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TABLE 1.  Details of data collection and refi nements of levyne at dif-
ferent pressures 

Pressure (GPa) 0.0001 0.79(5) 3.00(5) 0.0001*
Crystal size) 160  180 80 160  180  80 160  180  80 100  120  80†
 (m)
Radiation MoK MoK MoK MoK
 a (Å) 13.335(2) 13.196(2) 13.000(2) 13.327(2)
 c (Å) 22.823(12) 22.895(10) 22.676(10) 22.861(3)
 V (Å3) 3515(2) 3453(2) 3319(2) 3516.2(8)
 range (°) 3–35 3–35 3–35 3–35
Scan type    
Scan speed (°/s) 0.08 0.08 0.08 0.08
Scan width (°) 3.0 3.0 3.0 3.0
 R3–m R3–m R3–m R3–m
Refl ections  1649 671 407 1210
measured
Unique refl .  1194 201 185 882
with Fo > 4(Fo)
Parameters  74 47 47 74
refi ned
R int 0.069 0.062 0.048 0.034
R1 (F) 0.084 0.087 0.080 0.064
GooF 1.103 1.187 1.126 1.262
Note: Standard deviations are in parenthesis.
* Data collected under room conditions after the HP-experiments.
† Crystal was damaged during the opening of the DAC and the cell parameters 
and intensity data were measured using a fragment of the previous crystal.
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TABLE 2.  Refi ned atomic positions, site occupancy and displacement 
parameters (Å2) of levyne at diff erent pressures. 

  Site
 (Whyck. pos.) x y z Site occupancy    Uiso/Ueq

T1 (Si,Al) 0.0002(1) 0.2323(1) 0.07008(5) 1 0.0149(3)
(36i) 0.0004(4) 0.2347(4) 0.0678(5) 1 0.012(1)
  0.0005(4) 0.2365(4) 0.0668(5) 1 0.013(1)
  –0.0003(11) 0.2335(1) 0.06896(5) 1 0.0160(4)
T2  (Si,Al) 0.2391(1) 0 0.5 1 0.0134(3)
(18g) 0.2422(5) 0 0.5 1 0.006(1)
  0.2438(4) 0 0.5 1 0.008(1)
  0.2399(1) 0 0.5 1 0.0145(4)
O1 0.0349(4) 0.3500(3) 0.1081(1) 1 0.0323(8)
(36i) 0.028(1) 0.348(1) 0.1085(4) 1 0.043(5)
  0.024(1) 0.346(1) 0.1092(4) 1 0.079(7)
  0.0334(4) 0.3500(4) 0.1080(1) 1 0.035(1)
O2 0.0915(3) –0.0915(3) 0.0835(2) 1 0.028(1)
(18h) 0.0976(8) –0.0975(8) 0.078(1) 1 0.041(7)
  0.1004(8) –0.1004(8) 0.077(1) 1 0.053(7)
  0.0925(3) –0.0925(3) 0.0816(2) 1 0.032(1)
O3 0.1288(3) –0.1288(3) -0.0919(2) 1 0.030(1)
(18h) 0.1281(7) –0.1281(7) -0.086(1) 1 0.033(6)
  0.1269(7) –0.1269(7) -0.083(1) 1 0.039(6)
  0.1285(3) –0.1285(3) -0.0899(3) 1 0.035(1)
O4 0.2630(5) 0 0 1 0.033(1)
(18f) 0.273(1) 0 0 1 0.029(6)
  0.274(1) 0 0 1 0.038(6)
  0.2687(5) 0 0 1 0.034(1)
O5 0.2225(3) –0.2225(3) 0.1796(3) 1 0.031(1)
(18h) 0.2196(6) –0.2196(6) 0.1743(9) 1 0.014(4)
  0.2182(6) –0.2182(6) 0.1719(9) 1 0.017(4)
  0.2219(3) –0.2219(3) 0.1783(3) 1 0.034(1)
C1 (Ca) 0 0 0.1403(1) 0.77(2) 0.023(1)
(6c) 0 0 0.136(2) 0.65(5) 0.026(7)
  0 0 0.134(2) 0.64(4) 0.027(7)
  0 0 0.1364(2) 0.77(1) 0.031(1)
C2 (Ca) 0 0 0.2844(8) 0.23(2) 0.059(7)
(6c) 0 0 0.280(3) 0.49(5) 0.04(1)
  0 0 0.276(2) 0.64(5) 0.033(8)
  0 0 0.2815(6) 0.31(3) 0.056(5)
C4 (K) 0 0 0.431(2) 0.24(2) 0.14(2)
(6c) 0 0 0.437(10) 0.28(6) 0.01(1)
  0 0 0.422(5) 0.28(4) 0.01(1)
  0 0 0.444(1) 0.25(2) 0.066(9)
C5 (Na) 0 0 0.5 0.3(1) 0.005(2)
(3b) 0 0 0.5 0.4(1) 0.08(7)
  0 0 0.5 0.5(1) 0.04(2)
  0 0 0.5 0.2(1) 0.01(1)
W1 0.1533(8) 0.0766(4) 0.2107(4) 1 0.059(2)
(18h) 0.152(2) 0.076(1) 0.201(2) 1 0.042(7)
  0.153(1) 0.0763(7) 0.202(2) 1 0.021(5)
  0.1528(8) 0.0764(4) 0.2093(4) 1 0.060(2)
W2 0.1218(8) 0.243(2) 0.2854(8) 1 0.159(7)
(18h) 0.119(1) 0.239(2) 0.285(4) 1 0.08(1)
  0.118(1) 0.237(2) 0.291(2) 1 0.048(7)
  0.1207(7) 0.241(1) 0.2866(7) 1 0.133(6)
W3 0.158(2) 0.079(1) 0.3496(8) 1 0.173(8)
(18h) 0.156(3) 0.078(1) 0.354(3) 1 0.07(1)
  0.158(2) 0.079(1) 0.355(3) 1 0.07(1)
  0.156(2) 0.078(1) 0.3532(8) 1 0.142(6)
W4 0.210(1) 0.421(2) 0.287(1) 0.13(1) 0.04(1)
(18h) 0.219(3) 0.438(6) 0.286(9) 0.13(4) 0.01(3)
  0.228(3) 0.456(7) 0.267(9) 0.12(4) 0.02(3)
  0.210(1) 0.420(2) 0.2871(1) 0.24(3) 0.028(7)
Notes: Standard deviations are in parenthesis. For each site, the values from top 
to bottom correspond to the refi nement at 0.0001 GPa (in air),  0.79 GPa, 3.0 
GPa and 0.0001 GPa (in air) after the HP-experiments. For HP-refi nements the 
isotropic thermal parameters, Uiso, are reported, whereas for the room condition 
refi nements Ueq are shown. C2, C5, W1, W2, W3, W4 sites were always refi ned 
as isotropic.

TABLE 3.  Lattice parameters of levyne at diff erent pressures, mea-
sured at the University of Perugia (above) and at the 
Bayerisches Geoinstitut (below)

P (GPa) a (Å) c (Å) V (Å3)
0.0001(in air) 13.335(2) 22.823(12) 3515(2)
0.0001(in the DAC) 13.336(2) 22.803(13) 3512(2)
0.10(5) 13.359(2) 22.638(8) 3499(1)
0.15(5) 13.376(2) 22.520(11) 3489(2)
0.38(5) 13.270(2) 22.801(10) 3477(2)
0.79(5) 13.196(2) 22.895(10) 3453(2)
1.72(5) 13.117(2) 22.806(11) 3398(2)
3.00(5) 13.000(2) 22.676(10) 3319(2)
3.83(5) 12.926(2) 22.589(11) 3268(2)
4.27(5) 12.894(5) 22.558(24) 3248(4)
2.88(5)* 13.001(3) 22.723(15) 3326(3)
0.05(5)* 13.359(2) 22.638(8) 3498(2)
0.52(5)† 13.246(2) 22.910(9) 3481(2)
0.0001‡ 13.327(2) 22.861(3) 3516.2(8)

0.0001( in air) 13.4033(9) 22.669(2) 3526.9(7)
0.0001(in the DAC) 13.4095(9) 22.637(5) 3525.1(9)
0.16(5) 13.4144(5) 22.542(3) 3512.9(5)
0.38(5) 13.2827(9) 22.919(6) 3502.0(9)
0.54(5) 13.2543(4) 22.956(3) 3492.5(5)
1.01(5) 13.2060(4) 22.949(4) 3466.1(6)
1.22(5) 13.1866(4) 22.933(3) 3453.4(4)
1.79(5) 13.1401(4) 22.879(3) 3421.1(4)
2.61(5) 13.0698(4) 22.789(3) 3371.2(5)
3.15(5) 13.0255(5) 22.722(3) 3338.6(5)
3.83(5) 12.9751(7) 22.648(5) 3302.0(8)
4.69(5) 12.9128(9) 22.582(6) 3260.9(10)
3.12(5)* 13.0259(5) 22.727(5) 3339.6(7)
0.91(5)* 13.2167(5) 22.953(7) 3472.3(8)
Note:  Standard deviations are in parentheses.
* Data collected during decompression.
† Data collected during further compression (re-compression).
‡ Final data collected in air.
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TABLE 5. Selected interatomic distances (Å) as a function of pressure 
P (GPa) 0.0001 0.79 3.00 0.0001*
 1.644(3) 1.64(1) 1.62(1) 1.648(8)
T1-O4 1.651(2) 1.634(9) 1.593(9) 1.645(2)
T1-O3 1.655(2) 1.629(8) 1.597(7) 1.650(2)
T1-O2 1.676(2) 1.627(8) 1.600(7) 1.679(3)
<T1-O> 1.656 1.632 1.602 1.655
T2-O1 (2) 1.633(4) 1.626(7) 1.600(7) 1.631(4)
T2-O5 (2) 1.634(2) 1.617(5) 1.596(4) 1.633(2)
<T2-O> 1.633 1.621 1.598 1.632
C1-W1 (3) 2.390(9) 2.29(5) 2.31(5) 2.426(9)
C1-O2 (3) 2.478(6) 2.60(3) 2.61(3) 2.476(7)
C1-O3 (3) 3.176(7) 3.14(3) 3.09(3) 3.151(6)
C2-W3 (3) 2.36(2) 2.45(8) 2.52(6) 2.44(2)
C2-W1 (3) 2.44(2) 2.51(7) 2.40(5) 2.41(1)
C2-W2 (3) 2.81(2) 2.74(3) 2.69(3) 2.79(2)
C4-W3 (3) 2.61(4) 2.6(2) 2.35(9) 2.76(3)
C4-O5 (3) 2.86(3) 2.9(1) 3.07(7) 2.76(1)
C4-W4 (3) 3.07(4) 2.9(2) 2.4(1) 3.20(2)
C5-O5(6) 2.577(6) 2.60(1) 2.59(1) 2.585(7)
C4-C5 1.57(5) 1.4(2) 1.8(1) 1.27(3)
Note: Standard deviations are in parenthesis.
* Data collected at room condition after the HP-experiments.
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TABLE 6.  Selected structural parameters of levyne at diff erent pressures.
P  (GPa) 0.0001  0.79(5)  3.00(5)  0.0001*
[001] 6-membered double ring    
T1-O4-T1(º) 151.2(3) 143.4(4) 143.8(8) 146.9(5)
T1-O2-T1(º) 134.5(2) 143.4(6) 146.0(6) 135.9(5)
T1-O3-T1(º) 139.0(2) 144.5(6) 149.5(8) 141.1(6)
O2-O3 (Å) (on the (001)-plane) 5.097(3) 5.162(4) 5.122(5) 5.104(4)
O1-O1 (Å) 4.998(3) 5.011(3) 4.985(6) 5.000(3)
O2-O4-O3(º) 96.6(2) 90.9(2) 89.4(5) 93.8(2)
O4-O3-O4(º) 79.7(2) 84.4(4) 86.5(6) 82.0(2)
O1-O4-O1(º) 139.2(4) 144.4(7) 145.4(9) 142.0(5)

[001] 12-membered ring    
O5-O3 (Å) 9.965(3) 9.851(3) 9.724(6) 9.963(4)
O5O3 (“free diameter”) (Å) 7.264(3) 7.151(3) 7.024(6) 7.263(4)
O1-O1 (Å) 9.598(2) 9.347(4) 9.131(7) 9.552(2)
O1O1 (Å) 6.898(2) 6.647(4) 6.431(7) 6.852(2)
O1-O1(short) (Å) 8.871(2) 8.808(3) 8.687(6) 8.884(2)
O1O1(short) (Å) 6.171(2) 6.108(3) 5.987(6) 6.184(2)

[100] 8-membered ring channel     
O5-O5 (Å) 7.477(4) 7.674(2) 7.679(5) 7.534(2)
O5O5 (Å) 4.777(4) 4.974(2) 4.979(5) 4.834(2)
O4-O4 (Å) 6.320(2) 5.980(2) 5.867(4) 6.164(2)
O4O4 (Å) 3.620(2) 3.280(2) 3.167(4) 3.464(2)
O1-O1 (Å) 6.701(3) 6.660(3) 6.591(4) 6.689(2)
O1O1 (Å) 4.001(3) 3.960(3) 3.891(4) 3.989(2)
  ε [100] † 0.76   0.66   0.64   0.72
O1-O5-O1(º) 117.0(3) 112.7(4) 111.2(7) 115.8(3)
O1-O4-O1(º) (see above)    

“Joint-unit”    
O2-O1-O5(º) 86.4(2) 83.3(3) 81.2(3) 85.9(2)
O1-O5-O1(º) 87.1(2) 92.8(3) 95.9(4) 88.5(3)
O1-O2-O1(º) 85.8(2) 91.4(6) 94.4(4) 86.7(2)
O2-O5 (Å) 3.737(2) 3.555(4) 3.411(3) 3.718(2)
O1-O1(Å) 3.738(2) 3.849(3) 3.869(5) 3.775(2)
Notes: ε [100] = O4O4/O5O5 (see text). Standard deviations are in paren-
theses.
* Data collected at room condition after the HP-experiments
† e.s.d. values are less than 0.008
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