IDO-16769

MAsT >

PROPANE VIBRATIONAL ANALYSIS

G. D. Marshall




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



PRICE _$1.00

Available from the
Office of Technical Services
U. S. Department of Commerce
Washington 25, D. C.

: LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither the United
States, nor the Commission, nor any person acting on behalf of the Cowmmission:

A. Makes any warranty or representation, express or implied, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of any
information, apparatus, method, or process disclosed in this report may not infringe privately
owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages resulting from the use
of any information, apparatus, method, or process disclosed in this report.

As used in the above, ‘“‘person acting on behalf of the Commission’ includes any employee or
contractor of the Commission, or employee of such contractor, to the extent that such employee
or contractor of the Commission, or employee of such contractor prepares, disseminates, or
provides access to, any information pursuant to his employment or contract with the Commission,
or his employment with such contractor.

Printed in USA




)

T

I

v.

S.

AEC. Research and Developme

IDO-16769
nt Report
Physics

TID-4500 (17th E4.)
Issued: June 12, 1962

PROPANE VIBRATIONAIL ANALYSIS
By
G. D. Marshall

Nue leg.r Physics Branch

PHILLIPS
PETROLEUM
COMPANY

B

Atomic Energy Division
Contract AT(10-1)-205
Idaho Operations Office

[}

ATOMIC ENERGY COMMISSION



~ THISPAGE
WAS INTENTIONALLY
- LEFT BLANK



PROPANE VIBRATIONAL ANALYSIS* .
by

.G. D. Marshall -

ﬁsing the group vibration method ofiMcMurry, the normal frequencies
and coordinates of p;opane and three'of its symmetrical deuterium sub-
stituted compounds ‘Thave been obtained. The force constants used were
taken from a variety of previous work on hydrocarbons The rssuifs givé
reasonable agreements with the experimental frequency and mode assignments

of McMurry and Thornton.

e : 4 ' ,
Work performed under the auspices of the U. S. Atomic Energy Commission.
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PROPANE VIBRATIONAL ANALYSIS'

by
G. D. Marshall

INTRODUCTION

This work analyzes the normal vibrations of CHQCHQCH3, CH3CD2CH3,
CD3CH20D3,'and CD3CDoCD3 by the group vibration method of McMurry [1].
His method divides the symmetry coordinates into two parts called skeletal
goordinates and intragroup coordinates. fhe skeletal coordinates consist
of combinations of ;ndividual group rotations and translations while the
intragroup coordinates are combinations of individual atom traﬁslations with-
in the groups. The combinations are selected so that linear and angular
momentum are conserved for each symmetry coordinate. The secular determinant
used to determine the normal frequencies and coordinates 1s equation 31

from McMurry's work
‘ ME - BD'FDB'| = O

where E is the identity matrix,
VT a frequency parameter,

B is the'symmetry coordinate matrix,

D 1s the relation between valence coordiﬁates and the g, 8, Q
coordinates which are in-group translations, group rotations
and group translations respectively, |

F 1s the symmetrical force constant matrix with respect to valence
coordinates, |

and ' (prime) denotes a transposed matrix.



SYMMETRY COORDINATES, B

The symmetry of propane is that of the point group Coy [2] . It has
27 hormal vibrations (all non-degenerate) distributed like 9A1 + 580 +
7By + 6Bp. The first three coordinates in eéch representation were made
up of group translations, group rotations, or-combinations of both,'with
the remaining beipg made up of intragroup coordinates.

The diagram below showé a propane molecule and the particular atom

numbering and coordinate conventions that are used.

(13_.
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Greek letters with subscripts indicate a particular atom in group number
l, 2, or 3. The 61, a2’ and 63 are the carbon atoms and the convention
ﬁas made that atoms.sl, 62, and.B3 have positive components along their
respective y group axes. The circles p and-y atoms denote that one atom
is above and one is below the plane of the paper. The capital X, ¥, and
Z repreéent the molecular center of mass coordinétes while the X0 V3 and
z; refer to the ith group's center of mass coordinates. - We have assumed
that all C - H distances are 1.09 A and the C - C distances are 1.54 A
while the angles labeled 0 are the angles whose cosine is - 1/3. From
a microwave experiment [2] the ¢ - ¢ - C angle is actually 30 larger than
the C - C - C angle used here, and the distances vary4slightly from the
numbers used here.

Since there are eleven atoms in propane the dimensions>of each symmetry
coordinate are 1 x 51 (33 o, 9 Q, and 9 Q components). Pages 22-27 in the
appendix give the numerical values of the B matrix for CH,CH,CH,, CH CDECH

3727737 773

CD3CH2CD3, and CD3CDECD3. The B matrix satisfies the relation BB' = E.

The significance of this matrix is amplified in the appendix where it is

3)

presented for the moleculee concgidered here.
‘VALENCE TRANSFORMATION MATRIX D
The potential function is most easily expressed in terms of changes
in bond distance and interbond angles. These are related in,fhe 0,8,Q
coordinates by the D matrix. This transformation is discussed in the appendix.
Part of the D matrix used here was obtained directly from McMurry's

work on ethane [1]. The remainder of the D matrix was constructed in the-
same fashion as for ethane. Pages 28-31 of the appendix give the numerical
values of the D' matrix in terms of %.’ the reciprocal maés of the hydrogen

atom for CH.CH.CH, and CD,CDCD,.
37273 37273

panes are combinations of these two.

The D' matrices for the other two pro-

_7_



FORCE CONSTANT MATRIX, F
Sixteen valence interaction force constants, fj's, were used. The

subscripts on the f's in the following table have the interaction méaning:*

r C-H distance squared
P H—C—ﬁ angle squared
X C-H-H angle squared
R C-C distance squared
ix C-H distance times C-H-H angle

rRl - (-1 diatance timea C-C distance

XR C-H-H angle times C-C distance

RR C-C distance times another C-C distance

Rc  C-C distance times C-C-C angle

6c C-C-C angle squared

X! a trans C-H-H angle times C.-H-H angle
.XGC a trans C-H-H angle times C-C-C angle

1} Lorsiongl angle squared of g CH3 or CD3,g;uup gbout 4 C-C axils
XXo  HCCy angle times-an HCC3 anglé‘
The additional subscript 2 denotes values used for group number 2. The -

actual F matrix used is shown on page 28 of the appendix.

Distances and angles actually refer to changes in the distances and

angles from their equilibrium values.



"TABLE T

F Matrix Values '

Constant o Value (x 105'91555)
. o | ' 4.86
fo ! 6

fro ' S k86
. - .58
frR ' S .3k
fve.R S © .31
frr’ | .22
fro - T
£o, ' .8
fy1 . » ' .08
Ty ' 16
e .08,
fm{2 . o

All of fhe angle cénstants have been evaluated in terms of r, = 1.09A or

f 2:as a multiplying factor. These coﬁstants were mainiy téken from
‘Simanouti [3] and Stitt [4]. The fy cpnstant was calculated usiﬁg a
pbténtiai barrier for rotation of‘a'methyi group about the C-C axis of

3 kcal/méle.‘ There is somé‘experimental evidence that'it'should be greater

‘than 3 [5). The values of the trans angle interaction constants, fy'



and erc , were .taken‘from work of J. ﬁ: Scherer [6]. He has made a
somewhat similar calculation on propane using a modified Urey-Bradley
potential instead of a valence potential. The'need for the inclusion of
this trans interaction is also evident from ;ofk on ethane {1,4]. The value
of the constant that was used in ethane is .11 x 105 dynes/cm. A few ad-
justments were made before arriving at the set of f vélues gquoted above
but no least square fitting to the experimental data was done.
RESULTS

- 5ince the secular determinant was Symmetric the Jacobl method was
used to solve for the eigenvalues and eigenvectors. The majority of the
work was done’on‘an IBM 650 computer. Pages 33-39 of the appendix show
the eigenvectors and corresponding eigenvalues, while Table II shows the
eigenvalues and their comparison toAthe experimental data of McMurry and
Thornton [7]. This table also shows the results of some decoupling cal-
culations to test the validity of assuming zer§ coupling between intragroup
and skeletal motions. This calculation was made by first putting the
intragroup symmetry coordinates equal to zero‘and then the skeletal co-
ordinates equal to‘zero.

For work on slow neutron scattering the normal coordinates‘of
CH3CHpCHR were needed referred not to the-symmetfy coordinates but to the
molecular center of mass axes. The transformation matrix, 7y, from the
o, - , Q coordinates to the molebplar'axes is listed in £he appendix on
page LO -and the resﬁlting molecular normal coordinetes for CH3CHECH3 in

terms of the molecular axes on pages 41-Ll.

-10-
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TABLE I1

Propane Frequencies

) Frequency (ca™})

| CH3CH,CH3 CH3CDoCH3 CDyCE,CDy CD3CDpCDy
Symmetry Description{®) Experimental (b) Sa.}.culate;l:](:c). Experimental (b) Ca.;culateg.:([c) Experimental (b) Ca.}culategic) Experi.mental?b) ca.}cgateiic)
A Uy cB3(CDo) s.st. 2940 2930 2929 2154 2122 2120 2905 2925 2924 2120 @227 226
Y, cH3(CD3) u.st. 2940 3023 022 2920 3023 3023 2210 2259 2257 2230 . 2260 2257
Y 633(cn3) s.8t. . 2948 . 2882 =880 2920 2888 2886 2090 2065 2065 2120 2059 2058
% CE,(CDy) s.def. 1460 1489 1877 1062 1069 1072 1463 1485 n 1070 ' 1oé1 1070
U CE3(CD3) u.def. 1460 . 472 1455 1460 1474 - 1460 1070 1059 1057 - 1070 1056 1055
2{3 cn3(cn3) s.def. ) 1380 . 1411 1411 1380 1513 143 1070 135 1088 1076 ] 1135 109%
M{ cx3(cn3) r., C3 s.st. 1155 1181 1206 1130 - 1170 18 940 1014 1082 T 958 992 1045
: g cEg(CD3) r., Cq s.st. 8710 879 90k 850 817 892 720 T34 752 720 734 749
Uy Cy s.def. - 372(a) %7 3n 363 367 3237 -- 30 3k
A Yo cE3(CD3) u.st. ‘ - 01 P2 - P21 - 3021 --- 25y _éésa —— o5k ges2
Y, CH3(CD3) u.def. - kT2 1458 --- 1472 1k59 - 1055 1054 --- . 1058‘ 1054
Y, ca3(cp3) r. ' -— 928 92 --- 1058 1075 --- 727 735 L eea T 670 676
V13 CHp t. : - 1195 1202 -—- 51 55 .- 1147 1148 e 888 891

Yy cE3 t. --- Co32 32 --- 2 32 --- 218 218 --- 28 218
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TABLE IT {Cont)
Propane Frequencies

Fre quency (an'-"_)

. H4CHCE: - ’ CH3CD2CHg " CD3CHCD3 : " CD4CDaCD3
Symmetry . Descripzion() Experimental (P)  celeulateale) Experimental(®) Calculated(c) Experimental(P) calculatea(c) Eh(perimental%b) Caleulated(c)
I 1T I 1T bt it . I I
By ?/’15 CH3(CD3} u.st. zéhoA 320 3020 2920 P20  30%C z210 2252 éeso 2230 2251 2250
?"16 |3H3(:CD3} ‘s.st. 2940 2688 2885 - 2920 2868 2885 zo‘so 2065 2064 2120 2665 2064
Yq TH3(CD3} u.def. 1460 18y 159 1460 1477 . 1h50 110 1058 1053 1070 1060 1053
Ulg IZHE(CD3: s.def. 1380 1380 14510 1380 16 156 1070 1062, 1083 1070 10k9 1083
'Lig CHz(CDp) r., C3 u.st. 1336 1k4s 1429 1199 - 1312 1326 1327 1118 1402 1200 . 1309 1286
?/20 CHz(CDo) T, C3 u.st. 1053 73 992 964 97L 98~ 9o 905 910 860 T69 TS
Uams(cn3} r. 923 127 ¢ 937 . 850 Thi ThE - 43 752 - " 703 708
Bo 2/22 CHz(CDo} u.st. 2940 3G29 3026 ' 2160 2260 ) 2258 2975 3023 3022 2120 2273 2266
U‘,3 (,;BE(CD3} u.st. 2940 3@A6 3016 ’ 2920 3022 302: ' 2210 2256 2253 2230 2241 ézhl
by, CHa(CD3} u.des. 178 S 1ETE 1459 1460 W7E 1450 - 1070 1059 ‘1055 . 1070 1059 1055
U CHp(CDp} r. 748 795 802 720 séz 666 - 668 675 - 577 582
U cxé(cni} r. 1188(e) ioy 1o --- i un --- 1092 1101 --- 985 1000
_lé,{ CH4(CD3} t. - 217 277 -~ ,.--- 286 . . 286 sm—— 181 18 . L ee- 189 189

(a) The abbreviazions u.3t., s.st., u.def., s.def., denote ﬂbﬁtions which are unsymmetrical stretching. symmetricel stx:etching, unsymmetrical deformation, and
symmetrical deformation, respeciively, within tae grcupe indicated. The Iettéré r and t denote rockimg and twieting motions of the 1nd1cafed groups. The
désé:iptions are only qualitative. ' )

(b) E. L. McMurry and V. Thorntcn, J. Chem. Pays., L9, 1C17 (1651). .

(c) Columns I and II sho+ the calculated frequencies resilting ‘from the skeletal and intragroup motions tedng courled and decoupled respectively.

(d) J. R. Nielsen, from impublisheé Raman data on pcopane ges.

(e) M. Randic, and D. M. Simpson, Trans. Faraday Soc. 56, 1 (1$60).



CONCLUSIONw

The frequency results aré generally withinls% of the:e#périhental
values. In some cases the normal coordinates are rather mixed andAinclude
appreciable percentégeé of.both skeletal and intragroup coordinates. In
CH3CHoCH3 the resultan£ decoupled frequgncies Qere not greatly changed
from those previously calculated with a maximum change of about 30cm'l.
In the other pfopanes the'maximuﬁ ffequency change was about 60§m‘l. In
particular the low frequencies near 3OOcm’l and the high frequencies near
29&Ocm"l_remained neariy constant.

The normal coordinate results_oijH3CH20H3 have been used to cal-

culate slow neutron scattering cross sections from propane gas.
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APPENDIX

1. The B Matrix

Each of the three groups in propane has its .own axeé X, ¥,z and,
for example Axal means- the displacement‘of'atom a of groupvl éf Fig. 1
along the x akis for this group. Rotations of a group around its axes
"are denoted by symbols like Aﬁlx (meaning a rotation of group 1 about
its x axis). Displacements 6f the entire group along the axes X, Y, Z
for the whole molecule are denoted by symbols like AXl-(meaning a
displacement of group 1 along the X axis for the.whole molecule).

- The B matrix relates the symmetry coordinates to mass adjusted

displacements ¢,Q,Q in the following manner

[ I
sAl
sA2 o
[s] = S =B |0 (A-1)
B,y Q
s]32

In the equation [S] is a column matrix contéining the 27 symmetry

coordinates which are divided into those belonging to the Al’ AE’

Bl and B2 irreducible representatiohs of the C2v point group which

'pertains_fo this molecule.

%o
B m
Oa1 : | Tl
(el =) 215 Qo = |omy| 5 %y =V S (4-2)
5 el
L73_ :

15



The meanings of [cBl] etc. can be inferred from [cdl]' The [Q] matrix
is of the form
Ql le
(o1 =1%| 510 = || ;o a =VI, o0 (A'3)'
7 1 ’ 1x 1x 1x
‘;93; 1z

Here L, is the monment of inertia of group 1 about its x axis. - The
meaning‘of the other quantities cah be inferred f%om that for [Ql] and
le.
The [Q] matrix is of the form
@ Qy | -
(Ql = || ; [Ql] = |Qy 3R, Y M A (a-k)

U Uy

Here Ml is the mass of group 1. The gther méanings can be inferred
from.the definition of [Ql]'

The matrix B in Eg. (A-1) has 27 rows and 51 columns. In the
tabulations on pages 22 and 27 eight columns of figures are given of
which the. first two are used for identifying rows and columns of Bl
and the last six give numerical values for the identified matrix
elements. Thus, the first two digits of each number in.thé'first
column denote which of the 27 rows in the B matrix is being dealt with.
The succeeding numbers, taken 2 at a time, in the'first and if necessary,
the sééond, column denote which columns in the B‘matrix are being dealt
with. The numerical4values Qf the matrix elements appear in respective
order in the next six columns. For example, the row of the B matrix

for propane on page 22 which begins with the number 0901040507 has the

following form and significance O9|Oll0h|05|07| O8lE2|OO|OO|OO

16



h082h829|5o+ 20&12&1450- 3535533950~ A20412h1h|5o- 35355339 50+
h082h829|5o+ . The number 09 denotes that the ninth symmetry coordinate
is involved. The following two digit.numbers 01,04,05,07,08,22, ...
denote that the matrix elements which come in columns l; h,'S, 7, 8 and
22 of the ninth row of the B matrix are being presented. ‘These occur in
columns§3 to 8 on page 22 in the respective order (so that the number in
column‘three is for the matrix element in column 1 6f the B matrix, etc).
They are in floating point arithmetic with 50 in the last place denoting
the tenth basé. Thus 4082482950+ in column 3 of the tabulation on page
22 means that the matrix element for the ninth row and first column of
B has the value o.hoéés and is positive. The 2041241450~ in column
four means that the matrix element in'row nine, column four of B has the
value -0.20412. |

By counting elements downward from the top of the coiumn matrix in
Eq. (A-1) it can be seen that the 1 corresponds to Iy1x® THe 4 to Og1x?

the 5 to o 1y and the 6th, 6

Bly plz’
2. The D Matrix

-The pétential energy is expressed most easily in term; of changes
in bond distances and interbond angles. These changes are related to

the coordinates o, @, Q appearing in Eq. (A-1) by the equation

o]
(E] =D | @ (A-5)
.| ‘

In Eq. (A-5) [H] is a column matrix which, 'in McMurry's notation(l),

may be written for propane in the form

17



[H]

5 [z]

[z

_ roA9251

I‘oA"‘Po[yl

':roA¢B7l

— .

(a-6)

The elements in [22] and [22] can be inferred from the -form. of [Zl].

The [X3] can be inferred from [X

rotations about the symmetry axes of the groups.

The

The D' or D transpbse matrix for CH

[X]

(]

1t

1]

—

ARe1 ap
BReo a2

roaxyl

rdaxal

rdﬂxﬁl

roezl—J

l]°

3CH2CH3 and CD,CD,CD

1r @

B X ]
To Bl

rdx781
T X eos2
r6x7262

o z2

37273

pages 28-31 in the same format as for the B matrix.

18

| (a-7)

Thevroez coordinates are torsional

(a-8)

is given on .



3. The y Matrix
The y matrix relatés the displacements of the atoms along the

molecular axes X, ¥, Z to the o, @, Q coordinates. Thus

o]
i =7y |Q (A-9)
| %23

The 7 matrix has 33 rows and 51 columns. It is given on page Lo
‘for prbpane. The elements are identified in essentially the same

manner as for the B mafrix.

4. The Normal Coordinate Transformation

‘The symmetry coordinates in Eq. (A-1) are used in a normal coordin-
‘ ate analysis to obtain true normal coordinates in terms of which both
the.kinetic and poteﬁtiél energies appear as sums of squared ﬁerms.

The orthogonal transformation derived in this way is

Ny O 0 O sAlj
(@] =nis] = | © Mao © O [|Fa2 ] - (a-10)
‘ 0 0 Ny, O Sgq
. i o 0 0 NBE_ _SB2_

The [Q) is a column matrix with its elements being the 3N-6 normal
coordinates and N 'is a 3N-6 by 3N-6 square matrix. (The elements in
[Q] are not to be confused with.those in Eq. (A-1) vhich are mass:

adjusted cartesian displacements.) ' For propane the coordinates Q can

19



be separated into those belonging to,différent irreducible represénta-
tions .of the point group C2v of the molecule.. This is brought out in
the form of Eq. (A-10).

The élements in the N matrices for the various propanes are given
on pages 33-39. The first column gives the frequency of the.normal
coordinafe and serves to identify which oﬁe is involved. The fractions
contributed to this normal mode by each of the symmetry coordinates of
the same species are given in coiumné 2 throuvgh 7 and, 1f necessary,

are continued on a second line.

5. The Cartesian Displacements in 'lerms of Normal Uoodrdinates
Slow neutron scattering calculations require the transformation

which gives the cartesian displacements of each atom relative to the

(8)

molecular axes.  This can be written
Axal
i = 7 Q = T'[Q] (A-11)
L 73
T' = yB'N' , (A-12)

The T' matrix for propane is given on pages hl-ﬁhb The first two
digiﬁs in the first cdlumn identify the atom and the coordinate dis-
placement AX, AY, or AZ.  The order is ol, pl, 71, 81, a2, B2, 72,
a3, B3, 73, and B3. 'Thus, for example, the numbers o1, oz, 03 refer

to AX 15 Ajal’ Azal’ respectively and 16, 17, 18 refer to



Axgg’ AXBZ, N 57 respectively. The coefficients fqr the normal modes

g
are read across the columns and'are in the order appearing in the N
matrix. ‘éor example, in the case of Axyl'(number 09 in the first
column) the coefficient for mode 24 is -0.21823. This.modé is’ shown
on page 34 of the N matrix to be the 120k cm"l frequency Belonging to

the B, species.



'aa_~

0145485100+
0243490000+

0335410000+

0403060912+
0430330000+
0501040507+
0525262829+
0615182100+
0717200000+
0801030406+
0810222425+
0830310000+
0901040507+
0925262829+
1034364042+
1134363940+
1234363940+
1250000000+
1302050608+
1323262729+
1402040507+
1425262829+
1543454649+
1635384100+
1735384143+
1749510000+
1803060912+
1830330000+
1901040507+
1925262829+
2001030406+
2010222425+
2030310000+
2101040507+

B MATRIX = SYMMETRY

0000000000+
0000000000+
0000000000+
2427000000+
0000000000+
0822000000+
0000000000+
000000000C+
00000020000+
0709000000+
2728000000+
00000D0000+
08220000CI+
00000000C 2+
00000000C I+
4200000000+
4244000000+
00000000GC )+
0911000000+
3032020000+
0823000000+
0000030000+
5100000000+
0000000000+
4546000000+
0000000000+
2427000000+
0000000000+
0822000000+
0000000000+
0709000000+
2728000000+
0000000000+
0822000000+

3988620250~
7071067850~
7071067850+
3651483750~
3651483750~

4082482950+,

2041241450~

3779644750~

7071067850-
3333333350~
2886751350+
1178511350~
4082482950+
2041241450-
4767312950+
2633200450+
4261825350+
2312771250~
3333333350~
3333333350~
4082482950+
3535533950+
3654371450+
2752409450-
6289934950-
4150644449+
3651483750-
3651483750+
4082482950+
2041241450+

3333333350~

2686751350+
1178511350+
4082482950+

COORDINATES

8257228250+
7071067850+
7071067850+
3551483750~
3162277750+
2041241450~
3535533950+
65466536750+
7071067850+
2357022650+
3333333350-
2886751350+
2041241450~
3535533950~
5222329750~
2403772150+
3890496450+
3333333350~
3333333350~
3535533950+
2041241450~
2833537150+

9211323750

3758955150+
1682379450+
3651483750-
3162277750~
2041241450-

3535533950—

2357022650+

13333333350+
2886751350~

2041241450~

FOR CH3CH2CH=

3988620250~
.x.

Y]
~

3651483750-

*

3535533950+
2041241450~
6546536750+

kS

3333333350~

2357022650+

*

3535533950~
2041241450~
4767312950+
8635755450~
4764865650+
3#*

2041241450+
2041241450+
2041241450~

3535533950~

7565267650~
2752409450+
6289934950+
*

3651483750~

*
3535533950+
2041241450+
3333333350~
2357022650~
3

3535533950~

W %k

2162277750+

£

2041241450~
3535533950~

k3

*# .
1178511350-
2333333350~
*
2041241450~
3535533950+
5222325750~
26332GC450+
4261825350+
®

'3333333350-
3333333350~

3535533950-
2041241450-
2654371450+

¥

4150644449+
¢

2162277750+
*
2041241450-
2535533950+
1178511350~
3333333350+
"

2041241450-

%

*

¥*

3651483750~

*
3535533950-
* :

*

#*

3333333350~

1178511350-

T

3535533950+
*
3*

2403772150+

3890496450+
3#
2041241450~
2041241450~
2041241450~
*
2833537150~
*

1682379450
2651483750+
;5355339504
3333333350
1178511350+
+*

3535533950+

#*
#*
#*
3651483750~

B

4082482950+
*

#*
*
1178511350-
3333333350~

K3

4082482950+
¥*

*

#* i
2312771250+
#
2886751350+
2886751350+
4082482950+
3#

F

*
8592650349~

L®

3651483750+
* .
4082482950~
3 .
1178511350~
3333333350+

¥

4082482950~



€2

2125262829+
2234364042+
2334363740+
2434363740+
2447500000+
2502050608+
2523262729+
2602040507+
2625262829+
2714171820+

*

0145485100+
2243490000+
0335410000+
0403060912+
0430330000+
0501040507+
0525262829+
0615182100+
0717200000+
0801030406+
0810222425+
0830310000+
U9U1U4050T+
0925262829+
1034364042+
1134363940+
1234363940+
1250000000+
1302050608+
1323262729+

© B MATRIX - SYMMETRY '

20000000C I+
20000000CJ+
42000000C I+
4244000000+
2000000000+
09110000C )+
3032000000+
0823000000+
0000000000+
2100000000+

#* B

0000000000+
0000000000+
0000000000+
2427000000+

0000000000+

©822000000+
0000000000+
0000000000+
0000000000+
0709000000+
2728000000+
0000000000+
0822000000+
0000000000+
0000000000+
4200000000+
4244000000+
0000000000+
0911000000+
3032000000+

2041241450+
6201736750+
1835008350+
2142945350+

5464765850~

3333333350~
3333333350+
4082482950+
3535533950~
3162277750~

MATRIX#*- SYMMETRY

4170288350~
7071067850~
7071067850+
3651483750~
3651483750~
4082482950+
2041241450~
5000000050~
7071067850~
3333333350~
2886751350+
1178511350~
4082482950+
2041241450-
4767312950+
3325133250+
3754730250+
2555615250~
3333333350~
3333333350~

COORDINATES

3535533950+
3396831150+
3350251450~
3912464950~
2639732650+
3335333350~
3333333350+
3535533950+
2041241450+
5477225650+

COORDINATES

8075728550+
7071067850+
7071067850+
3651483750~
3162277750+
2041241450-
3535533950+
6123724450+
7071067850+
2357022650+
3333333350-
2886751350+
2041241450~
3535533950-

52223229750~

3035417550+
3427584150+
* .

3333333350~
3333333350~

FOR. CH3CH2CH3

2041241450+
6201736750
8415290950+
4049791850~
*

2041241450+

2041241450~
2041241450~
3535533950+
3872983350+

3535533950~
3396831150-
1835008350~
2142945350-
*

3333333350~
3333333350+
3535533950~
2041241450+
5477225650+

FOR CH3CD2CH3

4170288350~
*

*
3651483750~
3*
3535533950+
2041241450~
61237246450+

*

3333333350~
2357022650+
3¢
3535533950~
2041241450~
4767312950+
7710996050~
5936749850+
M A
2041241450+
2041241450+

3

#*

#*

3162277750+
#*

2041241450~
3535533950~
#*
#*

1178511350~
3333333350~
*
2041241450~
3535533950+
5222329750~
3325133250+
3754730250+
*

3333333350~
3333333350~

3
#*

3350251450+
3912464950+

. ¥

2041241450~
2041241450+
2041241450-
3#*

3872983350~

3* +

¥*
#*
#*
3651483750~
*
3535533950~
*
*
*
3333333350~
1178511350~
3*
3535533950+
¥*
#*

3035417550+
3427584150+
#*

2041241450-
2041241450~

#*
3#*
#*
2639732650+
#*
2886751350+
2886751350~

4082482950~
#*

3t

3*

#*
3#*
*

3651483750-
#*

4082482950+
3
3t
+*
1178511350~
3333333350~
3*
4082482950+
3
¥#*
*
2555615250+
*
2886751350+
2886751350+



Y2

1402040507+
1425262829+
1543454649+
1635384100+
1735384143+
1749510000+
1803060912+
1830330000+
1901040507+

1925262829+

2001030406+
2010222425+
2030310000+
2101040507+
2125262829+
2234364042+
2334363740+
2434363740+
2447500000+
2502050608+
2523262729+
2602040507+
2625262829+
2714171820+

#*

0145485100+

0243490000+
0335410000+
0403060912+
0430330000+
0501040507+

B MATRIX

0823090000+
0000020000+
5100000000+
000000000C+
4546000006+
000000000C+
2427000000+
0000000000+
0822000000+

'0000000000+

0709000000+
2728000000+
0000000000+
0822000000+
0000000000+
0000000000+
4200000000+
4244000000+
0000000000+
0911000000+

:3032000000+

0823000000+
0000000000+
2100000000+

- SYMMETRY

4082482950+
3535533950+
3748579350+
3450327850=
5945984050~
4901381549+
3651483750-
3651483750+
4082482950+
2041241450+
3333333350-
2886751350+
1178511350+
4082482950+
2041241450+
6201736750+
2259235550+
1892409050+
5377610550~
3333333350~
3333333350+
4082482950+
3535533950-
4264014350~

# B MATRIX*- SYMMETRY

0C00C000C I+
0000COCOCI+
0G00C0C000+
2627000000+
000000C0C )+

0822000000+

3741657450~
7G:71067850~-

7G71067850+

3333333350~
3333333350~
4082482950+

COORDINATES

3535533950+
2041241450—
3098538450+
8728715650—
4700713150+
1704771550+
3651483750~
3162277750-
2041241450-
3535533950—
2357022650+
3333333350+
2886751350—
2041241450-
3535533950+
3396831150+
4124780950~
3455050450~
2776986150+
3323333350~
3333333350+
3535533950+
2041241450+
5222329750+

COORDINATES

£485281450+
7071067850+
7071067850+
3333333350~
4082482950+
2041241450~

FOR CH3CD2CH3

2041241450~

3535533950~
7259092650~
3450327850+
5945984050+
¥

3651483750-
#*

3535532950+
2041241450+

33333332350-

2357022650~
*
3535533950~
2041241450+
620173€750-
7467534750+

4961936350-
¥*

2041241450+

2041241450~
2041241450-
353553395C+
369274475C+

3535533950~

2041241450~
3748579350+

3#

4901381549+
#*

3162277750+
*

2041241450~
2535533950+

1178511350—

2333333350+
#*

2041241450-
2535533950~
2396831150-
2259235550~
1892409050~
*

3333333350-

3333233350+

3535533950~
2041241450+
5222329750+

FOR- CD3CH2CDB3

3741657450~
+#*
#*
3333333350~
*

3535533950+

*
A
#*

4082482950+
*

2041241450~

2041241450

3
3098538450~
¥*
1704771550~
¥* ' .
3651483750+
* .
3535533950~
3¢ .
3333333350~
1178511350+
¥*
3535533950+
#*

3*
4124780950+
3455050450+
* .
2041241450~
2041241450+
2041241450~
3t

3692744750~

* +

3*

*

#*
3333333350~
#* .
3535533950~

4082482950+
. _

3

*
9491484449~
*

3651483750+
* .

4082482950~

¥*¥
1178511350~
3333333350+
*
4082482950~
¥*
+#*
#
2776986150+
3
2886751350+
2886751350-

4082482950~
#*

*

*

*

*

#*
3333333350-
* .
4082482950+



&e

2525262829+
0615182100+
3717200000+
3801030406+
0810222425+
0830310000+
0901040507+
0925262829+
1034364042+
1134363940+
1234363940+
1250000000+
1302050608+
1323262729+
1402040507+
1425262829+
1543454649+
1635384100+
1735384143+
1749510000+
1803060912+
1830330000+
1901040507+
1925262829+
2001030406+
2010222425+
2030312000+
2101040507+
2125262829+
2234364042+
2334363740+
2434363740+
2447500000+
2502050608+

B MATRIX - SYMMETRY

0000000000+
0000000000+
0000000000+
0709000000+ -
2728000000+
0000000000+
0822000000+
0000000000+
0000000000+
4200000000+
4244000000+
0000000000+
0911000000+
3032000000+
0823000000+
00000000C I+

-51000000C 2+

00000000CJ+
4546000000+
0000000000+
24270000C )+
0000000000+
0822000000+
0000000000+
0709000000+
2728000000+
0000000000+
0822000000+
0000000000+
0000000000+
42000000004
4244000000+
0000000000+
0911000000+

2041241450~
3779644750—-
7071067850~
3086067050~-
3779644750+
1091089450~
4082482950+
2041241450~
4803844650+
1993052250+
4443971450+
2641145850-
3086067050~
3086067050—
4082482950+
3535533950+
3462898150+
2050757850-
6439364750~
4357171149+
3333333350-
3333333350+
4082482950+
2041241450+
3086067050~
3779644750+
1091089450+
4082482950+
2041241450+
6221710250+
1392543650+

2067324250+

6252459650~
3086067050~

COORDINATES

3535533950+
6546536750+
7071067850+
2182178950+
3086067050~
3779644750+
2041241450~
3535533950~
5188745250~
1845207850+
4114318050+
3*

3086067050~
3086067050~
3535533950+
2041241450~
2678176750+
9570203050~
2759727750+
2012088550+
3333333350-
4082482950~
2041241450~
3535533950~
2182178950+
3086067050%
3779644750~
2041241450~
3535533950+
3360107550+
2573489650~
3827941050~
2757075550+
3085067050~

FOR CD3CH2CD3

2041241450~
6546536750+
*

3086067050~
2182178950+
3*

3535533950~
2041241450~
4803844650+
9232870750~
3563103950+
*

1889822450+
1889822450+
2041241450~
3535533950~
7853114850~
2050757850+
6439364750+
¥*

3333333350-
#

35355335650+
2041241450+
3086067C50-
2182178950~
*

3535533950~
2041241450+
6221710250~
9100792750+
2801770050~
*

11889822450+

3535533950~
3*

3*
1091089450~
3086067050~
¥*

2041241450~
3535533950+
5188745250~
1993052250+
4443971450+
¥*

3086067050~
3086067050~
3535533950~
2041241450~
3462898150+
*

4357171149+
#*

4082482950+
#*

2041241450~
3535533950+
1091089450~
3086067050+
#*

2041241450-
3535533950~
3360107550~
1392543550~
2067324250~
*

3086067050-

#*
*

Cox

3086067050~
1091089450~
*
3535533950+
*
¥*
1845207850+
4114318050+
*
1889822450~
1889822450~
2041241450~
*

2678176750~
#*

2012088550~
#*

3333333350+
¥*

3535533950~
*
3086067050
1091089450+
#*
3535533950+
*
*
2578489650+
3827941050+
*

1889822450~

*
3t
*
1091089450~
3086067050~
*
4082482950+
¥*
3+
¥*
2641145850+
*
3779644750+
3779644750+

4082482950+
* )

*
*

9881135349~
#*

3333333350+
*

4082482950-
¥*
1091089450~
3086067050+
*
4082482950~
*
3#*
*

2757075550+
#*

3779644750+



%

2523262729+
2602040507+

2625262829+

2714171820+

0145485100+
0243490000+
0335410000+
0403060912+
0430330000+
0501040507+
0525262829+
0615182100+
0717200000+
0801030406+
0810222425+
0830310000+
0901040507+
0925262829+
1034364042+
1134363940+
1234363940+
1250000000+
1302050608+
1323262729+
1402040507+
1425262829+
1543454649+
1635384100+
1735384143+
1749510000+

B MATRIX - SYMMETRY

3032000000+
0823000000+
0000000000+
21000000C 2+

3086067050+
4082482950+
3535533950=
3162277750~

B MATRIX - SYMMETRY

00000000C O+
0000003000+
0000000000+
2427000000+
0000000000+
0822000000+
0000000000+
000002000V +
0000020000+
0709020000+
2728020000+
0000020000+
0822030000+
0000020000+
0000000000+
4200000000+
4244000000+
0000000000+
0911000000+
3032000000+
0823000000+

0000000000+

5100000000+
0000000000+
4546000000+
0000000000+

3922322750~
7071067850~

"7071067850+

3333333350~
3333333350~
4082482950+
2041241450~

.5000000050-

7071067850~
3086067050~

3779644750+

1091089450~
4082482950+
2041241450~
4803844650+
2631174050+
4106414650+
2800606750~
2086067050~
2086067050—
4082482950+
2535533950+
2568015850+
2631174050~
6237421250
5069490749+

COORDINATES

3086067050+
3535533950+
2041241450+
5477225650+

COORDINATES

8320502950+
7071067850+
7071067850+
3333333350
4082482950+
2041241450
3535533950+
6123724450+
7071067850+
2182178950+
3086067050-
3779644750+
2041241450-
3535533950-
5188745250-
2435993850+
3801801250+
#*
3086067050
3086067050~
3535533950+
2041241450~
2936853150+
9281909650-
3536285450+
2001668950+

FOR CD3CH2CD3

1889822450-
2041241450~
3535533950+
3872983350+

"3922322750-
-3¢

3

3333333350-
¥+

3535533950+
2041241450~
6123724450+
3

3086067050~
2182178950+
3*

3535533950~
2041241450-
48038446350+
8618916150~

4656236550+

#*
1889822450+

11889822450+

2041241450~
3535533950~
7568904550-
2631174050+

6237421250+
*

3086057050+

3535533950-
2041241450+
5477225650+

FOR CD3CD2CD3

._'.re

. ¥

3¥*

4082482950+
¥*

2041241450~
3535533950~

+#
#

1091089450-
2086067050~
#

2041241450-
2535533950+
£188745250-
2631174050+
£106414650+
3

086067050~
>086067050-
2535533950-
2041241450-
2568015850+
>

5069490749+
*

1889822450+
2041241450~
¥*

3872983250~

*

#*

* .
3333333350~
#*
3535533950~

¥

#*
#*
3086067050~
10910894£50-
#*

3535533950+
¥*

T¥

2435993850+
3801801250+
*
1889822450~
1889822450~
2041241450~
3*
2936853150~
#*

2001668950~
#*

3779644750~
4082482950~

-

3¥*

¥*

T

3*

3333333350~
3* .
4082482950+
*

¥*

¥#*
1091089450~
3086067050~
#*
4082482950+
*

¥*

*

2800606750+

*
3779644750+
3779644750+
4082482950+
#*
#*
#*

1075401450~
% :



L2

1803050912+
1830330000+
1901040507+
1925262829+

2001030406+

2010222425+
2030310000+
2101040507+
2125262829+
2234364042+
2334363740+
2434363740+

- 2447500000+

2502050608+
2523262729+
2602040507+
2625262829+
2714171820+

B MATRIX-- SYMMETRY

2427000000+
0000000000+
0822000000+
0000000000+
0709000000+
2728000000+
0000000000+
0822000000+
0000000000+
0000000000+

4200000000+

4244000000+
0000000000+
0911000000+
3032000000+
0823000000+
0000000000+
2100000000+

3333333350~

3333333350+,

4082482950+
2041241450+
3086067050~
3779644750+
1091089450+
4082482950+
2041241450+
6221710250+
1794758650+
1957392450+
6629821750~
3086067050~
3086067050+
4082482950+
3535533950~
4264014350~

COORDINATES

3333333350~

4082482950~

2041241450~
3535533950-
2182178950+

3086067050+

3779644750-
2041241450-
3535533950+
3360107550+

3323247150~

3624386450-
2842485250+
3086067050-
3086067050+
3535533950+
2041241450+
5222329750+

FOR CD3CD2CD3

3333333350~
3*

3535533950+
2041241450+

3086067050-
2182178950-
3#
3535533950~
2041241450+
6221710250~
8453977850+
3680561850~
% ,
1889822450+
1889822450~
2041241450~
3535533950+
3692744750+

4082482950+
#
2041241450~
3535533950+
1091089450~
3086067050+
¥*
2041241450~
3535533950~
3360107550~
1794758650~
1957392450~
#* .
3086067050~
3086067050+
3535533950~
2041241450+
5222329750+

3333333350+
#*

3535533950~
*

.3086067050~

1091089450+
#*

3535533950+
*
3*
3323247150+
3624386450+
¥*
1889822450~
1889822450+
2041241450~
¥*

3692744750=

3333333350+
#*

4082482950~

¥*
1091089450-
3086067050+
*

4082482950‘>
#*

B

¥*

2842485250+
3#*

3779644750+
3779644750~

4082482950-

3
*



32

0101040516+
0204050000+
0301040516+
0402040617+
0502040617+
0602040617+
0703050618+
0803050618+
0903050618+
1001020304+
1016171820+
1102030405+
1120210000+
1201020304+
1216171829+
1316171820+
1323252627+
1407081718+
1422232627+
1507080916+
1520212223+
1527293031+
1620220000+
1707092022+
1807092022+
1921230000+
2008092123+
2108092123+
2210131425+
2313140000+
2410131425+
2511131526+
2611131526+
2711131526+
2812141527+

0000000000+ -
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000090000+
0000000000+
0000000000+
0506000000+
2131000000+
1718020000+
0000000000+
0506000000+
0000020000+
2122000000+
2930000000+
2021020000+
00000900C I+
17180000C 2+
25260000C 0+
0000000000+
0000000000+
00000000C )+
2000000000+
2000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000020000+
0000000000+
2000000000+
2000000000+
2000000600+

D PRIME MATRIX FOR CH3CH2CH3

9428090450+
8660254150~
3333333350~
4714045250~
8164965850+
3333333350~
4714045250~
8164965850~
3333333350~
2721655350~
3005470550+
2357022650~
1769480550+
9622504549+
2721655350+
1179653750+
3089826850+
2357022650~
2602813950+
1666666750~
3443701849~

83414112459+

8660254150+
8164965850+

5773502750+

8660254150+
8164965850~
5773502750+
9428090450+
8660254150~
3333333350~
4714045250~
8164965850+
3333333350~
4714045250~

1666666750+
8660254150+
4714045250+
8333333350~
2886751450~
4714045250+
8333333350~
2886751450+
4714045250+

1360827650+

1502735350~
2357022650+
1769480550~
9622504549+
2721655350+
5898268449~
1179653750-
2357022650+
2602813950~
1666666750~
3443701849~
1566666750+
8660254150~
5773502750+
8164965850~
85660254150~
5773502750~
8164965850~
1666666750+
8660254150+

4714045250+

8333333350-
2886751450~
4714045250+
8333333350-

1666666750+
¥*.
4714045250+
6666666730+
5773502750+
4714045250+
6666666750+
5773502750~
4714045250+
1360827650+
1502735350~
3333333350+
I* .
9622504549+
2721655350+
5898268449~
5898268449+
1769480550+
1769480550—
4714045250+
3443701849~
1666666750+
¥ . ’ .
2886751450~
4082482950+
3*
2886751450+
4082482950+
1666666750+
3
4714045250+
6666666750+
5773502750+
4714045250+
6666666750+

2333323350~
P2

9428090450
1666666750+
2886751450~
$428090450-
1666666750+
2886751450+
$4280$0450~-
19245C0950+
1021610150~
2333333350~
+#

2721655350~

2886751450~
2089826850~
S8982€6449+
17694E60550—
17694E0550+

'16682€82250-

24437C1849-
2336564550~
X%
Z886751450~-
4082482950+
¥
2886751450+
4082482950+
2333333350~
* :
$428050450-
1666666750+
Z886751450-
S42805C450~
1666666750+

% ok %k ok ok ok sk ok k k ok k ok

koK Kk ok Kk Ak K %

#*

1924500950+
1021610150~
2602813850+
¥

2721655350~
+*

3089826850
2357022650+
2602813950+
*

8341411249+

1668282250~
3#

kK ok ok ok Kk Kk ok

#* .

3849001850-
2043220150+
26028132850-

¥

2721655350~-
*

3089826850+
2357022650~
2602813950~
*

8341411249+

8341411249+
*

* ok ok ok ok ok ok ok ok ok Xk ok X



62

2912141527+
3012141527+
3110111213+
3122232526+
3211121314+
3226270000+

3310111213+
3325262730+

3417182021+
3516171820+
3619000000+
3717182021+
3726270000+
3816171820+
3823252627+
3920212223+
4022232627+
4122232526+

4228000000+

4316171820+
4331000000+
4417182021+
4516171820+
4531000000+
4616171820+
4623252627+
4717182021+
4726270000+
4816171820+
4823252627+
4831000000+
4922232526+

4931000000+

5022232627+
5122232526+
513100000C+

0000000000+
0000000000+

1415000000+

2731000000+
2223000000+
0000000000+

14150000C0+.

00000000C 2+

00000000C I+

2131000000+
0000000000+
22230000C)+
0000000000+
2122000000+
2930000000+
2400000000+
0000000000+
2731000000+
00000C0C00+
2129000000+
0000000000+
0000000000+
2129000000+
0000060000+
2122000000+
2930000000+
2223000000+
0000C00000+
2122000000+
2930000000+
0000000000+
2730000000+
0000000000+
0000000000+
2730000000+
0000000000+

D PRIME MATRIX FOR CH3CH2CH3

8164965850—
3333333350~
2721655350~
1021610150~
2357022650~
2602813850+
9622504549+
2721655350+
7169593450~
8278733450+

6123724550+

3663172749+
3663172749~
4458671849~
6837311950-
6123724550~
3230614649+
1865196249~
6123724450+
1055114350-
1055114350-
1582671550~
1492157050+
1492157050+
1092147150+
5460735449+
1638220750+
1638220750~
1544529250~
7722646145+
3089058450
5275571649~
1055114350+
1582671550-
7460785349~
1492157050+

2886751450+
4714045250+
1360827650+
1021610150~
2357022650+
2602813850~
9622504549+
2721655350+
7169593450+
4139366750~
¥* . .
3663172749~
3663172749+
2229335949+
4458671849+
6123724550+
3230614649~
1865196249~
*

5275571749+
3

1582671550+
7460784949~
*

5460735449
1092147150~
1638220750-
1638220750+
7722646449+
1544529250~
*

5275571649~
3
1582671550+
7460785349
n

5773502750~
4714045250+
1360827650+
3005470550+
3333333350+
*

9622504549+
2721655350+
3230614649~
4139366750~
*

3989161550+
*

2229335949+
2229335949-
6123724550+
7169593450~
8278733450+
*

5275571649+
* -
1582671550~
1460784949~
*
5460735449~
5460735449+
1638220€50+
*
1722646449+
7722646449+
#*

1055114250+
#*
1582671550+

1492157050+
M .

2886751450+
9428090450~
1924500950+
1502735350~
3333333350~
¥*

2721655350~
2886751350~
3230614649+
1865196249~
#*

3989161550~
#*

6837311950+
2229335949~
6123724550~
7169593450+
4139366750~
#

5275571649+
*
1582671550+
7460784949
¥*
5460735449~
5460735449+
1638220650~
¥*
7722646149+
7722646449+
*

5275571749~
#*
1582671550~

7460784949~
#*

#*

*
1924500950+
1502735350~
1769480550-
#*
2721655350-
M .

*
1865196249~
#*
3989161550+
3*

. 6837311950+
8308707949-
8660254350+
#*
4139366750~
#*
5275571649+
*

*
7460784949~
*
5460735449-
2182178950+
1638220650+
#*
7722646149+
1543033550+
#*
5275571749-
#*
#*

7460784949~
*

3#*
¥*
3849001850~
2043220150+
1769480550+
"
2721655350~
¥*
3*

3730392549+
3*

3989161550-
#*
6837311950~

8908707949+
% A

*

3730392549+
#

2108185150~
*
3¥*
1490712050~
%
5460735449+
2182178950~
1638220650-
3*
7722646149+
1543033550+
3
2108185150+
*
*

1490712050-
#*



ot

0101040516+
0204050000+
0301040516+
0402040617+
0502040617+
0602040617+
0703050618+

0803050618+

0903050618+
1001020304+
1016171820+
1102030405+
1120210000+
1201020304+
1216171829+
1316171820+
1323252627+
1407081718+
1422232627+
1507080916+
1520212223+
1527293031+
1620220000+
1707092022+
1807092022+
1921230000+
2008092123+
2108092123+
2210131425+
2313140000+
2410131425+
2511131526+
2611131526+
2711131526+
2812141527+

0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0506000000+
2131000000+
1718000000+
0000000000+
0506000000+
0000000000+
2122000000+
2930000000+
2021000000+
0000000000+
1718000000+
2526000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
00000000C I+
00000000C 2+

D PRIME MATRIX FOR CD3CD2CD3

6666566750+
6123724450-
2357022650-
3333333350-
5773502750+
2357022650~
3333333350~
5773502750~
2357022650~
2721655350~
3005470550+
2357022650~

1769480550+

9622504549+
2721655350+

1179653750+

3089826850+
2357022650~
2602313950+
1666666750~
3443701849~
8341411249+
6123724450+
5773502750+
4082482950+
6123724450+
5773502750-
4082482950+
6666666750+
6123724450-
2357022650~
3333333350~
5773502750+
2357022650~
3333333350~

1178511350+
6123724450+
3333333350+
5892556550~
2041241450
3333333350+
5892556550-
2041241450+
3333333350+
1360827650+
1562735350~
2357022650+
1769480550~
9622504549+
2721655350+
5898268449—
1179653750~
2357022650+

2602813950

1666666750~
3443701849~
1666666750+
6123724450~
4082482950+
5773502750~
6123724450~
4082482950~
5773502750~
1178511350+
6123724450+
3323333350+
5852556550~
2041241450~
3323333350+
5892556550~

1173511350+
+*

3333333350+
4714045250+
4082482950+
3333333350+
47140452504
4082482950—
3333333350+
1360827650+
1502735350~
3333332350+
x

9622504549+
2721655350+
5898268449~
5898268449+
176948GC550+

1769480550~

4714045250+
3443701849~
1666666750+
" A

2041241450~

2886751450+

*

2041241450+
28856751450+
1178511350+
5

3333332350+
4714045250+
4082482950+
3333332350+
4714045250+

2357022650-
%-‘-_‘ :
6666666750—
1178511350+
20412461450-
6666665750~
1178511350+
20412461450+
6666666750-
1924500950+
1021610150-
3333333350~
¥*
2721655350~
2886751450~
3089825850-
5898268449+
2769480550-
1769480550+
1668282250- ¢
3443701849~
3336564550~
-".
2041261450~
2886751450+
¥
2041264250+
2886752450+
2357022650~
6666666750~
2178522350+
2041241450-
6666666750~
21785.1350+

H
7

X

k ok ok %k ok K X

*
1924500950+
1021610150~
2602813850+
*
2721655350
*
3089826850—
2357022650+
2602813950

¢

8341411249+

1668282250-

*
#*
*

% %k ok ok ok &k ok Kk o Xk

%k Kk ok ok ok ok ok k ok ok Kk %k X

k ok ok ok ok ok Tk X

3
3849001850~
2043220150+

2602813850~

¥*
2721655350~
¥* .
3089826850+
2357022650-
2602813950~
¥*
8341411249+

8341411249+
%



¢

2912141527+
3012141527+
3110111213+
3122232526+

3211121314+

3226270000+
3310111213+
3325262730+
3417182021+

3516171820+

3619000000+
3717182021+
3726270000+
3816171820+
3823252627+
3920212223+
4022232627+
4122232526+
4228000000+
4316171820+
4331000000+
4417182021+
4516171820+
4531000000+
4616171820+
4623252627+
4717182021+

4726270000+
. 4816171820+

4823252627+
4831000000+
4922232526+

4931000000+

5022232627+
5122232526+
5131000000+

D000000000+
D00000000GC+
1415000000+
2731000000+
2223000000+
2000000000+
1415000000+
2000000000+
D000000000+
2131000000+
0000000000+
2223000000+
0000000000+
2122000000+
2930000000+
2400000000+
0000000000+
2731000000+
0000000000+
2129000000+
0000000000+

00000000CO+

21290000C )+
00000000C I+
2122000000+
2930000000+
22230000C)+
0000000000+
2122000000+
2930000000+
0000000000+
2730000000+
0000000000+
0000000000+
2730000000+
0000000000+

D PRIME MATRIX FOR.CD3CD2CD3

5773502750~
2357022650~
2721655350~
1021610150~
2357022650~
2602813850+
9622504549+
2721655350+
5296034850-
6115334350+
4330127050+
4620405349+
4620405349
5898268449~
5294913450~
4330127050~
3861323049+
2229335949
4330127050+
9631832049~
9631832049-
1464774850~
1362146750+
1362146750+
1021610150+
5108050349+
1532415150+
1532415150~
1444774850~
7223874049+
2889549650~
4815916049
9631832049+
1444774850~

6810733749~

1362146750+

2041241450+
3332333350+
1360827650+
1021610150~
2357022650+
2602813850~
9622504549+
2721655350+
5296034850+
3057667150~
#*

4620405349~
4620405349+
2949134249+
5898268449+

4330127050+

3861323049~
2229335949-

R

4815916049+
3¢
1444774850+
6810733749~
¥*
5108050349~
10621610150~
1532415150~
1532415150+
7223874049+
1444774850~
* . .
4815916049~
*
1444774850+

68190733749~
*

4082482950~
3333333350+

1360827650+
3005470550+
3333333350+
#*

9622504549+
2721655350+
3861323049-

3057667150~
*

3073205450+

3#*

2949134249+
2949134249~
4330127050+
5296034850~
6115334350+
*

4815916049+
¥*
1444774850~
6810733749~
¥*
5108050349~
5108050349+
1532415150+
3*
7223874049+
7223874049+
M ,

9631832049+
*
1444774850+

1362146750+
* .

2041241450+
6666666750~
1924500950+
1502735350~
3333333350~
*
2721655350~
2886751350~
3861323049+
2229335949-
¥* .
3073205450~
3
5294913450+
2949134249~
4330127050~
5296034850+

3057667150~
S %

4815916049+
#*
1444774850+
6810733749-
3t -
5108050349-
5108050349+

1532415150~
*

7223874049+
7223874049+
#*

4815916049-
3*
1444774850~

6810733749-
*

*

%
1924500950+
1502735350~
1769480550~
*
2721655350
#*

*
2229335949-
#*
3073205450+
x -
5294913450+
1178511350-
6123724450+
#*

3057667150~
#*

4815916049+
*
¥*
6810733749
*
5108050349~
2041241450+
1532415150+
#*
7223874049+
1443375750+
*
4815916049~
3#*
*

6810733749~
3t

#*

* .
3849001850~
2043220150+
1769480550+
3
2721655350~
%

#*

4458671849+
*

3073205450~
#*
5294913450~

1178511350+
#*

*

4458671849+
#*

1924500950~
#*
*
1360827650~
*
5108050349+
2041241450~
1532415150~
*
7223874049+
1443375750+
#*
1924500950+
*
#*

1360827650~
#*



et

0101162900+
0202172900+
0303182900+
0404000000+
0505000000+
0606000000+
0707202229+
0808212329+
0909000000+
1010253000+
1111263000+
1212273000+
1313000000+
1414000000+

1515000000+

1601162931+
1702172029+
1803182129+
1919000000+
2307172022+
2108182123+
2207202227+
2308212326+
2424000000+
2510253031+
2611232630+
2712222730+
2828000000+
2901020307+
2917182021+
2929303100+
3007081011+
3021222325+
3029303100+
3116252930+

0000020000+
0000000000+
00000D00C I+
0000000CC 2+
00000000CO+
0000000000+
3000C20000+
30000000CH+
00000000C0O+
2000000000+

0000030000+

0000000000+
000000000C+
000C0UD0000+
000CUDOOCO+
0000000000+
0000000000+
0000000000+
0000000000+

2930000000+

2930000000+
2930000000+
2930000000+
000000000C+
0000000000+
0000000000+
0000000000+
0000000000+
0816000000+
2223000000+
0000000000+
1220000000+
2627000000+
0000000000+
3100000000+

F MATRIX —-#FORCE CONSTANTS

4860000051+
4860000051+
4860000051+
4600000050+
4600000050+
4600000050+
4860000051+
4860000051+
4600000050+
4860000051+
4860000051+
4860000051+
4600000050+
4600000050+
4600000050+

0000000000+

0000000000+
0000000000+
1600000050+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
0000000000+
1600000050+
3400000050+
3100000050+
4400000051+
3400000050+
3100000050+
2200000050+
8000000049+

0000000000+
000000000C+
0000000000+
* +
% +
* ‘ +
0D00CO00C0O+
0000000000+
* +
0D0000000C+
0000C30000+
000000000+
% +

* +

* T+
5300000050+

5800000050+

5800000050+
3 +
8000000049+
8000000049+
1000000050+
1000000050+

£ +

5800000050+
8000000049 +
8000000049+
3 +
3400000050+
3100000050+
2200000050+
3400000050+
3100000050+
4400000051+
8000000049+

3400000050+
3400000050+
3400000050+
#* +
* +
* +
0009000000+
0000000000+
* +
3400000050+
3400000050+
3400000050+
3* A +
* +
* T+
3100000050+
8000000049+

8000000049+

* +
5800000050+
5800000050+
5800000050+
5800000050+

* +

3100000050+
5800000050+
5800000050+
¥* ) +
3400000050+
3100000050+
1700000050+

3400000050+

3100000050+

1700000050+

1700000050+

K&

Ao &

£
240000C050+
24C00CC050+
% : +
*®.
<€
*®
L3
<€
*® L+
§0C0000049+
2100020050+
21C0020050+
* +
1000020250+
1000000050+
8000000049+
8000000049+
* | +
8000000049+
3100000050+
3100000050+
* +
3400000050+
3100000050+
3+ ’ +
3400000050+
3100000050+

+ + + + + +

* . +

1700000050+

o+ o+ o+ o+
k %k ¥ %

X %k ok ok ¥
+ + + + + +

b

3400000050+
3400000050+

*
+

* ok K ok

* +
3100000C50+
2100000C50+
3100000C50+
3100000C50+
#* +
¥*
¥*
¥*
3
3400000050+
3100000050+
3. o +
3400000050+
3100000050+
#* +
8400000050+

%
+ 4+ + + ++++ o+

+ + + +

#* +
* +
3*. +
* +
* +
* +
¥* S
* +
* +
* . +
3* +
* +
* +
* +
¥* +
* +
* +
* +
* B
3100000050+
3100000050+
3100000050+
3100000050+
* +
* +
3* ' +
* +
* +
3100000050+
3100000050+
* +
3100000050+
3100000050+
* +
#* +



39

3793252953+
3793252953+
3666812253+
3666812253+

1180871654+
1180871654+

1411461054+
1411461054+
2881667154+
2881667154+
1488982054+
1488982054+
2929922254+
2929922254+
3023321754+
3023321754+
1472247954+
1472247954+

3118574153+
9276101553+
1194927654+
3021215954+
1471811954+

3268168253+
3268168253+
1445398954+

Al NORMAL FREQUENCIES AND. COORDINATES FOR CH3CHZCH3

$523103311+
0051684133~
0465596381 -
10018230089+
0680889447~
0092584056+
0018810125+
0083295659+
0030298010+
0274384740-
0150467342+
0569033809+
0010461031-
0740266140+
0014628670-
0029258716-

0147434090+

0183166343+

0593046916+
0044294336+
0797795761+
0016856826-
0070689592~
0108078586+
0032410993+
0004113754~
0027521691+
0006371871~
0067951209+
0194841083~
0017101424~
0028085979+
0004763704+
0789105092+
0008933117+
0569716249+

0592222317+
0065583372+
0381386227~
0016236188~
0679912652+
0174765038+

0C11070389+

0003535029~
0002609908+
0004772681+
0032667924+
0257327739~
0009530178~
0020024665~
0013216232+
0612770417~
0199791913-
0723015173+

0023212152~
0000000000+
0016767147~
0000000C0O0+
0008724570~
0000000000+
0916363592+
0000000000+
0341297883+
0000000C0O0+
0143266510-
0000000000+
0143668272+
0000000C0O0+
0000777601~
0000000000+
0041604533~

0000000000+

0019117343~
0000000000+
0001917780+
0000000000+
0026348543+
0000000000+
0363698051~
00C00CJOGCO0C+
0876424703+
00000000CCO+
0065511346+
00000C0OD0O0+
0306537593+
0000000000+
0003868520-
0000000000+
0016371924+
0000000000+

A2 'NORMAL FREQUENCIES AND COCRDINATES FOR CH3CH2CH3

0752316399+
0547150564+
0344820705 +
0010731690-
0125019160~

0346280838-
0786408582+
0509305580~
0005301658+
0047231636~

0560454817-

0248569786+

0777541805+
0017681162-
0138634638-

0000000063-
0082795763-
0063499670~

0789172773+

0605242909~

0000000080+
0116386036+
0114468451+
0613799985+
0772399396+

Bl NORMAL FREQUENCIES AND COORDINATES FOR CH3CH2CH3

0844481570+ 0495337021+ 0170144372- 0108747777+ 0013229055~
0016994125- 0000000000+ 00C0000000+ 0000000000+ 0000000000+
0219107563- 0450631804+ 0264573333- 0637171651~ 0234882132+

0118710877-
0000000000+
0011024332+
00000000C0O+
0132458750+
000000000C+
0139667593+
000000CC0O0+
0195864425+
C00C0000000+
0720331769+
0Q000C0C0o0+
0579411411~
00000C0000+
0019631026+
00000000600+
0235351018+
0000000000+

0000000000+
0000000000+

0000000000+

0000000000+
0000000000+

0015909217~
0000000000+
0280287517+

0900940101+
0900940102+
0900940201+
0900940202+
0900940301+
0900940302+
0900940401+
0900940402%
0900940501+
0900940502+
0900940601+
0900940602+
0900940701+
0900940702+
0900940801+
0900940802+
0900940901+
0900940902+

050027C101+
0500270201+
0500270301+
0500270401+
0500270501+

0700520101+
0700520102+
0700520201+



#E

1445398954+

9734934753+

9734934753+
1380489554+
1380489554+
2887790654+
2887790654+
3020230354+
3020230354+
1484182054+
1484182054+

2771916253+
7946889953+
1203669154+
3016234454+
1475769354+
3028565754+

8766867753+
8766867753+
3633394253+
3633394253+
1169774854+
1169774854+
1413418954+
1413418954+
2387534054+

B1 NORMAL FREQUENCIES AND COORDINATES FOR CH3CH2CH3

0373102330+
0181914800-
0137830761~
0396282259~
0184431768+
0042402912~
0001114506+
0003378296~
0614065169~
0216565666+
0656050586+

0000000C00+
0568837288+
0000000C00+
0414408859+
0000000G00+
0013487150+
0000000C00+
0003889C88+

-0CG00000C00+

0236779284+
0000000C00+

0000000000+

0784438598+

0200000000+,

0359596353~-
0000000000+
0007345247~
0000000000+
0018205982~

10000000000+

0394984758+
0000000000+

0000000000+
0012009082+

0000000000+

0641027683+
0000000000+
0369172996+
0000000000+
0000240383+
0000000000+
0186645963+
0000000000+

C000030200+
C015158264~
G000000000+
0281857093~
G000030000+

“@928253191+

C000000000+
0002096170+
0000000000+ .
0057488347~
0000000000+

- B2 NORMAL FREQUENCIES AND COORDINATES FOR CH3CHZCH3

0550531870+
0560196444+
0589176845+
0000387044+
0188350810~
0022114520+

0842982246—

0799290796+
0256675744~
004444918~
0014375242~

0C13983203-

0634101573~
0198067354~
0731319689+
0004142375+
0151218533~
0031173860+

0000000262+
0055193077~
0119972235~
0590361612+
0599725119~
1 0523797014-

0000000174~

0070654017+
0191725231+
0456671316+
0762684564+
0409893323~

A1l NORMAL FREQUENCIES AND COORDINATES FOR CH3CD2CH3

0521524879+
0076351312~
0483763373~
0022319874+
0644581858~-
0178416304+
0023625413~
0042977871~
0023824404+

0601408511+
0043126104+
0788692505+
0016728858~
0665727259~
0105553287+
0C18330C05+
0C10541155-
0019502590+

0576850444+
0063657221+
0377564841~
0016057253~
0691400782+
0170796730+
0023927703+
0009723279~
0001304033~

0022283515-
0000000000+
0016776156~
0000000000+
0012689732~
0000000000+
0927463144+
0000000000+
0370280231+

0019550970~
0000000000+
0001986277+
0000000000+
0026675390+
3000000000+
0369075356~
0000000000+
0927981591+

0000000000+
0092745313-
0000000C00+
0132442841+
0000000000+

-0001903743-
0000000C0O0+

0789025669+
0000000CQ0+
0521994114+
0000000000+

0000000C29+
0006723708+
0031745949-
0665497512+
0009607171+
0745632443+

0144714291-
0000000000+
0007746536+
0000000000+
0170707524+
0000000C0Q+
0008719213+
0000000C00+
0026075543—

0700520202+
0700520301+
0700520302+
0700520401+
0700520402+
0700520501+
0700520502+
0700520601+
0700520602+
0700520701+
0700520702+

0600420101+

0600420201+
0600420301+
0600420401+
0600420501+
0600420601+

0900920101+
0900920102+
0900920201+
0900920202+
0900920301+
0900920302+
0900920401+
0900920402+
0900920501+



g€

2887534054+
1069494154+
1069494154+
2121608454+
2121608454+
3023202554+
3023202554+
1473736054+
1473736054+

0005788165+
7511877353+
1058141254+
0542664571+
0128773619+

1312368454+
1312368454+
7409054053+
7409054053+
9709547853+
9709547853+
1415813054+
1415813054+
2887768654+
2887768654+
3020184554+
3020184554+
1476712454+
1476712454+

Al NORMAL FREQUENCIES AND COORDINATES FOR CH3CD2CH3

0010553098+
0266359352+
0620446458+
0002543455+
0757334717+
0014331496~
0004470543
0078829353+
0036766318-

0001239062+
0100623618+
0003644123+
0029494564~
0010283701+
0004153278+
0789609712+
0014902190~
0602497783+

0000454388~
0080809826~
0001721700-
0035375505-
0001204852+
0017921032+
0613127239-
0194874889~
0768436201+

0000000CO0O+
0026346348+
0000000G0O0+
0027956667+
0000000000+
0000898983+
0000000000+
0017002837+
00000000600+

0000000000+
0006248114~
0000000000+

0037530044~

0000000000+
0001214968~
Q000000000+
0009313774~

0000000000+

A2 NORM£ . FREQUENCIES AND COORDINATES FOR CH3CD2CH3

0751941584+
0271438939+
0588023297+
0010606125~
0/557v=597-

0437055643-
0886053925+
0133696171+
0000816514~
00XX-5=794~

-0493524271-

0371103603~
0777523101+
0015436697~
0/1-U4=797~

0000000123~
0038036657~
0094437566~
0789201440+
07Y-6T777U~

0000D00056+
0045438537+
0151305275+
0613848212+
D773-7-956+

B1 NORMAL FREQUENCIES AND COORDINATES FOR CH3CD2CH3

0609663510+
0179573981~
0695257191+
0020547343-
0362154735~
0129005474~
0040986048+
0045949130~
0040718612~

0001067250+

0002906193~
0614083503~
0102105134+
0755961341+

0437028382~
0000000000+
0686628125+
0000000000+
0568744389+
0000000000+
0117480416~
0000000000+
0015899496+
0000000000+
0000109679+
0000000000+
0004832073+
0000000000+

0602467690+
0000000000+
0196838470-
0000000000+
0721833218+

‘0000C00000+

0111858185+
0000000000+
0010732185-
0000000000+
0017429292~
0000000000+
0253599807+
0000000000+

0133262380-
00Cc0000C00+
0074185516+
0000000000+
0013194506-
0000000000+
0916364079+
0000000000+
0369194662+
0000000000+
0000174810~
0000000200+
00231445643+
00000000CO+

0094153694+
0000000G00+
0013056149~
0000000000+
0012056637~
00C0000000+
0359371117~
0000000000+
0928258993+
000000C000+
0002012888+
000000C000+
0001565062~
00060GC000+

0000000000+
0725736935+
0000000000+
0649629889
0000000000+
0005039012+
0000000000+
0019032253~
0000000000+

0000000000+
0000000000+

0000000000+,

0000000000+
0000000000+

0124411734~
0000000000+
0017824237-
0000000000+
0085840952~
000000C00C0O+
0032002691~
0000000000+
0001844888~
poooco0CO0+
0789040627+
0000000000+
0594325367+
0000000000+

0900920502+
0900920601+
0900920602+
0900920701+
0900920702+
0900920801+
0900920802+
0900920901+
0900920902+

0500250101+
0500250201+
0500250301+
0500250401+
0500250701+

0700570101+
0700570102+
0700570201+
0700570202+
0700570301+
0700570302+
0700570401+
0700570402+
0700570501+
0700570502+
0700570601+
0700570602+
0700570701+
0700570702+



9

1141398654+
6624720753+
28358657853+
3021714654+
1474462504+

2260253554+

1013584454+
1013584454+
3124837253+
3124837253+
7341266653+
7341266653+
1135186854+
1135186854+
2065136154+
2065136154+
1485037254+
1485037254+
2924813654+
2924813654+
2259413954+
2259413954+
1059360954+
1059360954+

B2 NORMAL FREQUENCIES AND COORDINATES FOR CH3CD2CH3

0682554268+
0464145854+
0533829408-
0014646868
0176793962
0047368813+

0018922937~
0759998730+
0648228696+
0602103373+
0039663483~
0016302685-

0693644258+

0450990701-
0542978542+
0016911176-=
0126463128-
0066033339+

0115652790~

0036092781-

0000000033+
0789149575+

0601870269-

0017800337+

0182689424+
0042869330+
0000000026~
0613671455+
0766938086+

‘0000310170~

Al NORMAL FREQUENCIES AND COORDINATES FOR CD3CH2CD3

0646650512+
0051284502-
0430573521-
0015281102+
0268198972+
0022420141~
0536124349~
0086486699+
0019808237+
0040028938-
0177565660+
0603328631+
0018668356~
0789594342+
0040350868-
0000004195-
0056487896+
0009315320+

0098686498+
0028019239~
0756113042+
0026533230~
0624487842+
0022295430+
0152960920~
0004021830~
0016959016+
0002218689~
0065475749+
0000509831~
0022944431~
0006602464—
0007801624+
0824686725+
0003147451+
0563773590+

0417873606=
0105388692
0490912084~

0028401460—

0718106522+
0069062542+
0228552529+
0048324513+
0000695317~
0002678675+
0017135106-
0030330946-
0007786691-

0004073196+

9035053123+
0562844668~
0122025636~
0814397811+

0552680742+
0000000000+
0007037168~
0000000000+
0092214986+
0000000000+
0713734235+
0000000000+
0413887105+
00C0000000+
0062656440-
0000000000+
0029078220+
0000000000+
0006142611+
0000000000+
0021508850+
0000000000+

0271038902~
0000090000+
0001021622~
0000000000+
0061222463—-
0000000000+
0303874366~
0000000000+
0908930324+
0000000000+
0063410982+
0000000000+
0011724715+
0000000000+
0001429971+
0000020000+
0011585260~
00000080000+

00766043279—
0020915457+
0000000C53+

0012055380-

0027127715+

0996400046+

0063605441~
0000000000+
0010491357+
0000000000+
0066227365—
0000000000+
0159216079+
0000000000+
0015755337-
0000000000+
0768776480+
0000000000+
0612014684—

‘0000000000 +

0011836558-
00000000CO+
0011867783+
0000000000+

0660380101+

0600380201+
0600380301+
0600380401+

0600380501+

0600380601+

0900910101+
0900910102+
0900910201+
0900910202+
0900910301+
0900910302+
0900910401+
0900910402+
0900910501+
0900910502+
0900910601+
0900910602+
0900910701+
0900910702+
090091C801+
0900910802+
0900910901+
0900910902+



LE

£183723953%
1147447754+

7266061553+

2254333954+
1055388054+

9047263053+

9047263053+,

1417598454+
1417598454+
7428284653+
7428284653+
1062212554+
1062212554+
2065066354+
2065066354+
2251704054+
2251704054+
L057983854+
1057983854+

5675088453+
1813533953+
1092025954+
2255669854+
1059168554+
3022965054+

A2 NORMAL FREQUENCIES AND 'COORDINATES FOR CD3CH2CD3

0754807995+
0166615769~
0623577428+
0020669090~

0115013217~

0268422519~
0786816026+
0549973826+
0025462722+
0075830804+

0598510005~
0563001536~
0539766852+
0037486618-
0179057310-

0000000127~
0067898220+
0057962132~
0823278821+
0560573095~

0000000GC84~-
0177704257-
0118203636+
0565447754+
0796691859+

B1 NORMAL FREQUENCIES AND COORDINATES FOR CD3CH2CD3

0873078739+
0067989520-
0468958608
0030645761+
0104194682~
0118732486~
2040271206—
0299592303-
2044657644~

2001576367+

2011795636~
0566792992-
0056564721+
37545386C 3%+

0451380280+

0000000000+
0748546426+
0000000000+
0426660282+
0000000000+
0165459404+
0000000000+
0016431985+
0000000000+
0023027447+
0000000000+
0160368264+
0000000000+

0120297449-
0000000000+
D398100296-
0000000000+
0887233393+
0000000000+
0191665473~
0000000000+
0007511148~
0000000000+
0038029233~
0000000000+
0040289764+
0000000000+

00836161565~
0000000020+
0235140976-
0000000000+
0046907003+
0000000000+
0811548670+
0000000000+
0410638217+
0000000000+
0002281002~
0000000000+
0329054067+

‘000000C000+

0071355141+
0000000000+
0066124267+
0000000000+
0026599069~
0000000000+
0372663917~
0000000000+
0910519556+
0000000000+
C003119733+
¢000000000+
0147967924~
C000000000+

‘B2 NORMAL FREQUENCIES AND COORDINATES FOR CD3CH2CD3

0682646395+

0588568247~

0417655512+
0028309960-
0110409981~
0012383650+

0711030277+
0451658244+
0536032570~
0024130998+
0047287130-

0017072385~

0120267455+
0670516394+
0727681395+
0041104640~
0065063615~
0622370006+

0060864106-
000000C0001-
0006426755+
0823278915+

0564236472~

0010162665-

0101291895+
0000000039+
0088163948+
0564756007+
0814232696+
0006544143~

0000000000+
0000000000+
0000000000+
0000000000+
0000000000+

0053028869~
0000000000+
0025871564~
0000000000+
0054001603~
0000000000+
0216842218~
0000000000+
0002676055~
0000000000+
0822566188+
0000000000+
0519576339+
0000000000+

0001039839+
0000000052+
0029975787-
0013752122+
0001610637+
0999454176+

0500290101+
0500290201+
0500290301+
0500290401+
0500290501+

0700550101+
0700550102+
0700550201+
0700550202+
0700550301+
0700550302+
0700550401+
0700550402+
0700550501+
0700550502+
0700550601+
0700550602+
0700550701+
0700550702+

0600350101+
0600350201+
0600350301+
0600350401+
0600350501+
0600350601+



ot

5917801453+
9917801453+
3099287853+
3099287853+
7336915853+
7336915853+
1134743854+
1134743854+
2058624654+
2058624654+
1080752954+
1080752954+
2127060754+
2127060754+
2259914554+
2259914554+
1055775854+
1055775854+

2185002153+
6699899953+
8875447953+
2253672754+
1057975354+

1309370754+
1309370754+
7027645653+

#A1l NORMAL FREQUENCIES AND COORDINATES FOR CC3CD2CD3

0680958201+
0111591724+
0448225043~
0019235625+

0266913652+

0032949140~
0494344472-
0051761115~
0018989329+
02480789C0-
0131786857 -
0592146359+
0003841325+
0715103719+
00371298¢ )~
0052009988-
0025477117~

0239068109+

0129728002+
0009569715+
0748741841+
0026415325~
0628626732+

00222249644+

0162185788~
0016778824+
0024219088+
0013404635-
0004871665+
0211709194~
0019038576~
0057174241+
0009962522+
0822710866+
0002906752+
0522792036+

0425336552~
0049727799~
0486287870~
0028162192-

0712429158+

0068582884+
0186935185+
0072972947+
0006182441+
0010488658+
0193648821+
0285688515~
0019936030~
0040043731~
0036245670+
0561527606~
0029385910~
0766851125+

0490456557+
0000000006+
0007630436
0000000000+
0093757999+
0000000000+
0758212838+
0000000000+
0385164072+
0002000000+
0023547101~
0000006000+
0154315774+

.000000G000+

0000333802+
000000C000+
0054745808~
000000GC000+

0235568698—
0000C0C000+
0000759900~
0000C0C000+
0061553423~
0000000000+
0332674869~
0000000000+

0868739195+

0000000000+
0035901667+
0000000000+
0269904548+
0000000000+
0005463051~
0000000000+
0033480563+
60000000C0+

A2 NORMAL FREQUENCIES AND COORDINATES FOR CD3CDzCD3

0754365523+
0497970536+
0421645721+
0020108226~
0069054590~

0354157041~
0849435482+
0382520851-
0008382365+
0081484177~

0552725462—
0135362356+
0820565438+
0032815096-
0042036085~

0000000028+
0056273928~
0013303695+
0823494536+
0564369553~

0000000240~
0094841828+
4048866755+
565955209+
0817503366+

BI NORMAL FREQUENCIES AND COORDINATES FOR CD3CL2CD3

0593579014+ 0583640021- 0436080670+ 0324973311+ C101626136-
0011514243~ 0000000000+ 0000000000+ 0000000000+
0466421824+ 0787304181+ 0388582861+ 0039265799+ 007868748~

20000€0000+

0165825070+
0000000000%
0009183896+
0000000000+
0084362897-
0000000000+
0023009649~
0000000000+
0184723002+
0000000000+
0682780467+
0000000000+

0621544646~

0000000000+
0048030507+
0000000000+
0275380986+
0000000000+

0000000000+

0000000000+

0000000000+

2000000000+

0000000000+

0028138232+
0000000000+
0048845632~

0900910101+
0900910102+
0900910201+
0900910202+
0900910301+
0900910302+
0900910401+
0900910402+
0900910501+
0900910502+
0900910601+
0900910602+
0900910701+
0900910702+
0900910801+
0900910802+
0500910901+
0900910902+

0500260101+
0500260201+
0500260301+
0500260401+
0500260501+

0700590101+
0700590102+
0700590201+



6€

7027645653+
7687541053+
7687541053+
1048882154+
1048882154+
2065062754+
2065062754+
2251400354+
2251400354+
1060134954+
1060134954+

1891939553+
5769945353+
9848258353+
2241200854+
L058956054+
2272926954+

Bl NORMAL FREQUENCIES AND COORDINATES FOR CD3CD2CD3

0087272705-
0621963279-
007317194 5—-
0178176336-
0408417044+
0042636463-
0001440077+
0009935720-
0567045583~
0098045340+
0706080374+

B2 NCRMAL

0564182808+
0609040500+
0541083540+
0000826268+
0127356015~
0042139910+

0000000000+
0026744176~
0000000000+
0194862307+
0000000000+
0018948892+

0000000000+

0012110477+
0000000000+
0018003772~
0000000000+

FREQUENCIES

0557993655~
0774793084+

0294396567~

0008347643~
0027210286~
0029314101~

0000000000+
0777322057+
0000000000+
0136777283~
0000000000+
0010272410~
0000000000+

0036304472-

0000000000+
0185676697+
0000000000+

00000C0000+
0033437937+
00000G0000+
0740907217+
0000000000+
0410723582+
00000C0000+
0001819752~
00060G0000+
0417243033~
0000000000+

D000000C00+
0034829958~
2000000C00+
0348054527~
2000000C00+
0910502779+
0000000000+
0002857438+
0000000000+
0195523212+
0000000000+

AND COORDINATES FOR CD3CD2CD3

0608556338~
0145786726~
0771566125+
0008420324+
0093120155~
0065945747+

0000000058+
0047964369-
0037105103~
0615726007+
0563989872-
0546918204~

‘0000000093+

0071529801+
0138691425+
0423114108+
0810076271+
0374698603-

0000000000+

0023053683~-"

0000000000+
0273283000+
0000000000+
0002508402~
0C00000000+
0822729857+
0000000000+

0494688330+

0000000000+

0000000097+
0009719413+
0068065094~
0664616164+
0007780013+
0743974113+

0700590202+
0700590301+
0700590302+
0700590401+
0700590402+
0700590501+
0700590502+
0700590601+
0700590602+
0700590701+
0700590702+

0600440101+
0600440201+
0600440301+
0600440401+
0600440501+
0600440601+



0101033543+
0202343644+
0301033545+
0404063435+
0505343644+
0604063435+
0707093435+
0808343644+
0907093435+
1010123543+
1111344400+
1210123545+
1313384600+
1414374700+
1515480000+
1616383946+
1717374700+
1818374800+
1919383946+
2020374700+
2121374800+
2222244149+
2323406250+
2422244151+
2525274041+
2626404250+
2725274041+
2828304041+
2929404250+
3028304041+
5131334149+
3232405000+
3331334151+

0000G0000C0+
0000800000+
0000C0O0000+
3643000000+
00U0COV00CH+
3645C00000+
3643C00000+
0000C00000+
3645C00000+
0000C00000+
0000C00000+
0G00CG00000+
0000C00000+
0000C00000+
0000CC00C0O+
0000C00000+
0000C00000+
00000000CU+
0000C00000+
0000G00000+
0000C00000+
0000C00000+
0000C0000C+
0000C000C0+
4249CG000C I+
0000CC00C 2+
4251G000CO+
4249C00000+
0000600000+
4251G000C )+
0000C00000+
0000CC000C+
00C0L00000+

GAMMA MATRIX FOR CH3CH2CH3

5773500050-
1000000051
8164970050+
5773500050~
10060000051~
8164970050+
5773500050~
1000000051-
8164970050+
1666666750—
2886751750~
2357022650+
2886751750+

2886751750+

2886751750+
1000000051+
1000000051+
1000000051+
1000000051+
1000000051+
1000000051+
5773500050+
10000G0051+
8164970050+
5773500050+
10000C0051+
8164970050+
5773500050+
1000000051+
8164970050+
1666666750+
2886751750+
2357022650+

164970050+
2108180050~
5773500050+
164970050+
2108180050~
5773500050+
2164970050+
2108180050~
5773500050+
2357022650+
5270460049+
1666666750+
1091090050~
5976140049+
2672610050+
6546540050+
3585690050-

6831300050+

6546540050+
3585690050~
6831300050~
8164970050~
2168180050+
5773500050+
8164970050~
2108180050+
5773500050+
8164970050-
2108180050+
5773500050+
2357022650~
5270460049~
1666666750+

4868650050~
5773500050~
6024640050~
5270460050+
2886750050+
3726780050+
5270460050~
2886750050+
3726780050~
3042900049-

12581990050+
4303310049+

2672610050+
2672610050+
¥*

8164970050—
2672610050+
2672610050+
8164970050+
2672610050+
2672610050+
4868650050+
5773500050+

6024640050~

5270460050~
2886750050~
3726780050+

5270460050+

2686750050-
3726780050~
3042900049+
2581990050+
4303310049+

2581990050+
2581990050+
25819930050+
4260050050+
2581990050+

4303310049+

4260050050+
2581990050+
4303310049+
2581990050+
%

2581990050
%+ .

e

X v &

672610050+

UK

672610050+

)

E

o
<t

2581990050+

2581990050+
2581950050+
4260060050-

25819390050+

4303310049+

4260050050

2581990050+
4303310049+
2581990050+
.'(.

2581990050+

ok ok ok Kk Kk Xk

¥*
+*
*
2886750050+
¥*

4082480050-

2886750050~

*
4082480050+

3%

3

X ok Kk K.k

2886750050~
* .

4082480050~
2886750050+
*
4082480050+
3
+*
*

ook ok ok kK K K Ok K K K K

*

* .

* .
2581990050+
¥*
2581990050+
2581990050+

*

2581990050+
*

2581990050+
*

2581990050+
2581990050+
¥*
2581990050+
*
¥*
*.



h

G¢100000007+
¢G100070007+
0100140007+
0100210006+
0200270007+
0200340007+
0200410007+
0200480006+
0300540007+
0300610007+
0300680007+
0300750006+
V4008100074
040uv88UCCTH
C40U950007+
0401020006+
0501080007+
0501150007+
0501220007+
U50129vule+
06U1350uuT7+
0601420007+

0601490007+

0601560006+
0701620007+
0701693C07+
0701760007+
0701830006+
0801890007+
0801960007+
0802030007+
08C2100006+
090216U007+
0902230007+

MORMAL COORDINATES FOR CH3CH2CH3

2991395650~
£421607450+
6070951249+
(000000000 +
(000000000 +
C0000000CU+
0000000000+
4217752150~
2918081650-
3190199850~
5600171445+
000000000 U+
8677987049+
8109406348+
2785366349+
2339310350+
2994622449+
2152793050~
1331157248~
1125700150+
5377150549~
1634610950~
5543651849+
2124249850~
8677987049+
8109406348+
2785366349+
2339310350~
2994622449~
2152793050+
1331157248+
1125700150+
5377150549—
1634610950-

1247315049-
1245633650+
1104034450+
0000000000+
0000000000+
Q000000000+
0000000000+
1559566950-
2114787250+
2476338550+
2687752850+
0CUV0000000+
2568530950~
9254791349+
2831360550+
2144165750+
6418296948~
2498361150+
4886822049+
1126901950~
4800063949+
3295447850-
6507271049-
1822096450+
2588530950-
9254791349+
2831360550+
2144165750~
6418396948+
2498361150~
4886822049~
1126901950~
4800063949+
3295447850~

2243666750~
0000000000+
3044876450+
0000000000+
00000000VCO+
3612674650+
0000000C00+
1685577850~
1653556550~
0000000000+
3032746450+
00C0000000+
2544198350+
1852974350~

.3161925950-

1912207850+
5247315549+
2398882350~
4338541949~
5115055049~
2236224549+
2940562050+
2082565649
2182330950+
2544198350+
1852974350+
3161925950-
1912207850-
5247315549~
2398682350~
4338541949+
5115055049~
2236224549+

2940562050~

(MOLECULAR CeMe

1979612950-
0000000000+
2130101850-
0000000000+
0000000000+
1612492750~
00000000C0O+
1056828749+

3216908450~

0000000000+
2665601350-
0000000000+
3194642950-
2648927450+

1833357650-.

5340414048+
1273368650+

1099771350~

1648580150+
2902214650+

1321815650-

2377038350+
1725081350-
2015209450+
3194642950~
2648927450~
1833357650~
5340414048~
1273368650-
1099771350-
1648580150~
2902214650+
1321815650-
2377038350~

AXES)

3178313250-
0000000000+
3343836550~
0000060000+
00000000060+
§770947049-
0000000000+
4895664250-
2184157550+
0000000000+
2288848650+
00000C0000+
2757055348-
1566578150+
4408234548-
3356701550~
3081755250-
2761199749~
3277965650-
2251925449~
2196912750~
1603400850+
2348207050~
9289744049+
2757055348~
1566578150~
4408234548-
3356701550+
3081755250+
2761199749
3277965650+
2251925449~
2196912750~
1603400850~

1072157149~

0000000000+

4424421950+
0000000000+
0000000000+
1379182849+
00G0000000+
8894762048-
3663380249~
0000000000+
3170225350
0000000000+
1206014048-
3053499347+
7782884848+
5766401248+
1141408550~
3896660050+
2178459350—
2599021050-
1139569850+
2659990650+
1653960950~
1734115450-
1206014048~
3053499347-
7782884848+
5766401248~
1141408550+
3896660050+
2178459350+
2599021050~
1139569850+
2659990650-

9315187749~
0000000000+
1180817650+
00000006000+
0000000000+
4977142650~
0000000000+
D000000C0O0O+
6653165249+
0000000000+
1982390150+
0000000000+
6113740148~
3276461150~
1171537249+
0000000000+
1154571950~
2471820349~
2522741150+
0000000000+
8680781949~
1027781150+
3258950150~
0000000000+
6113740148~
3276461150+
1171537249+
0000000C00+
1154571950+
2471820349~
2522741150~
0000000000+
8680781949~
1027781150~



on

0902300007+
0902370006+

1002430007+

1002500007+
1002570007+

1002640006+

1102700007+
1102770007+
1102840007+
1102910006+
1202970007+
1203040007+
1203110007+
1203180006+
1303240007+
1303310007+
1303380007+
1303450006+
1403510007+
1403580007+
1403650007+
1403720006+
1503780007+
1503850007+
1503920007+
1503990006+
1604050007+
1604120007+
160419G007+
1604260006+
1704320007+
1704390007+
1704460007+
1704530006+

NORMAL COCRDINATES FOR-QH3CH2CH3 (MOLECULAR CeMs. AXES)

5543651846+
2124249850+
124878945G~
392654764G -
8762117146+
00000C000C+
00000U0CUC+
Q0U0UCOTOC+
00000C0GCOC+
3763720049 -
3406160849~
5571166345+
72561G9524G+
0000000G00+
00000C0C0C+
0000000C0OC+
1100769&5C—
00000C0COC+
0000000CO0+
00000GOCO0+
0000C0Q0COU+
8065122443+
1283926950+
5370227145-
0000000000+
0000000C0G+
00000000C )+
0000500000+
5074C74750~
0000000000+
2654620149+
2068903649+
0000000000+
1643748550+

6507271049~
1822096450~
1378895850~
2784362949—
8577638749~
0000000000+
00000G0000+

9500000000+

0000000000+
1490338549+
3431393549+
1530844849+
1722439649~
0000000000+
0000000000+
0000000000+
1065185850+
0000000000+
0000000000+
0000000000+
0000000000+
7330507049+
1039522950~
6857366048+
0000000000+
0060000000+
0000000000+
0000000000+
2864706950~
0000000000+
1289062049~
1295181650~
0000000000+
2373341150~

2082565649~
2182330950~
7573501048~
0000000000+
1637748249+
0000000000+
0000000000+
3195906249~
0000000000+
8487789349+
9770497849+
0000000000+
8103229549~
0000000000+
0060000000+
0000000000+
4376459049+
0000000000+
0000000000+
0000000000+
0000060000+
1345205750~
1647135150~
0000000000+
0000000000+
0000000000+
0000000000+
2608486649
1312193C50-
0000000000+
6546681449~

0000000000+

0000000000+
5944947049+

1725081350~

12015209450~
6234402249+

00000000G0+
3249702048~
0000000000+
0000000000+
5198802849+
0000000000+
4889802349~
4641638349+
0000000000+
3424945149+
0000000000+
0000000000+
0000000000+
1447804250+
0000000000+
0000000000+
0000000000+
0000000000+
6168013549—
1108790149~
00000000C0O+
00000000C0+
00000000C0O+
0000000000+
4577960350+
2500056750~
00000000C0O+
5889892549—
00000000C0+
00000000CO+
3658457650+

2348207050~
9289744049~
2066450249+
6200000000+
2350041249+
0000000000+
0200600000+
7078363549+
0000000000+
3166703149+
1451358149+
02000C0000+
15658405749+
0000000000+
0200000000+
C200000000+
1239387149+
6200000000+
6200000200+
0200000000+
GD00000000+
2414560449+
1468429349~
¢200000000+

CO00000C00+

C2300000000+
0200000000+

6516173750~

1168308548-
CJ200000000+
1340193150+

.GD00000000+

6200000000+
9726596048+

1653960950-
1734115450+
1441320249~
0000000000+
3880969049~
0000000000+
0000000000+
6741346149~
0000000000+

4671417849+
-3531000849-

0000000000+
5466414049+
0000000000+
0000000000+
0000000000+
2238715648+
0000000000+
0000000000+
0000000000+
0000000000+
7407733449
4538898949-
0000000000+
0000000000+
0000000000+
0000000000+

1061708849+

5724210248~
00000060000+
4023676750-
0000000000+
0000000000+
4125929750+

3258950150~
0000000000+
1268445849+
0000000000+
1904126649+
0000000000+
0000000000+
3524758449+
0000000000+
0000000000+
1027034149+
0000000000+
3615417749+
0000000000+
0000000000%

"0000000000+

9285515549-
0000000000+

0000000000+

0000000000+
0000000000+
0000000000+
6091039949+
0000000000+
0000000000+
0000000000+
0000000000+
2063243649+
1871236750+
0000000000+
5234472150~
00006000000+
0000000000+
0000000000+



Eq

1604590007+
1804660007+
1804730C07+
1804800006+
1904860007+
1904930007+
1905000007+
1905070006+
2005130007+
2005200007+
2005270007+
2005340006+
2105400007+
2105470007+
2105540007+
2105610006+
2205670007+
2205740007+
2205810007+
2205880006+
2305940007+
2306010007+
2306080007+
2306150006+
2406210007+
2406280007+
2406350007+
2406420006+
2506480007+

2506550007+

2506620007+
2506690006+
2606750007+
2606820007+

NORMAL COORDINATES FOR CH3CH2CH3 (MOLECULAR CeM. AXES)

3772576049+
9623217048+
0000000000+
1367199350-
0000000000+
0000000000+
5074074750-
0000000000+
3554620149-
2068903643~
00000000C D+
1543748550+
3772576049+
9623217048+
00000000C )+
1367199350+
2991395650+
4421607450—-
6070951249+
0000000000+
0000000000+
0000000000+
00000000C0+
4217752150-
2918081650-
3190199850~
56001714649-
0000000000+
8677987049~
€109406348-
2785366349+
2339310350+
2994622449~
2152793050+

9553232049~
1866096850+
00000V0000+
5168914050+
0000000000+
0000000000+
2864706950
0000000000+
1283062049+
1295181650+
0000000000+
2373341150~
9553232049~
1866096850+
0000000000+
5168914050-
1247315049+
1245633650-

1104034450+

0000000000+
0000000000+
0000000000+
0000000000+
1559566950~
2114787250+
2476338550+
2687752850~
0000000000+
2588530950+
9254791349-
2831360550+
2144165750+
6418396948+
2498361150~

5354646049-

00006000000+
0000000000+
3621734050~
0000000000+
2608486649+

1312193050~

0000C00000+
6546681449+
0000600000+
0000000000+
5944947049+
6354646049~
0000600000+
0000000000+
3621734050+
2243665750+
0000000000+
3044876450+
0000000000+
0000000000+
3612674650~
0000000000+
1685577850~
1653556550~
0000000000+
3032746450
0000000000+
2544198350~
1852974350+
3161925950~
1912207850+
5247315549~
2398882350+

9558498449+
0000000000+
0000000000+
2540448050+
0000000000+
4577960350~
2500056750
0000000000+
5889892549+
0000000000+
0000000000+
3658457650+
9558498449+
0000000000+
0000000000+
2540448050-
1979612950+
0000000000+
2130101850~
0000000000+
0000000000+
1812492750+
0000000000+
1056828749+
3216908450-
00000000G0+
2665601350+
0000000000+
3194642950+
2648927450~
1833357650~
53404140648+
1273368650~
1099771350+

1349096450+
0000000000+
0000000000+
3729201649+
0000000000+
6616173750+

1168308548-

0000000000+
1940193150~
0000000000+
0000000000+
9726596048+
1349096450+
0000000000+
0000000000+
3729201649-
3178313250+
0000000000+
3343836550~
0000000000+

0000000000+

9770947049+
0000000000+
4895664250~
2184157550+
0000000000+

2288848650~
0000000000+

2757055348+
1566578150~
4408234548~
3356701550~
3081755250+
2761199749+

5047735050+
0000000000+
0000000000+
2721192150+
0000000000+
1061708849~
5724210248~
0000000000+
4023676750+
0000000000+
0000000000+
4125929750+
5047735050+
0000000000+
0000000000+
2721192150~
1072157149+
0000000000+
4424421950+
0000000000+
0000000000+
1379182849~
0000000000+
8894762048-
3663380249~
0000000000+
3170225350+
0000000000+

1206014048+

3053499347~
7782884848+
5766401248+
1141408550+
3896660050~

3816223950~
0000000000+
0000000000+
0000000000+
0000000000+
2063243649~
1871236750+
0000600000+
5234472150+
0000000000+
0000000000+
0000000000+
3816223950~
0000000000+
0000000000+
0000000000+
9315187749+
0000000000+
1180817650+
0000000000+
0000000000+
4977142650+
0000000000+
0000000000+
6653165249+
0000000000+
1982390150
0000000000+
6113740148+
3276461150+
1171537249+
0000000000+
1154571950+
2471820349+



!

2606890007+
2606960006+
2707020007+
2707090007+
2707160007+
2707230006+

2807290007+

2807360007+
2807430007+
2807500006+
2907560007+
2907630007+
2907700007+
2907770006+
3007830007+
3007900007+
3007970007+
3008040006+
3108100007+
3108170007+
3108240007+
3108310006+

.3208370007+

3208440007+
3208510007+
3208580006+
3308640007+
3308710007+
3308780007+
3308850006+

NORMAL CCORDINATES FOR CH3CH2CH3 (MOLECULAR. CeMe AXES)

1331157248-
1125700150+
537715054 )3-
1634610950~
5543651849~
2124249850+
8677987049-
8109406348~
2785365349+
2339310350~

2994622449+

2152793050~
1331157248+
1125700150+
5377150549—
1634610950—
5543651849-
2124249850—-
1248789450+
3928547649+
8762117149+
0000000000+
0000000000+
0000000000+
0000000000+
3763730049~
3406100849~
5571166349+
7256195249~
0000000000+

4886822049+
1126901950~
4800063949+
3295447850~
6507271049+
1822096450~
2588530950+

9254791349~

2831360550+
21644165750~
6418396948—
2498361150+
4886822049~
1125901950—-
4800063949+
3295447850~—
6507271049+
1822096450+
1378895850+
2784362949+
8577638749~
QOOOOOOOOO+
9000000000+
5000000000+
0000000000+
1490338549+
3431393549+
1530844849+
1722439649+
0000000000+

4338541949~
5115055049~
2236224549+
2940562050+
2082565649+
2182330950-
2544198350~
1852974350~
3161925950-
1912207850-
£247315549+
2398882350+
4338541949+
£115055049-
2236224549+
2940562050-
2082565649+

2182330950+

7573501048+
C000000000+
1537748249+
G000000000+
cO00000000+
3195906249+
0000000000+
8487789349+
9770497849+
0000000000+
8103229549+
0000000000+

1648580150+
2902214650+
1321815650~
2377038350+
1725081350+
2015209450~
3194642950+
2648927450+
1833357650~
5340414048~
1273368650+
1099771350+
1648580150~
2902214650+
1321815650~
2377038350~
1725081350+
2015209450+
6234402249~
0000000000+
3249702048~
0000000000+
0000000000+
5198802849~
0000000000+
4889802349~
4641638349+
0000000000+
3424945149~
0000000000+

3277965650
2251925449~
2196912750~
1603400850+
2348207050+
9289744049~
2757055348+
1566578150+
4408234548-
3256701550+
3C81755250-
2761195749+
3277965650+
2251925449-
2196912750~
1€0340C850-
2348207050+
9289744049+
2C6645C249—
0G0000CC0o0+
2350041249+
0C0000GC00+
0GC0000CT00+
7C78363549~-
0C0000CG00+
3166703149+
1451358149+
0000000000+
1658405749-
0G00000G000+

2178459350-
2599021050
1139569850+
2659990650+
1653960950+
1734115450+
1206014048+
3053499347+
7782884848+
5766401248~
1141408550-
3896660050~
2178459350+
2599021050~
1139569850+
2659990650=
1653960950+
1734115450-
1441320249+
0000000000+
3880969049-
3000000000+
0000000000+
6741346149+
0000000000+
4671417849+
3531000849~
0000000000+
5466414049-
0000000000+

2522741150+
0000000000+
8680781949~
1027781150+
3258950150+
0000000000+
6113740148+
3276461150-
1171537249+
0000000000+
1154571950~
2471820349+
2522741150~
0000000000+
8680781949—"
1027781150-
3258950150+
0000000000+
1268445849~
0000000000+
1904126649+
0000000000+
0000000000+
3524758449~
0000000000+
0000000000+
1027034149+
0000000000+
3615417749~
0000000000+





