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Neutron nuclear data of 7Li were evaluated for JENDL~2 in the
energy range from 10“5 eV to 20 MeV. Evaluated quantities are the
total, elastic and inelastic scattering, (n,y), (n,n')at reaction cross
sections and the angular distributions of neutrons. The present

evaluation was completely based on available experimental data.

Keywerds: Evaluation, Neutron Nuclear Dats, Lithium-7, Cross Section,

JENDL-2, 1072 eV v 20 MeV
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1. Introduction

Neutron nuclear data of 7Li are important for fusion neutronics
calculations. In particular the (n,n’')at reaction cross section has
much influence on the tritium breeding ratio in fusion blankets.
However the data of 7Li were not included in the first version of
Japanese Evaluated Nuclear Data Library {JENDL~1) which was released in
autumn 1977. The data of 7Li in ENDF/B-IV are mainly based on the
evaluation by Pendleburyl) which was made in 1964. The ENDF/B-V data,
which are not available in the countries other than USA and Canada, are
knownz) to be almost the same as those of ENDF/B-IV. Thus, in such a
situation, the evaluation ef 7Li for the second version of JENDL
(JENDL-2) was planned in spring 1982, and was completed in July 1982.
The present evaluation was completely based omn available experimental
data.

This report describes the evaluation methods and results. The

problems left for future work are also written. The presently evaluated

data are listed in Appendix.
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2. Total Cress Section

For the evaluation the following experimental data are available:

Hibdon and Langsdorf, Jr.3) {1954), 1 keV n 0.34 MeV,
Hibden and Mooringa) (1968), 10 keV v 1.2 MeV,
Meadows and Whalens) (1970), 0.1 MeV ~ 1.5 MeV,

6)

Foster, Jr. and Glasgow (1971), 2.5 MeV ~ 15 MeV,

7)

Goulding et al. (1972), 0.7 MevV ~ 30 MeV,

8)

Lamaze et al. (1979), 3 MeV ~ 50 MeV,

As seen in Fig. 1, the data of Meadows and Whalens) are inconsistent

3)

with those of Hibdon and Langsdorf, Jr. and of Hibdon and Mooringa) in
the Tesonance region around 260 keV, but are consistent in the
of f-resonance region. The reason for this difference is not obvious.
In the two earlier measurements, the total cross sections of natural Li
and 6Li (99.37% purity) were measured and then that of 7Li was deduced.
On the other hand, Meadows and Whalen5) measured the total c¢ross section
using 99.991% 7Li samples. Morecover they made correction for the
background due to the in-scattering, and estimated possible errors.
Hence, in the present evaluation, the data of Meadows and WhalenS) were
adopted in the resonance region around 260 keV. 1In the other energy
region there is no remarkable difference among the above experimental
data.

The evaluated data were obtained with a least-squares fit using the
spline function. This operaticn was performed by using Neutron Data

9)

Evaluation System (NDES) Below 1 keV where no experimental data are

available, the cross section was given by

Tiop = 1.04894 + GﬂsY (barms),

where o ¥ is the radiative capture cross section described in the
b

following section.
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The results are shown in Figs. 2-4. The peak values of the P-wave
resonance around 260 keV are given as follows:
JENDL-2 262 kevV  12.0 barns,
ENDF/B-1V 258 keV 10.9 barns.
It should be noted that ENDF/B-IV took account of the data of Meadows

5)

and Whalen in the energy region from 0.5 to 1.3 MeV, but did not in

the resonance region around 260 keV.

3. Elastic Scattering

In the present evaluation the elastic scattering cross section was
obtained by subtracting the reaction cross section from the total cross
gection. Figure 5 shows the result.

The elastic angular distribution was assumed to be isotropic in the
center—-of-mass system below 50 keV. Between 50 keV and 14 MeV the
Legendre coefficients were obtained from the experimental data of Lane

0 D and Knox et al.lz). Above 14 MeV no

1 1
et al. , Hogue et al.
experimental data are available, and the optical-model calculation was
performed. In the calculation the optical potential parameters of
3)

Watson et al. were used, and they are given in Table 1. Figure 6

shows the present results at four incident energies.

4. TInelastic Scattering

In JENDL-2, only the first excited level (0.477 MeV) was taken intoc
consideration as a discrete level, because cther levels contribute to
the (n,n')at reaction. The first level is known to decay by emitting
v-rays which have isotropic angular distributions, and the (n,n'y) data
are available for the evaluation. Tn the present work we adopted the

4)

1
{(n,n'y) data measured by Presser and Bass and by Benveniste et
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15)

al. , which were smoothly joined with each other. Figure 7 shows the

result.

The neutrons from the inelastic scattering to the first excited
level cannot be identified experimentally, because the excitation energy
15 small. Thus we have no experimental information on the angular
distribution of the neutrons. In the evaluation, it was assumed to be

isotropic in the center-of-mass system.

5. The (n,n')at Reaction

The experimental data given in Table 2 were available when the

8}

evaluation was made. The data of Rosen and Stewart1 , Batchelor and

) 1) 23)

Towle2 , Cookson et al.2 deviate from the cther

and Swinhoe et al.
data. Disregarding these four measurements, we evaluated the (n,n')ot
cross section by the eye-guide method. As seen in Fig. 8, the present

result is by 10% smaller than the ENDF/B-IV data at 10 MeV, After the

. . . < 1 28
present evaluation, the activation data measured by Liskien et al. )

became available. It should be noted that their data show smaller
values than those of JENDL-2 arcund 14 MeV, We should take account of
their data in the next evaluation for the third version (JENDL-3).

The angular distribution of neutrons from the (n,n'}et reaction was

assumed to bhe isotropic in the laboratory system.

6. The (n,vy) Reaction

As the thermal cross section we adopted a value of 45.4 mb measured

29)

by Jurney . The same value is alsc recommended by Mughabghab et

30)

al The cross section was extrapolated by assuming a form of 1/v up

to 20 MeV, i.e.,

o] Y = 7.22 x 10-3[En(eV)]”l/2 barns.
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In higher energy region this evaluation is not appropriate naturally.
However, the cross section is expected to be extremely small in that
regin, and thus no problem arises practically. The result is shown in

Fig. 9.

7. Other Quantities

As to the (n,2n), (n,2na) and (n,d) reactions, experimental data
are very scarce. Thus, at this_time, the ENDF/B-IV data were recom-
mended for these reactions. The nuclear temperatures which specify the
neutron spectra from the (n,2n), (n,2na) and (n,n')at reactions were

also taken from ENDF/B-IV.

8. Concluding Remarks
Evaluation of meutron nuclear data for 7Li was performed in the
energy range from 10_5 eV to 20 MeV, and the result was adopted in
JENDL-2. The present evaluation was completely based on available
experimental data.
There remain some problems in the present evaluation as follows:
1) For the inelastic scattering only the first excited level was
treated as a discrete level. TFor transport calculations, however,
it is required to include the second excited level.
2) As to the (n,n')ot reaction the most recent experimental data of

28)

Liskien et al. were not taken into consideration, because they
were published after the present evaluation.
3) Concerning the (n,2n), (n,2na) and (n,d) reactions, we took the

cross sections from ENDF/B-IV withcout any examinations.

These problems should be resclved in the next evaluatiom for JENDL-3.
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Table 1 Optical potential parameters used in the calculation

of the elastic angular distribution above 14 MeV.

V =56.14 - 0.3 x ECM (MeV)
WS = 8.17 - 0.06 x ECM {(MeV)
Vso = 5.5 (MeV)
P 1.15 - 0.001 x ECM {(fm)
a = 0.57 (£m)
b = 0.5 (fm)

The potential form is given by the following expression:

UGr) = - V/(L+ £ () - AW (0)/(1 + fw(r))z

i

fh/mwc)ZVSO(rOAl/B)_la_lfv(r)/(1 + fv(r))ZEoé,

1/3)/a}’

3y /b3,

where fv(r) exp{(r - rOA

1/

and fw(r) expi(r - rSA
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Table 2 Measurements of the (n,n')at cross section.

Author Year Energy(MeV) Method
Wyman and Thorpel6) 1958 4 v 14,8 Activation
Osborn and Wilson17) 1961 14 Activation
Rosen and Stewartls) 1961 A5 14 Detection of o-t stars
Brown et al.lg) 1963 3.5 v 15 Activation
Batchelor and Towlezo) 1963 1.5~ 7.5 Detection of neutrons
Cookson et al.zl) 1967 10 Detection of neutrons
Hopkins et 31_22) 1968 4.83, 5.74, 7.5 Detection of neutrons
Swinhoe and Uttley23) 1980 4 v 14 Activation
Baba et al.za) 1980 5.1, 6.6, 15.4 Detection of neutrons
Lisowski et al.25) 1980 5.96, 9.83 Detection of neutrons
Liskien and Paulsen26) 1980 6 v 10 Direct detection of tritons

27

Smith et al. 1981 6.89, 7.86, 8.88 Activation
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........ 10 eeeeene00cecac 30 e b0 auB000 006000000 MAT MF MT
3.00700+ 3 6.95573+ 0 c ¢ c 202032 1451
0.0 + 0 0.0 + 0 C 0 a0 02032 1451
3-LI- 7 JAERI EVAL-JULB2 K.SHIEATA 2032 1451
DIST-MAR83 REV1-NOVB3 2032 1451

HISTORY 2032 1431
82-01 NEW EVALUATION FOR JENDL-2 BY K.SHIBATA. 2032 1451
83~11 MF=2 WAS ADDED. SOME & VALUES AND TRANSFORMATION MATRIX OF 2032 1451
MT=2 IN MF=4 WERE MODIFIED. 2032 1451

2032 1451

MF=1 GENERAL INFORMATION 2032 1451
MT=451 DESCRIPTIVE DATA AND DICTIONARY 2032 1451
2032 1451

MF=2 RESONANCE PARAMETERS 2032 1451
MT=151 SCATTERING RADIUS ONLY 2032 1451
2032 1451

2200-M/S CROSS SECTIONS AND CALCULATED RES. INTEGRALS. 2032 1451
2200-M/5 RES. INTEG, 2032 1451

ELASTIC 1.049 B - 2032 1451

CAPTURE 0.0454 B 0.0204 B 2032 1451

TOTAL 1.094 B - 2032 1451

2032 1451

MF=3 NEUTRON CROSS SECTIONS 2032 1451
MT=1 TOTAL 2032 1451
BELOW 1 KEV, TODTAL = 1.048%94 + CAPTURE (B). 2032 1451

ABOVE 1 KEV, DATA LISTED IN /1/-/6/ WERE USED. 2032 1451

MT=2 ELASTIC 2032 1451
ELASTIC = TOTAL - REACTION. 2032 1451

MT=4 TOTAL INELASTIC 2032 1451
SUM OF MT=51 AND %1. 2032 1451

MT=16 (N,ZNILTI-6 2032 1451
ENDF/B-IV RECOMMENDED. 2032 1451

MT=24 (N,2NYALPHA-D 2032 1451
ENDF/B-IV RECOMMENDED. 2032 1451

MT=51 (N,N") 2032 1451
LEADING TO THE 18T LEVEL (0.47748 MEV) IN LI-7. 2032 1451

DATA LISTED IN /7/,/8/ WERE USED. 2032 1451

MT=91 (N,N"IALPHA-T 2032 1451
DATA LISTED IN /9/-/14/ WERE USED. 2032 1451

MT=102 CAPTURE 2032 1451
1/v FORM NQORMALIZED TO THE DATA OF JURNEY /15/. 2032 1451

MT=104 (N,DIHE-6 2032 1451
ENDF/B-1IV RECOMMENDED. 2032 1451

MT=251 MU-BAR 2032 1451
CALCULATED FROM THE DATA IN FILE4L. 2032 1451

2032 1451

MF=4 ANGULAR DISTRIBUTIONS OF SECONDARY NEUTRONS 2032 1451
MT=2 2032 1451
1.0E-5 EV TO 40 KEV = ISOTROPIC. 2032 1451

50 XEV TO 14 MEV : DATA LISTED IN /16/-/18/ USED. 2032 1451

(2]
m
o

ol RN e R L S N
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14 MEV TO 20 MEV : OPTICAL MODEL CALCULATION
WITH PARAMETERS 0F /19/.
MT=14,24,51
ISOTROPIC IN THE LABORATORY SYSTEM.
MT=51
ISCTROPIC IN THE CENTER QF MASS SYSTEM.

MF=5 ENERGY DISTRIBUTIONS CF SECONDARY NEUTRCONS
MT=16,24,91
EVAPORATION SPECTRUM.
VALUES OF NUCLEAR TEMPERATURE TAKEN FROM ENDF/B-IV.

REFERENCES
1) HIBDON, C.T. AND LANGSDORF, JR., A. @ ANL-5171, P.7 (1954).
2) HIBDON, C.T. AND MOORING, F.P. : "68 WASHINGTON CONF.
3) MEADOWS, J.W. AND WHALEN, J.F. ¢ NUCL. SCI. ENG. 41(1970)351.
4 FOSTER, JR., D.G. AND GLASGOW, D.W. : PHYS. REV. C3(1971)576.
S) GOULDING, C.A. ET AL. : PRIVATE COMMUNICATION (1%72).
6) LAMAZE, G.P. ET AL. : BULL. AM. PHYS. S0C. 24 (1979} BszZ.
7) BENVENISTE ET AL. :’ NUCL. PHYS. 38 (1962 300.
8) PRESSER, G. AND BASS, R. : NUCL. PHYS. A182 (1%72) 321.
9) WYMAN, M.E. AND THORPE, M.M_ © LA-2235 (19538).
10) BROWN, F. ET AL. : J. NUCL. ENERGY PARTS A/B 17 (1963) 137.
11) HOPKINS, J.C. ET AL. : NUCL. PHYS. A107 (19é8) 139,
12) LISOWSKI, P.W. ET AL. @ LA-8342 (1980).
13) SMITH, D.L. ET AL. : NUCL. SCI. ENG. 78 (1981)> 3539.
143 LISKIEN, H. AND PAULSEN, A. : INDC(EUR) Q14/G, P,14 (1980).
15> JURNEY, E.T., @ USNDC-9, P.109 (1973).
16 LANE, R.O. ET AL. : ANN. PHYS. 12 (1961 135. .
17y HOGUE, H.H. ET AL. = NUCL. SCI. ENG. 69 (1979%) 22.
18) KNOX, H.D. ET AL. : NUCL. SCI. ENG.69 (1979) 223.
19) WATSON, B.A. ET AL. : PHYS. REV. 182 (1969 977.
1 451 102
é 151 4
3 1 80
3 F4 80
3 4 20
3 14 8
3 24 7
3 51 1s
3 1 9
3 102 8
3 104 8
3 251 25
& 2 158
4 16 10
4 24 10
4 51 10
4 ¢1 10
5 16 7
5 24 7
5 2?1 8

MAT MF MT

2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032
2032

1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
1451



3
3
1
1

3
0

1
3
1
2
1
1
1
1
1
é
2

[AS AN R LS % ]

2
2
3
3
3
4
5
5
4
7
7
8
9
1
1
1
1
1
1
1
2
2
2
2
2
3

.00700+

.00000-

3
.00700+ 3
5
0

.50000+

.00700+ 3
.0 + 0

229
.Q00000-
.16227-
. 77828~
24274
.00000-
L0000+
.C000C+
450004
80000+
. 10000+
. 20981+
L297F1+
.38719+
LL78BL+
.58288+
71245+
.B5242+
98760+
.22602+
_53914+
96196+
.52946+
.03998+
L6130+
.20664+
03262+
L7307
.91489+
L74501+
.00450+
L111414
.26410+
L0871+
.60113+
T9LETH
93970+
L19335+
.39828+
66594+
.81910+
L99530+
L20745+

GO RO ITVIVIVAVVIUMIWA A I WU AV VTN N WP

6.95573+
1.00000+
2.00000+
2.89000-

6.95573+
0.0 +

3.33252+
2.33309+
1.59046+
1.20142+
1.07178+
1.04966+
1.04894+
1.02390+
1.10298+
1.82240+
2.37640+
3.42261+
5.43440+
8.40237+
1.18663+
9.45139+
5.39258+
3.4L5675+
2.19455+
1.62273+
1.29600+
1.12642+
1.04783+
1.01996+
1.039467+
1.11600+
1.21947+
1.37086+
1.52923+
1.55717+
1.64879+
1.70795+
1.72128+
1.67644+
1.68476+
1.72311+
1.80250+
1.88603+
1.96554+
2.00127+
2.04308+
2.10025+

OO

jsgsNeRslsRegsBoReNoNeoNsNoReNeNoRoNoReNoNoNoNeloRoReRaloNeRoNoNoNeNeoNoNoRoNe NeRNeNe RaRV.Roll el

1.33352-
5.62339-
3.16227-
S.02990-
1.00000+
1.00000+
1.20000+
1.60000+
1.90000+
2.15109+
.23918+
32727+
L1774+
.51352+
61755+
.75991+
.B9748+
L06707+
.30549+
.65597+
15112+
69963+
.21016+
70840+
LLBI9T7+
7.30794+
B8.30563+
9.19160+
.B9130+
.05795+
16486+
.28178+
LL7217+
66561+
,85925+
1.98842+
2.2%436+
2.48015+
2.67802+
2.85173+
3.050444
3.28243+

N W WW NN N NN

[ N = s

JAERI-M 84-1563

oo o0
o Cc oo

3.02644+
2.01192+
1.45502+
1.15076+
1.05616+
1.04917+
.58032-
Q048944
22796+
06423+
63618+
L97311+
.25896+
80158+
.19579+
75242+
.55663+
93736+
.00135+
L6909+
.22903+
09023+
03224+
.02284+
.05558+
L131144
.28660+
L2079+
.55151+
L0492+
68256+
1.71095+
1.70352+
1.67736+
1.70061+
1.73439+
1.84658+
1.91166+
1.96889+
2.00647+
2.07241+4
2.11384+

OOV VIAVIVI VI A TN NV U NN M OW PR o oo
e o T N N S IS I RN P RRY, B o NPV U R SV, )
. .
eReReoRoleRelecNeloloNaoloNsNoNoNoNoNoNoNoNoNoNoNolaNaeNol - NeoRoNeoNoNoNaoRo NS N NoNoeNeNeNeNeRa R

B 6C... .. MAT MF MT
2032 1 0

2032 ¢ O

1 02032 2151

1 02032 2151

¢ 02032 2151

¢ 02032 2151

2032 2 ©

2032 0 @

0 02032 3 1

1 2292032 3 1

0 02032 3 1

1.77827- 5 2.76139+ 02032 3 1
1.00000- 4 1.77107+ 02032 3 1
1.00000- 3 1.27730+ 02032 3 1
2.53000- 2 1.09434+ 02032 3 1
1.00000+ 1 1.05122+ 02032 3 1
1.00000+ 4 1.04894+ 02032 3 1
1.31000+ 5 9.83367~ 12032 3 1
1.70000+ S5 1.07028+ 02032 3 1
2.00000+ 5 1.47772+ 02032 3 1
2.18045+ 5 2.18972+ 02032 3 1
2.26854+ 5 2.9B0%3+ 02032 3 1
2.35663+ 5 4.64435+ 02032 3 1
2.44829+ 5 7.27571+ 02032 3 1
2.54820+ 5 1.10518+ 12032 3 1
2.66500+ 5 1.10052+ 12032 3 1
2.80736+ 5 6.36463%+ 02032 3 1
2.94254+ 5 3,B9766+ 02032 3 1
3.14654+ 5 2.51159+ 02032 3 1
3.42232+ 5 1.80932+ 02032 3 1
3.77279+ 5 1.37589+ 02032 3 1
4.34029+ 5 1.17263+ 02032 3 1
4,86981+ 5 1.065%93+ 02032 3 1
5.45928+ 5 1.019%4+ 02032 3 1
5.95752+ 5 1.03230+ 02032 3 1
6.75729+ 5 1.08591+ 02032 3 1
7.64051+ 5 1.15915+ 02032 3 1
8.63819+ S5 1.33502+ Q2032 3 1
$.46830+ 5 1.47659+ 02032 3 1
1.00000+ 6 1.55551+ 02032 3 1
1.06140+ 6 1.60778+ 02032 3 1
1.21832+ 6 1.70001+ 02032 3 1
1.34524+ 6 1.72089+ 02032 3 1
1.53665+ & 1.68282+ 02032 3 1
1.73009+ & 1.67860+ 02032 3 1
1.92384+ 6 1.71940+ 02032 3 1
2.09089%9+ 6 1.76165+ 02032 3 1
2.29582+ 6 1.84721+ 02032 3 1
2.53815+ & 1.92952+ 02032 3 1
2.81789+ & 2.00107+ 02032 3 1
2.95776+ & 2.02306+ 02032 3 1
3.13886+ & 2.08821+ 02032 3 1
3.36446+ 6 2.12847+ 02032 3 1

SEQ
103
104
105
106
107
108
109
110
111
i1e
113
114
115
118
117
118
119
12¢
121
122
123
124
125
126
127
128
129
1320
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
148
147
148
149
150
151
152
153
154
155



342600+
341179+
3.76380+
3.87435+
3.98337+
4.16162+
4.27050+
4. 43583+
4.51724+
4.6B005+
L.77721+
5.01370+
5.21635+
5.39884+
5.64316+
5.80016+
6,064915+
6.13214+
6.75231+
6.959b3+
7.51485+
7.817434
8.69570+
8.88000+
9.76738+
1.05000+
1.10270+
1.15000+
1.23780+
1.30000+
1.60000+
1_.45000+
1.54518+
1.76495+
2.00000+

NNANNANNNNNNNDPGPCCCRPRPTPPCOCOOORFOCOCDCCOOOON0N OO DN

v

3.00700+
0.0 +

229
1.00000-
3.16227-
1.77828-
2.24274~
1.00000-
1.00000+
1.00000+
1.45000+
1.80000+
2.10000+
2.20981+
2.29791+
2.38719+
2.47B84+

o

LAV EVERURY, SERY RV N VTR VRSN |

2.14292+
2.19555+
2.25949+
2.32469+
2.39452+
2.49764+
2.54629+
2.58268+
2.58304+
2.56725+
2.53666+
2.43932+
2.30969+
2.14675+
2.17492+
2.21518+
2.19861+
2.17900+
2.03239+
1.99471+
1.90536+
1.87542+
1.80450+
1.78951+
1.72247+
1.67267+
1.63792+
1.60825+
1.55546+
1.52100+
1.46956+
1.44574+
1.40109+
1.30432+
1.21500+

6.95573+
.0 +

1.04894+
1.04894+
1.04894+
1.04894+
1.04894+
1.048%4+
1.04892+
1.02388+
1.10296+
1.B2238+
2.37638+
3.42260+
5.463439+
8.40236+

=R eReieNogeReloBoleNe oo Ne HeNoNeoBoRoRoNoNoNeBoNeNoNoNosNoNoNoNeaNaRe ol

QO COoOO0OO0OQOCO0OO0OCOCOVOQ
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. o 0. .00 - 4 60. ... MAT MF MT
3.51889+ & 2.164L4+ O 3_.52147+ 6 2.16503+ 02032 3 1
3.67848+ & 2.21786+ 0 3.70468+ 6 2.23065+ 02032 3 1
3.77642+ 6 2.26563+ O 3.79758+ & 2.27839+ 02032 3 1
3.B9047+ & 2.33504+ 0 3.97229+ 6 2.38776+ 02032 3 1
L.07022+ & 2.44752+ 0 4.07627+ & 2.45084+ 02032 3 1
4,16916+ 6 2.50119+ 0 4.25303+ 6 2.540531+ 02032 3 1
L.34443+ 6 2.57066+ 0 4.37184+ 6 2.57428+ 02032 3 1
4. 47318+ 6 2.58285+ 0 4.50697+ 6 2.58299+ 02032 3 1
4.57453+ 6 2.58038+ 0 4.59864+ 6 2.57928+ 02032 3 1
4.68431+ 6 2.56597+ O 4,76145+ 6 2.54286+ 02032 3 1
4,85531+ & 2.50646+ O 4.94917+ & 2.46872+ 02032 3 1
S.04304+ & 2.462620+ 0 S5.13690+ & 2.3754%9+ 02032 3 1
5.22421+ & 2.30333+ 0 5.31153+ 6 2.21504+ 02032 3 1
5.4B615+ & 2.13462+ 0 5.56466+ & 2.15686+ 02032 3 1
5.65549+ & 2.1777%+ 0 5.72166+ & 2.19318+ 02032 3 1
S.8B316+ & 2.22746+ 0O 5.96615+ 6 2.21836+ 02032 3 1
6.09464+ & 2.18781+ 0 6.12840+ 6 2.17988+ 02032 3 1
6.33886+ & 2.13327+ 0 6.54558+ 6 2.08148+ 02032 3 1
6.8B0402+ 6 2.02281+ 0 6.90540+ 6 2.004630+ 02032 3 1
7.14430+ 6 1.96562+ Q0 7.32958+ &6 1.93402+ 02032 3 1
7.70012+ & 1.88507+ ¢ 7.78370+ 6 1.87815+ 02032 3 1
§.21654+ 6 1.B4383+ 0 8.30000+ 6 1.83678+ 02032 3 1
8.73375+ 6 1.80150+ 0 8.86462+ 6 1.79076+ 02032 3 1
9.00000+ 6 1.77987+ 0 9.25057+ 6 1.76032+ 02032 3 1
1.00000+ 7 1.70611+ 0 1.01145+ 7 1.69819+ 02032 3 1
1.06168+ 7 1.66519+ 0 1.100C0+ 7 1.63972+ 02032 3 '1
1.1398t+ 7 1.61448+ 0 1.14663+ 7 1.61039+ 02032 3 1
1.20000+ 7 1.57753+ 0 1.23157+ 7 1.55909+ 02032 3 1
1.25000+ 7 1.54853+ 0 1.27493+ 7 1.53445+ 02032 3 1
1.31652+ 7 1.51225+ 0 1.35000+ 7 1.49466+ 02032 3 1
1.4066B+ 7 1.46625+ 0 1.42690+ 7 1.45647+ 02032 3 1
1.46600+ 7 1.43837+ 0 1.50000+ 7 1.42198+ 02032 3 1
1.61547+ 7 1.37024+ 0 1.69381+ 7 1.33465+ 02032 3 1
1.83231+ 7 1.27296+ 0 1.914643+ 7 1.23704+ 02032 3 1
2032 3 1

2032 3 0O

0 Q 0 02032 3 2

0 o 1 2292032 3 2

Q o 0 02032 3 2

1.33352- 5 1.04B94+ 0 1.77827- 5 1.04894+ 02032 3 2
5.62339- 5 1.04894+ 0 1.00000- 4 1.04B894+ 02032 3 2
3.16227- 4 1.048%94+ 0 1.00000- 3 1.04894+ 02032 3 2
5.02990- 3 1.048%4+ 0 2.53000- 2 1.048%94+ 02032 3 2
1.00000+ 0 1.04894+ 0 1.00000+ 1 %1.04B%4+ 02032 3 2
1.00000+ 3 1.04894+ 0 1.00000+ & 1.04B87+ 02032 3 2
1.20000+ 5 9.58011- 1 1.31000+ 5 9.83347- 12032 3 2
1.60000+ 5 1.04892+ 0 1.70000+ S5 1.07026+ 02032 3 2
1.90000+ 5 1.227%94+ 0 2.00000+ 5 1.47770+ 02032 3 2
2.15109+ 5 2.06421+ 0 2.18045+ 5 2.18970+ 02032 3 2
2.23918+ 5 2.63616+ 0 2.26854+ 5 2.98092+ 02032 3 2
2.32727+ 5 3.97310+ 0 2.35663+ 5 4.64434+ 02032 3 2
2.41774+ 5 6£.29895+ 0 2.44829+ 5 7.27570+ 02032 3 2
2.51352+ 5 9.80157+ 0 2.54820+ S5 1.1C0518+ 12032 3 2

SEQ
156
157
158
15¢
160
161
162
163
164
165
146
167
168
1569
170
171
172
173
174
175
i7é6
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208



2.58288+
2.71245+
2.85242+
2.98760C+
3.22602+
3.53914+
3.96196+4
4.52946+
5.03998+
5.46130+
6.20664+
7.03262+
7.97307+
8.91489+
9.74501+
1.00450+
1.11141+
1.26410+
1.40871+
1.60113+
1.79467+
1.93970+
2.19335+
2.39828+
2.66594+
2.81910+
2.99530+
3.207454+
3.42600+
2.61179+
3.76380+
3.87435+
3.98337+
4.16162+
4.27050+
4L.43583+
4.51724+
4 .68005+
4 77721+
5.01370+
5.214635+
5.39884+
5.64316+
5.80016+
6.04915+
6.13214+
6.75231+
46.95903+
7.51485+
7.81743+
B.&69570+
8.8B000+
P.76738+

(el e s T o - e e e s o S0 e S« S+ NS AL S0 S N« e N A« S+ SIS S~ S > N« o o S SN - S O, RV Y, V. T BV BV BV BT N R RV RV, R WY Y

veseaa20
1.18663+
@.45138+
5.39257+
3.45674+4
2.19454+
1.62272+
1.29599+
1.12441+
1.04782+
1.01995+
1.00799+
1.04923+
1.11274+
1.22391+
1.34721+
1.36240+
1.42584+
1.47278+
1.48771+
1.44498+
1.45543+
1.49538+
1.57528+
1.65876+
1.73596+
1.76818+
1.80462+
1.85266+
1.87277+
1.89971+
1.94483+
1.99918+
2.07696+
2.19486+
2.239404+
2.27211+
2.26929+
2.22788+
2.18197+
2.02492+4
1.B44L97+
1.463882+
1.60914+
1.64027+
1.61302+
1.59145+
1.44754+
1.41203+
1.32782+
1.30102+
1.25545+
1.24480+
1.20007+

e 0. .0 40.....
2.61755+ 5 1.19579+ 1
2.759%1+ 5 7.75241+ O
2.89748+ 5 4.55662+ C
3.06707+ 5 2.93735+ O
3.30549+ 5 2.00134+ C
3.65597+ 5 1.46908+ 0
4.15112+ 5 1.22902+ 0
4_.69963+ 5 1.09022+ O
5.21016+ 5 1.03223+ 0
5.70840+ 5 1.01233+ 0
6.48197+ 5 1.01220+ 0
7.307%94+ 5 1.05267+ 0
8.30563+ 5 1.16574+ 0O
9.19160+ 5 1.26228+ 0
9.89130+ 5 1.36327+ 0
1.05795+ & 1.387444 O
1.16486+ & 1.45533+ 0
1.28178+ & 1,47598+ C
1.47217+ 6 1.47064+ O
1.66561+ 6 1.44861+ O
1.85%925+ 6 1.47199+ 0
1.988B42+ 6 1.50676+ 0
2.29436+ 6 1.61%57+ 0
2.48015+ 6 1.68419+ 0
2.67802+ & 1.73904+ O
2.85173+ &6 1.77235+ 0
3.05044+ 6 1.83213+ 0
3.28243+ 6 1.86145+ 0
3.51889+ &6 1.88050+ 0
3.6784B+ & 1.91393+ 0
277642+ 6 1.94873+ O
3.89047+ 6 2.00853+ 0
4,07022+ & 2.14113+ ©
4.16916+ & 2.19866% O
4.34443+ 6 2.26199+ ©
4.47318+ 6 2.27155+ 0
4,.57453+ & 2.25845+ 0
4.68431+ 6 2.2258%+ 0
4.85531+ & 2.13205+ 0
5.04304+ 6 2.00451+ O
S.22421+ 6 1.83675+ 0
5.48615+ & 1.60602+ 0
5.65549+ 6 1.6090%+ O
5.88316+ 6 1.64899+ 0
6.09464+ & 1.60026+ C
6.338B6+ & 1.54662+ 0
6.80402+ 6 1.43818+ 0
7.14430+ 6 1.38465+ 0
7.70012+ 6 1.30%923+ 0
8.21694+ 6 1.28127+ 0
B8.73375+ 6 1.25332+ Q
2.00000+ 6 1.23809+ Q
1.00000+ 7 1.18807+ O
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Lae50...
2.66500+
2.80736+
2.94254+
3.14454+
3.42232+
3.77275+
4.34029+
4L .86981+
5.45928+
5.95752+
6.75729+
7.64051+
B.63B19+
9.46830+
1.00000+
1.06140+
1.21832+
1.34524+
1.53665+
1.73009+
1.92384+
2.09089+
2.2%9582+
2.53815+
2.81789+
2.95776+
3.13886+
3.36446+
3.52147+
3.70468+
I.79758+
3.9722%+
4.07627+
4.25303+
L. 37184+
4.50697+
4,.59864+
4, 76145+
4.949174+
5.13690+
5.31153+
5.56466+
5.721664+
5.944615+
6.128B4L0+
6.54558+
6.90540+
7.32958+
7.78370+
8.30000+
8.86462+
$.25057+
1.01145+

i B e R e T S S S S S S A S N N N A S s MG A A S N N O e B S A LR R G R RLRY RLE L R R AL

Y ¢ SR
1.10052+
6.36438+
3.8B9765+
2.51158+
1.80931+
1.37588+
1.17262+
1.06592+
1.01993+
1.01121+
1.03084+
1.064655+
1.20003+
1.30632+
1.36265+
1.38883+
1.46851+
1.48662+
1.45065+
1.44856+
1.4914%+
1.53422+
1.62020+
1.70139+
1.76801+
1.785%73+
1.84502+
1.86593+
1.88C76+
1.92355+
1.95773+
2.06913+
2.14523+
2.23437+
2.26495+
2.27071+
2.25336+
2.19065+
2.07061+
1.93050+
1.72778+
1.60947+
1.62164+
1.63633+
1.59231+
1.49573+
1.42113+
1.35477+
1.30309+
1.27668+
1.24558+
1.22545+
1.18245+

L GMAT
12032
02032
02032
02032
02032
02032
02032
02032
02032
02032
Q2032
02032
02032
ca203e
02032
02032
02032
02032
02032
02032
02032
Q2032
02032
Q2032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
Q2032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032
02032

uwwumumuuwwuuuwuwuuwwwwumuuuwwwwuwuuuuuuuuwuwuuuwmuuu

SEQ
209
210
211
212
213
214
215
216
217
218
219
-4y
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
2460
261



.1
1.05000+
1.10270+
1.15000+
1.23780+
1.30000+
1.40000+
1.45000+
1.54518+
1.76495+
2.00000C+

3.00700+
0.0 +

5.46130+
1.93970+
2.66594+
2.99530+
3.42600+
3.70468+
3.89047+
4.16916+
4.47318+
4.68431+
5.21635+
6.12840+
7.78370+
8.86462+
1.13981+
1.40668+
1.69381+

3.00700+
0.0 +

8.30000+
1.00000+
1.15000+
1.30000+
1.45000+

3.00700+
0.0 +

1.00000+
1.15000+
1.30000+
1.45C00+

3.00700+
0.0 +

5.46130+

O..
7 1.16605+
7 1.14508+
7 1.12355+
7 1.0B442+
7 1.05106+
7 9.99657-
7 9.74918-
7 9.35022-
7 B.66638~
7 B8.04990~

6.95573+
L.7T748B4+

3 6.95573+

0-4.7748B4+
34

5 0.0 +

NN OMNM OO Lol el e e e e e e N S N e R e B R =) E PR e a0 000

RN WOMN O

[« RLE RV, N o]

1.06168+
1.13981+
1.20000+
1.25000+
1.31652+
1.40668+
1.46600+
1.61547+
1.83231+

1.06140+
2.29436+
2,81910+
3.13886+
3.51889+
3.76380+
3.98337+
4.27050+
4.50697+
477721+
5.65549+
6.80402+
7.81743+
1.01145+
1.23780+
1.42690+
1.83231+

8.88000+
1.05000+
1.20000+
1.35000+
1.50000+

1.05000+
i.20000+
1.35000+
1.50000+

1.06140+
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NN NN OO NNNANCRCCP RO RO OO e e e B B R R

NNNNPR oo

> oo

1.16187+
1.12811+
1.10061+
1.07759+
1.04243+
F.96439-
9.67261~
9.13265-
8.43944-

PR, P,PO0000

0

PRPERSPPRBS R BRLAS RS RSO0

2.18940-
2.27005-
2.33088-
2.43188-
2.83933-
3.14655~
3.17554-
3.06888-
3.12278-
3.54688-
5.68695-
5.84624-
5. 74400-
5.03291-
4.28679-
4.01682~
3.58314-

9

1.00000-
1.40000-
1.90000-
2.16000-
2.30000-

NN WGN OO

g

2.00000-~
1.30000~
2.74000-
4.30000-

NN WWL OO

» OO

2.18%940-

__2747

1.10000+
1.14663+
1.23157+
1.27493+
1.35000+
1.426%0+
1.50000+
1.69381+
1.91443+

1.26410+
2.48015+
2.85173+
3.28243+
2.61179+
3.79758+
4.07627+
4.37184+
4.57453%+
5.01370+
6.09464+
6.90540+
8.69570+
1.10270+
1.27493+
1.54518+
2.00000+

2.00000+
1.10000+
1.25000+
1.40000+
2.00000+

1.10000+
1.25000+
1.40000+
2.00000+

1.26410+

1

NN NN N NN N

NANNNCFRIORPOOOCRPROOO O

NNNNOOWMWO

NN NNRNWOo

OO0

........ 60......MAT MF MT
1.14612+ 02032 3 2
1.12515+ 02032 3 2
1.08714+ 02032 3 2
1.06448+ 02032 3 2
1.02474+ 02032 3 2
9.86312- 12032 3 2
9.50093- 12032 3 2
8.87816- 12032 3 2
8.17330- 12032 3 2

2032 3 2

2032 3 ¢

02032 3 4

512032 3 4

02032 3 4

2.35160- 12032 3 4
2.27465- 12032 3 4
2.34119- 12032 3 &
2.52392- 12032 3 &
2.95835- 12032 3 4
3.20659- 12032 3 4
3.05608~ 12032 3 4
3.09330- 12032 3 4
3.21931- 12032 3 4
4.14400- 12032 3 4
5.87543- 12032 3 &
5.83170- 12032 3 4
5.48370- 12032 3 4
4,68569- 12032 3 4
4.22459- 12032 3 4
3.890646- 12032 3 4
3.42991- 12032 3 4
2032 3 ©

02032 3 16

152032 3 16

22032 3 16

2.00000- 32032 3 16
1.60000~ 22032 3 16
2.00000- 22032 3 16
2.20000- 22032 3 16
1.97610- 22032 3 16
2032 3 0

02032 3 24

122032 3 24

22032 3 24

5.00000- 32032 3 24
1.75000- 22032 3 24
3.30000- 22032 3 24
3.69450- 22032 3 24
2032 3 0

02032 3 51

342032 3 51

02032 3 51

2.35160- 12032 3 51

SEQ
262
2463
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
3c2
303
304
305
306
307
308
309
310
311
312
213
314



1.93970+
2.66594+
3.13886+
3.51889+
3.79758+
4.,07627+
4.37184+
4.68431+
6.90540+
1.1027C+
2.00000+

3.00700+
0.0 +

1
2.81910+
4.77721+
4.094644+
B.B6s6E2H
1.27493+
1.69381+

3.00700+
0.0 +

1
1.00000-
2.53000-"
1.00000+
1.00000+
1.000C0+

3.00700+
0.0 +

8.88000+
1.05000+
1.2000C+
1.35Q00+
1.50000+

3.00700+
.0 +

1.00000-
2.53000-
1.00000C+
1.000C0+
7.00000+
1.20000+
3.07000+
4.30000+
5.30000+
8.30000+

Vi oOwnm e O R RO N O O

NN IWNO DO O

NIRRT N NN O

2.29436+
2.85173+
3.28243+
3.6117%9+
3.89047+
4.16916+
4.47318+
5.0137C+
7.78370+
1.23780C+

3.76380+
$.21635+
6.80402+
1.01145+
1.40668+
1.83231+

1.000C0-
1.000C0-
1.000CC+
1.00000+
2.00000+

9.00000+
1.10000+
1.25000+
1.40000+
2.0000C+

1.00000~
1.00000~
1.00000+
.00000+
.50000+
.07000+
. 57000+
. 57000+
. 30000+
.30000+

Lol SR SRR VIS G IR
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2.27005- 1
2.33837- 1
2.48380- 1
2.88972- 1
3.10916- 1
2.70584- 1
2.61523- 1
2.52720- 1
1.95300- 1
B.99039- 2

N OO0 O

8.17962-
2.15928~-
3.69966-
3.,695966-
3.18283-
2.80786-

NNNOCOAOO OO
PR WO O

7.22131-
2.28358~
7.22131-
2.28358-
1.61473-

NN RO 0
PR OO

0.0 +
2.00C00-
&,80000-
1.00000-
1.03100-

NN NN NHO O
NN WKW OO0

?.56665-
?.56665-
F.56665-
$.56665-
2.06725-
4.67142-
7.11497-
6.19093-
5-1.65423-
5 1.26220~

0
0
0
4
1
e
4
4,
5
-
5

PR WMNMNPE,E NN S OO

2.48015+
2.99530+
3.42600+
3.70468+
3.98337+
4.27050+
4. 57453+
6£.12840+
8.69570+
1.42690+

NP OO

4.50697+
5.65549+
7.81743+
1.13981+
1.54518+
2.00000+

NNNOCCrO RO

1.00000-
1.00000+
1.00000+
1.00000+

CHOWO RO

¢

3
14
1.00000+ 7
1.15000+ 7
1.30000+ 7
1.45000+ 7

1.00000-
1.0000C0+
1.00000+
5.00000+
1.00000+
2.57000+
4.07000+
5.07000+
7.30000+
1.04000+

AV VVVWA S INO WO O

2.27465-~
2.36933-
2.64895-
2.99433-
2.96500-
2.68998-
2.58521-
2.31110-
1.68270-
8.51750-

5.17562-
3.28417-
3.80100-
3.52738-
3.06122-
2.68626-

2.28358-
7.22131-
2.28358-
7.22131-

1.00000-
3.460000-
8.00C00-
1.100C00~

F.56665~
?.56665~
9.56665~
1.67115~
2.07095-
2.73338-
-7.2108%-
-5.33020-
5.68853-
1.47888-

12032
12032
12032
12032
12032
12032
12032
12032
12032
22032

2032

2032
02032

182032

gzo32
22032
12032
12032
12032
12032
12032

2032
02032

142032

02032
12032
32032
42032
62032

2032

2032
02032

142032

22032
32032
32032
32032
22032

2032

2032
02032

662032

02032
22032
22032
22032
12032
12032
12032
22032
22032
22032
12032

3102
3102
3102
3102
3102
3102

3104
3104
3104
3104
3104
3104
3104
3104

3251
3251
32351
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251

SEQ
315
216
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
348
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367



1.14000+
1.664000+
1.75000+
2.25000+
4,57000+
5.29000+
&.05000+
6.94000+
B.98000+
1.20400+
1.50000+
1.80000+

3.00700+
0.0 +
1.000C0+
0.0 +
1.461729-
0.0 +
8.99586~
9.37457-
0.0 +
7.35196-
L.68300-
0.0 +
7.92820-
1.49694-
0.0 +
1.25860-
0.0 +

T .
QO COOOoOOoCCQOOOOO0OOOO0OO0

0CCCO0O0O0COCOOOOOOODCO0
L S e Y

&

CO00O0O0COo0O0QO00O00D0000CO0O0OORPROWLPONNORLUVIONDOCOW

95573+
95573+
58442~
.0 +
69216
L1463
45003~
09449~
.66448-
.13548-
.F4968B-
.28230-
. 79983~
L45237-
63208~
42076~

OO PP UHNOSE WP OVNO 0

.
o
+

S OPORPRORPROPODRPORPRONORL OO

1.24000+
1.54000+
1.85000+
4 .08000+
4.83000+
5.54000+
6.37000+
&.97000+
9.96000+
1.29400+
1.60000+
1.90000+

4.14604-
0.0 +
1.21917-
?.467704-
1.53502-
4.92299-
2.74452~
7.85108-
B.49307-
6.87761~
1.33274-
2.65710-
1.62643-
6.59383-
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& 1.80
& 1.96
6 2.12
& 2.06
& 3.16
& 3.79
6 5.06
6 5.23
6 6.32
7 7.03
7 7.62
7 7.94
1

0

3 4.20
G 0:0
5-4.26
1 2.42
7 0.0
2 4,80
2-2.33
4 0.0
1 4.28
4-8.58
1 0.0
2-3.99
5-2.52
1

¢

0

o

¢

0

Q

0

4]

¢

0

0

0

0

40.. ...
384 1
LO0- 1
§33- 1
686- 1
061- 1
034~ 1
B&iu- 1
785- 1
777- 1
481~ 1
3I80- 1
I12- 1
1

2
187-14
+ 0
374- 7
£95=- 1
+ 0
782- 3
&50- 1
+ 0
961- 1
502- 3
+ O
796- 1
727~ 4
¢]

o]

0

0

0

0

o]

¢

o]

0

0

8]

0

1.34000+
1.65000+
1.95000+
4.2600C+
5.05000+
S.74000+
6.66000+
7.97000+
1.09500+
1.39400+
1.70000+
2.00000+

8
0.0 +
?.87599-
0.0 +
2.93164-
1.21639-
3.13488~
B.97772-
2.32578-
1.01717-
7.00335-
4.65781-
7.29186-
2.79148-

1,.87263-
2.02884-
2.22634-
2.19447~
3.19910~-
4.37308~

0~ ~ O~ n

.1
.5
.5
.1
.7
.0

4650-
3646~
1730-
9514~
3449~
2947~

L MAT MF MT

12032
1203¢
12032
12032
12032
12032
12032
12032
12032
12032
12032
12032
2032
2032
02032
82032
02032
12032
02032
32032
12032
52032
12032
32032
22032
12032
42032
12032
22032
2032
662032
02032
02032
2032
02032
2032
02032
2032
02032
2032
0zZ0o32
2032
02032
2032
02032
2032
02032
2032
02032
2032
02032
2032
02032

3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251

b&“l“bb-“l‘hbbhbbbbbbbbbbbbbhhbbbbbbh‘\bi‘bbbow
NNN!\JI\JI’\JF\JNI’\JNNNNI’UI’\JNNI’\)NI\)I\JNNNN'\JNNNNI\JI\)NNNN'\JI\JNOO

SEQ
368
369
370
371
372
373
374
375
376
377
378
379
380
381
38¢
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
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........ 10, .t a200 e 300 b0 L. B0 Lol 80. L  MAT ME OMT O SEQ
0.0 + 0 C.0 + 0 2032 4 2 421
0.0 + 0 5.06000+ 4 & 0 4 02032 4 2 422
7.17054- 2-7.26744~ 3-1.03821- 3 1.01744- 2 2032 4 2 423
0.C + 0 7.00000+ & 0 0 4 02032 & 2 424
8.28516- 2-5.78035- 3 2.68373- 3 4.97732- 3 2032 4 2 425
0.0 + 0 B.50000+ 4 Q ¢ 4 02032 & 2 426
1.12245- 1-1.45773- 3 3,95669- 3 3.37253- 3 2032 4 2 427
0.0 + 0 1.00000+ 5 o e 4 02032 & 2 428
©1.12099- 1-5.92593- 3 8.25397- 3 1.31687- 3 2032 & 2 429
0.0 + 0 1.20000+ 5 C 0 4 02032 & 2 &30
1.30224- 1 4.,37318- 3-5.62266- 3 6.154B4~ 3 2032 4 2 431
0.C + 0 2.07000+ 5 0 0 4 02032 & 2 432
3.84688- 1 9.05482- 2 1.01269- 2 3.57068- 3 2032 4 2 433
0.0 + 0 2.57000+ 5 0 0 & 02032 4 2 434
1.87587- 1 B.20995- 2 1.33696- = 1.73310- 3 2032 4 2 435
0.0 + 0 3.07000+ & v ¢ 4 Q2032 & 2 436
-3.47086- 2 4.54486- 2 1.67930- 2 5.31180- 3 2032 4 2 437
0.0 + 0 3.57000+ 5 o C 4 02032 & 2 438
-1.467959- 1 1.08527- 2 6.42303- 3 2.41171- 3 2032 4 2 439
0.0 + 0 4.07000+ 5 0 0 & 02032 4 2 440
-1.71076- 1-1.37566- 2-3.476%95~ 3 9.9%412- 3 2032 4 2 441
0.0 + 0 64.30000+ 5 0 0 4 02032 & 2 442
-1.47547- 1-2.1725%9~- 2 ©.28209- 3-7.8%9822- 4 2032 4 2 443
0.0 + 0 4.57000+ 5 0 0 4 02032 4 2 444
-1.63314~ 1-3.B579%9~- 2 7.60778- 3 2.366B6- 3 2032 4 2 445
0.0 + 0 5.0700C+ 5 0 C 4 02032 4 2 446
-1.52829- 1-1.9330%- 2 1.11524- 2 1.073%94- 2 2032 4 2 447
0.0 + 0 5.30000+ 5 0 c 4 02032 & 2 448
-1.4B764- 1-2.60870- 2-7.30727- 4 0.0 + C 2032 4 2 449
0.0 + 0 6.30000+ 5 0 0 4 02032 4 2 450
-1.00785- 1-2.38220- 2-3.73972- & 1.45433- & 2032 4 2 451
0.0 + 0 7.30000+ 5 0 0 4 02032 &4 2 452
-4 .08576- 2-1.77184- 2-4.1608%9~ 3 7.95577- 3 2032 4 2 453
0.0 + 0 8.30000+ 5 0 0 & 02032 4 2 454
-2.86123- 3-1.84549- 2-1.53280- 3 2.74201- 3 2032 4 2 455
0.0 + 0 9.30000+ 5 o 0 & 02032 4 2 456
2.98977~ 2-1.07692- 2 1.09890- 3 4.16667- 3 2032 4 2 457
0.C + 0 1.04000+ 6 c 0 4 02032 4 2 458
5.33923- 2 4.60177- 3-2.40202- 3 8.16126- 3 2032 4 2 459
0.0 + 0 1.140004+ 6 0 ¢ 4 02032 & 2 460
8.86403- 2 6.19621- 3 6.02410- 3 3.82482- 3 2032 4 2 461
0.0 + 0 1.24000+ 6 0 0 4 02032 4 2 462
8.70668- 2 1.38631- 2 3.86427- 3 5.72931- 3 2032 4 2 463
0.0 + 0 1.34000+ & 0 0 4 02032 4 2 464
9.45315~ 2 1.92910- 2 5.41750~ 3 6.32042- 3 2032 4 2 465
0.0 + 0 1.44000+ 6 C 0 4 02032 & 2 466
9.95636- 2 2.96236- 2 3.97475- 3 5.09183- 3 2032 4 2 467
0.0 + 0 1.54000+ 6 0 Y 4 02032 4 2 468
1.05833- 1 4.06667- 2 5.95238- 3 6.11111- 3 2032 4 2 469
g.C + 0 1.65000+ & & o] 4 02032 4 2 470
1.11844- 1 3.42951- 2 1.53103- 3 3.29761- 3 2032 4 2 471
c.0 + 0 1.75000+ & 0 0 4 02032 4 2 &72
1.246548~ 1 4.57048- 2 1.16764- 2 3.52145- 3 2032 4 2 473
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1612-
+

6852 -
+

5. 96985—
-1.20603-

0

.0

+

6.20014-
1.99430-

0

.0

+

6.53392-

1.85000+
5.22376-
1.95000+
6.41995~
2.25000+
7.34034-
4.08000+
2.09190-
4.26000+
2.14938-
4.57000+
2.32106-
4.83000+
2.44539-
S.05000+
2.41999-
5.29000+
2.34592-
5.54000+
2.38876-
5.74000+
2.58880-
6.05000+
2.90556-
6.37000+
2.95634-
6.66000+
2.92324~
6.94000+
3.06669-
6.97000+
3.15216-
7.97000+
3.20425~
8.96000+
3.48709-
9.960C0+
3.69630-
1.09500+
3.80302-
0.0 +
1.20400+
4.07265~
0.0 +

1.29400+

4L.2T434-
1.39400+
4,42975-
1.50000+
L.67632~
1.60000+
4.7B343-
1.70000+

6
2
&
1
<]
1
6
1
é
1
6
1
&
1
6
1
6
1
&
1
6
1
&
1
6
1
é
1
]
1
&
1
6
1
7
1
0
?
1
o
7
1
7
1
7
1
7
1
7

8.13870-
9.53913-
1.60527-
4.32900-
5.5B305-
8.32671-
1.00001-
1.08894-
1.05923~
1.17067-
1.28136-
1.29278-
1.50549~
1.43388~
1.54929-
1.59079-
1.67250-
1.76186-
2.01323-

2.08758-

2.35958-

2.47946—-
2.60584-
2.55400-

2.68029-
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[l ]

ORPr ORPRORORL,O

1.03969-
8.31322~
G.43142-
3.01518-
3.35275-
3.78551-
5.34423-
3.55290-

3.26698-

0
2
0
3
o
3
0
e
0
2
0
2
0
2
0
2
0
2
¢
3.83134- 2
0
3.57284~ 2
¢

5.02029- 2
0

3.99168- 2
0

3.92226- 2
¢

L.62866- 2
0

4.77753~ 2
0

5.17429- 2
C

5.708%1- 2
Q

6.72840- 2
¢

2

6.90117-

h O

8.98623-

9.52557-
1.05208~
1.00161-

1.09354-

O QOror oo

ﬁfgl__

3.85383-
3.63933-
0.0 +
7.57576—

5.93878-

1.90365-

1.90064-
2.23248-
2.64489~

3.11370-

2 8.13609-

&
2 4.76515-
6
2 6.26646-
6
2 5.98540-
<]
2 7.46669-
<]
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SEQ
4746
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
305
506
507
508
509
510
511
512
513
514
515
516
317
518
519
520
521
522
523
524
525
526



7.29635-
1.89916-
0.0 +
7.42211-
2.27914~
0.0 +
7.52553~
2.84769~
.0 +
7.62176-
3.49192-

-1.00000+
0.0 +

-1.00000+
2.00700+
0.0 +

c.0 +

0.0 +

-1.00000+
0.0 +

-1.00000+

-1.00000+
0.0 *

-1.00C00+

-1.00000+
0.0 +

O OO O MO O CRNOOMNCNRNOOW

QRO OMOMNDOW

OO OO

6.95573+
6.95573+
0.0 +
8.30000+

5.00000-
2.00000+

5.00000-
6.95573+
6.95573+
0.0 +
1.00000+

5.00000-
2.0C000+

5.00000-
6.95573+
6£.95573+
0.0 +
5.46130+

5.00000-
2.000CC+

5.00000-
6.95573+
6.95573+
0.0 +
2.81910+

S.00000-
2.00000+

RPN NDVN O OO PN NN OO PN, MO0 OO0 O ~NO R ~NOP, O

~NEPE NN O OO

2.80047-

2.89938-

3.01441~

2.12649-

1.00000+

1.0000C+

1.00000+

1.00000+

1.00000+

1.000C0+

1.00000+
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QOO0 O0C OO0 C OO0 00 CO0O00O0 = O

OO0 O0O00C

[eNeNoNoNoNeReN o]

1.18827-

1.26401-

1.36314-

1.46325-

5.00000-

5.00000-

5.000C0-

5.00000-

5.00000~

5.00000-

5.00000-

..... 50ceanne.
1 3.62237-
Q

1 4.05877-
o

1 4.62499-
0

1 5.21684-
2

1

0

0

0

o]

1

Q

0

1

2

1

0

0

0

0

1

0

0

1

2

2

¢

o

o

o

1

o

4]

1

2

1

Q

¢

&

¢

1

0

%]

- QRO 00 O SR OO0 Qe O OO0 N

o

R OPL OO0

26687

49034~

.MAT MF MT
32032 & 2
2032 4 2
02032 & 2
22032 4 2
2032 4 2
Q2032 4 2
22032 4 2
2032 4 2
02032 4 2
22032 4 2
2032 4 2
2032 4 0
02032 & 16
02032 4 16
22032 4 16
02032 & 16
22032 &4 16
02032 4 16
2032 4 16
22032 & 16
02032 4 16
2032 4 16
2032 & ©
02032 4 24
02032 & 24
22032 4 24
02032 & 24
22032 4 24
02032 4 24
2032 4 24
22032 4 24
02032 4 24
2032 4 24
2032 4 C
02032 4 51
02032 4 51
22032 4 51
02032 4 o1
22032 4 51
02032 4 51
2032 4 51
22032 4 51
02032 4 51
2032 4 51
2032 4 0
02032 4 91
02032 4 91
22032 4 91
02032 4 91
22032 4 91
02032 4 91
2032 4 91
22032 4 91

SEQ
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
S&3
544
543
S&46
547
548
549
550
551
552
553
554
555
556
557
558
55%
560
561
562
563
564
565
566
567
568
569
370
571
572
573
S74
575
576
577
578
579



-1.00000+
3.007C0+
7.25673+

8.30000+
0.0 +

8.30000+

3.00700+
8.74304+

1.00000+
0.0 +

1.00000+

3.00700+
2.46475+

2.8191G+
0.0 +

2.81910+
2.00000+

0

RO NN O W N O OO W

NP OO O W

5.00000-

6.95573+

0.0 +

1.00000+
0.0 +

4.05000+

6.95573+
0.0 +

1.00000+
0.0 +

3.58300+

6.95573+
0.0 +

1.00000+
0.0 +

1.00000+
7.17140+

Voo Mm OO VuWno oo

CVMMNOOMNMNOO
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..... 0. e b0 5000 L 600 0L MAT MFLUMT
0 0 o 02032 & 91

1.00000+ 0 5.00000- 1 2032 4 91
2032 4 0

2032 0 ¢©

0 0 1 02032 3 16

0 g 1 22032 5 16

0 0 c 02032 5 16

2.00000+ 7 1.00000+ O 2032 5 16
0 0 1 22032 5 16

0 0 ¢ 02032 5 1é

2.00000+ 7 $.39110+ 5 2032 5 16
2032 5 ¢

0 ¢ 1 02032 5 24

o 9 1 22032 5 24

o ¢ 0 02032 5 24

2.00000+« 7 1.00000+ 0 2032 5 24
G 4] 1 22032 5 24

o ' 0 0 02032 5 24

2.00000+ 7 5.06660+ % 2032 5 24
2032 5 0

0 0 1 02032 5 91

e g 1 22632 5 91

G 0 ] Q2032 5 91

2.00000+ 7 1.00000+ O 2032 5 91
0 0 1 42032 5 91

0 0 ¢ 02032 5 91

5.80000+ & 7.00000+ 5 8.00000+ 6 2.80000+ 62032 5 91
2032 5 91

2032 5 0

2032 ¢ O

o¢ 0

-1 ¢ 0

SEQ
580
581
582
583
584
585
586
587
588
589
590
591
592
593
5594
595
596
597
598
599
400
601
602
603
604
605
606
607
608
609
610




