2 RUNNING HEAD:

TABLE 5. Structural parameters of ideal pyroxenes that have space groups other than Pc and repeat after twelve monolayers down a

Pyroxene no. 11a 11b 12a 12b 13 14a

Space group P2/c P2./c P2/c P2,/c P2,cn P2./c

Sequence ABABABABCABC TO ABABABABCABC OT ABABABABCBAC TO ABABABABCBAC OT ABABABACACAC ABABABCABABC TO
X y z X y z X y z X y z X y z X y z

TA 116 712 512 7/48 1/6 1/3 1116 7/12 5/12 7/48 1/6 13 1/48 2/3 1/3 7/48 5/6 2/3
B 5/48 112 712 3/16 5/6 2/3 548 112 7N12 3/16 5/6 2/3 116 1/3 0 3/16  1/6 1/3
TC 11/48 112 1112 516 2/3 1/2 11/48 1/12 11712  5/16 2/3 12 316 1/6 5/6 5/16 1/6 1/3
™ 13/48 512 712 17/48 1/3 1/6 13/48 5/12 7/12 17/48 1/3 16 11/48 2/3 0 17/48 5/6 0
TE 19/48 5/12 7/12 23/48 1/6 2/3 19/48 7/12 5/12  23/48 1/6 1/3  17/48 2/3 1/3 25/48 1/3 1/6
TF 7/16 1712 1/4 1/48 1/6 2/3 7116 1/12 1/4 1/48 1/6 2/3 19/48 1/3 0 1/48 5/6 1/3
M1A 0 112 1/4 112 2/3 172 0 112 1/4 112 2/3 1/2 1/8 2/3 2/3 112 1/6 0
M2A 0 1/4 3/4 1M1z 172 0 0 1/4 3/4 112 1/2 0 1/8 0 2/3 112 0 12
M1B 1/6 512  1/4 1/4 13 1/2 1/6  5/12 1/4 1/4 1/3 12 7/24 173 2/3 1/4 2/3 5/6
MzB 1/6 1/4 3/4 1/4 1/2 0 1/6 1/4 3/4 1/4 1/2 0 7/24 0 2/3 1/4 12 1/3
MiC 1/3 112 7/12 512 5/6 2/3 13 112 712 5/12 2/3 5/6 11/24 2/3 2/3 512 1/6 0
M2C 1/3 14 112 512 12 2/3 1/3 1/4 112 5/12 1/2 1/3 1124 0 2/3  5/12 0 12
M1D 1/2 512  1/4 12  5/12 1/4

M2D 1/2 1/4 3/4 12 1/4 3/4

O1A 1/8 712 512 5/24 1/6 1/3 1/8 712 512 5/24 1/6 13 112 2/3 1/3  5/24 5/6 2/3
02A 1/24 3/4 712 1/8 0 16 1/24  3/4 712 1/8 0 1/6 0 1/2 1/2 1/8 0 5/6
O3A 124 512 7/12 1/8 1/6 2/3 1/24 512 712 1/8 1/6 2/3 0 5/6 1/2 1/8 5/6 1/3
O1B 1/24 112 712 1/8 5/6 2/3 124 112 712 1/8 5/6 2/3 0 1/3 0 1/8 1/6 1/3
02B 1/8 1/4  5/12  5/24 0 5/6 1/8 1/4 5/12 5/24 0 5/6  1/12 0 1/3  5/24 o 1/6
03B 1/8 112 1112 524 5/6 1/3 1/8 112 1112 5/24 5/6 13 112 173 1/3  5/24 1/6 2/3
o1C 7/24 112 1112 3/8 2/3 12 7/24 112 11112 3/8 2/3 1/2 1/4 1/6 5/6 3/8 1/6  1/3
02C 5/24 14 112 7/24 12 2/3 524 1/4 112 7/24 1/2 2/3 1/6 0 0 7/24 0o 12
03C 5/24 112 712 7/24 5/6 2/3 5/24 112 712 7/24 5/6 2/3 1/6 1/3 0 7/24  1/6 0
o1D 5/24 512 712 7/24 1/3 1/6 524 512 712 7/24 1/3 1/6 1/6 2/3 0 7/24 56 0
02D 7/24 1/4 512 3/8 1/2 0 724  1/4 5/12 3/8 1/2 0 1/4 0 1/3 3/8 0 5/6
03D 7/24 712  5/12 3/8 1/6 0 7/24 712 5/12 3/8 1/6 0 1/4 2/3 1/3 3/8 5/6 1/3
O1E 11/24 512 712 13/24 1/6 2/3 11/24 7/12 512 13/24 1/6 1/3 512 2/3 1/3 1124 1/3 1/6
O2E 3/8 1/4 3/4 11/24 0 5/6 3/8 1/4 3/4 11/24 0 1/6 1/3 0 0 13/24 0 5/6
O3E 3/8 712 3/4 11/24  1/6  1/3 3/8 7112 3/4 11/24 1/6 2/3 1/3 2/3 0 13/24 1/6 1/3
O1F 3/8 112 1/4  23/24 1/6 2/3 3/8 1/12 1/4 23/24 1/6 2/3 1/3 1/3 0 2324 5/6 1/3
O2F 11/24 1/4 112 1/24 0 5/6 11/24 1/4 5/12 1/24 0 5/6  5/12 0 13 1/24 o 1/6
O3F 11/24 112 7112 124 1/6 13 11/24 1112 512 1/24 1/6 1/3 512 173 1/3  1/24  5/6 2/3

Pyroxene no. 14b 15a 15b 16 17a 17b
Space group P2/c P2,/c P2/c Cc P2/c P2,/c
Sequence ABABABCABABC OT ABABABCBABAC TO ABABABCBABAC OT ABABACABABAC ABABACACBCBC TO ABABACACBCBC OT

X y z X y z X y z X y z X y z X y z
TA 116 712 112 1/48 5/6 1/3 1716 7/12 1/12 1/48 512 17/48 1/16 1/12 712 1/48 2/3 1/3
B 5/48 1112 11112 7/48 2/3 1/6 5/48 1/12 1112 1/16 112 1/16 5/48 7/12 512 7/48 2/3 0
TC 11/48 112 1/4 316 1/6 1/3 11/48 1/12 1/4 3/16  1/12 25/48 11/48 7/12 1/12 3/16 1/3 1/3
D 13/48 712 512 5/16 1/3 1/6 13/48 7/12 512 11/48 5/12 11/48 13/48 1/12 1/4 516 1/3 0
TE 19/48 7/12 5112 17/48 5/6 0 19/48 712 112 17/48 7/12 25/48 19/48 1/12 7/12 17/48 2/3 1/3
TF 716 112 712 23/48 2/3 1/6 7/16 112 11/12 19/48 1/12 19/48 7/16 512 1/4 23/48 5/6 1/6
M1A 0 112 1/4 112 1/6 0 1/6  5/12 1/4 1/8 512 19/24 0 512  1/4 112 1/6 1/2
M2A 0 1/4 3/4 112 0 1/2 1/6 1/4 3/4 1/8 1/4  7/24 0 1/4 3/4 112 0 0
M1B 1/6 512 1/4 1/4 2/3 5/6 13 112 7112 7/24 112 23/24 1/6 112 11/12 1/4 2/3 2/3
M2B 1/6 1/4 3/4 1/4 0 5/6 1/3 1/4 112 7/24 174 11/24  1/6 1/4 512 1/4 0 23
Mi1C 1/3 112 1112 512  1/6 0 12 512 1/4 11/24 512 19/24 1/3 512 1112 512 1/6 1/6
M2C 1/3 1/4 512 512 0 1/2 1/2 1/4 3/4 11/24 14  7/24  1/3 1/4 512 5/12 0 2/3
M1D 1/2 5112  1/4 0 112 1/4 12 112 1/4

M2D 1/2 1/4 3/4 0 1/4 3/4 1/2 1/4 3/4

O1A 1/8 712 1/12  23/24 5/6 1/3 1/8 712 1112 112 512 512 1/8 1112 7/12 23/24 2/3 1/3
0O2A 1/24 1/4 512  1/24 0 1/6  1/24  1/4 5/12 0 3/4 0 124 1/4 512 1/24 0 2/3
O3A 124 712 512 1/24 5/6 2/3 1/24 7/12 5/12 0 5/12 0 124 112 1112 1/24  2/3 2/3
O1B 124 112 1112 524 2/3 1/6 1/24 112 1112 0 112 0 1/24 712 5/12 5/24 2/3 0
02B 1/8 14 112 1/8 0 5/6 1/8 1/4 112 112 174 1112 1/8 174 112 1/8 0o 1/3
03B 1/8 112 712 1/8 5/6 1/3 1/8 112 7112 112 112 512 1/8 712 112 1/8 2/3 1/3
o1C 724 112 1/4 1/8 1/6 1/3  7/24 112 1/4 1/4 112 712 7/24 712 1112 1/8 1/3 1/3
02C 5/24 1/4 5112  5/24 0 1/6 524 1/4 5/12 1/6 1/4 2/3 5/24 3/4 1/4  5/24 0 0
03C 5/24 112 1112 5/24 1/3 1/6 524 112 11112 1/6 112 1/6 5/24 512 1/4 5724 1/3 0
O1D 5/24 712 5/12 3/8 1/3 1/6 5/24 712 512 1/6 512 1/6 524 112 1/4 3/8 13 0
02D 7/24 3/4 1/4 7/24 0 12 724  1/4 3/4 1/4 3/4 712 724 1/4 112 7/24 0o 1/3
03D 7/24  5/12  1/4 7/24  1/6 0 7/24 512 1/4 1/4 512 712 7/24 112 712 7/24 1/3 1/3
O1E 11/24 712 512  7/24 5/6 0 11/24 712 112 512 712 712 11/24 112 712 7/24 2/3 1/3
O2E 3/8 174 112 3/8 0 1/6 3/8 1/4 5/12 1/3 3/4 1/3 3/8 1/4 3/4 3/8 0 0
O3E 3/8 712 112 3/8 2/3 1/6 3/8 712  5/12 1/3 512  1/3 38 112 1/4 3/8 2/3 0
O1F 3/8 112 712  13/24 2/3 1/6 38 112 11112 1/3 112 1/3 3/8 512 1/4 13/24 5/6 1/6
O2F 11/24  1/4 512 11/24 0 5/6 11/24 1/4 112 5/12 14 712 11/24 1/4 112 11/24 0 1/3
O3F 11/24 112 1112 11/24 5/6 1/3 11/24 112 7/12 512 112 112 11/24 7112 112 11/24 2/3 1/3

Notes: If r is the ideal anion radius, then a =246 t/3, b = 6r,c =2 03r, a.= B =y = 90.
* Pyroxenes have a = 6 11 r and cosb = —c/a or § = 100.025.




RUNNING HEAD: 3

TABLE 5—continued

Pyroxene no. 18 19a 19b 20a 20b 21a
Space group P2,cn P2,/c P2/c P2/c P2,/c P2,cn
Sequence ABABACBABABC ABABCABCBCAC TO ABABCABCBCAC OT ABABCACBACBC TO ABABCACBACBC OT ABABCACBCBAC TO

X y z X y z X y z X y z X y z X y z
TA 116 1/6 1/3 1/48 1/3 13 116 112  1/4 116 112 11/12 1/48 2/3 1/6 1/48 2/3 0
B 1/48 2/3 1/6 7/48 1/3 1/3 5/48 5/12 1112 5/48 7/12 1/12 7/48  5/6 0 116 1/6 1/6
TC 3/16 1/3 1/6 3/16 2/3 0 11/48 5/12  1/4 11/48 7/12  1/12 3/16  1/3 1/6 3/16  1/3 0
D 11/48 5/6 1/3 5116 2/3 1/3  13/48 1/12  7/12 13/48 1/12  1/4 5116  1/6 0 11/48 5/6 1/6
TE 17/48 5/6 0 17/48 1/3 0 19/48 112 11112 7/16 5/12  1/4 17/48 5/6 1/3 17/48 5/6 1/6
TF 19/48 1/6 1/3  23/48 1/3 1/3 716 712 1/12 19/48 1/12 11/12  23/48 5/6 1/3 19/48 1/3  1/3
M1A 1/8 2/3 172 112 2/3 1/3 0 512  1/4 0 512 1/4 112 1/6 0 1/8 2/3 1/3
M2A 1/8 0 172 112 1/2 5/6 0 1/4 3/4 0 1/4 3/4 112 0 1/2 1/8 0 1/3
M1B 724 1/6 0 1/4  1/6 1/6 1/6 112 1112 1/6 112 7112 1/4 2/3 1/6 7/24 1/6  1/6
M2B 7124 0 1/2 1/4 0 2/3 1/6 1/4 5/12 1/6 1/4 112 1/4 0 1/6 7/24 0 2/3
M1C 11/24 2/3 5/6 5/12  2/3 0 1/3 512 1112 1/3 512 11/12 5/12 1/6 1/3 11/24 2/3 0
M2C 11/24 0 5/6 512 0 0 1/3 1/4 512 1/3 1/4 5/12 5/12 0 5/6 11/24 0 0
M1D 1/2 112 1/4 12 112 1/4
M2D 1/2 1/4 3/4 12 1/4 3/4
O1A 0 1/6 1/3  23/24 1/3 1/3 1/8 112  1/4 1/8 112 11/12  23/24 2/3 1/6 112 2/3 0
02A 112 0 1/6 124 0 2/3 1/24 1/4 512 124  1/4 112 1/24 0 5/6 0 0 2/3
O3A 112 1/3 1/6 1/24 1/3 2/3  1/24 112 1112 1/24 112 7112 1/24 5/6 1/3 0 2/3 2/3
0O1B 112 2/3 1/6 5/24 1/3 1/3  1/24 712 512 1/24 712 1112 5/24  5/6 0 0 1/6 1/6
02B 0 0 5/6 1/8 0 0 1/8 3/4 1/4 1/8 1/4 5/12 1/8 0 1/6 112 0 0
03B 0 2/3 5/6 1/8 1/6 1/2 1/8 712  3/4 1/8 7112 5/12 1/8 2/3 1/6 112 1/3 0
0o1C 1/4 1/3 1/6 1/8 2/3 0 7/24 512  1/4 7/24 712 112 1/8 1/3 1/6 1/4  1/3 0
02C 16 1/2 13 524 0 13 5/24 1/4 112 5/24 3/4 1/4 5/24  1/2 0 1/6 0 2/3
03C /6 1/6 1/3 5/24 2/3 1/3 524 712 112 5/24 512 1/4 5/24 1/6 0 1/6 1/3 273
Oo1D 1/6 5/6 1/3 3/8 2/3 1/3 524 112 712 524 112  1/4 3/8 1/6 0 1/6 5/6 1/6
02D 1/4 0 1/6 7/24 0 0 7/24 1/4 3/4 7124 1/4 112 7/24 0 5/6 1/4 0 0
03D 1/4  2/3 1/6 7/24  2/3 0 7/24 112 1/4 7/24 112 712 724 1/6  1/3 1/4  2/3 0
O1E 5/12 5/6 0 7/24  1/3 0 11/24 112 1112 5/8 5/12 1/4 7/24  5/6 1/3 5/12 5/6 1/6
O2E 1/3 0 5/6 3/8 0 1/3 3/8 1/4 1112 13/24 1/4 112 3/8 1/2 0 1/3 0 1/3
O3E 1/3 2/3 5/6 3/8 1/3 1/3 3/8 112 712 13/24 712 112 3/8 5/6 0 1/3 2/3 173
O1F 1/3 1/6 1/3 13/24 1/3 1/3 3/8 712 112 13/24 112 7/12 13/24 5/6 1/3 1/3 1/3 13
O2F 512 0 1/2 11/24 0 2/3 11/24 1/4  5/12 5/8 1/4 3/4 11/24 0 1/6 512 0 2/3
O3F 5/12 1/6 0 11/24 1/3 2/3 11/24 712 512 5/8 112 1/4 11/24  2/3 1/6 5/12 1/6 1/6
Pyroxene no. 21b 22a 22b 23 24>
Space group P2,cn P2/c P2,/c P2,cn C2/c
Sequence ABABCACBCBAC OT ABACBACBACBC TO ABACBACBACBC OT ABACBACBCABC ABACBCABACBC

X y z X y z X y z X y z X y z

TA 5/48 1/6 16  1/16 112 1/4 1/48 5/6 16 1/48  2/3 0 116 1/12 13/16
B 7/48 2/3 0 5/48 7112 112 7/48 5/6 1/6 116 1/6 1/6 5/48 5/12 25/48
TC 13/48  2/3 1/3  11/48 7/12 112  3/16 1/3 0 316 1/3 1/3 11/48 5/12 5/16
[1°] 5/16 1/3 0 13/48 1/12 1112 5/16 1/3 0 11/48 5/6 1/6

TE 7/16 1/3 1/3  19/48 1/12 712 17/48  2/3 1/3 17/48 5/6 1/6

TF 23/48  5/6 1/6 716  5/12 1/4 23/48 2/3 2/3 19/48 1/3 0

M1A 1/24 2/3 1/3 0 5112 1/4 112 1/6 1/6 1/8 2/3  1/3 0 512 3/4
M2A 1/24 1/2 5/6 0 1/4 3/4 112 0 2/3 1/8 0 1/3 0 174  1/4
M1B 5/24 1/6 5/6 1/6 112 712 1/4 2/3 0 7/24  1/6 1/ 1/6 112 1/4
M2B 5/24 0 1/3 1/6 174 112 1/4 0 0 7/24 0 2/3 1/6 1/4 3/4
MiC 3/8 2/3 0 1/3 512 11/12  5/12 1/6 16 1124  2/3 0

Mm2C 3/8 0 0 1/3 1/4 512 512 0 2/3 1124 0 0

M1D 1/2 112 1/4

M2D 1/2 1/4 3/4

O1A 1/6 1/6 1/6 1/8 112 1/4  23/24 5/6 16 112 2/3 0 1/8 112 7/8
0O2A 112 0 0 1/24 174 112 1/24 0 1/3 0 0 2/3 1/24 1/4 23/24
O3A 112 1/3 0 1/24 112 712 1/24 2/3 1/3 0 2/3  2/3 1/24 112 11/24
O1B 112 2/3 0 124 712 112  5/24 5/6 1/6 0 1/6 1/6  1/24 5/12 11/24
02B 1/6 0 2/3 1/8 3/4 1/4 1/8 0 0 112 0 0 1/8 1/4 3/8
03B 1/6 2/3 2/3 1/8 5112  1/4 1/8 2/3 0 112 1/3 0 1/8 7112 3/8
o1C 1/3 2/3 13 724 712 1112 1/8 1/3 0 1/4 13 1/3  7/24 5/12 3/8
02C 1/4 0 0 5/24 1/4  5/12  5/24 0 2/3 1/6 0 2/3 5/24 3/4 5/8
03C 1/4 2/3 0 5/24 7/12 5112  5/24 1/6 1/6 1/6 1/3 2/3 5/24 5/12 5/8
o1D 1/4 1/3 0 5/24 112 11/12 3/8 1/3 0 1/6 5/6 1/6

02D 1/3 0 1/3  7/24 174 112 7/24 0 1/3 1/4 0 1/3
03D 1/3 1/3 1/3  7/24 112 712 7/24 1/3 1/3 1/4 2/3 1/3
O1E 1/2 1/3 13 11/24 112 712  7/24 2/3 1/3 512 5/6 1/6
O2E 5/12 0 2/3 3/8 1/4 3/4 3/8 0 0 1/3 0 0
O3E 5/12 1/3 2/3 3/8 1712 1/4 3/8 2/3 0 1/3 2/3 0
O1F 5/12 5/6 1/6 3/8 512 1/4 13/24 2/3 2/3 1/3 1/3 0
O2F 12 0 1/3  11/24 174 112 11/24 0 13 5/12 0 2/3
O3F 12 2/3 1/3 1124 712 112 11/24  2/3 13 512 1/6 1/6

Note: If r is the ideal anion radius, then a =24 (16 1/3, b = 6r, ¢ = 2 03r, o= = y = 90.
* Pyroxenes have a = 6 11 r and cosb = —c/a or § = 100.025.




