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INTRODUCTION

The initial

6Li AND 7Li DATA IN TRE ENDF/B FORMAT

by

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 Alsmos Scientific

Laboratory was aaaigned the reaponaibility 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 ~uB and ~, along with Legendre

coefficients for the elastic acattaring angular distributions, were received

from H. Alter of Atomlcs International.

Appendix A of this report preaenta plots of the original AWRE cross-

section data converted to the ENDFfB format. The BNDF/B listings for the
6
Li and 7Li data, as they appeared on the first version (approximately

February 1967) of the ENDF/B tape, are ahown in Appendix B.

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 waa 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 responaibilfty 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 ENDFfB data tape to be available by Jan-

uary 1967. As a result of this meeting, the Los

Alamos Scientific Laboratory was aasigned the re-

6
sponsibility for the Li and 7Li data. This report

presents the sources of the data used, the resul-

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

(1)
*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, aa presented in Appendix B, are exact-

ly as they appear on the first veraion of the ENDF/B

tape (ENDF/B Data Tape No. 102, transmitted 2/28/67).

This tape has been releaaed to CSBWG 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
7

tape is for Li

corrected cards

in Appendix B.

SOURCES OF DATA

Moat of the

(MAT =1OO6, MF=4, MT= 24). The

appear before the 7Li tape listing

cross-section and related data for
6
Lf and 7Li were taken from the AWRE data file orig-

inated by Parker.
(2)

Values of the average cosine

3
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of the elastic scattering angle in the laboratory

system (~MB) and of the average logarithmic energy

decrement (~) were received from Alter
(3)

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(4) and by Davis and Alter. ‘5) Alterts data

for these angular diatributiona 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 ~w as de-

termined from both seta of data). Included with

the Legendre coefficients (CM system) as received

from Alter is an energy-independent transformation

matrix relating the coefficients in the laboratory

and CM aystema. For 6Li, Alter’s values of FLU

were checked at various sample points against the

second Legendre coefficients, Cl, in the laboratory

system, which were determined from the given Legen-

dre coefficients (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 is in the energy distribution

of secondary neutrons. Wherever the AWRE data

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

of the first state. These latter data appear in

reaction type (MT) 22. The processing codes will be

required to recognize and interpret these caaes

properly.

A FORTRM 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

prescri.ption\6) The central reactivity obtained

with this derived set was compared with that obtained

using two “standard” multigroup sets (the Hansen-

Roach 16-group set
(7)

and the Russian 26-group

‘8)) in several critical assemb~;~, namely,set

Jezebel, ‘9) ZPR-6, Assembly No. 2, and ZPR-3,

Assembly No. 480(11,12) ~ e reactivity quantity com-

puted was the so-called “perturbation cross section,”

a , given by the formula
P
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Fig. 1. Comparison of
from Alter’s data with
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TABLE I

6
-

Calculated
Median Fission

o (rob)

Critical Energy (MeV) Hansen-
System for Core Russian Roach AWRE Zxperimfmtal

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 ---

z – 600
t

b

E

–800 ~b=

-1000

-1200 [

j-_LL! , 1 I 1 1 1 I
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 [.8 2.0

WEIGHTED PEAK ENERGY (MeV)

6
Fig. 3. Li ~ VS “weighted” peak energy.

P

The real and adjoint fluxes, ‘#Iiand ‘$], used

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 o comes from capture.
P

On the other hand, as can be seen from Fig. 4,

the o values for the derived set for 7Li seem sub-
P

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

7
data should make a difference, as the Li 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 “aoft-

TA8LE II

an for 7LI

Calculated
Median Fission

o (rob)

Critical Energy (MeV) Hansen-
Systam fo;” Core Russian Roach ~ Experimental

Jezebel 1.5 -12.4 - 3.4 -16.8 ---
Topsy 0.7 38.1 48.5 16.6 35.0
zPR-6/2 0.3 6.6 11.9 1.3 ---
ZPR-3/48 0.3 - 7.9 -11.8 -9.2 —-

50 1 I ,
lZPR 3/46

40 -

30 -

20 -

10 -

0 -
. 26-GROUP RUSSIAN

-lo -
. 16-GROUP HANSEN-ROACH
. 16-GROUP AWRE

~ , EXPERIMENTAL
-20 I I I I t I I I I

o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

WEIGHTED PEAK ENERGY (MeV)

Fig. 4.
7
Li O VS “weighted” peak energy.

P

ness” or “hardneas” 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
6
Li plotted from

the ENDF/B data are shown in Figs. A.1 through A.9,

and those for 7Li are shown in Figs. A.1O through

A.18.
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Fig. Al. 6Li (ENDF/B MAT . 1005) SIGMA-TOT (MT s I).
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APPENDIX B

Tables B.1 and B.2 present

data file listings for
6Li and

TABLE B.1

6.
LI DATA AS IT APPEARSD ON THE

ENDF/B TAPE (February

?0a6. :eC?6~4 +nq o 0

the complete ENDF/B
7

Li, respectively.

FIRST VERSION OF THE

28, 1967).

0.0 n.n (l (1 22 C!1OOG

LITHIuM-6 NF(JTRON CROS.~ SECTION DATA MATERIAL 1005 ENDFIB 1005
OATA FOR LT-6 FOR NFIJTRC)NS TN THF ENFRGY RANGF o.001 FV TO 15 MFV 1005
AwRE DATA -- DATA FILE NuMBER (DFN) 214. AS PFR AWRE REPORT NO.1OCI5

0-55/65. IN 0-55/65 IT IS STATED THAT DFN 214 IS THE SAME AS 1005
DFN 181 BUT WITH HIGHER (N,GAMMA) CROSS SECTIONS. THE OATA FOR 1005
nFN 181 ARF nISr_U5SFm IN AWRF RFPORT NO. 0-60/64 1005

ANGULAR DISTRIBUTION FOR ELASTIC sCATTER(MF=4,MT=2) FROM H ALTERo 1005

ENERGY DISTRIBUTION FOR (N,N-ALPHA) REACTION [MF=5,MT=22) CHANGED 1005
FROM AWRE LAW2 WITH REDUCTION FACTOR=O.5 TO ENi3F/B LAW3J WHICH HAS1OO5
Nfl QFDUCTICIQ rbrTORSe 10(-)=

lnl-lK
lno~
lnn5
lno~
Inn=
Innq

1451
1451
1451
1451
1451
1451
1451
1451
1451
1451
14K1
1~~1

1461
1.?+61
1451
1451
lf+~l

1
7
3
4
5
6
7
8
9

10
11

17
12

16
lK

16
17
lR

15



1005 1451
1005 1451

PLEASE REFER ALL QuEsTIONS OR COMMENT’S REGARDING THESE DATA TO 1005 1451
R..J.LARAUV~ 1005 1451
LOS ALAW3S SCIFNTIFTC LABORATORY 1005 1451
ROX 1669$ LOS ALAMnS~ NM P7~44 1005 14=$1

1005 1 n
1005 0 0

~nn~. ti.ofj-24 (-l o 0 n]ooq 3 I
nen. n.n o (1 1 1I91OOG ~ 1

110 5 JOO!i 3 1
1.0000E-03 4.8012E+03 1.0000E-02 1.5011E+03 2.5000E-02 9.6OO8E+O21OO5 3 1
1.0000E-01 4.8097E+02 1.0000E+OO 1.5096E+02 I.0000E+O1 4.8952E+O11OO5 3 1
1.0000E+02 1.5951E+01 4.0000E+02 8.6504E+O0 1.0000E+03 5.7502E+OO1OO5 3 1

2.0000F+03 4.3602E+O0 4.0000E+03 3.3401E+O0 6.5000E+03 2.8501E+OO1OO5 3 1
1.0000E+04 2.4501E+O0 1.5000E+04 2.1501E+O0 2.0000E+04 1.9801E+OO1OO5 3 1
2.5000F+04 1.8801E+O0 3.0000E+04 1.8101E+OO 3.5000E+04 1.77OOE+OO1OO5 3 1
4.0000E+04 1.7300E+O0 4.5000E+04 1.7000E+O0 5.0000E+04 1.68OOE+OO1OO5 3 1

6.0000E+04 1.6500E+O0 7.0000E+04 1.64COE+O0 8.0000E+04 1.63OOE+OO1OO5 3 1
9.0000E+04 1.6500E+O0 1.0000E+05 1.6700E+O0 I.1oOOE+O5 1.74OOE+OO1OO5 3 1

1.2000F+05 1.8200E+O0 1.3000E+05 1092OOF+OO 1.4000E+05 2.Q7OOE+OO1OO5 3 1
1.5000E+05 2.2600E+O0 1.6000E+05 2.4900E+O0 1.7000E+05 2.8OOOE+OO1OO5 3 1
1.8000E+05 3.21OOE+OO 1.9000E+05 3.8000E+O0 2.0000E+05 4.65OOE+OO1OO5 3 1
2.1OOOE+O5 5.6500E+O0 2.2000E+05 6.8000E+O0 2.3000E+05 8.3OOOE+OO1OO5 3 1
2.4000E+05 9.5000E+O0 2.4500E+05 1.0200E+01 2.5000E+05 1.O3OOE+O11OO5 3 1
2.5600E+05 1.0700E+01 2.6000E+05 1.0300E+01 2,7000E+05 9.6OOOE+OO1OO5 3 1
2.8000E+05 8.3000E+O0 3,0000E+C5 6.5000E+O0 3.2000E+05 5.35OOE+OO1OO5 3 1
3.4000F+05 4.4500E+O0 3,6000E+05 3.8500E+O0 3.8000E+05 3.35OOE+OO1OO5 3 1
4.0000E+05 3.0000F+OO 4.2500E+C5 2.7000E+O0 4.5000E+05 2.44OOE+OO1OO5 3 1
4.7500F+05 2.3000E+O0 5.0000E+C5 2.1700E+O0 5.5000E+05 1.98OOE+OO1OO5 3 1
6.nOcOF+05 1.87(lf)E+O0 6.5000E+C5 1.7700E+O0 7.(3000E+05 1.6QOOF+OO1OO5 3 1

8.0000F+05 1.5900F+O0 9,0000E+C,5 1.5200E+O0 1.COOOE+06 1.47OOE+OO1OO5 3 1

I.1OOOF+O6 1.4200E+O0 1.2000E+06 1.4000E+00 1.3000E+06 1.38OOF+OO1OO!5 3 1
1.4000F+06 1.3690E+O0 1.5000E+06 1.3500E+O0 1.6000E+06 1035OOE+OCIIOO5 3 1
1.7000F+06 1.?500E+O0 1.7180E+06 1.3500E+O0 1.8000E+@6 1.36OOE+OO1OO5 3 1
1.QOoOE+06 1.380CIF+O0 2.0000E+C16 1.4000E+O0 2.1000E+06 1.43OOE+OO1OO5 3 1

2.2000F+06 1.4800E+O0 2.3000E+C16 1.5300E+O0 2.4000E+06 1.58OOE+OO1OO5 3 1
2.5000E+06 1.6400E+O0 2.6000E+06 1.6900E+O0 2.7000E+06 1.73OCIE+OO1OO5 3 1
2.8000F+Q6 1.7800E+O0 3.0000E+06 1.8650F+O0 3.1OOOE+O6 1.8900E+O01(305 3 1
3.1920F+06 1.9200E+O0 3.?OOOE+06 1.9500E+O0 3.4000E+06 1.97OOE+OO1OO5 3 1

?.5000F+06 2.0090E+O0 3.6000E+06 2.0100E+OO 3.8000F+06 2.O4OOE+OO1OO5 3 1
4.nnnOF+06 7.n6?(lF+(lfl 4.1580E+n6 2.n700F+O0 4.2000E+136 2.n8@nF+OQ1005 3 1
4.4000F+06 2.0600E+O0 4.7000E+06 2.05COE+O0 5.0000E+06 2.n240E+O@1005 3 1
5.3000F+06 2.0000E+OO 5.6000F+06 1.9600E+O0 6.0000E+06 10921OE+OO1OO5 3 1

6a4000E+06 1.9000E+O0 6.6140E+06 1.8800E+00 7.13000E+06 1.8520E+O01C05 3 1
7.2000E+06 1.8300E+O0 7.60COE+06 1.8000E+00 8.0COOE+06 1.7900E+OOIO05 3 1
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77 7 lon~ G 77

00 9.0400F-n8 5.00COE+C5 1.3990E-07 1.0000E+06 2.153OE-O71OO5 5 22
1.500CIF+06 2.411OE-O7 2.0000E+36 2.4540E-07 2.5000E+06 2.4540E-071005 5 22
3.00130F+06 2.?900F-07 3.5COOE+06 2.2280E-07 4.I1000E+06 10938OE-O71OO5 5 22
4.50@OF+06 1.47!5CC-07 5.00GOE+06 5.6000E-08 5.5000F+06 1.72OOF-O81OO5 5 22
nen 7.75 F+cb n (1 1 121(1(-)G =! 77

la 7

0.

1OI-)R S 77

1.O61OF-O7 500000E+05 1.6340F-07 1000OOE+O6 1.889OE-O71OO5 5 22
10=.000F+06 2.0050F-07 2.0000E+06 2.0800F-37 2.5000E+06 2.101OE-O71OO5 5 22

3.0f)nOr+06 ?.0890F-07 3.5000E+06 2.0690F-07 4.0000E+06 1.9630E-n71005 5 22
4.50001T+06 1.7400E-07 5.0000E+06 1.1670E-07 5.5000E+06 6oO5OOE-O81OO5 5 22
<e.nnnc+n~ 7.76nPr-tlR 7on~ G 77

Pen R.AF F+Oft 0 0 1 l~l(lo~ ~ 79
7? 7 lno= = 77

t). 1.0610F-07 5.00nOE+05 1.6q40F-07 1.CIOOOF+06 1.889nF-071n04 5 77
1.5000?+06 2.3050E-07 2.3000E+06 2.08COF-C7 2.5000E+06 201II1OE-O71OO5 5 22
3.0000F+06 7.38COF-07 3.5000E+06 2.C690E-07 4.0000E+06 1.963OE-O71OO5 5 22
4.50@0F+06 1.7400F-07 5.12000E+06 1.1670F-07 5.5000E+06 6.0500?-081005 5 22
~,nnQf)e+n6 7.76fanF-nR Inns G 77
o.n R.65 C+otj o 0 1 lG1OOK ~ 77

1 r, 7

0.
100% 6 77

1.l12iIF-07 5.0CCOE+05 1.29&OF-07 1.QOOOF+06 1.4470F-071005 5 22

75R

7GCI

76fl
761
762
763
764
765
766
7&7

769

760

77n
771
777
772

774
775
776
777
77R
770
780
781
782
78!
7$14
785
7PA
787

788
789
790
701

7Q?
793
70&
70R

796
707
7oa
790
Rnn
Rnl
f3n7
nn2
nn~
806
f106
nn7

808
nno
nln

811
812
813
814
PIK

P16
817
818
fllq

820
P71
977
R72

R24
pz~

R21i

R27
ta7R
p70
nan

R?l

.
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1.5000F+06 1.Ii7’3C)F-07 2.0000E+06 1.6700F-07 2.5001?F+06 1.726nE-071006
3,00001E+06 1.7540F-07 305000E+06 1.?54GE-07 4.0000E+06 10726OE-O71OO5

4.5000F+06 1.6560F-07 5.0000E+06 10531OF-O7 5.5000E+06 10336OE-O71OO5
6.000C)F+06 1.058@F-07 6.5000E+06 7.1OOOE-O8 7.0000E+06 4.18OOE-O81OO5
(?.n l.~ F+(I7 o 0 1 151005

IF.

o.
1.50(-)OF+C16
q.0Q(70V+06
4.5000F+06
15.nocoF+06
o.n

1 ,Q

o.
1.5000F+06

3.0000E+06
4.~OOOF+(16
6.00COE+06
7.5000E+C16
n.o

1P

0.
].50QoF+~6

~.nnnor+n6
4.5000F+06
6.COCOF+36
7.50C3E+06
n.fl

70
().
1.5ncor+n6
?.’lOflOF+C~
4.5qOfIF+06

6.r-lclnoF+06
7.50i10F+n6
Q.7nnor+n6

o.n
70

7
1*1 I?OF-07
1.57?OF-07

1 .7540~-07
1.6560E-07
1 .05ROF-07
1 ●Q F+n7

7

6.?1OOF-O8
1.=i970F-07

1.6820E-07
1 .4570F-07
9.61@OE-08
5041OOE-O8
1.19 F+P7

7
6o’31OCE-O8
1.5970F-07
1 .6870F-07
1 .6’570F-07
Q.61COF-08
5.41OOE-O8
1.12 F+n7

7
4.n6noC-c8

1.(1720F-07
I .24Anr-n7
1:.7800F-n7

1.2650F-07
I.1OIOF-CI7
4.O~nnr-nR
1.2 F+07

7

5.0COOF+05
2.0300E+06
9.5000F+06
5.0COOE+06
6.50001T+06

n

5.0000E+05
2.0000E+06
3.5000E+06
5.0000F+06
6.5COOE+06
8.0COOE+06

‘o

5.conoE+05
2.00nOF+f16
?.~OnoF+06
5.9000E+06

6.50COE+06
8.0COOE+06

o

5.oonnF+n5
7.0000F+06
‘?.50nQF+06
5.eoonF+06

6.5000E+06
8.@ocloE+06
oo~nOnF+n~

o

1.2940F-07
1.6700F-07
1.7540F-07
10531OE-O7
7.1000E-08

n

le03&OE-07
1.7270E-07
1.6070E-07

1.2620F-(?7
8.11OOE-O8

4.51COE-08
o

1.0360F-07
1.7270E-07
1 .607nF-07
1 .262CE-07
8.1 IOOF-08
4.5100E-a8

o

1.000or-+06
2.5000F+06
4.0000F+06
5.5000F+06
7.0CIOOF+i36

1

1.0000F+06
2.5000F+06
4.0000E+06

5.5000F+06
7.00i)OE+06
8.5000E+06

1

1.000CF+n6
205900E+n6
f+.nnonF+06
5.5000F+06
7.0000E+06
8.5000E+06

1

1005
1.4470F-1771005
1.7?60F-071006
1.776nF-071005
1.336t3E-071005
4.18(?OF-n8]i705

lRlno6
Inofi

1.3520F-071005
1.7420F-t)71005
105O2OE-O71OO5
1.I12OF-O71OO5
6.6IOOE-O81OO5
3.76CCE-081005

lFjlor-)G
1O(-I=!

1.352nE-071005
1.742OE-O71OO5
1.5n2nF-071no~
1.1120E-071005
6061O(?E-O8IOO5
3.76OOE-O81OO5

7n1nn~

6.0=.nnF-08 1.nnonE+n6 9.?7nnF-08

1.15qfIE-07 ?.5nOOF+f16 1.217nF-n7

1.7600F-07 4.nnoOF+n6 1.77&nF-n7
1.7740F-07 5.5oOnF+n6 1.76qnF-n7
1.202f)F-07 7.0000F+06 1.15QnF-n7
9.99COF-08 8.5000S+06 8.II05E-08
7oa2nn~-OR

o 1 20

o. 4.3690E-08 5.03COE+9!5 6.95COF-G8 1.nOOOF+06 9.27OOF-O81OO5
1.!inPCF+06 1.n72CIF-@7 2.0000F+06 1.1590F-07 2.5nOOF+06 1.2170F-071C)05
3.QOOOF+06 10245OF-O7 3.503GE+06 1.2600F-C7 4.00@OE+06 1.2740E-071005
4.50G3F+06 1.289CF-07 5.000GE+06 1.274CF-07 5.50COF+06 1.269OF-O71OO5
6.0000F+06 1.24505-07 6.5000F+06 1.202C)F-07 7.@OOOF+C6 1.159OE-O71OO5
7.5000F+06 I.1OIOE-O7 8.3000E+06 9.990015-08 8.5000E+06 8011OOE-O81OO5
Q.nn00F+q6 4.Q7POF-nO 9.5?COF+?6 2.?7nqF-08
pen

1P(3G

1 .-7 r+n7 o (-l 1 7.L1OO5
?& 7

0.

lnoG

5.5900E-08 5.0000F+05 7.5000E-08 1.(1000F+96 8.7?VOF-O81OO5
1.=,ncoF+06 Q.42coF-08 2.oOCJCIF+C’6 9.R800F-08 2.500CE+06 1.O26OF-O71OO5

3.0000F+06 1.O41OE-C7 3.5000E+06 1.0180E-07 4.000i3E+06 9.8OOOE-O81OO5
4.=IoOOF+06 q.3400F-Q8 5.oO~oF+Cj6 8.8800F-08 5.5ooOF+06 8.570~E-0810@5

6.0000F+C!6 8.5700F-08 6.5000E+06 9.1900E-08 7.000C!F+06 1.07?’)F-f171n05
7.500GF+06 1.1480E-C7 8.0000E+06 1.102CE-O7 8.5000E+06 9.95OOF-O81OO5

9.0000E+a6 8.6500E-08 905000E+06 7.43COE-G8 1.0000F+07 6.2800E-081005
1.0500F+i)7 5.21!20F-08 1.1OOOF+O7 4.l?OOF-08 1.1500F+C!7 3..?.2O9F-O81PO5
pen I.c C+P7 o 0 1 7410r!~

7k 7

0.

lC!PG

~.59nOF-98 5.3000E+05 7.5000C-08 1.000fiE+06 8.7?OOF-O91OO5
1.=OOOF+!?6 0.42nn=-n8 2.0n00F+f16 9.RROf?F-f18 2.6nnQF+06 1.n?tinF-07100%
3.0000F+06 ].OL1OF-O7 3.50C)OF+06 1.0180F-07 4.000QF+P6 9.800@E-(?8100~
4.50CJOF+06 g.340GE-C8 5.0CCOE+06 8.8800E-08 5.500CE+06 8.5700E-08100’5
6.0000F+06 8.57QCV-08 6.5300F+(36 9.IQOOF-08 7.0000F+06 1.07?(3F-071005
7e.nf19F+0~ le145~F-07 8e90n0F+Q6 10102CIF-07 8e500rlF+fi6 Q.q5nnF-n8]005

9.00iOF+@6 8.65CIOE-08 9.5000E+06 7.43COE-08 1.00COE+C7 6.280CE-081005
1.0~OOF+07 5.71QOF-08 1.1000F+07 4.1300F-08 1.15GOF+07 3.2200F-0FIIC05

Jnn5

3m6. 5.Q6Q.4 o 0 2
nen 6.7fIfL8fiF+6 o

oloo~
? 1 7100~

9 7 lnn~

6.614 F+P6 Ton 1.5 F+(17 1.0 100=!
n.n 6.764176F+6 n 7 1 71nn=

7 7 lnn~

6.614 I=+nh Ion 1.5 F+n7 Ion lnn~
lno~

loo~
n

5 7?
5 22

5 22
5 22
5 77

5 77
5 22

5 22
5 77
5 22
5 27
5 77

~ 77
5 22
5 77
5 22

5 22
5.22
5 22
~ 72
5 77
5 22
5 22
5 77

5 22
5 22.
5 22
~ 77

~ 27
5 77
5 77

~ 77
5 77
5 7?
5 22
~ 77
5 77
~ 77
5 22
5 22
5 22
5 22
5 22
5 22
5 72
5 77
K 7?

5 22
5 72
5 22
5 22
‘ 2.?
5 22
5 22
5 72
5 77

‘= 77
5 22
~ 72
5 22
5 22
5 2,?
5 22
5 22
5 22
5n

~ 24
5 7/i
5 7&
5 74
~ ?4
~ 7L
~ ?lb
Sfl

no
n 0

R37
833
834
835
~a~
R?7

838

R’3Q

R&n
$41
R4?
R&a

R&&
R45

R46

847
R4R
R49

850
951

R=17

853
854
P5’5
956
857
858
n~o
86n
Rtjl
Rfi7
QA~
R6&
fif$5

866
067

P68
R60

870
87]
R7p

873
@74

875
R76
R77
R7a
~7a

88n

881
882
RR?

P84
885
R86
RR7
QRQ

88q
flon

891
R92
P9?
RqlL
895
$796
Rq7
RQR
f70Q
nnn
001
0(57
on?
.qn4
qn~
on~
0n7 27



TABLE B.2

7Li DATA AS IT APPEARED ON TRE FIRST VERSION OF THE

ENDF/B TAPE (February 28, 1967).

,

A TRAN.SCR1PTION FRROR HAS RrFN FOUNn IN FILF 4J RFACTTON
TYPF 24. TT rdtq RF coRRl=rTFD RY RFPLACINCi CARnS 6!37 AND 6t79 WITH

TIJE cnl I.ISIITNG

ANn IN<FRTING THF FOLLOWING THRKF CARDS AFTFR CARn 611

cle~ 1.5 F+07 o 0 1 21OO6 4 ?41A611

7 7 lnnA 4 767Ak11

-1.n ne~ 1.0 0.5 10IIA & 74?A611

3on7. ~.Q557 l-l Q @ 01(-IOA 1451

o.n ne~ n n 77 olnn~ IL=I

LITHIUM-7 NEuTRON CROSS-SECTION DATA. MATERIAL 10060 ENDF/B. 10C6 1451

nbTA FCR L1-7 FOR NFUTRONS TN THF FNFRGY RANGF n.~~1 FV To 15 MFVvln06 1451
AWRF DATA -- DATA FILE NUtJBER (DFN) 215. AS PER AWRF REPORT NO. 1006 1451

O-KC./AK ANn C1-61/6L. lno6 14%1

9ATA FOR VU-BAR ANI) XI (MF=3* YT=251 *252)-FROM H.ALTER OF Al. 1006 1451
ANGULAR OISTRIRUTION FOR ELASTIC SCATTER (MF=4, MT=2) FROM H.ALTER1OO6 1451
FxfFpT THAT AWR cFANGcn FRO~ 6.Qq~5 TO 6.Q51i7. ALL nAT4 CROM lon6 16FI
ALTCR W~Rr qY PRTVATF f0M”11tiT~4T10~. lon6 1451

CNCRGY DISTRIBUTION FOR (Ns2N) AND (N*2N)ALPHA REACTIONS (MF=5s MT10n6 1451
=1697L) f_PAN~Fn CRO,Y AWRC LAW 2 WTTH VARTOIJS RFnlJCTION FACTOR<* TOIO~A 14~1
FNnF/R LAW 3, WHICH HAS NO REDUCTION FACTORS. THE SAME FOR (N,N-)lf)n6 1451
ALP1-Ib (~T=771 cROW 70R71 T@ h.? VW. lnn6 IL61

lnn6 ILC.I
lonA ~k~~

lnnfi ILGI

INTERPOLATION BETWEEN TABULATED ENERGIES FOR CROSS SECTIONS FOR 1006 1451
ALL RFACTIONS IS LN(SIGMA)LINEAR IN LN(E)o 10(76 1451
PL=bSF RFFFR ALL (2UFSTIONS OR COMMENTS RFGARDING THFSF n4TA TO 1006 1461

P.J.. IAPAIJV= l~n~ ILKI
UNIVERSITY OF CALII=O, LOS ALAMOS SCII=NTIFI~ L4BoRATCRy ]nn6 145],
Den, nnx 16A2 lnnA 1461

Lf$c AI AMtl<, NV R754& ,nng 1.4KI

2nn7m
nen .

I n~

1.0000F-03
tb.noooF-03
7annooF-Q?

1.ncQoF-c2
loonnrJF-nl
1.0000F+(??
I.nnocc+cfi

1.7000F+O~
2.1000F+05
2.4000E+05
?.6000F+05
2.90QOF+Q5
?.7(7(?OF+05

3.50COE+9’7
3.8nnoC+05

4.5nooF+?5
qoFnn(-lF+06

8.nO120F+O~

A.0557
n.n

1.221OF+O:
1.1?70F+O0
1.l170F+nn
1.I060E+O0
1 .n6RoF+nrl

1.0500E+OCJ
Q.7QOOF-01
1.2000E+O0
2.Q~ooF+130
6.3300F+O0
1 .05fJoF+ol
3.6000S+00
?.0500F+O0

2.0000F-03
5.0000F-03
8.n(lQ13F-na

2.0003F-02
l.oonoF+no
1.0000F+03
1.3onoF+05
1.8500E+05
2.2000E+05
2.5000E+05
2.7000E+05
9.0000E+05
3.3000E+I?5

lnfi~ 1
jnnh n

n n nlnn~ 9

0 1 Tnblnnf-. ~
ln~~ Q

1.1730E+O0 3.0000F-C13 1.1510E+On1006 3
1.1280F+O0 6.0000F-03 1.1220E+O01CI06 ?
1.1170s+00 9.nf30~F-~-4 1.lnonF+noloo6 ~
1.O?OOE+OO 2.3000E-C12 1.O86OE+CIO1OO6 3
].n5R9F+90 ].nnonF+nl 1.0510E+oo1006 3
1.0500E+9C 1.0000E+04 1.05C)OF+nO1006 3
9.6000F-01 1.5000F+05 1.c15nnF+rlo](!06 3
1.3800E+O0 2.0000E+05 1.7oOOE+3O1OO6 3
2.5000E+O0 2.3000F+n5 4.5QOfIF+OO1006 ?
1.0500E+01 2.5800E+05 1.0900E+011006 3
6.8000F+O0 2.8nOOE+05 4.75OOE+OO1OO6 3
2.7200E+O0 3.1OOCIE+O5 2.2500E+OOICI06 3
1.8000E+OC 3.4000E+05 1.6oOOF+CO1OO6 3

a4600F+O0 3.6000E+05 1.3800E+C0 3.7000E+05 1.32OOE+OO1OO; 3

.2800F+00 ?.900nF+05 l.?~OCF+Or 4.0000F+05 1.2?OnF+OOln06 3

.1200~+CICI 5.0000F+05 1.(’70CF+00 5.?C)OI?F+05 1.0600F+QOlnO& 3

.n6POg+O0 6.nOnOF+f!5 l.1(’nOF+OO 7.0000F+05 1.22nOF+PO1006 ?

.’45nOF+n0 9.0000F+05 .I.4150C+O0 1.nOOPF+06 1.50C)(lE+OOlfIOfi q

n
n
1
1

;
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
1
1

.
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.

.

1.1000E+06 1.5300E+O0 1.2000E+06 1058OOE+OO 1.3000E+06 1.6OOOE+OO1OO6 3
1.4000F+06 1.61nOF+CI0 1.5000E+n6 1.6200E+O0 l,6000E+06 1063OOE+OOIOO6 3

1,7000F+06 1.6400F+O0 1.8000E+06 1.6550E+O0 1.9000E+06 1D675OE+OO1OO6 3
2.000@F+06 1.6900F+O0 2.2000E+C)6 1.7250F+O0 2.4000E+06 1.7700E+OOlI106 3
2.6000E+06 1.,81OOF+OO 2.8210E+06 1.851OE+OO 3.0000E+06 1,9OOOE+OO1OO6 3

7.2000r+C6 1.9500F+O0 3.4000E+06 2.0000E+OO 3.6000E+06 2.0500E+O01G06 3
3.8nOOF+06 2.0900E+O0 4.0000E+06 2.]400E+O0 4.1000F+06 2.18OOE+OO1OO6 3

4.?OOOF+06 7.70nOF+OP 4.3000F+06 2.2200E+O0 4.&OOOE+n6 2.24(IOE+OOIO06 3
4.QOOOF+06 2.7600K+CI0 4.6000F+06 2.2700F+O0 4.7000F+06 2.275OE+OO1OO6 3
4.QnOoF+O~ 7.27flfI!=+n0 5.oOf)OF+n6 2..75OOF+OO 5.2000F+06 2.230nE+nO1006 3

5.4nOOF+06 2.2000E+o0 5.5COOE+06 2.1800E+O0 5.7000E+06 2.15OOE+OO1OO6 3
6.00(70F+?~ 7.loOoE+no 6.4000E+06 2.0000E+OO 7.0000E+06 1.910nE+OO1006 3

7.~OOOF+06 1.8500E+O0 8.0000E+06 1.t3200E+O0 8.3000E+06 1.775OE+OO1OO6 3
8.P800E+06 1.7300F+O0 9.0000E+06 1072OOE+OO 1.0000E+07 1.67OOE+OO1OO6 3
10nf@nr+~7 ].65nnF+no 1.1000F+07 1.6100F+o0 1.1500E+07 1.59OOE+OO1OO6 3

1.70f3@F+07 1.5600E+O0 1.2500E+07 1.5?OOE+O0 1.?OOOE+07 1.5OOOE+OO1OO6 3
1.359CF+07 1.4800E+O0 1.40COE+07 1.4600E+O0 1.4500E+07 1.435OE+OO1OO6 3
1 .~Qnn=+q7 I .~lqor+nn 1006 ?

lno~ 7
?n07. h.QK57 o 0 0 01006 ~
n.o n.n n n 1

1 f-1~
ln61nn6 a

5 1006 ~
l.QOOOF-n? 1.n5POF+O0 2.0000F-03 1.0500F+O0 3.000f)E-C13 1.O5OOE+CIO1OO6 3
4.0000F-03 1.0495E+o0 5.0000E-03 l,f!495E+O0 6.fIOOOE-03 1005OOE+OOIOO6 3
7.nOOOF-03 1.fi500F+O0 8.0000E-03 1.0495F+O0 9.0000E-03 1.O4Q5E+OO1OO6 3

1.0000F-02 1.0495F+O0 2.00C0E-02 100498E+OO 2.5000E-02 1.0500E+OOIO06 3
].nOoOE-ol 1.0498E+O0 1.0000E+OO 1.0492E+O0 1.0000E+O1 1.O492E+OO1OO6 3

1.9000E+f32 1.04Q4F+On 1.0nOOE+03 1.0498E+O0 1.nO@nF+04 1.D4’WE+nO1006 3
].nOOOF+f15 9.7988E-01 1.?Or?OF+05 9.5998F-01 1.5000E+05 1.0500F+nO1006 3
1.70COF+C5 1.230(lF+O0 1.8500E+05 1.3800E+O0 2.0000E+05 1.7OOOE+OO1OO6 3
2.1000E+95 2.0300E+C0 2.2000E+05 2.5000E+O0 2.3000E+05 4.5000E+OO1006 3
7.&OOOF+05 6.~OOOF+OO 2.5000F+0’5 1.05nOF+Ol 2.5800F+05 1.0QOnE+Ol1006 3
2.6000F+05 100500=+01 .?.70nOF+05 60ROOOE+O0 2.8000F+05 4.75OOF+OO1OO6 3
2.QOOOE+95 q.~oong+~o -3.0000E+05 2.7200E+oo 3.IoooE+Q5 2.25noE+nolno6 3

3.2009F+05 ?.0500E+O0 3.3000E+05 1.8000E+O0 3.4000E+05 1.6000E+OOIO06 3
3.5oooF+05 10460~E+80 3.6oooE+05 le3800E+oo 3.7000E+05 1.320DE+O01CI06 3

?.RnOOF+n~ 1.78’30E+n0 ‘3.9000F+05 1.2.500F+Oo 4.QOOOF+05 1.7qnnE+nO1006 ~

4.5000E+05 1.1200E+O0 5.0000E+05 1.0700E+00 5.3000E+05 1.0600E+OOln06 3
5.5000E+G5 1.0670E+9n 6.0000E+35 1.0800E+G2 7.0000F+05 1.17OOE+OO1OO6 3
8.nOOOE+05 1.2700E+O0 9.0000E+05 1.3000E+O0 1.0003E+06 1.345OE+OO1OO6 3
1.1OOOF+O6 1.3600F+OC 1.2000E+06 1.3900E+O0 1.~OOOE+06 1.4Q51?E+OO1006 3
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3.00000+04 1.29240-01 3.1OOOO+O4 1.3096n-ol 3.20000+04 1.32670-011006 3251
?.’3O(!OO+nk 1.~4380-01 3.40t!PO+f)4 1.76090-01 3.50000+04 1037810-011006 3251

3.60000+C4 1.39520-01 ?.70009+04 1.41230~01 3.80000+04 1.42940-011C06 3251
3.90000+C4 1.44660-01 4.00000+04 1.46370-01 4.1OOOC+O4 1.48080-O110C6 3251
4.2000C+C4 1.49790-01 4.3000C+04 1051510-01 4.40000+04 1.5322O-O11OC6 ?251
4.50000+04 1.54930-01 4.60000+04 1.56640-01 4.70000+04 1.58360-011006 3251
4.8.0130C+94 1.60270-01 4.90003+04 1.61780-31 5.00000+C4 1.63490-011006 3251
5.lnnofl+?4 1.f15710-nl 5.7r~ofi+04 1.6~9?~-ol ‘.3oo~o+P4 1.6136?o-ollno6 ~?~l

5.40000+04 1.70350-01 5.50~@q+P4 1.72C6@-01 5.600n~+04 1.73770-011006 3251
c.7f70nn+04 I .75LR0-01 5.Rncn9+n4 1.77700-01 6.aPonn+04 1._f801~-nllrO~ 3761

6.00000+C4 1.80620-01 6.IGCOO+04 1.82330-01 6.200CO+04 1.8405CI-O11OO6 3251
6.3noon+04 1.85760-01 6.koooo+oL 1.R747rI-ol 6.~ooon+n4 1.9018n-ollno6 =751

6.60000+04 1.90900-01 6.70000+04 1.Q261O-O1 6.8(IOGO+04 1.9L’3213-011C06 3?~l
6.QOnoo+@4 1.Q6070-01 7.00000+04 1.97750-S1 7.100nn+C’4 1.9Q460-011n06 3251

7.20000+04 2.01170-01 7.30000+04 2.02880-01 7.40000+04 2.f146n0-011n06 3251
7.50000+04 2.06?10-01 7.60000+04 2.08020-01 7.70000+04 2.09730-011006 3251
7.80000+04 2ol1450-fil 7.96000+04 2.13160-01 8.?0000+04 2.14870-011005 32’31
8.1OOOO+C4 2.16580-01 8.20000+04 2.18300-01 8.30000+04 2.29010-011006 32~1
8.40QOO+04 2.21720-01 8.50nfIO+04 2.23430-01 8.60000+04 2.25150-011006 3251
8.70C00+04 2.26860-01 8.80000+04 2.28570-91 8.QOOOO+@b 2.3n?80-311006 3?51
o.nnnon+nh 7.?zPoo-01 9.1OC,OO+74 2.3?71(?-0] 9.700f10+P4 2.?542!@-0110n6 3261
qeqnnoo+ch 2oq71ao-n] 9.4@ooo+04 2.aR8qn-ol 9.5nooo+c4 2.4n560-011n06 3?51

9.6onOo+04 .z.4.z270-nl 9.70c@c+I?4 2.4398n-31 9.800fIO+C14 2.4570fl-011006 ~?~l
Q.0000@+Q4 T.47410-01 1.00000+05 ?.&Ql?O-01 1.]OOnO+P5 206625C-nll@06 ?2~l

1.2ooon+n5 2087a70-nl 1.~onon+05 3.no5nr-31 1.4oonn+P5 3.1762n-nllflo6 3261
1050000+05 3.34750-01 1.60000+05 3.5187n-01 1.70000+05 3.69000-0110C6 3251
1.80000+P5 3.86120-nl 1.oOf)On+16 4.n_3?5CI-01 2.nOOnO+05 4.2n?80-911GP6 3251

2.1000C+OG 4.22520-01 2.20000+35 4.09670-21 2.30COO+05 3.8986C-011C06 3251
2.4000n+05 3007~60-01 2.50COO+35 2.2485@-01 2.60000+05 1.04000-011006 3251
2.70000+05 4.03RQG-02 2.80003+35 7.0428C-03 2.~0000+05 3.98570-031006 ?251
3.~OQL30+05 9.28540-04 3.10000+35-2.12860-03 3.2000~+05-5. 18580-031006 ?2~l
3.~O@OO+O~-~.2&290-02 ‘jO&COOO+05-l .1300C-02 ?.500JO+05-I .43570-021C06 3251

~.60n00+05-~ .7h140-Q7 q. T9nnn+n5-7 .n471n-37 q.890Pn+05-2e~~ 7w-37~no6 ??=1
3.QOOOO+!35-2.65860-02 4.f3f)nOO+05-2.Q643Q-02 4.100?9+05-3.2703(?-0?1006 ?2’1
4.2000@+n5-3.~7570-02 $.30?OO+n5-3.F81f+n-O? 4.40000+05-4 .18720-021COA ?251
4.50000+05-4.49290-02 4.60000+95-4.7986C-02 4.70COn+05-5. ln430-C121 0C6 3251

4.80@Ofi+05-5.410n0-02 4.9COOO+05-5.71570-02 5.QOOOC’+C5-5.O214O-O21OC6 3251
5.1COOP+05-6.32720-02 5.200QO+05-6.63290-G2 3.300CO+05-6.9q5160-0210C6 3251
~.40000+05-7.24430-02 5.5000C+?5-7. 55CO0-02 5.6000P+C5-7.8557CI-92 IOC6 ?251

5.70000+05-8.16150-02 5.80000+05-8.46720-02 5.90000+05-8.77290-0210C6 :251
6.00000+C5-9.07860-n2 6.10CIOO+05-8. 8934C-O2 6.20COO+C’!i-8.70820-021 n06 ?751
6.3GOGO+G5-8.52290-C2 6.4dOOO+C5-8. 33770-02 6.50000+05-8. 15250-021nC6 ?251
6.60000+05-7.967?0-02 6.7000G+05-7.7821 C-32 6.80000+05-7.5Q6F0-021nC6 ?251
fj.QOOOo+05-7,4j ~60-02 7.GGOOO+C5-7.2264C-fl? 7.10000+C5-7.n4120-021006 ?251

7.7000n+O=6.8i600-O? 7.30000+05-6.67070-02 7.400CIO+P5-6.4855P-02 1306 ?251
7.50POO+95-6.30n30-02 7.600C!O+05-6. I151CI-02 7.7@OC,0+05-5 .Q2990-021006 3251
7.8ooOQ+n5-5.74460-n2 7.90000+05-5.5594n-02 8.nOOOO+05-5.374?0-021 n06 3251
8.10000+C5-5.18900-02 8.2GOOO+05-5.00380-02 8.30000+05-4.81860-021006 3251
8.4000C+05-4.63330-02 8.50000+05-4.44810-02 8.60000+05-4.26290-02! 0C6 3251
8.70000+05-4.07770-02 8.80000+05-3.@9250-02 8.q@OOO+05-3.70720-021006 3251
9.00000+05-3.52200-02 9.100@O+05-3.3368C-02 9.20000+05-3.15160-021 0C6 ?251
9.7@00n+o~-2.96640-02 9.40nOO+05-2.78110-02 9.50COO+05-2.5Q5Q0-021n06 32?1
9.60000+05-2.41070-02 9.70000+05-2.22550-02 9.80000+05-2.049?0-021C06 22~1
9,0000n+05-J .85500-02 j.oonon+06-~ .66980-c2 ].]noP0+n6 1.?7~Ro-0~~no6 ~?’~

1.20000+06 2.Q3460-02 1.30nOO+05 3.88680-22 1.400CO+06 5.739CI0-P21006 ??61
~,5nn00+o~ 7.5cJ170-07 ~.~ooon+o~ fI.?4k7r-c2 1.7oonn+n6 ~.m7~o-02~rn6 ?75~
~.nnnon+06 Q.~5n~o-ny 1.9onon+06 ~.nficqn-o~ 2.nnonn+n6 1.13560-nllno6 ’751
2.ltlnOn+n6 1.21~90-91 2.2n~QO+06 1.28620-01 2.~nOna+Q6 1.36150-nll~~6 ?2~l
2.4~POO+n4 1.4?6FJ0-nl 2.~OOCIO+CIfI 1.51210-01 7.60COQ+06 1.’5874P-OllOo~ ?~~l
2.70000+06 1.66270-01 2.80000+06 1.73800-01 2.~OOOC!+06 1.81?~0-Cl!OC6 ?251
3.00000+06 1.88860-01 3.10000+06 1.Q6?90-01 3.20000+06 2.0392(?-011nC6 ?25!
3.3000n+06 2.11450-01 3.40000+06 2.11760-01 3.50000+06 2.P4t?6P-011006 32’31
3.60000+06 1.97950-01 3.70nOO+05 1.91040-01 3.800f10+06 1.84140-011006 ?2:1
3.90000+06 1.77230-01 4.00000+06 1.70330-01 4.10000+06 1.87900-011006 3251
4.20000+06 2.05480-01 4.30000+06 2.23060-01 4,40000+06 2.40630-011006 3251
4,50000+(16 2.582~o-o] 4.60000+06 2.75790-01 4.70000+06 2.93~70-0110C16 32~1
4.80000+06 ‘3.10940-01 4.90000+06 3.28520-01 5.00000+06 3.46100-011006 3251
5.lPnOO+n6 ?.ii3670-nJ 5.?0000+06 3.79650-01 !i.3000n+06 3.?4030-011006 32~1
5.40000+06 4.08410-01 5.50000+06 4.22790-01 5.60000+06 4.37170-011006 3231
5.70000+06 4.51540-01 5.80000+06 4.65920-01 5.QOOOQ+06 4.8n300-CllC06 32~1
6.00000+06 4.94680-01 6.lfiOOO+06 5.09060-01 6.20000+06 5.2?440-011006 3251
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6.qOOOO+@6 5.’?7820-01 6.40000+06 504Q81CI-01 6.50000+06 5.58220-011(706 32~1
6.60000+06 5,66620-01 6.70000+06 5,75030-01 6<80000+06 5e834f+0-011006 3251.——
6.QOC100+06 5.Q1R50-01 7.00fi-00+06 6.0”026-0-0> 7.10000+06 6.08660-01]006 32~1
7.~ooo0+06 6.]7070-ol 7.30000+06 6,25480-01 7.40000+06 6.33890-01]006 3251

7.50000+06 6.42300-01 7.60000+06 6.46390-01 7.70000+06 6,47610-011006 3251
7.80000+06 6.48830-01 7.90000+06 6.50050-01 8.00000+06 605126O-O11OO6 3251
8.10000+06 6.52480-01 8.20000+06 6,53700-01 8.30000+06 6054?20-011006 3251
8.40000+06 6.56140-01 8.50000+06 6.57360-01 8.60000+06 605857O-O11OO6 3251
R.700(10+06 6.59790-01 8.80000+06 6,61010-01 8;90000+06 6.62290-011006 ?251
a.~onon+n6 6.6?&50-rII 9.10noo+06 6464670-01 9.20000+06 6065880-011006 3251
Q.?onon+ob 6.67100-o1 9.40000+06 6.68320-01 9.50000+06 6.6Q54O-O11OO6 ?251

Q.6nnon+n6 6.7076n-nl 9.7onoo+06 6.71Q80-ol .9.8onnn+ofi 6.731~o-nlloo6 q251
O.onnnn+n& 6,7&41n-nl 1.n0nnr7+n7 6075~qn-n]

n.n
lno6 7251

+on n.o +fln n 0 n nloo~ ~ n
?nn7e 6.Q657 o 0 0 01006 -?7=.7
flmn n.? n o 2 2771OC6 ‘4?q7

272 ? ]on6 ?757
l.nOnOn-O; 2059640-n; 1“.00000+04 2.59640-01 1.10000+04 2.59150-011006 3252

1.20000+04 2.58660-01 1.30000+04 2.58160-01 1.40000+04 2.57670-011006 3252
1.Gfloon+f14 2.q7180-nl 1.60000+04 2.566q0-01 1.7000Q+?4 2.562n0-011006 ?252

lmP0000+04 7.55700-01 1.90000+04 2.q5210-01 2.00000+n4 2.54720-011006 ?2~2
.?.lnOOO+04 2.~42’O-01 ?.20000+04 2.53740-01 2.30000+04 2.53240-011006 7252
2.40nOO+04 2.52750-nl 2.50nOO+04 2.~2.?60-01 2.60000+04 2.51770-011006 3252
7.7Pnnn+n4 7.51780-nl 2.8nnno+nh 2.50780-01 2.qonon+n4 2.5n2Qo-nl]oo6 3757
3.00000+P4 2.49Roo-Ql 3.10000+04 2.4931O-O1 3.20000+04 2.48R?O-O11OO6 3252
7.?OOOn+04 2.48~20-oI 3.40000+134 2.47!330-01 3.50000+04 2.47?40-0110C6 3252

3.60000+04 2.46850-01 3.70000+04 2.46360-01 3.80000+04 2.45I36O-O11OO6 3252
3.91200n+04 T.45Q79-ol 4.ooooo+04 2.44880-o1 4.Ioooo+04 2.44_20n-o~IPO~ 3257
4.20000+04 2.43900-01 4.30000+04 2.43400-01 4.40000+04 2.42910–011006 3252
4.50000+04 2.42420-01 4.60000+04 2.&1930-01 4.70000+04 2.41440-011806 3252
4.80000+04 2.40950-01 4.90000+04 2.40450-01 5.00000+04 2.39960-011006 3252
5.10000+04 2.39470-01 5.20000+04 2.38980-01 5.30000+04 2.3849O-O11OO6 3252

5.40000+04 2.37990-01 5.56000+04 2.37500-01 5.60000+04 2.3701O-O11OO6 3252
5.7onon+04 7.3657n-nl 5.80000+04 2.~603n-oI 5.Qnonn+n4 2oa5=?o-ollnn6 3757

6.00000+04 2.?5040-01 6.10000+04 2.34550-01 6.20000+04 2.34060-011006 ?252
6.?0000+04 2.??570-01. 6.40000+04 2.33070-01 6.50000+04 2.325@0-01]n06 ?~52
6.60nO@+04 ?.?2990-01 6.70000+04 2.?1600-01 6.800nO+P4 2.’3lllf)-nll(?O6 ?252
6.90000+04 2.30610-01 7.00000+04 2.30120-01 7.10000+04 2.29630-011006 3252
7.20000+24 2.?9140-01 7.30000+04 2.28650-01 7.40000+04 .2.2815n-011n06 3252
7.50COO+04 2.27660-01 7,60000+04 2.27170-01 7.70000+04 2.26680-011606 3252
7.80000+04 2.26190-01 7.90000+04 2.25690-01 8.00000+06 2.25200-011906 3252
8.10000+04 2..?4710-01 8.20000+04 2.24220-01 8.”30000+04 2.2373O-O11OO6 3252
8.40000+C14 2.2?2?0-01 8.50000+04 2;22740-01 8.60000+04 2.22250-011006 3252
8.70000+04 2.21760-01 8.80000+04 2.2~27C-01 8.900nO+04 2.20780-011006 3252
9.nno0n+04 ?.2028Q-n~ 9.1oooI3+o4 2.]9790-01 9.2nono+04 2.lQ3no-nllno6 32~2

9,70000+04 2.18810-oI 9.40000+04 2.]8320-ol 9.50000+04 2.17820-011006 3252

9.60000+04 2.17?30-01 9.70000+04 2.]6840-01 9.800nO+n4 2016~50-fll1006 ?252
9.90000+04 2.15860-01 1.00000+05 2.15360-01 1.10000+05 2.ln440-r311006 3252

1.?0000+05 2.125520-til 1.30006+05 2.00610-01 1.40000+05 1.956Qn-011006 3252
1.!30000+05 1.90770-01 1.60000+05 1.85850-01 1.70000+05 1.89Q3CI-O11OO6 3252
1.8noon+n5 1.7fjolo-nl looonof3+05 1.71OQO-OI 2.nnor30+n5 1.66170-ollnC6 321i2

2,10000+05 1.65550-01 2.20000+05 1.69240-01 2.30000+05 1.74930-011006 3252
2.4nf100+i3~ 1.q8640-nl 2.50000+05 2.2.2350-C!l 2.600nO+05 2.57P70-911n06 32q2
2.70000+05 2.75?50-01 2.80000+05 2.?4920-01 2.90000+05 2.85?00-011006 3252
3.00000+05 2.86680-01 3.10000+05 2.8j560-01 3.20000+05 2.88430-011006 325?
3.30000+05 2.89310-01 3.40000+05 2.901Q0-01 3.500013+05 2091O7O-CI11OO6 3252
3.60000+05 2.91950-01 3.70000+05 2.92820-01 ?.80000+05 2.9?7QO-Q11006 3252
3.90000+05 2.9458r3-ol 4.00000+05 2.95460-01 4.1(3090+05 2.96’340-011006 3252
&.20000+Oq 2.97?10-01 4.30000+05 2.08090-01 4.40000+95 2.99q70-011006 3252
4.50G00+05 2.99850-01 4.60000+05 3.00730-01 4.70000+05 3.9’1600–011006 3252

4.8fi000+05 3.02480-01 4.90000+05 3.03360-01 5.00000+95 3.Q424O-O11OO6 3252
5.10000+05 3.05120-01 5.20000+05 3.03990-01 5.30000+05 3.06870-011006 3252
5.40000+0!5 3.077!50-01 5.50000+n5 3.08630-01 5.6nOOO+P5 3.nq510-0110!?6 ?257
5,70000+05 3.10380-01 5.80000+05 3.11260-01 5.90000+05 3.1214O-OI1OO6 3252
6.00000+05 3.13020-01 6.10000+05 3.12490-01 6.20000+05 3.11950-011006 3252
6.30000+05 3.11420-01 6.40000+05 3.10890-01 6.50000+05 3.1036O-O1IOO6 3252

6.60000+05 3.09830-01 6.70000+05 3.09290-01 6.80000+05 3.n8760-011006 32~2
6.90000+05 3.08230-01 7.00000+05 3.07700-01 7.1000n+05 3007170-011006 3252
7.70000+05 3.06630-01 7.30000+05 3.06190-01 7.40000+05 3.05570-011006 3252
7.5onno+oK q.05n40-ol 7.6onoo+05 q.P41i10-ol 7.7oonn+05 3.nqo70-n]1906 ?2G7
7.80000+05 3.03440-01 7.90000+05 3.02910-01 8.00000+05 3.02380-011006 3252
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8.1OOOO+O5 3.01850-01 8.2hOOO+05 3oO131O-O1 8.300@o+05 3.00780-011006
8.40000+05 3.00250-01 8.50000+05 2.99720-01 8.60000+05 2.99180-011006
8.70000+95 2.Q8650-01 8.80000+05 2.’98120-01 8.9~000+05 2.975Q0-011006
9.00000+05 2.97060-01 9.10000+05 2.96520-01 9.20000+05 2.95990-011006
9.30000+05.2.95460-01 9.40000+05 2.Q4Q?0-01 9.50000+05 2.9440~-011006
9.60000+05 2.93860-01 9.70000+05 2.93330-01 9.80000+05 2.92800-~11006
9.QOOOO+05 2.92270-01 1.00000+06 2.91740-01 1010000+06 2.86410-d11006

1.213000+06 2.81090-01 1.3oOOO+06 2.75770-01 1.40000+06 2.70450-011006
1.50000+06 2.65130-01 1.6oOOO+06 2.62970-01 1.70000+06 2.60810-01JOo6
1.80000+06 2.58650-01 1.9oOOO+06 2.564f30-ol 2.00000+06 2.54320-011006
2’.lO~OO+O6 2.52160-01 2.20000+06 2.?OOOn-01 2.3000n+06 2.47840-011006
2.40000+06 2.45680-01 2.50000+06 2.43510-01 2.60000+06 2.4135O-O11OO6
2.70000+06” 2.39190-01 2.80000+06 2.?7030-01 2.90000+06 2.34870-011006
3.00000+06 2.32710-01 3.1OOOO+O6 2.30540-01 3.20000+06 2.2838O-O11OO6
3.30000+06 2.26220-01 3.40000+06 2.26130-01 3.50000+06 2.28120-011(!06
‘3.60000+06 2.30110-01 3.7oOOO+06 2.32100-01 3.80000+06 2.34090-011006
3.90000+06 2.’36080-01 4.00000+06 2.38070-01 4.10000+06 2.33020-011006
4.20000+06 2.27980-01 4.30000+C6 2.22930-01 4.400CO+06 2.17890-011006
4.50000+06 2.12850-01 4.60000+C6 2.07800-01 4.70000+06 2.02760-011006
4.80000+06 1.97710-01 4.90000+E6 1.92670-01 5.00000+06 1087630-011006
5.10000+06 1.82580-01 5.20000+C16 1.78000-01 5.30000+06 1Q73870-011006
5.4(’)000+06 1.69740-01 5.50000+06 1.656]0-01 5.60000+06 1.61480-011006

5.70000+06 1.57~50-01 5980000+06 1.53220-01 5,90000+06 1.49090-011006
6.00000+06 1.44960-01 6.1oOOO+06 1.40830-01 6.20000+06 1.36700-011006
6.?0000+06 1.?2570-01 6,40000+06 1.2q130-01 6.50000+06 1C2.6730-011006
6.60000+06 1.24320-01 6.70000+06 1.2I91O-O1 6.80000+06 1019500-011006
6.90000+06 1.17100-01 7.00000+06 1.14690-01 7.10000+06 1.12280-011006

7.20000+06 1.09880-01 7.30000+06 1.07470-01 7.40000+06 1.O5O6O-O11OO6
7.50000+06 1.02650-01 7.6COOO+06 1.01480-01 7.70000+06 1.01130-011006
7.80000+06 1.00780-01 7.90000+06 1.00430-01 8.000GO+06 1.00080-011006
8.10000+06 9.97280-02 8.20000+06 9.9?780-02 8.30000+06 9.9cI27O-O21OO6

8.40~00+06 9.86760-02 8.50000+06 9.83260-02 8.60000+06 9.79750-021~06
8.70000+06 9.76250-02 8.80000+06 9.72740-02 8.90000+06 9.69230-021006
9.00COO+06 9.65730-02 9.10000+06 9.62220-02 9.20000+06 9.58710-0~l@06
9.30000+06 9.55210-02 9.40000+06 9.51700-02 9.50000+06 9.482OO-O21OO6
9.60flnO+06 Q.44690-n2 9.70000+06 9;41180-02 9.80000+06 9.37680-021006
o.annnn+n~ Q.q417n-n7 lenonn0+n7 9.2n66n-n2 1006
Q.n +nn n.Q +nn o n o 01006

1006
2mnn70n+n2 6.Q557n+nn 1 1 0 (l]no~
Oen 6.95570+00 o 2 100 91006
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