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ABSTRACT

This code is a companion code for.PUBCO-I, which computes the ideal
thermodynamic functions of polyatomic gas molecules and which is described
in LA-2278.

The PUBCO-II code is arranged to handle the ground electronic state
plus as many as five excited electronic states with their associated vibra-
tion and rotation terms. The code normally computes the nonrigid rotator-
anharmonic oscillator thermodynamic functions but drops out the correction
factors t(-J’ give the rigid rotator-harmonic oscillator thermodynamic functions
if the operator so desires.

The PUBCO-II code is distinguished from other codes which compute
thermodynamic functions for diatomic molecules by its treatment of the
rotational energy contribution to the partition function. Three different
methods of computing this contribution are used, depending on whether the
molecule is in a Z electronic state, a doublet non-Z electronic-state, or a
triplet non-Z electronic state. .

Sample calculations which illustrate certain features of the code are

given for OH (21'1) and C2 (31'1).
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1. INTRODUCTION

This report, which describes an IBM 704 code to compute the ideal
thermodynamic functions of diatomic gas molecules, is intended as a com-
plement to LA-2278, which describes a similar IBM code for calculating the
ideal thermodynamic functions of polyatomic gas molecules, and to LA-2110,
which describes a code to compute these functions for monatomic gas mole-
cules. The availability of PUBCO-II now makes it possible to compute ther-
modynamic functions for any type of gas molecule (for which spectral data
exist) up to temperatures at which thermal ionization begins to be of im-
portance for that molecule.

By depressing sense switch No. 2, the operator can obtain the thermo-
dynamic functions divided by the gas constant, R, rather than the actual ther-
modynamic functions.

The equations which are used in the computation of the thermodynamic
functions by means of the PUBCO-II code are discussed in Section 2; a gen-
eral description of the code is given in Section 3; the IBM lisfing for the
code is reproduced in Appendix A; and sample machine printouts for OH (21'1)

and C2 (3H) are given in Appendix B and Appendix C, respectively.

2. THERMODYNAMIC FUNCTIONS OF DIATOMIC MOLECULES

2.1 Partition Functions

The thermodynamic functions of any gaseous molecule can be computed

by means of the partition functionl’2 defined as

. _7_




Q= z g © ) (1)
i
where
gi = degeneracy of the ith energy level,
€, = energy of the ith energy level,
k = Boltzmann constant,
T = absolute temperature in degrees Kelvin.

It is possible to factor the total partition function, Q, into an internal

and a translational partition function such that

Q=9 ' Q (2)

tr’

Moreover, if the various possible interactions are neglected, the internal
partition function is separable into an electronic component, a vibrational

component, and a rotational component with the result that

- Q Q (3)

Q=9 " Q% Uip " VUot®
It can be shown that the translational partition function, Qtr’ can be
expressed as
q = v 2T - @)
tr h2 i
where
V = molar volume of gas being considered,
m = absolute mass of the molecule,
h = Planck constant.
The electronic partition function, Qel’ is defined as
-e /KT
Q =g e & )
el el ’




where

8o = degeneracy of the electronic state,
A €, = energy of the electronic state. )
The ground electronic state has zero energy so that for the ground state
Q = 8o (6)

Each of the excited electronic states will have an electronic partition function
as defined by equation (5).
The vibrational partition function for a harmonic oscillator can be ex-

pressed as

vib =0 8y . ()
where v
g, = degeneracy of vibrational level (= 1 for diatomic molecules),
¢ = velocity of light,
v = vibrational quantum number =0, 1, 2, . ...,
w = fundamental vibrational frequency (cm-l).

The vibrational partition function can be simplified to give

_ -1
Q. = (1 - e'hc“’/kT> . @)

vib

Normally, in molecular spectra nomenclature, the fundamental frequency, w,
is replaced by the wave number, v, of the fundamental vibrational band.

The rotational partition function, Q_ ,, takes the general form

rot

-€ J/kT

Q. - ? @5+ 1) e : ©)



where

J = rotational quantum number,

€5 = energy of Jth rotational level.
A detailed description of the rotational partition function will be given in
Sections 2.2 through 2.4 since different treatments are used to handle the
three following casecs:

a, Z states of any multiplicity,

b. Doublet states (non-Z),

c. Triplet states (non-Z).

The nonrigid rotator-anharmonic oscillator molecules are treated as
rigid rotator-harmonic oscillator molecules with three correction.terms3 to
take care of the stretching, anhai'monicity, and vibration-rotation interaction
of the molecules. If some of the spectral data which are required to com-
pute these correction terms are missing, the operator can depress sense
switch No. 1 on the 704 console, thereby forcing the code to treat the mole-
cule as a rigid rotator-harmonic oscillator.

The partition function for stretching is expressed as
= 0
In Qst eT , (10)
where
2
p = 2kD/hecB™ (13)

In equation (11),"D is the centrifugal distortion constant of the molecule.

The anharmonicity partition function is

ha . - [erwe — (13/4) yewe] (hc/kT)’ 2
anh (ehcv/kT _ 1)2
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where

anharmonicity constants (cm-l),

»
€
«
€
1

fundamental vibrational band wave number.

< 0
Il

Here

13
V=E=w — 2X w + —y w . 3
e e ¢ 4 ‘e e (1)

It is convenient to make the replacement
u = hev/kT . ) (14)

Equation (12) then simplifies to
[erwe — (13/4) yewe] (hc/KT)

In Q i = 5
u

(15)

The vibration-rotation interaction partition function can be expressed as

mQ _ =-—> | (16)

ver (eu—l)’

where 0 is a dimensionless vibration-rotation interaction constant and is de-

fined as

6 = oze/B0 . (17)
Here

o = small rotation constant used to correct B for various

vibration levels (cm'l),

B0 = rotation constant of molecule (cm-l),

B0 = Be - oze/2 , (18)
where

B = value of rotational constant at the equilibrium separation of

the two atoms.

-11 -




2.2 Rotational Partition Function for Molecules in the X State

The generalized equation (9) for the rotational partition function takes

the following form for molecules in the Z state:

0
- +
J=0
This equation can be expanded asymptotically to give
2 3
1 [y kT 11 (PBy\ 4 (BB 1 (BB
Q = — + =+ = + + + ...,
rot o* (th()) 3 15\ kT 315 \ kT 315\ kT
(20)

where o* is the symmetry number of the molecule. .

To be rigorous in the treatment of molecules in the £ state, molecules
whose multiplicity is greater than unity should be handled somewhat differently.
The rigorous treatment of 22 and 32 state molecules is discussed by
Herzberg.4 Fortunately, the simplified treatment used in the PUBCO-II code
gives only slightly inaccurate results at low temperatures and gives the cor-
rect results at high temperatures.

One can, of course, treat molecules which are not in the Z state as if
they were in that state by changing A to zero and multiplying the electronic
degeneracy by 2. -

2.3 Rotational Partition Function for Doublet Molecules with A-type Doubling

The development of the partition function for doublet molecules with
A-type doubling is an extension of the method of Haar and Friedman5 for
21’1 molecules to cover ZA and 2I‘ molecules.

Hill and Van Vleck6 have derived expressions for the rotational energies

of doublet molecules., For any 2A state

- 12 -




2 2 1/2
1 2 1 1 Al A 2
= =) - - + =] +—|=— -
Fl(J) B0 <J+2> A 2 4<T 2> B <B 4>A
0 0
-DJ , (21)
2 2 1/2
_ 1 2 1 1 A[lA 2
o, f o2 [ A (e
0 0
4
- +
DV(J 1), (22)
where

Fl(J Y, FZ(J) energy levels of the lower and upper doublet states,

respectively,

A = orbital angular momentum quantum number = 1,
2: 3: ce e
A = spin coupling constant (cm-l),

Dv = previously defined D,

J = rotational quantum number = -é,

ISR

5
32’ cce o

In order to refer the rotational energy to the lowest molecular energy
as the zero of energy, the lowest molecular energy 8 must be subtracted
from Fl(J) and FZ(J)' For normal 21’1 and inverted 21’1 molecules, 8 equals
F1(1/2) and F 1(3/2),- respectively; for normal 2A and 2F molecules, 8 equals
F1(3/2) and F1(5/2), respectively. If 0 < A/B0 < 2, the lowest rotational

level belongs to F_ even though all the other rotational levels of the same

2
doublet component belong to ¥ 1 in such a case, 8 would be -F2(1/2) for a
2II state.

If one follows the Haar and Friedman development, he arrives at the

following expression for the rotational partition function:

- 13 -




Q
rot o* K= do J=l 3
2’2
heD d2 2 -0J (J+1) -
rame S S @t 1e —e 7, (23)
kT 2
do J=l 3
2’2
where
th0
= —— (24
Y ®T (24)
o* = symmetry number,
R a1 (25)
Sk kKt < ‘@a+20fal

2
A Al.2 1
a=|{o) —-= A"+, (26)
|:<2130> BO] 4

2 1/2
_f2A + 1 1 2 1) 2 2 2
v = (——4 ) - -—ZBO [4B0(J + 2) 4AB0 A+ A A] . (27

The &) all converge. In the PUBCO-II code, n is allowed to run only
from 0 to 12 and k from 0 to 7 since these limits are sufficiently large to
guarantee convergence of the gk.

The term e ¢ in equation (23) must be included to account for the fact
that some of the rotational levels are missing. Thus, for a 21’1 molecule,
only one level with J = 1/2 is present, but in a 2A molecule both the J = 1/2
levels are missing, as well as one level with J = 3/2. Consequently, the co-
efficient of e 7 for a 21‘[ molecule will be unity and J will equal 1/2; for the

case of a 2A molecule there will be two sets of e-w

terms, one set corres-
ponding to J = 1/2 with a coefficient of 2 and the second corresponding to

J = 3/2 with a coefficient of 2. If a molecule is encountered with A > 3(21‘),

- 14 -




the code will treat the molecule as one in the 2I‘ state as far as missing
rotational levels are concerned.

Equation (23) differs slightly in form from equation (8) in the Haar and
Friedman paper because certain simplifications have not been used in the
PUBCO-1I co&e.

The evaluation of the sum

o0

z 2d + 1) e
1
J—z,

-gJ (J+1)

[\ NV

is performed as discussed in the original paper but the summation has been
extended to yield additional terms. The following result is obtained:

-0J (J+1)

0

1 - -2
2. (23 + 1) e = —+ 8.33333 x 10 2 _ (2.70834 x 10 )a
1

g2 8
2

2’

- 2 - 3
—(1.07391 X 10 2)0 —(3.1731 X 10 3)0

—(1.1649 x 10'3)04 —(8.863 x 10'4)05.

(28)

If the power series in ¢ in equation (28) is represented as Z*(o),

equation (23) then becomes

Q . = 2 exp{(hcB/KT) + [2A + 1)/4]c} 27: _Ci
rot o* S K gk
2
x (z*(a) + -hlf—l? d—z z*(o)) —e "t (29)
do

Equation (29) is multiplied by 2 rather than by 4 as in equation (11) of the

original Haar and Friedman paper because the other factor of 2 is considered

- 15 -




to be the electronic degeneracy in the PUBCO-II code.
It should be pointed out that the correction term due to the anharmonicity
of the molecule has been derived incorrectly in the Haar and Friedman paper

although the error resulting from the incorrect expression is not too large.

2.4 Rotational Partition Function for Triplet Molecules with A-type Doubling

Budo7 has derived expressions for the rotational term values for any
degree of spin uncoupling for triplet states on the basis of Hill and Van Vleck's
general equations. These expressions are given in Herzberg (Ref. 4, p. 235)
in the following form:

— 1 -
Fl(J) = BO [J(J + 1) — JTI - 2Z2] - DV( —5) , (30)
_ 1
F,() = B [J(J + 1) + 4z2] - DV(J + E) , (31)
4
3
F @) = B, [J(J + 1) + V’Z'i - 2Z2]— DV(J, + E) , (32)
where
_ A2 Al A 4
Zl—AB<B—4>+3+4J(J+1), (33)
o\"0
-1 [,2A7A \_4_ '
Zy = 37 [A BO(BO 1) g~ U+ 1)] ’ (34)

and where B0 has been substituted for Bv in the Herzberg expressions.

As in the case of molecules in the doublet state, it is necessary to
subtract the lowest molecular energy B8 from F (J), F (J), and F (J) For
normal 3 and mverted H molecules, § equals F (0) and F (2), respectively,
for normal A or I‘ molecules, B8 equals F (1) and F (2), respectively.

The rotational levels of each of the tr1p1et components can be expressed

- 16 -



by the rigid rotator equation (20) if the spin uncoupling is slight (A > B 0).
However, the effective rotational constant, Beff’ for the two rotational levels

for which £ = +1 is given by

( 2B0 )
Beff=B01=*=TA—-+... ’ (35)

3 3
0, 0( nl, A2’000>0

Even when the spin uncoupling becomes larger, the mean of the three rota-

instead of by B, as is the case for the level where Z
tional levels for each J still behaves like the rigid rotator equation (20) with
the true B .

0
The rotational partition function for a non-3I triplet state thus becomes

2 3
o - eth/k'I‘ 22: kT 1, . i(thi> . 4 <h0B1> L1 (hCBi>
rot o* =0 he Bi 15 \ kT 315 kT 315 \ kT

-thi(J)/kT
—(2J + 1) e , (36)

where

Bi = effective B for each of the three triplet components as
defined by equation (35).
Thus equation (36) differs from equation (20) only because equation (36) is
summed over the three-component rotational levels of the triplet state and
because the contributions of any missing rotational levels are subtracted from
the rotational partition function. It is obvious that hcF/kT here is equivalent
to yo in the case of the doublet states.

2.5 Rigid Rotator-Harmonic Oscillator Thermodynamic Functions

The four thermodynamié functions are derivable from the partition

function by means of the following expressions:

- 17 -




Free energy function
—(F°-H2)/T =R In Q _ (37)

Enthalpy function

@-HQ/T = -1 & (38)
Entropy
§° = (H° — H3)/T — (F° — HY)/T (39)

Heat capacity

2
o_ R |Q"_ (QF
c " [Q <Q>} (40)

In equations (37) through (40), Q' and Q' are defined as follows:

, _[_9Q
Q —[8(1/1,)] : @1)
J
Q" = —a-—Q—z- . (42)
8(1/T)” |

Since the entropy is merely the sum of the free energy function and the
enthalpy function, it is left to the reader to obtain the actual expression for
the entropy contributions of various modes of freedom; only the expressions
for the free energy function, the enthalpy function, and heat capacity will be
given,

Expressions (37), (38), and (40) take the following forms when the total
partition function Q is separated into its translational component and its re-
maining internal components:

—(F° — H3)/T = R(% In T + %m M + 20.1976 — In P + In th) , (43)

- 18 -



° o _ 5 1 int
(I{—Ho>/T—R2—T< , (44)

Qint
2
" 1
c° = R i+_1_ Qint _ Qint (45)
P 2 22 Yne  \ VUnt .

If only the ground electronic state is being considered for a given
molecule, it is permissible to separate the internal partition function into
its vibrational, rotational," and electronic components and to compute the con-
tribution of each of the components to thé thermodynamic functions. However,
if additional excited electronic states are being considered, one must compute

the total Qint’ Qi o’ and Q{;lt for each electronic state and then sum these

quantities over all the electronic states under consideration before calculating
the thermodynamic functions by means of expressions (43), (44), and (45).
The PUBCO-II code treats all problems as if more than one electronic level
were being considered.

The vibrational, electronic, and rotational partition functions and their

first and second derivatives with respect to 1/T are listed below:

-1 -

Q= (1- ™), 46)
_ T
!y = 1) @T) (1 —e ) e, @
_ 2 -u -3 -u\ -u
Qu, = (T) (1-e™) (1+e™)e™, (48)
-thi/kT
Qel - ,gel ¢ ? ' (49)

- 19 -




hCTi)

QW1 ~ _< k /D1’ (50)
thi 2

Q'e'l =< X ) Qe1 . (51)

In expressions (49), (50), and (51), Ti is the energy of the ith electronic
state.

For molecules in the Z state,

11,1 1 4 2 1 3
===+ =+ = g+ — + =
Qot = o [o 3 15773157 " 315 GJ’ ©2)
T 1 8 2 3 3
! = m—] e -
R I TR T 315”]’ 3)
2.
2 8 2 6 3
" =] —t — + —
Uot % |7 315 7 3150]‘ 54

For molecules in the 2A state,
7 k

g 4
0 kdak

2
x (E*(a) + ?{?I,D d—z z*(aﬂ —e 7 } (55)

do
heB
. _[hes8 [2A +1 0
Qrot [k +( 4 > k ](Qrot>
7 K

+ 2 exp{(hcB/kT) + [(2A + 1)/4] °'}|—z g,_d._ (2*(0-) +

o* l_k=0 k dok

_ 2 exp{(hcB/kT) + [(2A + 1)/4] 0} ”
o*

rot

2
heD d° o, (a))

kT d0'2

7 k+1

k+1
o

k=0 d

2
(2*(0) + 111&1) :? 2*(o)>+ (yoT) e'y"} : (56)

- 20 -




heB
ot =[hlip +(2A4+ 1) ck 0}(Qi‘ot)

7 k 2
d h d :
+ 2 eXP{(hCB/kT)O’; [(2A + 1)/4] ‘7}{2 gi; + (E*(o') + 13? —5 E*(a)>

k=0 do do
heB 7 k 2
¥ [llig +<2A4+ 1> ko} [z By " (E*(") * 1;:1‘]) = E*("))
k=0 do do

27: dk+1 heD d2 -yo
+ g, oT (E*(o') + - E*("')) + (yoT) e
=0 k dO‘k+1 kT do_z

7 k+1 2
+ 2 z gloT d (E*(o) ,beD d_ E*(o)>

K=o K gkt kT 462
7 k+2 2
2 -
+ > gl L (¢ + 22 9 3xi)) - o2 et )
K k+2 kT 2
k=0 do do

In equations (56) and (57), gl'{ and gl'{' are the first and second derivations of

gk with respect to 1/T.

For molecules in the 3A state,

rot o* &\o, 15 % " 315 % 315 ‘i

~heF, (J)/KT ,
—@F+1)e . (88)

hep /KT 2
heg e 11 8 2 3 3
! = —t + ———— —_—— e — + — —
QUot ~ kot o {TLZ_: ( o 15° 315 1 * 315 °1>

+ (2F + 1)—k—e

T

hCFi(J) -thi(J)/kT
, (59)

-21 -




=2 22Q |, + L= 0 =
rot - 2 & ot o* o, ' 3815 % " 315 %

2
heF, ()N  -heF, (3)/kT 2
(22 o]

heB /kT 2
Qv hep e 2 2 8 2 6 3)
i=0

, (60)

where

g, = . . (61)

2.6 Nonrigid Rotator-Anharmonic Oscillator Thermodynamic Functions

The partition functions for the stretching, anharmonicity, and vibration-

rotation interactions are

InQ, = oT, (62)
1= —pT” 63
st P Qst i (63)
B 3 o2
Qy, = 20T Q, pT QY (64)
(erwe - (18/4) y_w_ (hc/kT))
mQm™ ( u 2 ’ (63)
e -— 1)
_ 13 he\| u u] 7 u -3
anh Qanh(zxewe vy yewe) (Y ){e — 1 — 2ue } (e - 1) , (66)
_ 13 he u u u u -4
" ZQanh(ZXewe -5 yewe)(r-)(uT) e {2 +u-— 2 + 2ue } (e - 1)
13 he u u u 3
* (2xewe vy yewe)(—i—>{e —1-— 2ue }(e - 1)— " Qn (67)
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nQ, __ =——, (68)

u
! = — M. 69
Qv-r (e _ )2 Qv-r ? ©%
2 u
qu=deem(e 1) o swDe o 0)
vV-r (eu _ 1)3 v-r (eu — 1) M

3. THE PUBCO-II CODE

3.1 General Features

The IBM cards used at the Los Alamos Scientific Laboratory are
punched in columns 1 to 36 and 38 to 72. All discussion will be based upon
this punching convention.

The code uses decimal floating point numbers for numerical input and
Hollerith alphameric characters as binary coded decimal (BCD) data for
molecular identification. The output is printed by the SHARE-2 board as
floating point numbers for all molecular input data and as fixed point num-
bers for all computational data, i.e., temperature and thermodynamic functions.
The molecular formula is printed as Hollerith characters.

Five Los Alamos subroutines and one Los Alamos auxiliary program
are used in the course of the program. They will be identified below and
discussed in detail in the following section. The identification and function

of each subroutine is as follows:

LAS-011 Floating decimal input
LAS-117 General on-line or off-line print
LAS-800 Square root

- 23 -




LAS-816 Floating exponential

LAS-820 Floating natural logarithm-

LAA-027 Binary correction card loader

The computation of the thermodynamic functions is performed in two
parts. The rigid rotator-harmonic oscillator functions are. calculated for all
molecules. If the more exact nonrigid rotator-anharmonic oscillator functions
are desired, sense switch No. 1 on the 704 console is left up; depression
of this switch causes the 704 to transfer to the print routine as soon as the
rigid rotator-harmonic oscillator functions have been computed.

If sense switch No. 2 on the console is depressed, all the thermodynamic

functions are divided by the gas constant, R, before the results are printed.

3.2 Subroutines

Since the write-ups for some of the subroutines used in the PUBCO-II
code are rather lengthy, only those portions of the write-ups which are neces-
sary for the proper utilization of these subroutines will be covered in this
report. Only one error stop can occur in the noncomputing subroutines and
it is covered in the discussion of LAS-011.

LAS-011. Blocks of eight digit, floating decimal constants (up to seven
per card) are loaded by m'eans of this subroutine. It is identified in the
code as region 701 and is used to load all molecular data for the problem.

It is entered by means of a transition card. This transition card is punched
in columns 1 and 2 in the "9" row. The binary location to which the transi-
tion is to be made is punched in the '"9' row in the appropriate columns from
column 22 to coiumn 36. LAS-011 requires a transition to (2760)8 for the
first problem of a series and is enterd by means of a basic linkage-calling
routine in region 110.31(5076)8 for all problems except the first of a series.
Each group of molecular data requires a control card and one or more data

cards.
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The control card must be punched as follows:

Card Columns ~Punch Significance
1 8 Control card
2-6 FWA Initial loading address

The data cards must be punched as follows:

Card Columns Punch Significance
1 Blank Data card
2-9 N 1 1st number
10-11 E 1 1st exponent
12-19 N2 2nd number
20-21 E 2 2nd exponent
22-29 N3 3rd number
30-31 E3 3rd exponent
32-36 N 4 First five digits of 4th number
37 Blank
38-40 N 4 Last three digits of 4th number
41-42 E 4 4th exponent
43-50 N5 5th number
51-52 E5 5th exponent
53-60 N6 6th number
61-62 E 6 6th exponent
63-70 N7 7th number
71-72 E7 7th exponent

All zeros must be punched. If fewer than seven numbers are on a
card, the unused field must be left blank. Numbers must be punched con-
secutively, starting at the left of the card. The signs of the numbers and

exponents are punched over the first digit of the number and of the exponent,
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respectively. An 11 punch is used for minus but no additional punch is used
to designate a positive number. To avoid the necessity of punching several
sets of zeros for unused electronic states, it is most convenient to use a
control card for each typé of molecular input data. In this case the follow-
ing initial loading addresses are required:

(01950) 10 Electronic degeneracy
(01956)10 Rotational B

(01962) 10 Fundamental frequency
(01968)10 X @

(01974) 10 Rotational o«

(01980) 10 Electronic energy
(01986) 10 Molecular weight and symmetry number
(01988) 10 A

(01994) 10 Rotational D

(02000)10 Yo%

(02006) 10 Rotational coupling, A
(02012) 10 Rotational B

The data card for each type of data must follow immediately behind its
control card.

An error stop can occur at (1747)1 0 or (3323) 8 if a data card is punched
incorrectly. .

LAS-117. This program prints fixed and/or floating decimal numbers
either on-line or off-line. It is used to print on-line in PUBCO-I but it can
be modified by 027 correction cards to print off-line. These changes will be
discussed later in this section. This subroutine is entered in region 100 at
100.0(4146) 8 to print molecular data in floating point for both rigid rotator-
harmonic oscillator molecules and nonrigid rotator-anharmonic oscillator

molecules.
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For all molecules, the molecular data are printed consecutively (six
words per line). This means that each type of input data, i.e., electronic
degeneracy, rotational constants, fundamental frequencies, etc., will occupy
one line of print. The temperature, the free energy function, enthalpy func-
tion, entropy, and heat capacity are printed in this order on one line as
fixed point numbers after the computation of the thermodynamic functions
has been performedl at each desired temperature. The thermodynamic func-
tions are printed with five significant figures following the decimal point;
since most spectroscopic data are not sufficiently accurate to permit this
degree of precision, it will be desirable in most cases for the user to round
off the thermodynamic functions to the appropriate number of figures for a
given molecule. The molecular formula is printed at the head of the molec-
ular data and at the head of the thermodynamic functions.

The following changes in the pfogram are required to print off-line
with the same format as the on-line printing. The octal designation for the

operation PTW is +200000.

Location Operation Address Tag Decrement

(4150) PTW 0 0 @),
(4161), PTW 0 0 (48),
(4166), PTW 0 0 (48),
(@177) PTW 0 0 48),
(4203), PTW 0 0 (48),
(4206), PTW 0 0 (L)

LAS-800. This program, which is entered at « by a basic linkage,
takes the square root of a normalized number, x, in the accumulator and
returns to the main program at o + 2 with vx in the accumulator. If the

x = 0, the return is to ¢ + 1 with v x| in the accumulator. The PUBCO
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code is set up to give a program stop at all « + 1 positions in the square
root subroutine since there is no situation where x should be a negative
number. The square root subroutine is identified in the code as region 704.
LAS-816. This subroutine evaluates the exponential of a floating point
number, x, in the accumulator. The 704 requires that |x| < 87.3. The entry
is at o with x in the accumulator and the normal exit is at o + 2 with e
in the accumulator. Since exponent overflows are possible in the program,
the exit for this condition at « + 1 is set up to store 1030 in the accumulator
if x > 87.3 and 0 if x < —87.3. This subroutine is region 703 of the code.
LAS-820. This program evaluates the natural logarithm of a normalized
floating poiut number, x > 0. Entry to the program is at « with x in the
accumulator and the normal exit is at o + 2 with In x in the accumulator.
If x =0, the exit is at ¢ + 1. Some of the o + 1 exits are programmed as
"halts', while others are "halt and proceed'; the instruction used in a par-
ticular calling sequence depends upon whether x can phyéically be zero in
that particular situation. LAS-820 is identified as region 702 in the code.
LAA-027, This self-loading auxiliary routine for binary correction
cards is used to load the molecular formula into the IBM 704. The card
bearing the molecular identification for a given problem is loaded into |
802.63(3735)8 by LAA-027 after the corresponding decimal data for that
problem have been loaded. The BCD punched alphameric characters are
punched in columns 38 to 72. Binary punched correction cards also can be
loaded by LAA-027 if it becomes necessary to change some of the instruc-

tions of the code itself,

3.3 Regions within the Code

The code is composed of 90 regions. Thirty-five of these regions are

used as operational regions and can be identified by the fact that their region
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numbers are between 100 and 402; 45 regions are used for the temporary

storage of computational results and have region numbers between 500 and

645; five regions are the previously discussed subroutines and are numbered

from 700 through 704; and five regions, numbered 800 through 804, contain

input data for the problem. Region 1 is used for subroutine erasable storage.

The following list gives the functions of the operational regions.

Region

100
101

102
103
105
106
107
108
109
110
200-213
300-307
400
401
402

Function

Print input data

Calculate
functions

Calculate
Calculate
Calculate
Calculate
Calculate

Calculate

translational contribution to the thermodynamic

vibrational contribution

rotational contribution for molecules in the Z state
electronic contribution

stretching contribution

vibration-rotation interaction contribution

anharmonicity contribution

Print output of computations

Increment temperature

Calculate
Calculate

rotational contribution for 2A molecules

rotational contribution for 3A molecules

Gather all Q, Q', and Q" terms
Form total Q, Q', and Q" for each electronic level
Compute thermodynamic functions

3.4 Input Data

Because the possibility exists that an individual may desire to change

one or more pieces of input data, some discussion of the data now stored
in the code will be given.
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The 800 block contains the values of the physical constants needed in
the computation. The constants are those of Cohen, et al., 8 with the ex-
ception of data pertaining to the gas constant, R, and the Boltzmann constant,
k, which are based upon constants used by the National Bureau of Standards.

The order of the physical constants in region 800 is as follows:

Region Function

800.0 Gas constant, R

800.1 s

800.2 Boltzmann constant, k
800.3 Planck constant, h
800.4 Velocity of light, c
800.5 Avogadro number, N
800.6 Pressure in dynes/cm2
800.7 Sackur-Tetrode constant
800.8 5/2 R

800.9 RInP

800.10 3/2 R

800.11 he/k

The 801 block contains numbers needed in the calculations and will not

be discussed. The 802 region contains the molecular data in the following

order:
Region Function
802.0-802.5 Electronic degeneracy, 8ol
802.6-802.11 Rotational constant, B
802.12-802,17 Wave number of fundamental frequency, w,
802.18-802.23 Anharmonicity constant, xewe
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Region ' Function

802.24-802.29 Rotational constant, o

802.30-802.35 Electronic energy, Ti

802.36 Molecular weight

802.37 Symmetry number

802,38-802.43 Orbital angular momentum quantum number, A

802.44-802.49 Rotational constant, D ’

802.50-802,55 Anharmonicity constant, Yo%

802.56-802.61 Rotational spin coupling constant, A

802.62 Rotational constant, 3, to correct D for different vibra-
tional levels

802.63 Molecular identification

The data in blocks of six are for the ground electronic state and for
as many as five excited electronic states, the order of these states being in
the order of incrjeasing values of T. There must be a one-to-one corres-
pondence for all data which occupy blocks of six, i.e., as many gel"s as B's
as we's, ete.

Region 803 has various temperatures and temperature increments stored
in it so that the code will compute the thermodynamic functions at 50°K in-
tervals from 50°K to 250°K, at 298.16°K, and at 100°K intervals from 300°K
through 5000°K. The initial temperature is stored at 803.0; the initial AT is
at 803.1; the second AT is stored at 803.4; and the final test temperature is
stored at 803.6. .New temperatures can be stored in this region by means
of LAS-011 if one wishes to change the temperature scanning routine,

Region 804 contains constants needed in the computations.

3.5 The PUBCO-II Deck

The PUBCO-II deck is formed by the following cards:
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LAA-020 self-loading binary card
PUBCO-II binary cards
TNX to (2760)8 transition card (to LAS 011.10)
LAS-011 control cards and decimal data cards for 802 block
LAA-027 self-loading correction card
Binary card with molecular formula in (3735)8
TNX to (4146)8 transition card (to start of problem)
Two blank cards

If several molecules are being computed at the same time, the blank
cards should be removed and placed at the end of the cards for the last
molecule being computed. Each of the molecules after the first requires
the LAS-011 control and data cards, the LLAA-027 self-loading correction
card and binary card with molecular formula, and a transition card to

(4146) ..

ADDENDUM

Regibn 646 has been added to the operational regions as a catch-all
region for corrections made after the report was originally written.

The PUBCO-II code has been checked out on an IBM 709 using IBM 704
Compatibility Package #2.

- 32 -



REFERENCES

1.

G. Herzberg, Molecular Spectra and Molecular Structure, II, Infrared ..
and Raman Spectra of Polyatomic Molecules., pp. 501-526, D. Van
Nostrand Company, Inc., New York, 1945.

H. S. Taylor and S. Glasstone, editors, A Treatise on Physical Chemistry,
Vol. I, Atomistics and Thermodynamics., pp. 497-510, 548-572, D. Van
Nostrand Company, Inc., New York, 1942,

R. E. Pennington and K. A. Kobe, "Contributions of Vibrational Anhar-
monicity and Rotation-Vibration Interaction to Thermodynamic Functions",
J. Chem Phys., 22, 1442-1447 (1954).

G. Herzberg, Molecular Spectra and Molecular Structure, I. Spectra of
Diatomic Molecules, pp. 218-226, D. Van Nostrand Company, Inc., New
York, 1950,

L. Haar and A. S. Friedman, '"High Speed Machine Computation of Ideal
Gas Thermodynamic Functions, II. The Diatomic Free Radicals of the
Isotopic Hydrides of Oxygen and Sulfur", J. Chem. Phys., 23, 869-875
(1955).

E. L, Hill and J. H. Van Vleck, "On the Quantum Mechanics of the
Rotational Distortion of Multiplets in Molecular Spectra", Phys. Rev.
32, 250-272 (1928),

Budo, A., "Uber die Triplett-Bandentermformel fiir den allgemeinen
intermediaren Fall und Anwendung derselben auf die B 31’1-, C 3M-Terme
des Ny-Molekiils", Z. Physik, 96, 219-229 (1935).

E. R. Cohen, J. W. M. DuMond, T. W. Layton, and J. S. Rollett, "Analysis
of Variance of the 1952 Data on the Atomic Constants and a New Adjust-
ment, 1955", Revs. Modern Phys., 27, 363-380 (1955).

- 33 -




Appendix A
IBM LISTING FOR PUBCO-II CODE
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11122
000043
002005
033703
011120
003570
011111
011122
011124
003570
011123
011122
000043
011116
003793
g11121
004456

0245,
0027.
0022,
0029,
2030,
031,
2032.
3033,
003-.
003-.
0036.
0040.
041,
0042.
0043,
0044,
0045.
0046.
0Qa7.
0048,
0049,
0050.
00<1.
0052.
0052.
00Sa.
0055.
0056.
0057.
0058.
0058. 1
0099,
00360,
0061.
0062.
0063.
0064 .
bhes.
0066.
0067.
0068,
0062.1
0069,
0070.

o1
L&
Fal
ST
FG
SR
(o]
FQ
Fil
FA
FA
ST

LG’

Fat
Fi
-f
£0
3]
L@
FM
FS
ST
~A

FO

Fm
LR
F1q
ST
FHd
ST
ca
FO
FM
ST
Fr
LR
FM
FO
SR
CR
FO
SQ
LG
FH
FR
FR
LR
Fn
FO
Sa@
5

&03.
6bs.
861.
603,
603.
602.
801,
801.

2.
801.
€ns.
603.
603.
603.
801.
ag1.
603.
6032,

0.

802.
603.
801,
603.
603.
603.
801.
602,
603.

603,
202.
803,
105,

0092,
0035,
0001,
ag04,
0004,
0005.
000 7.
0004.
000%.
0005,
000%.
0007,
0001.
0005.
p0os.
0002.
0337,
0007.
o001 .
0005,
0002,
0010.
000z,
0004.
0009,
003s.
0002.
0011,
0010,
oo,
0004.
0004,
0010,
012,
003d.
0035.
0029,
0037,
0008.
0002.
0001.
0010,
0012,
0002,
0011,
0010.
0035,
0006,
0037.
0009.
0000.

0.

0904,
¢300.
0900,
0004,
0000,
0000.
0000.
0000,
0aoQ,
0900.
00an.
000.
000,
0900.
Q0.
0900.
0000,
2008,
ooan.
0000.
00d9.
0900.
8000.
0000.
0000.
0009,
a2go.
oouo.
aoBo.
000g.
0000,
0000.
0000,
0000,
0000,
0000.
0000,
0000.
0000,
0000.
0000,
0000.
0000.
000Q.
0000,
0000.
0000.
0000.
0000.
0000.
0000,

.

HCEFT S@

CUBED
319

4

173

1715

KT /HCB
SYMMETRY NUMSBER
#]

1715
17 SIGMR

SIGMR SG.
315 ,
4

2

SIGMR CUBE(D
315

ki
K

T
SYMMETRY NUMBER

@ PRIME, ROTRTION
2

51GMR

T 5§4.

SVEﬂETRV NUMBER

G. QUBL PRIME,ROTRTION
CALC, ELECTRONIC FNS.

2287
2288
2289
2290
2291

2232
2293
2294
2295
2296
2297
2298
2299
2300
2301

2302
2302
2204
2305
2306
2307
2308
2309
2210
2311

2312
2313
2214
2315
2316
z2317
2218
2219
2320
2321

2322
2323
2324
2325
2326
2327
2328
2329
2330
2231

2332
2333
2334
2335
2336
2337

04357
04330
04361

04362
04363
Q4264
04365
04366
Q4767
04370
04371

043272
043273
04374
043275
04376
04377
04400
04401

04402
04403
04404
04405
04406
04407
04410
Qaalt

04412
04413
04414
04415
04416
04417
04420
04421

04422
04423
04424
04425
04426
04427
04430
Q4431
04432
04433
04434
04435
04436
04437
04440
04441



-2¥-

{14450
4w T
04450Q
Nasi
Baan2
REREES
04484
J4a465
84466
Ja’ah?
NwaT T
Oeaffl
N4472
Nas73
0447
0aa38
[sETWE
Nea?7?
J4500
04301
04502
04533
Ouerils
Q4515
Oa=0A
J4507
03511
Q4511
04512
04512
04514
04515
J451E

04521

04522
0523
04524
04525
04526
04327
04530
04521

04522
04533
0453a
14535
Ne57:6

04537,

04540
014541
04542
04543
04544
04545
[sESTN

["5]
FG
Fp
ST
cs
T3%
ST
ST
LO
Fr
3T
L2
Fn-
ZHS
ST
LR
F14
ST
Lk
Fm
ST
TL
T

CA
o7
TL
T

CR
FO
SQ
SE
T

T

CR
FO
FM
FO
FM
Fn
SQ
cs
LR
FM
ST
CHS
LR
Fm
LR
FM
E
cA

FS .

TP
CR
FO

050020
124050
026000
350100
050200
097400
060100
06010p
056000
026000
060100
0S6000
26000
076300
1601030
076500
26004
060100
076500
026000
o0k0100
~N73000
002001
050000
033190
~-J74000
nn20a0
150000
024009
~r60000
076000
002000
302060

050000
024000
026000
224000
026000°
024000

-060000
050200
(76500
026000

. 060104
076000
076500
026600
076500

0260d0. 0

060100
050000
030200
012000
050000
024000

102702
Jiza03
003371
011127
0114147
402ae1C
011130
011130
1036aa
Q11130
011131
Ot1127
002005
00000z
011127
300043
011131
011132
000043
Q11127
ofr1{z2
3001«
004507
00 3600
103644
000142
004514
102644
003570
10364+
0016t
04521
misie

192720
1M1
3035?0
griin
003571
002005
011141
011141
000042
00200%
O111e
000002
000043
002005

000043

n@.:d
011143
003776

011073

004557
003567
011072

195,
195,
105,
103.
105.
105.
105,
1735,

106.
196.
196,
106.
106.
106.
106.
106.
1136.
106.
106.
106.
106.
106.
106.
186.
106.
10€.
106.
1066,
106,
106,

2931.
W N

0000.
0001,
0002,
0002,
000a.
0005.
0006.
0010,
onti.
0ni2,
oGr3.
gars.i
0014,
no1s,
0016,
0017.
0015,
0013.1
0018.2
0718.2
0019.
£0zl,

CA
FO
Fn
Fp
FM
FO
$0
cs
LR

CHS
LR
FM
LR
Fi
sT
Ch
Fg
T8
£a
Fa

801.

D34,
0023,
200 3.
2000,
0000.
0000.
0001.
0001.
0006.
0001,
0002.
D000.
0029.
0000.
0000.
0035,
0002.
0803.
0035,
0000.
0004,
0097.
oa2s.
0010,
0006.
0093,
00320,
0005
0002,
0006.
0113,
0002,
J0ae,

0050.
0001.
0002.
0001,
0003.
0029.
£000.
0000.
0035%.
0029,
poae’.
0000,
0035,
029,
0Qa3s.
0002,
0042,
0016,
0002.
0025,
0001 .
0002.

[l

o,
0039,
0000,
0000,
0J00.
99000.
0000.
Qooo.
000p0.
0000.
0009.
anog.
0000.
0000,
0000.
0000,
0000.
000C.
0000.
0QOo0.
0000,
0070.
00udo.
0000,
0090,
0000.
0000.
anoo.
0000.
0004,
00n0.
0900,
CUdu.

0000.
00ag.
0000.
0009,
0000,
0000.
0000.
o0o0aq.
0000,
0000.
000g.
0000.
0000.
0000.
00qo.
0000,
0700.
0000.
oo0g.
0000.
0000,
0000.

T Suc EVE
TEMP
HE/7K

EXPON
STORE ZERO

G 5UB EYE, ELECTRONIC
2 ELECT .
T

Q
Q PRIME,ELECTRCNIC

? OusL PRIME,ELECTR.
TEST LIGHT NO. 1

3
RESTORE ORIGINRL G.EL
TEST LIGHT NJ. 2

G, ELECTRONIC
2

RESTORE ORIGINAL G,EL
TEST SENSE SWITCH 1
CHLC CORRECTIOH TERMS
STORL 1, =0 Rk, o

o]

SIGMR .
2

SIGMA
HC/K

T

RHO T
RHO T

T,
Q@ PRIME,STRETOH .

. : )
Q QUSL PRIME.STRETCH
2 TIMES 10 70 - 9
E TR - U :

1
ETO -n

2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
236Y
2362
2363
2264
2365
2366
2367
2368
236%
2370
23N
237
23732
2374
2375
2376
2377
278
2379
27
2281
=2

2385
2286
2387
2383
2389
22990
2391

2392
2393
2394
2355
2396
2297
2398
2399,
2600
2401

2402
2403
2404
2405
2406

0445
04457
044G0
04461
04462
044r3
044064
04465
04466
04467
04470
p4471
Q4472
04472
Qe 474
daa75
04476
04477
04500
04501}
04502
M50
BaS0w
045085,
04506
04507
04510
04511
04512
04513
04514
04515
fle= 1)

Q4521

04322
04523
04524
04525
04526
04527
04539
04521

045322
D4533
04534
04533
04526
04537
04540
04541

(4542
04543
045494
04545
04546



-gp-

04547
04550
04551

04552
04553
04554
04555
D554
04SS9~
04569
04561

04564
04565
04566
04567
04570
04571

04572
04573
04574
04575
04576
04577
04600
04601

04602
04603
04604
04605
04606
04607
04610
04611

04612
04612
Q4614
04615
04616
04617
04620
B+621

0462z

04641
04642
04643
Q4644
04645
04646
04647
04650
04651

s@

Fi

LG
FM
CHS
FR,
FR
FO
FM
ST
CR

-060000
050000
030200
060100
076500
626000
060100
002000
050000
n60100
002000

050000
024000
-060000
050000
024000
-060000
050200
024000
026000
024000
026000
076500
026000
060100
056000
026000
076500
026000
060100
056000
026000
024000
026000
076500
026000
076500
326000
076000
030000
060100
002000

056000
026000
07600

20000
030000
024000
026000
060100
050000

011102
011102
003567
011103
000043
011103
011104
012226
0n3564
011102
004550

103674
ari11o
011153
811153
011103
011154
011153
011103
011072
011103
011102
000042
002005
011155
011155
011072
000p4z
002005
011156
011155
003570
011102
011072
000043
002005
000p43
011102
000002
o111s6
011156
012246

103726
002615
000002
103666
103666
002005
003571
ot1161
gret

106.
106.
106,
106.
106,
106.
106.
106.
106.
106.
106.

107.
107,
107.
107.
107,
107.
107.
107.
107.
107.
107.
107.
107,
107,
107.
107.
107,
107.
107.
107,
107.
107,
107,
107,
107,
107,
107,
107.
107.
107.
107.

108.
108.
108.
108.
108.
109.
108.
10B.
108.

'0021.
0022,
0023.
0024.
0024.1
0024.2
0024. 3
002s.
0025,
no27.
no2s.

0000.
0001,
0002.
0002. 1
0003.
0004,
000s.
0009.
0010.
0011,
o2,
0012.1
0012.2
po13.
0014,
0015.
0015.1
0015.2
0016.
0017.
0018.
0019,
0020.
0020.1
0020.2
0021,
0022.
0022.1
0023,
0024 .
no2s.

0000.
0001,
0002.
0003,
0004,
0005.
0004,
0007,
0008,

s@
CR
FS
ST
LR
FM
ST

CR
ST

CR
FO
sQ
CR
FQ
SA
Ccs
FO
[
FO
FM
LR
FM
ST
La
Fu
LR
FM
ST
LG
FM
FO
FM
LR
FM
LR
Fif
CHS
FR
ST

L@
FM
CHS
FR
FR
FO
FM
ST
CR

601,
601,
801,
G601,

601,
601,
G46.
200.
601,

802.
603.
606.

G601,
G06.

902.
301.

o.
802.
802.

801,
607.
607,

0009.
0009.
0001,
0010.
0035.
0010.
0011,
0p00.
8013,
0009.
0022,

0p30.
000g0.
0000.
0000.
0010,
0p01.
0000,
0g10.
00401,
0010.
p009.
0035.
0029.
0002,
0002.
0001..
003s.
0023,
0003.
0002,
0002.
0010,
0001.
0035,
0029.
0035,
0009.
Q000.
0003,
0003.
901z,

0056.
3023,
0000.
0024.
0024,
0029,
0003.
0001,
0001.

0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
2000.
0000.
0000.

0000.
0000,
0000.
0000.
0000.
0000.
0000.
0000.
0000.
6000.
0000.
0000,
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0004.
0000,
0000.
0000,
0000,
0000.
0000.
0000.

0000.
0000.
00pa.
oono.
0000.
0000.
0000.
0000.
0000.

1
E TO U MINUS 1

E TO U MINUS 1 SG.
CALC. EXTRR TERMS
10 TO NINTH PQUER

CONTINUE CRLC.

RALPHR

8 ZERO
OELTR
ETOU -
OELTR

u

ETOU [l

T |
@ PRIME,V-R

u N

T

1ST TERM.G OUBL PRIME

2
E TOU 1
u

T
ETOU

G ousl PRIME,V-R
CALC. EXTRA TERMS

Y OMEGR E
1374

X OMEGR E

T
HCsK.

ANHARMONICITY CORR.

2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417

2420
2421

2422
2423
2424
2425
2426
2427
2428
2429
24320
2431

2432
2433
2434
2435
2436
2437
2438
2439
2440
2441

2442
2443
2444
2445
2446
2447
2448
2439

2450

2455
246¢C
2467
2458
2469
2470
2471
2472
2473

04547
04550
04551

04552
04553
04554
04555
04556
04557
04560
04561

04564
04565
4566
04567
04570
04571
04572
04573
04574
04575
04576
04577
04600
04601
04602
04603
04604
04605
04606
04607
04610
04611
04612
04643
04614
04615
04616
04617
04620
04621
046722

04641

04642
04643
04644
04645
04646
04647
04650
04651
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N4i52 FN 024000 011164 2007, FO 401, 0311, 0. <000, CE T0 Ui-1 ZGURFED Z474 04652

04¥53 36 -060000 O1%1¢2 123, 261c. S@  337. I002. <. 07109, 2475 04653
04654 LO  0S3000 011161 102, 00131 L@ £07. M0C1. J. 1300, ANHARMONICITY CORK. 2476 04454
04655 FM 026000 002005 135, 2013.2 FM 1. 9023, 0. 0900, T 2477 N4655
04655 ST DGO100 D11163 102, 9014, ST 647, J903. 0. J090. 8 PRIME 2478 04656
04557 25 060000 011164 105, GO1T. 25 6CT. J9Da. 0. G200, E OUBL PRIME 2579 04087
04660 LQ 056000 003571 192, 7015, LG 831, 2003. 0. 2020, HC/K 2480 04660
Das61 FM 026000 002570  108. 0017, FM S01. 000Z. J. 0000. z 2481 04661
04662 LR 076500 000043  10€. 0013. LR 0. 203S. J. 0030. : 2482 04662
N4663 FM 026000 011075  108. J019. FM 691. 5004, 0. 0009, NU 2483 04663
04664 LR 076500 000043 108. 0020. LR Q. 00335. 0. 1000, ‘ 2384 04664
N4665 FM 026000 0111C2  108. G0O021. FM 6O1. 0OO2. ¢. 3ono. £ TOU 24€5 D46ES
04666 LR 076500 Q20042 108, <022, LR 0. 9035. 2. 2900. ) 2485 04666
04667 FM 026000 011102  10R. £J23. FM GO1. 0010. 0. J000. CE TO U>-1 2487 04667
04670 ST 080100 011165 1AB. 2024. 5T 507. 000Y. 0. 0000, fi FRIME 2488 04670
04671 CA  0S0000 011102 133, 0025. RR ¢O1. GOIQ. C. 9000, : 2489 04671
04672 FA 030000 011102 108. £925. FA 601, 3009. 0. 0000. ETOU 2490 04672
04673 LR 076500 Q000<43  108. 0927. LK 0. 0025, 0. 0000. ! 2491 04673
04674 FM 026000 011102 108. Q02&., FM 601. (O09. 0. 0090. : 2492 0a674
04675 LR 078500 000043 106, 92029. LR 0. po3s. 0. 0nada. 2492 04675
04676 FM 026000 011072 108. 0037, FM 6O0{. 0001. 0. oogg. y . ‘ 2494 04C76¢
04677 LR 0765 000043 108, 8030.1 LR 0. 0035. . 30 . E . 2495 04677
04700 Fi4 026000 002005  108. 2031. FH 1. d029, 0. dgab. T 249% 04700
04701 LR 076500 000042  108. 00F1.1 LR 0. 003S, 0. 0000. 2497 04701
04702 FM 026000 011072 108. 0032, FM 691, 0001, 0. 0090. 2498 04702
04703 LR 076500 000043 108, 00322.1 LK 0. 0035. 0. 9000. 2493 04702
04704 FM 026000 0G2035  108. J032. FM 1. 0029. 0. ©0J0. T 2500 04704a
04705 LP 076500 000043  108. 0033.1 LR 0. 003s. 0. 0008. - 2501 04705
fa706 FM 026000 003570 108. 0034. FW  30Y. 0002. J. 0090, 2 2502 04706
04707 ST 060100 011166 108. 003S. ST 607. 0005. 0. 000O. A 0USL FRIME 2503 04707
04710 LG 056000 011104 108, BO3S.1 L@ 601, 0011, 0. 0000. R 2504 04710
04711 FM 026000 01110«  108. 0035.2 FM 601, 0011. 0. 0009. a . 2505 04711
04712 5T 060100 01110% 108, 0035.3 ST 601. 0012. 0. 0000. R SGYUARE 2506 04712
04713 LA 056000 011161 108. 0036. L@ 607. 0001. 0. 0000. B 2507 04713
04714 FM 026000 011165  {0R. 0Q037. FH 607. 000S. 4. 0000. R PRIME 2508 Ua7l4
04715 ST 060100 011167  108. 0032. ST 6O7. 0007. 0. 0000. ' 2509 04715
04716 LG 056000 011163 108. N039. L@ 607. 0003. 0. 0000. 8 PRIME 251p 04716
04717 F® 026000 01110+  {06. 0040. FM  €O1. 0O11. 0. 0000. R 2511 04717
04720 FS 030200 011167 108. 0Q041. FS 607. 0007. g. 0000. 2512 p4720
04721 FO 024000 Q11105 108. 0042, FO 601. Gaf2. Q. 0000, R SGURKE 2513 04721
04722 s@ -060006d 011167 108, QO044. S@ 607. 00O7. 0. 0004, G PRIME;ANHRRM. 2514 04722
04723 LA 056000 011166 108. 0045, La 607. 0dOG. 0. 0000. A 0oUsL PRIME 2515 04733
04724 FM 026000 Q11161 108. 004%. FM €07. 0001, 0. 0000. 8 2516 04724
04725 LR 076500 000043 10e. 005C. LR 0. 003s. 0. 0000. 2517 04725
04726 FI1 026000 J11104 10B. Q0S1. FM 6O01. 0011. 0. 0000. A . 2518 04776
04727 ST 060160 Q1117)  108. 0052. ST GO7. 0008. 0. 00019. ‘ 2519, 04727
04720 L@ 056004 01165  1OE. 0pS3. L@ @07. 0QOS. 0. DoOq. R-PRIPE ' ! s 730
04731 FM 026000 011165 108. 00S54. FM 607. 0005. 0. 0000. 2521 a7 31
04732 LR 076500 000042 108, QO55. LR 0. 0035. 0. oooa. 2522 04732
04732 FM 026000 011161 108. Q0S6., FM 607. 0001. 0. 00049, 8 2523 04733
04734, ST 060130 o7 10g. 0097. ' 9T 6Q7. 0p09. 0. 0pOg. S o 2524 04734
04735 L@ 0S6000 011163 108, 00S€., La 607. 0003. 0. 0009. 8 PRIME , ‘ 2525 04335
04736 FM 026000 011165  108. 0058.1 FM  607. 000S. 0. 0000. A PRIME 2526 04736
04737 LR 076500 000043 108. 0053.2 LR 0. 0035. 0. 0000. 2527 pa737
04740 FM 026000 011104 108. 0058.3 FM &01. 0O11. 0. 0Q09. R ) 2528 04740
04741 CHS 076000 000002 108. 00S2.4 CH3 0, 0000. 0. 0000. 2529 04741
04742 FA 030000 011171 105. 005%.5 FR 607. 0009. 0. 0coa. 2530 04742
! ' ".‘ ' a ' "
] ' ' ) ' A ' - v '
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04743
04744
04745
04746
04747
04750
04751

04752
04753

04766
04767
04770
04771
04772
0477
04774
86775
04776
04777
05000
o50Mm
05002
05003
05004
05005
05006
05007
asp1n

‘05011

o512
05013
pS014
05015
050)6
05017
05020
05021

05022
ns023
N5302«
05025
05n26
0507
05030
05031

0503
asn3s
05040
NS4

LR
FM
FS
FO
s@
CR
FO
s@
T

R
=T
cA
ST
cA
ST
cA
ST
SE
7

T
TSX
SIx
SIX
S1x
SIX
SIX
PON
T
HI

H
H-

H
CA
FO,
<
cA
FO
SG
CR
FO
5
cA
FO
sQ
S

eR’

FS
TH
Ch

076500 000043
026000 003570
030200 011170
024000 011105
-060000 011170
050000 011170
024000 011104
~060000 011170
002000 012266

050000 002906
Q60100 005011

050000
060100
050000
060100
050000
060100
076000
002000
no2000
007400
~203744
-211660
~-211704
211730,
-211754
100000
102000
0000480
000200
000000
000000
050000
024000
-060000
Qs00n0
n24000
~-060000
0500007
h24+000
~-060000
0506000
024000
~-060000
302060

05N
070200
=N12030
30000

2097
00%012
0020190
005013
0dzpn
00S014
000162
005001
00015
«“02114
011052
003811
005012
005013
0nsSnl«
000000
00503¢
004000
0000co
0009%)
00on0D-
005011
003547
005011
Qost 2
003547
004012
005012
00547
005013
gO0SN14
033547
0a501 4
00001

or1aez
RHESEE

ons.o%e
n11osz

108.
108.
103.
108.
108.
108,
108.
108,
108.

109,
109.
109.
109.

109.

109.
109,
109,
109.
109,
109.
109.
109.
109.
109.
109,
109.
109.
10%.
109.
109.
109.
109,
109,
109.
109,
109,
109.
109,
109.
109,
119,
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N9,
109.
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119.
110,
1121,
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0058.6
0058.7
00s8.8
0059.
0060,
0061.
0062.
0063.
0064.

0004,
oupt.
0002,
0003,
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00os.
0006.
0007.
0007.1
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0007.3
000K .
0009 .
boto.
0ntt.
o0 2.
001z,
0014,
6015.
0016.
0017,
0018.
001%.
0020.
0021,
0022.
0023.
0024.
002e,
2026
0027.
no2s .
oD 25",
noz0.
ooz,
0022,

napn,

ot
008

LR
FM
FS
FO
sQ
CR
FO
sa

CF
ST
CAR
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ST
SE

TSX
SIx
SIX
Sk
SIX
SIX

Q.
891,
6I7.

607.
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2.
709,
o207,
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00000 QMIN

5N7.
302,

SJT.

0035.
0002.
0008.
0012.
0008.
0008.
Q011.
0008.
0024,

0030,
0a16.
0031,
0017,
0032.
o01e.
0033,
00149,
o116,
0008.
0020.
dpoo.
0000.
0016.
0017,
go18.
0019,
0000.
0ag00.
0000,
0000.
0000.
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0316,
0000.
0016,
J017.
0003,
0017,
Q012
o006,
o018,
D019,
a0a.
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Q.
Q.
0.
Q.
0.
Q.
Q.
Q.
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0000.
0000.
0000.
0000,
0000.
0000.
0000.
ohoo.
0p00.

GooD,
0000.
6o0a.
0000.
@000.
0000,
0000.
Q000.
0000.
0000-
0000,
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2020.
5040,
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5080.
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©000.
0000.
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0000.
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0000.
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N
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£ano.

agng.
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CALC. EXTRA TERMS

FFPEE ENERGY
ENTHRLPY
ENTROPY

HERT CRPRCITY
TEST- 3.5. 2

LAS S 117 FXO PT PRIN
TEMFERATURE

INCRERSE TEMP

FRINT

T, TEMPORRRY
250 OEGREES
T LESS 250
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2531
2532
2533
2534
2535
2536
2537
2538
2539

2550
2551

2552
2552
2554
2555
2556
2557
2558
2559
2560
2361

2562
2563
2564
2565
2566
2567
2568
2569
2570
2571

2572
2573
2574
2575
257¢
2577
257¢
2579
2590
2581

2582
2583
2584
2585

2591
2581

2592
€93

04743
04744
04745
04746
04747
04750
04751

04752
04753

04766
04767
04770
0s771
04772
054773
04774
04775
04776
0a777
05000
S001
05002
ps003
05004
05005
05006
05007
oso10
05011
05012
05013
035014
0s015S
05016
ps017
05020
05021
05022
05023
05024
05025
05026
05027
n5030
bs5031
|

05h36
0S037
05040
0Sc4
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05042
05043
05044
05045
05046
05047
05050
05051
05052
05053
05054
05055
05056
05057
05060
05061

05062
05063
05064
05065
05064
05067
n5070
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05072
05073
05074
05075
05076
05077

05101
05102
05103
05104
05105
05106
05107
05110
os111
05112
05113
03114
05115
05116
05117
05120
05121
05122
05123
05124
05125
05126

FS
™
CR
Fs
T2
CR
FA
ST
F5
TP
cA
T

CR
FR
ST
7

CR
ST
7

CR
ST
7

RO
SE

SOX

2s
TX
SE
bt

L@
FM
ST
La
FM
FA
5T
L2
FM
ST
LR
Fn
LR
Fm
ST
La
FM
5T
Fs
LR
FM
ST

030200
-012000
050030
030200
010000
050000
020000
060100
030200
012000
050000
002000
050000
030001
060100
002000
050000
060100
002000
05000
06010
002000
076200
076000
-053400
060000
200001
076000
002000
000100

056000
026000
060100
056000
026000
030000
060100
056000
026000
Q60100
056000
028000
076500
026000
060100
256000
026400
060100
030200
078500
026000
060100

003746
005062
011052
003746
005065
011052
003750
002005
003752
005070
002005
004216
J11052
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002005
004216
003746
002005
Q04216

03747

02005
004216
000361
000361
405077
403736
4050732
000140
002760
000000

103712
103712
Q11172
103712
g03s70
003567
011123
011119
011110
011174
011110
143734
000043
003577
011175
103734
103734
011176
01117S
000043
ot1172
011127

110.
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110.
110,
119,
110,
110,

200.

200.
200.

0004,
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0006,
0007,
2008,
0003,
0on10.
0011,
0012,
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0On1a,
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0016.
0017.
0018.
0019,
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0022,
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0025.
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0017.
Qo1e.
0019,
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CR

CR
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CR
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802,
202,
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802.
608.
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0002.
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0241,
0241,
po32.
0064.
0023.
0096.
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0000.

0044,
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0044,
poo2.
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0001.
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Qo0C.
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0009.
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Q62 .
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0003.
Qoas.
0000.
000s.
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o
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0300,
J000.
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0000.
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0001.
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000g.
0000.
2000.
0000.
0aog.
0041 .
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0000.
0064.
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T EQURL 250
T

T .
INC T BY 100

5010 OEG

RECYCLE
T
INE T '8Y S0

RECYCLE
293.16

RECYCLE
o0
RECYCLE
SKIP PRGE
62

STORE 2EROS

TURN OFF RLL
OECIMAL LORO

LRMEOR
S@. ,

2
1

8

Sa.

LAMBSOR 5G.

CR 5@.-4A8> LRAMBCA SA3

LIGHTS

2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
260¢
2609
2610
2611
261

2613
2611
2615
2616
2617
2618
2619
2620
2621
2622
2623

2625
2626
2627
2628
2629
2630
2631

2632
26323
2634
2§35
2836
2877
2638
2639
2560
2641

2642
2643
2644
26645
2646

05042
05043
05044
05045
05046
05047
05050
05051

05052
05053
05054
05055
05056
05057
05060
05061

05062
05063
05064
05065
bsdes
05067
05070
05071

05072
05073
05074
05075
05076
05077

05101

05102
05103
05104
09105
05106
05107
05110
o511

05112
05113
75114
05115
05116
05117
05120
05121

05122
05123
05124
05125
05126




05127 L@ 056000 011110 200. 0922, LA ¢C3. 00920, 0000, e 2647 n3127

O

05130 FM 026000 003570 200, 00z3. FM 301, 00Oz, . G000, 2 2648 05130
05131 5T 060100 011200 200, 00z4, ST A0S, 0006, 0. 0020. 28 2649 05131
05132 LO 056000 011174 200. 0025. LG <03, 0002, 0. 00090, B SQ. 2650 05132
05132 FM 025000 003577 200. D025, FM <01, 0003, 0. 0000. % 2651 05133
05124 ST 060100 011201 200. 0Q27. ST €08. 0907. 0. 0009, 2652 09134
05135 CR 050000 011177 2010, 0023. CR 603, 0Q05. 0. 0090, 2652 15135
05136 FO 024000 011201 200. 0029. FD 6u8., 0007. 0. 000o. 26354 05136
05137 s@ -060000 011202 290. 0030. SQ@ 608. 0008. 0. 0049, 265S 05137
05140 CR 050000 003607 200. 0031. CR 801. 0017, 0. 0000. 174 2656 05140
05141 FR 020000 011202 200. 0072, FR 608. 0008. 0. 0000. 2657 05141
05142 ST 060100 011203 200. 003z. ST 608. 0009. 0. 0000, LITTLE R 2658 05142
05143 CR 050000 102644 200. pO34. CH @02. 0006. R 0. 0009. G,ELECTRONISC 2659 05143
05144 FS 030200 003570 200. 0035. FS 801. 0002. 0. 0000. 2 2660 05144
05145 TNZ -010000 006774 200, 0036. TNZ 300. 0000. 0. 0000. TRIPLET STRTE 2661 05145
05146 CR 050000 103712 200, 0037. CA 8602. 0044, R 0. 0000. LAMBOR 2662 05146
05147 FS 0306200 003561 200. 00Ze, FS 800. 0010. 0. Qo000. 2.%3 ‘ 2663 05147 |
05150 TP 012000 005236 200. 0039. TP 201. 0038. 0. 0000. GAMMR STRTE 2664 05150 |
05151 CR 050000 103712 200. 0040. CA 802. 0044. R 0. 000G. 2665 051351
05152 FS 030200 003547 200. 0041. FS 800. 000U, 0. 00Q0. 1.98 2666 05152
05153 TP 012000 005213 200. 004z, TP 201. 0019, 0. 0000, OELTR STRTE 2667 05153
05154 T 002000 005170 200. 0043, T 201. 0009. 0. 0000, P1 STRTE 2668 05154
0sS170 L@ p56000 011174 201. 0000. L@ 608. 0002. 0. 0boa. B8 sa. 2680 oS 70
' 05171 FM D26000 003577 201. 0001. FM 801, 0009. 0. @600, 4 2681 o517
] 05172 FR 030000 011177 201. 0002. FR 608, 0005, 0. 0000. ot 2882 | 03172
! DS173 TSX 007400 403516 201. DOOZ. TSX T04. 0000. c 9. 0000, SG@.ROOT 2683 05173
05174 HP 042000 000000 201, DOD4. HP 0. 0000. 0. 00043. 2684 05174
05175 FO 024000 011200 201. 0005. FO' 608. 0006. 0. 0000, 28 2585 0S175
05176 S@ -060000 011211 201. 0006. S@ 609. 0000. 0. 0000. . 2686 05176
05177 CR 050000 011173 201, 0007. CR 608. 0001, 0. 0000, 2 LAMBOR PLUS ONE 2687 05177
05200 FO 024000 003577 201. 0008. FO 8G1. Qg09. J. 0000. 4 \ 2688 05200
‘05201 s@ -060000 011212 201. 0009. S@ @09. 0pOo1. 0. 0000, 2689 05201
05202 CR NS0000 011212 201. 0010. CR 609. QQo1. 0. Q0uo. 2690 05202
05203 FS 020200 011211 201, 0011, FS ¢09. 0000. 0. 0000. - 2691 05203
05204 ST 060100 011213 201, 0012, ST 609, 000Z. 0. 0000, GRAMMR ‘ONE : 2692 05204
05205 LB 056000 011213 201, 0013. LB 609. 0002, 0. 0000. 2693 05205
05206 FM 026000 011111 201. 0014, FM (O3. 00O1. -0. 0000. SIGMR 2694 05206
05207 CHS 076000 000002 201. Q015. CHS .'0. 0000. 0. 0O000. 2695 05207
05210 ST 060100 011216 201, 0016. ST 609, 0005. Q. do0d. 2696 p5210
.05211 ST 060100 011213 201. 0017, ST 609. 0002, 0. 0000, - GAMMR SIGMA ONE 2697 05211
05212 T, 002000 005276 201. 0018, T 202. 0000. 0. gboo. CALC. G.S. sum 2698 05212
05213 L@ 0S6000 011174 201. 0019. L& 608. 0002. 0. 0000. 8 S@. 2699 05213
05214 FNM 026000 003610 201. 9020. FM 801. 0018. 0. 0000. 16 2700 05214
05215 FA 030000 011177 201, 0021, FR 608. 0005, 0. 0000. 2701 05215
05216. TSX 007400 403516 201. 0022, TSX 70%. 0004. c 0. 0000, SG.ROOT 2702 05216
05217 HP 042000 000000 201, 0023. HP. . 0. 0000. 0. 0000. ' 2703 03217
05220 FO 024000 011200 201, 0024. FO 608. 000G. 0. 0000. 28 2704 05220
05221 SR -060000 011211 201, 0025. s@ 609. 0000. 0. 0000. A 2705 05221
05222 CAR’ 050000 011173 201. 0026. CR 608. 0001. 0. 0000. 2 LAMBOA PLUS ONE 2706 05222
05222 FO 024000 003577 201, 0027. FO 801. 0DOJ. Q. 0000, 4 ' 2707 05223
05224 su  -060000 011212 201, 0028. sS@ 609. 0001, 0. 0000. . 2708 05224

.

05225 CR 050000 011212 201. 0029. CR 609. 0pO¥. 0. 0000. 2709 05225
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FS 030200
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LR 076500
Fm 026000
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ST 060100

ST 060100
T 002000
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011173
003577
011212
011212
011211

011215
000043
ot1111
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201,
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202.
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202.
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0030.
0031.
0032.
0033,
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00235,
0036.
0037.
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0039.
0040,
0041,
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0044.
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0046.
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0055.
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603,
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608.
801.
609,
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Q.
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609,
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2,

802.
800.

2.
802.
800.

2.
2.
2.
203.
2.
203,
609.
609,
609.
203.
Q.
0.
Q.

0000,
0003.
0035.
0001.
0000.
0003.
0006.
0000.
0002.
0019.
0005.
0000.
0000.
0006.
0000.
0001,.
0009.
0501,
0007,
00v0.
0004.
0035.
0001.
0000.
0004,
0007.
0019,

0044,
0010.
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0044,
0000.
0008.
0016.
0012.
0017,
0011,
ao18.
qooa.
5.
07.
0006.
0000.
0040.
0000.
0000.
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0000,
0000.
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0000.
0000.
0000.
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0000,
0000.
0000.
0000.
0000.
pood.
0000.
00040,
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0000,
0000.
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odoo.
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0004.
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0003.
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0002.
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GRMMR TWO

SIGMR

GRMMAR SIGMRA- TWO
CALC. G.S. ONE
8 SG.
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SQ. ROOT
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2 LAMBOR PLUS ONE
4, .

GRMMA THREE

SIGMR

GAMMR SIGMR THREE

CRLC G.S. Two
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2711
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2712
2714
2715
2716
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2718
2719
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2732
2733
2734
2735
2736
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2753
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2758
2759
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2765
2766
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05226
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05234
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05327
05330
05331
05332
05333
05334
05335
05336
05337
05240
05341

05342
05343
05344
05345
05346
15247
05350
05351

05377
05400
05401
05402
05403
05404
05405
05406
05407
05410
05411
05412
Q5413
05414
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05416
05417
05420
05421
05422
05423
03424
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05426
,05427
05430
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054432
05444
05445
05446
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R 050000
TSX 007409
HF ' 042000
sT 060100
LR 076500
FM 026000
ST 060100
LR 076500
F4 026000
ST 160100
TR 20000t
CR 050000
ST 064100
CR 950000
5T 060100
25’ 060000
CR 050000
Tz 010000
T 002000
S0X -053400
CR ~ 050000
ST 060100
LG 056000
FM 026000
ST 060100
TX 200001
LG © 056000
FM 026000
FO 024000
sa@ -060000
SO% -053400
CR - 050000
ST 060100
CR 050000
ST 060100
L@ 056000
FM 026000
TF 014000
ST 060100
TX 200001
T 002000

000015

000031
2S5 060000
T 002000
CR 050000
FA 030008
5T 060100
L2  0S600Q
FM 026000
FA 030000
ST 060100
L@ 056000
Fm ozpdoo

’

0112206
403410
000000
211231
000043
011220
211412
000043
011220
211420
205342
M1217
011220
011216
011217
011216
011220
005377
005327

405425
011203
011235
011203
411252
411253
405402
102720
003571

002005
011253
405426
003567
011261

011111

011262
011111

411313
005427
411314
405417
005442
000000
000000
411314
005423

011112
003756
011602
or1im
003757
011603
011603
011263
003760

223,
203,
202.
203,
203.
203.
203.
203.
203.
203.
203.
203.
203.
20z,

204.

204.
204.
204.
204.
204,
204.
204.
204.
204.
204.
204.
204.
204,
204.
204.

205.
20s.
205.
20%.
205.
205.
205.
205.
205.

0000,
0001,
0002.
0003,
0004.
005,
0006.
0007.
Qooe.
0009.
0010.
0011,
0012.
0013.
001+,
ofis.
0016,
o133 ir
0018.

0000.
0001.
0002.
0003,
0004,
0005.
0006.
0007.
0008.
0009.
0010.
0011,
0012.
0013.
0014,
0015.
0016.

‘0017,

0017.
0018.
0019.

‘0020,
0021,
0022.
0023.
0024.

0000.
0001.
o2,
o3,
0004.
0003,
0006 .

CA
TSX
HP |
ST
LR
FM
ST
LR
Fa
ST
TX
cA
ST
CR
ST
5
CR
T2

SO¥%

CR
FA
ST
Le
F11
FR
ST
La
=34

629. Q007.
703. 0000.

0. 0000.
610. 0006.

0. 0035.
609. 0007.
615. 0039.

0. 0025.
609. 0007.
615. 0045.

2. 0011.
§09. 0006.
609. 0007.
©09. 0005.
609. 0006.
©09. 000S.
609. DGO7.
204. 0GO00.

2. 0000.

2, 0021.
608. .0009.
611. 0000.
.608. 0009.
611. 0013,
611. 0014,

. 2. 0003.
802. 0050.
801. 0003.

1. 0029.
611, 0014,

2. 0022.
801. 0001.
‘612, :0000.
603. 0001.
612. 0001.
1603. 0001.
612..0026.

2. 0023.
612, '0027.

2. 0016.
205. .0000.

0. 0000,

0. '0000.
612. 0027.

2. 0019.

602, 000z,
g04. 0000,
630. 0000.
€03. 0001.
804. 0001.
630. 0000.
630. .0000.
612. 9002.
90a. ‘0002,

w

DOOO

[ph o]

u.
g.
o.
0.
o.
o.

Q.
Q.
Q.
Q.
Q.
Q.
Q.
o.
Q.

Q.

Q.
Q.
0.
Q.

Q.
0.

0000.
0000.
0009,
o0ow.
0000.
0000.
0000.
0000.
0000.
0000.
0001.
0000.
0000.
o0oa.
oood.
0000.
0000.
0004d.
0700,

0000.
0000.
0000C.
0000.
0000.
0000.
0001.
0000.
0000.
0000.
0000,
0000.
0000.
0000.
0000.
0000.
0000.
0000.
'0000.
0000.
0001,
0000.
‘0013.
0025.
000Q.
0000.

6o00.
0000.
0000.
oooaq.
0000.
0000.
0000.
0000.

~ GAMMA SIGHWR
EXPONENTIRL

E TO - GRMMR SIGMR
E TO - G.S. PRIME

E TO - G.S. OUB PRINE

CALC POWERS OF SIGMR
CALC NERT E TO - G.S.

13
LITTLE R

A TO N POWER
ROTATIOHAL O
HC/K

T

HCO/KT

25

1
SIGMR TGO ZERO POWER
1SIGMR

SIGMA

SIGMR TG N POMER .

CRALC. ROTATIONAL SUM

{-SIGMA

SIGMA

SIGMA SRURRED

2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2767
2788
2789
2790
2791
2792
2793

2815

£ 2816

2817
2818
2819
2820
2821

2822
2823
2824
2825
2826
2827
2828
2829
2830
2831

2832
2833
2834
2835
2836
2837
2838
2839
2840

2350
2851
2852
2853
2854
28%5
2856
2857
2858

05327
05330
05331
05232
05333
05334
05335
05336
053237
065340
05341
05342
05343
05244
05345
35346
05347
05350
05251

05377
05400
05401
05402
05403
05404
05405
05406
05407
05410
05411
05412
054132
05414
05415
05416
05417
05420
‘05421
05422
05423
05424
05425
05426
05427
05430

05447
05443
05444
05445
‘05346
‘05447
05450
05451
05452



_og-\

05453
05454
05455
15456
05457
05460
05461

05462
09463
05464
05465
05466
05467
05470
pS5471

05472
05473
05474
05475
05476
05477
05500
05501

05502
05503
05504
05505
05506
05507
05510
035511

05512
05513
05514
05515
05516
05517
05520
035521

05522
05523
05524
05525
05526
05527
05530
05524
05532
05533
05534
Q5535
05536
05537
05540
05541

05542
05%43

FA
ST
La
FM
FR
a7
L&
FM
FR
ST
LG
FM
FR
ST
Ccs
FO
Sa
CR
FR
ST
L2
FM
FR
ST
L@
Fm
FR
ST
LR
Fm
FR
ST
L@
FM
FR
ST
OR
FO
SR
CR
FR
ST
L@
FM
FR
ST
LG
Fn
FA
ST
L@
FM
FR
ST
cs
FO
SQ

030000
060100
056000
026000
030000
060100
056000
626000
030000
060100
056000
026000
030000
060100
050200
024000
-060000
050004
030000

- 060100

056000
026000
030000
060100
oS6000
026000
030000
060100
056000
026000
030000
060100
056000
026000
030000
060100
050000
024000
-060000
050000
030400
060100
056000
026000
030000
Q60100
056000
026000
030000
060100
056000
026000
030000
p60100
050208
024000
-060000

011602
011603
011264
003761
011603
011603
011265
003762
011603
011603
011266
003763
011603
011603
003547
011263
011604
011604
002757
011604
or1111
003764
011604
011604
011262
003765
011604
011604
011264
003766
011604
011604
011265
003767
011€04
011604
003570
011264
011605
011605
d03764
11605
IRRRR
003770
011605
011605
011263
003771
011605
011605
011264
003772
011605
011605
002602
011265
011606

205.

205.
205.
205.
205,
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205,
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
2p5.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.

0009.
0010.
Q011.
0012.
0013.
0014,
0015.

-0016.

0017.
0018.
0019,
oozg.
0021,
0022,
0023.
0024.
0025.
0026.
0027.
0026,
0029.
0030.
0031.
0032.
0032,
0034,
0035.
0036.
0037.
0038.
0039.
0040.
0041,
0042,
0043.
0044.
0045.
0046.
0047.
0048.
0049.
0050.
0051.
0052.
0053.
0054,
00S5.
00356.
0057.
0053.
0us9.
0060.
0061.
0062.
0063.
0064.
0065.

FR
ST
L@
FM
FR
ST
Le
FM
FR
ST
L@
FM
FR
ST
cs
FO
sQ
CR
FR
ST
L@
FM
FR
ST
L@
FM
FR
ST
L@
FHM
FR
ST
Le
FM
FR
ST
CR
FO
sQ
CR
FR
ST
Le
FM
FR
ST
LR
Fd
FR
ST
LG
FM
FR
ST
cs
FO

S8

630.
630.
612.
804,
630.
630.
612,
804.
620.
530,
612,
804.

620.

630.
801,
612.
530.
620.
804.
630.
603.
804.
630.
630.
612.
804.
630,
630,
612.
804,
630.
630.
612.
804.
630.
%30.
801.
612.
6320.
630.
804.
630.
603.
804.
530.
630.
612,
504,
530.
630,
612,
£04.
630.
630.
BO1.
612.
630.

0000.
0000.
0003.
0003.
0000.
0000.
0004.
0004,
0000.
0000,
0005.
0005.
0000.
0000.
0001 .
0002.
0001.
0001.
0001 .
ongt .
0001 .
00ps.
oofl1.
0001.
0002.
0007.
0001 .
0001.
0003.
0008,
0001.
0001.
0004.
0009.
0001.
0001.
0002.
0003.
0002,
0002.
0006.
1002,
0001.
0010.
0002.
0002.
0002.
0011.
0002.
0002.
0003.
0012,
0002.
0002.
0012.
0004,
0003.

Q.
Q.
Q.
Q.
Q.
Q.
0.
Q.
Q.
Q.
Q.
Q.
Q.
0.
Q.

0.
a.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
0.
Q.
Q.
Q.
Q.
Q.
o.

Q.
0.
Q.
Q.
0.

0000.
0000,
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
Q000.
0000.
0000.
004d0.
0000.
0000.

0000.°

0000.
0000.
ooaa.
0000.
00Q0.
0000.
0000.
0000.
0000.
0000,
0000.
0000.
0000.
0000.
0000.
0000,
0000.
0000.
0000.
0000.
0000.
0000,
0000.
0000.
0000.
0000.
0000.
0p00.
0000.
0000.
0000.
0000.
0000.
0030.
0000.
0000.
0000.
0000.
0000.
0000.

SIGMR CUSEO
SIGMR FOURTH

SIGMR FIFTH

SUM BYER ROT. LEVELS

1
SIGMR SQRURRED

SIGMR

SIGMR SQURREQ
SIGMR CUSEO
SIGMR FOURTH
0(CSUMa/0 SIGMR

2
SIGMR CUSEQ

SIGMR
SIGMR SQUARED

SIGMR CUSED

02(SUMY~/0 SIGMR 2
6

SIGMR FOURTH

2859

‘2860
2861
2862
2862
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2679
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915

05453
05454
05455
05456
05457
05460
05461
05462
05463
05464
05465
05466
05467
05470
05471
05472
05473
05474
05475
45476
05477
05500
05501
05502
05503
05504
05505
05506
05507
05510
05511
05512
05513
05514
05515
05516
05517
05520
05521
05522
05523
05524
05525
05526
15527
05530
05531
05532
05533
05534
05535
05536
05537
05540
0554.1
05542
05542
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05544
05545
05546
05547
05550
05551

05552
055532
05554
05555
05556
05557
05560
05561

05562
05563
05564
05565
05566
ass67
05570
05571

05572
05573
05574
05575
05576
05577
05600
05601

05602
05603
05604
05605
05606
05607
05610
05611

05612
05613
05614
D5613
05816
05617
05620
05621

05622
05623
05624

05644
05645
05646
05647
05650

5T

cr
ST
ST
ST

SOX -053400 405774

050000 011606
020000 003770
060100 011606
056000 011111
026000 003773
030000 011606
060100 011606
05600 011263
02GD00 00377%
030000 011506
060100 011606
050000 003606
024H00 011266
-060000 011607
056000 011111
026000 003775
030000 011607
030000 003772
060100 011667
050200 003606
024000 011267
026000 003501
030000 003775
060100 011619
056000 003622
026000 0032613
060100 011614
050000 011614
024000 011270
-060000 011611
Q56000 011614
026040 003627
076000’ 000002
024000 011271
-060000 011612
056000 011614
026000 003620
024000 011272
026000 003627
060100 011613
050200 011613
024000 011111
026080 003630
060100 011614
050200 011614
024000 011111
626000 003621
060100, 011615
002000 00S644

050000 003567
060100- 011622
060100 011623
060100 011653

205.
205.
205.
235.
205.
205.
205.
205.
205,
205,
205.
205,
205.
205.
205.
215.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205.
205s.
205,
205,
205,
205.
205,
205.
205.
205.
205.
205.
205.
20S.
205.
2085.

206.
206.
206.
206.
206.

0065,
0057,
0063,
J069.
0070,
0071.
oav2.,
0073.
0074.
007s.
0076,
0077.
0073.
0079.
0080.
0081 .
0082,
0083.
0034,
008s.
0086.
0087.
0038.
0089.
0090.
0091,
0092,
0097.
0094,
0095.
0096.
0097,
0097.1
0093.
0099.
0100.
0101,
0102.
0102.1
0103.
0104,
0105.
0106,
0107,
0103.
0109.
0110.
o111,
0112,

0000.
0001,
00Q2.
0003.
0004.

CA
ER
ST
L@
Fi
FR
5T
Le
FM
FR
ST
CR
FO
Sa
L@
FM
FR
FR
ST
cs
FO
Fnl
FR
ST
LQ
FHM
5T
CA
FQ
sQ
L@
FM
CHS
FO
s
L@
FM
FD
FM
ST
cs’
FO
FM
5T
ce
FO
FM
ST

CR
ST
ST
ST
SOX%

0003,
0010,
0003,
0001.
0U13.
0003.
0002,
0002.
0014,
0002.
0003,
0016.
0005.
0004,
0001,
0015,
0004.
0012,
000a.
0016.
000%.
0011,
6015,
000S.
D023,
0021.
0009.
0009.

7,
0006.
0009.
0033.
0000.
0008.
ono7.
0009.
0026.
poga.
0032,
0008.
0008.
0004 .
0034.
1009
0009.
0001,
0035.
0010.
0000,

0001.
£000.
0001.
0025.
0083.

Q.
Q.
Q.
0.
Q.

onoe,
I,
0099,
ooou.
9909,
0000,

0100. ,

0000.
00t0.
0000.
0500.
0000,
00do0.
0000.
0000.
0000.
0000,
0000.
0noM.
0000.
0noa.
0000.
0Qoa.
0000.
0d04.
0000.
0000.
0000.
0000.
0000.
0000.
2000.
0oon.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000,
0000.
0000.
0000.
0000.
0000.
0000.

0000.
0000.
0000.
0000.
ogoo.

SIGMA STURED

03¢SUM> 70 SIGMR
24
SIGMK FIFTH

SIGMR

B4 CSUMD -0 SIGMA
24

SIGMR SIKTH

5

DSCSUM3-,0 SIGMA
40
138

SIGMA SEVENTH
DG CSUMY /0 SIGMR

-
V

SIGMR EIGHT
07CSUM> 70 SIGMR
8

SIGMR NIHTH

2 .

03CSUM> 70 SIGMR

A
SIGMA
9 ,
09CsUM> 0 'SIGMA

SIGMA

10

D10CSUM> 20 SIGMR
1

N
1 .
Z2ERQ, FRCTORIAL
ONE FRCTORIRL
N
23

«

(=i
2M7
2913
2412
2920
2921

2922
2923
2924
2925
1926
2927
2928
2929
2930
2931

2922
2923
2934
2935
2936
2937
2938
2929
2940

Z941

2942
2943
2944
2945
2946
2947
294%
2949
2950
2951
2952
2353
2954
2955
2956,
2957
2958
2959
2960
2961
2962
2963
2944

2980
2981
2982
2983
2984

S50
NSEse

05552
05553
05554

05555
05554
05557
05960
05561

08962
0556%
055¢4
05565
05566
05%9¢C7
05570
05571

05672
05573
03574
05575
0557¢
05577
0S600
05601

05602
05602
05604
05605
05606
05607
05610
05611

05612
05613
05614
83613
05616
05617
05620
03621

05622
05622
05624

09644
05645
05646
05647
05650




-\zg -

05651
05652
05653
05654
05655
05656
05657
05660
05661

05662
05663
05664
05665
05666
05667
05670
05671

05672
05673
05674
05675
05676
05677
05700
05701

05702
05703
05704
05705
05706
05707
05710
05711
05712
05713
05714
05715
05716
05717
05720
05721

05722
05723
05724
05725
05726
05727
05730
05731

05732
05733
05734
05735
05736
05737
05740
05741

05742
05743
05744
05745

CR
FR
ST
LR
Fnm
ST
T%
%SD
S0
SO%
So%
CR
FO
Fn
FO
Fnm
TF

ST ;

T%
%
%
50
So%
CR
FR
%
ST
2s
%50
SO%
Sox
S0X
CR
FO
FM
FO
FM
TF
ST
T?

TX
SOX
SDX
CR
FR

ST

%S0
sox
Sox
SO
cA
FO
FM
FO
FM
F
ST
™

050000
030000
060100
076500
026000
060100
200001

-063400

-053400

-053400

-053400
050000
024000
026000
024000
026000
014000
080100
200001
200001
200002

~053400

-053400
050000
030000
200001
060100
060000

-063400

-053400

-053400

-053400
050000
024000
026000
024000
026000
014000
060100
200001
200001
200002

-053400

-053400
050000
030000
200001
060100
060000

-063400

-053400

-053400

-0%53400
050000
024000
026000
024000
026000
014000
060100
200001

011653
003567
011653
000043
411652
411653
405651

106004
105776
206002
405775
411653
211654
111257
111637
211313
006007
411711

405674
105675
205664
405777
106005
411674
411675
405701

112123
111676
106005
105776
206002
405775
411653
211653
111251
111637
211313
006011
411747
405721

105722
205711

405777
106005
411732
411732
405726
112147
111734
106005
105776
206002
405775
411653
211652
111251

11,1637
211313
006013
41200%
405746

206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206,
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206,
206.
206.
206.
206.
206.
206.
206
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
2Q6.
206.
206.
206.
206.
206.
206.
206.

.206.

206.
206.
206.
206.
206.
206.

000S.
0006.
0007.
0008.
0009.
0010,
0011,
0012,
0013.
0014,
0015.
0016.
0017,
0018.
0019.
0020.
0020.
0021.
0022.
0023.
0024,
002sS.
0026.
0027.
0028.
0029.
0030.
0031,
0032.
0033.
0034,
0035.
0036.
0037.
0038.
0039.
0040.
0040.
0041.
0042.
po43.
0044.
0045.
0046.
0047,
0048.
0049.
0050,
8051,
0052.
0053.
0054.
005S.
0056.
0057,
0058.
0059.
0060,
0060.
0061.
0062,

1

CR
FR
ST
LR
FM
ST
%
%S0
SDX
SOX
SOX
CR
FO
FM
FO
FM
TF
ST
X
X
T®
SOX
SDX
CR
FR
X
ST
2s
%S0
SOX
SOX
SOX
CR
FD
FM
FO -
FM
TF
ST
TX
X
X
SOX
SOX
CR
FR
X
ST
zs
%St
SOX
SOX
SO%
CR
FO
FM
FO
FM
TF
ST
X

631,
801.
631.

Q.

- 631,

631.
2.
2.
2.
2.
2.

631.

631.

611.

631.

612.

632.

G31.
G11.
G31.
612,

633.
2.

2.
2.

633.
633.

643.
633.
2.

2.
2.
G31.
631.
G611,
631.
612,
2.
634.
2.

0025.
0001,
0025.
0035.
0024.
0025.
0005.
0091.
008s5.
0089.
0094.
0025,
0026.
0012.
0013.
0026.
0094.
0025.
0023,
0024.
0016.
0086.
0092.
0012,
0013,
0028.
0013.
0014,
0092.
008S.
0089.
0084.
0025.
0025,
0012.
0013.
0026.
0096.
0025.
0043,
0044,
0036.
0086.
0092,
0012,
0013.

* 0048.

0013,
oofl4,
0092.
0085.
D089.
0084,
0025.
0024.
0012.
0013,
0026.
0098.
0025.
0063.

ODDOOOODDOOO

ODDWOOODDDDOOODOODOO

ODDOOOODDDDOOODOODOO

[Nl

0000.
0000.
0000.
0000.
0000.
0000.
0001.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0001.
0001.
0002.
0000.
0000.
'0000.
0000.
0001.
0000.
0000.
0000.

-0000.

0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0001.
0001.
0002,
0000.
0000.
0000.
0000.
0001.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0001.

N FRCTORIRL

SAVE R INOEX

12

24

24

CN+K> FRCTORIRL
(2N+2K> FACTORIAL
AR TO N |

N FRCTORIRL

SIGMR TO (2N+2K>

G su8s K

SAVE R INOEX

12

24

24

CN+K> FRCTORIRL
(2N+2K-1> FRCTORIAL
A TO N

N FRCTORIRL

SIGMR TO C(2N+2K>

G.SU8 K, PRIME

SAVE R INOEX

12

24

24 .
CN+K> FRCTORIAL
(2N+2K-2> FACTORIAL
AR TO N

N FRCTARIAL

SIGMR TO C(2N+2Kd

05651
05652
05653
05654
05655
05656
05657
05660
05661

05662
05663
05664
05665
05666
05667
05670
05671

05672
05673
05674
05675
05676
05677
05700
05701

05702
05703
05704
05705
05706
05707
05710
05711
05712
05713
05714
05715
05716
05717

05720
05721

05722
05723
05724
05725
05726
05727
05730
05731
05732
05733
05734
05735
05736
05737
05740
05741
05742
05743
05744
05745




~8G-

05746
05747
05750
05751

05752
05753
05754
05755
05756
05757
05760
05761

05762
05763

05764

05765
05766

05767

05770

05771

05772

05773

05774
05775
05776
05777
06000
06001

06002
06003
06004
06005
06006
06007
06010
06011

06012
06013
06014

06015
06016
06017
06020
06021

06022
06023
06024
06025
06026
06027
06030
06031

06032
06022
06034
06035
06036
06037
06040
06041

06042

TX
TX
SOX
SOX
CR
FR
TX
ST
Z2s
CR
S
ST
CR
S
ST
TX
XS0
TXG
SOX
CR
ST
T

2s
7
2s
7
2s
7
CR
ST
ST
CR
ST
sox
S0X
CR
FO
FM
TF
ST
™
TX
SOX
SOX
CR
FO'
FM
TF
ST
X

200001
200002

-053400

-053400
050000
030000
200001
060100
060000
050000
040200
060100
050000
040200
060100
200001

-063400

300001

-053400

050000
060100
002000
000027
000030
000014
000013
000001
000002
000030
000030
000000
000015
000045
060000
002000
060000
002000
060000
002000
050000
060100
060100
050000
060100
-053400
-053400
050000
024000
026000
014000
060100
200002
200001
-053400
-053400
050000
024000
026000
014000
060100
200002

105747
205736
405777
106005
411770
411771

405753
112173
111772
005775
006000
005775
006002
006001

006002
105766
106005
105661

106004
006006
006005
006015
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
411711

005673
411747
005720
412005
005745
006003
006002
005775
003567
012012
406045
20604¢
411637
211654
211313
006121

412027
206032
406024
406045
206046
411637
211633
211213
006123
412052
206042

206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.
206.

206,

XS0
TXG
SOX
CR
ST
T

207.

0064.
0056.
0086.
0092.
0012,
0013.
0068.
0013.
0014,
0084.
0087.
0084.
0089.
0088.
0089,
0079.
0092.
0013,
0091.
0093.
0092,
0000,
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0025.
0022.
0025.
0042,
0025.
0062.
0090.
0089.
0024.
0001.
0000,
ap22.
0023.
D013,
po26.
0026.
0065.
0013,
0012.
0007.
0022.
0023,
0013,
0025.
0026,
0067.
o3,
pD0Z20.

DDOOODOO®D

DDDD

WOODMOOOOD WwoOwo

O

G SU8 K,O0UBLE PRIME
C INQEX
1

B INOEX
2

SAVE R INOEX

RESTORE R INOEX
RESTORE ORIGINARL R

FINISH CRLCN. OF G

24

RESTORE 8 INOEX
RESTORE C INOEX
1

12

24

CN+KHD> FRCTORIRL
C2N+2K> FRCTAERIAL
SIGMA T3 2K

CONSTANT TERM IN G

12,

24 o

N FPCTORIAL :
(2N+2K-1) FACTORIAL
SIGMR T@ 2K ‘

rsT TEﬁM IN G‘PﬂIME

3046
3047
3048
3049
3050
3051

3052
3053
3054
3055
3056
3057
3058
3059
3060
3061

3062
3063
3064
3065
3066
3067
3068
3069
3070
3071

3072
3073
3074
2075
3076
3077
3078
3079
3080
3081

3082
3083
3084
2085
3086
3087
3088
3089
3090
3091

3092
3093
3094
3095
2096
2097
3093
2099
3100
1o

3102
2103
3104
2108
3106

05746
05747
05750
05751
05752
05753
05754
05755
05756
05757
05760
05761
05762
05763
05764
05765
05766
05767
05770
05771
05772
05773
05774
05775
05776
05777
06000
06001
06002
06003
06004
06005
06006
06007
06010
06011
06012
06013
06014
06015
06016
06017
06029
06021
06022
06023
06024
6025
€026
06027
06030
06031
06032
060332
06034
06035
06036
06037
06040
06061,
p6042




-pe-

06043
06044
06045
06046
06047
06050
06051
06052
06053
06054
06055
06056
06057
06060
06061
06062
06063
06064
06065
06066
06067
06070
06071
06072
06073
06074
06075
06076
06077
06100
06101
06102
06103
06104
06105
06106

06107
06110
06111
06112
06113
06114
03”5
pata
06117
06120
06121

osi122 "

06123
06124
06123
06126

TX
T

SOX
CR
FR
FO
sQ
TX
SOX
cs
ST
TX
SOX
SO¥
CR
FO
£ M
TF
ST
TX
TX
SOX
CR
FR
FO
S@,
T
SOX
&s
ST.-
LR
SOX
ca
FR
FO
s¢
TX -
SOX
cs.
ST
|Tx
Tr

2s
T

28’
T
Zs
T

200001
002000
000014
000030
-053400
050000
030000
024000
-060000
200001
-053400
050200
060100
200002
-053400
-053400
050000
024000
426000
014000
060100
200002
200001
~-053400
050000
030000
024000
-060000
200001
-053400
050200
060100
200002
-053400
050000
030000
024000
-060000
200001
-053400
050200
060100
200002
002000
000013
000013
060000
002000
060000
002000
060000
002000

4060325
006047
000000
000000
406117
412123
412027
411637
412123
406050
406120
412122
412122
406056
406045
206046
411637
211652
211313
006125
412077
206071

406063
406117
412147
412053
411637
412147
406073
406120
412146
412146
406101

406117
412173
412077
411637
412172
406105
406120
412172
412172
406113
006130
000000
000000
412027
006031
%12053
006042
412077
006070

207.
207.
207,

0020.
0021.
nn22.
0023.
0024.
0025.
0026.
0027.
0028.
0029.
n030.
0031,
0032.
0033.
0034.
0035.
0036.
0037,
0038.
00213.
0039.
0040,
0041.
0042,
0043,
0044,
0045.
0046.
0047,
0048,
0049.
0050.
0951.
Q052.
0053.
005s.
0055.
0056.
0053,
0058.
0059.
0060.
Q441 .
00wz,
0063.
0064.
0065.
0066,
00567,
0063 .
0069.
0070.

<O

SOX

643.
2.
2.

G44.

637.

631.

G644,
2

2.

‘644,

a4,

N

o015,
0024.
Q000.
0000.
0062.
0013.
0013.
on12.
0013.
0025.
0064.
0012,
0012,
o031,
0022.
0023.
Q01 3.
0024.
0026.
0069.
0013.
0041,
0036.
0063.
0013.
0013.
0013.
0013.

'0043.

0054,
0012.
oo12.

0049,

0063.
0013.
0013.
0013.
0013.
0053.
0064,
0012,
0012,
0059.

-0000.

6000.
Qoau.
d013.
20t 1.
0013.
0019.

. 0013,
D040,

(el

MDOMOOOOOO0O0O0O0ON

TP OASO0OTTO000000000000O00 00

0. 0001.
0. 0000.
0. 0012.
0. 0024,
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0001.
0. 0000.
0. 0000.
0. Qooo.
0. 0002.
0. 00D0.
0. 0000.
9. 0000.
Q. 0000.
Q. 0000.
d. odao.
0. 0000.
0. 0002.
0. ooof.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 00400.
0. bod1.
0. 0000.
0. 0000.
0. 0pdo.
0. 00d2.
0. 00Q0.
0. 00do.
0. 0odo.

CONTIHUE CALCULLATION

13

G SUR K
CONSTRNT TEEM

K FACTORIARL
CORRECT G SUB K

11

12

24

N FRCTORIAL

(2N+2K-2> FRCTORIAL
SIGMR TO 2K '

1ST TERM,G OUSL PRIME
13 .

G SU8 K, PRIME

K FACTORIAL
CORR. G SU8 K,PRIME

11

+3
G SUB K,DOUBLE PRIME

K FRCTORIARL
CORR.G SUE K,OUB PRINM

11

CALG. ROTATION TERMS

3107
3108
31Q9
2110
3111
3112
3113
3114
3115
3116
3117
3118
2119
3120
3121
3122
3123
3124
3125
3126
3127
2128
3129
3130
2131
3122
3133
3134
3135
3136
3137
3138
3139
3140
2141
2142
3143
3144
3145
2146
7147
J148
3149
3150
3151
2152
3153
3154
3135
3156
2157
31358

06043
06044
06045
06046
06047
06050
06051
06052
16053
06054
06055
0GOS&
OEOSZ
05060
06061
06062
06063
06064
06065
06066
06067
06070
06071
06072
06073
06074
06075
06076
06077
06100
06101
06102
06103
06104
06105
£6106
06107
06110
06111
06112
06113
06114
06115
06116
06117
06120
06121
a6 122
06123
06124
06125
06126




-GG~

06130
05131
06132
06133
06134
06135
06136
06137
06140
06141
06142
06143
06144
06145
06146
06147
06130
06151
06152
06152
06154
06155
06136
06137
06160
06161
06162
06163
06164
06165
06166
06167
06170
96171
06172
06173
06174
06175
06176
pe17+¢
06200
06201
06202
06203
06204
06205
06206
06207
06212
06211
D6 12
ge213
06214
06215
06216
06217

CR 05009C¢
FD 024000
S@ -0c000C

Zs  06000C
SOX -05349C
L@  05600C
FM  P25000
FR  02000G
ST 060106
L@ 056000
£n 2600C
LR 76506
FM 02600
FA  02000C
LR  D7650C
FM  02600C
FR  03009C
ST D6O10C
cq  05000C
FR  02000C
ST D06010C
TX 200001
CR  05000C
5T 06019C
2S 060000
CR  05000C
ST 060100
S0A -053490
L@ 056006
FM  02600C
FA 030000
ST 05010C
L@ 056000
FM  02600C
LR 076500
FM 026000
FA 030000
LR 07650C
FM 026000
LR 07650C
FM 025000
ST 060100
L& 156010
FM  02601C
FR  02000C
ST 060100
2S 06000
L@  05600C
FM  02600C
LR 07650C
Fir  02600C
FR  43007C
LR 07650C
FM  02600¢
FR  03000C
FR  03000C

011252
G111
c12207
C11331
40633¢
411614
c11253
411612
C12204
411612
012207
0C004T
C11331
C12204
CCCO42
4a1211¢
012202
61220z
11231
GL3Ee7
c1|3§|
4C613%
C1z20z
11317
01220z
CC3567
011332
4C 6326
411613
cri2s5z
411612
£12204
c12z07
411614
GL0042
C11332
C12204
CLuos:
Gr1atd
CC0043
412115
c122c4
411614

011252

411612
C1220g
11321
C11331
411613
0C0047
12207
0612208
CCoonss
412141
€12204
012203

203,
208.
208.
208.
208.
208.
208.
238,
208.
208.
20€.
208.
208.
208.
208.
208.
208.
208.
208.
208.
298.

208"
208.

20s.

208.
208.
208.
208.
208.
2p8.
208.
208.
208.
208,
208.
208.
208.
208,

‘08,
208.
208
20+,
208.
208.
202,
2038.
208.
208,
208.
248.
Z08.
208.
2n3.
208.

0000.
0001.
0002.
0002.
0003.
0004.
0005.
000¢.
0007.
0008.
0049.
0G1g.
Qo11,
o2,
0012,
0014,
0015.
on16.
0017.
0013,
0019,
0020.
0021,
0022.
0023,
0024,
0025.
oo2¢6.
0027.
002s.
0029.
0030.
0031,
0032,
ob33.
0034,
0035.
0036.
0037,
0033.
0039.
0040.
0041.
0042.
0043,
0044,
0045.
0046.
0047,
004€ -
0049,
11050,
0051,
0052.
0073,
0054,

o]
FO
s@
25
SO0X
La
FM
FR

L@
FM
LR
Fm
FR
LR
FM
FR
ST
CR
FR
ST
TX
CR
ST
S
CR

5T

SOX

Fi4

Fi1

FA"

611,
603.
G45.
G614,

2.
630.
611,
630.
G435,
630.
645,

614,
645.

Q.
642,
6a5.
643,
G14.
801.
614,

G435,
613.
645.
801,
G614,

630.
611,
630.
645,
G45.
630.

Q.
614,
645.

0
603.

642.
645.

' 630.

611.
631,

“614.
c 614,
*630.

0.
645,
6AS.

0.
643,
(45.
545,

0014.
0001.
0005.
0000,
0153,
0009.
0014,
0007,
0002,
00083.
p00s.
p0o3s5.
0000,
0002.
0035,
0007,
0000,
0000.
0000.
0001..
0000,
0004.
0000.
0000.
0000.
0041,
0001,
0152,
0010,
0014,
0006,
0002.
0005.
0009.
0035.
0001.
0002,
0035,
0001.
0035.
0007,
nQ02.
0009.
0014.
0007,
0003.
0000,
0000.
0008.
0035.
cogs.
0003.
0073,
0007.
0002.
000,

"

”*

v

[

[y

0CG0.
Peoo.
occe.
0cco.
0006.
0060.
0CuG.
0000.
0000,
0006.
2000.
0000.

0000.

GQ00.
aQ00.

opGG.
00GOo.
000G.
0000.
0ooq.
0001.
0000.
0006,
0000.
0o00a.
0000.
060G.
0GGO.
0000.
0000.
0000.
0000,
poda.
000Q.
0000,
0G00.
0000.
0000.
0000,
0000.
0000.
0000.
0c0G.
0000.
0coG.
ooae.
oroa.
000G,
0000-
0009.
00040.
0000.
00on,
0000.
0r.o0.

[P

HCO/KT
HC8 1T
ns8

ZNO DERIY. BF stu
HCO-KT
RBTATIINAL 3UM

L]
1ST OERIV. 3F SUM
0/8

N-1

G sus K v

INTERNAL, RGT..

Q

~NzZz -

3RO OERIV., OF SuM
HCO/KT
1ST QERIV. 9F SUM

n/g -
2NO GERIY, OF SEM
i
N f
SIGMA .
G .SuLa K |
2NO OERIV. OF suM
HCO/KT
RATRTIONAL Sux
\ \

N-1
1ST OERIV, OF SuM
0rB
G SU™ K,PRIME

i

3150
3161
3162
3163
3164
3163
3166
3167
3t63
3163
3170
3171
3172
3173
3174
3175
3176
3177
3178
2179
3180
3181
3182
3183
3184
3183
3186
3187
3188
3189
3190
1
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
2207
32a8
3209
3210
2211
3212
3213
321

3215

V6130
06131
05132
V6133
06134
G138
G136
06137
06140
06147
J6142
06143
05144
061458
06146
06147
06150
06151
86152
0E153
UGt 54
32155

156
06157
UE160
06161
U162
06163
06164
03165
06166
ue167
86170
06171
BE172
06173
us174
B6175
06176
BE1TT
06200
5201
06202
05203
un204
16205
06206
36207
pr210
we211
96212
06213
962 14
06215
06214
062° 7



-96-

05220
06221
06222
06223
06224
06225
06226
06227
06220
06231
06232
06233
p6234
06235
06236
06237
06240
06241
06242
06243
06244
06245
06246
06247
06250
06251
06252
08253
06254
06255
0625¢.
06257
06260
06 61
06262
06263
06264
06263
06266
06267
06270
06271
06272
06273
06274
0p27S
06276
06277
06300
06301
06302
056303
06304
06305

ST 06010C
CA 050000
FA  03009C
ST 060106
CR  05003C
F& 030006
ST 06010C
Tx 200001
L@ 05600C
FM 026006
ST 060110
75 0B09C
cA  05000C
ST 050100
CAR  05000C
ST 06010C
ZS  0r0000
S0% -053400
L%1 0560n0
F 0260Q0
FR| 030000
ST 060106
L@’ 056006
FM 026000
LR 075500
FM 026006
FR 030000
LR 076500
FM 026000
LR 076500
FM 026000
ST 060100
L F56800
Fm 026000
FR 030000
ST 060100
L  05600G
FM 026000
LR 076500
FM 026000
FR, 030000
LR' 0765006
FM 026000
LR 076500
FM- 026000
LR  07650G
F® 026000
FA 030000
ST  06G100
L@  05600C
FM 026000
FR 030800
ST 060100
L@  0S&00C

€127¢3
C11321
CC3567
C11321
C11332
CC3567
611322
46164
012203
0C200%
€1132¢
€12203
CC3576
011322
0C3567
011232
o11221
46336
411616
011253
411614
012205
411815
012207
0C0043
611333
612205
0C0043
011262
0C004 3
412115
012208
Q11615
0112532
4116132
12206
411614
€12207
0C004:
C11332
612206
CConaz
G111
0L0043
412141
CCOooss3
6C 3570
612205
12205
411614
C1125%
411612
01220¢
411613

202.
208.
208.
208.
208.
208.
208,
208.
209.
2ce.
208.
208,
208.
208.
208.
208,
208.
208.

208.
208.
208.
2n8.
203.
208.
208.
208.
208.
208.
208.
203,
208.
208.
208.
204.
208,
208.
208.
208.
208.
208.
208.
208.
208.
208.
2042,
208.
208.
2083,
208.
203.
208.
208.
2083,

0055.
0056.
0057,
0058,
005¢%.
0060.
0061.
0062.
00¢.3.
0064.
0065.
0066,
0067.
0o0as.
go69.
0070.
0070.
0071

0072,
0073.
0074,
075,

0076..

0077.
no7e.
0079.
0080,
0081.
00€2.
Jos9.
0090.
0091.
0092.
gp9os.
0494,
0095.
0096.
0097.
0098,
0099.
0100,
0101,
2102,
nios.
0106.
o7,
0108.
0109.
0110,
0111,
0112.
0113,
0114,
011,5.

SOX

F1

645.
614.
801.
cla,
614.
801.
614,

645.

1.
613.
645.
301.
G14.
801,

G614,
G614,

630.
Gl1.
430.
G45.
630.
645.

Q.
G614,
645.

Q.
612,

Q.
G42.
645.
630.
G611,
630.
645,
630.
@45,

Q.
G614,
645.

Q.
603.

643.

Q.
801.
645,
648,
630.
611,
630.
645.
630.

0001, -

0100,
0001,
0000.
0001,
0001.
0001.
0027.
0001,
0029.
0001.
0001.
0002.
0002,
0001.
0001.
0000.
0153,
0011,
no14.
0009,
0003.
0010.
0005.
003s.
0002.
0003.
0035,
0002,
0035.
0007.
000z.
0n10.
0014,
0008.
0004,
0009.
0005.
0035.
0001.
0004,
0035.
0001.
0035.
0007.
0035.
0002.
0003.
0003.
0009.
0014.
0007.
0004,
0008,

]

[p )

060G,
000G,
066C.
0000,
0000.
0000.
0600.
0001,
0000.
0000.
0000.
0000.
0000.
000q.
0000.
0000.
0060.
0000,
0000.
0000.

000.
0G.
000.

0000,
0000.
0000.
0000.
0000.
QocCo.
0000.
0rco.
0000.
0COL.
0000.
0000.
0G00.
0000.
0000.
0000.
00a0.
0000.
0000.
0000.
0400.
0g00.
0%00.
04000.
wG0Oo.,
0000.
0000.
0000.
0CGO.
occoo.
0600,

T
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-
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2
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32156
32'7
3218
219
2220
3221
2222
3223
2224
3225
3226
3227
3228
3229
3220

T 2231

3232
3233
T234
3235
3236
3237
3238
3239
3240
3241

3242
3243
2244
3245
3246
7247
3243
3243
3250
3231

3252
3253
3254
2255
3256
3257
3258
3259
3269
32671
3262
3263
3254
3265
3266
3267
3268
3269

0:220
06121
06222
03223
06224
06229
03226
06227
06230
26231
d6232
06233
06234
¥623*°
06236
06237
36240
06241
06242
Ve243
g62: 4
06245
06246
06747
06250
06251
06252
0 252
06354
06255
106256
NE2S7
096260
062651
06262
06263
06264
0626%
06266
06267
06270
DE2T1
06272
06273
06274
D827S
06276
06277
06200
036301
08202
06303
06304
06308
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06402
06403
06404
06405
06406
06407
06410
06411
06412
06413
06414
06415

06416,
06417

06420
06421
06422
06423

CR
Fs
TP
CR
FS
TP

FR
ST
T
L@
FM
ST
La
Fr
FR
CHS
FR

0765
22697C
03000C
07£5a¢
0260C
03900¢
323036
05010C
(Sl
0:32000C
06010C
050000
03049¢C
06010C
05000¢
030000
0p0o10C
2p00m1

05800C
026080
05010¢
as0048C
00200C
p00097

050000
030200
012000
050000
030200
012000
050200
030000
060100
002000
056000
026000
060100
058000
026000
030000
076000
030000

Cleal?
(CLed:
[ S RIRRS]
£12z0¢
CCLG43
412165
C1zz0¢
12216
C122Z1¢
L1123
6C 3567
[AREK]]
611332
£LC3567
G11332
11233
(C:zs67
C11233
405242
c1z210
[ARRRI
c1zz
c1zzic
LC64C2
tecooe

103712
003561
006426
103712
003547
DoG414
011230
011317
011331

006750
011230
003570
011230

011227

003570
0112:b
000002

011317

272,

238.
233.
238.
208.
238.
208.
203.
203.
20¢e.
208,
208.

203..

208.
208.
208.
208.
208.
208.

208.
208.

200,
209.
209.
209.
209.
209.
209.
209.
209.
209.
209.
209,
209.
209.
209.
209.
209.
209,

HIREN
o117,
218,
0113.
or1240.

p121,

0122,
0122,
0124,
G125,
012¢.
0127,
012s.
0129,
0130,
0131,
0132,
0133,
0] 34.
0135.
0149,
015¢.
0151,
0182,
0153,

0000,
0001.
0p02.
000z,
0004,
0005.
0006,
0007.
0008.
0009,
0010.
0041.
0012.
0012,
0014,
0015,
0016.
0017,

eM
'R
&n
FR
LR
FM
FR
FH
ST
CR
FA

CR
FR
-1
CR
FR
IR
Lo
FM
a7
25

FN

w48,

[
645.

o,
644,

645,
645.

2095,
0B3s,
poua,
0004,
0035.
6007.
0po3,
6006.
000¢.
0009.
0001,
0009.
0ooat.
oga1.
0001.
00032.
0001,
0002

0072,
0005,
0006.
0002.
00Q5.
0000,
gqogo.

0044,
0010,
0020
0044.
0000.
0010.
0005.
0000,
ooba.
0000.
00as.
0002.
0005.
D004,
0002,
0005.
0000,
J000.

DO LCOOUDO0OO0O

UG
IC0C.
2CCC.
acece.
0C o6,
J00C.
0oGC.
960C.
00cC.
060C.
ocoe.
0coC.
ococ.
IR
0066,
9CCo.
0600,
BLOC.
0001,
9666,
accc.
ACE.
aocc.
5ece.
0co7.

s
0000.
0000.
000q,
0000.
0000.
0000.
0000.
pooQ.
0000.
0000.
000a.
0000,
0000.
0000.
gooo.
0000.
00p0.
0000.

0E

N-1

G Se 1, (VB FFIKE

N+1

T SGHaRer
2 DUFe SRINT LY, .RoT

CALC TeTRL O RITAT.

LAMBOR
2.98
GAMMA STRTE

1.98

DELTR STATE

E TO - GRMMA SIGMR 1
INTERMRL ROT. Q@

TOTAL SUM FOR PI STRT
SET UP JCJ+1) + 174
E-T0 - G.S. 1

2
ETQ - G.S. 2
2

INTERNTL ROT. @

3279
3271

3272
3273
3274
3275
3274
2277
1273
327>
2259
3281

3292
3283
3289
2235
3286

3237

3283
2289

3290

3291
3252
3233
3294

3330
3321

3332
7333
3334
3235
3336
3337
333¢
3339
3340
3241

3342
3343
33449
3345
2346

3347

30
2307
133313
0E311
b3
PIE A
0314
Us319
26216
06317
06320
06321
06322
16323
0E324
06323
06326
DE32T
06330
06331
06332
06332
06334
0633Y
0633¢

Q6402
06403
06404,
06405
o406
06407
06410
05411,
0ge12
06413
pewaie
06415
06416,
06417
06420
06a21
06422
06423




~8G-

06424
06425
06426
DG427
06430
06431
06432
06433
06434
06435
06436
06437
06440
06441
06442
06443
06444
06445
Q6446
06447
06450
06451
06452
06453
06354
06435
06456
06457
06460
06361
06462
d6a63

6464

6465
d6466
06467
06470
06471
36472
06473
06474

06475
06476
06477
6500

-06501
06502
06503
6504

'g6sds
26506
06507
06510
06511
06512

ST 060100
T 002000
L@ 056000
FM 026000
ST 060100
L@ 056000
FM 026000
ST 060100
L2 056000
FM 026000
CHS 076000
Fs 020200
FS 030200
FR 030800
ST 060100
T 002000
CA 050000
™™ -012000
CR 050000
FS 030200
ST 060100
CR 050000
FR 030000
TSX 007400
HP 042000
CHS 076000
FR 030000
LR 076500
FM 026000
ST 060100
CA  DS0000
FS 020200
ST 060100,
LR 076500
FM 026000
LR 076500
FM 026000

CHS 076000

FA 030000
ST 060100
T 002000
CR 050000
FS (30200
37 60100
CR 5Q000
FR  03D0CO
TSX 007400
HP ' 042000
CHS Q76000
FA 030000
LR 076500
FM 026000
ST 060100
CR 05000

FS 03020

011331
006755
011230
003570
011230
011227
003577
011227
011226
003600
000002
0R1227
011230
011317
011331
006762
103734
00(/475
011432
011172
0114332
011432
011202
403516
000000
000002
011332
000043
011110
011332
011432
003607
011333
000043
011333
000043
103720
000002
011332
011332
036523
011433
011172
011332
01143
011202
403516
000000
000002
g11232
000043
Vi1110
011332
011433
003607

209.
209.
209.
209,
209.
209.
209,
209.
209.
209.
209,
209.
209.
209.
209.
209.
209,

209.

209,

209,

209.
289.
209.
209.

.209.

209,
209,
209.
209.
209.
209.
209.
209.
209.
209,

0018.
0019,
0020.
0021,
0022,
0023,
doz4.
2025.
0026.
0027.
0028.
0029.
0030.
0031,
0032,
0032.
0033,
0034,
0036.
0037.
‘0038,
0033,
0040.
0041,
0042,
0043,
0044 .
0045.
0046.
0047,
0048,
0049,
0050.
0051,
0052,
0053.
0054,
0055,
0056.
0057.
0058,
0059.
0060.
0061,

. paaz,

ouaz.
006« .
00565,
0066.

0087,

0068.
0069.
0070,
0071,
0072.

ST 614,
T 213
La 610.
FmM 901
ST 610
L@ 610,
FM 801,
ST 610,
Le 610.
Fit 801,
CHS 0.
FS 610.
FS 610,
FR 613.
ST 614,
T 212,
CR g02.
™ 2.
CR 617.
S 608.
T 614,
CR %17,
FR 609.
TSK 704,
HP 0.
CHS 0.
FR 614,
LR 0.
FM 603,
ST 614,
cA 617.
FS 801,
ST 614,
LR , O,
Frt 614,
LR 0.
Fo{ 802,
CHS O.
FR 614.
ST @14,
T 2.
CR 617.
FS 608.
ST 614,
ca &17.
Fa | Gos.
TSK 704,
HP 0.
CHS 0.
FR 1§14..
LR a.
FM 603.
ST 614,
CR Gi7.
FS 801,

0000.
0005.
000S.
0002.
J00s.
0004.
0009.
0004.
0003.
0o10.
0000.
0004,
0005.
0p00.
0000.
0010.
0062.
0059.
0000.
0G80.
0001.
oQoo.
0008.
0000.
004d0.
0000.
Q0o01.
0035.
0000.
0001.
0000.
Q01°7.
0002.
D03s.
0002.
003S.
8050.
0000.
0001,
0001.
0079.
0001.
0000.
.00Q1.
.poc1.
|ogos.
0000.
0000.
0000.
10001 .
003s.
0000.
-0001.
0001.
0017.

0.

0000.
0000.
0000.
0000.
0000.
00p0.
0000.
0004g.
0000.
0000.
0000.
oboo.
0000.
0000.
0000,
0000.
0000.
0000.
0d00.
0100.
ogm.
odoo.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
000G,
04000.
0004,
0000.
0000.
0000.
0000.
0000.
0000.
0000,
£000.
0000.
0000.
000d.
0000.
0000.
0000.

-0000.

0000.
0000.
nqQaaq.
00Ga.
0000.
0000.
0000.
0000.

TOTARL SUM FOR DELTR
SET UP JCJ+1> + (/4
E 70 - G.S. 1

2

E 7O - G.S. 2
4

E TO - G.S. 3
3

INTERNRL ROT. @&

TOTAL GAMMR STATE SUM
SET UP JCUJ+1) + 1/4
SPIN COUPLING R
I'NVERTED STRTE,J=3/2
JCJ+1D + 1/4

LAMBOR SG.

JCJ+1) + 1/4

SQ. ROQT

JCI+1) + 174
B EFFECTIVE

JCJ+1) + 14
174

ROTATIONRL O

8ETR, NORNMAL

JCI+1D> + 174
LAMBOR SA.

JCI+1) + 174
. f ’

$G. ROOT

B EFFECTIVE

JCI+1) + 174
174

3348
3349
3350
3351

3352
3353
3354
3355
3356
3357
3358
3359
3360
3361

3362
3363
3364
3365
3366
3367
3368
3369
3370
3371

3372
3373
3374
3375
3376
3377
3378
3379
3380
3381

33e2
2383
2384
3385
3386
3387
3388
3389
3390
3391

13392

3393
3394
3395
3396
3397
3398
3399
3400
3401
3402

06424
06425
06426
06427
06430
06431
06432
06433
06434
06435
06436
06437
06440
06441
06442
06443
06444
06445
06446
6447
6450
06451
06452
06453
06454
06455
06456
06457
06460
06461
06462
06463
06464
06465
06466
06467
06470
06471
ea72
06473
o647a
D647S
06476
06477
06500
06501
06502
06503
06504

06505
‘g6306

06507
06510
86511
06512




-88-

05513
06514
86515
06516
06517
06520
06521

06522
16523
06524
06525
0652¢
06527
06520
06521

06532
06532
06534
06535
06536
06527
0E540
06541

06542
06543

06560
06561
06562
05563
06564
06565
06566
06567
06570
06571
06572
06573
06574
06575
P6576
06577
06600
05601
06602
06603
06604
06605
06606
06607
06610
06611
06612
06613

LR
Fi
LR
Fi
CHS
FR
ST
ca
FD
FM
3T
CR
FO
FM
FR
TSX
HP
ST
LR
FM
LR
FM
ST

CR
FS
TP
cA
Fs
TP
cH
ST
cA

CR
FR
LP
FM
ST
CR
FR
Lk
FM
ST

La
FM
ST
La
FM,
FR

060100
076500
026000
076500
025000
076000
030000
060100
050000
024000
026000
060100
050000
024000
024000
030000
007400
042000
060100
076500
026000
076500
026000
260100
002000

050000
030200
01200

05000

030200
012000
050000
060100
050000
060180
002000
050000
030000
076500
026000
060100
050000
030000
076500
026000
060100
002000
056000
026000
060100
056000
026000
030000

011323
000042
011322
000042
103720
000002
011222
011332
011332
ob2:0s
003%71-
011332
011173
003577
priinm

011332
403410
000000
011332
000043
011321

000043
603570
o117
006560

103712
003561
006606
103712
003547
006572
011411
011412
011417
N11413
00620
011411
011410
0010042
Q03570
011412
011417
011416
000043
003570
011413
006630
011407
0034600
011407
011410
0QR577
011407

209.
209,
209,
203,
2073,
209,

2092,
209.

210.
210.
210.
210.
210.

210.

0J72,
0074,
N074.1
0074,2
0075.
0076,
2077,
2078,
0079.
0080.
0081.
0052.
0032z,
0084,
0085.
008a.
0087.
0083.
0089,
0090.
0091.
0092.
0093.
009a.
0095.

agoq.
poot.
00p2.
0002,
a004.
noos.
4005,
0007.
quos.
0009,
0010,
no11.
0012.
Qo13.
Q014.
0015.
0016,
0017,
og1&.
oo19.
0020.
0021,
no2z.
0023.
p0Z4.
an2s.
0026.
0027.

ST
LR
Fu
LR
FM
CHS
FR
ST
CR
FO
FM
ST
CR
FO
FM
FR
TSA
HP
ST
LR
FM
LR
FM
ST
T.

CR

P
cR
Fs
TP
CR
ST
cR
sT

CR
FRA
LR
Fn
ST
CR
FA
LK
FM

5T

L3
FM
ST
L2
FM
FA

800.

G615,
615,
61S.
G615,
- 2.
%15,
515,
Q.
801.
G615,
[ BN
613,
a.
8ot .
6135,
bl

G114,
301.
S1%.
61S.
01,
GTFu

0002,
0035.
0002,
0035,
0050,
0000.
ooo1.
0001,
0001.
op29.
0003,
0001.
0001,
0009,
0001,
0B01.
0000.
0000.
0002,
0035,
oboo.
0035,
0002,
0007,
0000,

0044,
0010,
0022,
0044,
onoo.
0ot1.
0038.
0039,
0044,
0040,
0038.
0038.
0037,
oBzs.
0002,
0039.
0844,
0043.
bozs.
0002.
po<a.
0033,
0p¥es.
no10.
0036,
0037.
0009,
002¢.

u.

0900.
000,
$900.
0oouo.
0000.
09300,
0J00.
0000.
0090.
0000.
0030,
0000.
0000.
0000.

0000.-

0000.
0000.
0000.
0000.
0000,
0000.
0000.
pobo.
0010.
0000.

ROTATIONAL O

BETR. INVERTEOQ

T
HC/K

2 LAMBORA + 1
4

SIGMR
CHL/KTOBETR
EXPONENTIAL

E TO BETR

TOTRL SUM.ROTRTION

2

?,ROTATION.TOTAL
CALC. @ PRIME,ROT.

LRNBOA

2.92

GARMMA STRTE
1.9
OELTA STRTE

T G.S. 59N
¢

T SG; G.S. sum

—M

G.S5. 5uM

2
T S@. G.5. SUM

3403
3404
3405
3406
2407
3408
3409
2410
3a11

3412
3413
3414
3415
3416
3417
3418
3419
3420
3421

3422
3423
3424
3425
3426
3427

3440
3a41
442z
3443
3444
3445
3494¢
34437
3448
3449
3450
Za51
3452
3453
3454
24535
3456
3457
3458
3459
3450
2461
3462
2463
3464
3465
3466
3467

06513
06514
06515
06516
06517
06520
06521

06522
06523
06524
06525
06526
06527
06530
06531

06532
06333
065324
06535
06536
06537
06540
06541

06542
06543

06560
06561

Q06562
06562
06564
06565
06566
0G[567
06570
06571

06572
06573
06574
06575
06578
06577
06600
06601

06602
06603
06604
06605
06606
36607
06610
06611

06612
06613




_09-\

06614
06615
06616
06617
06620
06621

05622
06623
06624
06625
06626
06627
06630
0e631

06632
06633
06634
06635
06636
06637
06640

06654
06655
06656
06657
06660
06661

06662
06663
06664
06665
06666
06667
Q6670
06671

06672
866723
06674
06675
06676
06677
06700
0&701

06702

05742
06712
06714
06715
06716
06717
06720
06721

FA
FR
ST
La
FM
ST
La
FM
FR
FR
FR
ST
Ln
Fid
ST
La
FM
LR
Fia
ST

CR
FO
FM
FR
LR
FM
ST
LR
FM
5T
LR
Fm
ST
CR
FS
ST
FR
LR
FM
LR
FM
ST

o)
FS
ST
Lo
FM

FM
FR

032000
030000
030100
056060
026000
060190
054000
024000
030000
020000
030000,
060100
056000
026000
060130
056000
026000
076500
025009
060100
002000

050000
024000
026000
0320000
076500
026000
060100
076500
026000
06010(Q
076500
0264000
1360100
050000
030200
060100
030000
076500
024000
076500
026000
060100

002000

0spoap
030240
060100
056000
026000
076500
026000
030000

011411
011411
Q11412
011415
003¢0
01141?
011416
003577
011415
011417
011417
011413
011412
002005
0{1412
011413
00z005
000043
002005
011413
006654

011173
003577
011111
0113232
000043
002005
011243
000043
011331
04,1344
040043
011343
011345
011320
011412
011346
011244
000043
011323
000043
003570
011120
006712

011321
041413
011425
011343
003570
000043
011336
011345

211,
211.
211,
211,
211,
211,
211.
211,
211,
211,
211.
211,
211.
211.
211,
211,
211,
211,
211,
211.
211,
211,
211.

212.
212.
212.
212.
212.
212.
212.
212.

0043,
0044,
0045.
D0«4.
|

0poQ.
0001.
2002,
g093.
0004.
0005.
0006.
0007.
Qoo8.
0009.
001g.
oot t.
0012.

0013.

@014,
0015.
0046.
0017.
0018.
0019,
0024.
00z1.
0022.

0gp0.
poan .
0002.
0003.

paos,

000S.
0006.
0go7.

FR
Fa
ST
L3
Fr
ST
L2
FM
FAR
FR
FR
ST
La
FM
ST
L
FM
LR
FMm
ST

cR
FO
M
FR
LR
FM
ST
LR
FH
ST
LR

FM

T
d
FS
ST
FR

Fu
LR
Fm
ST

cA
FE
ST
LG
FM
LR
FM
FR

x f'u\(nf.oc\c.-ff.)c\n.

A
P e Ry
Ul = AU —= A ninan

—- D -

608.
801,
G603,
614,

615,

0.
Gla.
615S.
. D
619.
615.
613.
615.
615.
615.

0.
Gl4.

0.
go01.
‘603.
212.

613,
615,
616,
615.
a01.

0.
615.
615.

932,
2038,
2039.
J042.
0010.
0042,
0043,
o009,
0042,
0044,
QUaa.
0040.
0039.
0029.
0039.
0040.
0029.
0035.
0029.
0Q40.
0000.

0001,
0009.
0001.
0001 .,
003S.
0029.
0000.
0035.
0000.
0001.
003S.
0000.
0002.
0001.
VO,
0003.
0001.
0035.
0002.
0035.
0002,
goo0s8.
paqo.

0002.
0040,
0000.
0000.
0002.
003s.
0003.
0002.

Q.

o.
a.
0.
.
Q.
Q.

3004,
ce0d.
¢o0c.
0009,
0doo.
0000.
0009,
0000.
0000,
0000.
Q000.
00006,
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000,
0000.

00p0.
0000.
0000.
0000.
o000,
0000.
0000.
0000.
0002.
0000.
00oq.
0000.
0000.

god.

oaa.
0000.
0ood.
0000.
0000,
0000.
0000,
0000.

‘000

T
T G.S5. TOTRL SuM
T

T .
T S@. G.S. TOTAL SuM
COMPUTE Q PRIME.ROT.

2 LANSBOR + 1
4

SIGMR

&ETR

T
CHC/K)BETR,SIGMR TERM

TOTAL INT. ROT. SUM

G PRIME,ROT., INTERNARL
E_T) - G.S.,PRIME
INTERNRL SUM.PRIME

E TO BETR.SIGMR

4
@ PRIME,ROT.
CALC JueL PRINE TERMS

@.0UBL PRIME,RQT. INT.
E TO -G.S.,0UBL PRIME
TOTAL I1T.Q OU8S PRIME
BETR,SIGMA, PRIME

2

@ PRIME.ROT.INTERNAL
(8ETR,PRIMEDSRCSIGMRD

2468
3463
3470
3471
3472
3473
2474
2475
247¢
3477
3478
3479
3480
3481

3482
3483
2484
3485
3486
3487
3488

3500
3501

3502
3503
3504
2505
3506
3507
3508
2509
3510
3511

3512
3513
3514
3515
3516
3517
2318
3519
3920
3521

3522

3530
3531
3532
3532
3534

3536
3537

QG114
06615
06616
06617
06620
06621
0662=
06623
06624
06625
06626
06627
06630
06631
06432
066323
06634
06635
46636
46637
06640

06654
(6655
06656
Q6657
06660
06661

16662
06663
06664
26665
06666
068567
06670
06671

06672
06673
06674
06675
06676
06677
06700
06701

prez

06712
06713
06714
06715
06716
06717
06720
06721



-10-

06722
06723
06724
06725
06726
06727
06730
06731

06732
06732
06734
66735
06736
06737

06750
06751

06752
06752 ¢

06754
06755
06756
06757
06760
06761

06762
06763
06764
06765
06766

Q€774
06775
06776
06777
07000
07001

07002
07002
07004
07005
g7o06
07007

07010

07011
07012
07013
07014
07015
07016
Q7017

07020

97021

FR
LR
FM
LR
FM
ST

SOX

z25
TX
CR
FO
SQ
T

cA

FS

™2
CR
FO
sQ
CRA
FO
SR
cA
FO
sn
CR
FS
LR
FM
ST
CR
FA
LR
FM
ST

030000
076590
026030
076500
026000
060100
-053400
060000
200001
050000
024000
-060000
002000
001022

050000
060100
050000
060100
042000
050000
060100
050000
0560100
002040
050000
N60100
050000
060100
002000

050000
030200
-010000
050000
024000
-060020
050000
024000
-030000
050000
024000
-060000
056000
030200
076500
026030
060100
050000
030000
76500
026000
060100

01142
00004
011333
000043
003570
011121
406737
412214
406731

orf117
003703
011117
004454
J0Q000

01

003567
011432
003577
011433
00¢ae44
003577
011432
083630
011433
006494
003630
011432
903610
011433
00644a4

103¢ 44
003600
007047
103724
[SARBRIY
011437
003570
011437
011440
O) 1440
103712
011440
0035¢7
D11440
000043
[OARBREI
011441
0o3se?
011440
000043
ar1111
011442

212,
212,
212,
212,
212.
212,
212.
212,
212.
212,
212,
212.
212,
212,

HAMAAN

3
2
3
3
2
2
3.
3
2
2

0003.
0009.
0016,
0011,
0012,
0013.
ob14.
0015.
0016.
0016.1
0016.2
0016.3
0017.
0018,

0Un0.
00T,
ogm2.
00d3.
0004.
0005.
000G,
0007,
0008.
0009.
2010,
dor.
0p12.
0013,
0014,

1009,
2001,
0002.
0003.
0004,
000S.
00¢%6.
J007.
0008.
0009,
0010.
0011.
001z,
oo =,
0014,
o01¢,
001,
0 7.
015,
alag N
9021,

FR
Lk
FM
LR
FH

SOX
2s
X
CR
FO
s

cR
ST

CR
Fs
TNZ
ch

FO

S@

cs

FO

Sw
CR
Fo
5@
cA
FS
LR
Fm
ST
cAa
FA
Lk
i

4

Gle.

614,

0
So1.
£032.

645.
L2,
603,
g02.
603,
105.

Q.

801.
617,
801,
G17.
209.
801,
617,
801,
617.
249,
201.
o17.
801,
G817,
209,

202.
301,
802,
302.
GIE.
801.
61%.
R
313,
315,
ael.
213,
203.
S13.

o0no.,
0033,
ovo2.
Q035.
0002,
3009.
00113,
ao10.
0015,
0007.
0037.
0007,
0000.
0000,

o000

3000.
6090,
0000,
00no.
0100.
0000.
0000,
0000.
0091,
0000.
0000.
gobo.
0090,
0530.

0000.
000A.
0000.
gaoa,
o900,
0004.
000ad.
000g.
0000.
000N,
0000.

0003.”

0000,
0004a.
0000.

EAPOHENT IRL

2

@ gusL PRIME ROT.
CLERR 'TEMPORFAR'Y STOR
3, ROTRTION

SYMMETRY NUMBER

CORR. @, ROTRTION
CALC. ELECTRONIC FNS

CALC. BETA
CALC. B8ETR

CALC. BETR

MULTIPLICITY
3 .
NON-TRIPLET STRTE

sue v

N< DI

LAM8OR '
ZB-'R LAMBOR
1

3IGMR FOR F1 ’

SIGMF FOR F3
SIGMA FOR F Sue 2

.

3538
3539
3540
2941

3542
3542
3544
3545
3546
3547
3548
3549
3550
2551

3560
3561

3562
2563
2564
3565
2566
3567
3568
3869
2570
357

3572
3573
3574

3580
2581

3582
3583
2584
3585
3586
3587
7588
7589
3590
3591

33592

2593

3594
359%
3596
3597
259¢
1999
3600
36071

06722
06723
06724
06725
06726
06727
06730
06731

06732
06733
06734
06735
NGT36
06737

06750
06751

06752
06753
06754
06755
06756
06757
06760
06761

Q06762
06762
06764
06765
06766

05774
06775
QAé776
06777
07000
07001
07002
07003
07004
07005
07006 °
Q7007
07010
Q7011
07012
07013
d701a
07019
Q7016
Q7017
07020
o7p21




~29-

07050 FM 02¢000 20357C 309, O0az., FHM &a1. 0062, 0. 0009, 2 3624 07050

97051 ST 060100 103644 333, 0De3. ST 20z. 0003, A 0. 0900. 3525 07051
07052 SE 076000 00014l 320. 0044, SE ¢. 0093. 0. 0oo0. TURI OW LIGHT Ko, 2 2626 07052
07053 T 002000 504355 300, 9045. T 107, 0017. 0. 0000. CALC ROTRTIGH PART.FA 3627 07052
07022 CR 050000 011111  300. 0021.1 CR €03. 0001, 0. 0000. 3502 07022
07023 ST 060100 11442 300, 0021.2 ST ¢1€. 0003. p. 0000. SIGMR FCR F SUB 2 3603 07023
0702+ CA 0S0000 811437  300. 0022. CP o&%€. 0000. 0. 7Qo00. Y 3604 07024
07025 FS 030200 003567  300. 0022, FS €O1. 0001. 0. 00008. v-1 - 3605 07025
07026 LR Q76500 000043  300. 0024. LR g. 0035. 0. 0000. 2606 07026
07027 FM  02G000 011437 300. 002S. Fi ¢1€. 000D, 0. 0000. Y 3607 07027
07030 5% 060100 OTl44s 300, #026. 5T Gi§. 0005. 0. 0000. vey-1Y ' 3608 07020
07031 LR 076500 000043  300. 0027. LR 0. 0035. 0. 0000. 2609 Q7031
07032 FM 026000 011172  300. 0028. FmMm &08, 0000. 0. 0000. LAMBOR S50 3610 07032
07033 FS 030200 003617 300. 002%. FS 801. DO2S. 0. 0000. 4,9 3611 07023
07024 ST 050100 OTr1445  300. DO20. ST G18. 00065. 0. 000C. (321522 FOR J=0 3612 07034
07035 CR  0S0000 0114327  300. 003r. CA 61€. 0000. 0. 0000. Y 3613 07035
07036 FS 030200 003577  200. 0032, FS 8C1. 0009. 0. 0000. 4 614 07036
07037 LR 076500 000042  200. 0032. LR 0. 0033. 0. 0000. ‘ 3615 07037
07040 FM 026000 011437 300. 0034. FM 615. 0009. . 0. 0100. a . 3616 07040
g704) ST 060100 O1144¢ 300, 0035. ST 618. O@Q7. 0. pbog. YCY-4) ' 3617 07041
37042 LI 076500 000043  30(Q. 0036. LR <. 0835. 0. '9000. R \ 2618 07042
a7042 f 026000 011172  300. 0027. FM éoe. 0000. 0. 0000. . ' ! 3619 07043

7044 FA 030000 00361¢ 300, 0433. Fa 801. 0024, 0. 04doo. 4,3 3620 07044

7045 ST 030100 011447 300. 0039. ST G618, 0008, 0. 0000. - 1 FOR J=0 3621 Q7045
07046 T 002000 007070 300. 0040. T  201. 0000. 0. 0000. CALC BETR 3622 Q97046
07047 L@ 056000 103644 300, 0041. L@ 202, 0306. AR 0. 000O. MULTIPLICITY 3623 87047
07070 CR  0S0Q00 10371Z 301. 0000, CR 602. 0Q044. A €. 0000. LAMEQR 2640 07070
07071 FS 030200 003561  30f. 0001. FS @00. 0010, c. 0000. 2.98 2641 07071
07072 TR 012000 007260 301. G002, JF 2. 0113. 0. 0000. GRMMR STRTE 3642 07072
Q7073 CR 050000 103712  201. 0003. 'CA §Qz. 0044, R 0. 0000. LAMBOR 3643 07073
07074 F5 030200 003547  301. 0004. FS 300. 0QcQ. 0. 0700. 1.99" 264949 07074
dJ707s TP 012000 007162  301. 00d@s. ‘TP _2. 0034, 0. 0Q00. DELTA STRTE 2645 07075
07076 CR 050000 10373«  3J1. 0006. (CR 832. 00sZ. 2 0. 0099. R 3646 07076
07077 TW -Q12000 00712¢  301. 0007. TM 2. 0027. 0. '0000. INVERTEQ STATE 3¢a7 07077
g7100 CR 050000 0114+7  301. 0008. CR 618, 000<, . 0. 00Q4. Z ONE 3648 Q7100
07101 TSX 007400 403516 301, 0009. TSz 704. 0009. ¢ G. pNOO. S@ ROOT 3649 07101
07102 ‘H 000000 000000  301. pO1R. H 0. 0009. 0. 0000. * 3650 07102
B7103 CHS 076000 000002  301.:0011. CHS 0. 0002. G. 0000. : 3651 07103
07104 ST 060100 D11452  200. 0012. ST &19. 0001. 0. ,0080. : 3652 07104
07105 CS 050200 O114a5 301. 0p13. (5 618. 0006. 0. "0000. 3653 07103
Q7106 FO  024pQ0 Oftes?  301. 00f4. FO . 618. 000€. 0. pooo. . 2654 07106
-g7107 FM 026000 00350  301. 001S. F¥ 801. 000z. o. Eooo. 2 2655 07107
.Q7110 FO 03400 3600  3Q1. 001%6. FQ 801. 00:0. 0. [oog. 2 1 . 3656 g7110
td7r11'sa  -Oeobod ‘11453 301. 00r7. SG 619, 0002, {  -a. ooos. e ‘ 3657 07101
07142 La 056000 003607  301. ©BO38. ‘L& £01. Qo17. 0. 0000. 14 : 2658 07112
07112 FM 026000 003607  301. 0019. FM 801. 0017. 0. 0000. 3659 07113
‘07114 LR 0735Q7] 000043  301. 0020. LK 0. 0035. 0. 00%0. : 3660 p7114
.07115 Fi4  lo2 bgg ws“zzo 301, dp21. ¢FM 8O2, .0050. AR 0. 00Q0. o i 3661 07115
07116 ST  0GO100 011454 301. g021.1 ST 619, '0003. 0. '0000. ‘ 2662 07116
07117 CA 050000 011453  301. 002Z. CA 619. 0802. 0. 0000, . 3663 Q7117
07120 FR  03p000 Di145Z 301, 00zi. FR 619. 000!, 0. 0000. * 2664 07120
07121'LR 076500 000043  301. $024. LR 0. .0Q3S. 0. '0000. 3665 .07121

07122 FM 026000 011441  301. 0025, FM @18, 0002. 0. loood. B EFFECTIVE 3666 . 07122

"~




-£9-

BERPI
07124
Q7125
07124
07127
pr130
97131
07132
07123
Q7134
07138
07136
07137
07140
07141
07142
07143
07144
Q7145
07146
0T1a7
07150
07151
07152
07153
Q7154
07155
07156
07157
07160
07161
07162
07162
07164
071635
07166
07167
07170
07171
7172
07173
07174
07175
07176
Q7177
07200
07201
07202
07203
Q7204
07205
07206
07207
07210
azz211

FS 030290
ST 0EG100
T 002000
LY 056000
FM 026000
ST 064100
CR 053000
FS 030200
LR 076500
FM 026000
ST 060100
CR 050000
FR 030000
LR 076500
FM 036000
ST 060100
TS 050200
FO 024000
S@ -060000.
CR 054000
FA 030000
T54% 007400
H 000000
cHs J76000
FR 030000
FR 030000
LR 076500
FM 026000
FS 030200
ST 060100
T 002000
CR 050000
TM -012000
LG 056000
FM 025000
LR 076500
FM 025000
ST 060100
CR 050000
F3 030200
LR 076500
FM 026000
ST 060100
CR 050000
FR 0320000
LR 076500
FM 026000
ST 060100
CS 050200
FO 024000
50 -060000
cA  0S0000
FR 030000
TSX 007400
H 000000

J1146%4
011451
00735«
0J3612
10372
011452
011445
003605
000043
00357
011483
011447
003606
000043
003600
011454
011453
11454
011452
011447
002606
403516
[oo]u]e]a]a]
000002
011452
003692
000042
0114491
0f1a452
011451
017354
10373«
007222
003607
003697
000043
103720
OHh1452
011445
003577
000043
003570
011452
011447
003520
000043
Q03600
011454
011453
011454
011453
011447
003620
403516
[s]opalelsls)

0029,

301.
301.
301.
301,
301.
201,
201,
301.
301.
301,
301,
201,
301,
301,
201,
301.
3q1.

[als X408
0036.
0037,
loze.
2039,
J040,
0041,
Q032,
0042,
plas.
00a5.
[sDETN
0Q47,
0048,
0049.°
00S0.
03%51.
0052.
0052.
0053.1
0054,
0055,
0056,
Qos7,
00586.
04959,
0u60.
0061,
0062.

0062. 1

0052,
0064,
0065.
00€6.
0057.
0062,
0069.
0070,
0071.
0072.
0072,
0074.
0075,
007¢.

ST

CR
™
LQ
FM
LR
FM
ST
CR
F5
LR
FM
ST
CR
FR
LK
FM
ST
cs
FO
SB,
CA
FR
TSX
H

G618,
619,
619.

Z.

gaz.

301,
901,

802.
619.
518.
801.

a01.
619,
GI8,

Oz,
g9,
at72.
©029.
050,
c0J1.
0006,
0015,
a03s.
0002,
1002.
q003.
0016.
0035,
0010.
0003,
anpn2.
§0o03.
0002.
0008.
0016.
0000.
0000.
0000.
0002.
0012.
0036.
gog2.
0001.
3000.
0172,
0062.
0086.
0017.
0017,
0035S.
0050.
0001.
0006.
0099,
0035.
£002.
o0o2.
00083.
Dp26.
0035.
0010.
0g03.
0002.
0003.
0002.
poos.
0026.
0000,
4ooo.

R

o,

no0g,
G000,
0393,
0399,
5090,
00do.
0000,
0000.
0000.
0000.
G000,
0000,
0000,
0010,
0000.
0030.
0000,
6000.
0000.
p000.
4000,
0000.
0000,
0000.
0000,
0000.
0004,
0000,
0000.
0000.
0900.
0000.
0009.
0000.
2000.
0000.
0000.
0000.
0000,
0000.
0000.
0009.
0000.
0000.
0000.
0000.
0000

aog0o.
0009,
0000.
0000.
00do.
qooo.
pooo.
0000.

EETRNHCRMAL <u=03
CALL. E TO BETR
gl-10

24
SQ. ROOT

6
8 EFFECTIVE

BETR. INVERTEQ <J=20
CALC. E TO 8ETR

A
INVERTEQ STRTE
174

g
S§. ROOT




-$9-

07212
07213
07214
07215
07216
07217
07220
07221
07222
07223
n72z24
07225
07226
Q7227
072320
07231
07232
07233
p7234
07235
07236
07237
07240
07231
07242
n7243
07244
07245
07246
07247
07250
07251
07252
07253
07254
‘0725%
07256
07257
07260
07261
07262
47263
47264

-07265

07286
07267
07270
97271
07272
‘07273
07274
07275
107276
BF27T
07300

Fi1
F5
ST
7

CR
T™
cA
FS
LR
Fr
5T
CR
FR
LR
F1

cs
FO
Y]
Lw
FM

076000
036000
030060
076500
026000
030200
060100
102000
056000
026000
076500
026000
060100
050000
0320200
076500
026000
060100
150000
030000
76
126000
060100
050000
024000
-060000
050000
030000
007400
neogoo
076000
020200
030000
076500
026000
030200
060100
002000
050000
-012000
050000
030200
076500
026000
D501Q0
050000
030000
076500
02600
06010
050200
024000
-060000
056000
026000

0oRo002
011453
003576
00043
011441
0116452
011451
007354
00362¢
002624
000043
103720
011452
011445
003606
000n4 s
go3s70
q11+52
011447
doze21
000043
003600
011454
011453
011454
011653
D11447
033421
402516
000000
000002
011453
002605
000043
011441
011452
011451
007354
103734
007217
011445

,003605

Q00043
003570
001432
di1aa7
003600
000043

,003600

011453
011452
011452

‘011452

003612
103720

301. 0077.
301. Q07e.
301. 0079.
301, 00€0.
301. 0Qat.
20{. B0s2.
z0{. o093.
30{. 00Z4.
301. 0Q085.
anf. 00a7.
301. 008s.
301. 0089,
201. 0090.
301. 2031,
201. bo92.
301. 00912,
201. 0094.
301. 0935.
301, 0036.
201. 92Q97.
3d1. 0094.
201. 0099,
301. 0093.1
201. 0100,
201, A109.1
301. 0101,
201. 0102.
301. 0103.
301. N104.
201. 0105,
301. 0106.
201. 0107,
301. 210%.
F01. 0109.
201, 0119,
301. Qi1
301, 0f12.
201. 0112.1~
301. 8113
301, 0113
301. 2115
201, 0113
304. 0117,
301. 0118,
301, 0119.-
301. 0129,
201. 0121,
331, 012z,
SDI.IS 2.
301. 'O12e.
301, 012%.
301, 0121,
301. 0127,
301. oilze,
301. 0123.

CHS

"FR

FA
LR
2
FS
ST
7
Le
FM
LR
FM
ST
CR
Fs
LR,
FM
ST
CR
FA
LR
F1
3T

‘CR

FO
Y]
CR
RR
TE
H
CHS
FSi
FR
LR
Fi1
FS
5T
T
CR
™
Ch
F5
LR
Ftt
5T
ca
FA
LR
Fa

.87

cs
FO
5@
LG
Fm

0. 0o00.
619. 0002.
en1, 0002.

0. 0035.
618. 0002.
619, 0001.
619. ¢000.

2. 0172.
801. 0020.
801. 0030.

0. '0035.
©02. 0050.
619. DOO1.
614, 0006.
801. 0016.

0. 0035.
8J1. 0002.
619. 0002.
518, 0008.
e0t, p027.

0. DO3S5.
ag1. 0010,
619. 004a3.
€19, 0002.
619, DOBZ.
619. 0002.
61%. 0008.
801. 0027.
704. 0000,

0. 0000.

0. 0000.
619, 0002.
$01. N015.

0. pozs.
61&. 0002,
619. 0pO1.
619. 0000.

2. 0472.
902. 0Ob62.

2. 0143.
618. 0006.
301, :0015.
© 0.:003S.
801, 0002.
619. 0Q01.
&'18.10008.
20Y. 0016,

¢. 003s.
8p1. 0010.
612, 4ooz2.
“¢19, 0001,
61<. '000%.
612. 0001.
l@0{. 0020.
g0Z. 0gse.

o,
C.
0.
0.
0.
o.
0.
0.
o.
a.
D.
0.
o.
p.
0.
a.
0.
0.
0.
Q.
o.
0.
0.
0.
o.
o.
0.
0.
0.
0.
0.
o.
0.
0.
0.
o.
0.
0.

6.

0.
a.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0,
0.

000,
0900.
0000,
0000.
0000.
0000.
000d.
0000.
0000,
0000.
0000.
0000.
0004a.
000G0.
0000.
0000.
0000.
3000,
oana.
opon.
0poa.
obod.
4000,
0000.
0000,
0000,
0000,
oony.
0100.
0000.
0090.
0000.
0000.
udoo.
0000.
0001.
0000.
0000.
0000.
0000.
0099.
0000.
0000.
0000,
gqond.
0uoo.
0000.
0000.
0000.
~0000.
0000.
00u0.
.0000.
0000.
0000.

2

8 EFFECTIVE
8ETH,» NORMAL
CALC. E TU BETR
6.25

)

24

48 T

7]

48
3@ ROOT

12
g EFFECTIVE

BETA. INVERTEQ
CALC. E TO BETA

R
INVERTEQ STARTE

12

2722
3723
3724
3725
3726
3727
3728
3729
2730
2731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
27a4
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
375¢
375¢
3760
3761
3762
3763
37
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
775
2776

N

07212
7213
07214
Q7213
07216
Q7217
07220
Q7221
07222z
07223
07224
07225
07226
07227
07230
07231
07232
07233
07234
07235
07§36
Q07237
07240
07241
07242
07243
07242
07245
07246
07247
07250
07251
07252
07253
a7254
07255
07256
07257
37260
07261
07262
07263
07264
07365
07266

.073a7

Q7270
07271

07272

07272
07273
Q7275
07276
07277
07300




-gp-

07301
07302
07303
07304
07305
07306
07307
Q7310
07211
07312
07313
07314
07315
07216
Q07317
07320
07321
07322
07323
07324

‘07225

073226
07327
07330
07331
07332
073323
07334
073235
07336
07337
07340
07341
07342
07342
B7344
07345
07346
07347
07350
07351
07352
07353
07354
07355
07356
07357
07360
07361
07352
07363
07364
07365
07366

CHS
ST
CR
FR
TSX

CHS
FR
FR
LR
FM
FR
ST

Le
FM
LR
FM
ST
CR
FS
LR
Fu
ST
CcR
FR
LR
FH
3T
CR
FO
sa
CR
FR
T5X

CHS
FS
FR
LR
FM
&%
CR
TSX
HP
ST
La
FM
ST
LR
FM
ST

076000
060100
050000
020000
007400
000000
076000
030000
030000
076500
026000
030000
060100
002000
056000
026000
076500
026000
060100
050000
030200
076500
026000
066100
0500b0
030000
076500
026008
060100
050000
024000
060000
050000
030000
007400
000000
076000
030200
030000
076500
026000
030200
060100
050000
007400
042000
060102
056000
026000
060100
076500
026000
060100
002000

000002
011454
011447
003606
40351¢
000000
000002
011452
003602
000043
011441

011454
011451

007354
003625
003625
00004.2
103720
011452
011445
003622
000042
003570
011453
011447
003627
000043
003600
011454
011453
a11454
011453
011447
003623
403516
000000
000002
011453
003626
000043
011441

011452
011451

011451

403410
000000
011452
011451

002005
011452
000043
011452
D11454
007412

301.
301.
201.
201,
301,
301.
301.
301.
30f1.
301.
301,
301,
301,
301.
301.
301,
301.
301.
301.
301,
301,
zor.
301,
301.
101,
301,
z01.
201,
301,
301.
301,
301.
301.
301,
301,
301,
301.
301.
300,
301,
201,
201.
301.
301.
2010.
201,
301.
301.
301,
301,
301,
3d1.
201.
301.

0130.
0131,
0133.
0134,
0135.
0126.
0127.
0138.
0139.
0140.
0141,
b141.1
0142,
0142.1
pi43,
0144,
0145,
0146,
0147,
otl4g,
0149,
0150.
0151.
015z.
0153.
0154,
015s.
0156.
0156.1
0157.
b157.1
0158,
0159.
g160.
0161.
0162.
b163.
0164.
0165.
0166.
Q167.
aieR8.
0171,
0172.
P‘?Sq
0174,
01%s.,
g176.
0177.
0176,
0179.
0180.
0181,
0132.

CHS
ST
CR
FR
TSX
H
CHS
FR
FR
LR
FH
FR
ST
7
La
FM
LR
FM
ST
cA
FS
LR
FM
ST
CR
FR
LR
FM
ST
CR
FO
sA
CR
FA
TSX
H
CHS
F5
FR
LR
FM
FS
ST
CR
TSX
HP
ST
LG
FM
ST
LR
FM
ST
7

0.
619,
618.
301,
704,

0.

0.
619.
801.

0.
618.
619.
619.

2,
801.
ao01.

a.
802.
619,

. 618,

801,

Q.
SO,
619,
818,
801.

Q.
801,
619,
619,
619,
c19,
618.
eo1.
704,

0.

‘0.
619,
801,

Q.
G618,
619,
G19.
619,
703.
"0,
619,
619,

1.
619,
- 0.
G19.
619.
202.

0000.
0003.
0008.
0016.
0000,
0000.
£000.
0001,
0012.
0035.
0002.
0003.
0000,
0172.
0031,
0031,
0035S.
£050.
0001,
0006.
n028.
0035.
6oo2.
0002.
0008.
0029,
0035.
0010.
0002,
0002.
0003.
0002,
0008.
0029.
0000.
0000.
000g.
00072,
0022.
[03S.
Q002.
0Do1.
0004.
0000.
0000
0000.
0001,
0040.
0029.
0002.
0035.
0002.
0003,
G000,

24

6
B EFF
8ETR. NORMRL

CALC. E TO BETR
12.25

49

80

eo
S@. ROOT

20
8 EFFECTIVE
8ETR, INVERTEQ
BETR
EXPONENTIRL
BETR

T

T 8ETRA

SQUARED

07301

07302
07303
Q7304
07305
07206
Q7307
Q07310
07311

07312
07313
07314
Q7315
07316
07317
07220
07321

07322
07323
07324
Q7325
07326
07327
0733C
az331

07332
07333
07334
07335
07326
Q7327
07340
07341

07342
07343
Q7344
07345
07346
Q7247
a73S0
07351

07352
07353
Q7354
07355
07356
07357
07360
073¢1

07362
07363
07364
07365
07366




-09-

a7z
J7313
07414
J7415
07416
07417
07420
07421
07422
07423
07424
07425
07426
07427
07430
Q7431
07432
07433
07434
07435
07436
07437
07440
07441
07442
074453
07444
07445
07340
07au7

.07450

07451

07452
07453
07454
07455
07456
07457
07460
07461

n7462
07463
07464
07465
074606
07467
07470
07471

07472
07473
Q747a
07475
Q7476
07477
07500

Le 955030
F 025000
CHS 073020
ST 360109
ChR 050000
TSX 007400

H 000000
ST 260100
CA 050000
T™M -012000
cA 050004
FO 024000
Fit 026000
FO 024000
58 -060000
CR 050000
FS 030200
LR 076500
F® 026000
FR  03D000
ST 06ti10d
L@ 056000
FM 026000
LR 076500
Fi 026000
ST 060100
LG 056000

FM 026000
LR n75500
F14 0246000
5T 0601030

Ch 050000
FS 030200
ST 060100
FA 030000
ST 063100

CHS 076000
TSW 007400
HP 042000
CHS 076000
ST 060100
CR 050000
FA 030000
TSX 007400
H ' 000000
ST 060100

CR 050000
TM -012000
cA 050000
Fs  d3d2oo

FO 024000

FM 02¢000
ST 06pion
CR  0SDO0Y

FR 030000

Q0312
foz72c
009002
011463
011447
402516
shiah[ds]
0114Ca
102734
QU7547
011445
011447
003570
003600
011465
011464
011465
000043
011447
011463
011463
011465
003570
000043
811462
Q11465
003007
003607
000043
103720
0114¢ca
0114¢S
011464
011507
011463
011462
00000
403410
000000
000002
011475
011447
Do2u2c
403316
0Ooaoe
o1 1466
103734
0075:0
01,1445,
od3sr?
003600
003350

1467
011447
003620

L3
FM
CHS
ST
CR
TSX

ST
Cch
™
ch
Fa
FM
FO
58’
CR
FS
LR
Fi
FA
sT
Le
FM
LR
FM
ST
La
FM
LR
Fil
ST
CR
Fs
ST-
Fa .
ST
nHS
T3X
HP
CHS
ST
CR
FA
TSX

ST
cA
™
c

£
FO
Fh
ST
cA
FA

azo, J.
9350, A 0.
2000. 0.
2900. a.
0083, 9.
goco. ¢ 0.
0000. a.
0301. a.
J062. A 0.
ogs4. 0.
Q006. 0.
ooo8. a.
0gaz. 0.
0010. 0.
0002. 0.
0001, 0.
0002. a.
ny3s. a.
0dQa. 0.
000C. 0.
0000. 0.
0002. .
0002. 0.
0n3s. 0.
0003. a.
0002. 0.
0017. 0.
0017. a.
0035. 0.
0050. R 0.
0001. a.
0902. a.
0001. 0.
0009 g
0000. q.
noogp. 0.
0000. Q.
0000. L 0.
0000, a.
0000. a.
0p00. 0.
0008. 0.
0026. a.
goon. T 0.
000, . 0.
bons. ©oo.
0062. R 0.
0087. 0.
poas. | g.
gode. a.
0010, a.
000z. a.
00gs. a.
aoox. a.
0026. 0.

09006,
0agn.
0009,
oroo,
7Jul.
0000.
0300.
0200.
0900.
0000.
0003,
0000.
0000.
0000.
0009,
0000.
0000.
0aan.
0100,
000,
0oaq.
0000.
0000,
0000.
0000.
0000.
0040,
J000.
0000.
J000.
0004.

0000.-

0000.
0000.
oooa.
a000.
0000,
0000,
00da.
0000.
0000.
0000.
0000.
0000.
0004,
oong.
0000,
0000,
Qona.
0000,
0000.
0p00.
0000.
0n8g.
0009,

€116
0
S@. -ROOT

RKOTRTIONAL COUFLING
INVERTEQ STRTE

(RN

SIGMR 3
F3C0>

2

SIGMR 2

124

F2C0>+F3C0>

EXPONENTIARL

GAMMA (0>, PI1 STRTE

g
S6. ROOT
!

A,ROTATIONAL COUFLING
INVERTEQ STRTE

N ow &

Q07412
N7413
07414
07a1S
07416
Q7417
07420
07421
07422
Q7423
07424
07425
Q7426
07427
07430
07431
07432
07433
07434
b743
0743
07437
07440
07441
07442
07443
07444
07445
07446
07447
07450
07451
07452
07453
07454
07455
07456
07457
07460
07461
07462
07463
07484
07465
07466
07467
07470
07471
074??
07473
Q7474
07475
07476
07477
07500




-~L9-

07501 5T 060190
075J2 C< 050200
0750F FO 024000
07504 SQ@ -0N60000
03505 CA Q50000
07596 FA 070300

07507 FA 020000
07510 LR 076500
07511 FM 026000
n7512 57 060100
07513 L8 056000
J7514 FW 026000
07515 LR 076500
07516 FM 026000

07517 CHS 076000
07520 FR 0320000
07521 ST 060100
07522 CHS 076400

07523 TSX 007400
07524 HP 042000
07525 LR Q74500
07526 Fi 026000

07527 CHS 076000

07530 ST 060100
07531 CR 050000
07532 F5 030200
07533 TNZ -010000
07534 TR 050000
07535 FR 020000

07526 3T 060100
07537 2S 060000
07540 T 002000
07541 L@ p56000

07342 FNM 026000
03542 LR 076500
07544 FM 026000
07545 35T p6o100d

07546 T 002000
03547 CS 050209

07550 ST 060100
07551 CA 050000
07552 ST 060100
07553 CR 050000
07554 ST 050100
07555 ch 050000

07356 ST 060t0

07557 T 00200
07560 CS 056200
07541 ST 040100

07562 T 902000

019470
011467
011470
011467
003570
q11466
011467
000042
011443
011467
on3czae
003624
nooo4sz
103720
000002
011467
011465
000002
403410
000000
000043
003600
000902
011476
103712
0035¢7
007541
011475
011476
011501
011467
010174
0032607
002607
000043
102720
011454
007¢02
011464
011464
011443
011437
011441
011443
011437
011441
007424
0114¢6
01146¢C
007472

0Nea,
2059,
J051.
o0Sz.
005z,
00532.1
0054,
Quss.
Q05¢.
c057.
0957,
0059.
2060.
Q061.
Q062.
0063,
0o6sZ.1
0064,
00655,
0965,
Q067.
0048,
0069.
0073.
0071.
Qo72.
0073.
0074,
0079,
0076,
0076.1
0077,
0073,
0079,
0020,
Q0e1.,
0032.
0043,
D084.
0035.
0085. 1
01185.2
1085, 3
0095.4
0085.5
Q085.6
0086.
0037,
00’8,
doai.

ST
cs
FO
52
CR
FA
FR
LR
FM
ST
La
i
LR
FM
CH3
FR
ST
CHS
TSK
HP
LR
FM
CHS
ST
CR
FS

TNZ

cR
FA
ST
o3
:
La
Fn
LR
Fn
ST
7
cs
ST
ca
3T
CR
ST
cA
ST

T/

csS
ST
T

802.
80J.
2.
621.
621.
521.
620.
3405,
<01,
801.

o.
802.
¢20.
303,
620.
620.
618.
619.
618.
618.
6.18.
618.

2.
620.
620.

J9J05.
0004.
0005.
0004,
00z,
033,
0304,
003s.
0004.
0004,
00.3n.
0030,
30235,
0050,
0000.
0094.
0002.
0000.
¢009.
0000.
003s.
0019.
0040.
gsco1.
0044,
o001,
0073,
0000.
0001.
Q004.
000s4.
0000.
Qo17.
0017,
0035.
0050.
6Qo1.
000a.
0oo1t.
0001.
0004.
0000.
3002.
0004.
Q0oa0.
0002,
noas.
00023,
oDpos.
0042.

I

J.

DOCOO0TO

Q.

o

o.
Q.
Q.
Q.

Q.

Q.
Q.
Q.

0.
0.
0.
a.
U.

0.
Q.
Q.
Q.

Q.
Q.

Q.

1000,
0909,
0900.
0200.
00no,
09J00.
09200.
0000.
0000.
00uQ.
0000,
0009.
0000,
0u000.
0009,
0000.
0003,
0Q0a.
0000,
0u0an.
0000.
0000.
¢000.
000a.
6000,
0000.
0000.

© @000,

0000,
0000.
onaa.
0000.
004a0.
0000.
§000.
0000.
0000.
0000.
0000,
J00g0.
0000.
0000.
Qoo9.
0900.
0008.
0000.
0060,
gooo.
onoo.
0g2a.

FiC1>

EAPONENTIAL

3

GRMMA C1>. Pl STRTE

LAMBOR
1

TOTAL GAMMA., FI STATE

174

PYT IN F1COdFIR FZCDD

FUT IN F1CIDFOR FICD

07501

07505
n7503
pv504
07505
G7S06
07S07
azs10
07511

07512
07313
07514
07515
07516
07517
07520
07521

47522
07522
07524
075258
07526
07527
07930
07521

07532
07533
07524
0733%
075376
07937
07540
07541

07542
07543
07544
07%43
07566
07547
07550
07551

07552
07551
07554
07355
0755¢
07557
07550
07561

87562



-89~

07302
07602
07604
0760%
07606
07607
07610
07611
07612
07613
07614
07615
07616
07§17
07620
07621
07622
07623
07624
07625
07626
07627
a7630
07631
07632
07633
07634
07635
Q7636
07637
07640
07641
07642
07633
07644
07645
07646
p7647
07650
07651
07652
07653
07654
07655
Q7656
07657
07660
07661
07662
07663
07664
Q7665
07666
07667
‘07670

cA 050000
T53% 0807400
H 660000
CHS 076000
ST 060190
CR 050000
TM -012000
£5 050200
FO 024000
FM 026000
FO 024000
$Q  -060000
fA 550000
FR 030000
LR 076500
FM 026000
FS 030200
ST 0860100
FA 030000
5T 0860100
CHS 076000
T5% 007400
HP 042000
CHS 076000
ST 060100
CA 050000
FA 030000
LR 075500
FM 026000
ST 060100
CR 050000
FS 030200
FO 024000
Fit 526000
FR 030000
LR 076500
FM 026000
ST 068100
LQ@ 056000
FM 026000
GHS 076000
FR 530000
ST §60100
FR 030000
ST 060100
CHS 176000
TSX 007400
HP 042000
ST 060100

CHS 076000
LR 076500
FM 026000
ST 060100
CR 050000

FR 030000

011447
3032516
000000
000002
011466
103734
Q07747
011443
011447
003570
003600
011467
011466
p11467
000043
01144

011464
011464
011463
011463
0quno2
402410
000000
000002
011475
011447
003620
000043
003600
011466
011445
003577
011466
002577
003570
000043
011442
0t1466
003612
103720
000002
011466
011466
011465
p11465
p000g2
403410
000000
p11477
D0T002
000043
003600
011476
011447
003606

343,
303.
3.
302.
303.
303.
303.
303.
303.
203,
303.
393,
303.
303.
302,
303.
303.
303.
303,
303.
203,
303.
203.
302.

302.-

203.
303.
303.
303.
303.
302.
303.
303.
303.
303.
303.
303.
302,
303.
303.
303.
303.
30z.
303.
303.
303.
303.
203.
303.
G03.
303.
303.
303.
303.
303.

0QocC.
J001.
©002.
3007z,
0004.
0004.1
0004.2
0005.
3006,
0007.
0ooo8.
0009.
0010.
0o11.,
7012,
0013.
0014.
0015.
0016.
no17.
ao18.
7019,
0020.
0020.1
0021.
0022.
0023.
0024.
0025.
0026.

0027,

0028.
0029,
0030.
0030.1
0031.
0032,
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
o041,
0042.
0043.
0044,

‘0d4s5."

0046.
0047.
0048.
0049.
0050.

CR
TSX

CHS
ST
CR
™
cs
FO
FM

Fn

618.
T4,

0.

0.
620.
g02.
C 2.
818,
618.
of,
o1,
420.
420.
20.

0.
618,
620.
620.
620.
620.

703.
0.
0.

621.

618.

801.
0.

801.

620.

618.

801.

620,

sat.

801.

\0.

618.

620.

801.

802.
0.

620.

620.

620.

620.
0.

703.
0.

621.

| 0.
0.

801.

621.

618.

. sol.

0008.
0000.
0000.
0000.
2003.
0062,
0095,
0006.
0008.
0002,
oolo.
0004.
0003.
0004,
003s.
0002.
0001.
0001 .
0000.
0Qoo.
0Qag.
0000.
0400.
0000.
0000.
0008.
0026.
0035.
o010,
0002.
0006.
0009,
0003.
0n09.
0002.
0035.
0003.
0003.
0020.
0050.
0000.
p003.
0003.
0002.
0002.
0400.
0000,
0000.
0002.
o000,
0035.
0010.
0001 .
0008.
0016.

0000,
0w00.
0000.
0000.
0000.
000g.
0000.
0000.
0000.
0000.
0000.
0000.
0000,
0000.
0000.
0000,
0000.
0000.
0900.

800.

ood.

(00
0400.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0oas.
0000.
0000.
0000,
0000.
0000.
0000.
0004.
onoa.
0000.
0000.

000Q.
oot
0o0ad.

0000.
0000.

-0000.

0doo.
0000.
p000.
q000.
0000.

36. ROOT

R, ROTARTIONAL COUPLING
INVERTEQ STRTE

w N

SIGMR 1

F1C02
F1C0>+F2CO>+F2C0D

4 . ‘ .
EXPONENTIAL
GRAMMR CO)>.QELTR STRTE

8

ki
K

4
4 ‘ L
2
SIGMR 2
81716
0
F2C1>
F3C1D
| -

EXPONENTIRL

3
GAMMRAR C1>.0ELTR STRTE

24

b
1=

[V
)
- Q

T
3972
3972
3974
297
3976
3977
3978
3979
z980
3981
3982
3383
3984
2985
2986
2987
2988
3989
3990
29N
3992
3993
3994
3995
399¢
3997
3998
3999
4000
4001
4002
4003
4004
4005
4006
4007
«D08
4009
4010
4011
4012
4013
4014
401S
4016
4017
4013
4019
4020
4021
4022
4023
4024

07402
076U3
07604
07605
07606
07607
07610
07611
07612
07613
07614
07615
07616
07617
07620
07621

07622
07623
07624
07625
07824
47627
07630
07631

07637
07633
07634
07635
07636
07637
07640
07641

07642
07643
07644
07645
07646
07647
07650
07651
07652
07652
07454
07655
07656

-o7657

g7660
07661
07662
07663
07664
07665
07666
07667
07670




-89~

07671
07672
07673
07674
07675
07676
07677
07700
o771
07702
07703
07704
07705
0770¢
07707
07710
07711
07712
07713
07714
07715
07716
Qv 7
07720
07721
07722
07723
07724
Q7725
Q7726
07727
07730
07731
07732
07732
07734
Q7733
07736
07737
07740
07741
07742
07743
07744
07745
07746
07747
Q7750
G775
07752
07753
Q7754

TSX 007400
HP 042000
ST 060100
CR 050000
™ -012000

FR  0300D0
ST 060100
CR 050000
FS 030200
FO 024000
FM  D26000
3T  pA0100
CR  p50800
FA  p30000
ST 060100
CS 050200
R0 024000
SQ  -060000
CR 050000

FA 030000
LR 076500
FM 026000
ST 060100
LG 056000
FM 026000
LR 076500
FM 026000
CHS 076000
FR 020000
ST 060100
CHS 076000
TSX 007409
HP 042000
ST 060100
CHS 076000

LR 076500
FM 026000
ST 060100
CR 050000
F6§ 0320200
THZ -010000
CR 750000
FR 030000
FR 030000
3T 066100
T 002000
C5 050200
ST 060100
T 002000
CS 050200
ST 060100

T 002000

403516
009000
011467
103734
007752
003602
011467
011445
002605
003600
003570
011470
011447
003606
011471

011470
011471

011470
011470
011467
000043
011443
011467
003625
003625
000042
103720
000002
011467
011467
00pod2
403410
000000
011470
000002
000043
003601

011477
163712

003570.

007772
011477
011476
011475
011501
010174
011466
011466
007611
011467
011467
007676

303. 0051.
303. 0052.
0053,
00532.1
703. 0053.2
303. 0054,
303, 0655.
302. 005¢.
302. 0057.
303. 0058,
303, 0059.
302. 0060.
302. 0061.
303. 0052.
303, 0063,
302. 0064,
503. DP065.
303. 00G6.
302. 0p67.
302. 0068.
302. 0069.
303, 0070.
303, 0071,
303. 0072.
303. 0073,
303. 0074,
3032. 0075.
303. 0076G.
303. 0077.
302. 0078.
302, (079.
ip3. 00€0.
303. 0081,
303, boB2.
302, 0083,
303, 0024,
303. 0085,
303. 0086.
303. 0087.
303. 0083.
303. 0089.
302. 0090,
303. 0091.
303. 0092.
203, 0093.
303. 0094,
703. pO9S.
703. 0096.
302. 0097.
303. 0038.
303. 0099.
303. 01ad.

TSX
HP
ST
CR
™
FR
ST

CcA
F
b
FM
ST
CR
FR
ST
cs
FO
S@
cA
FA
LR
FH
ST
LG
FM
LR
FM
CH5
FA
ST
CHS
TSK
HP
ST
CHS
LR
Fid
ST
CR
FS
TNZ
CR
FR
FR
ST
T
cs
ST
T
cs
ST
T

704.

a.
620.
202.

2.
801,
620.
618.
801.
801..
801.
620,
618,
801.
520.
620.
620.
620.
620.
620.

0.
618
620.
so1.
801,

[l

G.

0000.
0000,
0000.
0000,
0000.
00p0.
oabo.
0000.
0000.
0000.
0000.
Dooo.
0000.
0000.
0000.
0000.
00090,
dopo.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
obao,
4400.
0000.
0000,
0000.
pooo,
0000.
0000,
0000.
0000.
0000.
000Q.
0000.
0000,
0000,
0000,
0000.
£000,
0p00.
0000.
Mooo.
0000.
0000.
0000,
ooon.
0000,
0000.

S@.ROOT

R, ROTATIONRL COUPLING
INVERTEQ STRTE

SIGMR 3

12.25
12.25

0

F3C2>

EXPONENTIRL

5 .
GRHMA (2
LRMBDA

2

GAMMA STRTE

TOTRL GRMHMR.QELTAR ST
PUT IN F3COXFOR F1(0)

PUT IM.F1C2)FOR F2(2)

07671

07672
07673
07674
07675
07676
07677
07700
Q7701

07702
Q07703
Q7704
07705
07706
Q7707
07710
07711

07712
07713
07714
07715
Q7716
07717
07720
07721

07722
07722
07724
07725
07726
Q7727
07730
07731

07732
07733
07734
07735
07736
07737
07740
07741

07742
07743
Q7744
Q774%
Q774¢
Q7747
07750
07751

07752
Q73753
07754,




Ch 0s00No 4, G0I2, CAR 13T, J0I3. J. 0200, 4099
Fa 030000 304, 0001. FA <01, 0026, g. 0000, 2 4091
+ TSX 007400 374, QOD2. T34 704. 2009. 0. 0000. S¢. FOOT 4092
HP 042320 e, 0002, HP 0. 0000. 0. no3Jg. 4093
CHS 076000 000002 3J«4. J0Ja, CHS 2. 0000. 0. 0000. 4094
? FR 020000 003570 304. 000S. FR 321. 0202, 0. 00049, 2 4095
ST 060109 011470 3Je. 0006, ST 62C, 000S. J. 0000. 4095
TR 050000 103734 304, 00JA.1 CR §&02. 0062. 0. 0000. R, ROTRTIONAL COUPLINSG 4097
TM -012090 019152 304. Q0ONG.Z TH 2. 0107. 0. 0004, INVERTEQ STRTE 4098
CR 050000 011447 30«4, 0007. CA &143. 0008. 0. 00c0. [ 4099
FR 030000 003620 204, JO0OR, FA 801. 0026. 0. 0000. 3 4100
10003 LR 076520 000043 3N4. 0009. LR 0. 01035. 0. 1000. 4101
10006 FM 025000 003600 N4, 0010, FM 81, 0010, 0. 0000. z 4102
10007 FO 124000 002570 304, JO1(. FO &01. 0002, 0. 0000, 2 \ 4103
10010 S -J60000 011471 304. 0012, SO 520, 0006. 0. 0009. ’ 4104
10011 CR 050009 011445 Z04. 0013, CR 612. J004. 0. 0000. 4105
10012 F3 030200 NQ3S577 204, N014, FS 301. 0009. 0. 0009. 4 4106
10013 FO 024000 Q11471 304, 0015, FO 620. 0006. 0. 00ca. , 4107
10014 53 -060080 G11471 304, 0015, 50 £20. {006, 0. 0000. Co 4109
10015 C> 0502DQ 011471 4. 0017, Cs $£29. 0pO6. 0. g0go. ’ 4109
10016 FR  030A00 Ot147¢ 304, NO#B. FR . ¢20. OQOS. 0. oppo. i . 4110
10017 LR J76500 000943 04, h0u9. LF J. 0B35. ‘0. 0fxa0. . ' 4111
10020 FM . 02609G 011441 304. 9020, FM 613, 0002. 0. Quas. SIGMA 1 4112
10021 ST 060100 J11470 ine. 0021, ST  620. 00US, 0. 0000. : 4112
10022 LA 056000 003cd7 %0&. 0022, L@ eo1. 0017. J, 0000. 1754 4114
. 10022 Fi 026000 003607 204. 0022, FM 801. 0017. 0. 0000. 4115
1 10024 LR 073500 000043 304. 0073, LR 0. 003s. J. 0000. 4116
3 10025 FM 026000 103720 30+, IJ0z5., FKM 802, 0030. 0. 9900. 0 4117
! 10026 CHS 076000 000002 304. 2026. CHS3 3. 0vad0. 0. 20Q0. 4118
10027 FAR 030000 V11470 394, NO27. FA 620, 0005. 0. 0n00. . 4119
10020 ST 06df00 Q11«70 304, 0Q28. ST 620, 6004Q5. 0. 9009. F1C1d 4120
10021 FQ 020000 C11465 304, N029, FA G20. 0002, 0. ©000. ' 4121
100322 AT 060100 014463 3J«, 0030. ST 620. 000z. 0. 0009. FI1CID+FZC1D>+F2C1) “122
t0023 2HS 076000 00QUIZ 394, 0031, LCHS © 0. 0003. 6. qood. ' 122
10034 TSX 007400 403ein: C4. 0032, TS4 703. 0000. 0. 0000. EYPONENTIRAL 4124
iNN3S HP 042000 Q0URO0 4. 0033, HP 0. 0002, 0. $0Qo, 4125
10036 ST 00100 011476 304, 0034. ST &21. 0001, 0. 1000, 4126
1NNA7 CHS 07A00) 000002 304, CO?5. CHS 0. 0000, 0. 0000. 4127
10040 L& 076500 00QO42 e, NO0Z5. LR 0. 0D3S. 0. 069qG. «128
10041 F4 926030 002%00 M4, A032¥. FM o ant, 0010, Q. 0Qoa. 3 4129
1NNa2 ST NEN1J0 011476 I04. 003a. ST 67y, ONOY, 3. 09p0. fREMS C1) 4130
1N0-3 CR 0508900 0114&7 304, 0N39, Ca R1Q. NOUS, 0. 8010, , <121
10J+4 FA 1130000 Q03c04 7)a, 00471. FH GU. 0013, a. 0991, 24 «) 322
10045 L% 076509 QBQU+3 30¢. 0p4t1, L¥ Y PR [ A ¢. <I0g0. 4132
IOO~Q FN 92691070 0034 234, Obez. FH 51, 8010. 0. 0900. Z . 4134
1af? @1 0em1ad 0f4e71 s, QHes. 3T 420, 9006, 0. 0o0no. ; «13s
10059 €A 0500J0 014X 4, 00as. Cr 218, J00A. 0. 0000, 413y
109%1 F2 330200 0Q3¢0s 2. QqN0eT, F3 801. NOIS. Ceo A0, 12 4137
10032 FQ 024009 011471 34, JJa3, FO 529, 3004, 0. 0029, 4138
113053 Fin 02¢000 QQ3S7TN AYa. QOa7. FmM 801, 3. 9. 1ma0. 4 , 4139
103%4 FH 230000 IRz Wa, JGaz., FE AN, 012, 0. 1406, [ 4140
10059 L3 PR45IY 0O0aC-T e, 9940, LR (1, NE3Y%, Gt “14
10056 F+4 01300 Oliawy e, IS FN S15. alY, 0. aoin, KIcMS X 142
100S7 87 080100 011471 e, 36ST. 3T A0, DS n. Y D 4143
10060 L2 356000 00,724 6, DOT, i@ o0, 6T, DD 3 D T.2€ “145
R S ! - ' (y ‘ o
- . . . ; N '
s ' b . oot e il: b
' . ) ! |
"'lin A ,{: ' ] 'i foe , | u‘l
- -

07772
Q7773
07774
07775
07776
07777
10000
10001
10002
10002
10004
{0005
10006
10007
10010
10011
10012
10013
10014
10015
1081 &
10017
10020
10021
10022
10023
10024
10025
10026
10027
10030
10031
10032
10032
10034
10039
10036
10037
10040
10041
10042
10043
10M44
10045
18346
1Q0a7?
10050
100%1
10052
10053
10054
10055
10056
10057
10060




-1L-

10061
10062
10063
10064
10065
10066
10067
10076
10071
10072
10073
10074
10075
10076
10077
10100
10101
10102
10103
10104
10105
10106
10107
10110
10111
10112
10113
10114
10115
10116
10117
10120
10121
10122
10123
10124
10125
10126
10127
10130
10131.
10132
10133
10134
10135
10136
10127
10140
10141
10142
10143
10144
10145
10146
10147

Fiq
LR
FM
CHS
FR
ST
FR
ST
CHS
TSX
HP
CHS
LR
FM
ST
CR
FA
TS%
HP
ST
CR
™
CR
FAR
FO
Fit
ST
CR
FS
FO
sa
CR
FA
Fs
LR
FM
ST
La
FM
LR
FM
CHS
FR
ST
CHS
T5X
HP
CHS
ST
LR
FM
ST
FA
FR
FA

026000
076500
026000
076000
020000
060100
030000
060100
076000
007400
042000
076000
076500
026000
060100
050000
030000
007400
042000
060100
050000
~-012000
050000
030000
024000
026000
060100
050000
030200
24000
-060000
050000
030000
030200
076500
026000
060100
056000
026000
076500
026000
076000
030000
060100
076000
007400
042000
076000
060100
076500
026000
060100
030000
030000

030000

002624
000042
103720
000002
011471

011471

Q11467
011467
000002
403410
000000
000002
000043
002601

011477
011447
002621

403516
000000
011472
103734
Q10155
011447
003621

002570
003600
011473
011445
032¢06
011473
011473
003605
011472
011473
000043
011443
011472
003625
003625
000043
103720
0u0002

011472

011472
000002
4032410
000000
0000062
011500
000043
002627
011500
011477
011476
011475

324,
304,
304,
30a.
304.
304.
304.
303,
304.

30%.
304,

304.
304,

304,

204.

204,

304,
304.
30p.
304.
304,
304.
I04.
304.
204.
304.
304.
30s.,

204,
304.
204.
204,
304,
304.
304,
304.

0053.
0054 .
005s.
0056.
0057.
0058,
0059.
0060.
0D60. 1
0061,
0062.
0062.
0064,
0065.
0066.
0067.
0068,
0069.
0070.
0071.
0071.1
0071.2
0072.
0073,
0074.
0075.
0076.
0077.
0078.

FM
LR
FM
CH3
FR
ST
FR
ST
CHZ
TSX

CHS
LR
Fit
ST
CR
FR
TS®
HP
ST
CR ,
Tit
Ch.
FR
FO,
FM
ST
ch
FS
FO
sQ
CR
FR
FS
LR
F14
ST.
L@
Fif
LR
FM
CHS
FR .
ST
CHS
TSX
HP.
CHS
ST
LR
F11
ST
FR
FR
FA

620.
620.
. 0.
703,

0.

a.
621.

0.
201,
621.
%21,
621.
621.

2030,
2035,
0059,
0000.
0006.
0006,
0004.
Qo0s.
@000.
pooa.
0000.
0000.
0035.
Qo1
0002,
0008,
0027.
0000,
oodn,
0007.
0B62.
o110,
0008.
0027.
0002.
og10,
0008.
0006.
0016.
Coo8.
0008.
0015,
0007.
Q008.
0035.
0004,
0007,
0031,
0031,
00325.
0050.
0000.
0007.
0007.
0000.
0000.
0000.
000g.
0003.
0035,
aon33.
0003.

0052,

0001.
0000.

[l

(el

9000,
0000.
0000,
0909,
0900,
0090,
ooon.
0000.
0g00.
0000,
0000.
0000.
0000,
0000,
0000,
0000,
00od.
0000,
0000.
0000.
000a.
0000.
Qooa.
adna.
gedo.
0000.
onoa.
0000.
0000.
0000.
0000,
0000.
00p0.
0000.
0000.
00o0g.
0000.
0000,
0000.
0000.
0000,
000,
0000.
0000.
0000,
0000.
0000.
0000,
0000.
onoo.
0000.
0000.
04000,
osoo.
0000,

F2¢2>
Fzc2>

EXPONENTIAL

S
GRAMMA  (2).GRMMR STATE

4
S@. ROOT

R+ ROTATIONAL COUPLING
INVERTEQ STARTE

48

k4

24

SIGMR 3

12.25

F3u3°

EXPONENTIAL

7
GAMKMAR €3>

4145
41405
4147
41485
4149
4150
4151

4152
4152
4154
415S
4156
4157
4158
4159
4160
4161
4162
4163
4164
41643
4166
4167
4168
4169
4170
4171

4172
4173
4174

4175,

4176
4177
4178
4179
«180
4181
4182
4183
41B4
4185
4186
4187
4188
4133
4190
4191
4192
4193

4194 .

4195
4196
4197
4198
4199

10061
10062
10063
10064
10065
10066
10067
10070
10071
149072
10073
10074
10075
10076
1p077
10100
13101
10102
10103
10104
1M 05
10106
10107
10110
10111
10112
10112
10114
fo11s
o116
10117
10120
10121
10122
10123
10124
10125
10126
10127
10130
10131
10132
10133
10134,
10135
13136
10137
1Q140
10141
10142
10143
10144
10145
10146
10147



-4

13150
10151
10152
10153
1d1ca
10155
10156
10157

10174
10175
10176
10177
10200
10201

10202
10203
10204
10205
10206
10207
10210
10211

10212
10213
10214
10215
10216
10217
10220
10221

10222
10222
10224
10225
10226
10227
10230
10221

10232
10233
10234
10235
19235
10237
10240
10241

10242
10243
10244
10245
10246
10247

CR

sQ
CR
FO
L]
CR
FO
SG
CR
FR
FR
5T
CcAa
FR
FA
LP
Fm
ST
La
Fm
ST
Lo
Fi
3T
L3
Fm
ST
Ry
FM
3T
LG
FM
sT
Le
FM
ST
FR
FR
ST
FO
sQ
CR
FR

060100
002000
056zea
043100
02000
050200
060100
002000

050000
024000
-0600450
050000
024000
-060060
050000
024000
-060000
050000
030000
030000
060100
050000
020000
020000
076500
026000
060100
056000
026000
060100
056000
026004
060100
056000
026000
060100
056000
026000
060100
056000
026000
06010
05600
026000
060100
p20p00
030000
060100
024000
-060000
050000
030000

o150

017174
011472
011470
012003
011472
011472
gi1ca?
003567
011441

611507
002567
01144z
011510
003567
011443
011511

011507
¢11510
011511

011512
011441

011442
011443
100043
003573
011813
011441

011441

01151«
311442
011442
011515
011443
011443
011516
0t1514
011441

011517
011515
011442
011520
811516
011442
011521

n1isac
011517
011517
003572
011520
011516
011515

305.
305.
308.
373,
205.
309.
3213,
39J3.
09,
395,
305.
205.
345,
305.
305.
395.
205.
30S.
3J5.
205.
305.
303,
303.

305..

305.
F05.
30S.
305.
205,
305.
305.
205,
305.
305.
205.
305.
305.
3035,
305.
305.
305.

0000.
0001,
o002,
J003.
0004,
0005.
0006.
nad7.
0goa.
0403,
os190.
[s1s R 18 N
na1z.
3013,
2014,
0915,
oo,
po17.
0018,
20139,
0c2a.
0021.

0022,

0022,
0024.
0025,
0026,
0027.
0023,
002¢9.
0030.
0031,
0032,

pas3.
o
0035.

.0036.

pos37.
oo3e.
0039.
0040.
0041,
0042,
0043,

cA
FO
56

SO

201,
¢18.
$22.
301,
13,

Tan

Lec.
801,
518.
622.
622,
622,
622,
622,
613,
313,
G618,

201.
622.
c18.
618.
622.
618.
618.
622,
618.
618,
622.
622,
618.
622.
622,
613,
§22.
622.
618.
622,
622.
622,
622.
Bo1.
622,
622.
622.

967,
2637,
067z,

g2d1,
0092,
0000.
noa1,
0093,
o011,
J0a01.
Q004.
0002,
0000,
0091,
002,
0003,
0002,
0003.
0004,
003%.
000S.
0004.
0002,
0002.
0005.
0003.
poo3.
0006,
0004,
0004,
0007,
0005.
0002,
0008.
000¢.
0403.

a009.
agar.
0004 .
0010.
0009.
dods.
0008.
0004,
0009.
0007.
0006.

o.
o.

J.
c.

6300,
923090,
0J00.
0000q.
000,
0900,

0000,
0000.
050p0.
0n0C.
0200.
3000,
0200.
0000.
0009,
0500,
0200,
0900.
¢000.
0009,
0000.
0000.
0000.
0060.
0000!
0000.
0000,
0000.
0000.
0000.
0000.
0000,
0000.
0000,
0000.
0000.

FUT IN FIC1IFOR

PUT IN F1C32FOR F2C3

1
SIGMA 1

31GMR

IN)

SIGMA 3
[

5uM OF 1-SIGMRS

1215

SIGMR 1
SIGHR 2
SiGgMAa 3
SIGmMA 1
E1GMA 2
SIGMR =

315

sQ

CUSEQ
£URED

CUSEQ

SUM SIGMR

CUBED~215

4200
2291
4292
4203
4204
4205
4206
4207

4220
4221

4222
4223
4224
4225
4226
4227
4228
4229
4230
4231

4232
4233
4234
4235
4236
4237
4238
4239
4240
4241

4242
4243
4244
4245
4246
4247
4248
4249
4250
4231
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261

4262
4263

10150
10151
10152
10153
1n154
10155
10156
10157

10174
10175
10176
10177
10200
10201
10202
10203

1 2q
dacd

10207
10210
10211
10212
10213
10214
10215
10216
10217
10220
10221
10222
10223
10224
10225
14226
10227
102320
10231
10232
10233
10234
10232
10236
10237
10240
10241
10242
10243
10244
10245
10246
10247




-ng_

10250
10251
10252
10253
10254
10255
10256
10257
10260
10261
10262
10263
10264
10265
10266
10267

10302
10303
10304
10305
10306

0307

10310
10311
10312
10313
10314
10315
10316
10317
10320
10321
10322
10322
10324
10325
10326
10327
10320
10331

10332

103323
10334
10335
10336
10337
103240
10341
10342
10343
10344
10345

FR
FO
Fpm
ST
FR
FR
FR
FR
ST
FA
ST
LR
FM
FO
s@
T

L2
™
LR
FM
ST
LR
FM
LR
Fn
ST
LG
Fie
LR
FM
ST
LR
FM
LR
FM
ST
Le
FM
LR
FM
ST
LR
FM
LR
FM
ST
La
FM
LR
Fit
ST
LR

030000
024000
026000
060109
130000
020000
020000
030000
060100
030000
060100
076500
026000
024000
-060000
002000

056000
026000
076500
026000
06010p
076500
026000
076500
026000
060100
056000
026000
076500
026000
060100
076500
026000
076500
026000
060100
056000
026000
076500
026000
060100
076500
026000
076500
026000
pep1on
056000
026000
076500
026000
060100
076500

011514
003572
003577
pr1S14
003567
011512
011520
011513
011321
011501
Q1117
000042
011462
001702
Q1117
010302

311475
002005
000043
011463
01,1532
000043
ao2o00s
000043
011463
011537
011476
002005
000042
011465
011534
000043
002005
000043
011465
011540
011477
002005
D004 3
011467
011535
000043
002005
000942
011467
011541
01150¢
002005
0000432
011472
011536
000043

9.
30S.
205,
305.
205.
305.
305.
305.
305.
305.
305.
305.
3205.
305.
30S.
305.

306,

306.

306,
306.
306.

0044,
00a5.
0046.
0047,
0p48.
0049.
0050.
00sS1.
0052.
0053.
0054.
0055.
0056.
0056.1
0057.
o052,

0000.
0001.
000z.
0003,
0004 .
0005,
0006.
0007.
000s.
0009.
0010.
0011,
0012,
0013.

‘0014.

0015.
0g16.
0017.
0018,
0019,
020,
0021,
0022.
0023,
0024,
0025.
0023,
0027,
00z3.
0029.
0030.
0031.
0032.
noz2.
0034,
0035,

FR
FO
Fm
ST
FR
FA
FR
FA
ST
FR
ST
LR
Fm
FQO
5@

T

La
FiM
LR
FM
ST
LR
Fn
LR
FHu
ST
L2
FM
LR
Fm

LR
Fn

‘LR

Fn
ST
LQ
F1
LR
F11

LR
FM
LF
F11
ST
LR
FM
LR
Fi
ST
LR

622,
201,
801.
622,
po1.
622.
622,
622.
522.
621,
603.

619.
802.
6N3,
Z06.

621,
1

Q.
620,
623,

o.

620.
623.
621,

Q.
620.

G622,

0cos.
on%4.
0003,
0005.
Qoo1.
0003.
0009.
000%.
oo1Q.
0004,
0007.
0035.
0001 .
0037.
0007.
aoon.,

aooo.
0029,
0035.
0000.
0000.
0035.
0023,
0035.
0000.
0004.
0001.
0029.
0035.
0007%.
0001.
0035.
0029.
0035.
0002.
0005.
0002,
0029.
0025.
0004,
0002,
0035,
p023,
0035,
0004.
000¢.
0003.
p029.
§035.
oau7.
000z.
003s.

I,

0.

CO0O000OO0C OO0

0000

[N =N

0000,
0000.
9999,
000o0.
alulelol®
0000.
0009,
0004,
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.

0gob.
000g0.
0000.
0000,
0000.
0000,
0000.
0000.
0000.
0000.
0000,
ogoo.
0000.
0poo.
onoo.
0000,
Qongo.
0000.
t000.
0000.
0000,
aao0.
0000,
0000.
0noo.
0000.
onob.
0000.
0000.
0000.
ooo0.
onog.
0004,
0000.

i

UM SIGMA SRC4--215)

Uy G

QF 1 +QF2+GF 3

@, ROT.

E To 8ETR
SYMMETRY NUMBER

Q, ROTATION
CALC. G PRIME.ROT.

GRMMR (O

T
F OF -C0>

GRMMR (0> PRIME“
T

FCOd o

GRMMA (0> 0USL PRIME
GAMMA €1)

FCid
GAINMR C1> PRIME

T
SANMA (1> OUBL PRIME

GRAMMR €22
T

FC25 .
GRAMMA (2D PRIPE

T.

GRMMR C2)> 0UBL PRIME
GRMMAR (3D
T

FC3)
GAMMR (3> PRIME

4264
4265
4266
4267
4263
4269
4270
4271

4272
4273
4274
4275
4276
4277
4278
4279

10250
10251

10252
10253
10254
10255
10256,
10257
10260
10261

10262
10263
10264
10265
10266
10257

14302
10303
10304
10235
10306
10307
10310
10311
10312
10213
10314
10215
10216
10317
10320
10321
10322
10223
103224
10325
10326
10327
10330
10331
1033

10333
103324
10235
10336
10337
103240
10341
10342
10343
1032a4
10345



-\vb-\

10345
10347
10350
10351
10352

10364
10365
10366
10267
10370
1037

10272
10373
10374
1p27s

10376
o

10377
104E0
10401
10402
10403
10404
10405
10402
10407
10410
10411
10412
10413
10414
10415
10416
10417
10420
10421
10422
10423
10429
10425
10426
10427
10439
104 31
10432
10433
10434
10435
10436
10437

La
F1q
ST
LR
Fi
ST
La
FM
ST
FR
FR
FS
LR
F1q
ST
CR
FR
FA
FR
LR
FH
ST

FR
FA
FR
FO
sa
CR
FA
FR
FA
FR
FO
M

19
FM
ST
LR

ST
CR
FR

J23000
J75500
026000
050100
002090

056000
026000
060100
076500
026Q00
060100
056000
026000
060100
030000
036qo0
03G=20d
0748500
026000
060100
050000
0320000
030000
030000
Q76500
026000
060100
030000
030000
030000
030000
024000
-060000
050000
030000
030000
030000
0200q0
0;2400 0
26000
060140
056000
026000
060109
076500
26000
060100
Q50000
‘030000

00209¢
009042
011472
D11542
0103¢c4

011520
003600
011343
000043
303570

{1Saa
011514
003570
011545
011542
011313
Gr1s12
000043
40z005
011120
011544
011545
011512
011512
0000«3
Q11116
011121
) 1937
011540
011541
011542
03703
11121
011120
011533
011534
d1153s
011536
003703
011452

11557

11117,

011453
011560
000042
a11452
011361
011557
011560

306,
z06.
39¢6.
306.
306.

397.
307.
307.
07,
307.
307.
307.
307.
3n7.
307.
337.
307.
307.
397.
307.

0037.
0033.
n039.
q0all.

00Q0.
00d1.
0002.
ooai.
pogs.
0005.
006.
0007.
0093.
0009.
0010

0011,

0012,
001.3.
0014,
0015.
Nno16.
0017,
0018.
0019,
J020.
0024 .
0022.
0023.
0024.
002s.
0025.
0026.
0027.
0028.
0029.
0030.
Qo021.
Q021.
00=4.
0q3s.
0036.
0037.
Q0o38.
0039.
dg40.
0041,
0042.
0043.

FM
LR
FN
ST

La
FM
5T
LR
i
ST
LR
FM
ST
Fa
FR
F5
LR
FM
ST
CR
FRA
FA
FA
LR
FM
ST
FR
FR
FR
FR
FO
SQ
CR
FR
FR
FR
FAR
FO
FM
a7
Le
FM
ST
LR
FM
ST
CR
FA

Q022,
07s,
0007.
0007,
0000.

0009.
0010.
0008.
0035.
0002.
0009.
0005.
0002,
0010,

00g4.

0p3s.
0029.
0008,
0009.
0010.
0003.
0003.
0035,
000¢.
0009.
0004.
0005.
0006.
0007.
0037.
0009,
0gas.
00Q00.
0001,
0002.
0002.
0037.
0001,
0Qoo.
0go7.
0002.
0001.
0035.
0002.
€002.
0000.
0001.

99090,
0Qo0.
J900,
J090.

0000.
0000,
0J00.
0000.
0009.
0000,
0200,
0909,
0000.
0000.
0phoo.
0po0.
aco.
3000.
0000.
0000.
0000.
0000.
0008.
0000.
0000.
p000.
0000.
0000.
0000.
0000.
0900.

- 0000,

0000.
0000.
00do.
0000,
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0000,
0000.
0000.
0000.

GAMIIA JZD OUBL FRIME
CaLC. & FRIME SUE F

3
SIGMA CYEEQ PRIME

2 .
SIGMA CUBED DUBL FRIM

2 .
SIGMA SQ. PRIME

@ PRIME F

T SQ

@-0uUSL PRIME F

GRMMR CO> DUBL FRIME
GAMMAR (1> QUEBL PRIME
GAMMA (2> QUBL PRIMNE
GRMMA (3> 0OUBL PRINE

SYMMETRY NUMBER 1

@ OUBL PRIME,RQTATION
@ PRIME. F

GRAMMA (03 PRIME

GAMMR C1> PRIME

GRMMA €2 PRIME

GRMMR (3> PRIME
SMMETRY NUMSER

£ TO BETR

@, ROTATION
8ETR PRIME

4334
4327
4322
«329
4330

4240
4341
4242
4343
4344
4345
4346
4347
4348
4349
435

4353
435

4353
4354
43755
4356
4357
435¢
4359
4360
4361
4362
4363
4364
4365
4360
4367
4368
4369
4370
4371
4372
4373
4374
4375
4376
4377
437¢
4379
4380
a3
+382
4383

10 3ac
10347
10250
10251
10352

10364
10365
10366
10367
10370
10271
1037

103273
10374
10375
19376
133?7
10400
10401
10402
10403
10404
10405
1040¢
10407
10410
10411
10412
10413
10414
10415
10416
10417
10420
10421
10422
106423
10424
10425
10426
10427
10430
10431
10432
10433
10434
10435
10436
10437




-\gb_

104490
10441

10442
10443
10444
1044
10446
10447
10450
10451
10452
10«53
10454
1055
10456
10457
10430
10461

10462

10472
1da73
10474
10475
10476
10477
10500
19501

10502
10503
10504
10505
10506
10507
10510
10511

10512
10513
10514
10515
10516
10517
10520
10521
10522
10523
10524
10525
10526
10527
10530
10531

10532

ST 0:0190
LD 954603
FM 025000
LP 075500
FX 0235000

FR 230003
5Y 030100
LG 1NI60L0

F 026000
FR 030000
ST . 060100

CR 050000
ST 060100
S0X -053400
25 060030
TX 200001
SE 076000
T 002000
080.125
CR 050000
ST 060100
CR 050000
ST 064100
CR 050000
ST 1060100
CR 050000
ST 060100
CAR  050Q00
ST 060100
CR 050000
ST 060100
CR 050000
ST 060100
CR 050000
ST 060100
CR 050000
ST 060100
CR 050000
ST 060100
CR 050000
ST 060100
CA 050000
ST 0601
CR 050000
ST 060100
CR 050000
ST 060100
CR 050000
ST 060100
CAR 050000
ST 060100
CR 050000

011120
015587

011S5¢2
o112
011452
011%62
o111
00357

102644
419402
411564
413456
Wid141
004456
00J000

011144

010747
011157
010750
011164
010751

011077
010744
011117
010745
011131

010746
011100
01075¢
011120
010757
011132
010760
011142
010761

011155
010762
o11167
010763
011101

010770
011121

010771

011123
010772
011143
010773
011156

044,
045,
04,
3247,
gz,

7.0 20472,

Jo%D.
3051,
R
3053,
0054.
3055,
205:.
0057,
0ous3.
2359,
0032.1
3263,
0061.

0000.
G0o01.
0002.
0003.
0004 .
0005.
0006.
0007.

-0008.

0009.
0010.
oo11,
0012,
0013,
op14.
0015,
0016.
0017.
0018.
001d.
0020.
0021.
0022.
0023.
0024,
0025.
0026,
0027.
0o28.
0029.
0030.
00321,
0032.

ST
L
Fi
LR
FH

TX
SE
T

CR
ST

ST
CR
ST
CR
ST
CR
ST
CR
ST
CR
ST
CR
ST
CR

CR
ST
CR
ST

ST
CR
ST
CR
ST
CR
ST
CR
ST
CR

G603,

604.
S01.
605.
201.
606.
S01.
607.
S501.
601,
S502.
603,
502.
604,
502.
605.
502.
606.

0002,
ono6.
0061,
000S.
0058.
0097,
0090,
000Q.

0003.
0003.
Q0Q4.
0004.
0004.
0005.
0006¢.
0000.
0007.
0001,
00032.
0002.
0007.
0000.
0008.
0001,
0003.
0002.
0001.
0003,
0002.
0004.
0007.
0005.
0008.
0000.
0009.
poot.
0004,
0002.
0002,
0003.
0003.

onNAT

200 S G G

COOCOCOoOCOODLC

% PRIME. RITATION
BETR FRIME

«

R
? OUEL FFIME., F’

£ T6 BETH

@ OUBL PRIME.RAITATIM
2

G. ELECTRONIC

83

CLERR TEMPORARY' STOR.

TURN O LIGHT MO. 1
CALC. ELECTRONIC FN,

] éTRETCﬁ
@ M18 ROT INTER
@ ANHARMON |
@ vue2R ‘
@ ROTATION
@ ELECTRIC
@ PRIME, VIS,
@ PRIME, ROT.
R PRIME, ELECT.
STRETCH CONTRISUTION
v1g-ROT
ANHARMONICITY
W OUEL PRIME, vis.
@ OUBL PRIME. ROT.
@ OUBL PRIME, ELECT.
STRETCH COMTRISUTION

v1R-ROT

43394
4335
4391
4397
43982
4399
4400
4401

%402

4410
4411

4412
44}3
4414
4415
4416
4417
4418
4419
4420
4421

4422
4423
44324
4425
4426
4427
4428
4429
4430
4431

4432
4433
4434
4435
4436
4437
4438
4439
4440
4441

4442

10640
10441

10062
10443
10444
10443
10446
10447
10450
10451

10452
10452
10454
1045%
1045¢G
10457
10460
10461

10462

10472
10473
10474
10475
10476
10477
10500
10501

10502
10503
10504
10505
10506
10507
10510
10511

10512
10513
10514
10515
10516
10517
10520
10521

10522
10523
10524
10525
10526
10527
10530
10531

10532




-\gb_

10533
105324
10535
10536

10554
10555
10556
10557
10560
10561
10562
10563
10564
10565
10566
10567
10570
10571
10572
10573
10574
10575
10576
10577
10600
10601
10602
10603
10604
10605
10606
10607
10610
10611
10612
10613
10614
10615
10G16
10617
10620
10621
10622
10623
10624
10625
10626
10627

ST
CR
ST
T

TX
XS0
TAG
LG

060100
050000
060100
002000

-053400
056000
026000
076500
200001
026000
060100
030000
060100

-053400
050000
024100

-060000
200001

-053400

.050000
030000
200001
060100
076500
026000
030000
060100

-053400
050000
024100

-060000
200001

-053400
050000
030000
200001
064100

-053400

-053400
056000
026000
030000
060100
200001
200001

~063400
300001
056000

010774
011170
010775
010554

410647
410751
410752
000043
410556
002567
010764
010752
010752
410651
410764
410752
411010
410566
410647
411007
411010
410574
011010
000043
010764
010753
010753
410651
410776
410752
411022
410604
410647
411021
411022
410612
01.1020
210647
410650
211007
411010
011026
011026
410617
210625
210650
210616
011006

400.
400.
400.
400.

401.
401.
401.
401.
401,
401.
401.
401.
401,
401.
401.
401.
401,
201.
401.
401.
401,
401.
401.
401.
401.
401.
401.
401.
201.
401.
401.
401.
401.
400 .
401,
401.
401.
401,
401.
«01.
401.
401,
401,
401,
401.
401,
401.

401.

0033.
0034,
00235.
0036.

0000.
0001.
0002.
0003.
0004,
0005.
0006.
onoz.
j008.
009.
do10.
j011.
012.
0013,
go14.
0015.
0016.
0017.
0013.
0019.
0020.
0021.
0022,
0023.
0024 .
0025.
0026.
0027.
0028.
0029.
0030.
0031,
0032.
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
0041.
0042.
0043,

ST
CR

5T

Sox
Le
FM
LR

T TX

Fm
ST
FR
ST

FOB
sQ
TX
SOX
CR
FR
TX
ST
LR
Fm
FR
ST
S0X
CR
FOB
s@
TX
SOX
CR
FR
TX .
ST
SOX

Ld
FM
FR
ST
TX
T
XS0
TXG
LG

502.
607.
502.
401.

2.
500.
500.

a.

2.
801.
501.
500.
500.

2.
501.
500.
503.

2.

2.
S503.
S03.

2.
503.

a.
501.
500.
S00.

2.
502.
500.
S504.

2.

2.
$04.
S504.

2.
S504.

2.

2.
5as.
503.
505.
505.

2,

2.

2.

2.
503.

0004.
0008.
0005.
0000.

0059.
0005.
0006.
0035.
000z.
0001.
0006.
0006.
0006.
o6 .
0006.
0006.
0006.
0010.
0059.
0005.
0006.
-0016.
0006.
0035.
0006.
0007.
0007.
0061.
0006.
0006.
0006.
0024.
0059.
005.

006.
0030.
0004,
0059.

'0060.

g005.
0006.
0000.
0gog.
0a3s.
Q041.
0060.
0034.
0004.

o000

0O0O00O00O00O0O0

Ow® o 00000000

Mmwwo

O.
Q.
Q.
Q.

0000.
0000.
0000.
0000.

0000.
0000.
oooa.
0000.
0001.
0000.
0000.
000g.
0009.
000qg.
ooag.
0000.
0000.
0001.
0000.
0000.
0000.
0001.
0000.
0000,
0000.
0000.
0000.
oood.
0000.
0000.
0000.
0001.
0000.
0000.
0000.
0001.
0000.
0000.
0000.
0000.
0000.
0000.
0000.
0001.
0001.
0000.
0001.
0000.

ANHRARMONICITY

CALC. TOTRAL PART. FN.

S

Q ;
|
\

1 |

@

G, TOTAL

6

@ FPRIME

#]

@ PRIME/ @

S

&} ,

® PRIME, TOTARL

<]

G DOUSLE PRIME

#]

@ COUBLE PRIMEZ G

S

SuM OF @ OUSL PRIWE/G
S
S N

4443
4444
44435
4446

4460
4461

4462
4463
4464
4465
4466
4367
4468
4469
4470
4471

4472
4473
4474
4475
4476
4477
4478
447
4420
4481

4482
4483
4384
4485
4486
4487
%488
4489
4490
4491

4492
4493
4494
4495
4496
4497
4498
4499
4500
4501

4502
4503

10533
10534
10535
10536

10554
10555
10556
10557
10560
10561

10562
10563
10564
10565
10566
10567
10570
10571

10572
10573
10574
10575
10576
10577
10600
10601

10602
10603
10604
10605
10606
10607
10610
10611

10612
10613
10614
10615
10616
12617
10620
10621

10622
10623
10624
10625
10626
10627




-\LL_

10630
10631

10632
10633
10634
10635
10636
10637
10640
10641

10642
10643
10644
10645
10646
10647
10650
10651

10662
10663
10664
10665
10666
10667
10670
10671
10672
10673
10674
10675
10676
10677

10700

10701
10702
10703
10704

10705

10706
10707
10710
10711
10712
10712
10714
10715
10716
10717
10720
10721
10722

FM 026000
FR 030000
ST 060100
La 056000
FM 026000
FR 030000
LR 076540
FM Q26000
FR 030000
ST 060100
2s 060000
CR 050000
ST 060100
TX 200001
T 002000

000005

000005

000006
CA 050000
TI¥ 007400
HP 042000
LR 076500
FM 026000
FR 030000
ST 060100
CR 050000
FD 024000
FM 026000
CHS 076000
FO 024000
SQ - ~060000
CR 050000
FR 030000
ST 060100
FA 030000
ST 060100
CR 050000
FO 024000
S@ -060000
CR 050000
FO 024000
S@ -060000
LG 056000
FM 026000
CH5 076000
FR 030000
FO 024000
FM 026000
FR 030080

ST 060100
0.2} 050000

011007
011026
011026
011026
003570
011020
000043
010764
010754
010754
011026
010647
010650
104243
010662
000000
000000
00000D

01h752
403340
000000
000043
003547
002006
0020126
010753
010752
003547
000002
002005

011040:

011940
002007
002007
002006
002010
010754
310752
011055
010752
010752
01105¢
011056
011056
0800002
011055
g11116

032547
002011
002011
002005

401.
401,
401,
401.
401.
401,
401,
401,
401,
401,
401.
401.
401,
401.
401,
401.
401.
401.

+02,

492,

402,

402,
+02.

202,
402.
402.
402,
402,
402.
402.
402.
402,
402.

402.

402,
«02.
402,
402.
402,
<03,
402,
402,
402,
402
402,

0044,
0045,
0046,
0047,
0048.
0049.
0050.
0051,
0052.
0053.
0054,
0055,
0056.
0057,
0053.
0059.
0060,
0061.

0000.
0001.
0002.
0002 .1
0002.2
0003.
0004.
0005.
0D06.
0007.
000%.
0002.1
0008.2
0003. 2
0009.
0810.
oo,
00r2.
oprs.
0014,
0015,
0pi6.
04%7.
18,
9019,
0020.
0021.
Q022.
0023.
0024,
0025.
00215,
0027.

N
FR
ST
L@
FM
FR
LR"
FM
FR
ST
2s
CR

TX

ST
CR

503,
505,
505.
S50S.
801,
S504.

501.
500.
500.
505.

2.

102.
402.

Q.
0.

80,

S00.
500,
S07.
507.
50%.

507.
6Q3.
800.

0005S.
0000.
0000.
0000.
0002.
0004.
0035.
0006.
0008.
0008.
0000.
0059,
0060.
0001,
0000.
0000.
0000.
0000.

Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.

Q.
Q.
0,
Q.
Q.
Q.

0000.
0000.
0000.
0000.
0000,
0000.
0000.
0000.
0000,
0000.
0000.
0000.
0000.
ogot.
0000.
0005.
0005.
0006.

0000.
0000,
0000.
0000.
0000.
0000,
0000.
0000.
oo,
odoo.
0000.
0000.
0000.
0000.
0000.
0000.
0qoo.
0000.
0000.
0009.
0090.
00Do.
0000.
oona.
0000.
booo.
pooa.
0000.
0000.
0000,
ogoo.
0000.
0000.

2
SUM OF G OUSsL PRIME/Q

a

@ OOUBLE PRIME,TOTRL
RESTORE INOEX

IN C

GO TO NEXT ELECT.LEVL
CALC. THERMO. FNS.

G« INTERNRL
LN.

R

-F/T,TRANS.
-FT,TOTRL

@ PRIME, INTERNRL

R
T
H/T, TRANS.
H/T.TOTAL

S, TOTAL

sq.

SUE F.TRRANS.
sus P, TOTAL

OO0 0+

4504
4305
4506
4507
4508
4509
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521

4530
4531

4532
4533
4534
4535
453¢
4537
4538
45329
4540
4541

4542
4543
4544
4545
4546
4347
4548
4549
4550
4551

4552
4553
4554
4555
455¢
4557
455¢
4559
4560
4561

4562

10630
10631
10632
10633
10634
10635
10636
10637
10640
10641
10642
10643
10644
10645
10646
10647
10650
10651

10662
10663
10664
10665
10666
10667
10670
10671

10672
10673
10674
10675
1067¢
10677
10700
12701

16702
10703
10704
10705
10706
10707
10710
10711

10712
10713
10714
10715
10716
10717
10720
10721

10722

]
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10723
10724
10725
10726
10727
10730
10731
10732
10733
10734
10735

12226
12227
12230
12231

12232
12233
12234
12235
12236
12237
12240
12241

12242
12243
12244
12245
12246
12247
12250
12251

12252
12253
12254
12255
12256
12257
12260
12261
12262
12263
12264
12265
12266
12267
12270
12271

12272
12273
12274
12275
12276
12277
12300
12301

12302
12303
12304
12305
12306
12307
12310
12311

12312
12313
12314

ST
SO0X
Zs
2s
25
2s
25
z2s
TX
T

CR
TSX
HP
ST
LR
FM
ST
CR
FOB
FM
ST
La
FM
FR
ST
7
CR
TSX
HP
ST
LR
FM
ST
La
FM
ST
CR
FOB
FM
FR
ST
7
CR
T5X
HP
ST
LR
FM
ST
La
FM
ST
La
FM
FO8
sa
CR
FR
ST
7
CR
ST
ST
ST
7

060100
~052400
060000
060000
060000
Q60000
060000
060000
200001
002000
000011

050000
007400
042000
060100
076500
026000
060100
050000
024100
026000
060100
056000
026000
030000
060100
002000
050000
007400
042000
060100
076500
026000
06010Q
056000
026000
060100
050000
024100
026000
030000
060100
002000
050004
007400
042000
060100
076500
026000’
060100
056000
026000
060100
056000
026000
024100
~060000
050000
030000
060100
002000
050000
050100
060100
060100
002000

01102
410735
410755
410767
411001

411013
411025
411223
410725
004766
000000

011141
403410
000000
011144
000043
011142
011142
011142
011144
011142
011145
011144
011143
g11145
011143
004564
011154
403410
000000
011157
000043
011155
011155
011156
011157
011156
0111585
011157
011155
011156
011156
004641
011162
403410
0600000
011164
000043
or 1167
011167
011170
011164
011170
011167
011167
011164
SRR Ir R
o117
011170
011170
010472
003567
010747
010750
010751
010500

402. 0023.
402, 0029.
402. 0030.
402. 0031.
402. 0032.
402. 0033, .
402. 0034.
402. 0035,
402. 0036.
402. 0037.
402. 0038.

646. 0000.
646. 0001.
646. 0002.
646. 0003.
646. 0004.
646. .0005.
646. 0006.
646. 0007.
646. 0007.1
646. 0007.2
646. 0007.3
646. 0007.4
646. 0008.
646. ‘0009,
646. 0010,
646. :0011.
646. .0012.
646. 0013.
646. 0014.
646. 0015.
646. 0016.
646. 0017.
646. 0018,
646. 0019.
646. 0020.
646..0020. 1
646. 0020.2
646. 0020.3
646. 0020.4
646. 0021.
646. 0022.
646. 0Q023.
646.- 0024.
646. 0025.
646. 0026.
646. 0027.
646..0Q28.
646. 0029.
646. 0030.
646. 0031.
646. 0032.
@46. 0033.
646. 0034,
646. 0035.
646, 0036.
646. 0037.
646. 0038.
646. 0039.
646. 0040.
646, 0041,
646. 0042,
646. 0043.
646. 0044.
646. 0045.
646., 0046,

ST
SO
25
25
2s
25
25
29
TX

cR
TSX
HP
ST
LR
FM
ST
cR
FOB
Fi
ST
Le
Fir
FR
ST

CR
TSX
HP
ST
LR
FM
ST
L
FM
ST
CR
FQ8
FM
FR

0000.
0038.
0009.
0009.
00Q9.
0009.
0009.
0010.
0030.
0000.
0000.

0000.
0000.
0000.
0003.
0035.
0001.
0001.
Boo1.
0003.
0001.
0004.
0003.
0002.
0004.
0002.
0000.
0001.
0000.
0000.
0004.
0035.
0002.
0002,
0003.
0004.
0003.
0002.
0004.
ago2.
nan3.
0003.
0000,
0002,
0000.
0000.
0004.
0Q35.
0007,
0007.
0008.
0004.
0008.

' 0007.

0007.
0004,
0009.
0009.
0008.
0008.
0000.
0001,
0003.
0004.
0005.

0006.

O0O0O0O0O0O0O0O

0. 0000,
0. 0000,
0. 0000.
0. 0000.
0. 0000.
0. 0Q00.
0. 0000.
0. 0000.
0. 0001.
0. 0000.
d. 0009.

0. 0000.
0. .0000.
0. 0000.

0. '0000.

0. 0000,
0. 0000.
0. 1000q.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
Q. 0000.
0. ,0400.
0. lodoa.
0. -0d00.
0. 0000.
0. '0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
¢. 0000.
0. 0000.
0..0000.
0. D0O0.
0. 0000.
0. 0000.
0. Quoo.
0. 0000.
0..0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.

. 0. 0000.
L 0. 0000.

0. 0000.
0. 0000.
0. 0000.

. 0. 000Q.

0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.
0. 0000.

A}

T, TEMPORRRY
9

PRINT

LN @, STRETCH
EXPONENTIRL

G, STRETCH

@ PRIME
CORR. @ PRIME

o]
@ PRIME

#]
@ DOUBLE PRIME

CORR. 2 DOUBLE PRIME
CRLC. VI8-RAT INTER.
LN @. YIB-ROT.
EXPONENTIRL

@, YI8-ROT.

G PRIME

CORR. @ PRIME
G OOUELE PRIME
@, VI8-ROT.

Q PRIME
@, YI8-ROT.

CORR. @ OOUSLE PRIME
CALC. ANHARM. @

LN G, 'ANHARM,
EXPONENT IRL

R+ ANHARMONLCITY
G IARIME :
CORR. Q PRIME
@ OQUSLE PRIME
G, ANHARM.

|
G PRIME, RNHARM.

[#]

CORR. @ OUSL PRIME, R
GRTHER PARRTITION FNS.
1

CAL.C RIG RBT FNS

4563
4564
4565
4566
4567
4568
4569
4570
4571
4572
4573

5270
5271
5272
5273
5274
5275
5276
5277
5278
5279
5280
5281
5282
5283
5284
5285
5286
5287
5282
5289
5290
5291
5292
5293
5294
5295
5296
5297
5298
5299
5300
5301

5302
5303
5304
5305
5306
5307
5308
5309
5310
5311

5312
5313
5314
5315
5316
5317
5318
5319
5320
5321

5322
5323
5324

10723
10724
10725
10726
10727
10730
10731
10732
10733
10734
10735

12226
12227
12230
12231
12232
12233
12234
12235
12236
12237
12240
12241
12242
12243
12244
12245
12246
12247
12250
12251
12252
12253
12254
12255
12256
12257
12260
12261
12262
12263
12264
12269
12266
12267
12270
12271
12272
12273
12274
12275
12276
12277
12300
12301
12302
12303
12304
12305
12306
12307
12310
12311
12312
12313
12314
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20000000 0O
1.8871000 01
347352099 03
8,2810000 01
741299999-01
0.0000000 00

1.0000000 00
14R800000-03
040000000 00
-143969999 02

50400

100,00
150,00
200400
750400
298416
300400
400400
500600
600400
700,00
800400

040000000
0.0000000
0.0000Q00
040000000
040000000
00000000

06 V00OUGOY
0.0000000

0400000Q0
00000000

.

900,400 .

1000400

1100400
1200400
1300,00
1400,00
1600600
1600400

1700400

1800400
1900400
2000400
2100400
2200400

00
00
00
00
00
oo

06
00
00

25402448
29,28919
32401961
34401746
15458557
16482962
36487311
38490950
40448977
41478045
42487156
43481728
44465271
45440186
46408182
46470512
47478118
47481727
48431909
48479116
49423716
49466009
50406246
50044637
50481359
51416565

o]
00000000

0., 0000000
040000000
0, 0ULO0UD
0,C000000
0.,0000000
1.7008000
Ve HUUDUEU
0,0000000
0e00000UO
LeUOUOOLN

Appendix B
THERMODYNAMIC FUNCTIONS OF OH MOLECULE (2H)

H
(0] ¢}
0o
00
C
0C
00
01
Ju
oo
Do
[+1¥

0.+000000C

OH
5¢71473
6455990
6487685

16699896

74049513
" 7407044

7407094
7e08188

" 7408012

7407759
7407889

* 7408620

7410032
7e12107
7614774
7417933
7421480
Te25316

" 7429357

7433531
7437778
Te¢42052
Tet6317
7450545
7454716
7458813

0.0QOOOOO
0,0000000
040000000
e 0000000
0,0000000
0+000000Q
1. 00000Q0
Ue 000000
UsUOOLOOU
0.0000000
04 0000000
0y . .

.

0o

Qo
00
00
[+10}
00
ou
Ou
00
00

1

30473871 .

35484908
38489647
41401642
42463509
43490007
43494405
45499139
47456990
‘48485804
49495045
. 50490348
51475303
1 52452294
53422956
53488444
54449598
55407044
55461266
. 56412646
564614913
57408061
57452563
57495182
.58436075
58475379

0e00ULO0OC
0su000000
0sU00C000
0.,0000000
040000000
0,0000000

G4 U0O0O000U
LeU00000U
040000000
Us 0000000

00
00
00
00
00
00

00
(61
00
00

6096183
Te56445
7643863

7430199
7421072

7415380
7¢15206
7408869
T¢06526

. 7407206
- 7410865

Te17287
7625927
7436094
7647129
7458494
7069795
7480769
7691252
8401157
8610447
8419122

8427199

8434711
8441696
8448195

Ue 000U0OO
0+0000000
00000000
00000000
Q40000000
0+0000000

040000000
040000000
040000000
040000000

0q
[+10]
00
o1}
[+10]
00

00
00
00
Q0
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2300400
2400400
2500600
2600400
2700400
2800400
2900400
2000400
11N0400
3200400
2200400
3400400
4500400
3600400
2700,00
3R0N,N0
3900400
4000400
4100400
&20NgNO
4300,00
4400400
4500, 00
4600400
4700400
4800400
4900400
5000.09

51450387
51482937
52414317
52eb4614
52473907
53402264
53429749
53456416
53482317
54407497
54631998
54455858
54479112
55601791
554729058
58445540
55466663
55487317
56407572
Rhe?27799
56046667
56065644
56684244
57402485
57420380
57437943
57¢55187
57¢72174

7662827
7466751
7470578
Te74308
T¢77939
7e¢81471
784906
7488246
7491492
Te94647
7497715
8400699
8403600
8406424
8409171
8611847
8614453
8016993
8419468
Be21887
8624239
8426540
8428786
8430982
8433128
8435227
8437280
8439291

59413214
59449688
59484895
60418922
60451846
60483736
61e16655
616446662
61473809
62402145
62429714
62456557
62482712
63408214
63433096
63457387
63481116
64404309
64426991
64049182
64070907
64492183
65013031
65433467
65453508
65473170
65492467
66611414

8454249
8459896
8465175
8470119
8474760
8479126
8483244
8487137
8490825
8494329
8497664
9+00846
903889
9406805
9409605
9412298
9414894
9417402
9,19827
9422177
9424458
9626674
9428832
9430935
9432987
9434992
9436954
9438875
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3.,0000000 0O
146325999 00
146413499 03
141669999 01
146829999-02
0,0000000 OO

1,0000000 00
740199999-06
0,0000000 00
~146399999 01

50400
100,00
150400
200.00
250400
298.16
300400
400,00
500400
600400
700400
800,00
900400

1000400
1100.00
1200,00
1300,00
1400400
1&00.80
1600400
1700,0Q
1800,00
1900.0Q

2000.,00

2100.00
2200400
2300.,00
?2400,00

2500400

0.000000C
040000000
0.0000000
0.0002000
00000000
0.,0000000

0,0000000
040000000
00000000
D+0000000

00
00
00
00
00
00

na
Q0
Go

Qo0

28,93181
34429680
37.28193
39,6323
40,96313
42,21978
“2426357
44430918
45489833
, 47420532
48,32088
49429770
50.16893
50,95675
51467677
52434043
52495640
53453139
54407076
54457883
55405917
55451475
55494807
56436126
56475616
57413436
57449724
157084602
58418178

Appendix C
THERMODYNAMIC FUNCTIONS OF C2 MOLECULE (3H)

040000000
0.,0000000
0.C000000
0. C0CAO0V
OOOOUOOUG
0+ 0QUOOUD
2.4020000
e (:00U000
0, GOVUOVE
0.0000000
04 0000Q00

c2

00
o0
00
o] ¥
[€]0]
0o
01
vy
vo
uo
od

0.0000000

Cc2
7483394
7440783
7425869
7418394
714049
Te11624
7411559
7410667
713973
720017

040000000
0.0000000
Qe 000COOND
0, 0000000
06 UOOVOVU
040000000
240000000
U+ LO00O00D
06 UOOO0OV
04 0000000
0.,0000000
00 ’

7427531

7435633
Te43786

7451691

7459199
7466245
7472816
7.78925
7484597
7489863
7494757
7099311
8403556
8407521
8411231
8414709
8417976
8421052
© 8423953

36476573
41470463
84,54062
46454717
48,10362
49433602
49,37916
'51.41585
5303806
54440548
55459619
56665403
57460679
58447366
59426875
60.00288
60468456
61+32064
61491672
62447746
63+00674
63450786
63498363
64043647
64486847
65428144
65467700
66405654
66442132

CeU0LOVLOY
UeLOOOVO
UeLOULOOU
0eul0OQULO
06t CUOULUYL
GCeu00O000O

240000000
040000000
UeU000UOV
0u000000

LN

7416576

. 7400034

6497586
‘6097064
6098103

7401391

7401869
716685
7.38686

7461869

08 OCOLLOV
0s 000000V
De LOOOCUY
0.0000000
Oe O0OUGVO0
0. 000C0CO

00006000
05000000
0.00Qu000
0404000000
N |

[

7483062 .

8401235

8416402

8428947
‘8439329
8447965
' 8455205
8061329
© Be66557

871063

8474983
8478423
8.81467
8.84184
8486628
8.86841
‘8490860
8492713
8.94424

[+14)
00
oo
Qo0
00
00

00

00
00
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26C04090
2700.,00
?2800.0C
2900.C0
300C.00
3100.C0
3200.00
33G0.00
3400400
36004 C0O
3600400
2700.00
3800,00
3900,00
4000400
4100,00
4200,00
43004C0
4400,00
4500400
4600600
4700,00
4800,00
4900600
5000400

584 50548
58481797
59412001
59441229
59469544
59497001
60423653
60449545
60474720
60699219
61423C76
61646325
61468997
61451120
62412720
62433823
62454451
62474625
62094365
63413690
63432616
63451161
63469344
63487167
64404656

8426695
8429290
8431751
8434089
836314
8438434
8440458
8442393
8444245
8446020
8.47724
8049361
8050937
8452454
853917
8455330
8056695
8458016
8459294
8460533
8461735
8462902
864036
8465138
8066211

664770243
67.11087
6743752
6775319
6805858
68435436
68464111
68491938
69.18965
69445239
6970739
69495686
70619933
70443574
70466638
70489153
7le11146
71.32641
71453659
7174223
71494351
72414063
72433376
72452305
72470867

8496013
8497498
8498890

19400203

94014646
9402628
9403755
9404834
9405870
9406868
9407832
9408766
9409672
9410553
9411411
9412249
9413069
9413872
9414659
9415433
9416194
9416962
9417680
9418408
9419127




