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ABSTRACT

The resonance of GEOS-II (1968-002A) with 13th-order terms of the geo-
potential is analyzed. The odd-degree geopotential coefficients (13, 13), (15,
13), and (17, 13) given by Yionoulis most accurately inodel the resonance
effects on GEOS-II of any of the published sets of 13th-order coefficients,
However, this set is not adeguate for precision orbit determination;additional
even-degree coefficients are required.

Values of Cyy ;5 (= .57 X 107%1) and S, ,, (= 6.5 X 1072!) {0 be used
with the odd-degree set of Yionoulis were obtained from an analysis of the
observed along-track position variation of GEOS-II, These coefficients, when
used with those of Yionoulis, yield greatly improved "fits" to the data and
orbital prediction capability, However, further refinement may be possible
because the srall effects of the remaining even-degree resonant terms were
not modeled,

The composite coefficients C,, ;; (= L.7%107*%)and §,, ;, (= +2.7 X 10727)
were obtained under the assumption that the (13, 13) spherical harmonic of the
geopotential is responsible for all of the observed along-track variation of
GEOS-II due to resonance, The good agreement of these deliberately com-
posite values with some published values of C;; ,; and 8, ., suggests that
some of the published values may also be composite to a large extent,

Tables of eccentricity and inclination funections for resonance with 12th
through 15th order terms are presented as an appendix,
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INTRODUCTION

Definitive orbit determination for satellites must allow for the possibility of a resonance with
longitude dependent ferms in the geopotential. Kaula (Reference 1) notes that every satellite has
some perturbations with a period of two or more days. For orbits of medium to high inclination,
this will result in along-track oscillations of satellite motion of about 50-100 meters or more.
Such a large effect is readily observable and must be modeled if high-quality determinations of
orbit elements and other parameters are to be ¢btained.

The GEQS-II gatellite has an unperturbed orbital frequency of about 12,82 cycles/day. Using
the approximation that beat frequency = M-mé where i is the orbital frequency of the satellite in
revolutions per day, m is the order of the resonant geopotential coefficient and & is the rotation of
the earth expressed in revolutions per day, the beat freguency is (12.82 - 13) = -0.18 cycles per
day giving a beat period of more than 5.5 days. The total perturbation from the 13th-order terms
amounts to nearly 600 meters along track. The published values of 13th-order coefficients most
accurately modeling this effect are those published by Yionoulis* of the Applied Physics Laboratory
(APL) (Reference 2), However, a residual along-track oscillation of about 150 m is still observed
with these terms. Analysis indicates that even-degree 13th-order coefficients (not published by
Yionoulis) are important. Provisional values of C,, ,; and 8,, ,; have been obtained that remove
essentially all of the remaining resonance effects for GEOS-IL

The low beat-period and eccentricity of GEOS-II make the effect$ of the resonant ferms es-
sentially indistinguishable from one another. We have obtained values ofC,; |, and 8,, ;, that have
absorbed the effects of all of the resonant terms. These composite coefficients have little meaning
but agree well with some published values. ‘

*These coefficients are hereinafter referred to as the APL coefficients.



STATUS OF DETERMINATIONS OF 13th-ORDER COEFFICIENTS

Table 1 gives the various published values of 13th-order geopotential coefficients. All are
based on satellite data, with the Rapp and Kohnlein values also including gravimetric information,

Except for the APL and SA0-1969 coefficients, the values in Table 1 are very disparate. To
illustrate the differences, Figures 1, 2, and 3 show plots of C,; ;5, 8,5 13, Ci5, 135 Si5,12» @nd
Cy7.155 S17, 13, Tespectively. Note that the agreement for the (13, 13), (15, 13}, and (17, 13)

Table 1

Published Values for the 13th-Order Coefficients of the Model for the Geopotential.

Anderle Yionoulis Ké&hnlein Rapp SAO (1966} Kaula SAO (1969)
(Reference 3) | (Reference 2) | (Reference 4) | (Reference 5) | (Reference 6) | (Reference 7) | {(Reference 11)

Cla,13 —-10x 1077 | —24 % 1071 -25 % 1071 [-07ax 107 | -22 %1077 | -.23 x 1071°
Sy5.15 ¥ -39 X107 | +.21x 15719 0 +.091% 10710 | ~.28 x 10719, 23 x 10719
Cig,13 +.073 x 1072° | +,14 x 10720 40 x 10720
S14,13 £.029 x1072° | +,20x 10720 " e 52 = 10720
Cygq3 —+11x 107 [ -,077 = 107" | +.10 x 107%° -.012 % 1072 |-,06 x 107%° |-.07 x 107
Sg,13 —+10%107% | -.037 x 107* | -.06 % 107%° -.003 X107 [~,14 x 10720 [-,02 x 10”2
Cis,13 34 x 107H
16,13 42 x 19~
Cir.13 +,16 x 1072? 36 x 10”22
Si7.13 +.28 x 107% =14 x 19722
Cis,13 88 x 10722
518,13 56 x 10732
Ci9,13 06 x 107%2
519,13 -.25 x 10722
Ca0.13 24 x 10722
520,13 20 x 10722
C21,13 -84 x 1972
891,13 -.16 x 107

*Coefficients are presented m denormalized form. The denormalized coefficients are related to the normalized coefficients (-C_,ﬂ o S{,m)
as Indicared below: Cp = h-ap 20+ DAL + l:n)!:]l/-‘2 Cf o 2nd similarly for S¢ , wherek = 1 whenm =0, and k = 2
whenm ¥ 0. ’ ? ’
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Figure '—Plot of values for the (13, 13)
coefficients for. the model of the geopotential.

spherical harmonics is no more than an order of
magnitude in amplitude ()£, m) and not even nearest
the quadrant in phase {m\{, m). This may seem sur-
prising since the effects ofthe geopotential are so en-
hanced by resonance. However, even though reso-
nance produces large effects on an orbit, the effects of
individual terms are very hard to separate from each
other, A recent study by Douglas et al. (Reference 8)
indicates that for single resonant satellites or multi-
ple satellites in the same or near the same orbit
planes, the coefficients of the same order (m) are al-
most perfectly correlated with each other and/or the
orbital period. Thus it is very difficult to obtain a
truly general set of coefficients from observation of
even several satellites on resonant orbiis,

Seven sets of gravity coefficients were used in
this sfudy. The SAQ M1 set (1866) (Reference 8) was
derived in 1966 by the Smithsonian Astrophysical

MASA-GSFC-TADS
MISSION & TRAJECTORY ANALYSIS DIVISION
BRANCH DATE __JUNE 69

BY J.G MARSH PLOT NO, 2030

Figure 2—Plot of values for the (15, 13)

coefficients for the model of the geopotential.
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Figure 3—Plot of values for the (17, 13)
coefficients for the model of the geopotential.



Observatory. This set was determined from precision reduced Baker~Numn optical observations
of 16 satellites. The set is complete up to 8, 8 {degree, order) with an additional 46 coefficients
of higher degree making a total of 122 coefficients.

The APL 3.5 (Reference 10) set was derived from Tranet Doppler satellite cbservations by the
Applied Physics Laboratory, This set is complete-to (8, 8) with additional high degree coefficients
making a total of 84 coefficients, The values for (13, 13), (15, 13) and (17, 13) were derived by
Yionoulis (Reference 2)in an analysis of tracking data from three satellites after the APL 3.5
model was derived.

The NWL 5E-6 set (Reference 3) was derived by the Naval Weapons Laboratory also using
Doppler data. This set is complete up to {7, 6) and has a total of 64 coefficients,

Kaula's set (Reference 7) was derived in 1967 from a combination of Doppler and opiical ob-
servations of 12 satellites (7 optical, 5 Doppler). This set is complete to (7, 5) with additional
higher degree coefficients,

The SAO (1969) model (Refer;ence 11) is complete to (14, 14) with additional terms making a
total of 260 coefficients, This set was derived from a combination of optical, Goddard Range and
Range Rate and laser data from 24 saiellites,

The following two sets were derived by combining terrestirial gravity measurements with the
SAO M1 coefficients. Kohnlein's 1987 set (Reference 4), derived when he Was associated with SAQ,
is complete to (15, 15) and Rapp's 1967 set (Reference b) dexrived at the Ohio State University, is
complete to (14, 14),

ANALYSIS OF RESONANT PERTURBATIONS

As noted, every satellite will have some terms with a period of at least two days. The
case that minimizes resonance, an orbital frequency of ; + 1/2 revs/day (where j is an integer)
will have a beat frequency of 1/2 day ' with terms of order (m) ; or j + 1. The beat period, the
inverse of the beat frequency, is then +2 days.

Previously we noted that GEOS-II has a mean motion of slightly less than 13 revs/day. In-
cluding the effect of T,, the beat period for the orbit is 6.7 days, resulting in large perturbations
due to 13th-order terms, Table 2 shows the perturbations along-track that can be expected for
this satellite if the normalized 13th-order coefficients follow the well-kmown rule

Crar Sg, = 107542,

The £, m quantities in Table 2 are the degree and order of a spherical harmonic. The p, q~
quantities are indices arising when the potential is expressed as a harmonic series in the Mean
Anomaly of the satellite. Thus each spherical harmonic has 2 number of harmonic components
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identified by the subscripts p, 9. The harmonic series in mean anomaly for a spherical harmonie
converges rapidly for low eccentricity (e) because the components contain a factor roughly propor-
tional to eldl for low e, Thus |q| values higher than 1 arenot important for GEOS-II. Note also
that the lal = 1 components are substantially smaller for GEOS-II than the components with q = 0.
See Kaula (Reference 1) and Allan (Reference 9) for additional discussion,

Table 2 shows two important facts, First an extensive set of 13th-order coefficients is neces-
sary to accurately model the resonance effects of GEOS-I. For this reason, the partial sets shown
in the previous section could not be expected fo produce highly accurate results, Also all of the
resonant terms for GEQOS-II have virtually the same beat period making it impossible to distinguish
them from each cther in a GEOS-II only orbital solution,

Table 3 shows the results of orbital solutions attempted for the various gravity models shown
for a b-day arc of MOTS camera data. The best orbital solution using published values was ob-
tained with the SAQ M1 gravity model using the APL odd degree 13th-order coefficients. Note that
this solution is superior to the solution obtained with the SAQO 1969 model in spite of the latters'
extensive set of 13th-order coefficients. Also shown for some cases is the RMS value obtained for
predicted observations covering a 4-day period subseguent to the 5-day arc. Note that prediction

Table 2

Perturbations of GEOS-II Due to 13th-Order Terms of the Geopotential.

41 m pg Bea(;;cgiod Along Track, Meters {with Erﬁ,m: "S",[i’m =1075/42
1313 60 -6.7 400
4 13 61 -6.5 60
4 13 71 -6.9 120
1513 70 -6.7 330
16 13 71 -6.5 , 40 '
16 13 8 1 -6.9 20
1713 80 -8.7 ] 130
13 13 81 -8.5 30
) 1812 91 -6.9 20
1913 90 -6.7 10
T 20 13 91 ~6.5 _ 10
20 13 10 1 -6.9 ‘ ' 20
él 13 lp 0_ -6.7 - 30
ete,
Rgo‘t Sum Sg\;;a.re :“J’alﬁe of all Resonant Terms ' 560 meters




Table 3

Gravity Model Comparisons Based Upon GEOS-~II Orbital Solutions.

‘RMS (Secs. of Arc)
Coeificients Orbital Solution Prediction
5 Days, 790 Obs.7 4 Days, 290 Ohs ¥

‘ SAO M1 (1966) 12.6

SAO M1 NO 13th* 20.3

SAO ML + APL 13th 8.4 ) 38.5

APL 8.5 + APL 13th 8.4 39.8

NWL 5E 6 28.4

NWL 5E 6 + APL 13th ‘ 11.9 48.7

Kaula 16.0 83.5

Kaula + APL 13th 10.1 . 39.0

Kéhnlein ~ 10.2

Kéhnlein + APL 13th - 6.2 38.1

Rapp 12.8

Rapp + APL 13th 8.1 32.1

SAO M1 + APL 13th + D & M (14, 13) 3.8 10.6

Kohnlein NO 13th 20.0

Rapp NO 13th 21.0

SAO 196971 8.8

*13th-order coefficients set equal to zero.

TApril 29 to May 4, 1968.

iMay 5 ro May 8, 1968,

t111th order coefficients set equal to zero - E. M. Gaposchkin has indicated that these terms should be ignored. (private communication)

accuracy suffers greatly when resonant terms are inadedquately modeled. We did not try predic-
tions with the SAQ 1969 model because of the large RMS of fit obtained,

Table 3 also shows the partial success of the Rapp and Kdhnlein values of 13th-order coef-
ficients. These values remove much of the effect of the resonance. We believe that this fact repre'-
sents a significant verification of partial success of gravimetric data in the determination of varia-
tions in the gravity field that are still of relatively long wavelength,

Figure 4 presents the results of an attempt to determine timing errors for the Goddard Range.
and Range Rate System (GRARR) using the SAO M1 gravity model plus the APL values of (13, 13}, ~
(15, 13) and (17, 13). GRARR residuals were computed about a five-day Minitrack Optical Track- ,
ing System (MOTS) reference orbit and a timing error was cbtained for each pass. Although there’
is a large scaiter, a sinusoidal variation with a period of about 6 days is discernable. Clearly only.
one pair of coefficients can be obtained, and these must be composite or "lumped" coeificients
which have absorbed the effects of all of the neglected terms. We chose to solve for C,, ,; and
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S14 135 Since from Table 2 we would expect the (14, 13) term to have by far the largest effect on
this orbit of all of the even degree 13th-order coefficients.

The principal effect of resonance is along-track. This occurs because the greatest effect of
resonance is to cause a long-period variation in orbital period. Mathematically, the large along-
track effect is caused by terms with linear and quadratic small divisors in the expression for
mean anomaly. For beat periods greater than 2 or § days the terms with quadratic small divisors
dominate the solution. For the resonant (¢, m, p, q) components these terms have the form (Refer-
ence 1 or the Appendix):

M2 sa‘;ﬁnmp T mp (i)G‘qu (e) A-2pt) |: sm] (£ ;)m) even "
res{tm - ¥ PP ) 1.
{(bmpa) a 3D£2mpq cos % -‘m)p:dd
Where
Dpoq = (b-20)0+ (4-2p )M + m(Q -6 “M. ) ) )
Dpnpa = (£-20)0 * (£=2p+ )M + m(0- ) 3

For circular or near circular orbits, 2 good estimate of the along-track position variation due to
a resonant (4mpq ) component is given by a + MM, where a is the orbital semi-major axis.



In considering a solution for C,, ;5 and 8,, ;5, Table 2 shows that there are two Important
resonant (¢, m, p, q) components, These are

fmpq = 14,13,7,1 and 14, 13, 6, -1 .

Using the formulae of Reference 1 or the tables in the Appendix for the Fg, (i) and Gy, (e) coef-
ficients, and the orbital elements of GEOS-II on

April 28.739, 1968

a '7701.011 km

e ,0326147
i 1052783
w 3537681
Q 1943817
M 1212007

we obtain the following for the along-track variation, AL, produced by (14, 13) on GEOS-II:

BLyy iy = 18875, ,,{(-20x107) cos[m+13(0-6) 13, ;]

+ (.12'4X10”)cos[2w+M+13(9—6)—13}\14,13]}- S

Sinece & is small compared fo M + 13 (0 -8y, that is, 1%6/day vs 60°/day, we shall ignore its varia-
tion for the 5-day arc of Figure 4 to combine the terms inAL as

ALyy g3 = 46x 1070 Ty, qcos (x* ) (5)

where

x = M+ 13(Q-6) - 13)&14'13 (8)

¥ & 695 for 2w = 703°, the value near the middle of the arc.

From Figure 4, the satellite deviates about +23 millisec. from the mean, The product of this fig-
ure and the satellite mean speed (about 6550 m/sec.) gives the approximate displacement along
track equal to about 150 m or 2.4 X 107% a_, A preliminary value of J,, ,; follows at once from
Fquation 5 as

Jig 13 ~ 5-1x 1072



At the minimum displacement, x +¥ = 180°, This occurs as seen in Figure 4 at t = April 30,275
approximately. Using the elements at this date gives

13h,, ;3 % 66° .
Preliminary values of C,, ,; and S, |, are thus
Crao1s = Jia,13 €08 13N 4 45 2.0x 107 %!
Sl4.13 = J-I4.135in13}k13.14 T 4.6% 10—21 -

These values were used with the APL: odd-degree coefficients in another redetermination of ap-
parent timing errors for the Rosman, North Carolina, observing site. This site was chogen for a
refinement of the coefficients because its location is probably better determined than the others.

To remove the observed residual sinuscidal variation of apparent timing errors for Rosman
it was necessary to increase 13, ,; by about 19° and to increase J,, ;; by about 1/3, yielding
the improved values.

.57 x 10721, s 6.5 %107 2%

14,13 14,13

In the determination of these values, it became obvious that the apparent constant bias of b millisec.
in Figure 4 ig spurious.

These values give excellent results, as can be seen from Table 3; however, further improve-
ment in the determination of the (14, 13) values is possible since they have absorbed the effects of
all of the unmodeled even-degree resonant terms as well as any errors in the odd-degree terms.
The result is that the value of J, ,. is probably too large by only a small factor, since the total
effect of all of the resonant terms is near their root-sum-of-squares and (14, 13) has by far the
largest effect of the terms not reported by Yionoulis. The effect of the neglected terms on 13X, ;.
is random, but the quadrant of 13X,, ,, is likely correct again because (14, 13) should be dominant
among even-degree terms. Figure 5 compares our values with those of Rapp, Kohnlein, and SAG
1969, The agreement in phase angle is good. The magnitudes are very disparate between the dy-
namic and combined dynamic-gravimetric determinations,

Figure 6 shows the apparent timing errors for Rosman ranges using the improved values. If
the low elevation passes are excluded, it will be seen that the apparent timing errors lies along a
nearly straight line with small slope. This deviation could not be attributed to unaccounted-for
resonance effects. This apparent secular effect is only about +3 millisec. (about 20 meters) over
the 6-day period shown, an amount that is tolerable for activities (such as station position de-
terminations) that use arcs of 1 to 2 days.

Composite values of C,, ,, and §,, ;. were also determined. Figure 7 shows the apparent

GRARR Range timing errors when no 13th-oxder coefficients are included in the MOTS camera
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}_ i : : .Kol ; ; E £, m,p, g = 13,13, 6,0
i C14,13x 1020
Applying Equation (1), we obtained the preliminary
s values
T Cigqa = — 1.7 x1072°
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coefficients for the model of the geopotential. lished values are also composite 10 2 large extent,
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Figure 6—Apparent ROSMAN range hmmg errors with SAQ M1 gravity, APL 13th-order coefficients and
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CON CLUSION

We conclude that resonance is likely to be a serious problem for precision orbit determination.
for low altitude satellites such as GEOS-II. In the specific case of GEOS-II, it was found necessary
to refine published values of 13th-order coefficients to obtain aceurate results. Because of the ap-
parent difficulty in obtaining accurate estimates of high order coefficients from resonant orbits or
gravimetry, accurate analysis of specific orbits probably requires a solution for one or more
resonant coefficients simultaneously with the orbit elements and other parameters of the problem.
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Appendix

Tables of Inclination and Eccentricity Functions for Low Altitude Resonant Orbits

According to Reference 1, the resonant (£, m, p, q) sets are those for which ﬁ,gmpq is-zero or
small, i.e.,

b'ﬂmpq = (’ﬁ‘?p)&)+(rﬂ—2p+q)l\;{+m(ﬁ-—é) 2. (Al)

Since & and (are always small compared to M or &, Equation Al will be fulfilled when

A=2+M ~ nb (A2)
or, setting

M o= ﬁrevs/day )

8 = 1 rev/day ,
then

L-24q = ¢- (A3)

1t is from Equation A3 that the resonant (£, m, p, q) sets are obtained. For example, for
GEOS-II

13, 13, 6, ©
13, 13, 7, -2
14, 13, 6, -1

15, 13, 7, 0

etc.
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The sets indicated are form/s = 1. Values for m/s = 2 give resonances with 26th order terms,

but these-2nd order resonances are not important unless the regonance is very deep.

For the beat periods usually encountered with low altitude satellites, the formulae for the

perturbations of the elements given by Kaula (Reference 1) are adequate. These are

Aa,gmpq

Ae,ﬂmpq

AT

Ai,‘[{mpq

M oa

AM’Empq

pa

P Ffmp O (17 €%) 7 [(1‘132)“'2 (4-20+q) - (’5—21))] ST

pal

£
pa,

4
pa,

pat

va,

2F'£mp G'tpq (t-2p+ ) Sfﬁmpq

H

® abt2 [(.g_gp)gu + (£-2p+ QM + m(h—é)]

na’a“-"e[(«ﬂ—zp)&: + (A= 20+ q)M + m(Q- )]

[(1—e2)1/2 "1 Fy,, (9G¢,,f€) — cot1(1-e?)1 (9Fg,,/01) G,qu] Shmpq

ng*? [(£-2p) & + (4= 2p* p) il + m((2~ )]

Ffap oy [(/ﬂ— 2p)cos i= m] Sfapa

1

ngl*3 (1-e2)V2sini(d-2p)o + (-2 +q)M + (- )]

(aF’ﬂmp/ai) G'gpqg’gmpq
nsvt3 (1" e2)1/2 SLnL[(fﬂ" o2pYye + (/ﬂ—2p+q)l\.f[ + m(h—é)]

[— (1-e?)e™? (ac;,gpq/ae) + (£ +1) G,gpq] Ffmp Shmpq
+

nal*3 [(£-2p)é + (£~ 20+ Q)M + m(O~ §)]

3'“35' Flop R Hmpq (P~ 2P F Q)

at*2 [(4-20)0 + (L-2p+a) M + m(a-6))°

The quantity Sg . is the integral of sy, ., with respect to its argument, where

and

For beat periods greater than about 50-75 days, these formulae will be increasingly inaccurate

. (&—m)even
Stmpa ~ Jda {('3"25’)“’ t(d-wrM ¥ m(Q-E-P\,ﬂm) ’

sin (’ﬂ—m)odd

Ci, ™ J',gmcosm}\.,ﬂm

Sp. T Jpusinmhg .

and should be used carefully if at all,
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In Equations A4 - A9, there is only one term likely to be of considerable significance. This
is the 2nd term of Mg q- It contains the square of the beat frequency ]'),gm pq 25 2 denominator.
Thus, a good estimate of along track displacement can be obtained from a - AM for cases with beat
period >2 days or so using only the second term of AMm,

The rmost difficult aspect of using Equations A4 through A9 is obtaining the values of the F&G
coefficients or their derivatives. To this end, tables have been prepared that will yield values of
the functions and their 1st derivatives to 2 significant figures over a large range of eccentricity
and inclination. The coefficients needed for calculation of the effects of the principal even and
odd degree geopotential coefficients only are given. S

The tables are not constructed with evenly spaced tabular intervals. Rather they were con-
structed to permit use of Taylor's expansion for nontabular entries, To illustrate the use of the
tables, consider the calculation of F,, ; ; {105°8), needed for GEOS-II. First, locate the appro-
priate interval in the table, in this case the interval between 104° and 106° (XLO and XHI in the
tables). We expand about XMID, in this case, 105°, yielding

Fyqag (105%8) = Fp, .. (105°) + (.8/57.3) (-186x10%)

(.50 x10%3) + (.8/57.3) (186 x 1014)

§]

.56 %1013,

Note that the incremental angle for XMID must be converted to radians, Higher accuracy can be
obtained by using the 2nd derivative also, but this will seldom be justified. The use of the tables of
eccentricity functions is entirely similar, except that no conversion of the incremental eccentricity
from the value at XMID is required.

References

1, Kaula, W. M., Theory of Satellite Geodesy, Blaisdell, Watham, Massachusetts, 1966,
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Definition of Symbols Used in Table Al

XLO - Lower value of satellite orbital inclination.

XMID - Middle value of satellite orbital inclination.

XHI - Higher value of satellite orbital inclination.

FXMID -~ Value of the inclination function corresponding to the middle value of inclination.

DFXMID - Value of the first derivative of the inclination function corresponding to the middle
value of inclination.

DDFXMID - Value of the second derivative of the inclination function corresponding to the middle
value of inclination.

16



Table Al

Tables of Inclination Function Coefficients for Caleulation of the Ef-
fects of the Principal Even and Odd Geopotential Coefficients.

EVYALUATION OF INCLINATICN FFNCTION FOR L=12 M=12 P= &

XLo*

3C 0D
3Le00
J2e00
3309
34,00
358D
3600
3700
38400
3900
4i.00
4300
G45400
4800
56400
6C«G0
62400
&4 .00
66200
68,00
7800
T2.00
74.00
76400
7800
B82.00
84,00
B6.00
88 .00
5000
G200
B4 00
5600
SGe Q0
10000
102CO
106400

xmip*

FCe 50
3le59
32450
33«50
34250
35050
I650
3T7e5%
38.50
30D D0
42400
44 4,00
45000
5300
584,00
6100
5300
S5400
6700
6500
Tia00
73.00
7500
7700
B81l.00
83.00
85.00
BT7«00
89,00
S91.0C
G300
95600
9700
9%9e 60
10300
104200
1il.00

XHI®

31.00
3200
33«09
34400
35.90
36400
37.002
38400
39 2Q
41,00
4300
45, 0¢C
48400
S5 00
60000
6200
64,00
560?0
6800
TR 00
7200
T4:.00
76000
78.00
82+ 090
84,00
8500
88.00
9900
G200
G800
96000
98.0Q0
120900
102400
10600
il1ie00

*Values of inclination in degrees.

FXMID

Ce2400
G 318D
Qa3 7D
L5400
Ca 6910
N.B87TD
Ce110D
Gel137D
Cel70D
Q42300
0 «334D
Qe473D
06510
Qe 166D
D¢ 275D
D,3530
D« 408D
T+ 463D
05170
N.,567D
De5614D
D« 6853D
06850
Ca708D
047220
Le714D
e 696D
0+668D
D 46320
De589D
De542D
O:450D

438D .

0 +3840
0o333D
Q+260D
0e127D

DFXMID

Q «395D
501D
¢ +630D
£t e 783D
0 «S630
ND+317D
De142D
Q179D
02020
D «257D
Q+346D
G 452D
0«S74D
D+108D
01420
G el154D
01580
01570
O0+151D0
0.140D
Hol24D
041030
C 784D
0.508D
=0}« 898D
=0+ 387D
-=() s666D
=0 918D
-0113D
=0 o1 36D
-0 oi1430
-0 150D
-06153D
-3 818510
-0 s145D
-G «131D
-0 854D

i
i
i¢
10
1c
il
11
L |
13
11
1z

i1
i2
1z
1z
i2
i2

12
12
i2
11

i0
13
11
11
i2
iz
12
iz
12
12

iz

12
il

DOFXMID

QeS53D
Ce OTCD
Ge8G30
D,952D
Gell2D
0+3130D
Cel5CD
41710
L1940
Ce229D
Q275D
De326D
Ce372D
C.428D
e 30CD
Col 84D
Q04090
-0 e G700
-Go243D
-0 390D
-0e 528D
~0ae 653D
-0e 7530
=0o 828D
=( 864D
=G+ 831D
-G s THESD
=Ca6T1D
= 554D
-0e&22D
-(1e282D
~-Ce1&3D
—0e123D
2«307D
Ca208D0
Q315D
£+3920

11
13
b3
i3
12
12
iz
iz
1z
iz
12
12
iz
iz
iz
iz
11
11
12
12
iz
iz
i2
12
12
iz
12
iz
iz
iz
12
12
11
1z
12
iz
12
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Table Al (Continued)

EVALUATION OF INCLINATIAN FUNCTION FOR L=12 M=12 P= &

X0

3GCe00
3D 50
3i.00
31.50
3200
3259
3350
34050
35«50
36e50
37«50
38050
39+ 50
4G, 50
4150
42450
A3e 50
44450
4550
4700
49400
Fi«.00
£3.00
SSe 00
58400
65400
6% 00
7100
7300
7300
T7e00
TS« 00
81.00
834 00
85.00
BT+ 00
894,00
92,00
G4 ,GQ0
96400
S8.00
100.00
102,00
164.00
106.00
108.00
110.00

XMID

30e285
3075
31«25
31e 75
3225
3300
344 0G0
35400
36«00
3700
38400
390 20
&0 00
43100
4200
4300
44400
450 00
4600
4800
E0s 00
S2:00
5400
56800
6300
68000
75«00
T2e Q0
T&e GO
TS« 00
78+00
8009
82400
84, 00
B6200
88.00
91400
S32.00
95. G0
Q700
99,00
101 .00
103.00
105,00
107.00
109,00
1ii .00

XHI

3N .50
31 .00
3ile50
32.00
32,50
33+ 50
34,50
35«50
36450
3750
38e¢ 50
3950
40450
43150
425G
&34 00
4450
45450
470G
4G« 20
‘S5LeNN0
53.00
5500
58« G}
6600
69«00
Tia.00
T3.00
T804
TT+00
7920
Bi.0N0
83.00
85.00
87.00
89,00
G2.00
94,00
96,00
S8.00
150.54
102.00
104.00
105,08
108,00
110.00
111.090

FXMID

Cal Q9D
Q228D
De271D
Ce322D
Ca380D
Ge 406D
Qa66TD
Da 905D
De3 21D
Cal6iD
CuZiZD
Ga275D
0e355D
Lad54D
0 STS0
Ne 7220
Ge30LD
Qe1131D
D«1370
Q82020
Da 2910
Ced03D
Ce5610
Cea 752D
Ce17%D
0a288D
043380
fr¢391D
Ged44D
Os 4970
Ce 547D
C+ 5940
Ce634D
0«668D
0. 693D
De 708D
0.712D
G4 702D
0.68LD
0«652D
Co£1SD
L5710
Ge522D
Cu&4 72D
Ca 170
D e3640D
23130

08
ng
08
na
08
o8&
o3
ca
el
09
09
b
09
0%
o9
09
09
in
10
10
iQ
10
i0
10

OFXMID

Co392D
V459D
De536D
O 624D
T 7230
O +898D
TCelloD
De155D
Do 200D
Qe256D
Qe 325D
04080
0.508D
05260
D«766D
Q9290
Cell2D
0a3134D
DelH9D
MNe213D
T 42530
383D
G 485D
046060
0412980
0+3140D
G +148D
f1,i52D
Q0+153D
V149D
0,140D
L1260
01070
U «842D
0.5810D
{ +297D
—-0a1490D
- +241D
-0 715D
-0 «561D

T =G e117D

=0 133D
-0 +145D
=0 #+151D
-0 «153D
=D «15GCD
-0 +144D

09
0g
09
09
Lo 1=
¢o
10
0
ic
1c
ig
ic
o
10
14Q
e

DDFXMID

Ge717D
(e822D
Ce933D
Ce1 07D
Gel22D
CelbED
Ol 850
Te2330
Ce289D
Ce38ED
TeR320
De521D
Ge62320
Ce 738D
Ce 8570
Cedi0iD
tell7D
Cel3GD
NelS2D
Ceig2D
236D
Ces2E8GD
Qs323D
361D
0+358D
042750
C.186D
Qe 756D
=Co50GD
=a188D
=3+330D
e L 1:3:0
=0 .596D
-G 704D
-0« 787D
- 838D
~0e 8520
—0e8i7D
-0a 7430
~-0 g ES3D
- e 5340
—-Ce&O0CD
—Da 259D
-0a119D
Ca:410
0e1330
Ge233D

0
10
D
i1
il
11
11

11

21

£}

i2
1z
1z
1z
12
iz
ia
12
12
12
12
12
13

i
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Table Al (Continued)

EVALUATIION OF INCLINATION FUNCTION FOR L=13 M=12 pP= 35

XLo

AL. 00
31000
32«C0
3400
3600
3500
4300
45400
47400
49,00
Si.00
E3.090
54 50
55250
5650
5750
S0 50
539450
50«25
60e75
61a50
63e GO
67«00
69«00
7i.00
73«00
TS+00
TT00
7900
81000
B83eGD
85.00
89«00
9100
QZ2e 00
92:62
8300
S350
94,00
95400
95,00
I7+80
S8400
9Ge 00
101,00
103.00
iS00
10700
10900

XMIB

30«50
31450
3300
35400
37.00
41.00
444,00
465400
48,00
50,00
52«00
54,00
55600
E6,00
5700
58400
59400
60,00
Sle 50
6100
62«00
6500
£B+09
0. 00
T2:00
TAa00
76.0C
78400
80« 20
S2+00
84400
B7.0¢
9D« 00
Sle 50
92 50
9275
$3.23
93«75
84450
5259
Q96a50
G750
9850
10020
10200
104.00
i106.00
10800
iiie0Q

XHI

3t1.00
32400
35.00
36400
39.00
43,00
45400
47400
4Q.00
51. 00
5300
540 5C
55«50
56650
5759
5858
5950
6025
60475
5150
639D
67«00
69,00
Ti+00
T3+00
TSed0
T7+20
TS« 00
8L.09
83:20%
8500
89.90
9E. 00
G2« 50
926 62
93,00
93«58
G e NN
9500
96000
9700
9800
900
103i.20
103.00
105.00
107.20C
10%. 00
111,05

FXMID

-0.113D
—Geld3D
~04198D
=0es 296D
=-0: 425D
=0e 762D
-Cell16D
-LeilaSD
=0e1 75D
~0 e 20860
~De 226D
-0.2642D
=Ce276D
-D. 285D
-0y 295D
-Ce 302D
=0 307D
=0 «308D
=-0o310D
—-C+ 309D
=0s 307D
=0« 283D
-0 e 235D
—De+193%0D
~fle1 39D
—Ce 811D
-0 o2920D
DL 419D
0a999D
Col54D
Q201D
f.255D
Co287D
De2SaD
Ce 2960
lie 256D
N.295D
Qo295D
Qe2820
Ga288D
Ne2810
Qo273D
Ce 263D
Qe 247D
00,2220
Do 185D
Ce1468D
Ce1410
Q104D

11
11
13
11
1t
11
1z
iz
12
12
12
iz
12
12
iz
iz
iz2
12
i2
12
iz
iz
i2
iz
12
11
i1
i1
12
1z
iz
12
12
iz
iz
12
12
12
1z
iz
12
12
12
iz
12
iz
iz
12
iz

DF XMID

~0 e154D
-0 a185D
-0 2380
-Ne3230D
-0a420D
=D «6320
=C 777D
-0 o 848D
=N.888D
-0 e885D
-0 aB8320
- «723D
=0 s 648D
=0 «558D
-0 e 455D
-0 e340D
=0e213D
= o 7ESD
=0 24970
Q «5840D
Ce2200
De590D
Q124D
C el 390
021580
Qal1710
Del786D
V173D
0 el163D
QalasD
01230
D822D
03820
C el 9D
Ce338D
Q01230
-0 63200
~0e128D
-0 e2130
=0} 323D
-0 od2%D
-0 5080
-3 «E83D
=0 26 T73D
=0 752D
=0 « 786D
-~ 785D
- 745D
=G e 6549D

12
iz
iz
iz
12
i2
1z
iz
iz
iz
iz
i2
iz
2
iz
12
iz
i1
10
i1
iz
12
13
i3
i3
13
13
i3
13
13
13
i2
i2
iz
11
10
i
iz
iz
iz
12
12
iz
i2
i2
iz
ia
iz
12

DDOFXMID

~04 157D
=-CelBSO
-0«2210
=0e2610
~Ge291D
-0e«3CID
-Ge242D
=Cal64D
~Ge 567D
Qe772D
G230D
Q2920
Lo 473D
Ce5520
Co626D
G 6950
L7560
08080
GaB83i0
DeB853D
CaB31D
Ce896D
De788D
D+ 648D
[ FY-NY0
Ce 258D
DL.329D
-0el 2D
-Ca4 00D
—Qe5T7ED
=04 715D
={ie 830D
~0e8310
~-0e 793D
~De 755D
=0+T4E5D
-~ 721D
- e 596D
-~ 6SED
e 396D
-0a532D
-0 e465D
~Da39&6D
~e 292D
=0s159D
~0 oA BSD
Ce6230
Ceaidd2D
CeZ216D

13
23
13
13
13
13
13
13
iz2
12
13
13
i3
13
23
13
13
i3
13
13
13
13
13
i3
13
i3
12
13
13
13
13
13
13
13
313
13
13
13
13
13
13
13
i3
i3
i3
12
a2
13
13
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Table Al (Continued)

EVALUATION OF INCLINATION FUNCTION FOR L=13 M=12 P= &

XLO

3Ce00
3100
3200
3300
34400

Se 00
36.00
3700
3BeD0
359.00
4L 00
4200
44000
4700
52.00
54 400
56:00
58.00
6000
6524060
63«50
64450
6550

EG6e 50

67«50
68450
69425
6975
T0=50C
72«20
TEa GO
7800
B85 +00
8240
B4 .00
86,00
88«G0
0.0
92«03
S4eCO
9800
iD.20
13107
iGie &2
10200
15250
15300
104000
10500
iGe.04
107020
108400
1i¢.00

XMI1D

30«50
31 .50
3250
3350
3450
35«50
36450
3750
38050
3950
41 00
2300
456 D0
5000
53,900
55000
"S7. 00
S8, 00
51400
63620
G54 409
&£5.,30
56e O
6574490
6B DG
6300
65250
TRL20
Ti« 00
T4.00
TT« 00
T9.00
Bl.98
8320
B85.00
B7:00G
8300
9100
9300
9Ee 0D
9900
iDD.5%
1Cle 50
101,75
152425
1020 75
103.50
1G9 59
IQ5e 50
1C6450
10750
10G.08
11i.00

XHI

31«00
3200
33«92¢C
34,00
3500
36400
37.00
38.00
39000
40400
42.00
44400
47 N
S 250
54400
S6e 00
580900
60.00
65200
63250
544,50
6550
65250
6750
68050
69a2S
6975
TD 50
T200
7600
7500
B O
82400
842G
B6.00
88,00
90+ 08
92.30
G408
9840 G
10000
101 .04
151862
in2,00
10250
193.8¢C
104,06
105.00
10600
10700
108.00
110420
111.00

FXMID

=Da13GD
—=0e 189D
-GCe252D
-Ce333D
-0 o4 34D
—QoS56LD
~0e 716D
«0e QNSD
=0e«113D
-0a2410
—Cei91D
=D W279D
~De3940D
-0a 821D
-DWi170
~0ol 44D
-D=:1730
-002020
—-Qa 230D
—-La255D
-~R e 266D
Q276D
-0 «£84D
—0e2931D
-Ge 295D
=0 287D
~( 298D
-De289TD
-G e295D
=Q.272D
Qe 226D
= 18630
-Cel133D
~C e 769D
=L 1770
Do /422D
Del0ND
0a3153D
De2080
2e253D
GeZEAD
Qe 251D
Gea2930
Ca 293D
G e 293D
a2 920
0 e2890
De285D
De 278D
Ce269D
2.260D
Do 243D
P 2E7D

19
10
10
ic
io
ig
1%

13
iz
12
12
iz
12
12
iz
12
12
i2
i2
12
12
12
iz
iz
iz
iz
12
i1
11
ii
1z
i2
12
iz
i2
iz
12
ia
i2
12
12
1z
iz
iz
12
iz
1z

DFXMID

-0 #2470
-0 a320D
—Ce4100
-0 «5150D
-0 +6490
-~ 802 30D
-5.982D
-Nei19D
- e1430
-Qei70D
=-Dal2i5D
-0 428%D
-Q «373D
=0 2a60Q 8D
=2« 736D
-0 »7T98D
-0 o 830D
= 825D
=0 a773D
-2 671D
-0 46000
=0 e53I6D
-G a420D
- e«312D
-3 193D
-0 o564 80
0.252D
CoTY7D
Ge215D
0 «&6620
Dol NS0
Qe134D
%1530
Q166D
DaiT2D
Lol 70D
2010600
Dei&{D
L1220
L eBL4D
Q,375D
T L5610
3¢ 249D
=3 +816D
= 728D
- 135D
-0 225D
=0 +335D
-0 g2 35D
- 523D
=D +599D
= +689D
=L 767D

i1
11
11
11
it
i1
it
12
12
12
12
12
i2
12
iz
iz
12
12
iz
i2
i2
A2
iz
12
12
i1
iG
i
12
12
i3
13
13
13
13
i3
i3
i3
i3
1z
iz
12
11
ig
i:
iz
12
iz
12
2
12
12
iz

DDFEXMID

=04377D
-G+ 465D
~C e S66D
= e &B2D
-£,8120
-(e 9530
-0«311D
-e127D
-Ge i 45D
=Gel163D
—Ce19CD
= o 225D
-0 254D
- 2670
~(Gez2llD
-0e 140D
-0 4220
Ca 7930
Ce2i50D
Qe 368D
N 343D
Ce516D
£ oDBGD
R 651D
Qe 710D
feTEID
Q,783D
28020
{1a B340
(e 857D
Ge 764D
Ga 638D
QA THRD
Ge2700
Ce5E1ID
—~{al 69D
-y 3770
-0 e S58D
~De 700D
-Qa 8240
-0s B34D
-Be 796D
=0e7E&2D
-2 TSAD
~ e T2G0
Qe TOSRD
—-Ga 665D
- 623D
—-GZe538D
=-CodTHD
—Ca 3990
-0+ 2920
-G 155D

iz
12
ia
12
iz
12
13
13
13
13
13
13
13
13
i3
iz
12
1z
13
i3
13
13
i3
13
i3
i3
i3
i3
13
13
13
13
i3
13
1z
13
i3
i3
13
13
13
i3
i3
i3
13
13
i3
i3
13
i3
13
i3
i3



Table Al (Continued)

EVALUATIOGN OF INCLINATION FUNCTION FOR L=13 M=13 P= §

XLo

3GCe U0
3100
3200
332200
3400
35«00
36«00
3700
3e.00
4300
42460
44400
87«00
53,00
5600
SBa00
6GeCO
62,00
640090
656200
SB+0D
TE»GC0
T2+00
74480
78«00
8000
BZ+00
8400
86400
88400
S0+.00
2000
S4,.,00
G609
S8..00
~102.,00
109690

XMID

30456
31590
3250
3350
3% SC
35.50
3 Ge5D
375G
39,80
41 .00
43,00
45400
S51.00
54400
5700
59400
61480
53400
6500
ETe G

656G, 00 -

T71.00
T304
7700

. 7900

81000
83. 90
85.00
8700
869200
91.00
53, 0A
$5., 060
97.00
1606. 00
107.00
1il.00C

XHI

3100
32+00
3300
348,00
IS0
3620
3700
38.00
LS 2 o)
A42.00
44,00
47« Q0
53«00
56400
586 00¢
60« O
62N
654000
5600
5800
TFO0.0C

T2a 00

T4 .00
T8e 0D
8D .00
82040
8400
8&5.D0
8B:00
0 «DO
G20
Sh 00
86500
98.00
102.00
109,069
111 .00

FXMID

Qo200
Del 20D
BeiS6D
Ga2010
Q-256D
Qe323D
GCaaDAD
Q50D
D e&TID
80,9930
021400
0.3193D
Q432D
DeB59TH
Q.788D
Ge 325D
QelI6D
Qel120D
el 34D
CellGD
Ce1STD
De165D
Celi72D
Ded 76D
Da274D
N.1i70D
D«18630
0+1540
Ds143D
Qel31D
0ei118D-
(s S 1243
C.o09D
Qe 780D
0+6010
Ce282D
01650

19
1i
ii
i1
ii
i
i1
i1
i1
i1
12
12
iz
iz
12
iz
13
13
13
13
i3
13
i3
13
i3
13
13
i3
13
13
i3
i3
i2
i2
i2

12

CEXmID

Dels4TD
 «185D
De231D
N«285D
0 e349P0
U2422D
C o540
0«60 2D
C 767D
Ho103D
0«134D
D168D
Q288D
Ne3430
D 383D
0e35%D
Ce02D
Oe«322D
De368D
223360
22780
Se215D
Gel144D
021370
-0e9S22D
=3+166D
-1 e 232D
-0 238D
=0 332D
-+ 362D
=0 «+350D
=0 384D
=D4i377D
-0 368D
03210
-0« 200D
=0s135D

12
iz
iz
12
iz
2
i2
i2
i2
13
13
13
i3
13
13
13
13
13
i3
13
13
13
13
12
iz
i3
13
i3
13
1z
13
13
i3
i3
13
i3
13

DDFXMID

Co 221D
Ce 245D
(e 286D
Nne336D
e 391D
0.,450D
{5130
825790
0. 682D
£e821iD
Ce9S2D
Cel1GED
Ge1i2D
09400
05920
Da 2770
-(e 885D
—(ad4BED
-0o8970D
-(a8129D
-0al650
—5.:9¢D
~te215D
-0a2280
=(}a220D
- 292D
—-Lei 76D
-0el&3D
—Ga1Q70D
~0e687D
~-0e3%1D
GCe 486D
Qe 350D
06060
N+876D
997D
Ce844D

13
13
13
13
13
13
13
13
13
13
13
14
14
13
13
13
iz
i3
13
14
14
14
14
14
14
14
12
14
14
13
13
12
13
13
i3
13
13
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Table Al {Continued)

EVALUATION OF INCLINATICN FUNCTION FOR L=13 M=13 P= §

XLO

30,030
Fle 5D
314060

T 3150

32,00
33.00
34,00
35«00
36400
3700
28.00
39«00
40,00
4100
42.00
43400
44,00
45.00
454 00
484 G0
S0 400
S2+00
S50 00
652000
65«00
67000
69,09
Tle08
7300
TS5 00
TT»00
79.30
81.00D
83.00
88400
000
92400
94,00
G964 00
G800
18G,400
10200
104,00
‘106,00
$1G.00

XMI1D

30.25
3N 7S
ale 2%
31«75
3250
33«50
345G
35.50
J6: 50
3750
38+ 50
3950
4Ce 50
41450
424 50
4350

48450

45050
47«00
43.0C
51.00
53.085
59« D0
64 400
66«00
L8420
7000
T2.00
T4 00
T6.00
T8 00
80.00
82.00
8T 00
859400
F1l.00
9300
954,00
G700
99400
102 .00
iC3.00
105.00
108,00
1i1 .00

XHI

30,50
31.00
31«50
32.€C0
F3«D0
34 .00
35.00
3600
37400
38520
3%9.00
4000
4100
42.80C
43200
345400
45.08
46500
A48+00
50490
S2+00
55,064
6200
65,00
6700
69400
Ti.00
73200
7500
TT+00
T3«00
8ls00
83 .,0¢
B8.00
5000
920G
G L G0
96 G0
98200
100.0¢C
1024020
104000
10620
112,00
11100

FXMID

DeB25D
De 983D
Cell7D
0e138D
C.1T7D
B,2430
D +329D
QeS8 420
Q586D

. GaT69D

C.100D
Ge1250
DaX 64D
42080
02600

- De323D

Qe 359D
0+488D
Ce 652D
Na937TD
01310
Qa2 79D
G+ 395D
e 662D
Q07870
(+9190D
D+105D
fe119D
Q332D
Qel 43D
Q<1530
Dei62D
0e16480
Gel71D
fa168D
Dl 62D
0+154D
Del440
Cel33D
fa1200D
QColO?D
0:940D
08100
De 627D
Lot 66D

09
a9
19

1¢
15
10
in
10
in
11
11
11
i1

i1
11
i1t
il

12
12
12
12
12
i2
13
13
13
13
13
13
13
13
13
13
13
13
13
i3
13
12

12
i2

DFXMID

QL3670
D «196D
D 228D
0 o 2640
7 e3280
233D
0 +555D
G #7290
C.9310
DeXl8hH
0e147D
Q1830
04 225D
02740
0 #3310
(43960
G471
G o555D
0 #7020
0 934D
C.121D
£+153D
Q262D
D34 6D
D 369D
€ 23840
0 .386D
D 377D
C« 353D
Ce3170
D 267D
0 42070
137D
-0 «549D
=-041300
-0 o399D
=0 2 260D
=0 +309D
- 346D
~Ca3700
-0 380D
-0 ¢379D
=0 + 366D
~(ie331D
-N 2820

14
15
11
i1
11

11
11

1L
11
12
12
12
12
i2
12
12
12
i2
12
12
i3
13
13
i3
13
12
13
13
13
13
13
13
13
iz
13
13
13
13
13
13
13
i3
13
13
13

DDFXMID

03010
03430
03910
NedA44D
Ge533D
N 678D
Qe B44D
QelaD
CeizZ2B0D
155D
0.1?60
Ge221D
Ce260D
Ce303D
Da350D
De401D
Caf 58D
Ce514D
Ce 504D
Do T290
Ca880D
3«957D
Dl UTD
C e 780D
De546D
te251D
~0a 9320
-Det 71D
~0e8631D
-Cel 22D
-Gel SO0
-1 88D
-0e 2090
-Ce221D

-0+ 2980D.

~0el B7D
-0+158D
-0 s124D
=00 869D
-0 e & BE2D0
-Ce 120D
Co2i5D
0,503D
Ce822D
Ca997TD

12
i2
a2
1z
iz
12
1z
i3
13
i3
13
13
13
13
i3
13
13
i3
13
13
13
13
14
13
13
13
iz
13
i3
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14
14
14
24
14
14
13
14
13
i3
13
13
13
13
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Table Al (Continued)

EVALUATION OF INCLINATION FUNCTION FCGR L=14 M=13 P= &

XLO

3000
3100
3200
3300
34+ 00
3500
35600
3700
3500
4600
42400
45400
45400
S1.00
5300
55’G0
57«80
59400
6050
61250
62450
6350
6450
£5 25
6575
6512
65 80
67.00
58,00
72400
7400
7600
78000
8G.00
82,00
8400
8600
88400
9000
S4e GO
U550
9EL 5D
9712
970 50
982.00
SRe 50
9950
10050
i0i«50
102450
104,00
106920
108.00
11000

XMID

30450
31.50
3250
3350
34 .50
35,50
3650
3T+ 50
39.090
41,00
43«00
4700
50,00
5209
54000
56200
S58+00
60, Q0
61,00
62,00
63.00
64,00
65,00
65450
66.00
656425
66+ 75
67«80
T0.00
T3.00
75.00
TT 00
7900
81 .00
83.00
85400
8T« 00
B89N0
92 .00
95.00
Q6. 00
ST 00
STe 25
ST« 75
98.25
9G4 00
10C.00
i¢l.00
102490
10300
16S.080
10700
109400
1i1.0¢

XHI

31.00
3200
33.00
34400
35404
350D
37.00
38.00
2000
420G
4500
549400
S1.00
5300
5500
ST7e00
59-00
60.+.50
61:50
62.50
63.50
&4 450
65+25
5575
65412
656450
67«00
58.00
T2.00
7400
7600
78.00
80.00
8200
B84 00
8600
BB+O0
Qb .00
94,00
9S50
95650
ST7ei2
ST 50
98.040
98e5C
Q0+ 50
100.50
101450
102,50
10400

10600 .

0.8 00
11 Q00
111 .0¢

FXM1D

~=0a561D
=0, 755D
-0e180D
=Das3132D
-~0s171D
-0e219D
—-Da27T8D
-De 3480
-De481D
=-Ces 714D
-2«102D
—DeX2iD
~0e2810D
-e351D0
=D 426D
-0+ 504D
-0 578D
=0+ 646D
=0s 6760
=0s 702D
=0s 723D
=04 740D
-0.751D
-0 7540
~0 ¢ 756D
~0a7586D
~04 755D
~-Le 751D
-0 708D
-~ +598D
-~De&2iD
~0a4 362D
~De21TD
-0« 620D
L952D
Ce2470
De 386D
0e 507D
Ce 6430
Ga715D
Oe731D
0 e736D
Qe 736D
Qs 735D
Qo T33D
Qe 7270
De715D
De 697D
De6TSD
Qe &S00
De 5900
D.522D
QedSOD
De379D

i1
13
iz2
12
12
ia
iz
iz
iz
12
i3
13
13
i3
13
13
13
13
i3
i3
13
13
13
13
13
13
13
i3
13
i3
13
13
13
12
iz
i3
13
i3
13
i3
13
13
13
13
13
13
i3
13
13
13
13
13
13
i3

DFEXMID

-0 2»977TD
-0 41260
-0 «2 600D
-G 200D
~C « 2430
-G « 3050
=0 365D
=D +443D
=0e5S71D
-0 « 774D
-0 3010
=0 «153D
-0 «19CD
-0 2090
=D e 220D
-0 2200
-0 e207D
=0 +179D
=G 150D
=t 41360
-(+110D
=0 27940
=0 462D
=0 286D
-0+1032D
=G «53585D
0.181D
G 475D
G 1500
02700
0.340D
043960
G 833D
05510
C o234 6D
D200
Q375D
Ca314D
D 204D
Q853D
G«4T70D
No31020
025D
~Ded64D
~¢330D
-~ +S70D
- «B6 6D
—0e113D
=0i360D
-0 «156D
~C 186D
-0 292D
-3 e 206D
-0 + 200D

1z
13
13
13
13
i3
13
13
13
13
14
14
i4
is
is
i4
1
is
14
14
14
i3
13
13
i3
11

i3

is
14

i4
14
ia
14
i4q
14
14
14
i3
i3
13
1z
13
i3
i3
13

14
14
i%
14
14
14

DDFXMIDx

~0 145D
-0+1770
-C+213D
-Ce254D
-(142 98D
-a3460
=0 396D
—Ced49D
—Ca523D
-Ce531D
-0e713D
- eT58D
-0 e 624D
-0 435D
={el 65D
Del 78D
0eST78BD
CelQ1lD
QeiZ22D
Ds143D
Ce163D
Cs1820D
0.1%8D
0.206D
Ce282D
Ge215D
Ca221D
842280
042370
Ge2160
0+182D0
Cal1360
Ce 80CD
Col 83D
-0 e 443D
-0el1G3D
—Cei 540D
-0e152D
-0 e224D
-G e223D
~0e2i6D
-l o 2060
-G e203D
~ e 136D
~(e189D
=02178D
~GelblD
~Cel43D
~Ca124D
—0el74D
=09 648D
=Ce283D
Ce3930
GeR2SBD

14
14
14
14
14
14
is
14
14
ia
14
14
14
14
14
14
14
15
15
15
1s
15
15
15
15
15
is
15
is
15
15
15
18
14
14

‘15

15
15
1s
15
i5
1s
15
15
15
15
15
15
15
i5
14
L4
13
15

23
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Table Al {Continued)

EVALUATION OF INCLINATICN FUNCTION FOR L=14 M=13 P= 7

XLO

30,00
3050
3100
31506
324060
32450
3300
3350
I# 50
3550
30«50
3750
38+50
35950
4C e 50
41.50
A2e S0
4350
45. 00
47200
49200
51«00
5T7:00
5G4 00
61400
63e00
65400
657 200
&8e 50
659 50
7059
71e50
T2+50
1350
Tae 25
THhe75
75e50
77+C0
81 .00
83.00
85s 00
87.00
85,00
9i.00
5300
95,00
97:G0
SS9« Q0
104,00
104475
105425
10575
10£.50
10759
108.50
10950

AMID

30.25
3075
31.28
31e75
32.25
32.75
3325
34400
35,00
3600
3700
3800
3900
40,00
4100
42,00
4300
44900
465400
48400
SR 00
S5«00
58400
50,00
62400
64 400
66500
6800
69a 00
The 00
7ia00
T200
73200
7400
T4.50
7500
TGe D0
TS« 00
B24.00
B4 00
86200
88000
5D .00
5200
S4 .00
OG0 00
GBa00
103.0C
104,50
105.00
105.50
106400
107.C0
iG8.00
109400
110« 00

XHI

30450
31 .00
3150
3200
32.50
33«00
33450
3450
35450
36456
3T7eS0
384506
3950
4056
4150
42450
43450
4500
4700
49,00
5100
STl
59,00
51400
6300
55«20
6700
68,50
63«50
70e 50
71«50
72«50
73:50
7425
7478
TS50
T7:00
81.00
83. 00
BSsD0
87«00
BGL.O0
91.00
300
950G
9700
90400
10400
104,758
105.25
105e7E
10630
10759
108450
1739+50
110,00

FXMID

-0, 520D
-0, 627D
-Qe 7S3D
-Ce 302D
-G+108D
-0e 328D
-~Nel51D
=0 4s194D
-0.286D

‘—~0.382D

-Ne 485D
-0e 643D
~0 844D
-De 110D
-0e2410
=Be179D
-0 226D
-0 2820
=0 429D
~0e6310
~0e 895D
~0s152D
=0e278D
-0+345D
-Ds416D
-0e4 90D
=-0+561D
Qe 627D
-0 a2 556D
=(e&BI1D
-0 703D
-Ce 720D
~De«T310D
-0 ¢« T3TD
-+ 738D
=Q 7370
~De 731D
=0+ 670D
=0+548D
=0a 435D
-~ e 3G2D
~D«355D
Q164D
Ge155D
03020
Q435D
Ne54 8D
Q.7318D
0. 735D
Ga737D
0,738D
0. 737D
N 731D
Ca720D
Ce 703D
Ce681D

192
10
i
19
11
11
131
i1

DFXMID

=02113D
~0 «1 33D
=D el157TD
-0 »184D
~Da215D
-(: 250D
=0 92500
-0 «360D
=D ot 7ED
-0 «621D
-0 o820D
=-Ce102D
-0 ol 25D
-0 921 51D
=0 198D
-0 242D
-0 e294D
=0 253D
=0 ¢4 94D
-D 568D
-0 874D
-0 o3 47D
= 181D
=D 81990
=0 « 205D
-0 e2i00
=0,19GD
= el 74D
-0e156D
=0 41350
-0 8il0D
=D «B825D
-NeS5150
=0177D
D+4900
CelB32D
0e562D
D«175D
D +290D
Ne353D
U405k
C+436D
Q 447D
Ge436D
0 s493D
03550
0 « 290D
0 +955D
D 43710
D.1830
Q490D
-3+1770
=0,515D
=R +825D
-Qes110D
=0 135D

12
1z
1z
12
iz
iz
12
12
12
1z
i2
13
13
i3
is
i3
i3
i3
13
13
i3
i4
14
14
14
14
14
ia
14
14
14
13
13
13
16
13
13
15
14
ia

14
14
is
14
14
ia
i3
13

ic
i3
13
13
i4
14

DODFXMID

={}. 218D
—-0e251D
~Ce2B9D
~0ea331D
-(e378D
~0e4310
=0 +4890
=-GaSBTD
-0e741D
~0e 924D
—04214D
=C«139D
-{iad 67D
=0s31G9D
~0e234D
-G e 273D
~Ge315D
-Ge355D
=Dad52D
= + 545D
- e 628D
~Qe7RGD
=0.581ID
-0+414D
-0ol7iD
CGelA20
C«510D
NaGliD
GaliZD
te1320
Del51D
CGel 659D
C«186D
2200GD
Ge207D
Ce212D
Ce221D
Ce229D
Ce202D
Oel67D
Gell19D
D+6186D
—Ge641iD
—-0s6160
-Ga1390
- el&70
-G« 2020
-De227D
-Ca2170
~Qe2dZD
=L 2070
=0 2000
- 21860
—-Qs169D
-CelS1D
~(le132D

13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
ia
is
15
is
15
15
15
15
15
15
ic
15
15
15
14
06
14
15
15
is5
15
15
15
15
is
15
15
is
i5



Table Al (Continued)

EVALUATION OF INCLINATIGN FUNCTION FOR L=14 M=14 P= 6

XL 0

30,00
30.50
3106
3150
32450
3350
3850
3550

- 3650
3TeS5C
38e50
3950
4G 50
41 .50
42050
44 .00
4500
484,00
50400
53.00
59,00
6200
64000
5&+00
658400
7000
7200
T4C0
76609
75,00
5000
8300
B4+ 00

- 8600
88.00
90.00
92,00
94 .00
9500
S8.00

100,00

10200

106400

XMIp

2025
3075
3i.28
32.00
33.00C
38000
35,00
36000
370D
38«00
39909
40000
4100
42,00
4300
45+ Q0
4700
49«00
51,00
ST00
&0 00
63« 00
6500
&7+ 00
6900
7ie«00
7300
7500
7700
T3, 0¢C
B2000
83590
8500
8700
8900
G1.00
G300
95 00
Q7. 00
99200
10100
1G4.00
11100

XHE

3%.80
31. 00
31.50
32.50
33450
34650
3550
36650
37«50
38.50
3F«590
40 ¢5C
4159
424 5C
43,00
465,00
48400
5000
5300
5900
52.00
6L .00
66000
68.00
7000
7200
T4+.00
TE+00
T78.0¢
80400
83.00
84600
8600
884080
20.00
92¢ 00
94,00
9B HT
SB. 0N
100,C0
102.80
106200
111,00

FXMID

e 363D
De&32D0
Ne511D
D+ &55D
0s901D
Csi22D
Col64D
023180
Ce286D
C«3TLD
Ce4T7D
Q6070
Qe 766D
DL 958D
CeilisD
C.178D
042590
Q3660
05040
0.1130
C.157D
Ge207D
Qo224 3D
BL,280D
fe316D
0.351D
D.382D
0.,409D
4300
DeB44D
Q52D
D430
Qo4 2D
Ded26D
D.¢« 204D
0e3T77D
De 345D
031D
Ce 275D
Cs240D
De 205D
Ce157D
Qs 706D

11
11
11
11
11
12
i2

DFXMID

072380
08470
09830
01220
ColiB1D
Na230D
Le271D
De345D
2 e436D
Q25440
Q«&73D0
QoB24D
021000
21200
C#143D
133D
042680
£ «349D
04420
Q738D
0 905D
GeuldiD
DelD5D
0 106D
0.102D
$550D
0e837D
06870
0 e507D
0o304D
=0 s235D
=(a187D
-{1e34 6D
-0 5410
~0e710D
=0 «B456D
—-Ds946D
-0 101D

~1+1D30 .

- e102D
-0 976D
-0 «B69D
-2 +531D

DDFXMID

G.128D
Ge146D
(+166D
Q0.199D
De 252D
Na3i3D
Ne3860
0247GD
C e 567D
Ce677D
8000
Ce935D
C«108D
el 24D
Cel4rD
Cal 77D
022315D
Gs25CD
Go28LD
D e301D
02510
CelS3D
Ce547D
-0+385D
-N.152D
-0Ce267D
-0.378D
-G & T50
=Qe 5540
-+ 607D
~{2 4 632D
-0e6180
-0 «S880
=00 525D
~0o4400
-3 3350
- «2300
—-Gel 9D
-0as142D
Le798D
0.158D
De2420
DL280D

12
ta
15
14
14

14"

14
14
14
14
14
14
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15
is
15
is
15
15
15
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1s
14
14
15
15
15
15
is
18
15
i5
i5
i5
15
is
i5
15
14
14
1s
15
15
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Table Al (Continued)

EVALUATION OF INCLINATICON FUNCYION FOR L=14 M=14 P= 7

XLD

I¢ 00
3050
31.00
31le50
324GD
32.50
3300
3350
24,00
34450
35,00
35250
36.00
3650
3700
28.00
33«00
40«00
4ia.90
42.00
43.00
44000
A4S .00
4600
4700
48.00
45.C0
50.00
5100
53.00
55«00
5700
60«00
67+.00
7000
TZ2.00
74.00
75400
T8« 00

80.00.

82,00
84.,00
B6 G0
88.00
9200
S4+00
0600
S8e GO
10C 0D
102.00
104.00
106400
108400
11000

XMID

3025
3075
31. 25
ZLe75
3225
32475
33«25
33475
34425
34.75
35425
3575
36e 25
3675
37+ 5C
38. 50
3950
404 50
41450
&2 52
4350
44450
45450
465050
&7+ 50
48 50
§G450
5059
5200
54409
S56.00
S8. QN
55. 00
£94 00
7100
7300
75.00
77+ 00
79«00
81 .00
83.00

85.90-

8700
o1.40
S3e OO
9500
97.00
1=3=P% 1+
101.00
i03.90
3105.00
107.00
109.00
111.900

XHI

3050
3100
3i.50
3200
3225C
33.909
3350
34400
34450
35.00
3550
3600
J6a50
3708
38«20
39400
40+00
41.00
42200
43«0C
4400
45e 20
4800
47«00
48400
49,00
SS.00
S1.00
53400
S5.00
57«00
6«00
6700
7000
T2+ 00
Ta. 00
76500
T800
8000
82.00
Ba+00
86,00
8B+00
Q240M
94 400
92600
9800
100.0C
102408
104.09
10600
108400
110.00
112.00

FXMID

0.303D
Ce373D
Ce4STD
Ge558D
D E7ID
C.B822D
De992D
Ga1190D
G«143D
Dei7?ilD
Ce 202D
Ce241D
f+286D
"Ge33TD
Re29D
¢ eS587TD
Q754D
0?1960
0s2410D
0+185D
02400
023090
Ge394D
0e499D
Qe H2TD
G«781D
De966D
Call9D
Ne159D
G.230D
0e3240
e 445D
0,113D
Qei?iD
Ge204D
0e2350
Q275D
Ce311D
(345D
Q376D
Oe403D
Q24240
Ge 439D
Os446D
064390
Ce&24D
0.4023D
D+375D
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03110
0 e275D
Qe239D
042040
071D

DFXMID

€ +728D
0+878D
"0 L,105D
Qel26D
€ol151D
Q179D
Oez212D
Ce250D
Q294D
0o3245D
O a&23D
Q470D
D+535D
Ce632D
Q783D
041230
O «1 35D
Qe174D
G e223D
D 23820
C+354D
Ce440D
¥ e542D
46530
0 o804D
G«958D
01150
0.1370_
Ce1T4D
02340
Da3DED
0 «3890
G 87360
Le5i80
Q984D
Q1020
D+103D
021090
Ce9390D
D «834D
0 592D
CeSi9D
123220
-0 109D
- a322D
~Ce5190D
=0 «6920D
=0 o8340
-0 «9320
-0 190D
=0l 03D
—Qel 02D
=0 +284D
-0 +5180

DDFXMID

Del58D0
Qe 1370
Qe 2200
Ce 257D
Ga3010
0+ 350D
03060
D+4700D
Ges5482D0
f1a 622D
Qe 713D
(e 8140
0©.927D
QelSD
Gel27D
Cas161D
02010
042500
Ge307D
Ga374D
Cad451D
Qe5390D
Teb638D
Ve TABD
CeBTCD
0+3i0GCD
O+185D
Ce1306D
CGelSSD
Ge189D
Ce 2230
Ge254D
C+.288D
Ce216D
G«155D
Qe 720D
-0 257D
={} +1 340
e 2&6GD
=0+355D
=0e 453D
~0 534D
- o 592D
~0 «6Z2D
=+ S92D
—05340D
=0 .453D
—0¢355D
~Qe 246D
-G +134D
- e 257D
G 729D
Ce155D
Ca216D
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i3
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i5
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Table Al (Continued)

EVALUATION OF INCLINATIGN FUNCTION FOR L=15 M=14 P= 6
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3C«CD
3100
32 00
3300
34,99
3500
36,00
37+ 00
3900
4is00
4700
4G4 00
51.060
S3.00
55400
Ste50
5750
58450
59+50
6050
6159
6250
€34 2%
63075
64450
6500
6900
Tle030
7300

75600

TT«00
79,00
Bl.l0
8300
85600
8700
91a50
92450
93e12
9337
9350
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9450
95«50
S50
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95«50
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10100
10300
A0E.09
107200
09400
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3D.50
3250
3250
3350
34,50
35.50
3650
JI8.00
40 400
&430.00
48400
S0.0D
52 .00
S8+ 00
S6:00
5700
S8400
59,00
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&1.006
6200
63.00
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64000
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68400
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7200
T4200
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80«00
82.00
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93562
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S8+00
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iGa .00
1060900
105.00
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31400
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3300
34.00
35.2¢0
35,00
3700
3900
41,00
47«00
45400
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53«00
5500
58,50
57«59
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6,58
61.50
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6325
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6600
65,00
Ti.00
73«00
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7900
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85.00
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9337
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10700
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D+764D
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0+1i980
Co200D
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0.198D0
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Cas190D
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Be177D
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G.131D
D0e121D
Qs314D
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13
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14
i4
14
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15
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-De631D
=Da6248D
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~0 481D
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TeS75D
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0 125D
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Da19%20
D+826D
Na263D
05510
3 44390
Q41790
=0 .+132D
=0 4203D
-G 819D
-0 +1520
~Qe238D
- 2315D
-0 e3B82D
-0 94380
=0 435D
- «5480D
~0 «573D
=0 566D
=0 5330
=0 453D
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i4
14
ia
14
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15
i3
15
15
15
is
is5
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15
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is
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14
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ia
is
15
15
15
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15
15
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i3
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15
i5
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15
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15
15
15
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DDFXMID

-+ 571D
=Qe 6500
~(04B2ED
= e 967D
-0e112D
-Qe128D
-0.1450D
-Qel170D
~0a200D
-0 227D
«~0.182D
-0e31210
{13330
De775D
Ce 204D
Le270D
£337D
D.803D
D3 66D
NeS24D
QeS76D
Jo5210D
Ce640D
Ce 657D
Ge 683D
. 690D
Ce 633D
D5S28D
03830
Ce2080
0a1830
-Qal1T71D
~0e344D
-8e s 87D
-DeS91D
~3e 651D
-N ¢+ 530D
-Qs 500D
=0 592D
-0.585D
-0« ST7TD
-G o S5ED
-GeS51T70D
—Qo 467D
=CeH12D
=(:+355D
-DNs 296D
=0 237D
=-0e1240
3,230
Q. 6030
Cel23D
Q177D

1S5
iS5
15
15
16
16
16
15
i6
16
16
16
15
i5
i6
16
16
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te
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16
16
16
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15
16
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15
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Table Al (Continued)

EVALUAT LON OF INCLINATICN FUNCTION FOR L=15 M=14 P= 7

X0

3000
30«50
31 .00
31«50
S2+00
3250
3350
34.50
35.50
36450
37.50
3850
3950
4Ce 50
4150
4Z50
44400
46400
48400
500
§7a00
59C0
61090
6300
5% 450
£5.50
66550
6750
£8.50
&£9«50
T0«25
T7Ce 75
Z7i.12
7i+50
T2+00
T3«00
F7+ 00
7900
81.00
83.C90
&5.00
87«00
8900
91400
93400
95400
25«50
10050
100.87
10106
103,25
101.50
102,00
102.590
103,50
104 .50
10550
106590
10750
109.00

XMID

3025
3075
3le25
31.75
32425
3300
3400
35.00
36.00
3I7.00
38,00
35,00
40,00
4100
42000
432 GO
45,00
47«00
5Q0.00
6o 00
S8.00
€000
G200
6400
65,00
66400
6700
68.00
69, 00
70.0¢
750
7i.00
7125
TLs75
T2+5%
TS« 00
78.00
BON0
82+00
84+ 00
B6+090
58400
9000
9200
G4+ 00
99,00
10000
100,75
101.00
101.12
101.37
10175
10225
103.00
104,00
10500
105.00
10700
108400
110,00

XHI

30450
31.00
31.50
3290
32450
33. 50
34«50
35.50
35.50
37.50
384,50
35.50
40.50
41250
42450
44,00
46+ 006
48,00
55.08
ST «90
5900
6100
6300
64450
65+50
564 50
67+ 50
58,450
55,50
7028
TR 75
Tis1l2
TieSH
T2.00
T3.00
T7.00
TG
81.00
8300
8500
B7.00
8900
51400
93010
95.00
9%+ 50
100.50
190,837
101.06
i01.25
101.5%
102,00
102.50
103.50
104,50
105.50
106,50
10750
109,00
110.00

FXMID

~Qe243D
-De292D
—-0+4350D
~0e4 18D
~0eB 97D
=02 6400
=0 886D
-(e1210D
~Ra163D
~Ca2}7D
~C+2886D
—0+373D
—-0e 480D
-De512D
-0 773D
=0De 66D
~-Ce147D
=-(e215D
-0.3690
~DaBl16D.-
-felClpD
-tal 22D
-0e143D
=Nal62D
-04372D
-0.180D
-0a187D
~0e193D
-0 al57D0
-0a 200D
e 2010
~04201D
02010
-0s201D
-0 e200D
-C4187D
=-Del 56D
-0 eiZ5D
~-DeB84D
~Ne&T3D
~De 389D

(e397D

810D

f+118D

De 1480

01950

0s198D

Ne159D

01590

Qe $99D

Do 199D
0e199D
D+198D
0631960
Qe152D
Ge1B70
Do180D
De173D
641640
041460

12
iz
12
iz
12
12
12
13
13
13
13
13
13
13
13
13
i2
14
14
14
15
i5
i5
is
15
15
15
15
18
15
15
s
15
i5
15
15
15
15
14
i4
i3

DFXMID

—045200
-0 612D
-0 e718D
-0 «838D
=0 29760
-D .1 22De
=0el162D
=0s+2120D
-0 l27'¢D
-0 350D
-0 442D
-0552D
-0 6820
-~ e834D
-0e101D
-0 «121D
=D 21630
-0 226D
~0 328D
-0 535D
-0 5800
-Ge 600D
—C +588D
=0 «5350D
=04493D
=0 440D
-0 e376D
-0 302D
~Ne2170
-el124D
=-0a2740D
-0 eZ23D
Ca&4 120
C 25820
001420
0«4 33D
Da774D
De570D
Te1120
0e122D
Qe126D
0123D
0e1313D
C e 987D
0,797TD
N 233D
01210
044070
0el144D
0 w1450

-0 0 242D
-0 619D
-De1110
-0 1800
-0« 2650
-0 3400
-0405D
=D 460D
~0 25040
=0 «5620

13
13
i3
13
13
14
14
14
14
14
14
14
14
14
15
is
15
is
18
i5
15
is
i5
15
15
ls
is
5
15
15
14
i4
13
14
15
18
is5
is
i6
16
i6
16
i6
15
18
) 8
is
14
14
13
i4
14
15
is
is
15
i5
15
15
15

DOFXAMID

-0e9830
-+1132D
-0el29D
=0s1480
-0s1680
-{ie2020
-l e 256D
=(a32CD
=0e394D
=14 80D
=0e5780D
-0+68TD
-0« B0GD
-0e936D
=(as1070
-Gal220
~-0a151D
=-0ei78D
=Ge 207D
-0el 56D
-0e9810D
-CeidiD
CeSQT7D
Ge2l0GD
Ce2730D
Ge335D
De3970
D560
0.551D
CeSECD
Co5820D
e 602D
Ce 511D
s 6280
Q645D
Ce&75D
Ce60SD
(s507D
Ce3 65D
01940
Ca8340
~Cel78D
~Ge348D
- 4900
~0a593D
=02 650D
~-fle £28D
-0 e 606D
~0.587D
~0e5930
-D4,5830D
-+ 568D
~CeS87D
~0+511 D
=0e459D
-De«403D
~De344D
~Ge 284D
~0eZ24D
=Cs109D

14
15
15
is
15
i5
15
15
15
18
18
15
i5
15
16
16
16
16
16
i6
15
15
15
16
16
16
16
26
16
16
6
16
16
16
16
i6
15
16
16
16
i4.
16
16
is



Table Al (Continued)

EVALUATION OF INCLINATIGN FUNCTION FOR L=1tS5 M=15 P= 6

XLg

I0e00
30250
31.00
3200
3300
34«00
3500
36400
3700
38600
3900
40200
4100
4200
430900
45,00
4700
453200
57«00
5600
6100
63200
&5+00
6700
6900
Tie00
7300
7500
7700
80«00
8i«00
8300
8500
a87e00
8900
95«00
9300
9500
97«00
SG900
183,00
10900

XMID

30 e25
3075
31 .50
3250
3350
34450
35659
36650
3T« 50
3850
3950
40,50
41050
4250
44400
4600
48400
51400
58400
6000
62400
63400
66000
68400
7000
7200
7400
T5.00
79.00
8%.50
B2.00
&4.00
86008
85800
S0e 0D
92 4 D
9&a Q0
95400
982,00
10le.00
10T« 00
110,00

XHI

3D« 58
3100
32.0¢
3«00
3/e Q0
3500
3600
3700
38.00
3900
47«00
43e90
42400
AJe0D
4500
47.00C
4900
57206
59400
61400
63200
65.00
€700
69«00
7104
7300
7590
7700
280,00
8100
83.00
B5.0¢C
87.00
89+00C
9190
93.00
95000
9700
9900
10300
109.00
110,00

FxMID

Nelb&D
Dei1S4D
Q289D
03430
Qs 66D
D.625D
D.830D
0.108D
Oe1420
0s181D
Co2310
Q250D
Qo362D0
Ca448D
Ce 687D
0 .883D
01250
Bs2198D
0«4 638D
045680
De674D
Qe782D
0.888D
0991 D
0.198D
b.i15D
0.122D
Cal286D
Oe.128D
0a127D
0«124D
Col1%D
0as1120
0s1 04D
025460
0+8440D
Ce739D
0« 638D
Ce536D
04020
0e196D
0e128D

13
13
13
13
13
13
i3
14
14
14
13
14
14
i4
14
i4
15
15
15
15
is
18
18
<5
i6
16
15
is
16
1&
16
16
is
16
15
1s
13
is
15

A5
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i5

DFXMID

D +323D
0e375D
3 +46560
D+616D
D »8930
41030
0=132D
O e3156D
Q207D
Qe2550
Qe3310
£ e376D0
¢adS00D
QeS35D
e 682D
Q#5110
Cs118D
01640
042730
022950
Ga308D0
. De311D
G 302D
02800
0+2485D
0 200D
O+144D
fo817D
—0e179D
~0+673D
—0eil5D
-0 o172D
-0o220D
-0 «258D
-0e284D
-0 2970
=-0«3200
-0e292D
«0e276D
-02390
=D +1 51D
-3s150D

14
14
14
14
14
15
15
is
15
15
15
18
15
is
is
15
16
16
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16
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15
16
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i5
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15
16
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16
16
16
16
16
16
15
16
16
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CeS559D
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C26020
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Cas932D
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02370
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Table Al (Continued)

EVALUATION OF INCLINATION FUNCTION FOR L=1i5 M=15 pP= 7
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34400
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Del250
0.,123D
Cel1i9D
G130
0s1650
CoS61D
D«B62D
Ce75%D
De 6550
Ge555D
Qed 16D
0e29580

i2
12
iz
12
12
12
12
i2
12
1z
13
13
13
i3
13
13
13
13
i3
14
14
14
14
14
14
is
14
14
i1s
15
15
15
15
is
i5
is
16
16
i6
16
16
16
is
i6
16
is
is
15
15
i15.
15
is

OFXMID

0 +365D
O ot 39D
0 +5260D
0 627D
-0 e 7460
0 ,884D
01040
0 «123D
D #1440
01680
0 +196D
& 227D
0 «283D
D:3750
0 «491D
D «635D
CoB14D
041030
0..130D
01610
041990
002430
Do295D
0 +3540
004220
Ga«498D
0..630D
D+840D
CelOSD
CGa152D
O +26%D
0 289D
¢ «3020D
043010
C 2010
0 «=2580
D e233D
0.188D
Gal33D
Q7LD
~(Q «270D
~0 312D
-} ei S0DD
~0:202D
-0 o 244D
=0 274D
=C +292D
—~G «299D
=G 02940
=0 +2300D
-0} 2 247D
=0 22040

13
13
13
13
13
13
14
14
ia
14
14
14
ta
14
14
14
14
15
‘15
15
i5
15
is
15
15
15
 §
15
16
16
i8
16
16
16
16
16
16
16
16
15
is5
is
16
16
16
16
is
i6
16
16
16
16

PDFXMID

e 780D
Ce 818D
Ceil8D
Dei26D0
Oesl146D
Cel170CD
Qe 136D
Qs 22&D
Ce260D
Qe297D
03390
0.386D
Qa4 650
De591D
CeTRAZD
09220
Le113D
Cel3BD
D 166D
Ca1458D
Ge 234D
Ca273D
Ce316D
Ce363D
0ed13D
Ge&65D
CoSATD
Cs 655D
Ce7580D
Qe 8TOD
Dy 660D
Ce453D
Qesl1 8060
~=Ce 1250
0o 730
-{s B25D
-(all16D
—e145D
-0e168D
~Cei83D
-5 88D
=0.378D
-De 360D
-Gel34D
=(s3030
—-Le 65D
—{1e350D
—-Ca 216D
Ne 270D
Ge510D
G« TE57TD
GaB86SD

14
14
15
i85
s
is
15
15
15
15
15
1S
is
15
15
158
16
16
ls
16
16
i6
16
16
is
16
16
16
16
16
16
ie
i6
16
16
16
i7
7
17z
ir
17
27
17
17
i7
is
16
1%
16
1¢&
16
16



Table Al (Continued)

EVALUAT ION OF INCLINATIGN FUNCTION FOR L=16 M=15 P= 7

XL0o

3009
3G«.50
31.00
31.50

32 L0 .

3300
34400
3500

J6.00

3700
© 38«00
39.00
40,00
450
4200
44400
G600
4900
53,00
S55.00
57.00
5900
60 oS0
6550
62450
€250
64,50
6550
66450
67 25
67«75
68012
£8e¢33%
684 50
69,00
7C.C00
74,00
76400
78200
80«00
8240
84.00
86: 00
88400
SDLL0
92
9550
S65:50
STei2
9737
Y97+ TS
98050
GGe5D

10G.50 -

101 +50
i0z2.590
103+ 5¢
i0&4.50
105,00
10800
110,00

XMID

30e28
3075
31«25
3la75
3250
3350
345¢
3550
36450
3750
38450
39050
40«50
4150
4300
454900
47«00
5100
54400
5508
58. 00
65«00
6ie« 00
62400
£3.00
64«00
€500
65400
6700
6759
68600
&6£8e25
C8« 37T
68862
69450
T2s00
TS«00
7700
79900
8ia00
83«29
8500
3700
8C.00
91,00
9S40
S6e 0D
2700
97«25
97a 50
98.00
95400
1004, 00
10100
102.00
103400
104400
465130
10700
409,00
11100

XHI

3N+ 5C
31900
31.50
3200
33.0D
34,00
35420
36000
3Te0D
38.00
36,00
40,010
41,00
42400
34 o080
464920
49,00
S53aC0
55.00
5700
59 .80
60e 50
6150
6250
63+590
684450
55250
664 50
6T+25
6Te?5
68s12
58+ 3%
68590
565G« 00
T70.00
T4.D0
76200
78«00
80.0¢C
82200
84400
860320
BB.00
S0.00
0200
054 5%
965
9712
G737
STe75
QB .50
99 .56
1093.50
101.50
102.50
i03.50
124,50
10600
108. 00
1i0.00
111,00

FXMID

-0e116D
-0a2139D
-De 166D
-0el1 97D
—0e 254D
-0 352D
-D+4810D
- o 6450
=0 e 863D
-NelllD
-0a148D
—8e190D
~Ge241D
~CGe 304D
~Da&200D
-0e 6280
=0e304D
~0al69D
-0e240D
-0e3050
~0e373D
-0 +436D
o660
=Ce 424D
-Le 5200
=LaS583D
=Re 5620
-0a5760
=0 5870
-La 596D
-Qe«592D
~( e 53G2D
-005920
~Ga 591D
=0a S8BD
-0 550D
-Na& 53D
=0a3580
~-D 246D
-0 120D
Cei2oD
fieis3D
D 265D
Q372D
Le250D
La564D
Ca 5740
CeSTOD
QeS79D
Ce5790
CeST7D
Do574D
V560D
Na544D
Ce 525D
L5020
Qed4 77D
Oe450D
Da392D
e3310
Ce273D

16
is
is
156
ié
16
15
is6
15
15
16
16
16
156
16
16
i6
16
15
16
158
16
16
16
16
16
1é
15
16

DFXMID

=0 244D
=0 .286D
~0 o334D
= 389D
- +&85D
=0 +64 3D
=T +841D
~{ «40SD
=-0e138D
=0 +574D
-0 +217D
-0 325D
=0 43910
=0 +506D
-0 688D
=} 899D
-0 136D
-0 i 66D
-3 178D
-C«183D
=021 76D
~0 el 68D
-0 el 55D
-1 40D
=%el 21D
=} + 7D
- 718D
~0 828D
-~ 427 30
-2oi12D
-0 288D
¢ e131D

N 49790

0 AL3D

041320
{1} 239D
02990

0 «345D
C 3720

DL3IT7ID

G« 365D

(te332D
G «281D
H 421590

#7750

D 428D

GeS4TD

Gel 430
-3+ 648D
-t o 21 GD
=0,.50¢D
-0 « 772D
-0 «1D 00D
—-J«3220D
=0 43370
-0es35100N
=4151D
=0 +1T72D
-1 +372D
=-D,163D

15
is
15
1S
15
is
s
16
is6
15
16
is
16
18
16
ie
16
17
17
17
17
i7
17
17
17
17
16
is
16
is6
£6
15
A5
is
16
17
i?
i7
17
17
i7
17
17
17
17
16
16
is
1s
15
16
16
16
17
17
17
17
17
17
17
17

BDF XM

-G 4510
“005370
=0« 589D
~De 56D
-5e 804D
«(e101D
-fial26D
—Ca155D
=21 88D
—-04,224D
-0 285D
~Ge3NEBD
-G+ 3550
-4 403D
—C2476D
-0e 586D
=0 e 636D
=De 545D
-0 ATED
-0o2610
Ce324D
Ce39ZD
Da589D
Qe 7930
Ce 9950
De1Z0D
D.140D0
De1580
Dei74D
Q182D
€4188D
NelS1D
De193D
s 196D
Ca20G4D
£.212D
Ge.1820D
Cel1540D
Cel}TD
503D
=D lL3D
~Ge 595D
-NL122D
-0.,164D
=B.i52D
=08 202D
-Gel95D
-Ne i BHD
-Qel830
-(e180D
~0:1730
-1 58D
- 1420
-Casi24D
-Ce1D6D
-Cis 865D
=D+ 675D
=-Ca 48B30
=0+3147D
0.1400
Q3580

iD0

16
le
146
16
16

17,

17
17
17
17
17
17
17
17
17
17
17
17
17
17
16
17
17
17
17
18
18
i8
18
18
ia
is
18
iB
18
is
18
is
18
17
17
17
18
18
i8
18
18
18
18
18
18
18
18
18
18
17
17
17
17
17
17

31
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Table Al (Continued)

EVALUATION OF INCLINATION FUNCTION FOR L=16 M=1S P= 8

XLOo

3000
3050
33.00
33«50
32200
3250
33.00
3350
34000
34450
35400
3550
36«00
3650
3700
3800
3900
4De0
4100
47«00
4,300
44400
45000
4500
47.00
48100
49+ 09
S1.00
S3.00
6600
62400
64, 00
[ 1-F¥ 1]
68400
6941010
Fiersria]
7100
T2.00
73200
74400
7475
TS» 29
75675
76 50
78400
B2 00
84 .00
B6¢00
88.00
G000

XMID

3025
30e75
31025
3175
324285
32475
33425
33«75
33225
38475
35425
3575
36425
3575
3750
38«50
3950
40 ¢ 50
41450
42050
4350
44459
45450
46450
47«50
4&8e 30
She00
52s00
55400
&2 400
6300
65,00
6700
58a.50
69 50
70 a50
7i.50
724590
73«50
T&4e SO
TS54900
TS 50
T 00
7700
80, 30
83400
85.00
87.00
8300
91000

XHI

30450
31.00
3150
3200
3256
33.00
33450
34200
34450
35.00
35«50
36«00
36«50
3700
38«00
39«00
4000
41,00
42200
4300C
24400
4500
46eG0O
4T+ 30
48400
4900
Sle 00
53«00
6000
6200
64400
£56.00
58«00
6908
TDeDO
7i.00
TZ:00
7300
7400
T&2 75
75e 26
T5e 75
76450
TE.00
8200
B4 .00
86.00
B8 NG
000
S2: 00

FXMID

—0elidD
-0.1380
=0.171D
—-Ce210D
—=C+2580
-0« 315D
-0«3830
-0 &650
=-Cs 5610
-0 674D
= +808D
-0+ 365D
~(}21150
-2e136D
—Das2175D
~De 2410
-Co328D
=0.442D
—=0.588D
=(as 775D
=0«10D1D
-0213CD
-0 21660
~C4210D
-0e 263D
-G+327D
-(eB45D
=D4+6510
-Ged0:8D
- e 245D
-e3G30D
—Lie 364D
-0e825D
-Q:468D
=G4 S5D
~Ce518D
-Q. 5400
~CeS57D
=08 570D
~0e578D
-0eaSBOD
~CeSHID
-0« SBOD
- s S74D
~0a 5200
-e&ilD
-Ce310D
~0el 93D
= ¢ 856D

o 656D

13
i3
13
13
13
13
13
13
i3
13
13
13
14
14
i4
14
14
14
is
14
15
15
is
i5
15
15
15
15
¥
16
i6
ig
16
i6
16
156
16
16
16
1s
is
16
16
16
16
16
16
16
is
15

DFXMID

-0 92800
=0e340D
-0 a412D
-0 84970
=0 «597D
=-0a715D
=D a852D
-C 191D
-0 120D
~Deld41D
-0 «1 660D
-DelS4D
- 226D
-0 L2630
-0 3280
=) +435D
~0+570D
- o 738D
=0 «94 5D
=-(ei2GD
- 150D
- 186D
-0 «228D
=02 277D
-5 ,333D
=3 +397D
=0 +507D
=0,67390
-3 584D
=0 «159D
=D 2l 72D
-0 41770
=C+1700
-De1S58D
~3s1545D
-04229D
-0 e110D
~0 e B6ETD
-Q.BOBD
-0 e3200D
—-C «1 67D
~Q 729D
0 157D
"0 .499D
0 elSTD
G+2590
D e314D
03520
NL374D
0 «374D

14
is
14
ia
i4
4
i4
i5
15
i85
is
15
15
25
15
15
15
i5
15
16
16
16
i6
16
ie
16
16
16
16
7
i7
17
A7
a7
17
17
iv
i6
16
1s
i6
14
26
16
17
17
17
17
17
17

DOFXMID

= e &E36D
=0a 756D
—0+8960D
=C+306D
-Ds124D
=0 146D
-Dei 70D
—0ele7D
~Qa228D
-0 +263D
-4 303D
-a347D
-N4396D
-0aa50D
-0e543D
=0s 689D
-0+4863D
~QaiG7D
-0e131iD
-(al158D
-{:s188D
-0} 42230
=0eaZ2H0D
“0e301D
-0e3430
~-C3870
~}a 353D
-Ge5350
-0e 618D
~De454D
-Ca 2580
el 23D
Ca347D
Ce 628D
Qa823D
Cai 2D
Ca125D
Cel14GUD
e157D
Gei?2D
Ca17SD
a1 86D
01910
200D
Ce205D
el 76D
Ga138D
GeB78D
Go301D
—C+3010

15
i5
15
16
16
ts
16
16
6
16
16
16
16
16
16
16
16
17
7
17
17
17
17
17
g
i7
17
17
17
i7
17
15
17
17
17
18
is
ig
i8
18
18
18
18
is
18
18
i8
17
17
17



Table AL {Continued)

EVALUATION OF INCLINATION FUNCTION FOR L=16 M=15 P= a

XLO

$2.00
9400
S6e 80
SB8e400
103060
10375
104425
104475
iCS.50
106400
107.00
108400
10900
110600

XMID

53.00
95,00
97. 00
10090
103.50
104006
1C4.5C
105.00
105+ 75
106.59
107.50
198 .50
10950
110.50

XHI

94 .00
S5« 00
98400
163.00
10375
104,425
10475
10550
106400
107.00
108.,0¢
10900
11000
11050

FXMID

Gel193D
B.310D
CesdliD
QeS20D
Be 578D
CeSB0OD
0«5SB81AD
580D
D.B8T6D
Q5700
0.557D
0+ 540D
0sS519D
Ce&TSD

16
16
16
16
15
16
ié6
i6
156
16
té
16
18
16

CFXMID

03530
Dea314D
0 259D
G 157D
0e326D
CeiSTD
~08729D
=( 1670
=0 43950
-0 26080
-0«867D
-0 e2lDD
=-0«129D
-0 el 43D

17
17
17
17
16
16
14
16
16

16

16
17
17
17

DDF XMID

~0 8780
-tei138D
—0el76D
—C 205D
=0«196D
-0e191D
=C+186D0

‘=0si79D

=C.169D
-0.1570D
—0elafD
-0e121D
~Cel 02D
~0s 8230

17
is
18
18
18
18

18’

18
18
i8
1a
18
18
17

33



Definition of Symbols Used in Table A2

XLO - Lower value of sateHite orbital eccentricity.

XMID - Middle value of satellite orbiial eccentricity.

XHI - Higher value of satellite orbital eccentricity.

FXMID ~ Value of the eccentricity finction corresponding to the middle value of eccentricity,

DFXMID - Value of the first derivative of the eccentricity function corresponding to the middle
value of ecceniricity.

DDFXMID ~ Value of the second derivative of the eccentricity function corresponding to the
middle value of eccentricity.

B4



Table 2

Tables of Eccentricity Function Coefficients for Caleulation of the Ef--
fects of the Principal Even and Odd Geopotential Coefficients.

EVALUATY ION OF ECCENTRICI¥Y FUNCTION FOR L=12 P= 5 Q==i

o

Ge010
02030
Qe.050
0070
D090
0110
0ei30
Qeil0
e iS50
QVsi60
D170
{+180
0.190
Ge 200
0. 210
0220
00230
G240
0250

*Values of eccentricity.

xMiD*

Cs020
00480
Q4060
U080
Oa108
C.120
00135
Oel145
Cels5S
CelsS
0el 7?5
0185
0195
Ge205
Ce215
Qs 225
Ce 235
0o 245
o255

XHTF

0030
D050
o070
04090
04110
24130
O.140
0ei150
Deicl
G170
Gei180
0. 190
0. 200
Qe210
£a220
De 230
Ge 240
Ca250
D258

FXMIOD

CeGOBD~
Cel 87D
Q2920
De 415D
CeS61D
0o 740D
Ca 9030
0«103D
Cell7D
Del34aD
Dael 52D
Oel1 73D
Ho.1 98D
CeuZ226D
De258D
Ce2896D
Qe339D
Ca 360D
Q. 448D

o1
og
co
50
09
Lole ]
09
o1

DFXMID

Ce462D
04990
DeS6S5D
Q664D
0 .804D
0 .9650
el119D
0.135D
Del53D
Cel74D
0.1980
02270
0.261D
0e3021D
Q.348D
Q2020
C 467D
0+5340
D,635D

DOFXMID

Ce122D
Ce2530
Ced 05D
Ca590D
GeB26D
Geil 30D
Dal143D
Cal167D
Cel oS
02280
Qe 267D
Ce312D
Ce366D
Cad3CD
Ce 506D
Q596D
Ca 704D
Ne 834D
Ge 950D

o2

nz
nz
na

02 .

03
03
03
03
a3
€3
03
03
€3
03
23
03
03
03

35
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Table A2 (Continued)

EVALUATION DOF ECCENTRICITY FUNCTION FOR L=12 P= S Q= 0

XLO

¢s010
G020
Ca.030
Qe050
Ca070
0050
Dedl0
0e130
Ts150
Ve 160
Del70
Ceian
0.190
Be 200
Ce210
Qe 220
De230
De 240
Q4 250
Os 260
Ce270
Je280
04290
04300
De 310
0320
Q0+ 330
T340
Qe 350
Q¢ 360
D370
0e380
D350
Q2400
GCe 10
C+420
04430
Te 440
04450
d+460
Dod70
Co4BG
O+ 290
GCe 500

XMID

Ge01%
0025
Ca D40
Ce060
OeDED
02,100
Gel120
Cela
Ds155
el 65
Del75S
QGe185
0e195
0205
De2i5
Qe225
0,235
0e245
0e 255
Qs 265
Ce275
e 285
0295
De 305
G315
De 325
0e335
0a 345
0e355
Ge 365
Ce375
0.385
0395
De 405
Os415
Ced25
D435
Ce44S
Q. 4855
DedES
0«75
0485
Cs81G65
Ce 505

XHI

0020
04030
0.050
La070
04090
Oe118
Qe 130
DelsSC
0s160
D170
De 180
Oelat
N.200
De210
D220
0230
Da240
De250
Q260
0.270
He 280
De290
04300
D319
D320
Oe 330
Ps 340
De350
De36D
QeI70
o380
GO390
0+400
De4l10
0s420
D430
DedA0
D450
D.460
D470
Da4 80
Qsa90
Q. 500
D.5085

FXMID

Cel01D
Gel02D
f+1060D
D+113D
C+l24D
021400
Qal160D
0el 88D
04214D
De235D
D«2580D
De285D
Q317D
0+ 352D
Q+3G40D
Ce4a10D
D.457D
Ce S60D
Le &340
DaTZ1D
D.821D
009390
Cel 08D
041240
Delé&3D
CelbSD
GCelS2D
02240
Qe 262D
Qa307D
De3610D
DL 426D
CaS05D
Da501D
CeT17D
Qe 855D
Qale3D
Del125D
0,151D
Cel 84D
Oe 225D
Qe276D
N,340D
Oe4 20D

DFXMID

041060
C.178D
Ge291D
0 456D
06550
G.8920
Ge.139D
CelS7D
D+193D
B .221D
0 +253D
Ce291D
£ +3340
0 385D
¢ 443D
0 «512D
0,592D
0 +687D
Q7980
04S29D
O.108D
€ +127D
O e+iq9D
Cei 78D
02970
02450
Ge230D
0+ 345D
Cat12D
0 24340
04,5940
DL716D
O +BE6D
¢e105D
Q128D
D +257D
061920
V237D
0 293D
{43650
C 2550
GoS70D
Q7170
C 906D

Gl

25 |
o1

01
nz
oz
o2
02
¢z
G2
o2
az
oz
D2
a2
a2
Q2
D2
03
a3
c3

03

03
03
03
03
a3
03
03
03
a3
a4
04
04
o4
04
cs
ce
o4
o4
os
oa

ODFXMID

CeTi2D
C«73230
Ca78SD
Co89%9D
Cal1070D
01320
Cel67D
Ca 215D
Ce263D
023020
Ce348D
G4 03D
L4670

Ge5430D:

Qe 634D
GaT41D
CeB70OD
Ge1C20
CeiziD
Qel43D

0e1690°

Ge201D
DNe240D
Ce2B7D
Ce345D
Ca4150D
GaS501D
046070
C+ 738D
D¢ 8990
Ce110D
135D
Cal 67D
Ce 206D
CQe256D
Te319D
Ca3980D
CaSCOCD
D.631D
Ce 799D
Cel02D
Cel 300
GolB6D
Go2140C

02
02
oz
a2
03
B3
03
03
03
03’
03
n3
63
&3
o3
03
e3
oa
04
(o7 3
04
04
04
os
¢4
[+ 1.3
0s
73
04
04
s
€5
05
05
05
a5
05
05
0s
0s
06
06
o ]2
06



EVALUATION OF ECCENTRICITY FUNCTICGN FOR L=12 P=

XLo

Ca0LO
D030
G050
Qe 070
Ce090
Q0,110
03130
Vel
00150
Gsi60
Gel70
8.180
0150
0o 200
02190
D+ 2290
Ce230
Qe 240
Ge 250

XMID

GaeD20
L2040
Qe 06D
0080
G100
Del20
0al135
Ca145
0155
Dl 68
Vel 75
0e185
Del 895
0e205
Ce2i5
Ce225
D235
02245
Ve85

Table A2 {Continued)

XH1

04030
N.050
G.070
G4090
Oel1l 0
N0.130
0.140
0s150
Del16¢C
0.1740
0,280
B.150
0.206
Qa210
02290
0230
Ces 240
De 250
0+255

FXMID

0a1310
Da269D
D+423D
$o599D
D.511D
Q107D
D+131D
De31430D
Cel 70D
Oe«194D
0e 221D
0.2851D
0e287D
Qe 328D
Ce375D
Dae429D
Ced 92D
Q566D
0.6510D

0%
oo
eo
1]
Do
o1
o1
21
01
01
01
o1
o1
01
o1
el
01
o1
01

DFXMID

DeH6BD
Da722D
08170
G 2%60D
Del116D
D0e145D
De173D
De195D
D a222D
0 »252D0
0,.,288D
{3300
03800
‘Cet37D
C «505D
0 +586D
680D
DsT92D
Q«5325D

01
o1
01

o2
o2
0z
Q2
Gz
02
L+ -4

o2
02
c2
0z
o2
0z
0z

& Q= 21

DDFXMID

Ca277D
G.368D
t.585D
0« 859D
Cel20D
Cel 65D
Ge209D
fe243D
G 284D
Cs3320
$0388BD
04550
05330
DL,626D
s 737D
LeB69D
Cs103D
B+2220
Cs144D

02
o2
02
02
£3
o3
03
03
03
03
03
&3
83
03
03
03
g
04
os

317
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Table A2 (Continued)

EVALUATION OF ECCENTRICITY FUNCTION FOR L=13 P= 5 Q=-%

XLO

G.N10
030
D050
0.070
DG30

Jail0 "’

Oe 520
V130
Gedal
0150
0:460
Qei7T0
Q+180
Oeisd
O+ 200
Je210
0220
D230
De 240
e 250
(e 260
D270
0«280
D250
Ca300
Ge310
0320
Vo330
Qo340
00350
{e360
Ce 370
Ce 380
0o 390
G800
DatdlD
Qe 420
Ce430
0.a &40
Q2450
0460
el 70
00480
V4460
De500

AMID

Ge 020
Ce 240
G.060
G EO
D300
0.115
Del25
0335
0eidas
De 155
0155
[+ X W g-]
02185
Oel95
Po 205
Ge215
De225
Ge 235
0»245
0. 255
QL 285
Ce 275
Q285
Ge2985
02305
0+s315
De325
D338
Ce345
Cas355
Q365
Ls37TH
Qe 385
0395
D405
Qes415
Cas 25
Cs 435
C.445
0e455
G465
0475
[+ N %14
Cs 495
0505

XHI

Be030
D« 05D
0070
D030
N+31C
DeiZ2e
0130
Oel4n
Qs 150
Ge169
D170
Oei80
04194
Be2H1
De220
Je22¢C
De 230
Do 240
Qe 250
D+ 260
Qe 270
D,280
Q.290
0o 300
0. 310
D.320
04,330
Oe 34C
$e 350
0+ 360
0370
Oe 380
(e 390
Qs 4090
0e.410
P+ 420
0.4730
0-.4470
De 450
Q460
0. 470
D+4890
Ge 4940
0500
0. 505

FXMID

Q8080013
CelssD 0O
Qe2620 €O
Oe 374D 0O
Qe S6SD 09
Ce 632D 00
07260 00
0e834D 09
Ne 56D NG
N.11600 Ot
Oal25D 01
Delaap 1

. D650 1

Q-19GD A1
0e2180. 0}
Ca251D0 01
Ca2680D 01
De335D 01
Ce389D 01
C+451D D1
05250 01
Ce513D 01
De 7170 01
{a841D0 D12
Ce988D 01
Gell7D 02
Qa138D 02
Vel63D 02
CeiogD Q2
0o232D 02
Q278D 02
0.334D" 02
Cod402D 02
D.487D 02
0.591D 02
CaT200 D2
0+ 881D 02
03080 03
041330 03
Oal6SD 03
Cie 205D 03
De256D 03
Ge322D 03

044080 93,

0.513D0 03

DFXMID

Ce212D
Q448D
0.512D
0:610D
Ne7SAD
Ce8%2D
N.101D
Ce124D
del130D
014390
C.17%D
C+i27D
Qas228D
B 2640
£ 23070
03580
O.418D
Qoag0D
QeS77D
0 +680D
8040
0+553D
041130
0.135D
152D
G 1940
€ 233D
0«281D
Ge341iD
De414D
0 +5S05D
Oe5180
Ve 759D
G o 935D
&el116D
R ea144D
De179D
G 22240
Ce282D
0 3560
Q51D
GeB75D
0 735D
2 .,945D
Ce1220

%1
o1

N

Erd |
01
o1
o2
o2
02
62
oz
02
02
o2
N2
0z
02
0z
Q2
o2
a2z
62
03
03
3
3
03
o3
03
03
o3
032
03
a3
0e.
¢4
D4
b4
04
04
04
4
« L3

o8

0s

DDFXMID

001190
Qe248D
Ce395D
D 587D
829D
Cs10ED
GCe125D
CelA4TD
Col?73D
Ce 203D
C«23SD
Ge282D
0+333D
Ge354D
Ded670D
G e 554D
£+6590D
Ge7BTD
Se94LD
Gei13D
fa1 36D
Dei6320
Oel 980
Ca 240D
0e2910
De356D
L8350
CeS34D
Ce659D
Ce8140
Q101D
Oel 26D
TielSTD
Pot97D
Ce249D
(e314D
(e 399D
{25050
456510
0eB37D
CelOBD
DelalD
ol 830
Ce239D
Ge314D

s}
oz
oz
0oz
az
Q3
03
3
23
03
o3
03
23
£3
G3
03
o3
03
o3
04
as
R4
1)
04
o
el
Da
D4
D4
04
&5
05
G5
05
05
¢S
25
05
05
1+
06
06
o1
06
06



Table A2 (Continued)

EVALUATION OF ECCENTRICITY FUNCTION FOR &=i3 P= &6 Q= 0

XLO

0,010
0020
0 o030
e Py P-4
Be 0S50
34060
$o070
O+ 082
0000
0+i00
Dedil
Ced20
Vel 30
0140
Ga150
Ge160
Deave
GeiBD
Qoi90

XMID

0015
Ca025
Qe 035
CaD4S5
C+ 055
Cal0H

0e075

0,085
G085
0e105
Ja115
Cel25
Ce 535
Ce 145
D155
Dal65
Tal7H
Ce.185
Cel9s

XHI

B.020
D,030
d.040
059
QaR60
Q0070
Qe N80
C+ 008
D100
f.110
Del20
C+130
GelaQ
Ba159
B:168
Del 7D
Dd.18¢0
Nel8L
D200

FXMID

B.1010D
8.203D
Cel106D
D+109D
Q114D
Ce 120D
Ne127D
Ge136D
Da146D
De158D
DL.172D
Te 188D
L 42070
Qe 229D
Ce 258D
0. 2B3D
G.317D
Q357D
De463D

03
01
21
o1
o1
o1
21
"l
04
81
21
01
01
9
a1
o1
o1
21
61

DFXMID

De134AD
02270
Qo323D
0 425D
C 5350
0 ob655D
Q787D
{93240
01100
$e129D
QelS0D
O el 74D
De222D
022350
Ce2720
03160
L3670

B o270

Q498D

a1
o1
o1

DDFXMID

f.90C8D
£e9A/OD
N 989D
0«306D
Cell4D

Ce1250.

Geol 39D
0.155D
0.175D
GeioOD
02270
0s261D
Qe301D
0e349D
Ce 405D
0e473D
05540
Ca 5500
Ce766D

Q2
o2
oz
Q3
03
03
03
03
03
03
03
63
03
03
03
03
03
b3
03

39
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Table A2 (Continued)

EVALUAT JON OF ECCENTRICITY FUNCTION FOR L=13 P= 6 Q=1

XL0

0010
NeN30
CelSO
0070
0080
Oel10
04120
Cei30
Del4Q
Cel50
De160
0«170
Qeig0
Gal90
06200
0210
Qe 220
De230
De240
{ « 250
{2680
270
De 280
De 290
043060
0310
Ce320
De 3390
Qe340
Ce35C
Oe 362
D270
0+380
0« 350
0+4GC0
Dedid
e 420
Ded30
e 4D
De 450
Ce 460
Os470
TeBC
Ded90
0. 500

XMED

Ge 020
0040
CL,060
Q.780
0,100
0.115
04125
Del135
0145
Qo188
D165
Gl 7S
0ea185
Gel95
Ce 205
0e215
GCe228
0,235
D« 245
G+ 255
De 265
Ge 275
0.285
e 29%
$a305
Ce315
e 325
0335
Ce345
e 355
0,365
04375
G385
G+3985
0. 405
wells
Ca825
0.835
Ce 45
Ceft 5SS
B+ 65
Ve &4T7E
Qel8S
De895
C.505

XH1

0030
D052
0070
D090
0.110
Oei20
De 130
Daldf}
N:159
Oe1820
Qa1 70
Oel88
Cal1990
De 200
Ne 210
De 220
D230
Na2480
0250
Na260
De270
Qe 280
De29N
De300
Da31D
D320
0330
Oa340
Qe 350
De360
Q. 370
4380
0,390
04400
Cas1Q
De 420
R+ 430
De 40
QeaSt
Ded 67
D279
O« 480
D o490
DaSNY
04505

FXMiD

Q162D
De 333D
L5240
¢.748D
GJI02D
01270
C4146D
Qei6TD
G.2920
Ca220D
Ne 252D
De289D
fe332D
0e381D
828390
B e SLED
045840
Do 675D
0.783D
L.2090
Qs106D
Dei24D
Cel4dsp
Qe 700D
0 .195D
02350
D 278D
Qe 332D
Ge393D
B 469D
[+ 1913 30
L5750
G«813D
0, 584D
0s119D
Lel186D
Rei780
Ce219D
Ge 270D
0+ 334D
De415D
GCa318D
D¢ 645D
fa818D
2.103D

b0
oo
oo
0na
a1
o1
01
gL 3
o1
01
el
o1
61
a1
2
01
01
01
1
L3 4
o2
a2
22
g2
o2
02
o2
g2
o2
o2
a2
02
n2
oz
23
03
03
03
a3
o3
03
N3
03
03
a4

DFXMID

0 e824D
€ 8970
©.103D
Ne122D
D.1510
041790
0+ 202D
De230D
Q262D
Ce300D
Q+345D
0 « 397D
0 459D
0 532D
Ce6Ei 9D
0.722D
08440
590D
01150
O «137D
Cel62D
Del92D
D02290
0 273D
Qe3IZ2ED
Ca392D
D24710
25690
D «689D
¢ .8370
182D
0.1250D
D153D
Daei89D
Caa234D
Qe 290D
23620
04530
Q570D
De7190
Qe9l 1D
Cel156D
C148D
842310
D 246D

DDFXMID

Ve 239D
O.500D
£ +804D
0-118D
Na167D
Ge2i4D
Ge2520
Ce 297D
0a345D
Ce&ifD
U+ 4830
Ce STCD
L 6T30D
Ce TS6D
0e¢943D
Cell2D
L1330
Del 590
Os19C0D
0 228D
Ge274D
Ce3310D
CoOCD
Ded 85D
Ce5890
L7190
Ue 880D
felf8D
T1330
tel 65D
Ce2040
02540
318D
Ca3590
Ge502D
Ce 635D
CeBGSD
Ce i Q30D
241310
GCei59D
Ce258D
Ce283D
Ce 368D
Ced820
D+ 533D

oz
02
Q2
G3
03
03
a3
03

03

03

03

na
03
n3
03
&4
0%
a4
na
c4
D4
04
04
ng
na
oa
a4
o5
0s
05
ns
0s
oS
05
05
05
0s
06
o6
06
06
06
06
06
ne



Table A2 (Continued)

EVALUATION OF ECCENTRICITY FUNCTION FOR L=14 P= 6 Q=-1%

XL.o

0.010
Da530
0056
G060
Ce Q70
D40BO
0.090
L1000
0e110
G120
%130
G140

Qe isS0-

Le180

XMID

BeD2D
Ca40
0+0585
04065
D.GT7S
02085
0.095
GaiQE
CallS
a3 25
Gel35
0oias
(O+155
Delss

XH1

D.030
Te D50
G069
De8B7Q
Q+989
N+ 90
D.i00
Cell D
Q1249
0130
Del140C
D150
Qo160
Del78

FXMID

C.211iD
0+ 232D
0e331D
Ge4CAD
44860
CoS77D
06780
Q794D
DeQ25D
C+107D
{1250
Ce145D
Da 168D
01550

" DEXMID

DS5700
T a630D
G«7QTD
Q775D
G «858D
V959D
DL108D
Ca1230
De140D
(2% ¥F §a)
CelBSD
082150
022490
D:291D

o1
o1
[
o1
ci
01
Nz
o2
o2
oz
Q2
oz
o2
&2

DDFXMID

C.1980
Qa& 16D
Ge60QED
Go 7520
Ge918D
Ge3ilD
0,133D
Cel1S9D
el 89D
(22250
Ce 268D
043160
De380D
Ge453D

02
92
oz
02
n2
03
03
03

n3-

03
03
93
03
63

41
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Table A2 (Continued)

EVALUATION OF ECCENTRICITY FUNCTION FOR L=1] P= & Q=0

XL0

0010
0020
Da330
VeF4D
{050
D360
0070
0.080
o090
Dei00
02110
Qell0
Q«130
Cala0
Deis50
Oeisl
Qel70
QaiB80
Dei50
Oe200
G230
0.220
Q230
Ga240
0« 250
Qe 260
Qe 270
De280
0.290
e 300
Ve3i0
D320
Oa330
Qo340
Qs 350
De 360
Qe 370
08380
0350
Oe 400
Ce4i0
Ds 420
De&30
Caa40

XMiD

0015
Da.025
G035
0e045
0.055
D065
G075
C+085
0085
Q3068
Ceils
D.128
Oel35
Ga145
0155
O.16%
D175
0185
Us195
Ge205
0e215
D225
0+ 235
Cea 245
B«255
De 265
D275
Ca285
D.298
0+305
Q315
06328
Ce 335
Ce345
Qe 355
Q365
De3T75
De 385
0a395
Ced05
Qe 415
Q25
Le435
De 845

XH1

0.020
3,030
0. 04C
De G5
D060
D 070

- N2080

Da 090
0,100
0.,110
0120
0,130
Oei&9
NeiSN
Q.160
G170
O+180
D100
0.200
Ne 210
De228
D.230
o240
Ge 250
De2650
Q270
0+280
D280
0+ 3606
0+.330
GeJ2C
0. 330
Oe 340
0¢350
N 360
0370
04380
De390
G.400
D410
0+420
Q430
0.440
0450

FXmibD

f.101D
0el103D
Qe 10665D
Gs110D
N,115D
Qs 122D
Q41300
D+ 1390
0.151D
Cal6lD

(e180D

C.1080
Ce219D

Qe 2440

Ce273D
O.308D
De 347D
Ces 394D
443D
Ce513D
G»5890
Da. 679D
Qe 786D
CeS120
G2 080
Cel24D
De1456D
0e1 71D
0.202D
Oe 240D
Q285D
0.341D
GCe408D
Qe491D
Qs 592D
0.7170
Qe B72D
0«106D
01300
Qs160D
Cei58D0
D 246D
0, 306D
Ga«3830

01
01
01
o1
01
o1
01
01
3]
01
01
01
01
01
01
01
01
01
01
01
o1
01
01
91
02
02
F]
02
82
02
g2
v2
oz
02
o2
o2
o2
03
63
03
a3
03
03
03

DFXmMID

Cel47D
0 «247TD
C +353D
Q366D
C «588D
De722D
Ge870D
0 +304D
0 ei23D
Cela4p
0+1569D
f+198D
D.2310
0 42690
N 318D
G +368D
€ .431D
0+505D
05540
0 «699D
0 «8250
0 ,975D
Cel116D
021370
0+164D
01960
Q82350
O 282D
03400
CeA12D
Q+508D
0 +&09D
G e744D
029130
0+1120
041390
0 172D
G e214D
0«268D
f «336D
Ge423D
f12534D
0 +6780
0 +865D

01

o1

01

c1
o1
o1
a1

oz
o2
o2
o2
02
nz
o2
o2
oz
0z
oz
az
02
o2
oz
o3
03
03
03
03
o3
03
03
63
03
03
03
04
G4
ca
o4
o4
o4
0%
ca
o4
04

DDFXMID

CeS91D
Ca) H3D
Ga109D
CelliTD
01270
0a5420
£a157D
GCas177D
Ce 203D
Ce231D
Ce 266D
Ca308D
Da358D
Cad 18D
Ced451D
Ga578D
€ a683D
GCeBilD
€« 953D
OellsSD
Cal 37C
Del 65D
Cel 98D
Ce 2390
te290D
Ce3520
DeA2Z9D
Oe525D
Ceb44D
Ca7920D
Qe 5780
Gel21D
CeiS1D
Gel8aD
Qe 235D
Q2960
Ce3730
Ge 473D
LL.6010
CGae767D
Ce9830D
Ca.126D
041630
Ce212D

na.
53
03
03
03
03
23
03
63
03
03
03
03
03
03
83
23
0.3
03
ca
GYS
04
04
04
na
04
04
t4
04
0a
04
0s
65
05
05
es
o5
65
05
0s
95
06
66
06



Table A2 (Continued)

EVALUATION OF ECCENTRICITY FUNCTION FOR L=14 P= 7 G= 1

XLQ

DallO
U030
De 050
0060
Qe070
Ce 80
0090
De 100
0110
Cei20
d=130
Deil0
Qe 150
0160

XMID

Ga D20
Q« C4RO
D055
GCe D65
Qe 075
CeD85
Qe 095
02 105
00115
BelZ25

Ds135

Qs 145
Qo155
De165

XHI

Ga 030
0. 050
e 068

0070

0.0D80
DeD9C
0,100
0.110
D.,12¢€
02130

Del140 °

Del540
Ds3160°
0.17¢

FXMID

0«152D
B+315D

‘0e2510D

De 552D
D eB63D
Ce 787D
0+ 926D
Ge108D
De126D
Ce147D
Cel171D
Cel 58D
s 230D
Q267D

o2
09
o
a9
o
0
00
01
o1
o1
o1
01
o1
a1

DEXMID

0 «777D
Q860D
De965D
01060
Q1170
01310
N+1480D
0 a168D
DL192D
02200
Qe2540
0254D
Qe342D
Q399D

01
01
01
c2
13-4
o2
a2z
02
t2
a2z
edd
oz
G2
0z

DEFXMID

De271D
Ce570D
0+ 831D
01030
Gel26D
Cel'52D
0e183D
Ce218D
Gea 260D
€e305D
De368D
CeA380D
Ce522D
623D

L+ }-:
02
0z
03
03
3
23
a3
03
a3
n3
o3
03
03

43
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Table A2 (Continued)

EVALUATION GF ECCENTRICITY FUNCTICN FOR L=15 P= 6 Q=-1

XLo

0a 010D
04030
J+040
C+ 050
D+060
. 0.070
V080
(s 090
G100
Celit
0120
Gei30
00140
GelSO
Dol
Qs17C
0.180
Vel Q0
G200
022510
Te 220
22230
Co240
Ce 250
0260
Ga270
0+289
D250
Qe300
De310
D+ 320
0 «330
00340
0350
D360
o370
(«38C
Ca390
Ce 400
Geti0
G220
00430
Cea40
Qed45S

xMI1D

o 00_20
Ge 035
Qa.045
Qe 055
Gs06S
0. 075
Del8S
Q.095
Ceils
Oeils5
Gel285
Peli2S
Celdqs
D155
Cel65S
D175
0185
Cel19S
Qe2C5
0.215
0225
02235
D4 245
Ce255
D265
De 275
G285
C.255%5
0. 305
Ce315
0.325
Ce 335
D345
CGa3858
LoIBS
D375
Qe 385
86395
Ces05
CaBl15
O« /25
Qe435
Cela2
Do 847

XHI

0.030
Qe 041N
0.050
D060
G070
0,080
04090
D100
C.110
Dsdiz20
0130
0240
D150
f.3160
D270
D180
D190
0.200
De2t0
0,220
02230
Qs 240
D259
D260
B 270
D280
De 290
D4 300
De 310
2320
D330
0+.340
0+ 356G
0.360
06370
0.380
D¢ 390
D+ 500C
D410
0+.420
Oe 430
Oe 440G
G345
DeaS0

FXMID

041010
CelB2D
Na240D
D«303D

. De3720D

Des&48D
0+5340D
N 6310
Qa7481D
CeB868D
C.it1p
QeliBD
Q138D

 De1861D

CalB890
Q.2210
0.258D
Qe 304D
Co 3580
N 4220
B:498D0
De591D
0. 702D
Qe 836D
0.939D
N.120D
GCelaaD
0.173D
0e23ED
Qe255D
043100
Ce3790
Qa4 64D
CeSTID
Co706D
D 8750
0.109D
DNe136D
171D
Na 23150
De 272D
o 346D
G.A15D
Ce 470D

o9
o0
oo
Q0
00
el
o0
o0
09
00
01
o1
o1
Q1
o1
01
01
o
o1
21
01
03
o1
01
01
02
02
o2
0z
02
62
o2
o2
02
oz
02
03
a3
03
a3
03
03
o3
o3

DFXMID

0 «519D
Q+5610
Q662D
Q656D
0 724D
0 «8080D
Ce910D
0.1083D
1180
Q136D
0.1580
(1 +183D
Ce214D
£ 251D
Q295D
0De 349D
0 +413D
491D
#5850
Q705D
048400
1010
1220
Lelasgp
041790
82180
G 267D
N +327D0
08020
Q4970
2456150
Ce765D
G 29550
C.12D0D
ta150D
Ge1500
Ce241D
Go306D
Ge3910
D 502D
O a687TD
D« B37D
0.102D
Dell6D

DDF XMID

01 Ca196D 02
Gl (e356D 02
01 _C.4T7AD 02
€ ©Ce506D 02
01 G.755D 02
01 0Q.928D 02
01 -Gel3120 03
G2 0.136D 03
02 Q.i463D 03
02 &$o1960 03
02 G.234D 03
02 Ge281D 63
02 D337D 03
g2 C.404D 03
02 Ca.48B6D 03
02 C«586D 03
02 C.707D 03
€2 0.8S56D €3
62 Gal0&0 04
02 0.126D 04
C2 0a154D 04
03 0.188D 04
03 (.231D 04
03 Ge284D 04
03 ©.351D 04
£3  De&34D 04
63 DoS39D 04
03 C.6T72D 04
63 DsB41D 04
¢3 Q105D 0S5
03 f.132D 05
03 CGCs168BD 25
03 £e213D 95
€8 0.272D 45
04 3470 05
04 40460 05
04 G.S75D 05
€4 Ca744D DS
€4 Q5570 05
04 (.126D 06
Q4 CelBSD 06
04 " 0.2i8D 06
ns D4268D 06
G5 039D DS



Table A2 {Continued)

EVALUATION OF ELCENTRICITY FUN&TION FOR L=15 P= 7 Q= 0

XLo

0.010
00,029
04030
0.C40
0.050
0.060
04070
G+ 080
0050
Ca100
-Deil0

XMID

D915
0025
Ce 035
0045
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Table A2 (Continued)

EVALUATEION OF ECCENTRICITY FUNCTION FOR L=15 P= 7 G= 1
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{e248D 03
03120 03
Ne393D 03
CeaG7D 03
fle 622D 03
Ca 7580 03
CaB852D £3

DFXMID

05200
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De274D
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CeS59D
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Da613D
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Table A2 (Continued)

EVALUAT ION OF ECCENTRICITY FUNCTION FOR L=16 P= 7 Q==l
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‘Table A2 {Continued)

EVALUATION OF ECCENTRICIFY FUNCTION FOR L=16 P= 7 Q= 0
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Table A2 (Continued)

EVALUAT ION OF ECCENTRICITY FUNCTION FOR L=16 P= 8 Q= 1
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