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Li AND 'Li DATA IN THE ENDF/B FORMAT

M. E. Battat, D. J. Dudziak, and R. J. LaBauve

ABSTRACT

At the Cross Section Evaluation Working Group (CSEWG) Meeting on June

9-10, 1966, at Brookhaven National Laboratory, the Los Alamos Scientific

Laboratory was assigned the responsibility of preparing the data for the

isotopes 6Li and 7Li for the first version of the Evaluated Nuclear Data
File/B (ENDF/B) tape. These data have been assembled in the ENDF/B format

and sent to the Cross Section Evaluation Center (CSEC) at Brookhaven Na-

tional Laboratory. Most of the data are from the AWRE data file originated

by K. Parker of Aldermaston. Values for ;

LAB and &, along with Legendre

coefficients for the elastic scattering angular distributions, were received

from H. Alter of Atomics International.

Appendix A of this report presents plots of the original AWRE cfoss—
section data converted to the ENDF/B format. The ENDF/B listings for the
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Li and 'Li data, as they appeared on the first version (approximately
February 1967) of the ENDF/B tape, are shown in Appendix B.

INTRODUCTION

The initial meeting of the Cross Section Eval-
uation Working Group (CSEWG) was held at Brookhaven
National Laboratory on June 9-10, 1966. The pur-
pose of this meeting was to present the functions
of the CSEWG, to describe the Evaluated Nuclear
Data File/B (ENDF/B) and its associated processing
computer codes,* and to assign responsibility for
individual isotopes to the organizations represen-
ted on the Working Group. The responsible organi-
zation would then prepare a complete set of the
required data in the ENDF/B format in time for a
complete ENDF/B data tape to be available by Jan-
uary 1967. As a result of this meeting, the Los
Alamos Scientific Laboratory was assigned the re-
sponsibility for the 6Li and 7Li data. This report
presents the sources of the data used, the resul-

ting ENDF/B data listings for 6Li and 7Li on the

()

*These codes were discussed in detail by Honeck.

first version (February 1967) of the ENDF/B tape,
and some tests of the source data against critical

experiments and other data.

The data, as presented in Appendix B, are exact-
ly as they appear on the first version of the ENDF/B
tape (ENDF/B Data Tape No. 102, transmitted 2/28/67).
This tape has been released to CSEWG members prima-
rily for examination and review. As part of the
effort of the Data Testing Subcommittee of the CSEWG,
these data for 6Li and 7Li are now being reviewed
and revised. One particular transcription error
which will be corrected on the next version of the
tape is for 'Li (MAT = 1006, MF = &4, MT = 24). The
corrected cards appear before the 7Li tape listing

in Appendix B.

SOURCES OF DATA

Most of the cross-section and related data for

Li and 7Li were taken from the AWRE data file orig-
(2)

6

inated by Parker. Values of the average cosine



of the elastic scattering angle in the laboratory

system (;- ) and of the average logarithmic energy

3

decrement (C) were received from Alter in the

ENDF/B format. Also received from alter in the
ENDF/B format were the Legendre coefficients for
the elastic scattering angular distribution of both
isotopes. These latter data, in the center-of-mass
system, are derived from data reported by Alter and
Lorenzi(a) and by Davis and Alter.(s) Alter's data
for these angular distributions are more recent
than the point tables in the AWRE file and describe
in finer detail the region between 200 and 300 keV

for 6Li (see Figs. 1 and 2 for plots of u. as de-

termined from both sets of data). Includthwith
the Legendre coefficients.(CM system) as received
from Alter is an energy-independent transformation
matrix relating the coefficients in the laboratory
6Li Alter's values of uLAB
were checked at various sample points against the

and CM systems. For
second Legendre coefficients, Cl’ in the laboratory
system, which were determined from the given Legen-
dre coefficilents (CM system) and the transformation

matrix. They agreed for all the values checked.

The only changes made in the AWRE data were
those necessary to accommodate the ENDF/B format.
One significant change 1s in the energy distribution

of secondary neutrons. Wherever the AWRE data

* of the first state.

specified a discrete energy loss law with a given
reduction factor, the closest corresponding ENDF/B
law is that for a discrete energy loss with no re-
duction factor. Also, for reactions with two secon-
dary neutrons, only one angular law and one energy
distribution law are specified for ENDF/B, as opposed
to two laws for each in the AWRE data. The data for

6Li in files (MF) 3 and 4, for reaction type (MT) 4, ¢

do not include the (n,n")a reaction from excitation
These latter data appear in
reaction type (MT) 22. The processing codes will be
required to recognize and interpret these cases

properly.

A FORTRAN IV code has been written to perform
most of the transformations from the AWRE format to
the ENDF/B format.

In order to check the adequacy of the AWRE data,
a multigroup set was derived according to the Hansen
prescription.(G) The central reactivity obtained
with this derived set was compared with that obtained

using two "standard! multigroup sets (the Hansen-

(7

Roach 1l6-group set and the Russian 26-group

set(a)) in several critical assemblies, namely,
Jezebel,(g) ZPR-6, Assembly No. 2,(10) and ZPR-3,

Assembly No. 68.(11’12) The reactivity quantity com-

puted was the so-called "perturbation cross section,

op, glven by the formula

1.
2: 2:°i+j 3 T4

T T I

0.8 CURVE—-ALTER'S DATA
POINTS~AWRE DATA "

-02
- 1 1
10* 10° to® 1o’
ENERGY (eV)
Fig. 1. Comparison of “LAB for elastic scatter

from Alter's data with that derived from AWRE data
for 6L1,

¥
CURVE~- ALTER'S DATA
0.81- POINTS—AWRE DATA

_ 04}
HLaB
o]
M A
-04 1 L
10° 108 107
ENERGY (eV) '

Fig. 2. Comparison of ;iAB for elastic scatter

from Alter's data with that derived from AWRE data
for 7Li.



TABLE 1
o for 6Li
L
Calculated
Median Fission cp(mb)
Critical Energy (MeV) Hansen-

System for Core Russian _Roach AWRE Experimental
Jezebel 1.5 - 542 - 532 -~ 489 -—
Topsy 0.7 - 616 -~ 689 - 605 ~597
ZPR-6/2 0.3 - 935 ~1131 ~1041 ———
ZPR-3/48 0.3 -1069  ~1215 -~1168 ———

o] T T T T T T T T T
1 ZPR 3748 « 26-GROUP RUSSIAN
-200 2 ZPR 6/2 + 16-GROUP HANSEN-ROACH .
. 3 TOPSY s 16~GROUP AWRE
—400+ 4 JEZEBEL s EXPERIMENTAL -1
iy —soo}—
E .
e _gooi-
b 800
~-1000
4200[
' 1
l Y : ) 1 L Pt L1

O 02 04 06 08 1O L2 14 16 LBI 20
WEIGHTED PEAK ENERGY (MeV)

Fig. 3. bL1 o, VS Y'weighted"! peak energy.

The real and adjoint fluxes, ¢, and ¢I, used

i
in the calculations were obtained from one-dimen-

sional solutions using the DTF-IV code.(13)

The results of these calculations are given in
Table I and Fig. 3 for 6Li and in Table II and Fig.
4 for 7Li. The measured data for 6Li and 7Li reac-
tivity in Topsy are also given in these illustra-
tions. The results for 6Li show no great differ-

ences between the derived set and the ‘standard"

sets. The substitution of Alter's angular distri-
bution data for elastic scatter should not mater-
ially affect these results, as most of the contri-

bution to Op comes from capture.

On the other hand, as can be seen from Fig. 4,
the Op values for the derived set for 7Li seem sub-
stantially lower than those for the 'standard" sets
and the experiment in the range above 0.4 MeV. In
this case, the use of Alter's angular distribution
data should make a difference, as the 7Li capture
cross section in this energy range is negligible.

The abscissa used for Figs. 3 and 4, termed
weighted energy, is a parameter which includes the
width of the spectrum at half the ordinate at peak

energy. This is used to better describe the '“soft-

TABLE II

o for 7Li
p
Calculated
Median Fission cP(mb)
Critical Energy (MeV) Hansen—

System for Core Russian Roach AWRE Experimental
Jezebel 1.5 ~12.4 - 3.4 -16.8 -—-
Topsy 0.7 38.1 48.5 16.6 35.0

T ZPR-6/2 0.3 6.6 11.9 1.3 -
ZPR-3/48 0.3 ~ 7.9 -11.8 -9.2 —_—
50 T T Y T T T T v T
L ZPR 3748
2 ZPR 6/2
40r 3 TOPSY
4 JEZEBEL
30 4
a 20 —
E
bo' 10 -1
o -
- 26-GROUP RUSSIAN
« 16-GROUP HANSEN—-ROACH
=10~ + 16-GROUP AWRE
L s EXPERIMENTAL
~20 1 I ) 1 SR i L &

]
O 02 04 06 08 10 L2 14 16 18 20
WEIGHTED PEAK ENERGY (MeV)

Fig. 4. 7Li o vs "weighted" peak energy.
p

ness" or "hardness" of the spectrum; i.e., it gives
some measure of the extension of the spectrum into

the lower energy region.
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APPENDIX A

The smooth cross sections of 6Li plotted from

the ENDF/B data are shown in Figs. A.l through A.9,

and those for
A_18.

7Li are shown in Figs. A.10 through
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APPENDIX B

Tables B.l and B.2 present the complete ENDF/B

data file listings for 6Li and 7Li, respectively.

TABLE B.1

6Li DATA AS IT APPEARED ON THE FIRST VERSION OF THE

ENDF/B TAPE (February 28, 1967).

InNg, ReQ624 +NN 0 0 0 01008
0 0 22 nN1Nos
L1THIUM=6 NFUTRON CROSS SECTION DATA MATERIAL 1005 ENDF/8B
NDATA FOR LI-6 FOR NFUTRONS IN THF FNFRGY RANGF 0,001 FV TO 15 MEV 1005

0,N n,

AWRE DATA --

n

0-55/65¢ 1N 0-55/65 1T 1S STATED THAT DFN 214 1S THE SAME AS
DFN 181 BUT WITH HIGHFR (N,GAMMA) CROSS SECTIONS, THE DATA FOR
NPFN 181 ARF NISCUSSFN 1IN AWRF RFPORT NO. 0-60/64
ANGULAR D1STRI1BUTION FOR ELASTIC SCATTER(MF=4,MT=2) FROM H ALTER,
ENFRGY DISTRIBUTION FOR (NyN-ALPHA) REACTION(MF=5,MT=22) CHANGED

FROM AWRE LAW2 WITH REDUCTION FACTOR=045 TO ENDF/B LAW3,

NO RFNUCTTON FACTORS,

1005

DATA FI1LE NUMBER (DFN) 214e AS PFR AWRE REPORT NO,1005

1005
1005
1005
1005
1005

WHICH HAS1005

1008
100K
1N0R
1NNR
1008
1008
1N0OR

1451
14581
1451
1451
1451
1451
1451
145
1451
1451
1451
1481
1481
1481
1481
1481
1481
14%1

-t b s d ot s e
P NAIAPL DV OVDINOV PR~
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PLEASE REFER ALL QUESTIONS OR COMMENTS REGARDING THESE DATA TO

anna,
n.n.

119
1,0000£-03
1.0000£-01
1.,0000£+02
2+.0000F+03
2+5000F+04
4 ,0000£+04
6+.0000£+04
9.0000£+04
1.2000F+05
1.5000£+05
1.8000£+05
241000£+05
2.4000£+05
2+5600£+05
2.8000£+05
3.4000£+05
4,0000£+05
4,7500F+05
A e NNOOF+05
B.0000F+05
1.1000F+06
1.4000F+06
1.,7000F+06
1.9000£+06
2+2000F+06
2+5000£+06
2.8000F+06
3.1920F+06

345000F+06
4,0000F+06
44,4000F+06
543000F+06
6.4000€+06
7.2000E+06
8.5000£+06
1.0000F+07
141500£+07
143000£+07
1.45C00E+07

A0NE .
0.0

119
1.0000F-03
1.0000F-01
1.0000E+02
2+.0000£+03
1.0000£+04
2.5000£+04
4 ,0000£+04
6.0000£+04
9.00C0E+04
1.2000£+05
1.5000F+05
1.8000F+05
2+.1000F+0%
2+4000F+05
2+5600F+05
2.8000£+05
3+.4000F+05
4.0000£+05
447500E+05

ReJeLARAUYVF

LOS ALAMOS SCIFNTIFIC LABORATORY

ROX 16672
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2+1010E-071005
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1.5000F+06
3.0000F+06
44,5000F+06
6.0000F+06
C,0N

18
O
1.5000F+06
2,0000F+06
44,5000F+06
6+N0COF+06
[Ny

19
O
145000F+06
3.0000E+06
4,5000F+06
6.00C0F+06
745000£4+06
0,0

18
0.
1.5000F+06
2,NNANF+NE
445000F+06
6.00C0F+I6
7+50COE£+06
h.h

20
0o
1.5000F+06
3.Y000F+6
445N0NF+06
6.N0N0F+06
7.5000F+06
Q,INNNELNA
Den

20
[
1.500CF+06
3.0000F+06
445000F+06
6.0000F+06
7.5000F+06
QNANOF+NK
0N

o4
O
1«RN0N0F+06
3.,0000F+06
4,5000F+06
6.0000F+0h
7+5000F+06
9,0000£+06
1.05800F+07
0N

24
Ce
145NN0F+0N6
3,0000F+06
4 45000F+06
6.,00N0F+06
T« 5NONF+06
9.0000F+06
1.0800F+07

AINNA,
NnyN

?
AeRTH4 F4+0A
ngn

?
6614 FHNA

1.5730F-07
1+47540F-07
146560F-07
1.0580F-07
1.0 F+07

?
1¢1130F-07
1.5730F-07
1e47540F-07
14656CE-07
1.0580F=-07
TeN F+nN7

?
643100F-08
1e5920F~-07
1.6820€~-07
144570F-07
9.6100€-08
544130£-08
1e12  F407

?
6e310CE-OR
145920F-07
14AB20F=-N7
1e4570F-07
0,61C0F-08
5¢4100£-08
1e¢17  F4Nn7

?
440600F-08
1.0720F-07
1e2450F=N7
Te?2800F-NT7
142450F-07
1.1610F-07
4.02nnr:_ng
l1e? F+07

?
440600FE-08
1.0720F‘07
142450F=-N7
14280GF-G7
1e2450E-07
1.1010F-07
4 49200F=-NR
12 c4n7

?
5+45900£-08
Q.4200F-0R
1.0410€-C7
9.3400F-08
B«5700F-0N8
1.1480E-C7
B+.6500£-08
5.2100F-08
1e% F+07

?
5 e59N0F-N8
0442N0F-NR
1.0410F=-07
9e34NCE-CB
B8457N0NF-08
141480E-07
B«65C0£-08
5.21N0F=-08

5e9674

Ao ?RLBAF4A
?

TN

Ae?2ARLRAF4A
?

14N

2.0000£+06
345000£+06
5.0000£+06
6.5000E+06

0

5.0000F+05
2.0000FE+06
3.5000F+06
5.0000£+06
6.5000E+06

n

5.0000£+05
2.0000E£+06
3+.5000E£+06
5.0000F+06
6.5C00E+06
B+.0C00E+06

0

56 0N0E+0S5
2.0000F+06
3,RNNOF+06
5+.0000£+06
6.50CG0F+06
B8.0C00E+06

0

5 00NOF+N5
2.0000F+06
3.5000F+06
5.Q000F+06
6+5000E+06
8.0600£+06
Q,BNNNF+NE

0

540C0GOF+05
2.0000F+06
3.500C0E+06
54000CE+06
6.5C000F+06
B8+.0000£+06
9.5CC0E+06

ol

540000F+05
2.0000F+C6
3,5000£+06
5.00N0F+G6
6.5000£+06
B8.0C00£+06
9.50G0£+306
1.1000F+07

0

5.0000£+05
2.0000F+06
3.5000F+06
5.0CC0E+06
645000F+06
8400NOF+N6
9.5C00£+06
1.1000E+07

0
0

F+07
n

F+n7

] +6700F=-07
14754CE~-07
1e5310F-07
7.1000E-08

0

1+2940F-07
1.6700F-07
147540F-07
1+45310£-07
7.1000F-08

0

1.0360€£-07
1.7270£-07
1.6070£-07
142620F-07
8.1100£-08
44,5150£-08

0

1.G360F=-07
1.7270£-07
1.6070F=-07
14262CFE-07
8.1)00F-08
4,5100£-08

0

6. 9RNNF-0N8
1.1590E-07
142600F-07
1.2740F=-07
162020F=-07
9499COF-08
2,220NE—NR

0

6495C0F-C8
141590F~-07
1.2600F~-C7
1+274CF-07
1.2020F-07
9.9900F~-08
2.32N0F-08

0

7.5000F~-08
9.8800F-08
1.0180£-07
8.8800F=-08
9.1900F-08
1.1028€-07
7.43C0E-C8
4,1200F-08

¢

7.5000F-08
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1.0180F-07
8.8800£-08
9.1900F-08
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7443C0E-08
4,41300F-08
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TABLE B.2

7Li DATA AS IT APPEARED ON THE FIRST VERSION OF THE
ENDF/B TAPE (February 28, 1967).

A TRANSCRIPTION FRROR HAS RFFN FQUNN 1IN FILF 4,
TYPF 24, TT CAN RF (CORRFFTFN RY RFPLACING
THE FALLOWING

RFACTTON
CARNS 607 AND 609 WITH

28

NN AN o n 1 21N0A &4 PLCHANT
NN 19 F+07 [ 0 1 21006 4 24CHANS
AND INSFRTING THF FOLLOWING THRFF CARDS AFTFR CARN 611
0.7 145 F+07 0 0 1 21006 4 241A611
? ? 1N0A 4 2424A11
=1.n Ne& 1.0 0.5 10NA &4 2438611
ANNT, feNGRT 0 0 o] 01004 1451 1
NN AN n n 22 NINNA T4RY 2
LITHIUM=7 NEUTRON CROSS-SECTION DATA. MATERIAL 1006. ENDF/B. 1006 1451 3
NATA FCR LI-7 FOR NFUTRONS TN THF FNFRGY RANGF 0,001 FV TO 15 MFV,1006 1451 4
AWRF DATA —— DATA FILE NUMBER (DFN) 215« AS PER AWRF REPORT NO. 1006 1451 5
Q0-R&/65% AND 0=-61/h4. 1006 1451 [
NDATA FOR MU-BAR AND X1 (MF=3, MT=251,252)"FROM H.ALTER OF Al. 1006 1451 7
ANGULAR DISTRIAUTION FOR ELASTIC SCATTER (MF=4, MT=2) FROM H.ALTER1N06 1451 8
FXFFPT THAT AWR CHANAEN FROM 6,9555 TO 6.9557, ALL NDATA FROM 1006 145] Q
ALTER WERE Qy PRTIVATE COMMIINTCATTION, 1006 1451 n
FNFRGY DP1ISTRIBUTION FOR (Ns2N) AND (Ns2N)IALPHA REACTIONS (MF=5, MT1006 1451 11
x16424) CHANCFN FROM AWRF LAW 2 WITH VARIOUS RFDUCTION FACTORS,s TO17NA 1451 12
FNDRF/R LAW 3, WHICH HAS NO REDUCTION FACTORSs THE SAME FOR (NyN=)1N06 1451 11
ALPHA (MT=221 FROM 2,R21 TQ 4,2 MFV, 1004 1451 14
100A 1481 18
1004 1481 14
1006 1481 17
INTERPOLATION BETWEEN TABULATED ENERGIES FOR CROSS SECTIONS FOR 1006 1451 18
ALL RFACTIONS IS LN(SIGMA)ILINEAR IN LN(E). 1006 1451 19
PLFASF RFFFR ALL QUFSTIONS OR COMMFENTS RFGARDING THFSF NDATA TO 1006 1451 2n
ReJe | ARADVF 10NA 14R) 21
UNTVFERSITY OF CAL1F.s LOS ALAMOS SCIFNT1FI1C LABORATCRY 1006 1451, 22
D,N, RNX 1AAZ 10Na 1481 22
LS A AMNS, NM R7R44 1nNe 1481 24
1P6A 1 N 2K
10Na N n 2/
2NN7, AdOBRT o n n nINNg 2 1 27
n,n n,0n n o 1 1061004 2 1 28
10A | 100A 2 1 70
140000F=-03 12210F+00 2.0000F-03 1e17305+00 340000F-03 141510£+001006 2 1 an
44,N000F-03 1,1370F+00 5,0000F-03 1,1280F+00 640000F-03 1.1220E+001006 3 1 21
7eNNOOF=N3 141T17NF+NN B O0NNF=N2 1 41120F+0N 94NOONF=N3 14,10ONF+NLIN0A R 1 2
1eNCNOF=C2 141060F+00 240000F-02 1.0900E+00 24.5000F-02 1.0860£+001006 3 1 33
1e00POF=NT 1,0AROF+N0 1,0000F+00 1.N550F+00 1.000NF+01 140510E+001006 3 1 s
1e0000F+02 140500F+00 140000F+03 1.0500£+0C 1400C0E£+04 1.0500F+001006 3 3s
1eN00OQF+N® Q42900F~-01 143000F+05 9.6000F-01 1.5000F+05 1.0800F+001006 3 ] 36
1+7000F+05 1 ,2000E+00 1,8500£+05 14.3800£+00 2,000CE+05 147000£+001006 3 1 37
2¢1000F+0% 24N200F+00 242000E+05 245000E+00 243000F+05 4,4,5N00F+001006 3 1 3R
244000E£+05 643000E+00 245000E+05 140500E+01 2.58B00E£+05 1.0900£+011006 3 1 39
2e6000F+05 140500F+01 247000E£+05 64.8000F+00 2.8000E+05 4.7500£+001006 3 1 40
2¢9000F+N5 3.60N0F+00 3.0000£+05 247200E+00 341000E+05 2.,2500£+001006 3 1 4]
3 ?20Q0F+065 240500F+00 343000E+05 148000E+0C 344000E£+05 146000F+0010068 3 1 4
3450C0E+0% 1e4600F+00 3,6000£+05 143800£+C0 347000£+05 1.3200£+001006 3 1 43
34RNO0F+N5 142800F+00 3.9000F+05 14250CF+00 4,0000F+05 14,2300F+001006 3 ] 44
445N00F+N5 1.1200F+00 5,00005+08 1,C70CF+C0 5,300NF+05 1.0A00F+N01N0A 3 1 45
Be BADOF+0R 140680F+00 640000F+05 1,1C00F+00 7.0000F+05 1422N0F+001006 2 1 46
BeN0NO0F+05 143500F+N0 9,0000F+05 144150F+00 1,N000F+06 1.5000E+001006 3 1 47



1+1000£+06
1.4000F+06
1.7000F+06
2.0000F+06
2+6000F+06
3.2000F+0C6
3,RNC0F+06
442000F+06
4 4R0N0F+06
4 ¢QNNOF+NA
544000E+06
6.N0COF+N6
7.5000F+06
B8.RB00E+06
1e4N500F+07
1.2000F+07
1.350CF+07
1,80NNE4+NT

‘xnr\’r.
n,n

10A
1.0000F-N3
4,0000F-03
7.N000F-03
1,0000F~-02
1+.N000E-01
1.0000E+N2
1.0000F+05
1.70COF+C5
2+1000F+05
?+4000F+05
2.6000F+05
2 +9000E+05
34,2000F+05
3.5000F+05
34 RANODF+NR
4 ,5000E+05
5¢5000FE+05
8.N000E+05
1.1000F+06
1.4000F+06
1+7000F+N6
2+NOODE+06
2 ANDNNOF+NEA
3.2000F+06
A4BO0NNF+NA
442000F+N6
445000F+0A
4,9000F+06
544000F+06
6+ NO0OF+06
745000F+C6
8.8R00E+06
14N500F+07
12000F4+NT
1 «?50NF+N7T
1 s ENANNF&NT

1{\f\7.
n,n

1nA
140000F=-03
440000F-03
7.0000E-03
1+0000F-02
1.N000F-01
1.NON0F+02
1eNOOOF+05
1 70NNF+NS
21000F+05
2e4000F4+NR

1¢5300E£+00
1+6100F+00
166400F+00
1¢6900F+00
1.8100F+00
19500F+00
2.0900£+00
2e20NNF+00
242600F+00
242700F+00
2+2000E€+00
2.1000€+00
1.8500£+00
1.7300F+00
1e6500F+00
145600E+00
1+4800E+00
1e4170F 4NN

feQRRT7
N0

]
1.N500F+00
1e0495E£+00
1.0500F+00
1e0495F+00
1.0498E+0C
1e04Q4F+00
9.2988E-01
1¢2200E+00
20300FE+C0O
64200NF+00
1e0500F+01
3.6000F+00
2.0500£+400
1e44600£+00
1e¢28NNE+00N
1¢1200£+00
1.0670F+N0
142700E+00
13600F+0C
1+4120F+00
144410E+00
1e4950F+0N0
1 46140F 40N
1«7100FE+00
147950F+00
1.8770£+00
148990F+00
1 «8260F+00
16190F+00
164570F+00
162160F+0N
1+1400F+00
140940F+00
1N4T70F 40N
9495NNF=N]
0,420 NF-M

A 4OQRRT
AN

. R
1e71N0F=01
847500F-02
647000€-02
5e6500F-02
1.8200£-02
6eNOQOF-04
240000F-05
1.000NF=N§
1.0000F-05
1.00N0E-05

1.2000£+06
1.5000£+06
1.8000£+06
2+2000E£+06
2.8210£+06
3+.4000£+06
443000FE+06
44,6000F+06
5.00N00E+06
5.5C00E+06
6+4000E£+06
8,0000£+06
9.0000£+06
1.1000F+07
1.2500E+07
1.4000£+07

0
n

2.0000F-013
5+0000£-03
8.,0000£-03
2.00C0E-02
1.,0000£+00
1.0000£+03
1e30N0E+0S
1.8500£+05
2+2000E+05
245000F+05
2+ 7000F+085
3.000NE+05
3,3000£+05
3.6000£+05
3.9200NF+05
5,0000£+05
6+0000E+05
9.,0000£+05
1.2000E£+06
1.5000£+06
1.8000£+06
2.2000E+06
?e8210F+06
3+44000£+06
4 4NONOE+DA
44,3000£+06
446000F+06
5.0000£+06
5+45000F+06
6e4000F+06
B+40N0N0Q0F+06
9.0000E+06
1.1000F+07
1e?80NF+07
144000F+07

n
Q

2+0000F-03
5.,0000£-03
B8.,0000£-03
2.0000£-02
1. 0000£+00
1.0000F+013
1.3000E+05
1.8500F+05
2.200DE+05
2.5000E+05

1.5800£+00
1.62006+00
16550FE+00
1.7250F+00
1.8510E+00
2.,0000E+00
2+1400E+00
242200F+00
2.2700F+00
24?2500F+00
2.1800£+00
2+ 0000£+00
1.8200£+00
1,7200E+00
1.6100F+00
1.5300£+00
1.4600£+00

0
0

1.0500F+00
1.0495E+00
1.0495F+00
1.0498E+00
1.0492F+00
1.0498E+00
9.5998F=-01
1.3800£+00
2 +5000E+Q0
10500F+01
6 « ROOOE+00
247200£+00
1.8000€+00
1.3800E£+00
1+42500F+00
1.0700E+00
1.0800£+CC
1+.3000E+00
1+43900£+00
1.4200€£+00
1e¢4570F+00
165320F+00
1e6490F+00
1.7330£+00
1+8350F+00
1.8870E+00
1+8930F+00
1.7780F+900
1+58C0OF+00
1e348B0F+2C
1+2000F+00
1.1330F+00
140710F+00
1eN?767F+00
9. RO00F=-0N]

n
0

1+42300F=01
7.8500F-02
642500£-02
5+8000F-03
2.0000F-04
2+0000F-05
1.0000F=-05%
1.0000F=-05
1.G000F-05

1.3000E+06
146000F+06
19000£+06
2.4000E+06
3,0000£+06
3.6000£+06
4 41000F+06
4.4000E+06
4,7000F+06
5+2000F+N6
57000E£+06
7.0000£+06
B8.43000£+06
1.0000€£+07
1+1500E+07
1.3000€+07
1.4500E+07

¢l
1

3.0000£-03
6+N000E-03
9.NN00F-03
2+5000E-02
140000£+01
1N00OF+04
1¢5000FE+05
2+0000£+05
243000£+05
2+5800F+05
2+8000F+05
3+1000E+N5
3.4000£+05
3,7000£+05
4 4NOD0OF+05
5+3000£+05
7.0000F+05
1.0000€+06
1.3000£+06
1.6000E+06
1eQ00N0F+06
2eL00NF+06
2,0000F+06
3.6000E£+06
441000F+06
444000£+06
44 7000F+06
5+2000E+06
5+ 7000E+06
7+.0000F+Nn6
8..3000F+N6
1.0000F+07
1e¢1500E+07
1e2N0NF+NT
144500F+N07

0
1

3.0000F=-C3
6+00C0F~-03
9.0000£-03
25000E£-02
1.0000F+01
1e0000F+N4
1.5N00E£+05
2:4000NF+NK
2+3000F+05
2+5800F+05

146000£+001006
1.6300£+001006
1.6750£+001006
1¢7700£+001006
1.9000£+001006
2.05006+001CG06
2+1800£+001006
242400£+001006
242750E+001006
2e230NE+NO01N06A
2+1500£+001006
1.9100£+001006
147750£+001006
1.6700£+001006
1.5900£+001006
1.5000£+001006
1.4350£+001006
10n6k

1004

N1004

10610NNA

1006
1+0500E+001006
1.0500£+001006
1.0495E+001006
1.0500£+001006
140492E+001006
1e0499FE+001006
1.0500F+001006
1+7000£+001006
44.5000E+001006
1.090NE+011006
44,7500E+001004
24250NE+N01006
1.6000£+001006
1¢3200£+001006
1e2300FE+001004
1.0600£+001006
1.1700£+001006
1¢3450£+001006
1.4050E+001006
1.4300£+001006
1e4790F+0010064
1¢5750FE+001006
16R3OF+001006
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