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A MODIFIED BENEDICT WEBB RUBIN EQUATION OF ,
STA’I‘E FOR PARAHYDROGEN

Robert D, McCarty

A 32 term modified Benedict- Webb-~Rubin equation. of state has been
apphed to data for parahydrogen. The adjustable parameters in the ‘equation
of ‘state were ‘determined- using data from the triple point to 2500 K, with

-pressures to 680 atmospheres. Extensive. modifications have 'been made to -
the prevtously accepted PVT surface for the saturated liguid and yapor .
phases in the near critical region. These modifications have been made on
the basis of subsequent refractive index data and the appllcatlon of scaling
law equations. Comparisons betweén experlmental and calculated data are
given, : ‘ ‘ : :

KeyWords- ‘Critical point; ‘equation of state, hydrogen, mdex of refractwn o
- PVT; saturation properties; scaling laws

; 1. - Imtroduction:
For.some. appllcatlons of 'the equation -of state for cryogenic: fluxds, it is
advantageous to use a.modified Benedlct-Webb Rubin equation of ‘state (hereafter -

referred to as MBWR).. .One part. of the 'work performed under NASA~LeRC Purchase™

Request C-32369-C was to provide a. MBWR.. equation:of: state for: hydrogen. Another -~ -

part of.the work to be performed here for. NASA: isian experimental program ko -
supplement the existing data for parahydrogen (Roder, ‘et al. » 1965) with PVT data to-
higher pressures and temperatures. The equatlon of state work was to mclude these new
experimental data in the estlmatlon of the coeffmlents to a MBWR type of an equatlon of
state. At the time of thlS writing, the exper1menta1 part of the total program is in
progress and the funds for the contmuatlon of the equatmn of State work do not seem to be
available, at least in the near future. The purpose of this report is to collect and docu-
ment the equation of state work performed to date. There are two reasons for reporting
the equation of state work at this time. Fir st, the work already accompllshed is of
sufficient lmportance that-it should be made avaxlable to prospectxve users; and second,
should the funds become avaxlable in the future to allow the contmuatlon of the study the

earlier work will be preserved here,

2. Summary of Data Used
The PVT data of Goodwin, et al. (1963) and the specific heat capacity data of
Younglove and Diller (1962) were used as the prlmary set of experimental data in the
estimation of the coefficients to the equation of state, These data cover the pressure
range of 0 to 340 atmospheres with temperatures from the triple point to 100 K. The

NBS 1955 temperature scale was used to determine the temperatures of these data;




therefore, a conversion of the experimental temperatures to the International Practical
Temperatures Scale of 1968 was made. In addition to the data set just mentioned, 173
PVT points from McCarty and Weber (1972) were used. These points were generated
from equations which were used to extrapolate the PVT surface to higher pressures and
hlgher temperatures. The equations used by McCarty and Weber are based on thermo-
dynamlc data selected from the literature and rely heavily on the data by Michels et al,

(1 963) Appendix A contains complete tables of deviations between the data used in the fit

and the values predicted by the equation of state,

3. Saturated Liquid and Vapor PVT

Equations for the density of the saturated liquid and vapor were published by
Roder, et a1 {1963), These equatlons were based on the single phase experimental PVT
data by Goodwm, et al. (1963) and the vapor pressure by Weber, et al. (1962). Sisce the
data of Goodwin, et al. (1963) were converted to the 1968 International Practical
Temperature Scale, these older equations for the saturation densities were no longer
cons1stent with the experimental data, and it was decided to derive new equations for the
sat:uratmn densities as well as the vapor pressures. After the saturation densities were.
publlshed by Roder, et al. (1 963), an mdex of refraction experiment by Diller (1968)
1nd1cated that the saturation densities in the very near critical region were in error by as
much als‘ 6%. This conclusion is based on the behavior of the saturation boundary shown

on Diller's plot which is given here as fig. 1.
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Figure 1. The Lorentz-Lorenz Function for Hydrogen

2




The Lorentz-Lorenz function of the saturation boundary, shown in fig. 1, shoulqd
have the same general shape as do the Lsotherrns. ; ’

The experiment involved measuring the index of refraction, the temperature and
the pressure. The densities were then obtained from the data of Goodwin; et al. (1963).
The reason for the two legs of the saturation curve not meeting in a’smooth manner at the
critical point is ascribed to incorrect densities in the critical region, Tojadjust the

saturation densities in the critical reg'ivon fhelﬁun'gtion o :
2 * K-1 c
K=1 ' ,

was fit to the 35 K isotherm, where p is density in g/cm® and n is the index of refraction.
Equation (1) was fit to 24 points ranging i.n?den‘sit\y from 0, bb3969 to ., 078833 g/em?®,
Statistical significance of the coefficients to eq (1) was lost when mor;e than 4 terms were

used and the 4 term equation was chosen, the coefficients to eq (1) are g'iven in“table 1.

Table 1. Lease Squares Estimates’ of the Coeff1c1ents
for Equatxon (1)

-1.0880215243 % _o.214"

A, = +

Ay, = 1.8280271481 + 0,604
A, = -1.0378774469 + 0.567
A, = 0.29788205862 + 0,177

The measured index of refraction along the saturation liquid and vapOr liﬁes were
then used to calculate the corresponding densities according to eq (1)'.' A cbmparison of
densities reported by Roder, etal. (1963) and those calculated by eq (1) is given in
table 2, A '

:
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To estimate the critical density and critical temperature, the equation
B
p =Gy + GglaT|” + (2)

was fit to the corrected dens1t1es a.bove 28 K The hquld ‘and vapor densities were flt ;

separately, where AT = (T - T)/T nd p and T are the densxty' and temperature
respectively., The parameters G1 ’ ‘Gx corresponds to the -critical den51ty) Gy, T ‘and B j‘
were estimated from the: least squares f1t of the data, Equatlon (2) is the flrst two terms:
of eq (6) and is only vahd for dens1t1es very near the critical pomt The truncatxon of
eq (6) was used with the denszt1es near the. cr1tlca1 pomt to prevent any mfluence on the
estimation of Pe and T by densities too far'removed from the critical regmn. A cr1t1cal:
density of 0. 03254 g/cm and a cr1t1ca1 tempera.ture of 32.433 K resulted from th1s fit.
The: Pe and T from the flt seemed’ reasonable but the estimate of B was 0. 407 whrch is
hxgher than the 0. 35 pred1cted by theory. The hlgher value of B suggests that some of the
input densities may not be wl.thm the range. of vahdlty ‘of eq-(2)+ : ' "
The" method of rect11mear dxameters was tr1ed next. A plot -of (pz + p )/2 against
temperature fig. 2, qulckly shows that under the rect11mear diameter assumptron, the
critical denS1ty cannot possxbly be much greater than O 314 g/cm and the 0 325 g/cm '
estimated by eq (2) is not posmble.v; o 1,

Formmg an equatmn for the: rectllmear dlameter from eq (2) results in
e e 3 3
by * P)/2 = Gi+ #(Gyy ng)IATl : : )

however, Gzz is usually assum'ed to be equal to -G_  and the s‘econdlterm of eq (3)

.2g

vanishes, There is some ‘doub_t,abqut the validity of this assumption, but in this particular

case at least, the assumptlon cannot be dlsproved on the bas1s of the available data, and
the problem of estimating B is ehmmated Takmg the next two terms from eq (6) glves

‘ ' ‘ l-o o ‘ : ‘
pg+o£_ch+<c3ng3L)lAr| + Gy + GypleT] )

assuming o = 0.1 and T = 32.933 K, a least squares fit of the eight pairs -of llquid-vapor
data in table 2 resulted in a critical density of 0.03136 g/cm The fit was repeated
several times with values of @ and T ranging from o = 0.1 to o = 0.25 and ’I‘C = 32.938 to
TC = 32.95. The resulting estlmates of/pc did not vary significantly (i.e., maximum
variation was less than +.00001 g /em®).

A refit of eq (2) fixing the critical density to the value found by the rectilinear-
diameter analysis gave results essentially the same as the first fit, i.e., a B of about

0.4 and T of 32.933 K. To achieve an interpolation formula for temperatures between
c ,

32.0 and 32.9 K, the function
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BI
no=r 41 (AT) o, 5 (5) )

HE ST

where n’ is't}'ie index of refra'ction and AT = (T - T)/'I‘ , was fit to the index of refraction

data of the saturation boundary between 28 and 32 9 K. Table 3 gives the coefficients to n

o

eq (5). Combining eq (5) with eq (1) densities were calculated every 0.1 K between 31.9
and 32 8 K. Thcse mterpolated data were then used in a refit of eq (2) which resulted in
Tc = 32. 938 Bg s T 0 3483, and. BE = 0. 3478, Usmg these valies for B and T fh‘é :

equation

PP 7 G S Z G(I+1) (AT)[I + 8- “/’] = e

was fit to the saturated liquid and vapor data of Roder, et al. (1 963) The coefficients for
eq (6) are given in table 4. Table 5 gives the deviations between calculated and 'mput;

‘densities.

Table 3. : C’O@fﬁcienté for iEqué.tiOn: (5)

e
it

1.0509586594

c | F
T_ = 32.93313976 g . |
ry = . 0.091463402563 |
B" = 0.41043983745 | R . -

Table 4, Coefficients for Equation (6)

Vapor Liguid
\ Lo 0.03136 g/cm® . 0.03136 g/cm®
0.3483 o 0.3479
G, -0.047501571529 0.048645813003
Gs 3.4871213005x1072 -3.4779278186x10"%
Ga -4.1221290925x10" *  4.0776538192x10" 1
G 1.5666598550 v -1.1719787304
Ge -2.8061427339 1.62139244
Ge  2.7105455626 -1.1531096683 |
Gy -1.3074773595 0.33825492039 |

Geg 0.22921285922 0.0
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The vapor pressure data of Weber, et al (1962) was converted to the 1968
International Practxcal Temperat‘ure Scale and fit to the vapor pressure equatlon of

Goodwin (1969). That equation is
n (P/P) = BiX +ByX® + ByX® + BX (1-X)™® (7)

where X = (1-T /T)/(l-T /T ), T ie m kelvins. The coefficiente to eq (7) are given in
table 6, The two data pomts gwen by Weber et al, (1 962) for T 22 and 23 K were left
out of the fit because their inclusion. degraded the representatlon of the rest of the data.
The IPTS-68 tmple point temperature of hydrogen of 13, 81 K was not used becauseILt also
degraded the fit.:, Table 7 gives the vlé.pozj' :"pressures from Webyer,’ et al. (1962) and the

deviations between the experimental and calculated data pointsf."

Table 6. Coefficients for Equation (7)

T = 13c8K

TZ = 32.938K

P, = 0.0695atm

B, = 3.05300134164
B, = 2.80810925813
By = -0.655461216567
B, = 1.59514439374
Bs =  1.5814454428

4. The Eqﬁatien of State for Hydrogen'
Since the f1rst major mod1f1cat10n of the Benedict- Webb- Rubm equation of state by

Strobridge (1962), there have been many more. Each author clalms his particular

modification to be the best of several he has" tried for the particular fluid being corrvelated.

In some cases the pyarticular form was ch_osen because it worked well for a number of
fluids. |

Two of these MBWR's have been used with good success for several different
fluids, The first is a 19 term version by Bender (1970) and the other is a 32 term version
by Jacobsen (1972). The data set mentioned in section 2 was fit to both of these equations
and not too surprxsmgly the 32 term equation worked the best, and consequently is used
here. In addition to the data summarized in sectxon 2, PVT values for the saturated
liquid and vapor phases were generated from the equations in section 3 and included in the

fit, The equation of state is

[N AR

T Nl




Table 7. Vapor Pressures and Deviations

Pressure,atm Pressure,atm Percent
Experimental Temp, K : Eq (7) Diff,

1.6124 22,0088 1,6143 -0,12%

2.0688 ' 23,0086 2.0712 -0.11%
1.0000 20.2770 1.0000 -0.00
3.2462 25,0078 3.2469 -0.02
3.9826 26.0073 3.9822 0.01
4,8285 27.0071 4.8275 0.02
5.7920 28.0071 5.7918 0.00
6.8863 29.0073 6.8847 0.02
8.1162 30.0076 8.1169 -0.01
8.1169 30.0076 8.1169 , -0.00
8.1171 30,0076 8.1169 0.00
8.7873 30.5078 8.7891 ©-0.02
8.7885 30,5078 8.7891 ~0.01
8.7886 30.5078 8.7891 -0.01
9.5029 31.0080 9.5010 0.02
9.5023 31,0080 9.5010 0.01
9.5005 : 31,0080 9.5010 -0.01
9.5003 31,0080 9.5010 -0.01
+10.2525 31,5082 10.2546 -0.02
10.2535 31.5082 10,2546 -0.01
:10.2539 31.5082 ‘ 10.2546 -0.01
¥11,0502 32.0084 . 11.0528 -0.02
11.0516 32,0084 ' 11.0528 -0.01
'11.0522 32.0084 11.0528 -0.01
11.8988 32.5087 11.8992 -0.00
11.8976 32.5087 v 11.8992 -0,01
11.8989 32.5087 11.8992 -0.00
12.0749 32.6087 12.0748 0.00
12.0742 32,6087 12.0748 -0.00
12.0751 32.6087 12.0748 0.00
12.2526 32,7088 12.2527 -0.00
12.2520 32,7088 12,2527 -0.01
12,2536 32,7088 : 12.2527 0.01
12.4326 32.8089 12.4330 -0.00
12.4330 32.8089 12.4330 0.00
12.4352 32,8089 12.4330 0.02
12.6168 32.9089 12.6160 0.01
12,6187 32.9089 12.6160 0.02
12.6183 32.9089 12.6160 0.02
0.0778 13,9977 - 0.0778 -0.03
0.1327 15.0020 0.1327 0.01
0.2129 16.0051 0.2129 = 0.01
0.3250 17.0071 0.3250 0.01
0.4759 18.0084 0.4759 -0.00
0.6726 19.0088 0.6727 -0.00
0.9228 20.0090 . 0.9229 -0.02
0.0695 13,8000 0.0695 -0.00

32.9380 12.6698%x

* Points not included in the least squares fit.
*% Critical pressure resulting from least squares fit, critical pressure and
temperature given by Roder, et al. (1965) is 12,759 atm at 32.476 K.
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P = pRT + 0% (N, T + N3 T"Va" +Ng + N, /T + Ng /T?)
. 4 0% (NoT + Ny + Ng /T + No/T?)
+P* (NyoT + Nyy + Nyg /T) + Py (Ny3)
+ 0% (Ny o /T + Ny /T?) + p7 (Nyg/T)
+ 0% (Nyoy/T + Nyg/T?) + p® (Nyg /T?)
+ 9% (Nao/T? + Ny, /T%) exp (<yp?) ’ 8)
+P° (Nag/T? + Nag/T*) exp (-yp®) = - B
+P7 (Nay/T?+ Nag /T?) exp (-yp?) -
+p% (Nyg /T? + Ngy /T*) exp (-yp®)
P11 (Nga /T? + Nyg /T?) exp (-yp°)
e p13 (N"’°/Ta + Nal/T"3 + Nagz /T ) exp (= yp )

where p is in moles per 11ter Pis in atmospheres T is m kelvms, and R 1s‘
0.08205616 E.atm/mol K. The ‘critical pomt was constramed to the value P = 12 670 atm,
p = 15.556 moles per 11ter, T = 32, 938 K and aP/ap = aaP/ap The thermodynarmc ;
conditioris for phase equ111br1um for the coexxstmg 11qu1d and vapor phases have been ‘ V(
included as data in the least squares estimating procedure. The least squares estlmates

of the parameters (N,) are given in table 8,

Table 8. Coefficients for Equation (8)

N, = 9.7724756841x10"* Ny, = 6.1714686495x107°
Ny = 2.7152251047x107% . Nyg = 5.0101024725x107°
N = -4.0181051493x107% Nyg = -5.5717474190x10"°
N, = 1.6841979481 Nao = -1.8913610938x10* ,
N = -2.1489533487x10%* Ng; = -3.7831399504x10%?
Ng = -1.6675599518x10"% Naz = -8.4616109347x107
N, = 8.4131860302x10"° Ngs = 1.3760409852x10%*
‘Ng = -5.7557476830x107% Ngy = -1.1323039340x1073
Ny = 2.1149417739x10%? Ngg = 1.3554583722x102
Nyo = 1.2387354960x10"° Nagg = -1.8443884951x10"¢
Ny, = -3.1280580947x10"* Ng, = -5.1666928590x107°
Nyg = 2.5945419913x107%2 Ngs = .-2.9044621463x107%°
Nya = 5.2494587855x10°° Nzg = 5.0870054382x107°
Nyg = -9.5113449800x1077 Ngo = -1.0229323667x107%2
Nyg = -7.2316698085x10"2 Ny; = -2.0248578837x10"13
Nyg = -3.8383727284x107" Nag = 1.1900504363x107*?
R = 0,8205616 £.atm/mol.K
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A complete listing of the computer program which was used to estimate the
coefficients in table 8 is given in Appendix A. The listing includes a point by point
comparison of the input experimental data with the corresponding values calculated using

eq (8).

Conclusion

The equation of state, eq (8), is the best MBWR representation of the PV T sufface
of hydrogen which could be formulated at this time, as is always the case with the MBWR,
the behavior at the critical point is analytic and, therefore, does not qualitatively or
quantitatively represent the specific heat capacity at constant volume. When new
experimental data for the high pressure region become available, the parameters for eq (8)
‘should be re-estimated using the new data. The saturation boundary (liquid-vapor) as
defined by eqs (6) and (7) need no further numerical treatment until new experimental data
become available or the international practical temperature scale is re-defined. One of
the objectives of this task was to develop an equation, of state explicit in density. The
curtai}mént of funding did not allow the pursuit of this objective to a degree of completion

whichicould be reported here,

1,
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Appendix A, Computer Listings

1) /714773

PROGRAM H2 FIT 1

DIMENSION P(ZUGD),D(ZOUO),T(ZOUU),PCV(300),TCV(3DU),DCV(300),
10VI(300),A(33),G(32),F(40),Q(32)

COMMON F,Y,NFUN

COMMON/DATA/A,G 3PP, N, TT,GAMMA,ID

'+ COMMON/GIBS/RHOV,RHOL

1GC
100
11

15
16

TYPZ DOUBLE Ay GyPP,03,TT,GAMMA,F,Y,qQ
DATA(SIGP=.01),(SIGD=.001),(GAMMA=.001),(SIGT=.02)
DATA(SIGCV=4 (W) 5 (RE=3,31434) ,({R=,08205616)
DO 10 I=1,2000

READ 100,P(I),D(I),T(I)

IF(P(I).LE.0.0)G0 TO 11

O(I)=D(I)*1000D, -

FORMAT (4F15,1)

NPVT=I~-1

DO 15 I=1,300

READ 100,PCVv(I),TCV(I),DCV(I),CV(I)
IF{OCV(I).LE.0.D0)GO TO 16
DCv(I)=0CV(I)*10930.

NCV=I-1

NPVT=NPVT+1

DO 800 I=NPVT,2000

RZAD 801,P(I),0(I),T(I)

CIF(PAI) oL Tes004)GO TO 802

800
801
802
800

17

20

21

CONTINUE
FORMAT (3F10. 1)
NPVT=I-1

FORMAT (11X,030.29)
GAMMA==-.0041
NFUN=32
NP=NFUN

ICON=4

CALL CPCON

00 20 I=1,NPVT
0D=D(I)

TT=T(I)

PP=P(I)
W=ls/(PP*1000,.)
IF(ODLT 20, ) W=HW*3,
I9=1

CALL PRESS

DO 17 J=1,4NP
FOd)y=A(J) *HW
YZA(NP+1) *W
CALL FIT
CONTINUE
IFCICONJEGQ.1)S2 TO 41
00 30 I=1,NCV
W=7./1303,
3=0Cv(I)
TT=TCv (I}

i9=3

CAL. TO2S0T

GO 21 J=i,nNP
S0 =ay

14
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22

30

31

32
33

34

36

35

H2FIT1

00=90
CALL TDSDT .

DO 22 J=14yNP . ...
FLJI=(A(I) =Q(J) ) *H
Y=(GCV(I)=CPO(TT,1)+REI*W/101,.325
CALL FIT

CONTINUE
IF(ICON.EQ.2)GO TO 41
DO 40 I=14,32

TT=1 i
IF(ICON.EQ.4)GO TO 33
H=1, '
Y==DPDTVP(TT)* (1./D0SATV(TT) =1, /DSATL(TT) }*W
OD=DSATV(TT)

ID=0

CALL DSON

DO 31 J=1,NP

Gl =A(L)
DD=DSATL(TT)

10=0

CALL DSON

DO 32 J=1,NP
FLJ)=C(A(J) =G (J) ) *W
CALL FIT
W=1./10000.
PP=VPN(TT)
DD=DSATLI(TT)
NPVT=NPVYT+1

P(NPVT) =PP

TI(NPVT) =TT
D(NPVTI=DD

I1D=0

CALL PRESS

DO 34 J=1,NP
F(J)=A(J) *H
Y=A(NP+1)*W

CALL FIT

CALL DUDN

D0 36 J=1,NP

A=A (D)
DD=DSATV(TT)

NPV T=NPVT+1
P(NPVT)=PP

TINPVT) =TT

O(NPVT) =DD
N=1./(PP*1000,)
NZW*3,

IF(TT.GT.25. )W,
1D=3

CALL PRESS

DO 35 J=1,NP
F(J)=A(J)*H
Y=A{NP+1) *W

CALL FIT

CALL DUDN

15
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37

40

805

43
105

G4

b2

50
103
101
102

104

51

H2FIT1

D0 37 J=1,NP
F(J)—(A(J)-Q(J))'H

1)/714/73

Y=P (NPVT)* (1./D(NPVT- 1)-1./D(NPVT))+R‘TT'(LOGF(D(NPVT-1)‘R'TT)

1-LOGF(D(NPVT)*R*TT))

Y=Y *W

CALL FIT

CONTINUE

CONTINUE

‘CALL COEFF

00 43 I=1,4NP

FORMAT (* G(*yI2,%)*,D30.,20)
Q(I)=6(I)

G(I)=F(I)
FORMAT(F10e433F10+4352F10,42)
DO 44 I=1,NP

PUNGH 805,I,G(I)

CALL STAT

DO 50 I=1,NPVY
IF(INDEX{I,50).GT.0)GO TO 42
PRINT 101

PRINT 102

00=0(I)

TT=T(I)

ID=1

CALL PRESS

PCAL =PP

0Q=0(I)

PQ=P(I)

TQ=T(I)

DCAL=FIND D(PQ,DQ,TQ)
ODIF=(D(I)~-DCAL)*100,/D(I)
POIF=(P(I)-PCAL)*100,/P(I)
PRINT 103,P(I),D(I),T(I),PCAL,DCAL,PDIF,DDIF
IF(ICON.EQ.1)GO -TO 393
FORMAT(2F10.3,2(F10.4,F10.3),2F10.,2)
FORMAT (1H1)

FORMAT (* PIN 0 IN T IN P CAL
0 DIF*)
FORMAT (* D IN T IN Cv IN Cv CAL

DO 60 I=1,NCV
IF(INDEX(I,50)+GT«2)G0 TO 51
PRINT 101

PRINT 104

00=0CV (1)

TT=TCV (I}

ID=1

CALL TODSOT

Pi1=PP

00=g

CALL TOSDT

pP2=PP
CVCAL=CPO(TT,1)-RE-(P1-P2)*101.325
PIF=(CV(I)=-CVCAL)*103./CVI(I)
DCAL=FIND D(PCVI(I),DCVI(I),TCV(I})
DOIF=(DCV(I)-DCAL)*100,/3CV(I)

16
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60

100

H2FIT1

PRINT 105,00v(I), TCV(I),CV(I) CVCAL,DIF,DDIF
DO 70 I=14,32
TT=1

T6=TT
VP=VPN(TG)
OL=DSATL(TG)
DV=DSATV(TG)
DD=DL

PP=VP

I0=1

CALL GIBBS
Pi=PP

pD=DV

PP=VP

CALL GIBBS
p2=ppP
P12=P1-P2
PRINT 185,TT,P1,P2,P12,DV,DL
FORMAT(6E15.4)
CONTINUE
CONTINUE
CONTINUE

END

SUBROUTINE CP3ON
DIMENSION G(32),A(33),F(40)
COMMON F,Y4NFUN
TYPE DOUBLE AyG,yPP,0D,TT,GAMMA,F,Y
TC=TT7T=32.,938
DC=00=15.556
PC=PP=12.,67

FORMAT (3F20. D)
NP=32

I0=0

CALL PRESS

DO 1 I=1,NP
FLI)=A(D)

Y=A(NP+1)

CALL CONSTR

PP=0

CALL OPOD

D0 2 I=1,NP
F(I)=A(D)

Y=A(NP+1)

CALL CONSTR

CALL DP2D2

00 3 I=14NP
FEI)=A(I)

Y=0

CALL GONSTR

RETURN

. END
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10

11

12

13

20

21

SUBROUTINE FITTER

DIMENSION Fu0) ,A000,41),8(40,41)

COMMON F, Y, NFUN

TYPE DOUBLE SY,SYY,RES,A,B

TYPE DOUBLE F,Y

COMMON /77777777 A,SY,SYY,RES

CBATA (NDIM=40)
DATA (NTR==-1)

IF(NTR) 1,3,3

NP=0

NF=NFUN
IF(NF.GT.NDIM) GO TO u44
NC=0

SY=0.

SYY=0,.

NY=NF+1

00 2 I=1,NY

00 2 J=z1,NF

AtJ,I)=0.
IF(NTR.EQ.0) GO TO 11
NTR=0

SY=Y+SY

SYY=SYY+Y*Y

DO 4 J=14NF

Al NY) =ALJU4NY) +Y*F ()
D0 & I=1,NF

ALy NI=A(I,D+F(I)*F ()
NP=NP+1

RETURN

ENTRY CONSTR

IF(NTR) 10,114,114

NTR=0

GO TO 1

N=NY-1
IF(NY.GT.NDIMIGO TO 44
00 12 I=1,N
ACLyNY+1)=A(I,NY)
A(I,NY)=A(NY,I)=F(I)
NC=NC+1

00 13 I=NF,N
A{I+1,NY)=A(NY,I+1)=0,
NY=NY+1

A(NY=1,NY) =Y

RETURN

ENTRY COEFF

N=NY-1

00 20 I=1,NF
FCI)=A(I,NY)

00 22 I=2,N

B0 21 J=I,NY

A(I=~1,)=A(I~1,U)/A(I=1,1~1)

00 22 J=1I,4N

- EQUIVALENCE (A,B8), (CCC,RES) , (DDD,SYY)
. EQUIVALENCE(NC,FNC)
ENTRY FIT

18
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22

24

25

30

31
32

33

34

36
37
371

FITTER

D0 22 K=I,NY

ACJyK)=A(JyK)=A(JyI=1)*A(I~-1,K)

A(N,NY)-A(N,NY)/A(V N)
D0 24 I=24N .

L=N=I#+2 -+ "~ ..

00 24 J=L 4N

A(L=-14NY)=A(L~1, NY) A(L 1,J)'A(J,NY)

NTR==1

RES=SYY

D0 25 I=1,NF
RES=RES~A (I, NY)*F(I)
F(I)=A(I4NY)
NFUN=NP -

NDF =NP=NF #NC"

DF=NDF

Y=FNC

NTR==1

RETURN

ENTRY STAT
TOT=SYY=SY*SY/NP
REG=TOT-CCC
SYY=RES/NDF
ST=1,964+272/DF+8,04/DF**3
DET=1,

DO 30 I=1,NF
DET=DET*B  (I,I)
IF(A(I,I).LE.D0.0)G0 TO 30
A(I,I)=1-/A(I,I)
CONTINUE

DO 32 I=2,4NF

D0 32 J=2,1

SY=0.

DO 31 K=J,I
SY=SY=A(I,K=1) *A(K=1,y J=1)
A(IyJ=1)=SY*A(I,I)
PRINT 37

D0 36 I=1,NF

L=NF~I

00 33 J=1,L

K=NF=J

00 33 M=1,J

N=NF=M+1
AKyI)=A(K,I)=L{KyN)*A(IN,I)
DO 34 J=2,1
A{d=1,TI)=A(I,J=-1)*SYY
B0 35 J=1,I

BB=8(I,I)
IF(3B.LT40.0)BB=-33
FF=ST*SQRT (8B)
888=8(I,NY)

PRINT 371,B88,FF

FORMAT (*1THE COEFFICIENTS AND THEIR ESTIMATED ERRORS AREQ*//)

FORMAT(E19.10,% +0R-*EJ,2)
IF(D00.LT.0.0)D0D=-D3D

19
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FITTER

D0D=SQART(DOD)
CORR=REG/TOT

PRINT 38,CCC,REG,TOT,D00,DET,CORR,NP

1)/714/773

38« FORMAT (*0*/*0*/*0ESTIMATED RESIDUAL SUM OF SQUARES =*E17.9/

1 * ESTIMATED REGRESSION SUM OF SQUARES =*E17.9/
2 * ESTIMATED TOTAL SUM OF SQUARES =*E17.9/
1* VARIANCE OF FIT =%*£17,9/* DETERMINANT OF THE MATRIX =*E17 .9/
4* CORRELATION COEFFICIENT =*E17.9/* NUMBER OF POINTS =*I5)

"Y=SQRT (CCC/DF)
NFUN=NDF
RETURN

44t PRINT 45
45 FORMAT(*1{THE ARRAYS IN THE FITTING PROGRAM ARE T0O SMALL TO HOLD T

10

20

13

1HE NUMBER OF CONSTRAINTS AND FUNCTIONS AS

20GRAM*)
SToP
END

FUNCTION FIND .D(P,0,T)
DIMENSION A(33),6(32)

COMMON/DATA/A, G,PP,D0,TT,GAMMA,ID

TYPE DOUBLE AyG,4PP,DD,TT,GAMMA

PP=p
TT=T

0D=0

DO 10 I=1,50

ID=1

CALL PRESS

P2=pP

IF (ABSF (P=P2)=1.E=7%P) 20,20 ,1
CALL DPDD

DPzpP

CORR=(P2-P) /D> .

IF (ABSF (CORR) =1.E5~7%9)20,20,10
DD=DD-CORR

FIND 0=0

RETURN

FIND D=DD

RETURN

END

FUNCTION INDEX(I,J)
IF(I-1)13,13,2
IFF=1I/J

IFF=IFF*J
IF(I.EQ.IFF)GD TO 13
INDEX=1

RETURN

INDE X=0

RETURN

END

20
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SUBROUTINE PROPS S

DIMENSION X(33)

DIMENSION B8(33),6(32)
COMMON/DATA/ByG,yPPyDDy TTyGAMMA,ID

TYPE DQUBLE B,G,PP,DN,TT,D, T,P,DZ,DS,D“,DS,06,07,08,09,010 011 012

1,013,TS,T2,T3,Tl, TS,F 2F1l, F21 F22, F23,F2h,F25,F26,GAMNA
TYPE DOUBLE F212;F222,F232 FZQZ F252,F262 ‘
1,F24F3,F4yF33,F35,F37,F39, F311,F313,Fh3,F#5 F47,Fu9 Fhii,FhiB
TYPE DOUBLE Gl,GZ,GB,Gk G59664X

EQUIVALENCE (B, X)

- PROPS FOR H2 USING THE STEWART- JACOBSEN EQUATION

GONTINUE
R=8,205616D-2
=00

P=PP

=TT
GM=GAMMA
02=0%D
03=D2*D
D4=D3*D
D5=D4*D
D6=D5%D
D7=06*D
08=07*D
D9=D8*D
D10=03+D
D11=010%D
012=011%D
D13=D12%D
TS=SQRTF(T)
T2=T*T
T3=T2*7
T4=T3*7
T5=T4*T
F=EXPF (GM*D2)
GO TO (100,200,300,400,500,600,700,800,300),K
ENTRY PRESS
K=1

G0 TO 1
CONTINUE

BU 1)=D2*7
B( 2)=D2*TS
8( 3)=02

8( 4)=D2/T
B( 5)=02/T2
B( 6)=D3*T
8( 7)=03

8( 8)=0D3/T
80 3)=03/T2
B(10)=Du*T
3(11)=04
8(12)=0u/T
B(13)=D5
B(14)=06/T
B(15)=06/T2

21




182

101

200

PROPSS

B(16)=07/T
B(17)=D8/T
B(18)=08/T72
B(19)=09/T2

B(20)=D3*F/T2

B(21)=D3*F/T3
B(22)=D5*F/72
B(23)=D5*F/T4
8(24)=D7*F/T2
B(25)=D7*F /T3

"B(26)=DI*F/T2

B(27)=D9*F /Ty
B(28)=D11*F/T2
8(29)=D11%*F/T3
B(30)=D13*F/T2
B(31)=D13*F/T3
B(32)=D13*F/T4
IF(I0.6T.0)GO TO 102
B(33)=P=-R*D*T

RETURN

P=0

M=32

D0 101 I=1,M
P=P+B(I)*G(I)
P=P+R¥*D*T

PP=zp

RETURN

ENTRY DPDD

K=2

60 TO 1

CONTINUE
F1=2.00*F*GM*D
F21=3.000%F*D2 +F1%93
F22=5,000%F*D4 +F1%05
F23=7.000*F%D6 +F1+D7
F24=9.000*F*D8 +F1*03
F25=11,00%F*D10+F1*D11
F26=13.G0*F*D12+F1*D13
8( 1)=2,00*D%T

8( 2)=2,00*D*TS

Bt 3)=2,00%D

B( 4)=2,00%D/T

B( 5)=2.00%D/T2

B( 6)=3.60+D2*T

B( 7)=3.00%D2

8( 8)=3,00%D2/T

Bl 3)=3,00%D02/T2
3(10)=4,00%D3%T
B(11)=4,004D3
B(12)=4.00%03/T
B(13)=5,00%D4
B(14)=5,00%D5/T
B(15)=6,00%D5/T2
B(16)=7.00%05/T
B(17)=8.00%07/7
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202

201

300

PROPSS

B(18)=8,004D7/T2
B(19)=9,00*D8/7 T2
B8(20)=F21/72
B(21)=F21/73
B(22)=F227T72
B(23)=F22/T4
B(24)=F23/T2
B(25)=F23/7T3
Bl26)=F24/72
B(27)=F24/T4
B(28)=F25/T2
B(29)=F25/T3
B(30)=F26/T2
B(31)=F26/T3
B(32)=F26/T4

M=32

IF(ID.GT.0)GO TO 202
B{33)=P=R*T

RETURN

P=0 ‘

DO 201 I=4i,M
P=P+B{I)*5(]I)
P=P+R¥T

PpP=p

RETURN _ \
ENTRY DPDT »
K=3

GO TOC

CONTINUE

X( 1)=p2

X{ 2)=02/(2.00*TS)
Xt 3)=0

X( 4)==D2/T2

X( 5)==2,00%D2/73
X( 6)=03

Xt 7)=0

X( 8)==D3/T2

X{ 9)==2.00%03/T3
X(10)=04

X{141)=0
X(12)=-D4/T2
X(13)=0
X(14)==-06/T72
X(15)==2,00%06/T3
X(16)==07/T2
X(17)=-D8/T2
X{13)==-2,00%08/T3
X{13)==2,00%0D9/T3
X{20)==2.00%D3*F/T3
X{21)==~3.,00%D3*F/T4
X{22)==2,00%05*F/73
X(23)==4.00%05*%F/T5
X(24)==2,00%07%F/T3
X(25)==3,00%07*F/ThL
X(26)==2.,00%B9*F/T3
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302
301

400

PROPSS

X(27)=2~44,00%*DI*F/T5
X(28)==2.00%*011*F/T3
X(23)=«3,00%D11*F/TH
X{30)=-2,00%DL3*F/T3
X{31)==3.00*D13%F/T4
X{32)==4,00%013%F/T5
IF(ID.GT.0)G0 TO 302
X(33)=PP=R*D

RETURN

P=0

00 301 I=1,32

P=P+G(I)*X(I)

PP=P+R*D

RETURN

ENTRY DSDN

K=4

GO TO 1

CONTINUE

S=SU~-R*LOGF (D*R*T/P0) + (DSDN (D) -DS
G1=F/(2.00%GM)
GZ=(F‘DZ-Z.UO’GI)/(Z.OO‘GM)
G3=(F*D4~4,00%G2)/7(2,00*GM)
Gu= (F*D6-6.00%G3)/(2,00%GM)
G5=(F*D8=8.00%G4)/(2,00*GM)
66= (F*D10~10,00%G5) /(2. 00*GM)
X( 1)==D _

X{ 2)==D/(2.00*TS)

X( 3)=0.D0

X( 4)=+ps/712

X{ 5)=2,00*D/T3

X{ 5)=-D2/72.00

X({ 7)=0.00

Xt 8)=D2/(2.00%72)

X{ 9)=D2s7T3

X(10)=-D373.,00

X(11)=0,00
X(12)=D3/(3.00%T2)
X{13)=0.00
X€14)=05/(5,00%T2)

X{15)= 2,G0*D5/(5,00*T3)
X{15)=D6/(6,00%*T2)
X(L7)=07/(7.00%*T2)
X(18)=2.,008%07/(7,00*T3)
X(13)=D87(4.30*T3)
X(23)=2,06*%G1/T3
X(211=3.,00*G1/ T4
X(22)=2,00%G62/73
X{23)=4.060*G2/75
X(24)=2,00%*G3/73
X(25)=3.,00*G3/T4
X(26)=2.00%¥G4/T3
X{27)1=4,00%54/T5
X(28)=2.00*G5/71T3
X(231=3.,00%55/T4
X1303)=2,00%G6/73

24
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PROPSS 1)/14/73

X(31)=3.00%66/T4
X(32)=4,00%66/T5
IF(ID.GT.0)GO0 TO 402
RETURN

402 P=0
00 401 I=1,32

401 P=P+G(I)*X(I)
PP=p
RETURN
ENTRY DUDN
K=5
GO TO 1

500 CONTINUE
H=HO+(T*DSDN (D) -DSON (0) ) *101. 325+ (DUDN (D-DUDN (0) 1*£01 . 325+CPOH (T)
+(P/D-R*T) *101,325
61=F/12,00%GM)
G2= (F*D2-2.00%G1) /(2. 00%GM)
G3=(F*Du=04.00%G2) /(2. 00*GM)
G4=(F*D6=6400%G3) /(2. 00*GM)
G5= (F*D8-8,00%G4) /7 (2, 00*GM)
66=(F*D10-10.00%G5) / (2. 00*GM)
XC 1)=0*T
X( 2)=D*TS
X( 3)=D
XC 4)=0/T
X( 5)=0/T2
X{ 6)=D2%T/2,00
X{ 7)=D2/2.00
X( 8)=02/(2,00%T)
X( 9)=02/(2,00%T2)
X(10)=D3*T/3,00
X(11)=03/3.00
X(12)=D3/(3,00%T)
X(13)=04/ 4,00
X(14)=D5/(5.00%T)
X(15)=D5/(5,00%T2)
X(16)=06/(6.00%T)
X(L17)=D7/(7.00%T)
X(18)=07/(7,00%T2)
X(13)=08/(8,00%T2)
X(20)=61/T2
X(21)=61/T3
X(22)=62/T2
X(23)=262/Th
X(24)=G3/T2
X(25)=63/T3
X(26)=G4/T2
X{27)2GL/Th
X(28)=G5/T2
X(23)=65/T3
X(30)=66/T2
X(31)266/T3
X(32)=66/T4
IF(ID.GT40)GO TO 532
RETURN

25
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502

501

600

PROPSS 1)/714/73

P=0
0O 501 I=1,32

P=P+G(I)*X(I)

PP=P

RETURN

ENTRY TDSDT

K=6

GO TO 1

CONTINUE
CV=CVO+(TDSDN(/)~-TDSON(D))*101,325
GL=F/{2.00*GM)

G2= (F¥D2-2,06%G1) /(2. 03*GM)

G3=(F¥D4=4.00%G2)/(2.00*GM)

G4= (F*D6~6.00%G3) /(2. 00%GM)
G5= (F*D8=8.00%54) /(2. 00%GM)
G6= (F¥D10-10.00%G5) /7 (2.,00%GM)
X{ 1)=0,D0

X( 2)==D/(4s00%TS)

X( 3)=0.,D0 .

X( 4)=2,00*D/T2

X{ 5)=6.00%D/T3

X{ 6)=0,D0

X( 7)=0.,D0

X( 8)=D2s72

X( 9)=3.,00%D2/73

X(10)=0,D0

X{11)=0.D0
X(12)=(2.00%D3)/(3.03%T2)
X(13)=0,D0
X(14)=(2,00*D5)/(5,00%T2)
X(15)=(6400%D5) /(5,00%T3)
X(16)=D6/(3.00*T2)
X(17)=(2,00%D7)/(7,00%T2)
X(138)=(6400%D7)/(7,00%T3)
X(19)=(3.00%08) / (4,00*T3)
X(20)=6.000%G1/T3
X(21)=12,00%G1/T4
X(22)=6.000%62/T3
X(23)=20,00%*G2/75
X(24)=6.000*G3/T3
X(25)=12,00%G3/Tu
X(256)=26.000%Gu/T3
X(27)=20,00%G4/T5
X{28)=6.000%G5/T3
X(29)=12.00%G5/ T4
X(33)=6.060%*G6/T3
X(31)=12,00%G5/ T4
X(32)=20.00%G6/T5
IF(I0.6T.0)50 TO 632
RETURN

F=0

00 601 I=1,32
P=P+G(I)*X(I)

PP=p

RETURN
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700

PROPSS : ‘ /714773

ENTRY DP2D2

K=7

GO TO 1

CONTINUE

F1=2.*F*GM*D

F12=2.*F1¥GM*D+2.¥F* (M
F212=3.*F1¥D2+¢3,*2.*D*F+F12%03+F1%3.*02
F222=5.*F1¥04 +5,%4,%D3*F+5,%Du*F1+F12*%D5
F232=7 o *FL*D6+7.%6.,*05%F+7,*D6*F14F12*0D7

F242=9.%F1%DB8+3.*8,¥D7*F+9, *DB8*F1+F12*D3

F252=11,*F1*D10+10,*11,*09%F+11,*010*F1+F12%011
F262=13,*F1%012+413,%12,*D11*F+13,*%D12*F14F12+D13

B(1)=2.*T $B(2)=2.*TS $ B8(3)=2,

B(4)=2./T $ B(5)=2.,/T2 § B(6)=6,%D*T

B(7)=6.%D $ B8(8)26.%D0/T $ B8(9)=6.*D/T2

B(10)=12,%D2*T $ B(11)=12.*D2 § B(12)=12.*D2/T
8(13)=20,*D3 § B(14)=30.*D4/T & 3(15)=30.%04/T2
B(16)=42,%D5/T § B(17)=56.%D6/T $§ B(18)=56.%D6/T2 .
B(19)=72,*D7/T2 $ 3(20)=F212/T2 $ B(21)=F212/T3 .
B(22)=F222/T2 s R
8(23)=F222/T4 ~§ 3(24)=F232/T2 '§ 8(25)=F232/7T3
B(26)=F242/T2 $ B(27)=F262/T4 & B(28)=F252/T2

8(29)=F252/T3 $ B8(30)5F262/T2 § B(31)=F262/T3

702

701

8ao0

B(32)=F262/T4"

M=32 DR
IF(ID.GT.0)G0 TO 702
B(33)=PP

RETURN

P=0

D0 701 I=i,M
P=P+8(I)*G(I)

pP=p

RETURN

S

- ENTRY DP3D3

K=8

GO To 1

GONTINUE

F1=2.,*F*GM*D

F2=2.¥F¥GM+GM¥2. *N*F 1

F3=4 ¥F1¥GM+GY*2,%0¥%F2
F33=64*F+18.*D*F1+3,*D2*F2+N3*F3
F35=60.*D2*F+6C0.%03*71+15.*%D4¥F2+D5%F3
F37=220.%D4¥F+126,*35*F1+21 ., *D6*F2+07%F3
F39=504.*¥D6¥F+216.*07%F1+27.%D8%F2+D9*F3
F311=990.*08*F+330.*09¥F 1433.,*D10*F2+4D11*%F3
F313=1716.*010%F+4868 . *D11¥F1+39,¥D12*F2+ND13%¥F3
3(11=0,0 % B(2)=3.,3 $ B(3)=0.0 ¢ B(4)=0.0 & B(5)=0,0
B(6)=6.*T & B(7)=b. $ B(8)=6./T ¥ B(9)=h./12
B(10)=24,%0*T ¢ 3(11)=24L,*0 ¢ B(12)=24.%0/7
3(13)=60.%02 § B(14)=120.*D3/T ¢ B(15)=120.*0G3/7T2
B(16)=210,*04/T T 3(17)=336.*05/T7T § B(18)=336,*D5/T2
8(13)=504.*D6/T2 :
8(20)=F33/T2 & B(21)=F33/T73 & B(22)=F35/T2
Bi{23)=F35/T4 & 3(24)=F37/72 & B(25)=F37/73
3(25)=F39/T2 & B(27)=F39/T4 § B(28)=F311/72
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802
801

900

902

901

PROPSS 1)/714/73

B(29)=F311/7T3 & 3(30)=F313/T2
B(31)=F313/T3 $ 8(32)=F313/T4
M=32 ‘

IF(ID.GTa0) GO TO 8932

8(33)=PP

RETURN

P=0

00 801 I=1,M

P=P+B(I)*G(I)

PP=pP :

RETURN

ENTRY DP4D4

K=9

GO TO 1

CONTINUE

F1=2 . *F*GM*D

F2=2 *F¥GM+GM* 2, *D*F 1
F3=4,*F1*GM+GM* 2, *D*F 2
FU=5.¥F2¥GM+GM* 2. *D*F 3
F3=24,*F1+36, *D*F2+12.*D2*F3+D3*F4
FUS=120.*D*F+240.*D2*F14120 . *D3*F2+20, *D4*F3+DS*Fy

(Fb7=880.%D3*F+850.*D4*F1+252.*D5*F2+28.*D6*F3+D7*F4

F49=3024,¥D5*F+2016. *D6*F1+ 432, *D7*F2+36,*D8*F3+DI*F4

+F411=7920.¥D7*F+3960,*D8 #F1 +660.,%09*F2+44,*D10*F3+D11*Fy
JF413=17160.'DQ'F*GS?B.‘DiU*F1$936-‘011‘F2+52-‘012*F3*Di3’Fh

B8(1)=0.0 % B(2)=0.9 '$ BI(3)=0.0 % B(4)=0.,0 & B(5)=0.0

B(6)=0s0 § B(7)=0.0 ¢ B(8)=0.0 < B8(9)=0,0

B(10)=24.*T § B(11)=24, $ B(12)=24./T
B(13)=120,%D $ B(14)=350.%*D2/T $ B(15)=360.%02/T2
B(16)=840,*D3/T $ 3(17)=1680.*D4/T § B(18)=1680,%04/T2
8(19)=3024,*D5/T2

B(20)=F43/T2 $ B(21)=F43/T3 $ B(22)=F45/72
B(23)=F45/Th § B(24)=F47/T2 § B(25)=F47/T3
8(26)=F49/T2 § B(27)=F49/T4 $ B(28)=F411/T2
B(29)=F411/T3 § 3(30)=F413/T2 § B(31)=F413 /T3
B(32)=F413/T4

M=32 -

IF(ID.GT.0)G0 TO 902

8(33)=PP

RETURN

P=0

D0 901 I=1,M

P=P+B(I)*G(I)

PP=P.

RETURN

END
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1)714/773

SUBROUTINE GIBBS
DIMENSION A(33),G(32)
COMMON/DATA/A,GyPP,00,TT,GAMMA,ID
TYPE DOUBLE AyG,PP,00,TT,GAMMA

R=. 08205616 ' o
0Q=0DD

PQ=PP

10=1

CALL DUDN

Ui=PPp

DD=0

CALL DUDN

Uo=PP

PP=U1~U0+PQ/DQ
PP=PP+R*TT*LOGF (DQ*R* TT}

D0=0G

RETURN

END

FUNCTION WEIGHT (DQ)
DIMENSION G(32),A(33),F(40)
COMMON/DATA/AyG,PP,00,TT,GAMMA,ID

TYPE DOUBLE A,G,PP,0D,TT,GAMMAF,Y

‘COMMON F,Y yNFUN

SIGD=.001*0D

SIGP=,01

ID=1

PQ=PP
- 1Q=TT

DQ=00

DCAL=FIND D(PQ,DQ,TQ)

CALL PRESS

PCAL=PP

CALL DPDD

DP=PP

PP=PG : _
WEIGHT=SQRTF ({ ((PCAL=-PQ)*100./PQ)**2+ ((DCAL=DG) *100./00Q) **2) /((SIG
L0*DP)**2+SIGP**¥ 24P **2))

RETURN

END

FUNCTIGON VPN(T)

CIMENSION G(5)
DATA(G=3.0530013415Q,2.80810925813,-0.655461216567,1.5951&43937&,
11.5614&5&428),(TC=32.938),(PR=0.0695),(TR=13.8)
/A-_-(lo"TR/T)/(l"TR/TC)
X=A¥GILI+A%R2FG(2) +0%¥*3X5(3) +A* ((1,=4)**G(5)) %G (&)

VPN=PR*EXPF{X)

RETURN

END
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1)/14/73 )

FUNCTION DSATV(T)
DIMENSION GV (8),6L(7)
DATA(GL=0,048645813003,~3,4779278186E=2,4,0776538192E~1,

1-1,1719787304,1,62139244,~1,1531096683,0.33825492039)
“DATA (RHOC=0.03136) , (BETAL=. 34786027325),(TC=32.938)
DATA(GY=-0,047501571529,3.4871213005E=2,-44+1221290925E-1,
11.566659855,-2,8061427333,2.7105455626,~1,307477359,
20.22921285922) , (BETAV=,34831237625) , (FACT=496. 04651 )
A=(TC-T)/TC

DV=RHOC+GV (1) *A*#BETAV

D0 1 I=1,7

1 DV=DV4GV(I+1)*A®¥(1,+(I=1)/3.)

OV=DV*FACT

DSATV=DV

RETURN

ENTRY DSATL

A=(TC-T)/TC

DV=RHOC+GL (1) *A**BETAL

00 2 I=1,6 :

2 DV=DV+GL(I+1)*A%* (1, +(I=-1)/3,) S
DV=DV*FACT ' .
DSATV=DV
RETURN
END

FUNCTION DPODTVF(T)

DIMENSION G(5)
OATA(G=3.0530013“16“,2.80810925813,-0.655%61216567,1.5951##3937#,
11.5814454428) 5 (TC=32.938), (PR=0.0695),(TR=13,8) ‘ .
A=(1=TR/T)/(1.=TR/TC)

DADT=(TR/T**2) / (1.-TR/TC)

OPOT=6(1) *DADT+2.%G(2)*A*DADT+G(3) ¥ 3, *A*¥2 % DADT+G(4) *( (1 .=A) **G(5)
1) ¥DADT+G(L) *A* ((1.=A) **(G(5)=1,))*G(5)* (=DADT)

DPDT=DPDT*VPN(T)

DPDTVP=DPDT

RETURN

END
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1) /14773 .

FUNCTION ATKINT (X, YMAT, XMAT 9y NELMTS, NMAX yNZSSY,ACRCY) 5

THIS PROGRAM HAS 8EEN CHANGED SO THAT THE OSCILLATING NATURE OF
THE MATRIX..TO BE INTERPOLATED EXISTS ONLY AT THE UPPER END. OF THE
TABLE

THIS ROUTINE WILL TAKE INPUT MATRICES OF UP TO 999 ELEMENTS EACH,
ARRANGED SO THAT THI X MATRIX(XMAT) IS IN EITHER ASCENDING OR
DESCENDING ORDER,SELECT NMAX OF THESE POINTS,CHOSEN SO THAT
SUCESSIVE X VALUES OSCILATE ABOUT THE VALUE OF THE ARGUMENT X
UNLESS THE .ENDS OF THE XMATRIX INTERFERE (IN. THIS CASE-THE .-
OSCILATORY NATURE IS LOST BUT THE PROGRAM WILL STILL PERFORM AN
INTERPOLATION) , INTERPOLATE ON THESE NMAX PAIRS OF DATA .BY

AN OSCILATING VARIABLE POINT AITKEN INTERPOLATION ALGORITHH
EITHER UNTIL THE PERCENTAGE CHANGE IN THE INTERPOLANT. IS LESS
THAN THE ACRCY ARGUMENT(THE ARGUMENT NESSY INDICATES .THE

NUMBER OF THE POINT JUST BEFORE THE LAST ONE CHECKED) :OR UNTIL
THE NMAX POINTS ARE ALL USED. IT IS SUGGESTED THAT NMAX co
BE LESS THAN 10, ANO OF COURSE LESS THAN NELMTS, . NELMTS
INDICATES THE NUMBER OF ELEMENTS IN XMAT OR YMAT,

IF NESSY IS ZERO IT INDICATES THAT THE INTERPOLATION. REQUIREHENT
HAS NOT BEEN SATISFIZD. IF NESSY IS 1 IT MEANS THAT THE VALUE OF
X LIES OUT SIDE THE RANGE OF XMAT, '

DIMENSTION YMAT (999), XMAT(999) 4A(21,20)

FORMAT (4LZHINTERPOLATION REQUIREMENT NOT SATISFIED(X-,EiS 8,1H)/33H

1LAST -2 APPROXIMATIONS OF Y ARE(Y=,E16.8, 1H,,E16.8,1H))

FORMAT(S5HTHIS REPRESENTS AN EXTRAPOLATION OF THF XMAT MATRIX(X-,

1€16+8,1H) /33HNO CALCULATION HAS PEEN PERFORMEN)

FORMAT (24HNELMTS IS LESS THAN NMAX)
FORMAT (22HNMAX IS LARGER THAN 20)
IF(NMAX=20)71,71,69

WRITE OUTPUT TAPE 5,400
ATKINT=0,0

RETURN

IF (NMAX=NELMTS) 75,75,73

WRITE OUTPUT TAPE 65,300
ATKINT=0,.0

RETURN

CONTINUE

FIRST TWO SUCJESSIVE VALUES OF THE XMATRIX THAT STRADDLE THE
VALUE X WILL BE SOUGHT
JJL=NELMTS-1

00 20 I=1,J441

DIF1=X=-XMAT(I)

DIF2=XMAT(I+1)~

IF(DIFL1)16415,16

ATKINT=YMAT(I)

NESSY =NMAX

RETURN

IF(JIF2)18,17,18

ATKINT=YMAT(I+1)

NESSY =NMAX

REZTURN

RATIO=0IFL/ DIF2
IF(RATIO)20,20,13

I4I10=1

57 TO 32

31

RS 11

RN

T T ITIRE T




e Ne}

<

oo

20

32

98

201

102

33
35
36

37

40

41
203

LAl )
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ATKINT ‘ 1}714773

CONTINUE

AT THIS POINT ONE COULD PRINT THE FOLLOWING STATEMENT
KRITE OUTPUT TAPE 69203,

NESSY=1 '

ATKINT=0.0

RETURN

CONTINUE
" NOTE THAT RATIO IS PISITIVE IF THE TWO POINTS STRADDLE X
REGARDLESS WHICH I3 LARGER

JIJ=IMID

JUP=IMID

JON=IMID

IF(JJJ+NMAX-NELHTS+1)98,?8,102

0O 201 J=1,NMAX

JJUJ=IMID+I~1

All,J) =XMAT(JJJ)

A2y J)=YMAT CUJY)

GO TOo 203

00 41 J=1,N4AX

Jd=Jrs2

JOE=y=2%Jy

JOE IS 0 IF J IS EVEN ANQ 1 IF 4 IS 0DD
IF(JU-1)33,40,33 :

IF(JON-1)3Q,36,3Q

IF(JUP-NELMTS)35,37,35

IF(JOE) 37,36,37

JUP=JUP+1

JdJd=Jgup

GO TO 4o

JON=JON-1

JJJ=JON

GO TO 4@

AL, J) =XMAT(JIJ)

A(2,J)=YMAT(JJJ)

CONTINUE

HMN=NMAX+ 1L

0O 6 J=3,NNN

L=d~1

£0 5 K=L,NMAX

J I3 THE COLUMN NUMB-R

K IS THE ROW NUMARER
UA(J,K)=(A(J~1,K)-A(J°1,J-2))‘(X»A(l,J-Z))/(A(i,K)"A(i,J*Z))
i A (I=1,40~2)

IF (K1) 3,2,3
IF(AESF((A(J,L)u&(}—l,L-l))/A(J,L))—ACRCYIIOU.O)7,7,3
CONTINUE

CONTINUE

CONTIMUE

NZSSY=(
AT THIS FPOINT ONE S0 JLD PRINT oUT THE FOLLOWING STATEFHENT.,
WRITE QUTPUT TaP:S 5,LUJ,X,A(NNN,NMAX),A(NNN-i,Nmax~1>
ATKINT=ACNNN,NMAX)
RTTURMN
R E S
ATH THT=ZA%U, . )

RITURN
EHO
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FUNCTION- CPO(TI,4N)

DIMENSION T(58) yCPP(58),% PN(SS),CPD(SB),CPE(SB)
COMMON/PARA/,PERPCN

CALCULATES IDESL GAS SPECIFIC HEAT-FOR H2.BY INTERPOLATING

DATA TAKEN FROM RP 1932, UNITS OF THE TABLES. ARE’ CAL/MOL DEG 5.
UNITS OF. OUTPUT ARE JOULES/MOL DEG . Ks _THE INDEX'N DETERHINES THE
SPECIES;FOR N= i, PA?AHYDROGEN,N 2 NQRHAL, N=3 ORTHO, N4 EQUILIB
N=5, SOME ORTHO~PARA . WIXTJRE SPECIFIED BY COHMON /PARA/ PERCENT
RANGE OF,. TEMP IS FQO% 10 .T0 5000K.. :

DATA(T=" Pogsiian. w e
1 10.0, 12 09 1“00’ 1000, 18 0, 20 U’ 2560’130c0} 35‘0{ QO 0, 45.0,

2 50e0y 5540y 5040y 6540y 7040, 75.0, 85.0, 85.0, 90.0, 95. 05100404

310540511040511500912040,12500513005135402.404051454'0y150, 0516040y
4170, 0,180 0528040920340,21040y22C404230. 0y 24040925040 260.0,270 0,
528040929040,30040, 3504049400, 0,500 0 600.,700.,1000.,1500.,2000.,'

63000-,4000-,5000 )

DATA((CPE(I),I 1,58)=4,968 ,k 96884,#.976“7,5 01153, 5, 07451 ,5, c08
11,5.83508,6.81282 7¢87989,8.60613,9.00231,9,08005,8.,93278y8% 65894,
28+33603,8401207 97471009y 74441657.21109,7.01858,6.85857,6. 72557,6 -3
320559645355596¢463049604200396438403,6, 361513643460296,33753y6%340

401, 6 34577 b 37276,6 h13 B4 4582596.5097556.5605)6,6095, 646572

7 G 659692y 64734, 6.771,6.80%,6.832,'
56.856, 6. 877,6 895,0-350,6 97% 6.4 993,7 009,7 036 T 219,7 720,8.195,

6848599943425, 748)
DATA(CPOs. =
144968,4.968,44968,44 368, h.968,h.968 4o 968,4.968,4 968,4 968, 4. 968,
240968y 44968y40968y40e369540972944975,44981,44390,5.,00255+018,5.039,
35.0604y5009,50129,54163,5021355, 261, 5. 313,5.369,5. 42755448754 612y
450741554868550.992554109,64219564320,60411,6.493;6,566564623;64684,
56.732360773960808,6:317,5:962,6. 993,7.009,7 0365 7.219 7.720,3.195,
684859,9034299,748) .

DATA(CPP=. . Co e '
144968544968, 4.958 AR aea,u.esa A.968,4.968,4.968,A.969 by 972,4.983,
25.00695+04855.11455.207,54328,54475,506465 54835564 036,64245 64 454,

360659960854y 70 C37974203,74351,74480,70590y7¢681,7. 75397 807,7.870,'

474883974858, 7480397e7U2y7¢56797¢59157451647 Qb5,7.380 7.322, 72278,

57.22597.186437.152,7.050,7. 010,6 898,7.010, 7 03757:219,7. 720, 8-159,

68 859,9 342,9.,748)
DATA(CPN=

144968,44968yL4s968,4e368,04, 968,h 968,4 968,h 968,4.968,# 969,4-972,

24. 977 bae 988,)-505,3-329,9.061 5010095014795420145.261950325,5.393,
35. 463,9.)34 50 €E0635¢57793474895¢816,5,882,5,947,6.,008,6, 067,6.177,
bHs27696e3669bs4liby5:517,558136,638,6,687,6, 731,6.769 6.802,6.831,
56¢855,64876y6e89495.3504365.974,46.993,7.009,7+036, 7‘219 7 72J 8.195,
68 599,3 34249.743)

GO TO(1 2’3,4,5))

CcPO= ATKINT(TI,CPP Ty58y HyNESye01)*L,184

RETURN . ,
CPO= ATKINT(TI uPN Ty58y HyNES,,01)*4,184
RETURN ;

CPO=ATKINT(TI, CPO»T 58y ByNESy.01)*¥4.184
RETURN .

CPO=ATKINT(TI,ZPE,T,58y 5yNES,.01)*4,184
RETURN ’
TUP=TI+.5

TON=TI-.5

HUP=CPOH(TUP,5)
HON=CPOH(TDON,5)
CPO= (HUP=-HON)
RETURN

cND
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FUNCTION

CPOH(TI,N)

1)/714/773

DIMENSION T(58) yHP(58) y HN(58) ,HO(58) yHE (58)

COMMON/PA

RA/ yPERCEN

CALCULATES THE ENTHALPY OF THE IDEAL GAS FOR H2 8Y INTERFOLATION
N FROM RP 1332, UNITS OF TABLES ARE CAL/MOL
UNITS OF OQUTPUT ARE JOULE/MOL. THE INDEX N ODETERMINES THE SPECIES

DATA TAKE

SPECIES,FOR N=1,PARAYYDRIGEN

N=5,SOME

ORTHO~PARA 4IXTURE

sN=2 NORMAL, N=3 ORTHO, N=4 EQUILIS
SPECIFIED BY COMMON /PARA/,PERGENT

RANGE OF TEMP IS FROM 10 TO S500CK.

DATA(T=
1 10.0, 12
2 506.0, 55

4170405180
5280.0,290
63000.,400
DATA (HN=

o0y 14,0, 15640y 18,
' -01 6000, 65-0) 70.

‘3105.0,110'0’11500’120.0’125'0)130.0’135{0,1“000’1“5.0,150!0’160'u,
«0,190.0,230.0,210.
«0,300.0,350.0,400.

0+95000,)

0y 20e0y 2540, 3040, 35,0, L0.0,y 45,0,
Oy 7540, 8040, 8540, 90.0, 95.0,100. C,

0,220.0,230.0,2%0.0,250.0,260.0,270.D,
0,500-0,600-,700-,1000-,1500-,2000-,

1 303467y 313460, 323.54, 333,48, 343441y 353.35, 378419, 403.03,
452.71, 477.56, 502,43, 527,34, 552432, 577440y 602462,
653.64y 679.51, 705.66, 732.13, 758.92, 786.06, B13.55,
863.61, 898,17, 927.08, 956,33, 985.91,1015,80,1045,99,
J51107-22,1169.49,1232-71,1296-78,1361-60,1#27-10,1“93-20,1559.8#,
69%.%#,1762.30,1830.#8,1898.91,1967.57,2036.#3,2382.7#;
h29.h6,“129.51,4831.66,6966.23,10697.2,1#679.2,

1 427.86,
3 628.02,
L 841.40,

1 51626493,1
L 72730494,3
. 82323049,3

- DATA (HP=
.1 49.68,

2 173,88,

'3 378.22,
b 628e1k,

823230.9,3
BDATA (HO=
1 383.33,
2 512.53,
3 711,23,
4 912.49,

823233,9,3
GATA (HE=
1 43.63,
2 195,77,
3 538.05,
4 815.54,
51102411,1

823230.3,3

GO TCl1,2

1 CPOH=ATKI
RETURN

23454941895,)

53.61, 69.55,. 79.49, 89,42, 99,36y 12u4.20, 149,04,
198.73, 223,61, 248.58, 273.71, 299.11, 324.90, 351.22,
406.01, 434.71, 464.38, 495.09, 526+.84, 559.62, 593.41,
663475, 700.14, 737,23, 774.92, 813.10, 851.69, 830.60,
5 969.0%,10&7.8&,1126.58,120#.93,1282.69,1359.7“,1#36.03,1511.56,
61586.36,1660.49,1733.99,1806.95,1879.“2,1951.#7,2023.15,2377.83,
72729.17.3#29.2“,“129.45,“831.65,6966.23,10697.2,1%679.2,

2345.,41895,)

398.27, 4058.20, 418.14, 428.07, 438.01, 462.85, 487.69,
537.37, 562.21, 587.05; 611,80, 636+:73;, 661457, 686.42,
735418, 761,11, 786409, B11,14, 836.28, 861.54, 886.93,
938.23, 964.18, 990.37,1016.80,10#3.51,1070.50,1097.78,
51153.27,1210.0#,1268.09,1327.39,1387.91,14#9.56,1512326,1575.93,
616“0.46,1705.76,1771.7%,1838.32,1905.%1y1972.9h,20k0.86,238“.38,
72731.52,3%29.53,%129.52,%831-66,6966-23,10697-2,14679.2,

23454 ,41835.,)

53.62, 5%.57, 79.56, 89.66, 239.96, 127.50, 159.12,
236.90, 280.97, 326.24, 371.33, 415035, 457.86, 438,74,
575.33, 612.55, £48,13, 682.82, 716,78, 750,14y 783,03,
847.765 873.77, 911.63, 943,40, 375.11,1006.80,1038.52,
165.03,1230.3?,1295-23,1360.58,1426.&3,1&92.76,1559.55,
61626.75,169%.32,1762.23,1830.&3,1898.85,1967.55,2036.@2,2382.7#,
72730.9%,3%29.&6,%129.51,4831.66,6966.23,10697,2,1&679.2,

2345.,41835.)
’3,“,5),“

NTCTI,HP,T, 58, 5,NES,.01)*4.184
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cPOH S o _ 1)/714773

CPOH=ATKINT(TI,HN,T,58§ 6sNES,.01)*U,184

RETURN . o ,
CPOH=ATKINT(TI,HOyT 958, 6yNESy.01)*4,184
RETURN : S
CPOH=ATKINT(TIJHE;T55846 yNESye01)*4,184
RETURN R

PERCENT=PERCEN /100. R
CPOH=(ATKINT (TI HOyT 58, 6,NESys01)* (1,~PERCENT) +
LATKINT(TI,HP,T,58,6,NES,+01) *PERCENT) *4. 184

RETURN SRR

END

FUNCTION CPOS(TI,N) _

DIMENSION T(60) 4ySP(63),SN(60),S0(60),SE(60)

COMMON/PARA/ ,PERCEN

CALCULATES THE ENTRQPY OF THE IDEAL GAS FOR H2' BY INTERPOLATING

DAKEN FROM RP 1932, UNITS OF THE TABLES ARE CAL/MOL DEG Ke 1

UNITS OF OUTPUT ARZ JOULZS/MOL DEG K. THE INDEX N DETERMINES THE

SPECIES,FOR N=1,PARAHYORIGEN,N=2 NORMAL, N=3 ORTHO, N=4 EQUILISB

N=5,SOME ORTHO-PARA 4IXTURE SPECIFIED BY COMMON /PARA/,PERCENT

RANGE OF TEMP IS FROM ‘£0 TO 5000K. IR

DATA(T= =
1 1040y 1240y 14o0y 1640,y 1840, 20,0, 25,0, 3060y 3540, 4040,y 45.0,
2 50.0y 55.0y 5040y 65.09 700y 75.0, 80,0, 85408y 9040y 9540510040y
3105.0,110.0,115.0,120.0,125.0,130.0,135.0,1#0.0,195.0,150.0,160.0,
hl?ﬂo0,1603ﬂ,190.0,200.0,210.0,220.0,230.0,2“0.0,250.0,260.0,270.U,
5280-0,290-0,300-0,350-0,400-0,#50-0,500-0,550-0,600-0,700.,1000.,
61500492000493000494300,950004)

DATA(SP=
U11.21b,12.120,12.885,13.549114.135,1h.658,15.766,16.672,17.#38,
118-102,18-686,19-219,19-693,20.135,20.5#8,20.938,21.310,21.669,
022.017,22.356,22.688,23-01#,23.33#,23.648,23.957,24.260,24.557,
42“.8“8,25.132,25.410,25.681,25.9“5,26.“51,?6.929,27.379,27.802,
528-201,28.577,28-932,29-268,29-586,29-889,30-177,30-452,30.716,
630-969,31.212,32.305,33.2&4,3&.069,34.806,35.%73,36.082,37.165,
7394701,42.720,454007451,221,53,839,55,969) »

DATA(SO=
115.581,16.%86,17.252,17.316,18.501,19.02#,20.133,21.038,21.804,
222.968,23.053,23.576,2#.050,2#.#82,2#.880,25.2%8,25.591,25.912,
326.215,26.500,26.771,27.029,27.275,27.512,27.739,27.958,28.170,
Q26.375,28.575,28.769,23.958,29.1“3,29.502,29.8“6,30.177,30.&98,
530.dUB,31.109,31.%01,31.684,31.958,32.225,32-48%,32.735,32.979,
633.216,33.&%6,3#.505,35.“32,36.253,36.989,37.656,38.265,39.348,
741.384,44.903,47.290,51.221,53.839,55.969)

DATA (SN=
115.607,16.512,17.278,17.341,18.527,19.050,20.159,21.06“,21.830,
222.&9“,23.079,23.603,24-378,2#.513,24'91h,25.288,25-638,25.969,
326.283,26-562,26.865,27.1“3,27.&07,2?.663,27.911,28.151,26.384,
k28.611,28.832,29.047,29.256,29.“61,29.856,30.23%,30.595,30.9“2,
531.27@,31.59#,31.901,32.197,32.“83,32.758,33.025,33.282,33-531,
733.772,3#.005,35.073,36.JO3,36.825,37.561,38.228,36.836,39.920,
742, 455,45.475,47.4762,514221453,839,55,969)
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DATA(SE=
111.215,12.120,12-887,13.55#,14.1#9,14.692,15-918,17.069,18.196,

219.29#,20.331,21.285,22.1“5,22.911,23.592,24.198,2#.7#0,25-229,
325.674,26.080526.455,26.80#,27.129,27.435,27.72#,27.999,28.260,
k26.510,28.750,28.980,29.203,29.418,29.828,30.216,30.58“,30.934,
531.269,31.591,31.899,32.196,32.082,32.756,33.024,33.282,33.531,
633.772;34.005,35.073,36-003,36.625,37-561,38-228,38-836,39-920,
7%2.%55,&5.h75,#7.762,51.221,53.839,55.969)
GO TO(1,2535455) 4N
1 CPOS=ATKINT(TI,SP,Ty60, 6y,NESye01)*4,184
RETURN
2 CPOS=ATKINT(TI»SNyT»560y 6yNES,+01)*4,184
RETURN !
3 CPOS=ATKINT(TI,SOsTs60, 5yNESye01)*4.184
RETURN

4 CPOS=ATKINT(TI,SE,T,60, 5yNES,s01)*4,184

RETURN

5 PERCENT=PERGCEN 7100,
CPOS=(ATKINT(TI,S0,T,60554NESy+01)*(1.~PERCENT)+

IATKINT (TIySP 4T 460569 NES,y+C1)*PERCENT)*b4,184

RETURN
END

N
»12.670 15.556 ) 32.938

36

Bl et S Sdadd




e

THE COEFFICIENTS AND THEIR ESTIMATED ERRORSvAREO

9.7724756841-004 +O0R- 1.33-004
247152251047-002 +0R- 3,28-303
~4,0181051493=001 +0R=2,87-002
1.6841979481+¢000 +0R- 7.88-001
~2.1489533487+001 +0R= 1.10+001
~1.6675599518-006 +0R- 9,30-006
844131860302~003 +0R-" 2,61-003
~507557476830=-001 +OR="1,95-001 -
2.1149417739+002- +OR~- 1.05+002 =
1.2387354960-00% +0R="3.43-007 : :
~3.1280580947-004 +OR=- 1.,44~-004 ‘ ' I
2.59454619913=002 +0R-"1,29-002
5.2494587855-006- +0R-"1+85-006
-9,5113449800=007 +0R-1,89-005
~7+2316698085~003 +0R-3,56=003
~3:8383727284~007 +0R~-"5.81-007
6e1714686495-009 +0R~- 5,45-003
5.0101024725-006 +0R="2,45=006
~5¢5717474130-008 +0R~ "2,70-008
=1.8913610938+002 +0R= “1.04+002
~347831399504+002 +0R=~6,92+001
~8.4616109347=001 +0R= 4,18-001
1.3760409852+001 +O0R~ "3311+000
=1+1323039340-003 +0R- ‘54569-004
1.3554583722=003 +0R= '5,10-004
=1.:8443884951~006 +O0R- '8,89~007
~541666928690~-005 +OR= 1.30~-005
~249044621463=010 #+0R= 1.77-010
5.0870054382-009 +OR= 2.,40-009
~1,0229323667~-012 +0R- 5.,05-013
-2.0248578837-012 +0R= 1.,47-012
1.1900504363~011 +OR= 4,60-012

4.439150815-007
= 9.222196460-002
222240851-002

c STIMATED RESIDUAL SUM OF SQUARES =
ESTIMATED REGRESSION SUM OF SQUARZS
ESTIMATED TOTAL SUM OF SQUARES = g,
VARIANCE OF FIT = 1.675123034-005
DETERMINANT OF THE MATRIX = ‘4.,084268136+088
CORRELATION COEFFICIENT = '9,993951865-001
NUMBER OF POINTS '= 1611 - ‘
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PIN D IN T IN P CAL D CcAL P DIF 0 DIF

1.783 1.085 23.0086 1.738 1.0816 ~0.256 0.30 :
1.878 1..085 24.0083 1.883 1.0815 -0.261 0.30 , :
1,972 1.085 25,0078 1.977 1.0815 ~0.255 0.29 =
2,066 1.085 26.0073 2,072 1.0814 -p,.256 0.29 -
241560 1. 084 27.0071 2.165 1.0815 ~0+235 0.26
2254 1.084 28,0071 24259 1.0815 ~0.228 0.25
24347 1.084 29,0073 2.352 1.0815 -0.219 0.24
24440 1.084 30.0076 24445 1.0816 -0.204 80.22
24533 1.084 31.0080 24538 1.0816 -0.,197 0.21
24626 1.084 32,0084 2.631 1.0817 ~-0.180 0.20
2.719 1.084 33,0090 2.723 1.0818 ~0.163 0.18
2.812 1.084 34,3099 2.816 1.0819 ~0.144 0.15
2,904 1.083 35,0110 2,908 1.0819 -0.136 0.15
24997 1.083 3640122 3.000 1.08290 -0.120 0.13
3.089 1.083 37.0133 3.092 1.0820 ~0.108 0.12
3,181 1.083 38,0142 3.184 1.082¢0 -0.098 0.10
3.273 1.083 39.0149 3.276 1.0819 -0.090 0.10
3.366 1.083 40.0154 3.358 1.0820 -0.075 0.08
345510 1.083 42.0158 3.552 1,0819 -0.059 0.06
3.733 1.082 44,0155 3.735 1.0817 -0,053 .06 R
. 3.916 1,082 46,0148 3.918 1.0816 -0.043 0.05
- 4.099 1.082 48.0142 4.101 1.,0814 -0+039 0.04
4,282 1.082 50,0131 he234 1.0812 -0.030 0.03
L 44738 1.081 55,0071 . be739 1.0807 -0.018 8.02
5.193 1.080 59,9992 ‘5,134 1.0802 -0.010 0.01
L 5.648 1.380 64,9939 5.648 1.0796 -0.003 0.00
6.101 1.079 70,0003 6.102 1.0789 -0.,0086 0.01 E
" 64553 1.078 74,9944 64554 1.0782° -0.014 0.01
7.005 1.078 79.9910 7.005 1.0777 -0.003 0.00
7457 1.077 8449971 7e457 1.0770 ~0.004 .00
7.907 1.076 90.0036 7,909 1.0762 ~0.016 0.02 : S
8.356 1.076 95,0121 8,359 1.0754 -0.027 t.03
8.805 1.075 100.0099 8.807 1.0748 -0.029 0.03
24459 1.497 24,0083 2s4hlL 1.,4936 -0+.194 .24
2.592 1. 497 25,0078 24538 1.4931 -0.216 0,26
2,726 1.497 26,0073 247731 1.493¢0 0214 0.26
2.858 1.497 27.0071 2. 854 1.4927 ~0.225% 0.27
2.990 1.497 28,0071 2.336 1.4929 -0.209 ‘ .24 -
3.121 1.496 29,0073 3.127 1.4927 -0.214 0.25
3.251 1.496 30.00786 3.258 1.4923 -0.226 0.26 §
3.382 1.496 31.008¢ 3. 389 1.4926 -0e.204 0.23 ?
3.513 1.496 32.G084 3,519 1.4929 -0.178 0.20
3.643 1.496 33.0030 3.649 1.4927 -0.178 0.20
34773 1.496 34.0099 3.779 1.4929 =0.157 0.17
3.303 1.495 35.0110 3.338 1.4929 ~0.148 .18
4,032 1.4985 36.0122 4,038 1.4930 -0.134 g.15
b.162 1.495 37.0133 beld? 1.4932 -0.113 0.12
4.291 1.495 38.0142 L. 236 1.4931 -0.105 0.11
Lot21 1.495 39,0149 4,425 1,4932 -0.092 0.1¢C
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PIN
4.550
4.807
5.064
5.328
5.576

5.832 ..
6471,
7-106".}
7741
8.375.

9,005
9.635
1C.265

18.894:

11.521
12.146
3e044

3.843

4,235

4430
44624

L8117
5.010
5.203

5,395

5.587

54779
5.970

6,161
6.352

6.732

7.111
7.489
74867

8.244
9.184:

10.119
11.054

11.984

12.912
13.839
14,763
15.687
16.608
17.528

44603
4.840
5.076

0 1IN

1. 495
1. 494

1.494
1493

1,493 .

1.493

1e492 .

1. 491

16490,
10“89j
1.488 ¢

1,487

1.%86-
1. 486
14857

1.484
2.161

20160
2.160:
24160
2.160"

2.159

2.159.

2,159
24159
24158

24158

2.158

24158
2157
24157
24157

2,156

24156 .
24155

2.155
2,153

2. 152

2+ 151
2. 149
2e148
2s 147

2o 1l

20143

2¢141

2,566

2+ 5606
2+5€6
2. 566

T IN
40.0154

H4,0155

46,0148

4340142
5000131

31,3080
32.0084

33,0090
34,0099 -
35,0110
3640122

+.37.0133

46e 0148

50,0131

55,0071

59,9992
64.3399
700003
T4eS344
79.99180
84,9371

90.0096"

95,0121

180.0099

27,0071
28,0071
29.0073
30.0076

42,0158 -

55,8071
59,9992
H4¢9999: . .
7040003 -
7409944
799310
84493710
90,0096 -
. 85,0121
©110000099

Y 2640073
27.0071
2840071 ¢
29,0073
30,0076

-38e 0142
39,0149 -
40,0154
42.0158
ble 0155 -

48,0142

2 GAL

4,810
5.057

= 54323

5.578
5083“

Ge k70

7.176
T.740
. Be 374

. 9.006 =
‘90636‘
10.267
10,837
11.525 -

12,151

3s648

3,847
4,045
4242
4,637
4e631

4,825

5.018
5210

54402
- 54534

- 5,978
‘6e166
"60356a
6735

74113

7.491 .

7.868

8.204

94182
10117

©11.051

11.934
12.913

13.840

1b4e 767
15,633
16.616
17.53%
Lo 354
44605
LeB UL
5.031

39

D CAL
1.4932

1.4931

1,4931
1.4927

1.4925
1,4924

11,4919
1.4911
144901
1.4893"

10“832
1.4872

1.4862
©1,4851 °
1.4841
" 1,4830
2.1581 "
2.1570
2.1565

241557
' 2.1555
‘241553

241550
‘2.1551:,

241551

2,1553

2.,1554
21554

2.1556
< 241557
- 241556
© 21556
- 241553

2.1551
201548
241545

" 241537

2.1524
241511
241494
2.1480
241465
2:1449

2.1433
241417

2. 1402
2.5664
2.5646
25631
2.5624

P DIF
‘00079
-0.066
’0.0“5
f0.043
‘00036
-0.022
0,003

0.010
‘04003
" 04007

“0.004
0,010 °

‘0.016
-0.028
-0.037
o0l 046
-0 ° 0 88
-0.119
-0.134

"=0.155
-0.159.

f00159
~0.161
~0.152
~0e1l?

=04127
=0e114 -
T =0.106

“n0083
~+069

v "0.0651

-0.042
-0.032
=0,022
-0.010
-0.002

" 0e022

04019
0.022
8.006

-0.003

-0.008

-0.024
-0.036
~0.046
-0.056
~0.002
~0.042
-0.081
'00093

D

DIF
0.09
0,07
.05 .
0.05
0.04
0.02

~-0.00. .

-Ge01

TOQUO

-0 01
0.00
0.01
0.02
0403
0.04
0405
0.12
0,16
017
0,19
0.20
0,19
0,19
0.18
D.17.
0615
0.13
0.12
0,09

0,08

0,07
0.05
0.04
0.02°
0.01
0.00
-0.02
-0.02
-0.0?

T =0.01

0.00
0.01
c.02
0.04
0e0%
0.0¢
.00
C.06
0.11
.12




PIN
5.311
5,544
5,777
64009
6.242
6.473
6.704
6,934
7.164
7.393
7.851
8,308
8.763
9.217
9.670

10.800
11.924
13,047
14,166
15,280
16.393
17.505
184615
19,720
20.821
5,505
5.825
Bo1li2
6e457
64770
7.082
7.393
7.703
8.012
g.321
g.628
8,934
9.2u0
9.849
10.457
11.062
11.666
12.269
13.771
15.265
16,755
184240
19,718
21.194
22.666

D IN
24565
24565
2.565
2.564
24564
24564
2563
20563
2.563
2. 562
24562
24561
2.561
2.560
2.559
20558
2.556
2+ 555
24553
24552
2.550
2.548
2,547
24545
2540
3.333
3. 332
3.332
34332
34331
3.331
3. 330
3330
3.330
36329
3. 329
3. 328
3. 328
34327
3.326
3. 325
3. 325
3. 324
36322
3. 320
3.318

3,316

3. 313
3. 311
3, 309

T IN
31.0080
32,0084
33.009¢0
34,3099
35,0110
36s0122
37.0133
3840142
39.0149
40.0154
42.0158
44,0155
46.0148
L8.0142
50,0131
550071
59.9992
64,9999
70,0003
7The 3944
79.9910
84,9971
90,0096
85,0121

100.0099
28,0071
29,0073
30.0076
31.0080
32.0084
33,0090
34.0099
35.611¢0
3640122
37,0133
38.0142
39.0149
40.0154
42,0158
44,0155
46,0148
48.0142
5040131
55.0071
53,9992
64,9938
70.0003
7T4a9344
79.991¢0
84,3371

P CAL
5.316
54550
5.734
6.016

66248 "

6,479
6.709
64939
7.168
7.3937
7.854
8,309
8.763
9,217
9,669
10,797
11.921
13,045
14,165
15,281
16.395
17.508
18.621
t9.728
20.833
5+501
5.824
6.144
6.451
6.776
7.039
7400
Te710
8,018
84326
8.633
8.9339
9,244
9. 852
10,458
11.05%2
11.655
12.267
13.766
15.258
16,749
18.2386
19,717
214194
22,670

40

D CAL
2.5617
2.5615
2.5611
2.5610
25611

. 245613

2.5611
25612
2.5611

: 2-5611

2+5609
2.5608
2.5605
245599
2.5596
2+5583
2.5569
2,5551
245534
2.5514
245497
2.5479
2.5460
2.5441
245422
3.3369

343330

3.3305
3. 3286
3.3275
3.3269
343263
3, 3264
3.3262
3. 3265
343264
3.3263
3.3263
3.3260
3.3258
343254
3.3249
3.3244
3.3231
3.3212
3.3187
3.3163
343137
3. 3115
3.3087

P DIF
-0.108
~0.,108
‘0-111
-0.109
-0.095
-0.081
-0.078
'0.065
~-0.056
-0 « 847
-0.032
~-0.015
-0.003
-0.001

0.009
0.021
0.025
0.019
6,010
'0'005
-0.011
'00016
~0,032

~0.043

-0.055
0.076
0.012

~3.032

~0.064

-0.082

~0.088

-0.0965

‘00085

~0.081

-0.064

~-0.058

-00050

-0.040

~0.,028

~0.010
d.001
0.009
0.019
0.038
0.044
0.033
0.021
0.006
g.002
"0-019

‘0 DIF
O0e1t
O0s1b
0.14
0.13
0.11
0.10
0.09
0.08
0.07
0.05
0,04
0,02
0.00
0.00
-0.01
-0002
-0.03
-0.02
"0- 01

0.01

0.01"

0.02
0.03
0.04
D.06
'.0.12
-0.02
0.05
0.00
0,11
0.12
.12
0,11
0.1C
.08
0.07
0.06
6.05
0.03
.01
-0.,00
-0.01
-0.02
-0.0&
-0.0%
-0.,03
~0.02
~0.01
‘00 0o
0.02

8/ 74

S




PIN-
24,136

25.601
27.059
6.509

6,901

7.287

Te6T73-

8.056

8.436 -
8.816

9.193
9.570
9.945
10.319

10.692 .

i1.436
124177
12.914
13.650
14.385
16,213
18,031
19.845
21.651
23.448

254245

27.031

28.821
30.600"
32,369

7.803
8.309
8.808
9.303
9,794
1€.283
10.771
11.256
11.738
12.22¢0
1z.700
13.656

14,606 -

15.554
16,498
17.443
19.788
224120

U ltib

2¢.760

D IN
3,307
3. 305
3+ 303

3,982
3.982

3. 981
3.981

3¢9380°
3.980 -

3.979
3,979
3.978
3.978
34377
3.977

3.976
3)975'

3,974
3.973
3.972

3.969

3.967
3. 9064

1

‘2940073

3.962

3.959

34357

3,954
3.952
3,949
3. 947
44966

4.966"

be 965
4e 964
4e 964
44363
4y 962
e 962
44961

be360

4,960
4o 958
4,957
4e356

4eI54 -

4353
44950
be 347
be I44
4e941

1

T IN

90. 0096
95. 0121
00.0099

30,0076
31.0080

32,0084,
33,0090
340099

35,0110

36.0122

37.0133
38,0142

39,0149

40,0154
42,0158
4440155
46,0148

h8.0142°
50,0131
55,0071
59,9992

64.9999
70,0003,

7409944,
7949910
84,3971
90,0096

95,0121
60,0099
30.0076

31,0080

32,0064
33.0090

34,0099

35.011¢0

3640122

37.0133
38.0142
39,0149

40s0154

42.0158
44,0155
4600148
4840142

50.0131

55,0871
58.9992
6429999
700003

P CAL

264,145
25.613
27.076

6.502

6+897

7.288°

7.675

84059

BeltD

8,820
9-197i
9.574

9.948

10,322

10.694

11.436 -
12,175
12,912
13.647
144330

164205

184022
19,837
21,646
23447
25,244
“27.039

28,832

30,616

32.394

C7.796
"84305

8.808
9. 306
98130
10.291
10.778
11.263

11,746

12.227

12.706

13.660
14.6180
15.556

164439
174439

19.780
224111
24,436
264754

41

D CAL

3.3060
3.3037
3.3010

3.9904

3.9858
3.98i2

3.9797
' 3.9785

C 349774

3.9772
3.9766
3.9765
3.9764
3.9762
3.9761
'3.9758

3.9754
3.9748
3.9740
3,9734

3.9714,

3.9688
3,9661

3.9628

'3.9596

349570
3.9532 .

39504

3.9473

3.9439
" 449753
' 449692
‘“.96“2

4.9612

4.9590
4s9576

4,9571
4. 9568
449563
be9562
Le.9504
4,8561
4. 9554
4,9549
449543
4e9543
4,8520

4,9492

4L.9458
LeQLULY

P.DIF
-0.036
-0.044

“=0.062

04115
. 0.058

=0.005
#0.022
“0.034,

=0.048
~0.042
-0+ 045
-0.,038
>°00029
-0.025
-0.016

-0.001

04010
04019

0.025

0.034

‘0,048

04047

0040
- 0.022
0,003

“0.002
-0.,029

“0.040.
90'053

-0.076
0.001
De040

=0.,008
-0.037

-0.058
-0.071
=0.,071
-0.069
-0.069
‘0.061
‘-0.0&9
-0.035
-0.027
-0.013
-0.002
0.020
0.037
0.044
O.041
0.024

0 DOIF

0.04 .

0.04
0.06
-0.20

-0.09

0001
0.03

0,05

0.06
0.06
0.06
0.05
0404

6,03

6.02
.00

-0,01

‘0.02
~0.03

‘000“‘
=0.05

-0.&5

‘Oth 
=-0s02.

‘0.00
'0000
0,03
0,04

0.05

.08
-0.18

'0-07,

0.01
0.06
.09
0.11
.10
0.10
0.09
.08
0.07
0.05
0.03
0.02
0.00
-0.02
-0.04
~-0.,0%
=0.04
-0.02

Bt mp




PIN
29.062
31.360
33,653
35,941
38,217
40,483
10.266
10,989
11,702
12.411
©13.114
13.814
14,511
15,286
15,896
17.271
18.640
20,003
21,360
22.714
26,087
29,435
32.775
36.097
39,398
42.694
45,978
49,262
52.518
55,759
10.946
11,878
12,794
13.699
14.597
15,489
16.378
17.261
18.142
19.894
21.639
23.377
25.110
26.839
31.138
35,414
39.673
43,911
48,125
52.326

0D IN
L4937
4.934
%4931
4e 328
4e925
h.921
6785
6.784
6.783
6,782
6.781
6.780
64779
6,778
6.777
6775
6.773
64771
6.770
6. 768
6e763
64759
6.754
64750
Be 745
Be741

66736

66732
64727
6.723
8.31¢0
8.309
3,308
84306
8. 305
8.304
8.303
8.302
8.300
8.298
84296
80293
8.291
3,283
8,283
8,277
8.272
8.266
8. 260
8.255

T IN
74,9944
79,9310
84,9971
90.0096
95.0121

100.0099
32,0084
33,0090
34.0099
35.0110
36,0122
37.0133
38,0142
39.0149
40.0154
42.0158
L4, 0155
46,0148
48.01H2
50.0131
55,0071
59,9992
64,9999
70400063
74,9344

79.9910
84,9971
90.0896
95.0121

100.0099
32.0084
33,0090
34,0099
35.011¢
36.06122
37,0133
38,0142
39.0149
40.0154
42,0158
44,0155
Lb. 0148
48,0142
5043131
55.0071
59,9992
64,9999
70.00C03
74.9944
79.9910

P CAL
29.060
31,361
33.659
35,953
38.235
40.538
10.266
10.992
11.71¢0
12.421
13.128
13.829
14,527
15,221

15.912

17.287
184654
20,015
21,371
224723
26,087
29,434
32.772
364098
39,406
424704
45.996
49,231
524547
55,800
10.951
11,830
12,798
13,708
14,611
15,507
164338
17,235
18.1567
19.923
21,668
23,405
25,136
264852
31,155
354426
39,535
43,926
48, 144
52.347

42

D CAL
4.,9376
4o 9340
449302
4,9262
4.9224
4,9184
647846
6. 7796
647740
6.7710
6e7686
6.7676
6.7672
647680
647667
6. 7663
647662
Be 7662
647649
647645
647630
647590
Be7548
647496
647439
647393
6.7338
647293
6e7238
647183
82946
843045
8.2999
842941
8.2891
8.2857
8.2846
8.2830
8.2822
8.2806
8.2804
842802
8.2801
8.2799
8.2776
B8.2741
842690
842630
842571
8.2514

P DIF
0.006
‘0000“
~0.017
-0.033
'0.0‘}6
-0.062
0.000
-D.026
‘0.063
-0.08%
-0.102
‘01108
-0.109
-0.,096
-0.104
-0.094
‘0.079
-0.060
-0.055
-0.039
-0.002
0.005
0.009
~0.002
~0.020
-0.022
-0.038
-0.038
-0.,054
-0.,073
=0.045
-0.016
-0.035
~0.064
~0.094
-0.115
-0.123
-0es134
-0.138
=Je142
-0.133
-0.120
'0.10"}
-0.087
-0.056
-2.035
-0.0830
”00035
-000“0
=-0.041

D DIF
-0001
0.00
0.02
0.03
.05
0.086
‘0.00
0.06
0.13
0.16
G.18
0.18
.17
08,15
0,15
0,13
0.10
0,08
0.07
0.05
Q.00
‘Oc 01
-0.01
0.00
0.02
0.02
0.04
0.04
0.05
0.07
0.19
0.05
0.09
.15
.19
.22
0.22
D.22
0.22
0.21
D.18
0.16
0,13
0.11
0.086
0.04
0.03
0,04
0,04
0.04




PIN

564514
604691

6448456
68,980
12q“73\
13,644
1“-79?%
15,942
17.078.,
18,209

19,337
20,465

22.699

24,929
27.151

29,369

31.581

37,090
424570 .

4LB8.028

53.458

58.856 -
64,238,
694609
740,951

80.263
85.547. .

12.709

14,116
15.“97,
16.870
18.239

19.603
20,963
22.322
25.035
27.737
30.436
33.129
35.820
42,520
49,190
55.841
62,457
69,030
75.580
82.108
884610
95,070
161,491

D IN

84249

8s24b -
8m23&»
84232

10.145

10,144 -

10.:142

106141

10.139
104138
10,136
10,135
10.132
104129
10.126
10,123

10.120 .

10,112
10,105
10.098

13.091 . °
10. 084 -
- 10,077
10.070

10.0863

10.055.
10. 048
11.818:
11,816
11,814 -
11.812°

11.810
11.808
11.807

11.805"

11.801
11,797
11. 794
11.790

11.778"

11,769
11.76%
11.752
11.743
11.735
11.726
11.718
11.710
11.701

T IN . -

8449971
90.0096
95,0121

100.0099

33.0090
34,0099
35,0140
3640122

.37«0133:

38,0142
33,0149

L 4040154
42,0158
© 4le 0155

4640148

c48e 0L G2

5040131

55,0071 - -

' Hble 9999

74.9944
79.9910

84.9971~
9040096 . -
95,0121
100.0099

©33.0090
- 3440099

. 3640122
'37.0133
3840142
39.0149.
40.0154
42.0158

44,0155 -
Lo.0108 "
- LBe 0142

50.0131
55.0071
59,9992
64+ 9999

70.0003

7TLa9944
79.99110
84.9371
90,0086
95.0121
100.0089

700083 -

35.0110 -

P CAL
564541
50e724

L H64e892

69,019
12.4686
"13.633
1144790

15940
. 17.083

18,220

.19.352
120e480

.22+ 725

: 244959

27,185
29,403

31.616

‘37.121

124598

48.059

53,495
58,899
64,282
69.650"
75,001
304318
35,606 -
- 12.695
1“0037.’
15,473

18.229

©19, 600

“20.967
22,331
25,052
27.763
30.467
33.165
354858
424563

55.886

52.5135
59,033

- 75.632

32.159
38,663
35,123
101.545

43

D CAL

8.2454

842392
842336
8.2278

10.1814

1041777
1041574
T1041436
10.1322
10,1256

10,1212
1041218

10,1136

10,1109-
10,1090
10,1075

10.1061
10,1028

10,0980
10,0912
- 10.0839
’,10.0166‘
10,0700
1040640
10.0563
10,0492

10. 0421
12.0093

11,9442
11,8816

11,8464
11.8258

11,8124

11,8025

11147962
11,7884

11.7818
11,7779

11,7742

11.7718

"11.7650

11,7584
11.7512

1147433

11.7350
11,7277
11.7199

11,7118
11.7039

11.€958

P DIF

-0.048
-0.,055

’0.056

=0,057
0.059 -
0.085
0,049 "
0,011

~0.031
-0.059

~0,079"
. =0.072
’ ‘0-119

=0.122

-0.122
~0.117
“-0.110

-0.084 "

-0.,065

-0.065
=0.069

1‘00073
~0.069

\‘0-059”
'00058,"-l

’-00069h
T0.114

Uiiag
0.153

04100

- 0.054

0.0186
-0.,018
' -0.0“0

~0.068
=0.,093
-0,102
-0.109
~0.106
-0.,100
-0 089
-0.080
-0.077
-0.077
-0.068
-0.060

-0.056

-0.054

]

DIF

0.05
0,05

0405

0,05
-0.36

-04 34

_0_15
-0.03

0,07
0.12

0.15

0.18
0.17

0 07
‘04086

0406

Oe Dﬁv_v

0.06
=1.62
'10093
-0.57
-0.29

-0+13
-0.03
0.03
0.07

.11

0.13

0.13

0s14

013

.11
0.09
0.08
0,07
0.07

C 0406

0.06
0.05.

0,05
0.05

T TR TR




PIN
118.392
127.405
136.361
12804
14.683
16.583
18.498
20ek22
22353
244289
264,228
12.807
14,799
16.832
18.886
204,955
23.035
25,123
27.216
14.798
16.833
184891
20,962
23.043
25.132
27227
314430
35.648
39.835
44,054
48,269
58,797
69,274
79.725
90,114
1006.433
110.701
120,313
131.078
141.168
151,191
12.841
15.098
17.432
19,792
22.175
24.583
26,999
29,413
34,280

D IN
14.994

14,983

14.972

15,524

15.521

- 15.519

15,516
15,514
15.511
15.508
15,506
16.398
16,395
164392
16, 389
16.387
164384
16,381
16.378
16. 395
164392
164390
16.387
16. 384
164381
16,378
16..373
16. 367
16, 362
16,356
16,351
16,337
16,324
16, 311
16.298
16,285
16,272
16,260
164247
16,235
16,223
18.116
18.113
184110
18,107
184103
18.100
18,997
18,094
18,087

T IN
90.0096
95,0121

100.0099
33,0090
34.0099
35,0110
36,0122
37,0133
38.0142
39,0149
40,0154
33.0090
3440099
35,0110
36,0122
37.0133
3840142
39,0149
40,0154
34.0099
35,0116
36.0122
37,0133
38.0142
39.0149
40.0154
42,0158
44,0155
46.0148
L8.0142
5040131
55.0071
59.9992
64,9399
70.0063
7449944
79.9910
84,9371
90.0096
95,0121

100.0099
33.009¢0
34.0099
35.0110
36.0122
37.0133
38401462

39.3149.

40,0154
42,0158

P CAL
118.430
127.422
1364356

12.803

14,6933

16.536

18.510

20,432

22.362

24,237

26.236

12.813

14.828

16,853

18,915

20.980

23.056

25.140

27.231

14.828

16.863

18.915

20.980

. 23.056

254140
27,231
31.429
35.641
39,862
44,086
48,310
58.847
659,339
794734
30.134

130,435

110745

120,948

131.038

141,166

151.161
12.855
15147
17.472
19.824
22.197
24,588
26,994
29.411
34.270

44

D CAL

14.9904
14,9814
14,9724
15,5786
15.4578
15. 4742

"15.4903

15.4969

15.4995

15.4998
15,4983
15.8799
16,2127
16,2925
16,3278
16.3476
16,3583
1643637
1643654
16.2093
16,2963
16,3383
16,3587
1643679
1643737
1643746
1643734
16,3710
1643501
16,3644
16.3375
1603247
16,3107
16,2991
16.2876
1642769
1642672
1642561
16.2453
16,2352
16,2251
17,7486
17,8821
18,0088
18,0523
18,0753
18,0943
18,0936
18,0952
18.0928

P DIF
‘0.032
=0.014

0.004

0.004
-0.065
'0.080
-0.,063
'00050
-0.039
-0.,033
-0.032
~0.045
-0.196
~0.187
~-0,156
=0.120
-0.090
-0.068
-0.,055

-0.200
~0.180
-0.130
-0.087
=0.057
-0.030
-0.016

0,003
0.020
-0.067

-0.,072
-0.084
-0.085
‘0009‘0
-0.086
-0-078
-0.062
~0.040
-0.029
-0.016

t.002
g.020
‘0.113
-0.329

-0.232
~0.162
-0.100

. -0'0 02")

-0.,015
0.007
c.028

D DIF
0.03
0.01

-0.00
~0.35




PIN
12,794
14.497
164194
17,892
19,593
21.294
224997
24.699
144502
16.202
17.908
19,614
21.321
23.029
244740
28,158
31.578
35,000
38421
41.837

50,362

58.850

67.315-

75.730
84,096

92,423

100.714

" 108,972

117.166
125,316

12.801

14,630
16,477
18,332
20.192
22.061
23,930
25.800
29.549
33.305
37.060
40.816
44,576
53,945
63,286
72.593
814854
91.053
100,208
1069.316

D .IN
14,099
144096

14,094,
144092

14,089
14.087
14,085

144083 -

14,131

14.129.

14.126

14,124

144122

14,120
14,117

1441143

14.108. .

14,104
144099
144095

144084
14,073
14062,
144051
144001

14,030
14.020

14,009

13,388

© 15.130

15.227

15,125 .

15.122
154120
15.117

15,115

15,112
15.107
15.102

15,093
15.088
15.076
15,064
15. 052
15.040
15,023
15.017
15.006

: T IN
33.6030
~34. 0099
35.0110
3640122

37,0133 -

38.0142
39,0149
40,0154

340099
35.0110 -

36,0122
37,0133
3840142
39,0149
40,0154

42,0158 -

44,0155
46,0148
4840142
50e0131
55,0074

59,9992/
6449999 -
7040003

7409944

7349910

84.3971
90.0096
- 9540121
100.0099
33.0090
3440099
35,0110
36.0122

37,0133

38,3142
39.0149
40,0154
4240158
44,0155
46,0148
LB.0142
50.0131
55.0071
59,9932

6449999

70.0003
74a930 4
7949310
BL4a9371

P CAL’
124787
144482 -

16.182
. 17.884
+ 194538 -

23.001

244708

14,488
1660192

17.839:

13.608

214319
23.032.
244745 .
28.173:

31.601
-35.028
38.454
41,876

5:04 407 -
;584901
.. 87+ 359

75,731
844155

100786

109.019

117.210:
125,348

12.830
14,635

16.480
18,334
20,134

22.081
23,931
25. 805
28,550
33,321

40,851
bhebll

53.338 -
534,343

72.658
31.919
31,115
130,259
133.356

45

D CAL
14,6404
14,1942
14,1367 °

14.1111

14,0983
14,0876

14.0803
14,0741

1442248
~14+1655
1441468

14,1338

14.1239

14,1171

14,1128 -

14,1023

140947
“1440900
14.0851

1be 0803
‘1440706
14,0608

14.0516

14,0411

14,0320

14,0232
14.0135
14,0041
13,9945

139856

1542834

1540987
© 1541145

15,1181
1541158
15,1183
15,1143
15.1076

15,1001

15,0933
15,0856
15.0785
15,0746
15,0612
15,0511
15.0400
15,0299
15,0201
15,0107
15,0001

P DIF
0.058
0.101
0.076
0.047
0.026
0.002

-0.017
<0.036
0.096
0.065

0e049

0.029
0.007
=010

-0.019

=0e051

=0.073

“0008@
-0.087

=04,093
=0,091
0,088

~0.081

0,070

=0.057
-0.,052
“0.0u44

© o =0,037
" =0.025

0.012
'0.029

-0 019
-0.011 "

-0.012
6.003

“0.002

~0.020

-0,036

-0, 049

"00068 ‘

-0.086
-0-08“
-0.099
-0.091
~-0.089
~0.080
‘0.067
-0.052
-0.045

D

DIF

-3.84
-0.69
-D.3C ’

'0.1‘0
'Uo UB

-0000

0.03

0.086

-0566
'0.26
’0015
-0.07

~0.01 " )
.02

0.03

0,07

0410

0,10
0.10
010
0.09
0.07 .
0,07 °

0,06

0.05

0.04

Coll.
0,03

0.02

~1.01

f.19

0.07

.03

0.03.

-0,01
0.00
0.03
0.05
.06
0.08
0.09

009
0.10 .

d.08
0.08
0.C7
0.06
0.04
0.04




PIN
39,153
44.039
48,928
53,820
66,031
78.193
90.304

102,345
114,296
1264175
137,978
149,739
161.397
172.960
12,999
15,605
18.284
21,002
23.749
26.514
29.283
32.064
37.661
43,268
48,887

54512
60.131

744156
88,108
101.998
115,808
129.495
143.069
156.597
170.024
183.348
196.571
13.216
16.041
18.932
21.8862
24,820
27794
30.782
33.781
39.802
45,837
51.876
57.920
63,961

D IN
18,081

.18.075

18,068
18,062
18.046
18,031
13.016
13.001
17.9387
17.372
17,358
174344
17.930
17.917
19.804
13,800
19.796
19.793
19.789
19,785
19,782
19,778
19,771
19.763
13.756
13,749
19,742
19.724
19.707
13,690
19.673
19.5657
19. 841
19.625
139.609
13.594
19,578
204705
20.701
20.697
20.593
20.589
20.5685
20.681
20.0677
20,670
20.662
20.654
20,646
204539

T IN
W44 0155
46,0148
48,0142
50,0131
55,0071
59,9992
644.9939
70,0003
74.9944
79.9910
84,9971
90,0096
95.0121

100.0099
33,0030
3440099
35.0110
36,0122
37.0133
38,0142
39,0149
4040154
42,0158
44,0155
46,0148
48,5142
50,0131
55,0071
59,9992
6449399
70,0003
74.9344
79.9910
8449971
90,0096
95.0121

160.0099
33,0090
3440099
35,0110
3646122
37.0133
38,0142
39,0149
40,8154
42,0158
44,0155
46,0148
4840142
50,0131

P CAL
39,153
bl 049
48,953
53.857
56.089
78,263
304384
102.420
114. 355
126,211
138,005
149,731
151.356
172.891
13,015
15.635
18.297
20.,935
23.721
264469
29.236
32.017
37.611
43.233
48.870
54,514
60s156
74221
38,220
132.192
115,835
129.559
143,120
1564601
159,999
133,274
136,436
13,217
16,041
18.911
21.819
24,757
27.719
30,700
33,637
39,723
45.776
51.843
57.915
63.932

46

D CAL

18.0812
18,0708
18.0600
18,0513
18.0335
18.0186
18,0042
17.9915
17.979¢9
17.9687
17.9558
17,9449
17.9337
17.9217
19,7000
19.7192
19,7734
19,8015
19,8160
19,8199
19.8130
13.805¢0
19.7931
19.7765
19.7614
19.7u482
19.7354
18.7117
19.6923
13,6758
19,6632
19.6503
13,6360
13,6244
19.6111
19,5933
19,5874
20,7013
20.7012
2047248
20,7354
20.7333
20.7349
20.7277
20,7194
20.7012
20.6822
20,6633
20.6474
20,6338

P DIF
0.001
~0.023
~-0.052
~-0.,068
-0.088
-0.089
-0.088
“0.07“
-0.052
°00029
~-0.020
g.005
0.026
0.040
-0.126
-0.193
~0.075
0.035
0.119
0.166
0.162
0.147
0,132
0.081
0.035
-0.003
‘0.0‘02
‘00057
~0.104
-0.102
’0.075
-0.048
-00036
-0.003
0.014
0.040
0.069
-0.008
0.001
0,113
0.197
0.256
0.271
0.266
0.250
0.199
0.135
0.003
0.008
~0.033

D DIF
-0.00
0.02
0.05
0.06
0.07
0.07
0,07
.06
0.04
0.02
0.01
‘0. DO
-0.02
-0.03
0.52
0ol
0.12
-0.04
-0s14
“'0.17
-0s16
01l
-0.11
~0.07
-0.03
0.00
0,03
0.06
0.07
0.07
0.05
0.03
0.02
0.00
-00 01
-0.03
-0.05
6.02
-0.00
-0.13
=-0.,20
’0.2‘0
-0. 4N
°0022
=-0.,20
-0' 15
~0.10
-0. 086
-0.,01
.02

B

11 ([ 3




PIN
79.026
944015

108.922"

123,721
138,375

152.940 -

167419
181.791
196.038

210.148
13,595
16.665_.
22961
264153
29,359 -
32.582 b
35.840 .
42.290
48,779
55,273 -
61.770 . .

68,258
84,439
100.505

1164494 .
1324353 .7
148.062 .
163.658
179.153 .

194,540
209,772

224,862

14.346

17.741

21,185
2L.663
28.154

31.656

35.175

38,701 .
45.770:

52.837

59,911

66,981
74,039
91.632
1069.074
126.409

1434603

D IN
20.620
20.601

1204583

20.566
204 548
20.531
20.515
20.498
20.“82
20+ 465

21,622 .
21,618 -
214614
21. 510
21,605

21,601

21,597
21.593

21.584
21.576

21.568:

21.559
21.551
21.53¢

21.51%

21,492

21474 .

2144557

214437 .

21.420

21.402:

21,385

- 21.368 "

22.722 -

22717
224713
- 22.708

22.703
22,699

224694

22.690
22. 680

22.07%
22.662

22.H554%
224645

22623

22.602

22.582"
224562

T IN
55,0071
59.9992
64,9999

70,0003

The 9344 -
. 7949910
©-84,49971
- 900096

95,0121

100.0099

42,0158

by 0155
46,0148
48,0142
5000131
55,0074
59,9992

‘6“-9999
7060003

TThe 996G
“79,9910

B4s9971 "
900096 "
95,0121

100,0099
33.0090

34,0099 -

35,0110
36,0122

©.37.0133

38.0142
39,0149
40,0154

42,0158
b4e J155

46,0148
48.0142
5040131
55.0071

59.998¢2

64. 9999
70400603

33.0090. . .
3440099;
35 0110
3660122
37,0133
38,0142
39,0149
4060154 -

P CAL

79,096
I4.116
109.023

“1234812 -

138.457
152.934

“167. 421
-181.762
135,965 -
210.051 . ¢
13.570
216024
L 194 727
22869

26.041

'29,238" :
7324455
3546836
24184
38700
55,231
"Ble762
w58.235

84,520

100,627

116.622

- 132,469
148,152
" 163,706 -
A79.157
194,497
--2094630
228,752
"1“-237

17649

21,059

244598

27.987

31. 430
35.010

384545

‘“506“1
524756

59,875

56.999
74039
91.738
109.226
126.574
143,749

47

D CAL
20.6073

20.5880

20,5708
20,5558

20,5405
20,5275
2045143
20,5000
12044865
204 4745 ¢
2146722
2146720
21,6792
21,6808
21,6766
21,6668
21.6572
21,6649
21,6219 "
21,5986
21,5782
1 21,5610
2145457
21,5180
21,4949
21,4776
21,4618
21,4471

21,4334

T 2144194
21,4051
21,3903 -
2143746

22.7915

22,7973
22.7996
2247970

22.7857
22.7712
2247573
2247437
22.7179

22.6916

22,6704

22.6519
22.€359

22.6079
22,5838
22.5644
22.5483

P DIF
'0.089

-0.097

‘0-“93

-0.074 "

‘0.059

T -0.029

=0.002
'00016

0,037 -
~ 04046
: 00183‘;
T 0e2W7
T 04381

i

0.403"7

0,427

Deb11
00369

0.346

04258
0,160
0,076
8.013 .
C=0.0u0
- =0,095
=0.122

<0.110

'0.08§i
'00061‘:

=04029
‘0-002
'0.022

0 412
0.518

0.593
" D.628.
04594
04531 .
Be468

0.404
0.283

0,153

0.061
-0.012
-0.067
fﬂ-lis
~0.139
~-0.130

-0.102

0039
04049

DIF
0406
0.06
0.06
0405

0.04"
0.02 "

0.00
~0.01
-0,02
-6.03

'0.23

=025

-0;30
-0433°
-0.33

-04°30
-0.28

'0-2“'

‘0017

-0,11
‘OQUS‘H

'U-Ol
0.03
0.06
0.08
0.07
0.05

0,064
0.02.
0.00C.

-0401

© . =0,02

-0.03

L ‘0.31

-0435

-0.38
-04.39

~0436

v ‘0032
. ‘0025

S -0.24

~0.17

. -0,09

-0.0¢4
0.01
C.04
0.07
0.08
g.08
0.06

it dbiiad od dibiodis g




PIN
227.963
247.262
2664278

285,168
“10.210
'J1“0“76

18.783

23122

27.483
'31.848
‘36,221
404599
44,974
49.356
584116
664848
75.566
84,267
92,929
114,456
135,767
156.903
177.808
198.459
218,934
239.206
2594343
279.231
298.903
11,524
164044
204594
25.170
29.765
34,370
38.981
43,589
48,197
52.805
62,000
71,169
80.330
89. 445
98.529
121,075
143,396
165.485
187,342
208.921
230.298

D IN
24. 641
24,620
244600
24,580
254552
254546
254540
254534
25.528
25,523
25,517
25.511
25.506
25,500
25,489
25. 478
25. 467
25,456
25, 446
25.420
25. 395
25,372
25,348
25. 326
25. 304
254282
254261
25,240
25,220
26,225
264219
264213
26,207
264201

26.195

26189
26,183
26,177
264171
264160
264 148
26,137
26.126
26,115
26. 088
26,063
26. 038
254014
25,9390
25968

T IN
84.9971
90,0096
95.0121

100,0099

31.0080
32,0084
33,0090
34.0099
35.0110
36,0122
37.0133
38,0142
39.0149
40,0154
42,0158
44.0155
4640148
48,0142
5040131
55.0071
59,9992
64,9999
70,0003
7449944
79.9931¢
84,9971
90.0096
95.0121
100.0099
31.0080
32,0084
33.0090
34,0099
35,0110
36.0122
37,0133
38,0142
33,0149
40.0154
42,0158
44,0155
b6,0148
48,0142
S0.0131
55,0071
59,9992
64493919
70,0003
74,3944
73. 9910

P CAL
228.069

2474311

2564359
285,218
10.185
144,373
18.622
224919
27.254
31.617
364,000
40.397
b4,804
49.215
58.040
66+ 854
75.645
844405
93.128
114.746
136,091
157.218
178.091

198,797
219,115
239,372

259,450
279.335
239,921
11,485
15.935
20440
24,939
29.570
34.175
38.737
43,429
484068
52.7138
51,981
71.236
30,457
88.642
38.732
121,417
143,751
165,841
187.6564
209.207
230.533

48

D CAL

24+6350
24e6177
24,5964
2445778
2545663
25.5955
25,6058
25,6060
25.6005
25.5879
25,5737
25.559)
25.5430
25.5288
25.5027
25. 4771
25,4556
25,4379
25,4212
25. 3900
25,3662
25. 3467
2503282
25,3097
2542927
25,2732
2542551
25.2353
25,2143
2642430

" 26.2610

2602643
2642607
2642529
2662421
2€.2299
2602159
26,2021
26.1889
2641627
26.1386
2641201
26,1018
26,0862
2640553
26,0327
2640112
25,6922
25,5729
25.8543

P DIF
-0.046
-0.02¢0
~0.030
-0.017

0.243
0.712
0.860
0.877
0.836
0.725
0.609
0.497
0.380
0.286
0.131

-00009
~0.,104
~0.164
‘0.21“
-0.254
’0.239
-0,201

"00159

~-0.125
-0.,083
-0.,070
-0.045
-0.037
-0.039
0.3386
0.679
0.747
0.723
0.656
0.566
0eb71
6.366
0.268
J.184
0.031
-0.094
"0.158
-0.219
"'0.257
-0.282
~0.248
-0.215
-0 .172
-00137
~0.102

D DIF
0.02
0.01
0.02
0.01

~0.06
‘0019
~0.26
~0.28
. =0.28
-0.26
-0,22
‘0019
‘0.15
-0.11
'0.05
.00
0.05
0.07
0.10
0.12
.12
0.10
.08
0.06
0.04
0.04
8.02
0.02
0.02
‘0.07
-0.16
’0019
-0.20
-0.20
-0.18
‘0016
-0.13
'0010
-0.07
"0-01
Do.04
0.06
.09
.11
0,13
0.11
o1l
0.08
0,07
0.0%

HITT

[




PIN D IN. T IN P CAL D CAL P DIF D DIF. =
1604617 224542  7he9944 . 1604737 22,5323 ° =0,075 0,04 )
177.512 224523 7949310 ° 177,570 22,5185  =0,033 0,02
194,271 22,504 - 8449971 134,288 22,5029  -0,009 0.01 .
210.905 22.485 90.0096° -210.882 22,4869 .  0.011 -0.01

227.380 224467 95.0121 227.310 22,4715 0.031 = =0,02
2434695 "+ 22,449 100.0099 243,593 22,4549 . 0,042 -0.03

11.875 23,831 32,0084  ° 11,821 23,8845 04458 -0.23

15.564 -~ 23.826 © 33.0090° 15.457 - 23.8978 0.623 -0.30 _
190309 - 23.821 34,0099 - 19,171 23,9033 0.716 -0.35 =
23.091 234816 - 35,0110  22.921 23,9009 0.738 -0.36 -

264897 - 23,811 3640122 - 26,707 ' 23.8925 0,706 = =034 =
30.716 ©  23.806  37.0133 " 30,520 23,8799 04637 ~ =031 -
344549 - 23,800 3840142 - " 34,355 23,8665 04563 = ~=0,28

38.390. 230796 - 39,0149 - 38,205 23,8522 0,480 = =0,24

424236 23,791 40,0154 - 42,066 23,8381 0.401  =0.20

49.930. 23,781 42,0158 49,809 23.8098  0.242 = =0.12 : ;
57.631 234771 h4.0155 ¢ 57,550 23,7858 0,123 -0,06 o
65.318 23,761 46,0168 65,307 23,7631 0,016 ° 0,01

724996 23,752 - 4Ba0142 - 73.0417- 23,7440 =0.061 0.03

80666 234742 5040131 ' 30.751 ° 2347288 - -0.106 = 0,06

99.733 234719 55,0071 - 99,898 23.6980  =0.165 = 0,09

118,642 23.696 59,9992 118.842 23,6748  =0.168 . 0.09

1374417 23.675 - 64.9999  137.617 -~ 23.6558  =0.145 . 0.08,

155.999 23,654 7040003 156.192  23.6375 ©  =0,123 0.07 =
1744400 - 23,633 - 7449944 ° 174,547  23.6215  -0,085 0,05

192,631 23,612° 79,9910 132,733 23.6053  <0.053 0.03.
210.738  23.593  '84.9971 ' 210,730 23.5895  -0.025 . 0.01-

2284692 23,573 '90.0096 ~ 228.731 23,5724 -0.004 0.00 -
246,449 234554 95,0121 246,431 23,5547 0,007 . =-0.,00 -
264,040 234535 10040099 254,002 23,5367 0015, -0.01

13.272 24,895 32.0084 134139 24,9470 - 04629 -0e21

17.345 - 24,890 33,0030 17,200 24,9628 04834 -0.29

21.451 240884 3440099 - 21.264 24,9643 0.871  =0.32

250585 - 244879 35,0110 25,3569 24,9593 0.845 -0.32 ~

29.726 244,873 3640122 294537 2449459 0738 =029 : —
33.895 244868  37.0133 33,667 24,9357 0.672 =0.27

38.064 244862 38,0142 37,844 24,9218 S 0.577 -0.24

42.232 244857 39,0149 42.033  24.9065 7 0.472 ~0.2C

46,402 244852 - 40,0156 46,230 24,8911 0.369 “0.16

544,745 244841 42,0158 544635 2448634 0,202 = =0.09

63.089 244831 44,0155 63,035 24,8402 ° 0,086 = =0,04.

71.393 24.820 46,0148 71.420°  24.8158 -0.037 0.02

79.692 244810 4840142 794782 24,7966 -0.114 0.05

87.939 244800 5040131 884114 24,7764  ~0,198 0.09

108.542 244775 55,0071 108,773 24,7492 -0.212 0o10

128.920 244751 59.99%92  129.184 24,7252 -0.205 0410

149,132 244728 64,9999  148.431 24,7052 -0.180 0469

169,131 244705 7040003 169,380 24,6863 ~0e147 0.08

188.926 24,584 74,9944 139,124 24,6700 -0.104 0.06 -
208.507 24.662  79.9310  208.656 24,6517 -0.076 0o 04

49



PIN
2514477
272.480
293,213
313.736

84628
13,404
18,222
234056
27.908
324765
37.630
42,499
47,362
52,222
57.076
664763
76,419
86,038
95.622
105.176
128.858
152,275
175,469
198,386
221,003
2434406
265,594
287.572
309.280
330.750
10.564
15.630
20.728
25.829
30,940
36.055
41,170
46.279
51,383
56,478
61,570
714715
81.818
91,889
101,916
111,909
136,662
161,135
185.348
209,268

D IN
25946
25. 924
25,902
25.881
264963
264957
26,951
264944
26+ 938
264931
26,925
26.919
264912
264906
264900
26,888
264876
264864
26+ 353
26,3041
264813
264787
260761
264736
264713
260689
264666
264 5l
26,621
26.600
27.643
27.636
27.630
27.623
27.616
27.609
274603
27.596
27.590
27.583
274577
27.564
27+ 552
27.540
27.527
27.516
27,487
274,460
274433
274408

T IN
84.9971

90,0096

95,0121
100.0099
30,0076
31,0080
32,0084
33,0090
34.0099
3500110
3640122
37,0133
3840142
39,0149
40.0154
42,0158
e 0155
4640148
4840142
50,0131
55,0071
59,9992
649399
70,0063
74,9944
79,9910
8449971
90,0036
95,0121
100.0099
30,0076
31,0080
32,0084
33.0090
34,0099
35.0110
3640122
37,0133
38.2142
39.0149
40,0154

42.0158

L4,6155
46,0148
48.0142
500131
55,0071
59,9352
64+ 9999
70.0803

P CAL
251,699
272,683
293, 443
314,006
8.649
13,333
18.079
22,873
27.704
32,562
37,439
42,328
47,223
524120
57.016
564732
764536
364239
35,835
105.500
129,268
152,704
175,870
198,750
221,339
263.684
25654855
287,847
309.534
331.141
10,544
15,521
204550
25.620
30,721
35,844
40,930
464124
51,270
564414

51.553

71.8136
32.016
32.176
132.282
112.329
137.174
161.658
185.854
239,741

50

0 CAL

25,9342
25.9140
25,8920
25.8696
26.9547
26.9816
26,9938
2649934
26.9873
2649764
2649642
26,9513
2649372
2609233
26.9096
26.8838
26,8608
26,8402
26.8224
2608077
26,7778
2647535
2647333
26,7135
2646933
26. 6740
2646530
2646309
2646078
26.5838
27.6492
27,6667
27,6736
27.6695
27.6611
27.6435
27.6363
276219
27.6073
2745926
27.5792
27.5524
27,5284
27.5083
27.4905
27.4759
27,4443
27.4215
27.4002
2743737

P DIF
-0.038
-0.075
-0.079
~0.086
-0.249

0.527
0.784
0.7935
B.732
0.620
0.508
0.402
0.293
0.195
0.106
-0.044
=0.153
~0.233

-0.285
‘00308
-0.,318
~0.281
-0.228
~0.183
‘00152
-0.114
-0.098
~0,096
‘00101
-0.118

0.183
0.701
0,857
0.807
0.709
0.587
D.461
0.335
0.221
D114
0.028

'0.128
-0.242
700312
-0.359
‘0.375
-0.375
-0.32"0
~0.273
-J.226

0

DIF
0.04
0«04
0.04
0.05
0.03

) ~0.09

-0.16
'0.18

=0.18

-0.17
-0.15
-0.12
-0.09
~0.06
-0.04
0.02
0.06
0.09
0.11
0.12
o146
.12
0.1C
0.09
0.07
0.06
0.05
0.05%
0.05
8.06
‘Uo 02
'0.11
-0.16
~0.17
'0016
-0.15
-0.12
‘0009
~0.06
~0.03
-0.01
0.04
.08
.Da11
0.13
P R
0.15
0ol
0.12
Glip

bithbie B

e




PIN
232.871
256,235
279,383
362:286
324,948

84051
13,426
18.812
24,239
29,649

354069
40.490

45,910

51.314
564712

62.099

67,480

784209
884893
99,520

110,097
120,628

146.709

172,441
197,902
223.023

2“708“0
272,351
2964625

3204697
344.394
6.096

11.854
17.617
23.372
29.138

34.899

404653
464400
52,149

57.874 .
63.600 .
69.307 .

744991
86.331
97.610

108.831 .

120.008
131.123
158.655

D IN

274383
274358
274335
27.312°

27.290

284458
284451
284 by
284437

284427

28,422

28. 415

28.“06‘
28, h01,

284395
28,388

284381
284368

284355

284342 .
26.330
284318

28.288

284259 .

284231

284205
28.179

284155
284130

28,107

28.083

294314
29,306
29,299

29,291
29,283
29,276
29.268
29.261
29.254
29. 246
29. 239
29.232
29,225
29,211
29.198
29,185
23,172
29.159
29.127

T IN

7T4e 99414

79.9910
B4e9971
90.0096

' 95,0121

29,0073
30,0076
31.0080

3240084
33,0090

3440099
35.011°0
36,6122

37,0133
3840142

39,0149

40,0154

42,0158

b4.0155
4640148

48,0142

. 50 013f

550071

59,9992
. 6449999
70,0003
74e99040.
© 79,9910
8449971
90,0096

95,0121
28.0071

. 29,0073

30,0076
31.0080
32,0084
33.0090
34.0099

. 3540110

3600122

37.0133

38.0142
39,0149

40,0154

42,0158
44,0155
46,5148

48,0142

50.0131
55.0071

P CAL-

2334318
2564636
279,785
302.730
325,429

84195

13,470

18.8403

T 246179

29,571
35.015

. 40450

45.912
51.366
- 564816
52+258

 B7.634

784528

. 39..305
1904019
1104670
121,259
147,415

173,169

198,613

2234734

248,503 . :
2801222

273,041
237.363
321.493
3454337

6,173

11.783

17.452
23.167
28,912
34,679
40. 4560
464248
52.038
574823
53.537
£9.351
75.113
364567
37.948
119,259
120,437
131,661
159,219

51

D CAL
27.3587
27.3381

. 2743165
27.2926
27.2698

2844184
284 k02

2844457
2844486

2844409
28e 4314

2844200

2844080

_‘,28.39h1, 
 28.3806

28,3672

- 2843549
28,3321
28.3121
c=0.501
_"0.520
- =04523
=0 481

28,2938

28.2775.
28,2637
. 28.2350
28,2103
2841886
2841662

28,1453

28,0980
28,0742
28,0466

:29.2963

29,3211

29, 3295
29.3265

29,3197
29,3088
29.2956
29,2811
2942678
2542526
29.2394
29,2260
29,2122
29,1882
29,1666
29,1476
29,1319
29,1177
29,0892

P DIF
-0,192
-06157
-0sibly
°0|1k7

“0.148"
’1.79“‘
'0-3309

0,047
0.248
0.263
0@153
04075
-0.003

- =0,300

=0<182

~ =0e256

-0+317

o=0e407

-0 -‘06"‘

-0.422
-0.+359
“0.319
~0.268
-0.253
'002“9
=0.248
=-0e274

-1.266.

0.605
0.936
0.879
0.777
0.631
0.476
0.326
0.213
0.087
0.0C4
-0.079
-0,.,163
~04273
-0 o346
-0.393
'U-“U?
-0.“10
-0.355

b

DIF

0.09 .

0.67

007 .
0.07
0,07
0stl

0.04
-0.01

-0.04
'0.05'

‘0q03
-0+02
0400
003
0065

0407
0409

0113

0415 -

0et7
0.18

0419 "

0.19
C.t7
0.15

fedl o
0e12 1
0edi2.

0.11

G.12 . -

0413

0.06.

-0.,05

-Cet1

-0e.12

‘0.12

-0t
-C.09

~0.C7

-0.05%
"'0.02
-0.00
.02
0.04
t.08
0.11

0.13.

0elt
O«1b
0.13

i
!
i
3
3
i




© PIN
185.821
212.670
239,174
265,294
291.1240
316.681
341,943
10.553
16.676
22.802
28,917
35.025
41.134
47.229
53,324
59.402
65,463
, 71.518
77.545
'83.573
95,571
107,495
119.346
131.139
142,862
171,896
200.511
228.784
2564676
284,157
311.342
338.184
10,446
17.005
23.542
30056
364565
43,062
48.542
55.999
62.469
684921
75.361
81.768
88.164
94,554
107.271
119.310
132,469
144,966

0 IN
29. 098
29,069
29, 042
29. 016
28.9390
28,9365
28,941
30.178
30.170
30.162
30,154
306146
30.138
30.130
30.122
30.115
30.107
30.099
30,092
30.085
30.071
30056
30. 042
30.029
30.016
29,983
29,953
29,323
23.895
23.868
29. 342
29.316
31,141
31.132
31.124
31.115
31.107
31.098
31.090
31.082
31. 074
31.066
31.058
31.350
31.042
31,035
31.920
31,005
30.990
30,976

T IN
59.99392
64,9999

‘70,0003

7449944
79,9310
84,3971
90.8096
28,0071
29,0073
30,0076
31,0080
32.0084
33.009¢
34,0099
35.0110
36.0122
37.0133
38,0142
39.0149
40.0154
42.0158
L4,0155
Lbe 0148
48.0142
50,0131
55,0071
59,9992
64,9999
70,0003
7449304

79,9910

8449971
27.0071
28.0071
29.0073
300076
31.0080
32.0084
33.009¢0
34,0099
35.0110
3640122
37.06133
38,0142
39,0149
40,0154
42.0158
44,0155
L6.0148
48,0142

P CAL
136.353
213.14¢4
233,534
265,691
291,510
317.110
3424513

10.514

16.544

22.618

28.724

34.849

40.336

47.129

53.271

59.499

65.535

71.645

77.740

83.818

295091“

137.920
119.848
131,633
143. 454
172.480
231.051
229.254
257,035
23445866
311.751
338.739
10.369
16.815
23.335
29,825
3660352
“2.906
49.452
55.3394
52,527
59,051
75,557
32,937
38.530
Ib.941
137.756
120,453
133.075
145.536

D caL

23,0655
29,0431
29.0210
2849974
28,9733
2849475
28,9190
30.1848
3001911
30,1891
30.1806
30.1689
30.1562
30.1418
30,1282
30.1140
30,0997
30,0869
30,0734
30.0622
30.0410
30,0217
30,0040
29,9889
29,9750
29.9474
29,9229
29,8995
29,8758
29.8504
29.8253
29.7961
31.1522
31,1575
31.1532
31.1425
31,1295
31.1151
31.0993
31,0824
31.0682
3140541
31.0410
31.0272
31,0147
31,0039
30.9837
30,9657
30,9495
30.9356

P DIF
~-0.286
-0.,223
-0.,176
-00150
-0.134
‘0.136
-0.167

0.366
0.793
0.807
0.667
0.503
0.359
0,212
0.099

‘00010
-0.110
=0.178
-0.,252
-0.,293
-00359

-0.395"

=-0.420
-0.422
0,415
0,340
-00269
“0.206
-0.163
‘0.1““
-00131
-0+155
0.742
1.118
1.007
0.770
0.556
0.361
0.181
0.009
~-0.09¢4
~0.189
~0.261

- =0.329-

'Dn381
-0.410
‘DOQSZ
~0.461
~0.457
-3.43%

D

T

IRt




PIN
157.384

188.112
218.355 ¢

248,202
277.642
306,64k
335.370
4,544
11,525
184484
25,442
32,380
39.308

“6.221
53.126
60,019 *
66.902

73.773

804633
87.476
94,290

101.083

107.858
121,324

134,704
148.006
161.240

174,384

206,870
238.882
270474

301.616

332,300

7464
14,929

22.366
29.775
37.161
44,525
51.889
59,230
66.583
73.901
81.220
88.528
95,813

103.070
110.316

117.533
124,716

D IN

30,963

30,930

30,898

30,867
30,838
300811
30,783 "
32,146
32.137

32.128

- 32,118

32.108

32.100

32,092
32,083

32,074
© 32.065
32,057

32,048
32,040
32.032
32.024
32,016

32,001
31,985
31.970

31.356

31,941
31.907
31.874
31,843
31.813
31,784

33,234
33,224

33,214
334205
33.195

33.186

33,176 .

33.167

334158

334149
33. 140
33.131
33.122

33.114

33.105
33.096
33.088

T IN

50,0131
5540071
15943992
6449999
70,0003
The 9944
7949910
25,0078,
26406073

27.0071

‘}28.00?@
29,0073
30.0076
3140030
32,0084
3340090 °
34.0099

35,0110
36,0122
; 37.0133
© 3840142
39.0149"
40e 0154
”“200155.
L4, 0155 -
T 4640148

48,0142

5040131

55,0071
53,9992

649999 .
70,0003

T4e 9944

2440083

25,0078

2640073
27,0071

28.0071
29,0073
30,0076
31.0080

32,0084

33.0090
34.0099
35.0110
36.0122
37.0133
380142
39,0149
Ld.3154

P CAL

1584035
188,724
218,910

248,719

278.145
3974191
335,936
40537

11,420
184309
25,237
32,192
39.161

46,134
534105

604066

67,017
73.951
. 804868

87.761

94,630
191,472

108,238

121,840
135.276.
148,614
1514851
174.989.
207.418.

239,321

270.830.
301,944,

332.673
7T+420

14,746

22.1280
29.531
364961
G444

51.848 .

59.286
564794

74,109
81643,
38.860
364294

103.518

110,796
118,041
125,269

53

0 CAL

30.9228.
30,8957 ..
. 30.8696 -

30,8433

30.8167 .
3047886 .
3047623,
32,1612
32,1491
32,1466 .
3241395 .
32,1279 .
3241143
3240994 -
3240846 .
32,0700
32.0559
32,0427 .
32,0305,
3240190
32,0075

31.9966

31,9866
31,9669 .
31,9495 .
31,9341
31,9209
31,9084

31,8797

31,8540 -,
31.8275
31.7998

3147707
33.2385

33,2409

33,2358
33,2252
33,2113
33,1951

33,1796
33.1633

33,1492

33,1343

3301212
33.1090
33.0873

33,0858

33.0756
33,0657
33,0558

P DIF.
fo-“ik

-0.326
=04254
=0.208 -
cm0e181; .

-=04179
‘00169
.=0.942
0.919
0.947

02804,
04583

0.188 .

b

0,039 '

=0.078

~+0.172
~0.242
”‘0.292
;90.326

=0+360 -

3 -01385
. =0+399.

=425

=0+ 425

=0s410: - |

-0,379 -

- 'Uo3“7d
.=0.265

~0.184

-0.131.
-0.109
-0.112

0.582
1.226
1.100
0.818
0.539
0,272
0.079
-0.0984

. =0.183

~-0,281
-0.,337
-04375
,’0.408
-0.435
-0.435
-0.433
-0obbts

DIF ...
0.13

0o11

0,09

0.08
0.907

0,07 ..
0,07 .

0.02

-0a04

=0.06
-0.,07

‘0.06‘
-E.Ohu‘
-0.02

-0.01

0.01

0.03

.04

0.06

bD.08
8.09
G.QQ“

0,11

0e11:
0.11 .
0,11
0.10:
0.09
0,06
0.05.
D04

0.04

Co=0e01"
-=0405

-0.07
-0.06
-0.0%

-=0,03
-0.01"

0.01
0.023
0.04

0.06.

0.07
0.08
g.09
0.09
0.09
0.10

Rl i s

i

b

1




PIN
139.026
153.257
1674364
181.403
195.374
12294844
263.806
297,292
336.271

6.803
144495
224179
29.860
37.532
45.199
52.849
60.484
68,103
75.710
83.311

90,886

98.448
105.994
113.505
121,014
128.467
135.927
156,730
165,460
180.076
194.608
209.055
244,738
279.879
3144532
348.644

5.565

13.444

21,343

29,236

37.123

45.005

52.873

60.747

68,592

76.432

84,238

82.055

99,844
107.628

D IN
33.073
33.057
33. 041
33.025
33.011
32.976
32942
32.910
32,880
33.871
33.860
33.850
33,840
33.830
33.820
33.811
33.801
33.792
33.782
33.773
33. 764
33,755
33. 746
33.737
33,728
33.720
33.712
33.696
33.679
33. 664
33.648
33,633
33.597
33.563
33,530
33,498
3b4e 413
34.403
3ke 392
344382
34,371
34,361
34,351
340342
34,332
34. 322
34,313
34,303
344,294
344285

T IN
42.0158
44,0155
46,0148
48,0142
50,0131
55,0071
59.9992
64499399
70,0003
23.0086
24.06083
25.G078
26,0073
27.0871
28.0071
29.0073
30.0076
31.0080
32.0084
33.0090
34,0099
35,0110
36.0122
37,0133
38,0142
39,0149
40.8154
42,0158
44,0155
46,0148
4840142
50,0131
55,0071
53.9992
6443399
70,0003
22,0088
23.0086
24,0083
25.0078
26,0073
27.0071
28,0071
29,0073
30.0076
31.0080
32,3084
33.0090
34,0899
35,0110

P CAL
139,635
153,874
168,001
182,010
135.938
2304317
2544139
237.578
330,624

6+816

14,401

22,035

29,706

37,401

45.199

52,821

50,528

684222

75.897

33,552
31,185

98,794
1164380
113,934
121,450
128,941
1364434
151,233
165,931
130.523
135,008
209,338
244,839
279.863
314,432
348.562

5,572

13.362

21,204

29,085

364336

44,925

524860

60.735

584719

764627

34,513

32,374
130,214
118,025

54

D CAL

33,0383
33,0234
33,0082
32,9951
32,9840
32,9552
32.9284
32,8993
3248677
33.8637
33.8681
33.8615
33.8518
33,8398
33.8267
33,8126
33,7982
33,7838
33.7703
33,7579
33,7454
33,7341
33,7235
33,7129
33,7039
33,6940
33.6862
33,6696
33,6557
33.6422
33.6299
33,6186
33,5908
33.5635
33.5338
33,5007
34,4129
34.4089
34,4022
34,3922
3443801
3443667
34,3522
34,3386
34,3242
3443107
34,2967
34,2849
34,2732
34,2629

P DIF
~0.438
~0.403
‘ﬂo381
-0+335
-0.289
-0.206
-0.126
~0.096
-0.,107
'0.188
0.648
0.649
0.516
0.350
0.200
6.052
-0.072
~0e175
“0.247
~0.288
-0,330
~-0.352
-0.364
-0.378
-0.363
-0.370
-0.351
-0.333
~0.285
-0.248
-0.206
~0.159
"0-062
0.006
0.032
0.024
-0,138
§.609
0,653
0.515
0343
0.178
0.025
-0 079
"0.185
~0.25%
'00326
=0.347
~3.371
"0-369

D DIF
0.12C
0.10
D.10
0.00
0.08
6.06
0.04
0.03
0.04
0.00

~0.02
~0.03
‘U.Dk
~-0.03
~0.02
-0.01
0.01
0.02
0.04
0.04
0.05
0.06
.07
0,07
0.07
f.08
.08
0.08
0,07
0.06
0.05
.04
0.02
-0.00
-0.01
~0.01
0.00
-0.02
~0.03
'B. 03
-0.03
"0002
~0.0C
0. 01
0.02
0.03
0.0%5
0.05%
0.0¢
0.3F




PIN
115.389

123.110

130.820
138,496

1464150
161.389"
176.510"

191.540
206.486
2214330

258.022

294.102

329.732

3644785

54063
13.171-

21.288

29.416
37544 °
45.662

53.768 °
610862 .

69.939

774984 .
S4.065-

102.087

110.085

11e.068

126,044

133.981

141,906
149.803 -

157.684
173.343
188,312
219,720
235.012
2724753
309,912
3464529
54737
14.033
224336
30.629
384933
L7.,248
55.598
63.936

D IN
34.276

34,267
34,258

34 2‘01

34,224

34,208
34.192
34,177
34,161

344125
3“f090“§
34,058 .
344026 -
34,983 -
3u4.972

344961

34,950’
344940

34,929

34,919
344309
344899

344890

344380

34.870

344851
3h4e842

34,833

34. 824

34,815

344806
34,798
34.781
34, 764
34, TLB
34,733
34,718
34,681
34,546
34,4613
35,587
35.576
35,565
35.554
35.543
35,533
35.522
35.512

T IN

3640122
37,0133
©384 0142
39,0149
40. 0154

42,0158
44,0155
46.0148

48,0142
50,0131

5540071 -
59.9992"
6449999
7040003

'22.0068
23.0086

24,0083

2540078

2640073

27.0071,
12840071 -
12940073

3040076

31,0080
32,0084

©33.0090
3440099
35,0110 -
36,0122

37.0133
38,0142
39,0149
4001504
42.0158
L4y 0155
46,0148
48401642
50,0131
55.0071
59,9992
6449999
20.0090
21,0069
22,0058
23.0086
2440083
25.0078
26,0073
27.0071

P CAL

- 1150809
123.556

131.283

'138.976
1464634
161,852
1764950
191.928
206,810
221,575 -
2584062

2344017

329,577
3644730

50107

13,193
21,155
294253

37.333

45,534
53-7@&

61,864
70.023
784170

'36429%

"I4,399
132.473

1104523

1184548
126,543

134.515

142,435
150,334
15841939
173.831
138,341
204.738
2204033
235,218
272.754
308,747
346.357
5.718
13.924
22.131
30.5137
38.851
47.241
55,638
54.043

55

D CAL

. 3442531
34,2429
"34e 2340
34,2252
‘34.2170
:3“0202£:
‘3441877
341747
34,1628
3he1512

34412314

f}“-0935'
3440629
‘3440280
3449799
3449766
3449699 |
3449609
34,9500
34,9373
3449234
34,9091 .
34,8945
3448797
34,8653
34,8522 °
3448401
34,8284 .
3448175
34,8079
34,7981
34,7895
34,7812

3447738
34,7589

3447457

34,7334
34,7201
34,7095
34,6809
34,6515

'34.6181

35.5924
35.5826
35,5737
35.5612
35.5473
3505330
35.5200
35.5062

P DIF

. =0.365
T =B 4371 .

,\’0035k
1‘0-356
-0.331
*‘00287

Af'UoZQg l

S -0.202
':'00157
-0.111
‘F‘OQQZQ

04047

04015

g ab
' 0.514

04555

0.431

04279
04126
-0.003

=0.,225
-04305
’00378
-0.397
~0.406
=0.396
" =0.391
<0373
-0 L] 35‘0
~0.327
- =0.282
-0.227
~0.173
-0.142
-0.087
-0 000 :
0.053
0.050
1.358
04774
0.649

0.399 .

0.186
0.015
~0.071
~0.167

L 0.624

Cigei20

0 DIF
0.07
0.07
0.87
g.07
0,07
8.07
0.06

0.05

0,04

0.03
0.00

~0,01
-0.02

-0.01
0,01

-0.01

-0,03 .-

-u.v q3

-0,03’ "

-Uopzy.

-0 01 :
0,00
0.01

0.03
0.04

0.05

0.06

0.07

0.07

0,07

0.07

6.07

.07
0.07
C.0€
0.05

0.04

0.04
.02
0,00
-0.02

-0.02"

‘0.01
-0.02
’0.02
-0.02
-0.01
-0.00

C.01

0.02

pid ba o Seribiotn

.




PIN
1724275
;804590
88,918
.97.211

105.470 .
113.758
122,001
130.226

138.441
146,633
154,790
162,914
171.038
187,185
203,196
219,173
234,980
250,743
289.612
327.894
L 74950
164429
264943
33,484
42,048
50,613
59,189
67.760
764335
84.911
93.471
162,019
110,561
119.081
127.601
136,104
144,590
153.059
161,494
169,924
178,314
186,682
203.326
219,858
236.294
252.629
268,867
308,982
348,454
11.609

J IN
35.502
35,492
35,482
35.472
35.463
35. 453
354442
354433
350 424
35. 415
35.406
354397
35. 389
35.372
354356
35.339
35,322
35. 306
35,270
35.235
364243
364231
364220
36.209
36,198
36,187
364176
364166
36,155
36.145

364135

36,125
36,115
36,105
36,095
364086
36,076
36,067
364158
36,049
364,040
364031
36. 014
354397
35.981
35,965
35,343
35.912
35.376
364923

T IN
2840071
29,0073
30,0076
31,0080
32.0084
33,0090
34,0069
35,0110
36.0122
37,0133
38,0142
39,0149
4040154
4240158
44,0155
46,0148
4840142
50,0131
55,0071
59.9992
19,0068
20,0090
21,0089
22,0088
23,0086
24.0083
25,0078
26,0073
27,0071
28.0871
29,0073
30,0076
31,0050
32.0084
33.0030
34+ 0039
35,0110
3640122
37,0133
38,0142
39,0149
40,0154
42,0158
bl 0155
46,0148
48e 0142
50,0131
55,0071
59.9992
18,0064

P CAL
72.440
80,831
89,223
37.557
105.838
114,178
122,438
130,638
138.902
147,081
155,236
153, 344
171,433
137,516
203,462
219.282
234,933
2504610
289,232
327.411
. 74945
164369
24,848
33.383
41,966
50,581
59,218
67.866
76.518
85.151
33,793
132, 434
110,330
119.551
128,379
136,585
145,059
153,511
151,927
1704303
1784657
136,977
223,512
219.942
236.261
252,479
2584592
308,476
347.836
11.637

56

D CAL

35.4929
35.4792
35,4672
35,4547
35. 4420
35,4322
35,4217
35,4119
35,4031
35,3948
35,3866
35,3785
35.3719
35,3585
35,3448
35. 3345
35.3217
35,3113
35,2815
35.2507
3642430
3642344
36,2249
3642140
36,2021
36.1885
36,1747
3641605
3641465
36.1332
36,1198
3641071
3640954
3640841
3600741
3640647
3640550
3€.0479
36,0399
3640330
36.0260
3640193
36,0065
35,9938
35.9820
35.9703
35,9589
35.9286
35.8952
36,9191

P DIF

-0.229

-0.298
-0.321%
-00356
-0.396
-0.369
~0.358
~0.354
~0,333
~0.306
-0.288
-0 .264
-0.231
“06177
~0.131
=-0.050
-0.005

0.053

0.114

6.147

0.057

0.364

0.379

0.301

0.196

0.062
-0,050
-0.158
~0.240
-0.294
-0+345
~0,378
-0.389
~0.335
-0.375
=0.354
~0.325
-0,295
-0.268
-0.223
-0.192
-0.158
=0.091
~0.,038

0' Ull‘

0..059

0.102

0.164

0.177
-0.670

D DIF
.02
0.04
0404
0.05
0.06
8.06
0.0¢
D.086
0.06
0.06
0.06
6. 0%
0.05
0.04
0.03
.01
0.00

-0,01
-0.03
-0.04
-0.00
-0.01
~0.01
-0.,02
-U. 01
-0.00
0.,0¢C
D.01
.02
0,03
0.04
0.05
0.05
0.0¢
.06
0.06
0.0¢
0.05
0.05
0.04
.04
0.03
0.02
0,01
-0.,00
~0.012
"0.03
-0.05
~0.05
g.01

bl ot

i

|
=
1




PIN D IN © T IN P CAL D CAL P DIF D DIF .
20,292 . 36.911 19,0088 204312 36,9103 -0.101 - 0.00 =
28,980 . 36,900 20,0090 284,990 36,6994 - -0,032 0,00
37.715 .. 36.889 21.0089 37.729 - 36,8879 =0,037 0.00
46.489" 36.878 - 22.0088 - 46.527 ' 36.8758  =0.082 0.00
55.308 364866 - 23,0086 554362  36.8638° -0.098 = 0.01
B4.145 . 364855 24,0083 ' 6544233 3648514 =0.138 . 0.01

724982 - 36,845 25,0078 ' 734119 3648384 ' =~0,188. . 0,02
81.818 364834 - 2640073 32.015 36,8253 -0.240 0.02
904655 36.324 . 27.0071 304912 36,8124 - =0.284 0,03
99,492  36.813 . -28.,0071 39,73 -36.8001 -0.304 0.04
108,318 364803 29.0073  108.669 3647881  =0,323 0.04
117+132 . 36.793° 30,0076 - 117.520 3647767 = -0.331 0.04
125.947 . 364,783  31.0080° 1264339 36,7665 =0,311" 0004
134,739 = 364773 32,0084 - 135,139 < 36,7566 -0.297 0. 04
143,508 = 364763 © 33,0090 ~ 143,900 ' 36.7470 ° =0.273 = 0.04
1524244 360753 © 3440099 - 152,643 3647372 ' ~04262 = 0.04 :
161,084 36,744 . 35,0110 161,360 36,7301 - =0.215 0,04 o
169,727 - 364734 - 3640122 1704047 36,7219 ' =0.189 = = 0,03 .
178.440 : 36.725 '37.0133 . 178.638 - '36.715%1 | =0.144  0.03
187.119 360716 - 3840142 " 497.317 - 36,7082 ' -0.105 = 0.02
195,753 36,707 39.0149 195,911 3647009  ~0,081 - 0,02
204,388 © 364698°. 400154 20944469 : 36,6948  ~0.040 0.01
221.554 . 36.681 . 42.0158 " 221.534 *  36.6823 - 0,023 -0.00 ,
2384585 ' 36,664 44,0155 2384425 3646693 © 0,067 = =0,02 .
255,583 - 364647 4640148 255,239 ' 36,6589 - 0,134 =003 '
272,411 - 36,632 ' 48,0142 - 271,972 3646462 0D.161 =0.0b4 .
289.171 362617  50.0131 288,612 36,6346 0193 | =005
330.613 366578 55,0071 329,753 36,6041 0.260 -0,07
5.158 ° 37.912 15,0020 5.040 37,9169 2.285 -0.01 -
134920 - 37.899 ° 16,0051 14,116 37,8908 ~1.407 C.02
22.778 - 37.888 17,0071 23,001 < 37.R780 . -0.979 0.03
31,766 - 37.876° 18.0084 ~ 31.856 37.8689  =0,507 - 0.02
40,695 '37.864 ° 19,0088° 404737 37,8600 - =0.227 T 0,01
494723 - 37.853 20.0090  49.797  37.8495 ° =0.148 = 0.01
58.821 37.341  21.0089 ° 58,880 37,8388 | =0.100 0e01 ' B
674340 37.830  22.0088 584027  37.8267 -0.129 0.01 :
77.082 37.819 23,0086 ~ 77.209 37.8139 = =0.165 0.01
86,248  37.808 24,0083 = 36.430 37.8011 -0.211  0.02
95.424° 37,798 25,0078 . 35.661 37,7885  =0.248 0.02
104,612 "37.787° 26,0073 - 1944835 37,7763 -0.261 0.03.
113,801  37.776  27.0071 114.110  37.7645 = =0.272 ' 0.03
1224995 37.766 2840071 1234326 37.7535 ~0,270 0.03
132,172 374756 - 2940073 132,535 37.7425 ° =0.275 0o 04
141,349 37.746 ° 30,0076 141,733 37,7325  ~0,250 - 0403
150.498 37.736  31.008C 150.855 37.7225  ~-0.238 0,03
1594653 37,725 32,0884 159,977  37.7137 -0.203 0,63
168.785 37,716 33,0090 169,075 = 37,7052  -0.172 0.03 :
177.928 37,706 34,0099 178,152 37,6981 -0.125 0.02 e
187.050 37.696 - 35.0110 137.136 37,6911 -0.073 0.01 :
196,148 37.686 36,0122 136,233 37,6845 -0.028 0,00 f
57




PIN
205,224
214,267
223,309
232.318
250,222
268,012
285,747
303.334
320.866
23,735
324741
41,832
50,986
60.202
69.491
784826
88,207
"97.622
107.048

116,497

125,957
135,417
1444866
154,350
163,799
173.249
182,698
192,113
201,563
210.968
2204361
229,733
239,058
248.430
257.721
276,283
294,709
312.999
331.256

51,884

61.151

70.498

79,330

89,407

98,957
108,542
118,167
127.814
137.501
167,177

0 IN
37.677
37.669
374659
37. 650
37.633
37.616
37.599
37.583
37.568
38. 694
384682
33,671
384658
33. 647
38.636
38.625
38,614
38.603
38.592
38,581
38,570
38.560
38.549
38,539
38,528
38.519
38.509
39,439
384468
38.479
384470
38,461
38,452
384442
38, 433
384416
384399
33. 383
38.367
33, 383
39.371
39.360
39, 349
39,337
39. 326
39,315
39, 304
39,293
33.283
33.272

T IN
37,0133
38. 0142
39.0149
40.0154
4240158
44,0155
4Lb.0148
48,0142
50,0131
15.0020
16.0051
17.0071
18,0084
13,0088
20.0090
21.0089
22.0088
23.0086
24.0083
25,0078
26,0073
270071
28,0071
29,3073
30,0076
31,0080
32.0084%
33.0090
34.0099
35.0110
36.0122
37,0133
38,0142
39.0149
40,0154
42,0158
L4,0155
Lo.014L3
L3d. 0142
1640051
17.0071
18.008¢4
13.60088
20.0090
21.008s3
22.0058
23.000886
24,0083
25.0078
2640073

2 CAL
2315.2935
214,178
223095
2324004
249.748
257,356
234,891
3024346
319.724

23.33¢0

32.991

41+385

51.041

604219

69.500

78.850

88,282

37,744
137.229
116.720
126,210
135,695
145,158
154,611
154,050
173.478
132.851
132,218
201.523
210.852
22041586
229.428
238.680
247.866
257,056
2754365
233,581
311,711
329.7714

51.8567

51,032

70,303

79.716

39,240

J8.8348
118.52¢0
118.225
127.342
137.659
147,338
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D CAL

37.6780
37.6716
37.6661
37.6604
37,6483
37.6361
37.6253
37.86127
37.6013
38.06843
38.6725
38, €648
38.6564
38+ 6464
38. £354
38,6233
38.€108
38.5982
38.5853
38,5731
38,5615
38,5501
38.539¢
38,5297
38,5201
38.5114
38,5035
3844354
38,4893
38. 4825
3844762
38. 4701
38.4635
38. 4591
38,4531
38.4427
3804312
38.4185
38,4072
39,3836
3943765
39,3669
39, 3559
35,3427
39. 3295
39,3157
39.3023
39,2891
39.2773
39,2654

P DIF
0.009
0.041
0.096
0.135
0.189
0.245
0.300
0.326
0.3586

-1.034
-0.765
~0.364
-0,108
‘00028
-0.013
-0.043
-0.085%
“0.125
-0.170

-0.192

-D.201

-0.205

~0.201

-0.170
~0.,153
~0.132

-0.084

=0.054
0.020
0.055
0.093
0.133
0.158
0.227
0.258
0,332
0.383
0,411
0.448
0.033
0a.2404
0.277
0.267
0,187
0.110
6.021

-0.049
-0,100
-0.122
’0 .1‘&3

0

DIF
‘00 00
~0.,01
‘0.02
-0.03
-OQD‘O
~0.05
-0.07
-0.,08
~0.,09
0.02
0.03
0.02
0.01
0.00
0.00
C.00
0,01
0.01
0.02
0.02
g8.02
0.02
0.03
0.02
0.02
0.02
0.01
0.01
-0.00
-0.01
-00’02
~0.02
-0.03
~0s 04
-0.05
~0.07
-0.08
""0009
-0.11
~0.,00
~0a 01
‘0002
“Uo 02
-0,01
~0.01
*U.UC
0.0¢C
0.01
0.01
G.02




PIN

156,898

166,

586

176.285

185.
195.
205,
215,
224,

984,

683

371

082

7{0,

234,435

244,089, .
o744

263'
+951 .
538 .
610 -
581 -

253

272

282,

301

320,
339.416
80.489
045, ..
626 -
109,313 -
068

90,
99,

119,
128,
138. '
557 o
454

148
158

168,
178.

188

198,
208,
218.
227.
237,

364

858
692

368

294
+237

158
095

621 .

936
806

247.801

257

277
287

297,
307,
326,
346.
100,

10¢
119

149

«693
267,
«513
371

620

230
045
534

053

092
W 767
#5534
128.
139.

330

304

274
129,

301

D IN

'39.261

33,251

39,241 .
39.2:31 -
39,220 . -
2394244

39,200

39.180. .
39,181

39417% . .
39,163

39. 154
39,145
39, 136
39,118
39. 102

39,085

40, 010" .
39.399 .
39.9387 .:

39,376

39,965
39,954
39+ 943 . ©
39,932
39. 922"

39,314

39.901. . .
©28.0071
1. 2940073

39,890
39.880
33.363
33.860

39.850
39,840
39,829 .

33,820
39.810

394801

39.792
39.784
33,774
33.757
39. 741
40.599
404587
40,576
43+ 565
43,555
404544
40533

T IN

2740071
2840071
29,0073

38.0076

31.0080: .

32,0084

39. 0149

44,0155

33,0090
34.0099:;
- 35.0110:
36,0122 .
: 37.0133
- 38,0142

. 40,0154
+ 42,0158 -

4640148
17,0071

24,0083

27.0071

30,0076

31,0080

32,0084
33.0090
34,0099

35.0110

3b. 0122

- 37.0133
38.80142
39.0149

40,0154

44.0155
17.0071

18,0084

13.0088
23.00960
21.0089
22.0088
23,0086

18,0084

20,0090~
21,0089 .
22.0088"

23.0086 " ‘
168,642
2540078 158,578
2640073

P CAL

157.0885
166,801
176.468
71864146
2195,768
205,403 -
(2140944
2244535

234,031

243,615
2534139
‘262.638
272,099
231,552
390,360 '

319.123
337.772

804070
‘89,630
©39.257 -
109,035:
1184894 -
128,801
138.710

168,438

178.439
138,236

138,183

208,017"
217.879

227,637
237,438
247.24%6
257.012

2864747

276,430

236,216
235,919

3054555
3244871
3ub.114

39,1562

108,956

118,905
128.939
1339.032
149.153
159.268
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“.D.CAL

39,2552

39,2446
39,2349
39.2260
-39,2178°
39,2100
39,2037

39,1973

39,1910
39,1850
39.1797
39.1742
39,1684
39,1632 ¢

39,1521

39.1406
39,1276
40,0233
40,0117 -
'39.9984
©39,9843 "
13949703
39,9560
39.9425
39,9297
39,9181
'39,9073
39,8973

39,8583

‘39,8792

39,8712
39,8635

39,8562
"38. 8482
39. 8442

39,8380
38,8332
39.8281
39.8226
3%, 8177
39.8122

39,8007

39.7888

" 4046261

40,6107
4045944
40,5783
40,5624
40,5473
40,5336

P DIF
"=0,119

0,129
Cre0,104
~0.087

"‘Oopiﬁﬁig
T 0.06%"
0.104

0,151
04195

.. 04238

04276
0,312

0 3“9‘

0.614

0.461
0,484
04520

00461
0.371

0,255
04146
0,064
<0.013
“0,057
=0.078
=0.077

=0+065

-0.031
=0.013

“0.038

0.065

0,105

0,134
9.224

0.26k
0,326
' 0.369
L 0.402
0ot
B.485
. 0.528
0.560
04929
0.738
0.526
0.349
0.135
0.081
0.021

D

DIF -
0. 01
0.02
0.01
0,01
0.01

0,00 .

-0,01
-0.02

-0.,03"

-0.03
-0.04

-0,05'

-0.086

-0,07

-0.09
-0.10

,-Uﬂii,qf
«0..03

‘0.03

-0.03

=0 02
-0101
'0000

0400

0.01. i
0.01.

0.01

0.01

C.0C
0400

—0.01 "

-0.01

‘0.02:

-0.02
-G U‘t
-G.05

-0.06 -

-0.07

-0.08

-0, 09
-0.10
-0.11

-0012‘

-0.07
‘0006
-0.04
=003
-0.02
-C. 01
~-0.00

T




~ PIN
169.350
179.412
189.508
199,671
209.801
219.930
230,060
240,224
2504354
260,518
270,648
280.812
290.946
301,074
311,103
321.167
331.228
351,221
126,341
139.278
149,277
15%.339
169.469
179.660
189.880
200,134
2104411
220.711
231,035
241,346
251.681
261.976
272.316
282.673
292.986
303,344
313.622
323.923
334.225
344,492
159,487
169,617
179.815
190.115
200,415
210.816
2214252
231.654
242,158
252.637

D IN
40.521
46.511
40.501
40. 491
40,480
40,470
4L0e. 460
404451
40e 441
404432
43.421
40.412
40e402
40.393
40,384
43.375
404 365
404348
41,129
hi1.117
41.107
41.096
41,085
41. 074
41. 064
41,053
41,042
41.933
41,022
41.011
41.002
4d.392
40,982
40.973
40.963
40.354
43,945
40,336
40.927
40.9319
41.635
41.624
41.613
4l.602
41.592
41.581
41,570
41.560
41.550
L1,540

T IN
24.0083
25,0078
26,0073
27,0071
28,0071
29,0073
30.0076
31,0080
32,0084
33.0090
3440099
35.0110
36s0122
37,0133
38.0142
39.0149
40.0154
42.0158
18.0084
13.0088
20,0090
21,0089

22,0088

23.0086
24,0083
25.0078
2640073
27,0071
28.0071
29.03073
30.0076
31.3080
32,0084
33.0090
34.0099
35.0110
36.0122
37.0133
38.0142
39. 0149
19.0088
20.0090
21.3089
22.0088
23,0086
24,0083
25.0078
26.0073
27.0071
28.3071

P CAL
1569.374

179.514

189,624
199,734
239.796
219.858
229,918
239.957
249,977
259,933
259.914
279.875
289.830
239,761
309,656
319.550
329,434
349,127
128,153
138.361
148,648
£58,969
1694313
179,625
139,944
200,235
210.514
220,810
231,033
241,239
251.453
251,666
271.848
232,019
232.159
302,300
312,439
322,557
332.676
342,739
158,276
1584822
179,379
139,927
200,472
210,958
221,431
231,830
242,319
252,733

60

D CAL
4045207
40.5085
40,4977
40,4891
40,4801
40,4717
40,4638
40.4574
4044507
40,4453
40,4395
40. 4349
40,4300
40,4254
40,4188
40,4136
40,4086
40,3969
41,1611
b1,1421
41,1233
41,1055
41,0894
41,0752
41,0621
41,0504
41.0399
41,0304
41,0221
41,0140
41.0071
40,9996
40,9937
40,9886
40.9827
40,9783
40,9723
40,9672
40,9625
40,9573
41,6653
41,6434
41,6235
41,6065
41,5904
41,5775
4145661
41,5547
41,5463
41,5392

P DIF
"0.01‘}
-0.,057
-0.061
-0,032

D.002
0.028
0.062
0.111
0.150
0.202
0.271
0.334
0.384
0.436
0.465
0.504
0.551
0.5396
0.918
0.658
0.421
0.232
6.092
0.020

-0.,0304
-0.050
-0.049
-0.0“5
0.001
0.0044
0.030
0,118
0.172
0.232
0.282
D344
0.377
0419
D463
G.494
0.760
0.469
0.242
0.0389
"0.028
-0.072
-0.081
‘00101
~0.067
'0.01&

D DIF
.00
0,01
0.01
0.00

-0.00C
‘00 00
-0.01
-0.02
~0.02
-0.03
-0.05
-0.06
-0.07
-0 OB
-0.09
-0.10
'0.11
-0.12
-0.08
=-0.06
‘000‘0
=0.02
-00 01
-0 06

8.00 -

0.01
80.01
0.0%
-0, 00
=0.01
-0.01
-0 02
~0.03
-D.D“
'0.05
-0.,06
'0' 07
-0.08
-G.Dg
‘00 Dg
-0.07
~0.05
~Ce 03
'0; 01
0.08
0.01
0.01
0.01
0501
2.00

i )

iTTHE

PR it




PIN
263,201
273,706
284,235
294.716
305,255
315,794

326.300.

336.840
347.312
179.205
189,505
199.838

210.240

220.744

231.316
241,865
252,494
263.135

273.810
284,449
295,112
305,764
316.473
327.149
337.824
348,500
211.053
221,489
232,026
242,665
253.306
2644015

2744757,

285,534
2964311
307.155
317.966
328.811
339.656
350,502
241,686
252.326
263,069
273.812
2B4.690
295.535
3064448
317.428
328.340
339.320

D IN
41,530
414520
414510
41,501
41,491
41,481
41,472
41. 464
41,455
42,109
42,099
42,089

42.078

424067

42,057

424047
42,036
424027
42.016
42,006

41,996

41,987
41,9378
41,969
414960

41,950

42.581
42,571
42,561
42.550

424540

42.530
42,520
42.513
42.500
4244931
L2. 482
42.473
424404
424455
42,399

42.389

42.378
42.3€8

42. 958 -

42,349
424339
4249330
42.321
k2.912

T IN
29,0073
30,0076

31.0080
32. 0084

33,0090
- 34,0099

35.0110
36.0122

37.0133
19,0088 .

2040090
21,0089
22,0088

24.0083
25.0078
2640073

-27«0071
-28.0071

29.0073

30.0076.
-~ 31,0080

32.0084%
33.0090

34,0099
35,0110 -
20.0090°

21.0089
22,0088

23,0086 :
2440083
25.6078°
26,0073
27.0071

28.0071

29.0073

30.0076
31.008¢0
32.0084
33.0090
21,0089
22.0088
23.3086
2440083
25.0078
26406073
27,0071
28,0071
29.0073
30.03076

P CAL
253,196

273,431
2834835
© 2944178

3244433

314,819 -
325,141
335,465

345,731
177,678

'188.534
139,471

210.169

220,875
231,565
242,225 -

252.820

‘2634416
273.954

2844500

.295.015

305,542
316,033
3264544

337,018
347.438

209,749

220,837
231,941 -
242.838

2534752

2644589
275,330
236.135
236,866

307,535

328.3084

339,619

350,286
240,952
252.259
2634431
274,526
235.542
2364513
307,437
318,339
329,233
340,036

61

D CAL

41,5319
41,5250
41,5191

41,5126
41,5077

41,5030

41,4978

41,4937
41,4883
4241453
L2.1212

42,0992
42,0800
42,0643
42,0514
42,0389

42,0292
42,0203
42,0129

42.0052"

41,9985
41,9920
41,2870

41,9816
L 41,9764

41,9714

© 42,6100

42,5845
42,5633

42.5461

4245306

42,5178

42.5069

C42.49756
- L2.4890

42,4823
42,4755

C42.4597
‘L2,u643

42,4590

43,0141
42,9903

42.9711
42.6540
42.9413

42.9293

42,9197
42,9122

L2.9040

42.8976

P DIF

0,036

0.079
0.140

00182

0.250
0,309
0.355

0.408

0olt1
0.852
0.512
0+219
0.034
"00059

-0.149

"03129

0,107
'-00053.

=0.018
0,033
0,072

04139

1 0-£65
" 0.239

0.290°

04618
0,272

04037

~0.071
-05176

-0.230
~-0.211

-0.188

“0.140

-0.100
“0.047
- 0.011%

8.062

0.299

0.027
"0’0 137
-0.261
-0.299
=0.331
-0,323
~0.287
~0.272
'0.226

D

DIF

-0.01
-00,01
‘0(03
-0.,04
’0{05
-D.- (1])
-0.,07

~0.08"

-0.09
-D-OS

“0002 ’
-0.00 -

0.01
0.01

0.02

0.02
0.01
0.01
0.00
-0,01
‘0.01

-0.02,

"0003
‘00'0‘0
"0-'05
~0..07
«04,03

'U-DD_

0.01
0.02

0.03
0403
0.03.

0,03
0.02
0,02
0.01

~0.00

‘D' 01
-Uo oL
-0.0C
.02
0.03
C.04
0.05
0.05
0o 04
.04
0.03

i

btk it

T e




PIN
3504301
263,293
2744103
284,382
295.928
306.909
317.991
329,040
340,124
351.242
293,888
304,767
315.748
326.762
337.879
348,995

324,001

335,208
3hb6els27
1.361
”510361
© 1361
‘1,361
14361
14361
1.361
1.361
1,361
1.361
1.361
1.361
1.361
1.361
1.361
1.361
1.361
1.361
10.207
16.2¢7
10.207
10,207
10.207
1¢.207
10.207
10,207
1t.207
10.207
10.207
10.207
10.207

D IN
424363
43,438
43.429
434419
43.408
434397
43.388
43,379
43.370
43.360
43.802
43.792
43.782
43.773
43,763
43.754
444155
bhe146
44,136
38,240

0.166
0.136
0.115
0.099
D.088
0.078
0.071
04065
0.060
0.055
De051
Je 046
0.037
0,030
G+ 015
0.01¢
0,007
38,491
1.246
1.014
0.856
Je7414
0.5654

0.585

t.530

O 484

0445

0e 412

0.384

0o 343

T IN
31.0880
21,0089
22,0083
23.0086
24,0083
25.0078
2640073
27.0071
28,0071
29.0873
22,0088
23,0086
2440083
25.0078
26,0073
27,0071
23.0086
24,0083
25,0078
13.8470
100,0000
122,2220
14404440
166.6670
188,8890
211.1110
233.3330
255.5560
277.7780
300.0000
322.2220
361.1110
bll, 440
555,5560
111141110
166646670
2222.2220

14,1440
100.0000
122,2220
145,4540
16646670
188.883C
211.1110
233.3330
255.5560
277.7780
300.0000
322.2220
361,1110

P CAL
350,910
2624551
2744130
2354633
296,903
308.105
319,258
330,339
341.458
352.439
233.556
305,286
316.826
328.305
339.637
350,912
325.065
336,319
348.554

1.355
., 1.351
1,361
1.3561
1.351
1,361
1.351
1. 361
1.3561
1,361
1.351
1.361
1,361
1. 351
1.3514
1.361
1.361
1.357

10.618

10.206

10.208

10.209

10.219

10,239

10.223¢

10.239
10.239
10.209
10,20¢%
10.239
10,2139

62

D CAL
42,8917
43,4531
43,4273
43,4061
43,3889
43.3745
43,3636
43,3534
43,3447
43.3375
43,8083
43,7826
43,7621
43. 7449
43,7315
43,7196
44,1377
bu,1156
44,0984
38,2406
0.1659
0,1356
0.1147
0.0994
0.0877
0.0785
0.0710
0.0648
0.0597
000552
0.051%4
0.0459
0.0373
0.0298
0.0149
0.0100
0.0075
38,4746
1.2462
1.0141
0.8562
007613
0.5539
045851
0.5294
0.4835
00469
0.4121
0.3838
0.3426

P DIF
=0.174
0.282
-0.028
-0.228
'0.329
-0. 390
-0.402
~0.410
-0.392
=0.355
0.113

" =0e170
‘003“1.

=0 .472
'00521
-0.549
-0,301
-0.510
-0.614
G.460
0.007
0.002
0.001
g.000
0.001
0.001
0.001
0.001
0.000
0.001
0.002
0.001
0,002
0.003
0.005
0.010
0.280
'L"UZE
0.010
~0.012
’00019
‘00021
'00021

"=0.020

-0.320
-0.02¢C
~-0.019
-0.018
-00017
-0.015

D

DIF
0.03
-0.,03
0.00
0.03
0.04
.05
0.06
" 0.06
0,06
0.0%
’0001
0.02
0.05
0.06
0.07
0.08
.04
0.07
0.08
-0.0C
-0.01
-0.00
~-0.00
-0.,00
-0.00
-0.,00
‘0-00
-0.0C
-OODU
-0.00
-0000
-0.00
"0. 00
-0.06
-O.UC
~0.01
-0.28
0.04
‘0. 01
0,01
0.02
b.02
0.02
0.02
8.062
C.02
0.02
.02
0eC2
0.02

i

T TR TRRTE |




PIN

10207
10.207
10,207

10.207
10,207
51,034
51,034

51.034
51.034

51,034
51,034

51.034

51.034

51,034 .
514034 -
51.034.:

51.034
51.034

51.034.
51.034

51,034

51.034. .
51,034 :

102.069

102.069

102.069

102.069

102.069
102,069
102.069
102.069
102.069
102.,069
+102.069
102.069
102.069
102.069
102.069
102.069
102.069
102.069
204,137
204,137
204.137
2L 137
204,137
20L,137
204,137
204,137
204,137

0 IN

0.279
00223
0.112

0.075 -
2222, 2220
- 15.4330

3,056
394544
6.188
Le 961

be165 |

3,600
34175
24843
24575
24 355

24169 .
2. 012

“1.875
1.677
1.368

1.099
04554
“0e 371
0.278:
404589

11.822
9,488
79373

6.303

6o 101
5.“7“
44969
4he 552
4.202
3903
3.644
3,267
2. 676
20158
1098
0,737
Ue554
424547
20,039
16,723
144339
12.567
11,204
10.122
9e240
3,587

T IN

Wlba byt
555,5560"
$1111.1110

1666.6570

100.000¢0

122,2220
d6b4.4440

166.6670
18848890
211.111°¢0
233.3330
255.5560
277.77.80
300.0000

322.2220

36141110
Bl b4

55545560 -

1111,111¢

1666.65670

2222.2220
“16,9010
100.0000
-122.2220
14b4.444C
166.6670
188.8850
211411190
233,3330
255.55690
277.778¢C

3000000 -

322.2220
361.1110
NN

555,5560

1111.1110
1666,6670
2222.2220

13,5230
100.0000
122.222%0
4G 44040
166.6670C
188.8890
211,111¢0
233.333C
255.5560

P GAL
10.298
10.208
10,2037
10.206

- 10136

51,1902

51.204 .
51.11i4

51.078

514063 .

51.056
51e054

51.054

51,055

51-055 o

51.055
51,055
‘510055
51,052

51,046 -

514027

51,0207
;504996
101.151"
102,735
112,387
132,135

132,031

192.052: -

102.042
102,045
102,053
192.062
192,970
132,078
122,087
132.035
112,091
1324041
102.018
131.979
212,551
213.387
203,943
213,858
213,724
203,642
2134624
233,647
213.612

63

D CAL
‘042786

© 042230
061127
00745
00559 -
39,5413 -
641679
L4e9537 -
‘441617
3.5980

3.1738
2.8418

2.5742 "
1 2+3536
21684
- 240107
11487486
’1f6765'
©1,3677
1.0985:
o.sswu
‘0 2786
40,7158"
11, 7553"

94614

709649
16,9015

641015

544752

4,96939
45527
4.2020

3.9027 -

3o 6440

302665

2.6755
241573
1.,0984
0.7370
0.5546

42.5822

20.0881
1647347
14,3534
12.5878
11.2268
10.1436

9.2594

8.5227

P DIF
“0.012

=0.008

04002
‘04007
0,106

3-0 134

- ~0.333
204157
=0.086

-0.056
-0. 044

04040
=0.039
-0.040
-0, 041

’0-0“2
-0s042

=0 041
 =0,035
~0,024
0,014

0.027
0,075

‘J00899

=0.653

" =0e312

=0.114
-0.021

0.016

0.026
‘04024
10.016

0.007

‘=04001
-0.,009
-0.018
-0.026
‘00022

0.027

0.049

0.088

0.777

0,367

0.095

0.132

0.202

0.242

0.251

0.240

0.218

D

DIF.
0,01

0.01

-0.00
°0901
-0,11

0.01

0.32"

0415
0.08
0405
0.04

D.OQ

0s04
004

.04

0. 04
0.04

0.0t

0,03
0,02
-0.01

-0.03 "
-0.07
=0.07

0.57
0.28
0,10
0,02
-0.01
=-0.02
~0.,02

~0,01 "

-0.01
.00
0.01
0.02
g.02

0.02°

-0.03
-0.05
~0.,09
-0.08
-0.2“
-0.07
-Ce10
-0,16
-0.20
-0.21
~0.21
-0.,1¢@




PIN
204,137
204,137
204,137
204,137

204,137

. 204,137
204,137
2044137
204,137
408,274
408.274
408,274
408,274
408,274
408.274
408,274
408,274
408,274
408.274
408.274
4084274
408,274
408,274
4L0B.2TH
L0827k
408.274
408.274
408.274
408,274
408.274
w08.274
408,274
408,274
408.274
4084274
408,274
S44,366
544.366
544,366
544,366
544,366
544.366
544,366
544,366
544,366
544,366
544,366
S44,366
St4,366
544,366

D IN
7.885
7352
6.888
6. 206
5126
Le1€H
2.156
1.455
1.098

45,367
45, 285
4h4848
444399
L3.340
43.472
42,994
42,509
41.647
40. 397
29,435
25,950
230137
20.849
18.970
17. 4086
16,087
14.961

13.988 |

13.138
12.390
11.272
9, 459
7.800
L. 168
24845
24159
46.8€7
LB, 4Tl
L4b. 371
45.661
45,243
Lha820
44,068
42.879
41.890
404823
33.467
30.108
27.283
262308

T IN
277.7780
300.0000
322.2220
361.1110
Gl 4440
555.5560

1111.1110
166646670
2222.2220

24,0220

2he bty 0
26460670
28,8890
31,1110
33.33340
35.5560
37.77890
41.6670
4742220
100.0000
122.22290
144,454 0
1666670
188.8890
211.1110
233.3330
25545560
277.7780
300.,0000
322.2220
36141110
INNNINNN
555,5560
1111.1110
166646670
2222.2228
26.6750
28.8890
31.1110
33.3330
3545560
3777880
41,6670
47,2220
52.7780
5843330
100.0000
122.,22210
14h. Gl 40
166.6670

P CAL
233,745
203.800
203.852
203.931
2044+ 045
204,112
274.056
203.998
203,922
408,304
409.550
411,155
410.831
409,700
408,347
407.078
406,007
WL, 774
604,371
408,539
408,243
407.935
417.546
437.199
406,950
496.834
406,824
406,838
436,916
407.020
437.229
407.655
408,051
4318.337
408,229
408.029
542,785
547,776
549,026
548,283
546+612
S4L4,600
541,286
5384167
537,395
538,839
552,445
550449
548.721
5474215

64

D CAL
7.8985
703624
6.8964
6.2118
5.1285
b.1662
2.1569
1.4563
1.09382

45,3566

45.2642

44,8812

ke 3572
43.9161
Lb3.4704
43,0162

"42,5525

41,7178
40,4836
29, 42044
2549513
23.1483
20,8732
19,0038
17,4456
16.1288
15.6016
14,0259
13.1728
12.4202
11.2959
9.4715

7.8033
4. 1666

. 248453

241604
46.8905
4644252
46.0057
45,6054
45,2111
44.8165
b4h,1155
43.0821
42.0148
40,9272
33.2708
29.9535
27.1702
24,8340

P DIF
0.192
0.165
0.140
0.101
0.045
0.012
0.035
6.068
0.105

-0.154

~0.315
-0.706
-0.626
-0e349
-0.018
0.293
0.555
0.857
0.956
~0.077
0.008
0.083
0.178
0.263
0.322
0.353
0.360
0.352
04333
0.307
0.256
0+152
0.055

-0.030
0.011
0.060
0.290

-0.626
-0.856
~0.720
-0.413
-0+ 044
0.566
1.139
1.281
1.006
~-1.484
-1.117
-0.800
'0-523

D

DIF
~0es17
=-0.15
-0.12
'0.09
-0.04
-0. 01
-0.03
~0.07
-0.10
0002
0.05
- 0.10
0.10
0.06
0.00
-0.05
~0,10
‘0017
'0.21
0. 04
-0,00
-0.05
-0e.11
'00 18
‘0.23
-0.26
-0.27
-0,27
~0.26
«0.25
'0-21
-0013
“0. 0s
0.02
-0.01
"Dc 06
-0. 05
.10
0,14
0.12
0.07
.01
0.1
-0.24
-0.3¢
~0.28
0,559
0.51
0.41
¢.3C

S N
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PIN:

544,366

544,366
544,366

544,366
S44.366
5444366
544,366

544.366"

544,366
544,366
544,366

544.366
544,366 .
680,457 .

6804457

680,457
6804457 .

680,457

"680.457

680+457

680,457
6804457
680.457

680,457 -

680.457
680.457

- 680,457

680,457
680.457
680.457
6804457
680,457
680,457
660,457
680.457
6804457
680.457
680,457
680 .457
680,457
680,457
680.457
€.078
0.078
0.133
0.133
G.212
0.212
0.324
C.324

D IN
22.9301
21.192

19.725
. 25545560 . ¢
2T7e77:80 -
23000000

18.492
17.339
164 357

15. 485 .

14.169

12.002

9e 384
Selbl
3. 741
2,849
484173
47,848
“7.476
47.097
466 71k

464032,
45. 345
44,054

43,079
424135
41,240
40. 408
36e530
33.400

1304629

28.240
26,179
24.393
224337
21.471
204264
19.189
18.227
16.763
14,320
12.4C8
0. 6067
4.615
34527
33,125
0.369
37.700
.110
37.258
J.168
35.797
De204

T IN-

188488390

21141110

233.3330

32242220
361.1110
bllig 40
55545560

111141110
1666+ 6670 |
2222.2220

29,1370

- 31le1110
33.3330
35,5560

37.7780

41.6670° .

47,2220

52,7780
58,3330
'63.8890°
6944440
75.0000"

100.0000
-122.,2220

1hb4. 4440

166.6570
188,8890
211.11190
23343330
25545560
277.7780
300.0000
322.2220
361.1110
bbb, 4440
555,5560
1111.111¢0
166646570
22222220
14,0000
14,0000
15.0000
15.00¢C0
16.000¢0
16.0000
17.0000
17.0000

0 CALS

545,937 -
545,078

54t 426
543,934

543,727
5434585
5434532

543.580
543,933
‘54hr439‘
545,131
WSQh.SSQ

544,542

670,176

678,713

- B68be 740
6864032
635, 318
681.697
675-392

67240387
671,030
673. 014
6774828

635.624
639,268
636960
634,053
531,131
638,633
6836.6833
635,123
683,950
633,083
532.451
632.027
681.532
h31.418
531734
632.556
682.193
631.639
0.129
0.a78
06.282
0.133
0.328
0.213
0.376
.325

65

‘D CAL.

22,8594
21,1747
19,7234

18. 4611
17,3538
164 3745

15,5022

14,1846

12.0099
9,9825%
5o 4342
3,7373°
2.8482

48,3285

- 47,8582

“7.“210 

- 47,0269
© 46eE532

46¢016%
45,1058

T Lbe 1740
’.“3.2207
42,2535
41,2833
4043193
3642299"

33,0656

30,3463

28. 0144

2640060

2l 2642
22,7419
21,4013
20,2124
19.1509
18,1974
16,7429
14,3047
11.9896
646486
4.6038
345211
38.1229
0.0690
37.6933
0,110
37.2525
0e1674
36. 7941
0.2631

P DIF
1-00300
'00131

\-U.Dii'

0.068
0,117

I P Y3

0.153
Dolbt
0,079

C=04013

04141

-0.095

'0.032

1.511

" 04109
‘00629

-0.828 -
'rO(?fQ"
=0.182 "

0.671 -
1.230
>'10377

1.094
0.386
-0.759
‘2.765

=2.425
‘1.998‘
-1.576 .

-1.210
~0.915
-0 +686
=0.513
-0.386
-0.294
°00231
~0.167
‘00141
-0.188
-0.308
-0.254
~0.174
~65.368
0.112
-113.027
-0.086
‘SQ.“83
'U-lag
-15.924
-0.153

D

DIF
0,18

0.08
0401

°0y05
-0J08

-0.,10"

-U;ii
‘0.11

'0.06 N

0,01
0.13

.09
0.03

‘0032

'0(“2

’ 0012:
‘0015‘
0-13

0i03

T=0.1b

‘0027

‘0033
‘0-28'

-0.11
0.22
0.98

1,00
0.92

0.80

0.66

0.53
.42
0.32
0.25
0.20
0.1¢
.12
0.11
0415
0.28
.23
G.1€E
0.01
-0011
0.02
.09
0.02
0.15
0.01
De16

P S




PIN
0olt74
0,474
0,671
C.671

0,920
0.920
14231
1.231
1.611
1.611
2.067
2.067
2.608
2.608
3.242
3.242
3.976
" 3,976
“4.821
4,821
5,784
154784
'6.876
164876
84107
8.107
9.489
9,489
11,039
11,039

0 IN
364313
0.341
354805
0« bl
35.268
0.516
344699
0.802
3he 94
1.026
33. 446
1.293
32,751
1.611
31,998
1,989
31.177
2. 437
30274
24372
294 265
3.615
28.116
he (1
264768
50330
25. 104
65.703
22,801
3.670

T IN
18.0000
18.0000
19.400100
19.0000
20.0000
20,0000
21.0000
21,0000
22.0000
22.0000
23.0000
23.0000
24,0060

24,0000
25,0000

25.0000
26,6000
26.0008
27.00400
27.000¢0
28,0000

28,0000

29.0000
29.00¢C0
30.0000
30,0000
31.0000
31,0000
32,0000
32,0008

b caL

CCil7h

0.475
0.644

S 0.672
0.892.

6,922
1,219
1.233
1.627
1.613
24117
2.069
2.632
2.610
3.356
36243
40113
3.976
4.956
LeB817
75.920
54776
6.979
6.864
8.155
8.096
9,476
9,436
11.000
11,045
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0 CAL
36.3134
0,307
35,8066
0.4637
35.2700
0.61586
3447000
0.8008
34,0923
1.0242
3344415
1.2914
32,7413
1.6098
31.9833
1.9881
31,1566
2.4383
30. 2465
2.9761
29. 2326
3.6238
28.0836
4.4153
26,7468
5. 4067
25,1141
6.7105
22.8690
8.6469

P DIF
0.024
-0.,139
3.971
-0.128
3.115
-0.124
0.986
~-0+125
-0.997
‘0012“
-2.408
-0.112
-3.219
-0.084
-3.526
-0.038
'3.“31
0.023
-3.016
0.091
‘2. 3‘}6
0.148
-1.“95
0.172
-0.593
0.138
0.140
0.039
0.35¢6
-0.054

D

DIF
-0.00
0. 15
-0.08
0.1l
~0.01
0.14
-0-00
Colts
0. 00
0.15
0.01
a1k
0,03
0.11
0.05
6. 05
0.07
-0.03
.09
'Goi“
0.11
-0.,25
0.11
'0033
0.08
-0.31
=0.04
-C.12
~0. 30
0.27

wlfl

T TRIBEERT T




0 IN
10.9500

16,9500
10,9500
10,9500

10,9500
10,9500
10,9500
10,9500
10,9500
1049500
10,9400
10,9400
13.3000
13,3000
13,2900
13.2900
13,2900
13,2900
13,2900
13.2900
13,2900
13,2800
13,2800
13,2700

13.2700
16,1900
16.1900
16.1900

16,1900
16,1300
16.1800
1641800
16,1700
16.1600
16.1600
16,1500
18.6900
18,6900
18.6900
18.6500
1846300
1846900
18.56800
18.6800
18.6800
18.6800
18.6700
18.6600
18.6500

T IN

336497 .

34.695

360367

384150

40.105. -
42,4325 -
4hy538
464624

484607
50.555
59,757
70.241
34,216

- 364402
- 38,384

40.214
b2,107
43.985

45,940
87,994 -

50,057

59, 868

69.974
80.206
90. 055
33,8489
36.035
38+ 194

blhe245
46. 1€6
49,986
59.894
69,931
80.052
849.943
33,316
34e425

36. 217

33,159
40,040
41.969
44,918
464142
48,238
504249
634335
6. 404
73,324

SV IN
17.560
16.07¢C

15.090

14.520
16,140
13.88¢0
13.690

13.610"
13.560"

13.570
13.740
14.680

17.5370"

15,270
14,560
14.150

13.920
13,770

13,680
13,610
13,600
13,880
144680
164030
17.570

18.64:0 -

15.200
13.810
13,690

13.630°

13.610
13.320
14.830
16.100
17.7060
17.360
15.470
1h.460
14,010
13.780
13.560
13.560
13.55¢C
13.540
13.560
14,010
14,810
15,180

Cv CAL -

16,973
16.233

154432

14,801

13.912-
'13.654°

13.437
13.408°

13,367

13.609

144528

16,736

144869 -
14,384

14.025

13,776

13.600

13,496

13.630
14.596

154934

17.631

15.502
146720
13,834

13,674

13.540
13,430
13,775
14a717
164120
17.772

164157

15,576
14,858
14,314
13.353°
13.7035
13.539

134443

13.497
13.415
13.848
tu.777
16,2041
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0 IN
18.6400
22.9200
22.9200
22.9100
22,9100
22.9100
22,9000
22.9000
22,9000
22.8800
22,8700
2248500
22.8400
25.4600
25,4600
25,4600
25,4500
25,4500
25,4500
25,4500
25,4500
25,4400
25,4300
25,4300
25.4100
25,3900
25,3800
25.3600
30.7300
30.7200
30.7100
30,7100
30.7000
30,7000
30,6900
30,6900
30.6800
30,6800
30,6700
30.6700
30.6400
3046100
30,5900
36.7700
3647600
36,7500
36,7500

36.7400 .

3€473C0
36.7200

T IN
89.331
33.5696
35.943
40.010
41,343
43. 300
45,976
486043
50.086
60.017
69.823
79.870
90. 319
33.107
344 245
34,622
354 434
364926
37354
39.301
41.109
45.8¢60
47,9439
50,060
59. 845
70.316
79.472
83,674
27.532
29,628
32,215
34,4262
36. 344
38.439
40+ 505
424 494
43.881
45,898
47,880
43,379
63.0370
63+ 365
73+ 554
20.140

22,205

24,028
24,182
26.087
284132
304145

Cv IN.

17.590
13.810
13,510
13,380
13.380
13.390
13.450
13.490
13,590
14,150
15,100
16,550
18.250
13,190
13,180
13,200
13.190
13.210
13,230
13.280
13.330
13,450
13.55¢0
13,630
14.250
15,340
16,650
18.300
12.550
12,700
12,950
13.120
13.250
13,370
13,470
13,540

13.640°

13.740
13.860
13.970
1445690
15,630
17,040
11.340
11.8090
12,110
12.130
12.410
12.670
12.300

Cv CAL
17.814
14.290
13.819
13,408
13,335
13.311
13.326
13.372
13,443
14,064
15.083
16,506
18.253
13.624
13.433
13,445
13.379
13.290
13.273
13,230
13.232
13.352
13,439
13.543
14.220
15,330
16.628
18,327
12.862
12.849
12,913
13.003
13.114
13.236
13.361
13.483
13.557
13.630
13.811
13.3837
14.683
15.637
17.036
11.532
11.836
12.081
12.101
12.357
12,627
12.880
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Cv DIF
~1.27
=347
-2.29
-0.21
0,33
0.59
t.92
.88
1.08
Ceb1
0.11
0.26
’0007
~3.29
-2.30
~1.86
"1.‘03
~0.60
‘0.32
0.38
.73
0.73
0.82
.64
0.21
0.07
0.13
~0.15
=-2+49
-1.18
" 0.28
.89
1.03
1.01
g.81
o2
.53
.36
0.35
0.24
.05
‘0.05
t.02
N ’1q69
-0031
0.24
Co24
0.43
Ce3b
0+16

~0.,00
“0.62
-0,.,51
~0433
-0.23
‘0.13
"0010
’0.0‘0

.02

0.07

0.07

0.01
-0- 01
-0.33
-0.33
=0.35
-0.34
-0.30
-0.28

=0.19

-0.11
C.01
0.03
0.08
0.11
g.c7
0.07
0.04

-0.04

-C.10

-0.09

-U.03

-0.01
.05
0.06
0.10
.09
0.12
0.11
0.13
0.10
C.05
0.07

-0.01

"0001

-0.00
.00
0.01
.03
0.03

Gl ke




0 IN
3647100
3647100
3647000
3646900
36,6800
3646700
3646700
36,6600
36.6500
3646400
3646200
3646200
37.8900
37.8800
37,8700
37.8700
3748600
37.8500
37,8400
" 37.8300

13748200
- 37.8100.
3748000
‘37,7700

- 37,8900

. .37.8800
378700
3748600 -

37.8500
37..8500

37.8400

3748300
37.8200
37.8100

37.8000 .

37.3000
3747900
37.7800
37.77080
37.7600
39,3700
39,3600
39,3500
39.3400
39. 3300
39,3200
39,3100
39,3000

T IN
32.142

“3he124
36,050

37,974

39,944
41,916

434309

45,923
‘47,978

50,029
524051

‘544085

19.916

214863

22,377
234324
25.930
284037
30,060
32,082
34,056

35,742

374538
43.923
164,139

184404 -
204481
22.038

24.088

264136

284160
30.196

344255

35,382

37. 351
33.9330
41,911
43,900
4549302
47.9338
43,992
18.021
20.048
21.399
23.385
25. 963
27.931
23,909
31.307

GV _IN
134110

13,300

13.480

13.630

13.760

. 13.870

146,000
144120
14.260
144390

14,520
144570

11,310

11.800
12,060
12.390
12.678

-12.932¢0

13.150

413+350
- 13.510

13,650

14.380

10320
210920
114460

11.740
12.09¢
12.4510

.- 124580
;120920

13.160

13.370"

13.520
13.530
134820
13.350
14,080
14.220
14,350
14,490
10.730
11.230
11.560
12.020
12.360
12.645
12.90¢0
13,140

Cv_ CAL

130114
13.324
113,509

13.674

13.827
13,969
14,190

144224
144346

14,468
16,588
14,717
1114389

11,696
11,778
12,023

124334

12,645
12.921
13.174.
134349

134557
134714
1431475

© 0104865 ¢

110052

114468
110724
9124365

12,663
12.939

13,130

134410
13.578

13,749

13,904
14,045
144175
144296
14,415
14,534
104742
11,220
11,617
11.337
12.350
12,672
12,962
13,223

69




70

0. IN T IN SV IN Cv CAL Cv DIF
39.2900 33,307 13.360 13,451 068 -0.,02
39.2800 35.894 13.560 13.649 -0.66 ~0.04
39,2700 37.971 13,740 13.830 ~0+66 -0.06
39,2600 39.935 13,880 13.982 <0478 -0,08
39.2500 41,897 14,020 144120 -0,71 ~0.,10
39.2400 43.399 14.160 14.248 ~G6.62 -0.11
39.2300 45,315 14,310 14,368 -0l ~0.13
41,8100 21.991 11,520 11,553 -0,37 -0.02
41,8000 23,317 11.910 12,001 0,77 -0.00
41.7900 25.987 124,290 12,411 -0,98 0,01
41,7800 284055 12.620 12,765 -1.15 0.00
4147700 30,055 12.910 13.061 -1.17 -0.01
41,7600 324046 13.180 13.318 -1.05 -0.02
41,7500 33,990 13,410 13.535 ~0.93 ~0.04
1.4000+001 -1.8021+6C0 -1.8213+000 ~1.8637-004 6.8915-002
1.5000+001 ~1.2853+000 -1.2856+000 3.0744-004 1.1046-001
1,6000+001 ~7.6273-001 ~7.6349-001 7.6378-004 1.6766-001
1.70004001 -2.3542-061 -2.30647~001 1.0459-003 2.4352-901
1.80004001 2.9591-001 2.9480-001 1.1081-003 3.4125-001
1.,9000+001 8.3072-001 8.2377-001 9.5735-004 4e6431-001
2.0000+001 1.3685+000 1.3580+000 6.3221-004 6.15647-001
2.1000+4001 1.9092+000 1.9090+006 1.8859-004 8.0198-001
2.2000+4001 2.4522+060 2.4526+000 -3.0923-004 1.0257+000
2.30004001 2.9975+000 2.9983+000 ~-7.9579-004 1.2932+000
2.4000+001 3.5447+000 3.54594000 -1.2109-003 1.6115+000
) 2.5000+4001 4,0938+00C¢ 4,0353+000 -1.5054-003 1.9892+000
% 2.6000+001 4e6LU5+000 4.6461+000 ~1.6480~003 243754000
L 2.7000+001 5.1967+000 5.1383+000 -1.6302-003 2.9718+000
i 2.8000+001 5.7504+000 5475134000 -1.4717-003 361474000
2.9000+001 6.3054+000 6¢3366+000 -1.2203-003 4e4007+000
3.0000+001 6.8618+000 6.8627+000 =3.4743-004 5.3898+000
3.1000+001 7e4194+000 7.4201+000 -7.1197-004 6.7027+000
3.20600+001 797844000 7.3789+000 -447823-004 8.6699+000
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Appendix B.' Table of Symbols

A ’ pai’ameters for equation 1
. B ’ vparameteré for v‘ap‘orhpres‘s‘uré éqﬁafién
G = parameters for equation for saturation densities
N péfameters for equation of state
n i.ﬁd"e:? of réfraction '
P =..pressure
R gas constant
r parameters for index of refraction equafibn o
T = temperature
x redﬁced temperature
g scaling law parameter
P density
" ‘Subscripts:”
‘c = critical point-
g = gaseous phase
% = liquid phase
t =

‘triple point
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