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SUPPLEMENTARY MATERIAL RELATIVE TO:

Dynamics of Molecules in Crystals from
Multi-Temperature Anisotropic Displacement Parameters.

Part II: Application to Benzene (C¢Dg), and Urea (OC(NH),).
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Abstract

The temperature evolution of Atomic Anisotropic Displacement Parameters (ADP’s) of perdeutero-
benzene and of urea in the temperature range between 12 and 123K is investigated in terms of the
model presented in Part 1. For the benzene molecule, the temperature-dependent contributions to the
ADP’s are well described by three molecular librations and three molecular translations. For the
urea molecule, the analysis revealed a low-frequency, high-amplitude normal mode (~64 cm'™),
which combines out-of-plane deformations of the NH,-groups with molecular libration. The
pyramidalization motion allows retaining the hydrogen-bonding pattern quite well, whereas this
pattern is heavily distorted in the higher-frequency molecular librations. The results presented for
urea go a step beyond those obtainable in a conventional rigid-body or segmented rigid-body
analysis because they show how correlations of atomic displacements in molecular crystals can be
determined from the temperature evolution of ADP’s. For both molecules the analysis reveals
temperature-independent contributions to the ADP’s accounting for the high-frequency internal
vibrations. It is the first time that such contributions are extracted directly from single-crystal
diffraction data for both light atoms, like hydrogen and deuterium, as well as for heavier atoms like
carbon, nitrogen and oxygen. These contributions agree well with those calculated from

independent spectroscopic information.



SUPPLEMENTARY MATERIAL:

Relevant parts of the output file of the ADP-analysis performed on neutron diffraction data of urea.
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Cell constants of molecule 1 at 123.0 K:
a b c alpha beta gamma

5.58400 5.58400 4.68900 90.00000 90.00000 90

Reciprocal Cell constants of molecule 1 at 123.0 K:
ax b* c* alpha* beta* gamma *

0.17908 0.17908 0.21327 90.00000 90.00000 90

Input Atomic coordinates of molecule 1 at 123.0 K:

.00000

.00000

c 0.00000 0.00000 0.01194 12.01100 1.00000
UILJ 0.01470 0.01470 0.00650 0.00010 0.00000
SIG UIJ ¢.00050 0.00050 0.00030 0.00040 0.00040
0 0.00000 0.00000 0.28014 15.99900 1.00000
UlJg 0.01970 0.01970 0.00630 0.00170 0.00000
SIG UIJ 0.00060 0.00060 0.00040 0.00050 0.00050
N1 0.14470 0.14470 -0.1375¢6 14.00700 1.00000
UlJ 0.02860 0.02860 0.00950 -0.01470 0.00020
SIG ULJ 0.00040 0.00040 0.00020 0.00020 0.00030
N2 -0.14470 -0.14470 -0.13756 14.00700 1.00000
UILJg 0.02860 0.02860 0.00850 -0.01470 -0.00020
SIG UIJd 0.00040 0.00040 0.00020 0.00020 0.00030
H1 0.25570 0.25570¢ -0.03196 1.00730 1.00000
UlJd 0.04400 0.04400 0.02160 -0.02220 -0.00310
SIG UIJ 0.00110 0.00110 0.00070 0.00080 0.00080
H3 -0.25570 -0.25570 -0.031%96 1.007%0 1.00000
ULJ 0.04400 0.04400 0.02160 -0.02220 0.00310
SIG UIJ 0.0011¢ 0.00110 0.00070 0.00080C 0.00090
H2 0.14310 0.14310 -0.35086 1.00790 1.00000
UIlg 0.04300 0.04300 0.01400 -0.01580 0.001890
SIG UIJ 0.00100 0.00100 0.00060 0.00080 0.00080
H4 -0.14310 -0.14310 ~0.35086 1.00780 1.00000
UIlg 0.04300 0.04300 0.01400 -0.01580 -0.00190
SIG UILJ 0.00100 0.00100 0.00060 0.00080 0.00080

.00000
.00040

.00000
.00050

.00020
.00030

.00020
.00030

.00310
.00090

.00310
. 00090

.00190
.00080

.00180
.00080



X -1.00000 1.00000 0.01194 0.00000 1.00000
UI1Jd 0.01470 0.01470 0.00650 0.00010 0.00000 0.00000
SIG UIJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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Cell constants of molecule 2 at 60.0 K:
a b c alpha beta gamma

5.57000 5.57000 4.68800 90.00000 90.00000 90.00000

Reciprocal Cell constants of molecule 2 at 60.0 K:
a* b* c* alpha* beta* garma*

0.17953 0.17953 0.21331 90.00000 90.00000 90.00000

Input Atomic coordinates of molecule 2 at 60.0 K:

C 0.00000 0.00000 0.01270 12.01100 1.00000
UlJ 0.00880 0.00880 0.00470 -0.00010 0.00000 0.00000
SIG UIJ G.00040 0.00040 0.00030 0.00030 0.00030 0.00030
0 0.00000 0.00000 0.28080 15.99%00 1.00000
u1g 0.01210 0.01210 0.00390 0.00010 0.00000 0.00000
SIG UIJ 0.00050 ¢.00050 0.00040 0.00040 0.00040 0.00040
N1 0.14550 0.14550 -0.13820 14.00700 1.40000
UIlJg 0.01670 0.01670 0.00690 -0.00840 0.00030 0.00030
SIG UIJ 0.00030 0.00030 0.00020 0.00020 0.00030 0.00030
N2 -0.14550 -0.14550 -0.13820 14.00700 1.00000
UIJ 0.01670 0.01670 0.00690 ~0.00840 ~0.00030 -0.00030
SI1IG UIJ 0.00030 0.00030 0.00020 0.00020 0.00030 0.00030
H1 0.25690 0.25690 -0.0321¢0 1.00790 1.00000
UIJg 0.03250 0.03250 0.01960 -0.01700 -0.00250 -0.00250
SIG UIJ 0.00090 0.00090 0.00080 0.00070 0.00080 0.00080
H3 -0.25690 -0.25690 -0.03210 1.00780 1.00000
ulJg 0.03250 0.03250 0.01960 -0.01700 0.00250 0.00250
SIG UIJ 0.00090 0.00090 0.00080 0.00070 0.00080 0.00080
H2 0.14380 0.14380 -0.35240 1.00790 1.00000
UIlJd 0.03310 0.03310 0.01220 -0.01080 0.00210 0.00210
SIG UI1J 0.00090 0.00090 0.00060 0.00080 0.00080 0.006080
H4 -0.14380 -0.14380 -0.35240 1.00790 1.00000
UIJ 0.03310 0.03310 0.01220 -0.01080 -0.00210 -0.06210
SIG UIJ 0.00090 0.00090 0.00060 0.00080 0.00080 0.00080
X -1.00000 1.00000 0.01270 0.00000 1.00000
UIg 0.00880 0.00880 0.00470 -0.00010 0.00000 0.00000
SIG UIJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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Cell constants of molecule 3 at 12.0 K:

a b c alpha beta gamma

5.56500 5.56500 4.68400 90.00000 90.00000 90.00000

Reciprocal Cell constants of molecule 3 at 12.0 K:



a* b* c* alpha* beta* garmma*

0.17969 0.17969 0.21349 90.00000 90.00000 90.00000

Input Atomic coordinates of molecule 3 at 1i2.0 K:

C 0.00000 0.00000 0.01162 12.01100 1.00000
UIJ 0.00630 0.00630 0.00350 0.00020 0.00000 0.00000
SIG UIJ 0.00040 0.00040 0.00030 0.00030 0.00030 0.00030
o 0.00000 0.00000 0.28092 15.99900 1.00000
UIJ 0.00870 0.00870 0.00320 0.00020 0.00000 0.00000
SIG UIJ 0.00050 0.00050 0.00040 0.00040 0.00040 0.00040
N1 0.14590 0.14590 -0.13778 14.00700 1.00000
ULJ 0.01130 0.01130 0.00580 -0.00520 0.00040 0.00040
SIG UIJ 0.00030 0.00030 0.00020 0.00020 0.00020 0.00020
N2 -0.14590 -0.145%0 -0.13778 14.00700 1.00000
UuIlg 0.01130¢ 0.01130 0.00590 -0.00520 -0.00040 -0.00040
SIG UIJ 0.00030 0.00030 0.00020 0.00020 0.00020 0.00020
H1 0.25750 0.25750 -0.03168 1.00790C 1.00000
UlJ 0.02770 0.02770 0.01850 -0.01430 -0.00290 -0.00290
SIG UIJ 06.00090 0.000%90 0.00070 0.00060 0.00080 0.00080
H3 -0.25750 -0.25750 -0.03168 1.0072%0 1.00000
UIJd 0.02770 0.02770 0.01850 -0.01430 0.00290 0.00290
SIG UIJ 0.00090 0.00090 0.00070 0.00060 0.00080 0.00080
H2 0.14410 0.14410 -0.35238 1.00790 1.00000
UILJ 0.02940 0.02940 0.01160 -0.00940 0.00150 0.00150
SIG UIJ 0.00080 0.00080 0.00060 0.00070 0.00070 0.00070
H4 -0.14410 -0.14410 -0.35238 1.00790 1.00000
UIJ 0.02940 0.02940 0.01160 -0.00940 -0.00150 -0.00150
SIG UIJ 0.00080 0.00080 0.00060 0.00070 0.00070 0.00070
X -1.00000 1.00000 0.01162 0.00000 1.00000
UlJ 0.00630 0.00630 0.00350 0.00020 0.00000 0.00000
SIG UIJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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Transformation matrices to orthogonal coordinate system
of molecule 1 at 123.0 K:

Coordinates ADP's
5.58400 0.00000 0.00000 1.00000 0.00000 0.0C000
0.00000 5.58400 0.00000 0.00000 1.00000 0.00000
0.00000 0.00000 4.68900 0.00000 0.00000C 1.00000
C ¢.00000 0.00000 0.01194
o] 0.00000 0.00000 0.28014
N1 0.14470 0.14470 -0.13756
N2 -0.14470 -0.14470 -0.13756
H1 0.25570 0.25570 -0.03196
H3 -0.25570 -0.25570 -0.0319¢6
H2 0.14310 0.14310 ~-0.35086
H4 -0.14310 -0.14310 -(.35086
X -1.00000 1.00000 0.01194

Atomic coordinates in cartesian crystal system of molecule 1 at 123.0

C 0.0000000 0.0000000 0.055982¢ 12.0110000 1.0000000



UI1J 0.01470 0.01470 0.00650 0.00010 0.00000 0.00000
SIG UIJ 0.00050 0.00050 0.00030 0.00040 0.00040 0.00040
@] 0.0000000 0©.0000000 1.3135718 15.9990000 1.0000000
UiJg 0.01970 0.01970 0.00630 0.00170 0.00000 0.00000
SIG UIJ 0.00060 0.00060 0.00040 0.00050 0.00050 0.00050
N1 0.8080048 0.8080048 -0.6450235 14.0070000 1.0000000
UlJd 0.02860 0.02860 0.00950 -0.01470 0.00020 0.00020
SIG UIJ 0.00040 0.00604¢0 0.00020 0.00020 0.0003C 0.00030
N2 -0.8080048 -0.8080048 -0.6450235 14.0070000 1.0000000
UlJg 0.02860 0.02860 0.00950 -0.01470 ~0.00020 -0.00020
SIG UIJ 0.00040 0.00040 0.00020 0.00020 0.00030 0.00030
H1 1.4278288 1.4278288 -0.1498651 1.0079000 1.0000000
UIlg 0.04400 0.04400 0.02160 -0.02220 -0.00310 -0.00310
SIG U1J 0.00110 0.00110 0.00070 0.00080 0.00090 0.00090
H3 -1.4278288 -1.4278288 -0.1498651 1.0079000 1.0000000
UlJg 0.04400 0.04400 0.02160 -0.02220 0.00310 0.00310
SIG UIJ 0.00110 0.00110 0.00070 0.00080 0.00090 0.00090
H2 0.7990704 0.7990704 -1.6451872 1.0079000 1.0000000
UIlJ 0.04300 0.04300 0.01400 -0.01580 0.00190 0.00190
SIG UIJ 0.00100 0.00100 0.00060 0.00080 0.00080 0.00080
H4 -0.79%0704 -0.7990704 -1.6451872 1.0079000 1.0000000
UIJg 0.04300 0.04300 0.01400 -0.0158¢0 -0.00190 -0.00190
SIG UIJ 0.00100 0.00100 0.00060 0.00080 ¢.00080 0.00080
X -5.5840000 5.5840000 0.0559820 (¢.0000000 1.0000000
UuIlJg 0.01470 0.01470 0.00650 0.00010 0.00000 0.00000
SIG UIJ 0.00000 0.00000 0.00000 0.00000 0.00000Q 0.00000
Center of gravity in crystal system:
0.00000e+00 0.00000e+00 2.78882e-07
Center of gravity in cartesian crystal system:
0.00000e+00 0.00000e+00 1.30768e-06
Molecular mass: 60.05560
Inertial Tensor:
68.48641 -23.68627 0.00000
-23.68627 68.48641 0.00000
(.00000C 0.00000 47.37253
Eigenvectors and Eigenvalues of inertial tensor
vec (1) 0.70711 0.70711 0.00000 44.80015
vec (2) 0.00000 0.00000 1.00000 47.37253
vec (3) 0.70711 -0.70711 0.00000 92.17268

Transformation matrix to userdefined crystal system of molecule at 123.0:

Coordinates ADP's
0.00000 0.00000 1.00000 0.00CGC0C 0.00000 1.00000
0.70711 0.70711 0.00000 0.70711 0.70711 0.00000
-0.70711 0.70711 0.00000 -0.70711 0.70711 0.00000
Atomic coordinates in userdefined crystal system of molecule at 123.0:

c 0.0559807 0.0000000 0.0000000 12.01100C0 1.0000000



UI1Jg 0.00650 0.01480 0.01460 0.00000 0.00000 0.00000

SIG UIJ 0.00030 0.00051 0.00051 0.00040 0.00040 0.00039
o 1.3135705 0.0000000 0.0000000 15.99%0000 1.0000000
UIJ 0.00630 0.02140 0.01800 0.00000 0.00000 0.00000
SIG UIJ 0.00040 0.00062 0.00062 0.00050 0.00050 0.00047
N1 -0.6450248 1.14269%13 0.0000000 14.0070000 1.0000000
UI1g 0.00850 0.01390 0.04330 0.00028 0.00000 0.00000
SIG UIJ 0.00020 0.00032 0.00032 0.00030 0.00030 0.00031
N2 -0.6450248 -1.1426913 0.0000000 14.0070000 1.0000000
u1g 0.00950 0.01390 0.04330 -0.00028 0.00000 0.00000
SIG UIJ 0.00020 0.00032 0.00032 0.00030 0.00030 0.00031
H1 -0.1498664 2.0192549 0.0000000 1.0079000 1.0000000
UIlJg 0.02160 0.02180 0.06620 ~0.00438 0.00000 0.00000
SIG UIJ 0.00070 0.00105 0.00105 0.00080 0.00090 0.00086
H3 -0.1498664 -2.0192549 0.0000000 1.0079000 1.0000000
UIJg 0.02160 0.02180 0.06620 0.00438 0.00000 0.00000
SIG UIJ 0.00070 0.00105 0.00105 0.0008%0 0.00090 0.00086
H2 -1.6451885 1.1300562 0.0000000 1.0079000 1.0000000
uIlJg 0.01400 0.02720 0.05880 0.00269 0.00000 0.00000
SIG UILJ 0.00060 0.00101 0.00101 0.00080 0.00080 0.00078
H4 -1.6451885 -1.1300562 0.0000000 1.0079000 1.0000000
uIrJg 0.01400 0.02720 0.05880 -0.00269 0.00000 0.00000
SIG UILJ 0.00060 0.00101 0.00101 0.00080 0.00080 0.00078
X 0.0559807 0.0000000 7.8969685 0.0000000 1.0000000
UIlJg 0.01470 0.01470 0.00650 0.00010 0.00000 0.00000
SIG UIJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Inertial Tensor:

47.37253 0.00000 0.00000
0.00000 44.80015 0.00000
0.00000 0.00000 92.17268
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Transformation matrices to orthogonal coordinate system
of molecule 2 at 60.0 K:

Coordinates ADP's
5.57000 0.00000 0.00000 1.00000 0.00000 0.00000
0.00000 5.57000 0.00000 0.00000 1.00000 0.00000
0.0Q000 0.00000 4.68800 0.00000 0.00000 1.00000
C 0.00Q0000 0.00000 0.01270
0 0.00000 0.00000 0.28090
N1 0.14550 0.14550 -0.13820
N2 -0.14550 -0.14550 -0.13820
H1 0.25690 0.25690 -0.03210
H3 -0.25690 -0.25690 -0.03210
H2 0.14380 0.14380 -0.35240
H4 ~0.14380 -0.14380 -0.35240
X -1.00000 1.00000 0.01270

Atomic coordinates in cartesian crystal system of molecule 2 at 60.0

cC G.0000000 0.0000000 0.0595329 12.0110000 1.0000000
UIlJg 0.00880 0.00880 0.00470 -0.00010 0.00000 0.00000



SICG UIJ 0.00040 0.00040 0.00030 0.00030 0.00030 0.00030

0 0.0000000 0.0000000 1.3168545 15.9950000 1.0000000
UIlJ 0.01210 0.01210 0.00390 0.00010 0.00000 0.00000
SIG UIJ 0.00050 0.00050 0.00040 0.00040 0.00040 0.00040
N1 0.8104350 0.8104350 -0.6478863 14.0070000 1.0000000
UlJd 0.01670 0.01670 0.00690 -0.00840 0.00030 0.00030
SIG UIJ 0.00030 0.00030 0.00020 g.00020 0.00030 0.00030
N2 -0.810435C -0.8104350 -0.6478863 14.0070000 1.0000000
Ulg 0.01670 0.01670 0.00690 -0.00840 -0.00030 -0.00030
SIG UIJ 0.00030 0.00030 0.00020 0.00020 0.00030 0.00030
H1 1.4309330 1.4309330 -0.1504895 1.0073000 1.0000000
UIlJg 0.03250 0.03250 0.01960 -0.01700 -0.00250 -0.00250
SIG UILJ 0.00090 0.00090 0.00080 0.00070 0.00080 0.00080
H3 -1.4309330 -1.4309330 -0.1504895 1.0079000 1.0000000
UIlJ 0.03250 0.03250 0.01960 -0.01700 0.00250 0.00250
SIG UlJ 0.00090 0.00090 0.00080 0.00070 0.00080 0.00080
H2 0.8009660 0.8009660 -1.6520559 1.0079000 1.0000000
UIlJd 0.03310 0.03310 0.01220 -0.01080 0.00210 0.00210
SIG UIJ 0.00090 0.00090 0.00060 0.00080 0.00080 0.00080
H4 -0.8009660 -0.8009660 -1.6520559 1.0079000 1.0000000
UIJg 0.03310 0.03310 0.01220 -0.01080 -0.00210 -0.00210
SIG UIJ 0.00090 0.00090 0.00060 0.00080 0.00080 0.00080
X -5.5700000 5.5700000 ©.0595329 0.000000C 1.0000000
UulJg 0.00880 0.00880 0.00470 -0.00010 0.00000 0.00000
SIG UIJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Center of gravity in crystal system:
0.00000e+00 0.00000e+00 -1.85755e-07

Center of gravity in cartesian crystal system:
0.00000e+00 0.00000e+00 -8,70817e-07

Molecular mass: 60.05560

Inertial Tensor:

68.91339 -23.82045 0.00000
-23.82045 68.91339 0.00000
0.00000 0.00000 47.64020

Eigenvectors and Eigenvalues of inertial tensor

vec(l) 0.70711 0.70711 0.00000 45.09294
vec(2) 0.00000 0.00000 1.00000 47.64090
vec{3) 0.70711 -0.70711 0.00000 92.73385

Transformation matrix to userdefined crystal system of molecule at 60.0:

Coordinates ADP's
0.00000 0.00000 1.00000 0.00000 0.00000 1.00000
0.70711 0.70711 0.00000 0.70711 0.70711 0.00000
-0.70711 0.70711 0.00000 -0.70711 0.70711 0.00000

Atomic coordinatesgs in userdefined crystal system of molecule at 60.0:

C 0.0595338 0.0000000 0.0000000 12.0110000 1.0000000
jepne) 0.00470 0.00870 0.00890 0.00000 0.00000 0.00000



SIG UIJ 0.00030
0 1.3168554
UIJ 6.003%0
SIG UIJ G.00040
N1 -0.6478854
UIJ 0.00650
SIG UIJ 0.00020
N2 -0.6478854
UlJg 0.006590
SIG UIJ 0.00020
H1 -0.1504886
UIJ 0.01960
SIG UIJ g.o0080
H3 -0.1504886
UIJ ¢.01960
SIG UIJ 0.00080
H2 -1.6520550
UlJ 0.01220
SIG UIJ 0.00060
H4 -1.6520550
UIg 0.01220
SIG UIJ 0.00060
X 0.0595338
UIg 0.00880
SIG UIJ 0.00000

Inertial Tensor:

47.64090
0.00000
0.00000
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0.00039 0.00039 0.00030 0.00030 0.00031
0.0000000 0.0000000 15.9950000 1.0000000
0.01220 0.01200 0.00000 0.00000 0.00000
0.00051 0.00051 0.00040 0.00040 0.006039
1.1461282 0.0000000 14.0070000 1.0000000
0.00830 0.02510 0.00042 0.00000 0.00000
0.o00027 0.00027 0.00030 0.00030 0.00024
-1.1461282 0.0000000 14.0070000 1.0000000
0.00830 0.02510 -0.00042 0.00000 0.00000
0.00027 0.00027 0.00030 0.00030 0.00024
2.0236449 0.0000000 1.0079000 1.00600000
0.01550 0.04950 ~-0.00354 0.00000 0.00000
0.00089 0.00089 0.00080 0.00080 0.00071
-2.0236449 0.0000000 1.0079000 1.0000000
0.01550 0.04950 0.00354 0.066000 0.00000
0.00089 0.0008% 0.00080 0.00080 0.00071
1.1327370 0.0000000 1.0079000 1.0000000
0.02230 0.04390 0.00297 0.00000 0.00000
0.00097 0.00097 0.00080 0.00080 0.00071
-1.1327370 0.0000000 1.0079000 1.0000000
0.02230 0.04390 -0.00297 0.00000 0.00000
0.00097 0.00097 0.00080 0.00080 0.00071
0.0000000 7.8771695 0.0000000 1.0000000
0.00880 0.00470 -0.00010 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000
45.09294 0.00000
0.00000 92.73385

Transformation matrices to orthogonal ccordinate system

of molecule 3 at 12.0 K:
Coordinates

5.56500 0.00000 0.00000

0.00000 5.56500 0.00000

0.00000 0.00000C 4.68400
C 0.00000 0.00000 0.01162
0 0.00000 0.00000 0.28092
N1 0.14590 0.14530 -0.13778
N2 -0.14590 -0.14590 -0.13778
H1l 0.25750 0.25750 -0.03168
H3 -0.25750 -0.25750 -0.03168
H2 0.14410 0.1441¢0 -0.35238
H4 -0.14410 -0.14410 -0.35238
X -1.00000 1.00000 0.01162

Atomic coordinates

C 0.0000000
UIg 0.00630C
SIG UIJ 0.00040

in cartesian crystal

0.0000000 0.0544234
0.00630 0.00350
0.00040 0.00030

ADP's
1.00000 0.00000 0.00000
0.00000 1.00000 0.00000
0.00000 0.00000 1.00000

system of molecule 3 at 12.0

12.0110000 1.0000000
0.00020 0.00000 ¢.00000
0.00030 0.00030 0.00030



O 0.0000000 0.0000000 1.3158246 15.9990000 1.0000000
UulJg 0.00870 0.00870 0.00320 0.00020 0.00000 0.00000
SIG UILJ 0.00050 0.00050 0.00040 0.00040 0.00040 0.00040C
N1 0.8119335 0.8119335 -0.6453662 14.0070000 1.0000000
ulJg 0.01130 0.01130 0.00590 -0.00520 0.00040 0.00040
SIG UIJ 0.00030 0.00030 0.00020 0.00020 0.00020 0.00020
N2 -0.8119335 -0.8119335 -0.6453662 14.0070000 1.0000000
UlJ 0.01130 0.01130 0.00590 -0.00520 -0.00040 -0.00040
SIG UIJ 0.00030 0.00030 0.00020 0.00020 0.00020 0.00020
H1 1.4329875 1.4329875 -0.1483938 1.0079000 1.0000000
UiJ 0.02770 0.02770 0.01850 -0.01430 -0.00290 ~0.00290
SIG UIJ 0.00090 0.00090 0.00070 0.00060 0.00080 0.00080
H3 -1.4329875 -1.4329875 -0.1483938 1.0079000 1.0000000
UIlJ 0.02770 0.02770 0.01850 -0.01430 0.00290 0.00290
SIG UIJ 0.000380 0.00090 0.00070 0.00060Q0 0.00080 0.00080
H2 0.8019165 0.8019165 ~-1.6505526 1.0079000 1.0000000
UIlJg 0.02940 0.02940 0.01160 -0.00940 0.00150 0.00150
SIG UIJ 0.00080 0.00080 0.00060 0.00070 0.00070 0.00070
H4 -0.8019165 ~0.8019165 -1.6505526 1.0079000 1.0000000
uIlJ 0.02840 0.02940 0.01160 -0.00940 -0.0015%0 -0.00150
SIG UIJ 0.00080 0.00080 0.00060 0.00070 0.00070 0.00070
X ~-5.5650000 5.5650000 0.0544234 0.0000000 1.0000000
UlJg 0.00630 0.00630 0.00350 0.00020 0.00000 0.00000
SIG UIJd 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Center of gravity in crystal system:
0.00000e+00 0.00000e+00 -1.70236e-07
Center of gravity in cartesian crystal system:
0.00000e+00 0.00000e+00 -7.97383e-07
Molecular mass: 60.05560
Inertial Tensor:
68.84349 -23.90349 0.00000
-23.90349 68.84349 0.00000C
0.00000C 0.00000 47.80698
Eigenvectors and Eigenvalues of inertial tensor
vec(l) 0.70711 0.70711 0.00000 44.94000
vec (2) 0.00000C 0.00000 1.00000 47.80698
vec(3) 0.70711 -0.70711 0.00000 92.74698
Transformation matrix to userdefined crystal system of molecule at 12.0:
Coordinates ADP's
0.00000C 0.00000 1.00000 0.00000 0.00000 1.00000
0.70711 0.70711 0.00000 0.70711 0.70711 0.00000
-0.70711 0.70711 0.00000 -0.70711 0.70711 0.00000
Atomic coordinates in userdefined crystal system of molecule at 12.0:
C 0.0544242 0.0000000 0.0000000 12.0110000 1.0000000
urg 0.00350 0.00650 0.00610 0.00000 0.00000 0.00000
SIG UIJ 0.00030 0.0003¢ 0.0003¢9 0.00030 0.00030 0.00031



0 1.3158254 0.0000000 0.0000000 15.9990000 1.0000000

UIgJ 0.00320 0.00890 0.00850 0.00000 0.00000 0.00000
SIG UIJ 0.00040 0.00051 0.00051 0.00040 0.00040 0.00039
N1 -0.6453654 1.1482474 0.0000000 14.0070000 1.000000C
UIJ 0.00590 0.00610 0.01650 0.00057 0.00000 0.00000
SIG UIJ 0.00020 0.00028 0.00028 0.00020 0.00020 0.00023
N2 -0.6453654 -1.1482474 0.0000000 14.00670000 1.0000000
UIg 0.00590 0.00610 0.01650 -0.00057 0.00000 0.00000
SIG UIJ 0.00020 0.00028 0.00028 0.00020 0.00020 0.00023
H1 -0.1483930 2.0265504 0.0000000 1.0079000 1.0000000
Ulg 0.01850 0.01340 0.04200 -0.00410 0.000060 0.00000
SIG UIJ 0.00070 0.00082 0.00082 0.00080 Gg.00080 0.00071
H3 -0.1483930 -2.0265504 0.0000000 1.0079000 1.0000000
UIJg 0.01850 0.01340 0.04200 0.00410 0.00000 0.00000
SIG UIJ 0.00070 0.00082 0.00082 0.00080 0.00080 0.00071
H2 -1.6505518 1.1340812 0.0000000 1.0079000 1.000000C
UIJg 0.01160 0.02000 0.03880 0.00212 0.00000 0.00000
SIG UIJ 0.00060 0.00085 0.00085 0.00070 0.00070 0.00063
H4 -1.6505518 ~1.1340812 0.0000000 1.0079000 1.0000000
UlJ 0.01160 0.02000 0.03880 -0.00212 0.00000 0.00000
SIG UIJ 0.00060 0.00085 0.00085 0.00070 0.00070 0.00063
X 0.0544242 0.0000000 7.8700985 (0.0000000 1.0000000
UIJ 0.00630 0.00630 0.00350 0.00020 0.00000 0.00000
SIG UIJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Inertial Tensor:

47.80698 0.00000 0.00000
0.00000 44.94000 0.00000
0.00000 0.00000 92.74698
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Connectivity table of molecule 1 with (distances)
and [Ui-Uj along the interatomic i-j vector]

Cc - 0 ( 1.25759) - N1 ( 1.34058) - N2 ( 1.34058)
[ 0.00020) [ 0.00009} [ 0.00009]
N1 - H1 ( 1.00675) - H2 ( 1.00024)
[-0.00492] [-0.00456]
N2 - H3 ( 1.00675) - H4 ( 1.00024)
[-0.00492] [-0.00456]

Connectivity table of molecule 2 with (distances)
and [Ui-Uj along the interatomic i-j vector]

C - 0 ( 1.25732) - N1 { 1.34687) - N2 { 1.34687)
[ 0.00080] { 0.00006] [ 0.00006)
N1 - H1 ( 1.00868) - H2 ( 1.00426)
[-0.00514] [-0.00537]
N2 - H3 ( 1.00868) - H4 ( 1.00426)
[-0.00514] [-0.00537]

Connectivity table of molecule 3 with (distances)
and [Ui-Uj aleng the interatomic i-j vector]

C -0 { 1.26140} - N1 ( 1.34468) - N2 ( 1.34468)
{ 0.00030] [ 0.00014] [ 0.00014)
N1 - HL ( 1.0091s6) - H2 ( 1.00529)}
[-0.00458] [-0.0C575]



N2 - H3 ( 1.0091s6) - H4 ( 1.00529)

[-0.00458] [-0.00575]
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Molecule number 1 at 123.0 K

Libraticons used in userdefined coordinates:

Bend: Bl Affected atoms: HL
Origin of axis Direction of axis
0.055981 0.000000 0.000000 -0.522912 0.852386 0.000000
Bend: B2 Affected atoms: H2
Origin of axis Direction of axis
0.055981 0.000000 Q.000000 -0.522912 0.85238¢6 0.000000
Bend: B3 Affected atoms: H3
Origin of axis Direction of axis
0.055981 0.000000 0.000000 -0.522912 -0.852386 0.000000
Bend: B4 Affected atoms: H4
Origin of axis Direction of axis
0.055981 0.000000 0.000000 -0.522912 -0.852386 0.000000
Userdefined cocrdinates:
Ul composed of:
Bl 1.00000
B2 -1.00000
B3 1.00000
B4 -1.00000
A-matrix
0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+00 (0.00000e+00 0.00000e+00
0.00000e+00 (0.00000e+00 5.59807e-02 0.00000e+00 1.00000e+00 0.00000e+00
0.00000e+00 -5.59807e-02 0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+00
0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+00 0.00000e+00C 0.00000e+00
0.00000e+00 0.00000e+00 1.31357e+00 0.00000e+00 1.00000e+00 0.00000e+00
0.00000e+00 -1.31357e+00 0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+CC
0.00000e+00 0.00000e+00 -1.14269e+00 1.00000e+00 0.00000e+00 0.00000e+C0
0.00000e+00 0.00000e+00 -6.45025e-01 0.00000e+00 1.00000e+00 0.00000e+00
1.14269e+00 6.45025e-01 0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+00
0.00000e+00 0.00000e+00 1.14269e+00 1.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 0.00000e+00 -6.45025%e-01 0.00000e+00 1.00000e+00 0.00000e+00
-1.1426%9e+00 6.45025e-01 0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+Q0
0.00000e+00 0.00000e+00 -2.01925e+00 1.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 0.00000e+00 -1.49866e-01 0.00000e+00 1.00000e+00 (Q.C0000e+00
2.01925e+00 1.49866e-01 0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+00
0.00000e+00 (0.00000e+00 2.01925e+00 1.00000e+00 0.00000e+0Q00 0.00000e+00
0.00000e+00 0.00000e+00 -1.49866e-01 0.00000e+00 1.00000e+00 0.00000e+00
-2.01925e+00 1.49866e-01 0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+00
0.00000e+00 0.00000e+00 -1.13006e+00 1.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00C 0.00000e+00 -1.6451%e+00 0.00000e+00 1.00000e+00 0.00000e+00
1.13006e+00 1.64519%9e+00 0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+00
0.00000e+00 0.00000e+00 1.13006e+00 1.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 0.00000e+00 -~1.64519e+00 0.00000e+00 1.00000e+00 ©.00000e+00
-1.13006e+00 1.64519e+00 0.00000e+00 0.00000e+00 0.0000C0e+00 1.00000e+00
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inverse G-matrix
.73725e+01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+0Q0

.88277e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.33652e-01
.00000e+00
.00000e+00
.33652e-01
.00000e+00
.00000e+00
.44256e-01
.00000e+00
.00000e+00
.44256e-01
.00000e+00
.00000e+00
.26959%e-01
.00000e+00
.00000e+00
.26959e-01

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.40239e+00

.00000e+00
.00000e+00
.00000e+00

O OO OO 0O

.00000e+00
.48001e+01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.69329e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

O OO O OO

QO O CWw oo

.00000e+00
.00000e+00
.21727e+01
.00000e+00
.00000e+00
.00000e+0Q0
.00000e+00

.00000e+00
.00000e+00
.60066e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

(v I e IR an B4 ) W N @ &
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.00000e+00
.00000e+00
.00000e+00
.00556e+01
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.74955e+00
.00000e+00
.00000e+00
.00000e+00

OO OO0 OO0

OO0 0O OO0

.00000e+00
.00000e+00
.00000e+00
.00000e+00C
.00556e+01
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.74955e+00
.00000e+00
.00000e+00

[s- T ¢ I - JL b R T ]
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.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00556e+01
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.74955e+00
.00000e+00



.00000e+00
.00000e+00
.00000e+00
.54996e+00

= o O C

.45290e-01
.00000e+00
.00000e+00

1 .00000e+00
0

0

0.00000e+00

0

0

0

.49403e-01
.00000e+00
.00000e+00
.00000e+00
.00000e+0C0C
.00000e+00

.00000e+00
.00000e+00
.04160e-01
.00000e+00
.00000e+00
.00000e+00
.0C000e+00

.00000e+00
.0000Ce+00C
.00000e+00
.29040e-01
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.0CCCOe+00
.29040e-01
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.25040e-01
.00000e+00

.00000e+00
.00000e+00
.00000e+00
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0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
6.45177e-01
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Molecule number 2 at 60.0 K

Librations used in userdefined coordinates:

Bend: Bl Affected atoms: HI1
Origin of axis Direction of axis

0.059534 0.000000 0.000000 -0.525233 0.850958 0.000000
Bend: B2 Affected atoms: H2
Origin of axis Direction of axis

0.058534 0.000000 0.000000 -0.525233 0.850958 0.00000C0
Bend: B3 Affected atoms: H3
Origin of axis Direction of axis

0.058534 0.000000 0.000000 -0.525233 -0.850958 0.000000
Bend: B4 Affected atoms: H4
Origin of axis Direction of axis

0.059534 0.000000 0.000000 -0.525233 -0.850958 0.000000

Userdefined coordinates:

Ul composed of:

Bl : 1.00000
B2 : -1.00000
B3 : 1.00000
B4 : -1.00000

0.00000e+00 0.00060e+00 0.00000e+00 1.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 0.00000e+00 5.95338e-02 0.00000e+00 1.00000e+00 0.00000e+00
0.00000e+00 -5.95338e-02 0.00000e+00 0.00000e+00 0.00000e+00 1.00000e+00



P OORFRPOONOONSCOR OOPRP OoOOCOoOoo

|
O OO OO ORPROORFRP OO0 OO0o0o

inverse G-matrix
.76409e+01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e~+00
.00000e+00
.00000e+00
.00000e+00
.14613e+00
.00000e+00
.00000e+00
.14613e+00
.00000e+00
.00000e+00
.02364e+00
.000600e+00
.00000e+00
.02364e+00
.00000e+00
.00000e+00
.13274e+00
.00000e+00
.00000e+00
.13274e+00

.00000e+00
.00000e+0C0
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.34096e-01
.00000e+00
.00000e+00
.34096e-01
.00000e+00
.00000e+00
.47400e-01
.00000e+00
.00000e+00
.47400e-01
.00000e+00
.00000e+00
.29011le-01
.00000e+00
.00000e+00
.29011e-01

.00000e+00
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.00000e+00
.00000e+00
.31686e+00
.00000e+00
.00000e+00
.47885e-01
.00000e+00
.00000e+00
.47885e-01
.00000e+00
.00000e+00
.50489%e-01
.00000e+00
.00000e+00
.5048%9e-01
.00000e+00
.00000e+00
.65206e+00
.00000e+00
.00000e+00
.65206e+00

.00000e+00
.50929%9e+01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

b
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.00000e+00
.31686e+00
.00000e+00
.14613e+00
.47885e-01
.00000e+00
.14613e+00
.47885e-01
.00000e+00
.02364e+00
.5048%e-01
.00000e+00
.02364e+00
.50489e-01
.00000e+00
.13274e+00
.65206e+00
.00000e+00
.13274e+00
.65206e+00
.00000e+00

.00000e+00
.00000e+00
.27338e+01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
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.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00556e+01
.00000e+00
.00000e+00
.00000e+00

O CORFRPROORPROORP,ROORPROORL,OCREO

OO 0 OO OO

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+0Q0
.00000e+00
.00000e+00
.00000e+00
.00556e+01
.00000e+00
.00000e+00
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.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.0000Qe+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+0G0
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00556e+01
.00000e+00
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.00000e+00
.00000e+00
.0000Ce+00
.00000e+00
.00000e+00
.41993e+00

h-triangular

6.90224e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 6.71513e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 0.00000e+00 9.62984e+00 0.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 0©.00000e+00 0.00000e+00 7.74955e+00 0.00000e+00 0.00000e+00
0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 7.74955e+00 0.00000e+00
0.00000e+00 0.00000e+00 0.00000e+00 ©.00000e+00 0.00000e+00 7.74955e+00
0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
1.55561e+00
g-matrix
1.4488le-01 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 1.48917e-01 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 0.00000e+00 1.03844e-01 0.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00 0.00000e+00 0.00000e+00 1.29040e-01 0.00000e+00 (¢.00000e+00
0.00C00e+00 0.00000e+00 0.00000e+00 0.00000e+00 1.29040e-01 0.00000e+00
0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 1.29040e-01
0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00 0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
0.00000e+00
6.42834e-01
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Molecule number 3 at 12.0 K

Librations used in userdefined coordinates:

Bend: Bl Affected atoms: H1
Origin of axis Direction of axis
0.054424 0.000000 0.000000 -0.520412 0.853916 0.000000
Bend: B2 Affected atoms: H2
Origin of axis Direction of axis
0.054424 0.000000 0.000000 -0.520412 0.853916 0.000000



Bend: B3

Origin of axis

0.054424

Bend: B4

Origin of axis

0.054424

0.000000

0.000000

Affected atoms:

0.000000

Affected atoms:

Userdefined coordinates:

Ul composed of:

Bl 1.00000
B2 -1.00000
B3 1.00000
B4 -1.00000

1 1

OO OPRPOORPRPR OO0 OO 0oOo

P OORPRPROONOCONCORPR OO OO OO0 OO OoOOC

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.14825e+00
.00000e+00
.00000e+00
.14825e+00
.00000e+00
.00000e+00
.02655e+00
.00000e+00
.00000e+00
.02655e+00
.00000e+00
.00000e+00
.13408e+00
.00000e+00
.00000e+00
.13408e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.34021e-01
.00000e+00
.00000e+00
.34021e-01
.00000e+00
.00000e+00
.44917e-01

P OOPRPOCPFPROCPRPRODODOMHODOONC OO OWOoOOo

.00000e+00
.00000e+00
.44242e-02
.00000e+00
.00000e+00
.31583e+00
.00000e+00
.00000e+00
.45365e-01
.00000e+00
.0000C0e+00
.45365e-01
.00000e+00
.00000e+00
.48393e-01
.00000e+00
.00000e+00
.48393e-01
.00000e+00
.0000Ce+00
.65055e+00
.00000e+00
.00000e+00
.65055e+00

| t [ | |
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0.000000

.00000e+00
. 44242e-02
.00000e+00
.00000e+00
.31583e+00
.00000e+00
.14825e+00
.45365e-01
.00000e+00Q
.14825e+00
.45365e-01
.00000e+00
.02655e+00
.48393e-01
.00000e+00
.02655e+00
.48393e-01
.00000e+00
.13408e+00
.65055e+00
.00000e+G0C
.13408e+00
.65055e+00
.00000e+00

H3

Direction of axis
-0.853916

H4

-0.520412

Direction of axis
-0.85391¢

OO R OORPROORFRPROOROORFP,POCORFR,R OO, OOLPR

-0.520412

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

OPFP OO PFPO0ODO0ORFRFROQOQOFRPROORFP,POOCPRPROCE OO O

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00C
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

0.000000

0.0000060

P OOPRPROOCPRPROORP,R OO RFRPROCERER CORFRPOOoORFROO0o

.000060e+00
.00000e+00
.0000Ce+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.C0000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00



Nl oo JOo oo O

inverse G-matrix
.78070e+01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

O OO0 O o

.00000e+00
.00000e+00
.44817e-01
.00000e+00
.00000e+00
.33349e-01
.00000e+00
.00000e+00
.33349%e-01

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.42568e+00

h-triangular

.91426e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.55746e+00

.44629e-01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

OO o0 oo

OO0 OO0 oo

.00000e+00
.49400e+01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.70373e+00
.00000e+00
.0000Ce+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.49171e-01
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00

O O OO WwWoo O OO0 O0OWwOoo

OO O P, O0O

.00000e+00
.00000e+00
.27470e+01
.00000e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.63052e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00Q

.00000e+00
.00000e+00
.03837e-01
.00000e+00
.00000e+00
.00000e+00
.00000e+00

O OO~ Oo oo O OO0 0O OO

OO0 Ok OO0

.00000e+00
.00000e+00
.00000e+00
.00556e+01
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.74955e+00
.00000e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.29040e-01
.00000e+00
.00000e+00
.00000e+00

QO O ~JOoO o OO0 [ BN e B o) e B o B ob B o]

QOB OO0 00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00556e+01
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.74955e+00
.00000e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.29040e-01
.00000e+00
.00000e+00

O~ oo o OO0 O OO OO0

O, O 0000

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00556e+01
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.74955e+00
.00000e+00

.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.29040e-01
.00000e+00



.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.00000e+00
.42071e-01

()N« B an B es B e B o I a0}

Ah Ak khhk A hk A A r R kKRR AR I IR AKRI KA ARARAAARAKNNKR AT R R AL T KA KA K **h ok Ror kR wokkok ok ko dkk ok ok ok k ok kokok o

Starting frequencies

86.01528

Starting vectors

1.00000
0.00000 -
0.00000
0.00000
0.00000
0.00000
0.00000

Epsilonmatrix of group 1

0.00662

Summary of restraints

- Applied Vectorrestraints

VECT1 V2
VECT1 V3
VECTZ2 V3
VECTL V4
VECT2 V4
VECT3 V4
VECT1 V5
VECTZ V5
VECT4 V5
VECT1 V6
VECT3 V6
VECT4 V6
VECTS V6
VECTZ V7
VECT3 V7
VECT4 V7
VECTS V7
VECT6 V7

98.81426 136.38599
00000 0.00000 0.00000
85276 0.00000 0.00000
00000 0.99135 0.00000
00000 0.00000 1.00000
00000 0.13126 0.00000
44869 0.00000 0.00000
00000 0.00000 0.00000
0.00074 0.00000
0.01196 0.00000

0.02120

with esd:

0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001
0.00000 0.00001

103.42549

OO OO 0o

.00000
.00000
.13126
.00000
.98135
.0o0000
.00000

OO OO0 O 0o

61.17048

.00000
.52226
.00000
.00000
.0QaoaQo
.73899
.00000G

54.69409

Epsilonmatrix of group 2

0.00147

for weighting:

-0.00007
0.00129

G.C0000
0.00000
0.00174

N R e R R E R R R R R R E R R R AR R R R R R R R EE R R SRR R R SRR R R R RS



Results of frequency least sguare:

Freguencies
63.6( 0.6)
103.4¢ 2.6)

Vectors

Lx 0.973( 2)

Ly 0.000( 0} -

Lz 0.000( 0)

Tx 0.000( O)

Ty 0.000( 0)

Tz 0.000( 0)

Ul 0.230( 8)

Lx 0.000( 0)

Ly 0.000¢( 0}

Lz 0.000(¢ 0)

Tx 1.000( O)

Ty 0.000( 0)

Tz 0.000( O)

Ul 0.000( 0}

Epsilon

Epsilonmatrix of group 1:

0.0066( 2) 0.0007 ¢ 2)
0.0120¢ 3)

Epsilonmatrix of group 2: C O N1 N2
0.0015¢ 1) -0.0001 ¢ 1}
0.0013¢ 2}

Goof: 8.845403e-01 R21i3:

OO0 OO0 O Co

OO0 0O C OO

150.

61

.000¢(
.992(
.000¢(
.000¢(
.000¢
.128¢
.000¢{

.000 (
.000(
L1314
.000¢(
L9911 (
.000¢(
.000(

1¢

L2

0}
2)
0)
0)
0)
12)
0)

a)
0}
10)
0)
1)
0)
G)

H1 H2 H3 H4

o

[

6.2)
0.7)
0.000( O)
0.000¢ O)
0.991¢( 1)
6.000( 0)
-0.131( 10}
0.000( 0)
0.000( O)
0.000( 0)
0.128( 12)
0.000( 0)
0.000( O)
0.000( 0O)
0.992( 2)
0.000( O
L0000 ( 2)
.0000( 2)
L0263 &)
.0000C ( 1)
.0000¢( 1)
.0016( 2)
0.027123

136.4(
60.1¢

Normal mode displacements based on calculated frequencies

Molecule 1 at 123.0
7.46188E~01 1.59149E-01

Molecule 2 at 60.0
4.13010E-01 1.18583E-01

Molecule 3 at 12.0
2.65515E-01 1.12277E-01

1.86502E-01

1.33364E-01

1.23602E-01

3.01542E-01

1.92783E-01

1.62994E-01

8.02873E-01

4.40824E-01

2.75944E-01

8.29243E-01

4.53755E-01

2.80674E-0C1



Frequency least square: T, L,
L-Tensor [rad2]
L1l .12 L13 0
L22 L23
L33
T-Tensor [Angstoms?Z]
T11 T12 T13 0
T22 T23
T33
S-Tensor [rad Angstroms)
S11 S12 513 0
s21 522 523 0
531 332 S33 0.

Parameters of local movements

ulLl ull2 ull3 0
ulTl ulT2 ulT3 0
ulul

0.000000( 0y ©
0.00379¢6 ( 245) 0

0
0.000000¢( 0) 0O
0.013192¢ 268) O

0
0.000000( 0) O
0.000000¢( 0) 0
0.001078{ 87) 0.
0.000000¢ 0) ©
0.000000¢ 0) 0

of molecule number

1 at 123.0 K

.000000¢(
.000000¢
.002139¢

.000000¢
.000000 ¢
.013626(

.000000 (
.001635¢(

000000 ¢(

.000000(
.000000 (

g}
0)
113)

0)
0}
412)

Freguency least sqguare: T, L,
L-Tensor [rad2]

L11 Ll2 Li3 0

L22 L23

L33

T-Tensor [Angstoms2]
T11 T12 T13 0.

T22 T23

T33

S-Tensor [rad Angstroms])

511 512 S13 0
521 S22 523 0
531 sS32 S33 0.

Parameters of local movements

ulLl ulLl2 ull3 0.
ulTl ulT?2 ulT3 0.
ulul 0

0.000000( 0) 0O
0.002751¢( 144) 0

0
0.000000¢( 0) 0
0.007252¢( 133) 0.

0
6.000000¢ 0y 0.
0.0000C0 ( gy ©
0.000536( 82) 0
0.000000¢{ 0) O.
0.000000( 0) 0.

.000000¢(
.000000¢
.001495¢

.000000(

000000 (

.007465(

000000

.000815¢(
.000000(

000000 (
000000 (

63)

Q)
)
210}

0)
145)
0)

0)
0)

Frequency least sgquare: T, L,
L-Tensor [rad2]
L1l Llz2 L13 0
L22 L23
L33

T-Tensor [Angstoms2Z]

s, 4,

.014915¢ 250)
.005021¢ 221)
.000000 ( 0)
.000000 ¢ 0)
000000 ¢ 0)
.015684 { 583}
.000000 ¢ 0)
0.016494( 1155)
S, d, a matrix
.008209¢ 127)
003210 ¢ 112)
.000000 Q)
.000000 {( 0)
000000 ¢ 0)
008625 { 517)
000000 ( 0)
.009063( 1104)
3, 4,

.005259¢ 67)

0.000000 (
0.002559(

0)
121)

o OO

.000000¢
.000000¢
.001361¢

0)
0)
49)



T11 T12 T13
T22 T23
T33

S-Tensor [rad Angstroms]
S11 S12 S13
521 522 523
S31 S32 533

Parameters of local movements

ulLl
ulTl
ulul

N1

N2

H1

H3

H2

H4

ulL?2
ulT2

Uij tensors

Ull
0.00650 0
0.00649 0
0.00001 0
0.00030 0
0.00630 0
0.00649 0

-0.00019 0
0.00040 0
0.00950 0
0.00928 0
0.00022 -0
0.00020 0
0.00950 0
0.00928 0
0.00022 -0
0.00020 0
0.02160 0
0.02377 0

-0.00217 0
0.00070 0
0.02160 0
6.02377 0

-0.00217 0
0.00070 0
0.01400 0
0.01439 0

-0.00039 -0
0.00060C 0

0.01400 0.
0.01439 0.

.00039

sum of differences

ull3
ulT3

o

0.
0.

0

.002714¢

.000000 ¢
.000000¢(
.000000 ¢

005529 ¢(
000000 (
.005813¢(

66}

491)
0)
1084)

o o

[

.00000C0 (
.004551 (

.000000¢(
.000000¢(
.000266 (

. 000000 (
.000000 (

) 0.
54}

[

0y 0.

in the inertial coordinate system at 123.0 K

22

.01480
.01461
.00018
.00051

.02140
.02100
.00040
.00062

.01390
.01398
.00008
.00032

.013990
.01398
.00008
.00032

.02180
.02146
.00034
.00105

.0218¢0
.02146
.00034
.00105

.02720
02737
.00017
.00101

02720
02737

.00017
0.00060 0.

00101

ool ellel (e

oo 0o

U33

. 01460 0
.01502 -0
.00042 0.
.00051 0.
.01800 0
.01745 -0
.00055 C.
.00062 0
.04330 0
.04344 0
.00014 0
.00032 0
.04330 -0
.04344 -0
.00014 -0
.00032 0.
.06620 -0
.06737 -0
.00117 -0
.00105 0.
.06620 0
.06737 0
.00117 0
.00105 0
.05880 0
.05758 0
.00121 0
.00101 0
.05880 -0
.05759 -0
.00121 -0
.00101 0.

Ul2

.00000
.00007

00007
00040

.00000
.00007

00007

.00050

.00028
.00027
.00001
.00030

.00028
.00027
.00001

00030

.00438
. 00420
.00018

00080

.00438
.00420
.00018
.00080

.00269
.00185
.00074
.00080

.00269
.00195
.00074

00080

for each refined Uij:

Ul3

.00000
.00000
.00000
.00040

O oo

.000Q0
.00000
.00000
.00050

O O O O

.00000
.00000
.00000
.00030

[ I oo B e T ]

.00000
.00000
.000600
.00030

QOO0 OO

.00000
.00000
.00000
.000%90

o o oo

.00000
.00000
.00000
.00080

[ T o B o I i)

.00000
.00000
.00000
.00080

o o oo

.0000C0C
.00000
.00000
.0008¢Q

O OO0

[ B B & ] o o OO SO o O O O o O O O oo o O oo O 0o oo

o O O O

U223

.00000
.00000
.00000
.00038%

.00000
.00000
.00000
.00047

.00000
.00000
.00000
.00031

.00000
.00000
.00000
.00031

.00000
. 00000
.00000
.0008s6

.0000¢
.00000
.00000
.00086

.00000
.00000
.00000
.00078

.00000
.00000
.00000
.00078

000000 ¢ 0)
.000000 ¢ 0)
.004628( 89)
000000 ¢ 0)
.000410¢ 149)
.000000 ¢ 0)
.000000¢ 0)
000000¢ 0)
(observed)
(calculated)
(difference)
{esd obs)

(observed)
(calculated)
(difference)
(esd obs)

(observed)
(calculated)
(difference)
{esd obs)

{observed)
{calculated)
{difference)
{esd obs)

{cbhserved)
{calculated)
{(difference)
{esd obs)

(observed)
(calculated)
(difference)
(esd obs)

{(observed)
(calculated)
{difference)
{esd obs)

{observed)
(calculated)
(difference)
(esd obs)



Root mean square of differences / esd for each refined Uij:

-0.00488 0.

1.68390 0.

00076

34250

-0.

0.

00007

94770

0.

0.

00014

47933

0.00000

0.00000

0

0

.00000

.0060600

Root mean sguare of sum of differences / esd of all refined Uij:

N1

N2

H1

H3

H2

H4

0.82469

Uij tensors
Ull

0.00470 0
0.00468 0
0.00002 0
0.00030 0
0.00390 0.
0.004¢c8 0
~-0.00078 -0.
0.00040 0.
0.00690 0.
0.00665 0.
0.00025 -0.
0.00020 0.
0.00690 0.
0.00665 0.
0.00025 -0.
0.00020 0
0.01960 0.
0.01936 0
0.00024 -0.
0.00080 0.
0.01960 0.
0.01936 0.
0.000624 -0
0.00080 0
0.01220 0
0.01177 0
0.00043 0
0.00060 0
0.01220 0
0.01177 0
0.00043 0
0.00060 0

Sum of differences

Root mean square of differences / esd for each refined Uij:

0.00110 0.

in the inertial coordinate system at 60

U22

.00870
.00861
.000CCO
.00039

01220

.01254

00034
00051

00830
00847
00017
00027

00830
00847
00017

.00027

01550

.01568

00018
00089

01550
01568

.00018
.00089

.02230
.02150
.00080
. 00097

.02230
.02150
.00080
.00097

o000 (e e e o0 00 oo o < (]

[ BN o o B

U33

.00890
.00894
.00004
.00039

.01200
.01165
.00035
.00051

.02510
.02484
. 00026
.00027

.02510
.02484
.00026
.00027

.04950
.04890
.00060
.00089

.04950
.04890
.00060
.00089

.04390
.04508
.00118
.00097

.04390
. 04508
.00118
.00097

<

[l elo el

[@-BR e B R o]

[ B & BN @ i )

-0.
-0.

-0
0

Ulz

.00000
.00007
.00007
.00030

.oooeoe
.Q0007
.Q00Q7
.00040

.00042
.00043
.00000
.00030

.00042
.00043
.00000
.00030

.00354
.00330
.00023
.00080

.00354
.00330
.00023
.00080

.00297
.00138
.00158
.00080

00297
00138

.0015¢9
.00080

for each refined Uij:

00065

-0.

00035

0.

00014

Ul3

.00000
.00000
.00000
.00030

o O O o

.ggooe
.00000
.000C0C0
.00040

o O OO

.0ccco
.00000
.00000
.00030

[ I o R I

. 00000
.00000
.00000
.00030

o O OO

.00000
.00000
.00000
.00080

ool elle]

.00000
.00000
.00000
.00080

o O o o

.ooooo
.00000
-00000
.00080

o O OO

.00000
.00000
.00000
.00080

OO OO

0.00000

OO oo oo O C OO OO o O oo o O o0 o O OO

oo OO

S O OO

0.

.0 K

u23

.00000
.00000
.00000
.00031

.00000
.00000
.00000
.00039

. 00000
.00000
.00000
.00024

.0000¢0
. 00000
.00000
.00024

.00000
.00000
.00000
.00071

.00000
.00000
.00000
.00071

.00000
.00000
.00000
.00071

.00000
.00000
.00000
.00071

00000

(observed)
(calculated)
(difference)
(esd obs)

(observed)
{calculated)
(difference)
(esd obs)

{observed)
(calculated)
(difference)
(esd obs)

(observed)
(calculated)
(difference)
{esd obs)

{obgerved)
{calculated)
{difference)
{esd obs)

(observed)
(calculated)
(difference)
(esd obs)

{observed)
{calculated)
(difference)
(esd obs)

{cbzserved)
(calculated)
{difference)
{esd obs)



Root

N1

N2

H1

H3

H2

H4

1.01774 0.

58793

0.88219 1.01063 0.00000 0

.00000

mean square of sum of differences / esd of all refined Uij:

0.72814

Uij tensors
Ull

0.00350
0.00418
-0.00068
0.00030

O OO O

0.00320
0.00418
-0.00098
0.00040

(@B e N o N ]

0.00C590
0.00598
-0.00008
0.0002¢C

(e B e ¥ I )

0.00590
0.00598
-0.00008
0.00020

OO0 oC

.01850
.01833
.00017
.00070

OO OO
O OO0

.01850
.01833
.00017
.00070

o o OO
o o o0

.01160
.01110
.00050
.00060

oS O o O
OO O 0o

.01160
01110

OO OO0

.00060

sum of differences

Root mean square of differences / esd for each refined Uij:

-0.00050 0

1.27832 0

in the
U222

.00650
. 00587
.00063
.00039

.00890
.00889
.00001
.00051

.00610
.00606
.00004
.00028

.00610
.00606
.00004
.00028

.01340
.01305
.00035
.00082

.01340
.01305
.00035
.00082

.02000
.01932
.00068
.00085

6.02000

0.01932
.00050 0.

0.00085

00068

inertial coordinate system at 12
U33 Ulz uls3
0.00610 0.00000 0.00000 0
0.00616 -0.00007 0.00000 0
-0.00006 0.00007 0.00000 0
0.00039 0.00030 0.00030 0
0.00850 0.00000 0.00000 0
0.00855 -0.00007 0.00000 0
-0.00105 0.00007 0.00000 0
0.00051 0.00040 0.00040 0
0.01650 0.00057 0.00000 0
0.01653 0.00063 0.00000 0
-0.00003 -0.00007 0.00000 0
0.00028 0.00020 0.00020 0
0.01650 -0.00057 0.00000 0
0.01653 -0.00063 0.00000 0
-0.00003 0.00007 0.00000 0
0.00028 0.00020 0.00020 ¢
0.04200 -0.00410 0.00000 o]
0.04068 -0.00280 0.00000 0
0.00132 -0.00130 0.00000 0
0.00082 0.00080 0.00080 &
0.04200 0.00410 0.00000 C
0.04068 0.00280 0.00000 0
0.00132 0.00130 0.00000 0
0.00082 0.00080 0.00080 0
0.03880 0.00212 0.00000 0
0.03996 0.00143 0.00000 0
-0.0011e6 0.00C69 0.00000 0
0.00085 0.00070 0.00070 0
0.03880 -0.00212 0.00000 C
0.03996 -0.00143 0.00000 0
-0.00116 -0.00069 0.00000 0
0.00085 0.00070 0.00070 0

for each refined Uij:

.00277

.73056

-0.00086 0.00014 0.00000 0

1.28695 0.97144 0.00000 0

.0 K

U23

.00000
.00000
.00000
.00031

.00000
.Q0000
.00000
.000389

.00000
.00000
.00000
.00023

.0aaQaoo
.00000
.00000
.00023

.0o000
.00000
.00000
.00071

.00000
.0geee
.00000C
.00071

.0000C0
.0000C0
.00000
.00063

.000C00
.00000

.C0000
.00063

.00000

.00000

Root mean square of sum of differences / esd of all refined Uij:

{observed)
(calculated)
(difference)
{esd obs)

{observed)
{calculated)
(difference)
{esd obs)

{observed)
{calculated)
{difference)
{esd obs)

{observed)
(calculated)
(difference)
{esd obs)

{observed)
(calculated)
(difference)
(esd obs)

({observed)
(calculated)
(difference)
(esd obs)

(observed)
(calculated)
(difference)
(esd obs)

{observed)
{calculated)
(difference)
(esd obs)



0.89142

Difference / esd

C 0.02677 0.38231 -0.83216 0.17670 .00000 0.00000 (123.0K)
0.06331 0.23541 -0.11270 0.23561 .00000 .00000 (60.0K)
-2.28328 1.61107 -0.14719 0.23561 0.00000 0.00000 (12.0K)

o

o
(]

O -0.47992 0.64156 0.89002 0.14136 0.00000 0.000060 (123.0K)
-1.95252 -0.68054 0.68432 0.17670 0.00000 .00000 (60.0K)
-2.46246 0.01306 -2.07058 0.17670 0.00000 0.00000 (12.0K)

o

N1 1.07777 -0.24054 -0.43932 0.03018 0.00000 .00000 {123.0K)
1.27404 -0.63596 0.96184 -0.00310 0.00000 .00000 ({60.0K)
-0.39701 0.13742 -0.10862 -0.33593 0.00000 0.00000 (12.0K)

(e

N2 1.07777 -0.24054 -0.43932 -0.03018 0.00000 0.00000 (123 .0K)

1.27404 -0.63596 0.96184 0.00310 0.00000 0.00000 (60.0K)
-0.39701 0.13742 -0.10862 0.33593 0.00000 0.00000 (12.0K)
H1 -3.10544 0.3208% -1.10889 -0.20432 0.00000 0.00000 (123.0K)
0.30207 -0.1999%0 0.67406 -0.29155 0.00000 0.00000 (60.0K)
0.23933 0.42725 1.61219 ~1.62570 0.00000 0.00000 (12.0K)

H3 -3.10544 0.32089 -1.10889 0.20432 0.00000 0.00000 (123.0K)
0.30207 -0.199%0 0.67406 0.29155 0.00000 0.00000 (60.0K)
0.23933 0.42725 1.61219 1.62570 0.00000 0.00000 (12.0K)

Hz -0.64901 -0.17180 1.19482 0.92238 0.006606 0.00000 (123.0K)
0.72154 0.82399 -1.22191 1.98925 0.00000 0.000060 (60.0K)
0.82643 0.79722 ~1.36366 0.98774 0.00000 0.00000 (12.0K)

H4 -0.64901 -0.17180 1.19482 -0.92238 0.00000 0.00000 (123 .0K}
0.72154 0.82399 -1.22191 -1.98925 .00000 .00000 {60.0K)
0.82643 0.79722 -1.36366 -0.98774 0.00000 0.00000 {12.0K)

o
(=)

*****-k**************************************************************************



