cs(1)-S(33) 90.6(1)
S(3)-Cs(1)~-S(3A) 86.1(1)
S(1A)-Cs(1)-S(3n) 61.9(2)
S(1B)-Cs(1}-S(33) 114.6(2)
S(2)-Cs(1)~-S(3B) 90.6(1)
S(3)-Cs(1)-S(3B) 86.1(1)
S(1A)-Cs(1)-S(3B) 114.6(2)
S(1B)-Cs(1)-S(3B) 61.9(2)
S(3A)-Cs(1)-S(3B) 170.6(3)
S(2)-Cs(1)-S(4A) 59.7(1)
S(3)-Cs(1)-S(4A) 115.7(1)

S(1A)-Cs(1)-S(4A) 113.2(1)
S(1B)-Cs(1)-S(4A) 143.5(1)

S(3A)-Cs(1)-S(4A) 66.8(2)
S(3B)-Cs(1)-S(4A) 121.6(2)
8(2)-Cs(1)-S(4D) 59.7(1)
S(3)-Cs(1)-S(4D) 115.7(1)

S(1A)~Cs(1)-S(4D) 143.5(1)
S(1B)-Cs(1)-S(4D) 113.2(1)
S(3A)-Cs(1)-S(4D) 121.6(2)

S(3B)-Cs(1)~S(4D) 66.8{2)
S(4A)-Cs(1)~S(4D) 54.9(2)
Cs8(3)-Cs(1)-S(6B) 111.8(1)
S(2)-Cs(1)-S(6B) 126.2(2)
S(3)-Cs(1)-S(6B) 169.9(2)
S(1R)-Cs(1)-S(6B) 70.5(1)
S(1B)~Cs(1)-S(6B) 70.5(1)
S(3A)-Cs(1)-S(6B) 93.4(1)
S(3B)-Cs(1)-S(6B) 93.4(1)
S(4A)-Cs(1)-S(6B) 73.0(1)
S(4D)-Cs(1)~S(6B) 73.0(1)
S(3)-Cs(3)-S(4) 146.8(1)
S(3)-Cs(3)-S(5) 104.7(2)
S(4)-Cs(3)-S(5) 62.5(1)
S(3)-Cs(3)-S(6) 90.0(1)
S(4)-Cs(3)-S(6) 57.5(1)
§(5)-C8(3)-5(6) 73.0(1)
S(3)-Cs(3)-S(4B) 71.9(2)
S(4)-Cs(3)-S(4B) 102.7(1)
S(5)-Cs(3)~S(4B) 148.6(1)
S(6)-Cs(3)-S(4B) 75.8(1)
S(3)-Cs(3)-S(4C) 71.9(2)
S(4)-Cs(3)-5S(4C) 135.5(1)
S(5)-Cs(3)-S(4C) 148.6(1)
S(6)-Cs(3)~S(4C) 136.8(1)
S(4B)-Cs(3)-S(4C) 61.5(2)
S(3)-Cs(3)-S(4E) 146.8(1)
S(4)-Cs(3)-S(4E) 57.7(2)
S(5)-Cs(3)-S(4E) 62.5(1)
S(6)-Cs(3)~S(4E) 112.5(1)

S(4B)-Cs(3)-S(4E) 135.5(1)
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Supplementary Table 6 (cont)

S(4C)-Cs(3)-S(4E) 102.7(1)

S(3)-Cs8(3)-S(6A) 90.0(1)
S(4)-Cs(3)-S(6A) 112.5(1)
S(5)-Cs(3)-S(6A) 73.0(1)
S(6)-Cs(3)-S(6A) 144.8(2)
S(4B)-CS(3)-S(6A) 136.8(1)
S(4C)-Cs(3)-S(6A) 75.8(1)
S(4E)-Cs(3)-S(6A) 57.5(1)
S(3)-Cs(3)-S(6C) 124.9(2)
S(4)-Cs8(3)-S(6C) 74.5(1)
S(5)-Cs(3)-S(6C) 130.4(2)
S(6)-Cs(3)-S(6C) 104.4(1)
S(4B)-Cs(3)-S(6C) 61.3(1)
S(4C)-Cs(3)~S(6C) 61.3(1)
S(4E)-Cs(3)-S(6C) 74.5(1)
S(6A)-Cs(3)-S(6C) 104.4(1)
S(3)-Cs(2)-S(1a) 96.5(2)
S(3)-Cs(2)-S(1B) 96.5(2)
S(1A)-C38(2)~S(1B) 55.7(2)
S(3)-Cs(2)-S(2A) 174.1(2)
S(1A)-Cs(2)-S(2A) 78.3(1)
S(1B)-Cs(2)~S(2A) 78.3(1)
S(3)-Cs(2)-S(2B) 80.8(1)
S(1A)-Cs(2)-S(2B) 60.6(1)
S(1B)-Cs(2)-S(2B) 115.5(2)
S(2A)-Cs(2)-S(2B) 98.9(1)
S(3)-Cs(2)-S(2C) 80.8(1)
S(1A)-Cs8(2)-S(2C) 115.5(2)
S(1B)-Cs(2)-S(2C) 60.6(1)
S(2A)-Cs(2)-8(2C) 98.9(1)
S(2B)-Cs(2)-S(2C) 160.5(3)
S(3)-Cs(2)-S(4B) 63.1(1)

S(1A)=-Cs(2)-S(4B) 119.6(1)
S(1B)-Cs(2)-S(4B) 159.3(2)
S(2A)-CsS(2)-S(4B) 121.8(1)

S(2B)-Cs(2)-S(4B) 60.3(1)
S(2C)-Cs(2)-S(4B) 115.8(1)
S(3)-Cs(2)-S(4C) 63.1(1)

S(1A)-Cs(2)-S(4C) 159.3(2)
S(1B)-Cs(2)-S(4C) 119.6(1)
S(2A)-Cs(2)-S(4C) 121.8(1)
S(2B)-Cs(2)-S(4C) 115.8(1)

S(2C)-Cs(2)-S(4C) 60.3(1)
S(4B)-Cs(2)-S(4C) 56.4(2)
S(1)-Sb(1)-5(2) 105.1(2)
S(1)-Sb(1)-S(3) 111.5(2)
S(2)-Sb(1)-S(3) 113.7(3)
S(1)-Sb(1)-S(1C) 109.5(3)
S(2)-Sb(1)-s(1C) 105.1(2)
S(3)-Sb(1)-S(1C) 111.5(2)
S(4)-Sb(2)-5(5) 98.6(2)
S(4)-Sb(2)-S(4E) 93.8(3)
S(5)-Sb(2)-S(4E) 98.6(2)
S(4)-Sb(3)-S(6) 96.6(2)
S(4)-Sb{3)-S(4F) 91.8(3)
S(6)-Sb(3)-S(4F) 96.6(2)

S(1)-Ag(1)-S(5) 126.9(2)
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Supplementary Table 6 (cont)

S(1)-Ag(1)-S(6) 113.2(2)
S(5)-Ag(1)-S(6) 110.1(2)
S(1)-Ag(1l)-S(5a) 100.4(2)
S(5)-Ag(1)~S(5A) 102.1(1)
S(6)~Ag(1)-S(5A) 98.5(2)
Sb(2)-S(4)-Sb(3) 99.9(2)
Sb(2)-S(5)-Ag(1) 126.1(2)
Sb(2)-S(5)-Ag(1B) 89.2(2)
Ag(l)-S(5)-Ag(1B) 77.9(1)
Sb(2)-S(5)-Ag(1D) 89.2(2)

Ag(1)-S(5)-Ag(1D) 132.0(3)
Ag(1B)-S(5)-Ag(1D) 70.6(2)
Sb(2)-S(5)-Ag(1E) 126.1(2)
Ag(1)-S(5)-Ag(1E) 99.0(2)
Ag(1B)-S(5)~-Ag(1lE) 132.0(3)
Ag{1D)-S(5)-Ag(1E) 77.9(1)
Sb(3)-S(6)-Ag(1) 84.4(2)
Sb(3)-S(6)-Ag(1F) 84.4(2)
Ag(1)~-S(6)-Ag(1F) 75.3(2)
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Supplementary Table 7. Bond angles in a-Cs,AgSbs, (II)

atom atom atom angle atom atom atom angle
s(1) Cs(l) S(1) 129.08(7) s(1) Cs(2) S(4) 117.7(1)
s(1) Cs (1) s(2) 86.9(1) S(1) Cs(2) S(4) 64.5(1)
S (1) Cs (1) s(2) 123.7(1) S{(2) Cs(2) 8S(2) 135.14(8)
S (1) Cs (1) S(3) 149.6 (1) s(2) Cs(2) 8(3) 73.41(9)
S(1) Cs (1) s(3) 65.17(9) s(2) Cs(2) 8(3) 65.3(1)
S(1) Cs (1) S(4) 64.87(9) s (2) Cs(2) S(4) 70.1(1)
S(1) Cs(1l) s(2) 73.3(1) s(2) Cs{2) s(4) 159.8(1)
S(1) Cs(1l) 8(2) 78.2(1) s(2) Cs(2) s(4) 104.8(1)
s(1) Cs (1) 8S(3) 80.0(1) s(2) Cs(2) S(3) 62.16(9)
s(1) Cs(1) s(3) 98.47(9) s(2) Cs{2) 8s(3) 157.5(1)
S(1) Cs (1) sS(4) 64.4(1) s(2) Cs(2) s(4) 109.7(1)
s(2) Cs (1) s(2) 147.5(1) 5(2) Cs(2) S(4) 62.54(9)
S(2) Cs(1l) S(3) 95.2(1) $(2) Cs (2) S(4) 105.7(1)
s$(2) Cs(l) S(3) 136.7(1) S(3) Cs(2) 5(3) 138.50(8)
S(2) Cs (1) s(4) 71.3(1) S(3) Cs(2) S(4) 98.9(1)
5(2) Cs (1) S(3) 64.5(1) S(3) Cs(2) sS(4) 124.58(9)
S(2) Cs (1) 8(3) 62.34(9) s(3) Cs(2) S(4) 125.8(1)
S(2) Cs (1) s(4) 109.6 (1) S(3) Cs{2) S(4) 64.3(1)
S(3) Cs (1) s(3) 125.9(1) S (3) Cs{2) S(4) 95.8(1)
S(3) Cs(1) S(4) 144.1(1) 5(3) Cs(2) S(4) 70.7(1)
S(3) Cs(l) S(4) 67.0(1) S (4) Cs(2) s(4) 96.0(1)
S(1) Cs(2) S(2) 77.5(1) S(4) Cs{2) S(4) 132.5(1)
S(1) Cs(2) 8(2) 86.9(1) S(4) Cs(2) S(4) 73.3(1)
s(1) cs(2) 8(3) 62.30(9) S (1) Cs(2) S(3) 110.0(1)
s(1) Cs(2) s(4) 146.3 (1) Cs(1l) s(1) Ag(1l) 92.2(1)
s(1) Sb(1) s(2) 106.2 (1) Cs (1) s(1) S(2) 119.3(1)
S(1) Sb(1) S(3) 109.0(2) Cs (1) s(1) S (3) 94.3(1)
S(1) Sb{(1) S(4) 113.5(2) Cs (1) s{(1) S(4) 60.26(9)
s (2) Sb(1) S(3) 109.6(2) Cs (1) s(1) Cs (2) 76.95(9)
S(2) Sb(1) S(4) 110.0(2) cs{1) s(1) Sb(1) 140.9(2)
S(3) sb(1) S(4) 108.4(2) Cs{1) §({1) Ag (1) 74.8(1)
Cs (1) S(1) Ag (1) 85.6 (1) Cs(2) 8(1) Sb(1) 97.5(1)
Cs(2) S(1) Ag (1) 128.3(1) Cs(2) S(1) aAg (1) 149.5(2)
S(1) Ag (1) S(1) 111.4(1) Ag(l) S{1) Ag (1) 68.6(1)
S(1) Ag(1) sS(2) 85.8(1) Sb(1) Ss(1) Ag (1) 79.4(1)
S(1) Ag (1) S(3) 116.9(1) sb(1) S(1) Ag (1) 111.6(2)
S(1) Ag(1) s(2) 110.2(1) S(1) Ag(1) s(3) 103.4 (1)
s(2) Ag (1) s(3) 128.4 (1) Cs(1) s(1) Cs (1) 125.3(1)
Cs (1) S(1) Cs (2) 78.24(9) Cs (1) S(1) Sb(1) 90.1(1)
Cs (1) S(1) Ag (1) 152.3(1) Cs(2) S(2) Sb (1) 90.7(1)
Cs{2) 8(2) Ag (1) 162.4(2) Cs (1) 8S(2) Cs (1) 147.5(1)
Cs (1) s(2) Cs (2) 73.64(9) Cs (1) S(2) Cs (2) 73.36(8)
Cs (1) s(2) Sb (1) 91.2(1) Sb(1) 8(2) Ag (1) 87.1(1)
Cs (1) S(2) Ag (1) 124.2(2) Cs (1) s(2) Cs (2) 110.0(1)
Cs (1) s(2) Cs (2) 76.48(9) Cs (1) s(2) Sb(1) 101.0(1)
Cs(1) S(2) Ag (1) 86.7(1) Cs{2) s(2) Cs(2) 115.7(1)
Cs{2) 8(2) Sb(1) 142.8(2) Cs (1) S({3) Cs (1) 124.4(1)
Cs(2) S(2) Ag (1) 74.9(1) Cs (1) S(3) Cs(2) 149.9(1)
Cs (1) S(3) Cs(2) 93.7(1) Cs (1) S(3) Sb(1) 91.2(1)
Cs (1) S(3) Ag (1) 79.8(1) Sb(1) S(3) Ag (1) 112.4(2)
Cs (1) §(3) Cs(2) 67.18(8) Cs (1) S(3) Cs(2) 73.93(8)
Cs (1) S(3) Sb(1) 143.0(2) Cs(1) S(3) Ag (1) 86.4 (1)
Cs(2) S(3) Cs(2) 116.4(1) Cs(2) S(3) Sb(1) 87.4(1)
Cs(2) S(3) Ag (1) 73.1(1) Cs (1) s(4) Cs(2) 166.6 (1)
Cs (1) S(a) Cs (2) 107.5(1) Cs(l) S(4) Cs (2) 71.06{9)
Cs (1) S(4) Sb (1) 85.5(1) Cs(2) S(3) Sb(1) 96.0(1)
Cs(2) 8(3) Ag (1) 150.9(2) Cs(2) S(4) Cs(2) 84.0(1)
Cs{2) 8S(4) Cs (2) 106.7(1) Cg(2) S(4) Sb(1) 87.5(1)
Cs(2) S(4) Cs(2) 132.5(1) Cs{2) S{(4) Sb(1) 90.3(1)

Cs(2) S(4) Sb (1) 135.3(2)
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Supplementary Table 8. Bond angles (degrees) in B-CspAgSbSg (III)

S(1)-Cs(1)-S(2) 95.6(1)
S(1)-Cs(1)-S(3) 157.1(1)
S(2)-Cs(1)-S(3) 62.6(1)
S(1)-Cs(1)-S(4) 139.8(1)
S(2)-Cs(1)-S(4) 121.7(1)
S(3)-Cs(1)-S(4) 59.6(1)
S(1)-Cs(1)-S(1B) 104.7(1)
§(2)-Cs(1)-S(1B) 119.7(1)
S(3)-Cs(1)-S(1B) 93.1(1)
S(4)-Cs(1)-S(1B) 71.1(1)
S(1)-Cs(1)-S(23) 76.5(1)
S(2)-Cs(1)-S(2A) 169.9(1)
S(3)-Cs(1)-S(2A) 124.2(1)
S(4)-Cs(1)-S(2A) 64.6(1)
S(1B)-Cs(1)-S(2A) 69.0(1)
S(1)-Cs(1)-S(2B) 64.8(1)
S(2)-Cs(1)-S(2B) 93.9(1)
S(3)-Cs(1)-S(2B) 107.3(1)
S(4)-Cs(1)-S(2B) 95.9(1)
S(1B)-Cs(1)-S(2B) 146.1(1)
S(2A)-Cs(1)-S(2B) 77.1(1)
5(1)-Cs(1)-S(2C) 66.7(1)
5(2)-Cs(1)-S(2C) 67.3(1)
$(3)~Cs(1)-S(2C) 107.5(1)
S(4)=-Cs(1)-S(2C) 138.2(1)
S(1B)-Cs(1)-S(2C) 70.3(1)

S(2R)-Cs(1)-S(2C) 114.1(1)
S(2B)-Cs(1)-S(2C) 125.3(1)

S(1)-Cs(2)-S(2) 85.6(1)
§(2)-Cs(2)-S(1A) 67.6(1)
S(1)-Cs(2)-S(2C) 64.9(1)
$(2)-Cs(2)-S(2C) 64.0(1)
S(1A)-Cs(2)-S(2C) 102.6(1)
S(1)=-Cs(2)-S(3a) 135.6(1)
S(2)-Cs(2)-5(3a) 138.6(1)
S(1A)-Cs(2)-S(3A) 71.3(1)
S(2C)-Cs(2)-S(3A) 123.0(1)
S(1)-Cs(2)-S(3B) 63.3(1)
S(2)-Cs(2)-S(3B) 100.5(1)

S(1A)-Cs(2)-S(3B) 118.3(1)
§(2C)~-Cs(2)-S(3B) 126.7(1)
S(3A)-Cs(2)-S(3B) 102.5(1)

S(1)-Cs(2)-S(3C) 102.6(1)
S(2)~-Cs(2)-S(3C) 110.5(1)
S(1A)-Cs(2)~S(3C) 89.0(1)
§(2C)~Cs(2)-S(3C) 59.2(1)
S(3a)-Cs(2)-S(3C) 64.1(1)
S(3B)-Cs(2)-S(3C) 145.1(1)
S(1)~Cs(2)-S(4A) 78.1(1)
S(2)-Cs(2)-S(4A) 163.7(1)

S(1A)=-Cs(2)-S(4A) 128.7(1)
S(2C)~-Cs(2)~-S(4A) 107.3(1)

S(3A)-Cs(2)-S(4A) 57.6(1)
S(3B)-Cs(2)-S(4A) 73.1(1)
S(3C)-Cs(2)-S(4A) 72.7(1)
S(1)-Cs(2)-S(4D) 120.5(1)

S(2)-Cs(2)~S(4D) 90.6(1)
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Supplementary Table 8 (cont)

S(1A)-Cs(2)-S(4D) 60.6(1)
§(2C)-Cs8(2)-S(4D) 154.1(1)
S(3A)-Cs(2)-S(4D) 72.7(1)
S(3B)-Cs(2)-S(4D) 59.2(1)
S(3C)-Cs(2)-S(4D) 133.5(1)
S(4A)-Cs(2)-S(4D) 98.5(1)

S(1A)-Ag(1)~-S(3n) 124.1(2)
S(1A)-Ag(1)-S(4B) 116.8(1)
S(3Rn)-Ag(1)-S(4B) 86.5(1)
S(1A)-Ag(1)-S(4E) 110.2(1)
S(3A)-Ag(1)-S(4E) 110.8(1)
S(4B)-Ag(1)-S(4E) 105.1(1)

S(2)-Sb(1)-8(3) 108.9(1)
$(2)-Sb(1)-S(1C) 109.7(1)
S(3)-Sb(1)-8(1C) 110.2(2)
S(2)-Sb(1)-S(4C) 113.1(2)
S(3)-Sb(1)-S(4C) 107.3(1)

S(1C)-Sb(1)-S(4C) 107.5(1)
Ag(1lA)-S(1)-Sb(1B)  111.7(1)
Sb(1)-8(3)-Ag(1B) 85.8(1)
Ag(1C)~S(4)-Ag(1D) 74.9(1)
Ag(1C)~-S(4)-Sb(1A) 79.7(1)
Ag(1D)-S(4)-Sb(1A) 111.7(1)
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Suppplementary Table 9. Bond angles (degrees) in CszAgAsSg (IV)

S(1)-Cs(1)-S(2) 98.0(1)
S(1)-Cs(1)-S(3) 155.2(1)
S(2)-Cs(1)-5(3) 58.6(1)
S(1)-Cs(1)-S(4) 140.0(1)
S(2)-Cs(1)-S(4) 120.1(1)
5(3)-Cs(1)-S(4) 61.7(1)
S(1)-Cs(1)-S(1B) 105.2(1)
S(2)-Cs(1)-S(1B) 113.2(1)
S(3)-Cs(1)-S(1B) 92.7(1)
S(4)-Cs(1)-S(1B) 72.3(1)
S(1)-Cs(1l)-S(2A) 80.6(1)
S(2)~-Cs(1)-S(2A) 177.1(1)
S(3)-Cs(1)-S(2a) 122.4(1)
S(4)-Cs(1)-S(2A) 60.7(1)
S(1B)~Cs(1)-S(2A) 69.7(1)
S(1)-Cs(1)-S(2B) 59.7(1)
S(2)-Cs(1)-S(2B) 96.1(1)
S(3)-Cs(1)-S(2B) 111.2(1)
S(4)-Cs(1)-S(2B) 101.6(1)
S(1B)-Cs(1)-S(2B) 149.3(1)
S(2A)-Cs(1)-S(2B) 81.0(1)
S(1)-Cs(2)-S(1a) 150.0(1)
S(1)-Cs(2)-s(2C) 67.5(1)
S(1A)-Cs(2)-S(2C) 104.2(1)
S(1)-Cs(2)-S(33) 137.5(1)
S(1A)-Cs(2)-S(3A) 72.0(1)
S(2C)-Cs(2)-S(31n) 122.2(1)
S(1)-Cs(2)-S(3B) 59.1(1)

S(1A)-Cs(2)-S(3B) 116.9(1)
S(2C)-Cs(2)-S(3B) 125.8(1)
S(3A)-Cs(2)-S(3B) 103.7(1)

S(1)-Cs(2)-S(3C) 105.8(1)
S(1A)-Cs(2)-S(3C) 91.6(1)
S(2C)-Cs(2)-S(3C) 57.7(1)
S(3a)-Cs(2)-S(3C) 64.7(1)
S(3B)-Cs(2)-S(3C) 145.2(1)
S(1)-Cs(2)-S(4A) 79.5(1)

S(1A)-Cs(2)-S(4A) 129.7(1)
S(2C)-Cs(2)-S(4A) 105.8(1)

S(3B)-Cs(2)-5(4A) 58.0(1)
S(3B)-Cs(2)-S(4A) 74.0(1)
S(3C)-Cs(2)~S(4A) 72.3(1)
S(1)-Cs(2)-S(4D) 118.4(1)
S(1R)-Cs(2)-S(4D) 57.0(1)
$(2C)-Cs(2)-S(4D) 153.9(1)
S(3A)-Cs(2)-S(4D) 72.4(1)
S(3B)-Cs(2)-S(4D) 61.8(1)

S(3C)-Cs(2)-S(4D) 133.2(1)
S(4A)-Cs(2)~-S(4D) 100.2(1)
S(1A)-Ag(1)-S(3A) 125.6(1)
S(1A)-Ag(1l)-S(4B) 123.1(1)
S(3a)-Ag(1)-S(4B) 80.7(1)
S(1A)-Ag(1l)-S(4E) 112.4(1)
S(3A)-Ag(1)-S(4E) 109.4(1)
S(4B)-Ag(1)-S(4E) 99.8(1)
S(2)-as(1)-S(3) 109.6(1)
S(2)-As(1)-S(1C) 108.9(1)
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Supplementary Table 9 (cont)

S(3)-As(1)-S(1C) 110.1(1)
S(2)-As(1)-S(4C) 112.3(1)
S(3)-As(1)-S(4C) 108.2(1)

S(1C)-As(1)-S(4C) 107.7(1)
Ag(1A)-S(1)-As(1B) 110.9(1)
As(1)-S(3)-Ag(1B) 87.7(1)
Ag(1D)-S(4)-As(1A) 113.4(1)
Ag(1C)-S(4)-Ag(1D) 80.2(1)
Ag(1C)-S(4)-As(1A) 82.2(1)



©1996 American Chemical Society Chemistry of Materials V08 Page 721 Wood Supplemental Page 15

Supplementary Table 10.

Cs3Ag25b3Sg (I)

Sbl-sS1
Sbl-S2
Sb2-82
Sb2-83
Sb3-S4
Sb3-55
Sb3-56
Agl-sSl
Agl-Sla
Agl-S3a
Agl-s4
Csl-S2
Cs1l-83
Csl-s4

2.472(8)
2.497(6)
2.497(6)
2.385(7)
2.339(6)
2.308(9)
2.315(8)
2.630(5)
2.799(6)
2.648(7)
2.472(6)
3.958(6)
3.569(7)
3.833(7)

a-Cs2AgSbSs (II)

Sbl-S1
Sb1-52
Sbhl-83
Sbl-54
Agl-S1
Agl-Sla
Agl-S2
Agl-S3b
Csl-S1
Csl-Sla
Csl-82
Csl-S2a

2.352(4)
2.342(4)
2.345(4)
2.309(4)
2.919(4)
2.603(5)
2.583(4)
2.480(4)
3.522(4)
3.583(4)
3.544(5)
3.589(5)

B-CsoAgSbSy (III)

Shl-sl1
Sbl-82
Sbl-83
sbl-s4
Agl-sl
Agl-sla
Agl-S2
Agl-S3b
Csl-S1
Csl-582
Csl-S3
Csl-S3a
Csl-S4
Csl-S4a
Csl-S4b
Cs2-S1
Cs2-Sla
Cs2-82
Cs2-S2a
Cs2-S2b
Cs2-83
Cg2-S3a
Cs2-S4

2.346(4)
2.334(5)
2.346(4)
2.321(5)
2.881(5)
2.566(4)
2.613(4)
2.479(4)
3.548(5)
3.657(4)
3.392(4)
3.573(4)
3.634(5)
3.736(5)
3.714(4)
3.634(4)
3.553(4)
3.799(5)
3.692(5)
3.559(5)
3.625(5)
3.922(5)
4.025(4)

x2
X2

x2

x2

Cs1-S5
Csl-S5a
Csl-S6
Cs2-52
Cs2-54
Cs2-S6
Cs2-S6a
Cs3-81
Cs3-82
Cs3~-S2a
Cs3-S3
Cs3-~S83a
Cs3-S5

Csl-83
Cgl-S3a
Csl-54
Cs2-S1
Cs2-82
Cs2-S2a
Cs2-S3
Cs2-S3a
Cs2-S4
Cs2-S4a
Cs2-S4b

Cs2AgAsSSy

Asl-S1
As1-82
Asl-S3
Asl-S4
Agl-Sl1
Agl-Sla
Agl-S2
Agl-S3b
Csl-S1
Csl-82
Csl1-83
Csl-S3a
Csl-S4
Csl-S4a
Csl-S4b
Cs2-S1
Cs2-Sla
Cs2-S2
Cs2-S52a
Cs2-S2b
Cs2-S83
Cs2-83a
Cs2-S4

Bond Distances (A)

3.767(8)
3.629(2)
3.538(9)
3.798(5)
3.651(6)
3.700(9)
3.670(2)
3.463(8)
3.782(5)
3.507(6)
3.794(3)
3.635(8)
3.614(9)

3.588(4)
3.867(4)
3.739(5)
3.477(4)
3.739(4)
3.591(4)
3.884(5)
3.414(4)
3.663(5)
3.745(5)
3.821(5)

(IV)

2.180(3)
2.173(3)
2.179(3)
2.155(3)
2.831(4)
2.587(3)
2.610(3)
2.478(3)
3.512(4)
3.644(3)
3.399(3)
3.622(3)
3.588(4)
3.605(4)
3.669(3)
3.682(3)
3.533(3)
3.879(4)
3.607(3)
3.502(3)
3.623(4)
3.821(3)
3.804(3)

x2

x2
x2

x2
x2
x2

1-T2o-M s



o %

G

[alpha/s]1/2

1.0

1.5

1.4

1.3

1.2

1.1

1.0

0.9

Cs3Ag2Sb358

i
i L‘Jﬁfg g
{ﬂgtﬂj ‘ 7
i 51’-‘“5.--’
_ il
s
I ﬁ}} o
_}}gﬂ'ﬁ///
_ g
_5‘_'[ -~
- 5£ﬁV
¢
i s
/,;55.9
! Rt
L - /(]l(r{[{'l#
| b
i r(,'.llll(l
: | L 1
L l
2.10 | |
2.15 2.20 2.25 |
25 2.30

Energy (cV)

MUz LT

91 93eq reourdddn M A
S oo
p 12 93ed SOA S[BLIMIBIAL JO ANSTUY) AIOI00S [ROTWY
woy) A1 WY UBDLISWY 96610



©1996 American Chemical Society Chemistry of Materials V08 Page 721 Wood Supplemental Page 17

T-THe-M N

2.35

P
o
|
2.30

l
2.25

Cs3A2Sb3S8
#
Energy (e¢V)

——
ey
et
e -4 &
JUH.MWUU! «~
et i
Dy
,./
A
//
o, -
he! -
- (o]
-—r
LY
=N
dr//
) _ 1 _ 1 _ 1 _ 1 — d. _ 1 m
(o]
~ No) v ~+ o o~ — <

Zlsreydre]



[alpha’s]2

0.0050

0.0040

0.0030

0.0020

0.0010

d.0000

Cs2AgSbS4

-~ §
_ jf” Y
| ’/,/{/—dlf;

fatd
e "/JI_L‘FSV
ﬁ*j‘lﬂi—
- Ugl,mffﬁ
L_E{,mﬁ,‘;"
L,L!,BW?,L, 7
. | I I . | . I | 1
2.60 2.65 2.70 2.75 2.80 2.85 2.90 2.95
Energy (eV)

3.00

81 93eq teyuswsddng poopr 172 98Bd SOA S[BLIQIBIA JO ANSTUIOY))  AJOI00S [BOTWIA)) UBSLIDULY 96610

AUI-ITTL-T



[alpha/s]1/2

Cs2AgSbS4

0.28
0.26 -

b
024 [ Mﬁ

st

022 [ gj:/
0.20 - 55-5
0.18 [~ %qffﬂ

016 ¢

1 I 1 l A l 1 | 1 l 1 l 1 l 1

0.14
2.60 2.65 2.70 2.75 2.80 2.85 2.90 295 3.00

Encrgy (¢V)

61 93eq eyuswsddng poopr 172 98Bd S0OA S[BLIQIBIA JO ANSTUIOY))  AJO100S [BITWIA)) UBSLIDULY 96610

LywsorzL—T



©1996 American Chemical Society Chemistry of Materials V08 Page 721 Wood Supplemental Page 20

T-T20~-MD

Cs2AgAsS4
f
1 | 1 | I
2.85 2.90 2.95 3.00 3.05 3.10
Encrgy (eV)

]
2.75

-
(L
2.70

0.4

05
0.3
0.2
0.1
0.0

Zlsreydre]



[alpha/s]1/2

0.8

0.7

0.6

Cs2AgAsS4

/ 1)
i Iy
B U. [J‘/ ’
ij[jﬂ o
_ s o
ji'lﬁf,- 7
B I,L"L, g
N rd
g{,lrllj ’
- ‘#’;ngﬂﬂ
o F;pjﬁg
e /:/559[[[15"
T L | L | i | L | 1 | ] i |
2.70 2.75 2.80 2.85 2.90 2.95 3.00 3.05

Encrgy (cV)

3.10

2w~ L-T

17 98ed eyuoudrddng poop 17 988d SOA S[BUSIBIA JO ATISTUISY))  AJSIO0S [BOTWISY)) UBOLISULY 96610



©1996 American Chemical Society Chemistry of Materials VO8 Page 721 Wood Supplemental Page 22

T-T2e-m22

E 1

CBSRRED AND CRLCULATRD STRCTURE BACTORS FOR I

H K L 1000 10RC 108 H X L 10°0 106C 108 H K L 1000 10EC 10S H K L 1000 106C 108

H K L 1060 10RC 108

wuummmumnnmuumauwmamw«smmwmmmm&nummammumowamsnnmmamwmmu«nnamn%mnuawmnmmaosmaummmm&ammsuu
3393859335895 Iaggraleanayangeingedaniantitadsnennansainennanstanqnnsyisnagisnisianassage
R R LR T R FE R B R L L F S R EEEEEE R EEEH A LR PR B E EERE R S RERIS RS

r [} t

R eSS Y O R RUL YRR YRS ER RIS RI N IREEeIRIAR LS RARNRHIRGRNERRRERITIITARTANASR
dngzgagiaeedagednaagseaanicdananengpagnedasanagedi sannaganngtagnasynddasydnansaisnnaducs
RS R R EE R LR M S ENE SRR R LR PP T F R B B E PR ER S RE R

Mt e A A el A A A A A AN A A A R A At i A A AN NNNNNNMOOMEOMNMMMMMMEOMOMaMmeMOM MMM e mme ™
CAEAFE AW AL IODNOBINNNNDDNNNA NN NAVVYVOOVOODOORVROLVONMNESEENNMNENOOCOOCOW VNSNS F PGSR NDINDNDDN D NN N NN N0 O

[}

SEANIRSR mamnzumnmmsmaamwmammunwmxanuunmmsammwmmmmu«mumnnnmmwunymm&aunwnwxumzanz@nnuumum
mmmmmmmww RNl AR LRl Ehkbtt bt e weE ELLEE L ELEESSR AL D LR FELLEY
g

SRR R L R ERFEF ER LR EREREFEREP SRR PR RIS N BEEEREEREEEEET EEEEEEREEREEE T

[} t ¥
29958RERIAXBRAA
o

3583
LR AR R EREEEEF PRI EEELRELEELEY
mmmmmmmmmummmwmmlmm”mmmm BB EERT TG EBREEIRELIRERY AR ERERC8 b3 BRESSNAACSRRANE*EEHE]

OO OOROCRLOROOOCOHHHrmrrrr et it e At il A Al S e e NN N NNNNNNNNNNNNNNNNNNNIMIM O MMM ™

&B-177

mwmmxzuwuanxxnm«awmawmummumuwa&wnzmwymmmwawwwmMmsammmwmwumwmmuuaxmusn

4 FENEAEFFEELER FREEEREE L SRR EERE R B

77

NNV OYY RO RO HMHMHMHHMHMMHMHMMM A AR H AR EOVVLYLYRLCCVLVLDVVONNMNNEEENRNOCOODOOQOOCOO

ARl de b LA A A EE R AR EA AR R AL RO LA AL FELL LA LA RREELREALILELE DAL ESLLEEES ELLLLELESELLLEES b
CEEREEEFEEEL DI ERERF EEERERREES SEREEEERE PEEEREEREREEREREEISCE T ERERE EEREREEEPESE LIS R R LR
mmummmmmummwmﬂwm@mmnmwwmmm%mmwmmmmmmmwmmmmmm@%mmaﬁmmmmmmummmmmmmm&mmawmmmmmmmg%mmmmmmmmm
wmmmwmmwummmmnmmmmmmmmmmmmmmmmmmmwmmmm%mmwmmmmzwammmmmmmmammmmmmmmmmmmmmmmmmmmwmmmmmmﬂmm

COOC0O0O0OOOOOOLOOCOOORCOOOIOOCOCOCOCOOOCOOCOOORNOOLORCOOCOCOCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

CO00OCOCOOOHMMHMHMHMNAMARNNNNNNNNNNNMIMIMMMMOONOIME LSS E DRSS TN NNIINNNNIOIINMOMIOMNMMIMM SIS YIRS S
~N™ oo - ™ NS O~ fa} - ~ - oy ~ - - (0] o0 r L] L



1 1260-m23

©1996 American Chemical Society Chemistry of Materials VO8 Page 721 Wood Supplemental Page 23

NE 2

CRFRED RD CNOUXIPD STRCHRE PACIRS R T

g K L 1000 108C 108 H K L 1000 10FC 108 H X L 1080 10EC 108 H K L 1070 108C 1S

H K L 100 10T 108

Mun ENYIIINIRNARBIRIIANYRRTEITNYRARARIFATRS wam amcwmzmmmmumms wamuasyxamwmnewmmmwmmmmm
mmmmwwmmwmmmmomN%MWMM%MWW@MWWWWMMWWWMM% mmmw CERLEL S mmmmmm_mwmm%mmmmwmmmm&mm L
mmmmmmmmmmmmmmmmmmmmmmmmmmmm%mmmmmmmmmmm CERER L EREFEPEEFEELER R BEFEREE EEEERIEISS R £ EE

YDA SO NSNSV IS AN SISO 2O ONOOOOOVOVVOVOVVROOVOOVVOVLLYLOVOYOOYVDYRVUOOWVOLYLOUOOLYOWRWWODOWOWWOEDDWwnmn o
e A T NNNNENNNNNNNNNNNNNNNOD D Arm Al Al A e A Al e rd A NNNANNNNNNNNNNNNNNNMMIMIMOMIMMaMMoMMe e edr

SR E L AR E R L AL L LS SR L L EL LR R LL LA A L R C R L LE AR AL L AL R LA R LA ERL Y
I i i 1
umﬂuunmm«uanwamnmwmmnasmaumm«mmnnamwmnmmammumwsmnwmmxsunmaauammsnmasnmngcumuuawauua«aams

y98838395a553583e5d0adnasagtonpiiagieytunsiatsonngyendong st ioyacacieysaassasageasess
CEEERREESFERE EEEEE L FEFLER R EFEREFEEFEEEREEEFEIS BEEREE L EEE DR S EEE PEEEE B EFRLE R

MMM MOAIMNMIMMEIMEOMYSS IS DNNDNDINDNDNAN DN IO NN NINHDDONND NNV YOVOCYCVYCLYYLOCVYLOYRCVLEROREOR oD
VOOVYWOOOCOUOOWNRNAE NN OOOOOYW WIS IN NN NNV O

() () ¥

BB YIRS IR YA HIS S URR S EOIT YR IN RSP ERINAIANAYRSIPISLBANIIRAINGGARIFZIEIR Mununxnunumnmmsm
CLELEELERE R LRI L HELEEE CEEEFEEEEEEL Wmmmwmmma“MM%wmeMﬁamwmmKm&mmw ERLEERLEEEEELD
L RN TR PR B EE EEPEREPEEEEREERIE Y mmmmmmmwmmmwmummmmwmmmmmmmmmwmmmmmmmmmmmmmmmmm

MO MONMIMEOMMEIMOIMOMEIMMEOIMDANVDDNUBAINNNNNDPB N NDDOVRAIVDNNO OB PO VDD ON VNN DD N NN VNN NS
MMM MO YRR AR A NNNNNNNNNNNNNNNNNNNNMTOTMIMOMNOMIMOMOMMMOM YN PS PSSO N

5nmmuuuumam&umwmmuuﬁnmxum«unmuumm%mamm%mmmmmmnuwnxzxnnmnwummwnmammumusammmnmammmnmammmu
B3 Mmmmwmwmmmmmmmmmmmmmmwmam%m&%%%mmwmmm&mnﬂmmmwmmmm 392879993087 RTREAS329886°158RNAY
N PEREEIR R P PR E IS PR TR EE A PR E NS S MR L EEREEERER PR E EUE RIS FEEREE

A ERRE EEEEELE R EEE LR ELEEL B LR R LERE RN L LR A LN LR L R LR S L EEL R ELL B
&&mwmm&mwmmmmmwmmmmmmwmmmWm%%mmm&@mm&mmmuammM%mmmmmwmmmmmw mmumam%m&mmmwmmmmmmwﬂmmy%%wmm
PR EF LI EEELLE PEEEE DR FEEEEE R EE P EEFERE M RERF PRI EREEREREL BEFEER R EL PR EL EERE

NNNNNNNNNNNNNNNNNNNNNNNNS IS YIRS NS Y SIS IS AI YIRS O IS S S VAV AV A ISI NS A SIS LI OOOOOOO0C



©1996 American Chemical Society Chemistry of Materials VO8 Page 721 Wood Supplemental Page 24

T-T2Uo- M2y

R 3

CBRSERVED AND CALCUUATED STRUCTURE ERCERS FOR I

H K L 10F0 10EKC 108 B K L 10F0 108C 108 H K L 10°0 106C 108 H K L 1080 108C 108

H K L 1080 108C 108

28-100

RIgIgIAIBER nmvumnmmwmammmnmsmannmamsuamam«amwnuuumumaxwunmnmmanmmaammmunmuwmmmmuwmacsa
ELEREELLEEE s3tudatyaas LR L EREEELEL FEEEES LR L LR RS KL EERLER L LR
SRR FEFEEEERERL L ELEE BRI PRV EEE N EEELEE FEERE R FEEECERE T BEE ERERE EIEEAS R R R

888888888888888888888888999999999999999999999gggnmununuuuuuunuuuunuumuuuuuumuuunnuumuuuw

ORI LI ONONNTINONNINNY OO O DO OO OO et SO M rd i A FH NANNENANNNNNMNOIMIMOMINMNMORO0OD00O

KRR RS LA LS LEAeb b AL RS R LA LA L A RAab b AR A AR ALLLA SR SR A Adabbth &8 S A Adahb b N hdabh ik Mbdah b &
932909 YR ORI O IIIU I RURNUNILRSYIIIYFUREEORTICRYIVT9SILIRRIININIFAREIINIAGIIRLAD
SEEEEL EEERELFEREEEELEEEPERL PEECELLEEEEE SR EEEREEEE ELEPTSEE RIS L R LERE A LR LR LEE
PR EERE R EE L EEE PR PP EEE R R RIS LR PR BE R AR ERPEREFEFFEER P EEEIEEEREREEEPEE L

Al i P i A N NN NANNNANNNANNNNNNNMIOM NNl Al A A A TN NNNNNNANNNNMTMMMMMOMEO M0

B T N O G R R NN YO QRN QR PO NN YNGR IO NI Y PYFOANOI TR PYFONNIQ PG O

R R AR EEE R EEEEE L HEE ELEREE Ll e L SR LR L LU AR LA L L A R R T L LR LR E A
mmmmm@mmmmwm&mmmmm&m GEELRLERE PR N S IS R R EE R LA L EL LR R EERERLEEL IR LT
PEPEEEEEEER LR PP EEEEREE ERER L EEEEERELIE R PRSP EEEERERE FERREEEE PP FREEEE FEEEE PR

WY RV SIS AOODOODNDNDN NNV O OOV VVVLVOOCOCOOOOOODNNANNMNMIMOIMNMOIMAMMOMYI PRIV FIINUNNNDNNOOCODDO

G T N O R QY O N OO GG PO N YOI GR PO NG R YT YFO NN RYFOAITRR YT
gegs mmnnmmmwwaammemmu%mmwmwmunyxmmsuum@ammuanasxmmammm@w«ﬁuummmuwmnymauauu&am&mamaumwmm
1

*yapeaggesneedsssadasunadesaryeiisaaieg-onasgyivendnnniandgngdendgayaasagadegensds
FEEL N PR EEE EEERE ELE P RPN R LI PN LRI PR ERE FEEE LR EPEEL ISP ER R ERR

7777777777777777777777777./77777777777777777717779999999999mm0000OowoooowoonuOOﬂmmoooooomm

D R e R R e e e e e R R R s e R R R e R R R Rk
Orrrdrr it A At A A M rH Al el NN ANNNNNNNNNNNNNNNNMITIOMO OO nNNINNINOCO00C0DCOODOOOl ettt

B R YT O N N O O Y YO NN R YOI YR Y FOANGI TP TP T OO YPGFO NN I
mammnxunummnmmsummmum&xmawnmmmswuﬁxmm«mumanxmemmsamumunmwmmxmuaanamum REGRIASHIBI|ALIIRY

Jednquageastosaasanivinsnssunanageiesagsaynadansasnasgsesenansgesnatistnasarsanisigeac

SRR NP R R EEERRELEREE ST R B PEREER EEEFEEFE N IS S S P ER P RE RS

R -RT- R AR R R R R R R R RT R R R R RU R R BT RV RV RV RV R RN AL R R RN RT-RT RRTC N SN o ol o o Sl S S QR N K N N W N N R e W W T R T T e I e T = N R )
GU R VSIS S IS LODODBNOOINNNODINHIN OO YOOV YOO OV NROCOOCOOOO A rrdrtrdrd HANNNNNNNNNNNANNNNNMIMMMOMOMMNMINMO Oy

T O N N O N QR Y O N AR YOI ERRTRG TP ONNIF NP TR PYFOHN T OOGFY YO NAF GG



T-T2U-Mas

©1996 American Chemical Society Chemistry of Materials V08 Page 721 Wood Supplemental Page 25

CBSIRED RO CIOEXED SIRCIRE FACTRS BR 1

H X L 1060 10RC 108 H K L 10P0 10°C 108 B K L 1080 108C 108 H K L 1060 ]OKC 108

H K L 1060 106C 105

mawuwumam
AREANETES
FEEEERLE
a73aa33aa3

el H NN NN

Fre-tIYe
§OIRARRIS
R
SERRLARER

S99 HAAN

YOOOOCOOO

“TeRYTYTS

$BEYYTNES
EPLERERE:
EEEERBEF:
AdddAadadd

yoonamenn
RYYINISSABG
387937888
RREEH

2828838382

IR TINTe
BASYRIIAR
mw¢%mmmmm
mmmmmmmmm

AR
o P

RYFYFONT



©1996 American Chemical Society Chemistry of Materials VO8 Page 721 Wood Supplemental Page 26

S I-T2Uo-N2dp
10|Flo vs 10|F|c for 1 page 1
k 1 Fo Fc sigF k 1 Fo Fc sigF k 1 Fo Fc sigF
annnnns b= ~nnnnnn 11 284 228 24 10 0 805 789 26
12 999 1042 52 10 6 444 426 14
2 934 823 22 -14 617 607 61 10 8 374 341 52
4 4207 4109 96 -13 325 345 23 11 -7 306 333 19
6 245 362 16 -8 1054 1044 19 11 -2 998 990 21
8 1665 1663 19 -5 2118 2099 19 11 1 749 730 34
10 1745 1687 66 1 1987 1816 37 11 4 1026 1002 35
12 931 936 52 359 297 11 11 6 336 336 18
-10 310 334 30 1812 1838 17 12 -6 1034 990 23
-7 1505 1511 54 -3 276 272 33

513 503 45 12 -2 819 814 16
2027 2066 20 12 4 241 255 23
9 405 421 38 12 7 240 260 33

12 288 280 31 13 -4 272 197 26
-13 511 533 39 13 2 702 707 15
-11 1045 1051 20 13 3 526 497 16

-7 427 401 13

-5 805 780 17 ~~~*"~r h = 1 ~nnnnnn
1 1914 1865 18
3 2473 2446 54 0 ~-14 706 744 22
8 264 287 36 0 -12 921 930 26
9 332 334 18 -8 307 330 22
239 249 32 -6 2217 258 23
=12 588 620 51 -4 315 289 17

-9 970 943 68 -2 300 215 13

0

0

0

0

0

0 2

1 3

1 4 2326 2346 20 12
1 -5 1650 1640 31 6

1 -3 1876 1939 54 7

1 1 1189 1120 20
1 2 250 145 7
1 4 3389 3301 70
1 6 1348 1329 26
1 8 1150 1232 42
1 9 269 282 19
1 11 490 487 20
1 14 707 737 16
1 15 688 721 17
2 -12 555 550 15
2 -11 791 836 17
-6 328 364 16
-1 662 638 35

0 466 369 14 -8 515 546 47 0 270 313 &
2 598 581 12 -6 254 309 42 6 588 577 16
3 824 765 46 -2 810 803 17 8 1092 1154 24
5 572 547 23 1 1388 1398 16 10 297 280 27
7 708 728 30 3 618 644 20 12 771 757 25
10 414 426 16 10 516 534 15 -11 541 544 19
13 376 420 43 -12 850 850 64 -10 317 296 25

-10 381 326 40 -9 1637 1671 24
-8 576 562 13 -8 1336 1350 23

0

0

0

0

0

0

0

0

0

1

1

706 745 20 1
1

-6 1069 1047 20 1 =7 646 686 17
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1
1
1
1
1
1
1
1
1
1
1
1
1

708 710 14
1633 1622 24
732 751 12
1649 1556 34
1343 1367 30
1267 1258 15
563 562 13
759 764 18
602 642 21
977 1024 33
1782 1794 18
232 217 14
5200 5276 38

~5 361 333 2¢ -6 1769 1768 21
-2 704 6950 14 ~5 2261 2247 22
0 1364 1382 22 -4 768 753 18
4 653 636 18 -3 204 69 18
9 248 220 24 -2 358 316 10
-8 808 818 54 -1 494 467 13
~7 1401 1399 22 0 611 531 12
-3 1600 1563 24 1106 1189 13
2 536 515 19
4 395 955 19
5 494 480 25

2840 2770 23
2732 2638 23
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L L-1200-m27
10|Flo vs 10|F|c for 1 page 2
k 1 Fo Fc sigF k 1 Fo Fc s8igF k 1 Fo Fc sigF

1654 1715 20
490 506 14
1509 1575 20
1306 1378 21
222 204 27
1136 1121 23
674 683 23
632 647 18
10 1193 1129 31
11 698 624 22
-13 541 587 24
-10 684 651 19
-9 1048 1087 30
-8 987 1028 29
-6 1127 1148 25
-5 1710 1751 23
-4 912 972 24
-3 390 335 16
-1 826 799 21
1 1215 1270 20
2 1923 2004 23
3 1660 1719 22
5 1727 1764 24
6 1431 1462 25
11 508 529 25
351 252 33
~-12 425 398 24
-11 308 339 28
-10 261 241 33
-9 1026 1010 30
=7 628 630 19
-5 941 947 26
-3 390 399 18
-2 427 417 17
1350 1377 22
1472 1493 22
985 1001 24
299 266 23
391 379 21
714 713 22
1222 1225 28
1468 1430 31
10 430 412 27
-11 820 815 25
-8 363 376 24
-7 538 557 19
-6 778 767 20
-4 752 772 20
=3 539 531 17
-2 562 581 18

-13 475 474 23
=12 455 488 22
-10 339 328 25
-9 737 745 21
-8 335 345 21
-7 1134 1135 22
-5 1386 1384 19
-4 336 306 15
-3 223 213 20
-2 431 467 14
-1 2030 1934 20
0 509 500 14
2058 2013 20
2 478 455 15
3 820 793 18
5 201 175 25
6 339 356 18
7
8
9

10 599 621 19
12 864 894 27
13 435 426 27
14 376 366 33
-15 398 399 30
~14 440 405 26
-12 2039 2149 32
-11 477 478 20
-10 1387 1396 27
-8 1363 1442 22
-6 956 988 20
-5 230 204 20
-4 1393 1258 18
-2 5479 5327 40
-1 218 204 18
0 648 784 16
183 171 20
2 1666 1638 17
4 263 111 16
5 451 446 15
6
8

WOANPNMO

974 973 24
871 865 28
921 917 30
12 655 598 21
-12 307 295 30
-11 1121 1146 31
-9 325 351 24
-8 305 233 23
789 809 25
-5 413 446 15
-4 881 884 21
-3 746 790 21
-2 471 470 15
-1 529 507 15
0 1070 1084 18
410 493 14
673 658 20
540 572 15
476 479 15
711 740 23
260 291 24
1136 1172 25
471 452 21
12 381 316 30
~14 456 405 25
-12 885 850 24
-11 465 501 23
-8 728 715 21
-6 1600 1631 23
-5 517 538 17
-4 843 758 21
-2 3368 3421 28
-1 665 645 20

3506 3560 29
880 896 26
9 614 621 19
10 2328 2360 30
393 415 27
12 432 474 25
-13 484 483 23
-11 484 516 21
-9 1608 1629 25
-8 1883 1886 24
-7 404 373 15
-6 1511 1537 20
-5 2549 2573 24
-4 1522 1494 18
-2 626 576 19
-1 1312 1150 16
0 242 272 17
1 2664 2669 22
2 3919 3949 30
3 2692 2674 23
4 991 943 19
5 2820 2834 25
6 2080 2066 23
8 568 541 18
10 552 546 20
11 623 5380 20
12 708 667 21
13 774 772 26
14 537 520 26
-14 570 604 23
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10]F|o vs
k 1 Fo
9 -1 599
9 0 1372
9 2 541
9 5 1023
9 6 265
9 7 846
9 8 657
9 E 371
9 10 453
10 -10 426
10 -9 310
10 -8 717
10 -6 1137
10 -5 367
10 -4 500
10 -2 808
10 -1 466
10 0 1103
10 2 259
10 3 465
10 4 1524
10 5 223
10 8 395
10 9 408
i1 -9 534
11 -6 317
11 =5 714
11 -4 476
11 0 429
11 1 421
11 2 453
11 3 690
11 4 240
11 5 375
11 6 407
11 7 313
11 8 444
12 -5 693
1z -4 316
12 -2 496
12 -1 1055
12 1 527
12 4 236
12 6 478
13 -3 510
13 =2 215
13 -1 286
13 0 668
13 1 302
13 2 749

10|F|c

Fc

594
1414
529
1000
178
812
646
330
425
403
290
717
1155
338
520
804
481
1125
240
497
1569
212
302
412
515
309
725
446
436
431
425
688
269
382
386
271
419
711
308
484
1013
539
224
427
495
180
256
675
280
698
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sigfF k
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24
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17
21
18
26
26
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28
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26
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26
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20
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19
31
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19
26
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601
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958
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1689
347
741
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893
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2724
752
990

1993
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753
903
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607
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515
469
454
876
404
485
187
351

1050
207
853
325

Fc

2 AAAAAAAN

1457
593
449
437

4170

4219

5354

2748

1568

2964
666

2579
642
320
369

1082

1878

1009

2003

1708
286
710
590
802

2462

2842
770
969

1949
650
763
933
632
613
827
506
472
415
888
402
460
178
326

1076
148
800
311

sigF

35
20
24
19
35
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40
25
19
26
24
29
20
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31
30
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24
23
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16
20
16
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19
19
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16
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23
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16
15
26
14
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22
18
14
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Fo

553
319
1241
1143
899
864
376
387
543
572
1140
489
1346
891
650
493
252
1011
2360
1489
1445
1047
367
776
300
590
656
1246
725
882
428
870
462
1797
403
2987
2632
541
1399
315
449
246
2535
367
2312
445
392
1480
1161
708

520
301
1234
1098
927
823
437
444
511
556
1156
498
1321
910
662
471
268
1005
2251
1502
1477
1083
360
739
315
570
621
1270
689
885
429
873
440
1823
399
3036
2584
516
1357
304
538
266
2576
363
2286
425
416
1474
1175
697
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L L-T2Uo-M9
10|Flo vs 10|F|jc for 1 page 4
k 1 Fo Fc sigf k 1 Fo Fc sigf k 1 Fo Fc sigF
-8 1128 1158 25 -10 733 709 23 11 3 404 452 23
-7 2645 2728 27 324 347 26 11 4 440 442 20
-6 1043 1027 22 922 928 22 11 5 333 314 27
-5 610 557 18 346 375 23 i1 6 597 588 21
-4 646 620 17 1058 1078 25 11 7 425 380 25
-2 788 732 21 998 1004 24 12 -6 526 571 19

-9
-8
-5
-4
-2
-1 499 416 14 -1 226 204 27 12 -5 336 332 24
0 1600 1644 20 2 898 822 25 12 -2 363 360 23
2658 2757 24 4
813 819 20 6
708 663 22 7
8
9
10

1 851 823 27 12 441 459 19
2

3

4 1279 1314 22

5

7

8

283 221 28 12 300 348 27
599 627 19 12 1010 994 30
796 734 25 12 284 275 27
454 461 25 12 522 470 21
735 691 25 13 359 312 22
~-11 656 622 19 423 418 20
384 393 24 13 489 485 19
-9 744 746 23 13 375 340 22
-8 412 409 22

-7 1086 1097 28 ~~~~~*~ h = 3 rannnnn
-6 553 542 17
-5 404 440 21
-4 327 325 23
-3 524 529 17
-1 670 663 20
o 931 946 26
1 1718 1769 25
2 630 626 21
3 916 946 29
4

5

697 730 19
504 502 20
687 646 20
g 645 635 21
11 1411 1337 35
12 902 822 29
-13 4956 472 22
-11 813 86l 24
-9 1011 997 28
=7 962 396 27
-5 1096 1090 22
-3 2675 2662 26
852 827 21
1 250 261 21
2 436 468 15
5 1283 1283 24
6 523 533 19
7 1438 1379 28
11 501 488 28

HOFERNMNUOWNEHO

-
W
]

~-10 453 427 26
-8 348 381 28
-4 403 315 20
-2 499 511 17

2 619 545 18

4 400 409 18

6 1015 917 25

8 377 338 26
12 565 544 25

=13 796 789 23

-12 1047 1013 33

692 660 21
628 625 20
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NN N NN NNNNNNSNNSRS NN OO O NN T LT GIBTBTLButahrtn n
1
-

0

0

0

0

0

0

0

0

0

1

1
-13 616 658 22 10 -9 530 586 19 1 -11 736 675 24
-12 387 353 26 10 -8 356 387 25 1 -10 356 328 25
-11 283 229 30 16 -7 717 716 23 1 -3 943 986 29
-9 351 376 24 10 -6 556 533 17 1 -8 1202 1267 27
=7 348 381 23 10 -5 497 509 19 1 =7 798 826 19
-6 572 601 16 10 -4 240 250 30 1 -6 650 632 20
-5 1247 1264 24 10 -3 1645 1648 27 1 -5 367 381 20
-4 421 421 18 10 -2 355 342 21 1 -4 864 774 25
-2 979 990 23 10 -1 537 558 18 1 -2 1096 1155 22
-1 1061 1096 22 10 0 331 368 22 1 -1 1905 1964 23
1 259 341 25 10 5 802 794 23 1 0 1462 1480 21
3 548 577 17 10 7 856 796 24 1 1 660 663 17
4 295 305 24 11 -8 492 518 20 1 2 1463 1442 21
5 918 937 26 11 -5 670 651 23 1 3 1038 1003 21
6 1139 1185 28 11 -4 793 805 22 1 5 707 713 20
7 360 388 27 11 -2 938 1010 29 1 6 783 755 20
9 420 412 27 11 -1 528 524 17 1 7 450 456 21
10 901 830 26 11 0 292 293 25 1 8 315 307 29
11 433 440 30 11 2 338 336 24 1 9 491 476 23
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S L-12-mezo

10|Flo vs 10|F|c for X page 5

=
[

k 1 Fo Fc sigfF k 1 Fo Fc sigF Fo Fc sigF
1282 1303 24
446 459 17
1007 994 25
983 1020 28
722 739 22
410 422 22
752 737 25
515 475 25
10 630 578 25
-9 454 426 20
-8 309 294 26
-7 736 712 21
-6 307 309 25
-5 1806 1793 27
-3 854 815 26
-2 223 269 32
-1 323 323 22

0 548 576 16

1 1139 1201 25

3 1572 1650 27

4 733 693 22
5 347 368 26
6
7

705 670 22
1028 1061 21

10 1085 1210 36 1
1
3 1149 1127 22
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k 1 Fo Fc sigF k 1 Fo Fc sigF k 1 Fo Fc sigF
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