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Neutron nuclear data of 9Be were evaluated for JENDL-2 in the
energy range from 10_5 eV to 20 MeV. Evaluated quantities are the
total, elastic scattering, (n,2n), (n,v), (n,p), (n,d}, (n,t) and {n,a)
reaction cross sections and the angular and energy distributions of
emitted neutrons. The present evaluation was completely based on

available experimental data.
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1. Introduction

Beryllium has been considered as a major constituent of fusion
reactors. 1t is an important neutron multiplying material, and these
neutrons produce tritium through the reactions 6Li(n,a)t and ‘Li{n,n')at.
Thus, neutron nuclear data of 9Be are necessary for fusion neutronics
calculations.

The first version of Japanese Evaluated Nuclear Data Library
(JENDL-1), which contains 72 nuclides, was released in autumn 1977.
However the data of 9Be are not included in JENDL-1. Hence the new
evaluation was planned for the second version (JENDL-2) in spring 1982.
It was completed in September 1982, and JENDL-2 was released at the end

of that year.

The presently evaluated data were obtained from available experi-
mental data by using Neutron Data Evaluation System (NDES)l). The
possible neutron-induced reactions below 20 MeV are given in Table 1,
together with their Q-values and threshold energies. The data of the
(n,np), (n,nd) and (n,nt) reactions were not evaluated, because the
cross sections were expected to be very small. Moreover, the

9 . . . .
Be(n,na)5He reaction contributes to the {(n,2Zn) reaction, and so its

cross section was included in the (n,2n} cross section.
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2. Total Cross Section
The total cross section has been measured by many groups.
Disregarding the measurements with poor accuracy-and resolution, the

following experimental data were considered here:

2)

Adair et al. (1949), 30 keV v 1 MeV,

Bockelman3) {19503, 30 keV v 1.4 MeV,

4)

Bockelman et al. (1951), I MaV ~ 3.3 MeV,

Hibdon and Langsdorf,‘Jr.S) (1955}, 1 keV v 55 keV,

Fowler and Cohn6) (1959}, 1.9 MeV ~ 4.6 MeV,
Bilpuch et 31.7) {1962}, 53 keV ~ 850 keV,
Foster, Jr. and Glasgows) (1971), 2.5 MeV v 15 MeV,
Schwartz et al.g) (1971), 0.5 MeV v 20 MeV,
Cabe and Cancelo) (1973), 0.1 MeV v 6 MeV,

Auchampaugh et al.ll) (1979), 1 MeV ~v 14 MeV,

1)

Tn the MeV region the data of Auchampaugh et al.1 are the most
reliable ones measured with a systematic cerror of 1.7%, a statistical
error of 0.5 ~ 2% and energy resolution of * 3 keV at 10 MeV.

Above 1 keV, the evaluation was done with the eye-guide method
using NDESl). In the epithermal energy region, the cross section
approaches to 6 barns. Thus, below 1 keV the cross section was given by

g =06.0+0 barns,

tot 0,y

where ¢ ig the radiative capture reaction cross-section described in
3

Sect. 5. The present results are shown in Figs. 1-4,

3. Elastic Scattering

The elastic scattering cross section was obtained by subtracting
the reaction cross section from the total cross section. Figures 5 and

6 show the results.
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The angular distribution of elastically scattered neutrons below 50
keV was assumed to be isotropic in the center-cf-mass system. Between
50 keV and 15 MeV the Legendre coefficients were obtained from the

following experimental data:
12)

50 keV ~ 905 keV Lane et al. (1964),
930 keV ~ 2.25 MeV Lane et al.l?’ (1961),
2.48 MeV v 2.97 MeV Levin and Cranbergla) (1960},
3.0 MeV ~ 3.75 MeV  Phillips'®’ (1961),
4.1 MeV v 6.0 MeV Marion et al.16) (1959),
6.97 MeV v 14,94 MeV Hogue et al.l7) (1978).

Above 15 MeV, the angular distribution was calculated with the spherical
optical model. As the neutron potential parameters, those of Agee and
RosenlS) were employed in the present calculation, and they are listed

as follows:

v = 49.3 - 0.33 x ECM (MeV),
W, = 5.75 (MeV),
v = 5.5 (MeV),
50
Ty =TT r, s 1.25 {fm),
a =a_ = 0.65 (fm),
SO
b = (.70 (fm),

where ECM is the incident energy in the center-cf-mass system.

4. The (n,2n) Reaction

The (n,2n) reaction is supposed to proceed via the following

processes:

Sequential decay

*
n+ 9Be -0 + 9Be - 2n + 8Be -~ 2o + 2n

L.

6 o
> ¢+ He - Za + 2n
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The angular distribution of elastically scattered neutrons below 50
keV was assumed to be isotropic in the center-of-mass system. Between
50 keV and 15 MeV the Legendre coefficients were obtained from the

following experimental data:
12)

50 keV v 905 keV Lane et al. (1964),
930 keV v~ 2.25 MeV Lane et a1.13) (1961},
2.48 MeV v 2.97 MeV Levin and Cranberg®)  (1960),
3.0 MeV v~ 3.75 MeV . Phillipsls) (1961},
4.1 MeV v 6.0 MeV Marion et al.16) (1959},
6.97 MeV ~ 14.94 Mev  Hogue et al. '’ (1978).

Above 15 MeV, the angular distribution was calculated with the spherical
optical model. As the neutron potential parameters, those of Agee and
Rosenlg) were employed in the present calculation, and they are listed

as follows:

v =49.3 - 0.33 x E (MeV),
ws = 5.75 (MeV),
V = 5 . 5 (MEV) s
50
Tg ST T Ty, T 1.25 (fm),
a =a = 0.63 (fm),
SO
b = 0.70 (fm),

where ECM is the incident energy In the center-cf-mass system.

4. The {(n,2n) Reaction

The (n,2n) reaction is supposed to proceed via the following

processes:
Sequential decay
9 9,7 8
n+ Be~>n+ "Be + 2n + Be > Z2a + Zn

6 *
+ g+ He = 2o+ Zn
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5
-~ o+ "He + n > 200 + 2n
Simultaneous breakup
9
n + "Be + Za + 2Zn.

However, enough information on the reaction mechanism has not been
obtained experimentally, and so the present evaluation did not divide
the (n,2n) cross section into the partial cross sections. The

measurements of the total (n,2n) cross section considered here are the

following:

9)

Ashby et al.l {1958}, 14.1 Mev,

20)

Catron et al. (1%61), 6.6 MeV v 8.3 MeV,

Holmberg and Hansén21) (1969), 2 MeV v 6.4 MeV,
Bloser22) (1972), 2.4 MeV ~ 3.3 MeV,

23) (1977), 5.9, 10.1, 14.2 MeV.

Drake et al.
The evaluated data were obtained using the eye-guide method, and the
result is shown in Fig. 7 together with the ENDF/B-IV data. In ENDF/B-1V
the (n,2n) cross section was divided into four partial cross sections,
but this division is quite arbitrary.

The angular distribution of neutrons from the (n,2n) reaction was
assumed to be isotropic in the laboratory system. The energy spectrum
was assumed to have an evaporation shape, and the nuclear temperature
was obtained from the measurement of double-differential cross sections

by Drake et al.23)

5. The {(n,y) Reaction

As the thermal cross section we adopted a value of 7.6 mb measured

L'\
by Jurneyza) The value was also recommended by Mughabghab et al.z“)

+

The cross section was extrapolated by assuming a form of 1/v up to 20

MeV, i.e.,
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B}
> a+ "He + n > 20 + 2n
Simultaneous breakup
9
n + "Be » 20 + 2n.
However, enough information on the reaction mechanism has not been
obtained experimentally, and so the present evaluation did not divide
the (n,2n) cross section into the partial cross sections. The
measurements of the teotal (n,2n) cross section considered here are the

following:

9)

Ashby et al.1 (1958), 14.1 Mev,

20 (1961), 6.6 MeV n 8.3 MeV,

Catron et al,

Holmberg and HansénZI) (1969), 2 MeV v 6.4 MeV,
22)

Bloser (1972), 2.4 MeV v 3.3 MeV,

3 (1977), 5.9, 10.1, 14.2 MeV.

Drake et al.2
The evaluated data were gbtained using the eye-guide method, and the
result ig shown in Fig. 7 together with the ENDF/B-IV data. In ENDF/B-IV
the (n,2n) cross section was divided into four partial cross sections,
but this division is quite arbitrary,

The angular distribution of neutrons from the (n,2n) reaction was
assumed to be isotropic in the laboratory system. The energy spectrum
was assuﬁed to have an evaporation shape, and the nuclear temperature
was cbtained from the measurement of double-differential cross sections

by Drake et a1.23)

5. The {(n,v) Reaction
As the thermal cross section we adeopted a value of 7.6 mb measured

24) 23)
by Jurney . The value was also recommended by Mughabghab et al.

The cross section was extrapolated by assuming a form of 1/v up to 20

MeV, i.e.,
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/2

s = 1.209 x 107° {En(eV)}—l barns.

TL,Y
In higher energy regions, this assumption may not be appropriate.

However, the cross section is expected to be extremely small, and thus

no problem arises practically. The result is shown in Fig. 8.

6. The {(n,p) Reaction

AlEurger26) observed B-rays from 9Li and deduced a value of 0.7 mb
for the (n,p) cross section at 15.5 MeV. Augustson and Menlove27)
measured delayed-neutron production cross sections for the 9Be(n,p)gLi
reaction at 14.5 and 14.9 MeV. Their values are 0.053 * 0.005 and 0.210
+ 0.013 mb, respectively. According to "Table of Isotopes"28), the
probability for delayed neutron decay, 9Li > 9Be* +n + 2a, is 35%, and
so we can obtain the (n,p) cross sections of 0.15 % 0.02 mb (14.5 MeV)
and 0.60 + 0.05 mb (14.9 MeV)., Between the threshold energy and 16 MeV
the evaluation was made by using the above experimental data. At 20 MeV

we set a value of 2 mb, which was taken from ENDF/B-1V, and the straight

line was drawn from 16 to 20 MeV. The present result is illustrated in

Fig. 9.

7. The (n,d) Reacticn

As to the {n,d) reaction, only the experimental data of Scobelzg)

are available, Hence they were adepted for the present evaluation, and

the result is shown in Fig. 10.

8. The (n,t) Reaction

As to the (n,t} reaction, the following activation data which were

obtained by measuring f-rays from tritium are available:
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g = 1,209 x 10-3 IE (eV)]—l/2 barns.
n,Y n
In higher energy regions, this assumption may not be appropriate.

However, the cross section is expected to be extremely small, and thus

no problem arises practically. The result is shown in Fig. 8.

6. The (n,p) Reaction

Alburger26) observed B-rays from %L1 and deduced a value of 0.7 mb
for the (n,p) cross section at 15.5 MeV. Augustson and Menlove27)
measured delayed-neutron production cross sections for the 9Be(n,p)9Li
reaction at 14.5 and 14.9 MeV. Their values are 0.053 % 0.005 and 0.210
+ 0.013 mb, respectively. According to "Table of Isotopes"28), the
probability for delayed neutron decay, gLi -+ 9Be* +n + 2a, is 35%, and
so we can obtain the (n,p) cross sections of 0.15 % 0.02 wb (14.5 MeV)
and 0.60 * 0.05 mb (14.9 MeV). Between the threshold energy and 16 MeV
the evaluation was made by using the above experimental data. At 20 MeV
we set a value of 2 mb, which was taken from ENDF/B-1V, and the straight

tine was drawn from 16 to 20 MeV. The present result is jillustrated in

Fig. 9.

7. The (n,d) Reaction

As to the (n,d) reaction, only the experimental data of Scobelzg)

are available. Hence they were adopted for the present evaluation, and

the result is shown in Fig. 10.

8., The {(n,t) Reaction

As to the (n,t) reaction, the following activation data which were

obtained by measuring B-rays from tritium are available:
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Sy " 1.209 x 107° {En(eV)]"”2 barns.
In higher energy regions, this assumption may not be appropriate.

However, the cross section is expected to be extremely small, and thus

no problem arises practically. The result is shown in Fig. 8.

6. The (n,p) Reaction

Alburger26) observed B-rays from 9Li and deduced a value of 0.7 mb
for the {(n,p) cross section at 15.5 MeV. Augustson and Menlove27)
measured delayed-neutron production cross sections for the 9Be(n,p)9Li
reaction at 14.5 and 14.9 MeV. Their values are 0.053 * 0.005 and 0.210

28) | the

+ 0.013 mb, respectively. According to "Table of Isotopes”
probability for delayed neutron decay, 9Li > 9Be* +n + 2a, is 35%, and
so we can obtain the (n,p) cross sections of 0.15 *+ 0.02 wb (14.5 MeV)
and 0.60 * 0.05 mb (14.9 MeV), 3Between the threshold energy and 16 MeV
the evaluation was made by using the above experimental data. At 20 MeV
we set a value of 2 mb, which was taken from ENDF/B-1IV, and the straight

1ine was drawn from 16 to 20 MeV. The present result is illustrated in

Fig. 9.

7. The (n,d) Reaction

As to the (n,d) reaction, only the experimental data of Scobelzg)

are available. Hence they were adopted for the present evaluation, and

the result is shown in Fig. 10.

8. The (n,t) Reaction

As to the (n,t) reaction, the following activation data which were

obtained by measuring B-rays from tritium are available:
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1/2

o = 1.209 x 10_3 {En(ev)]_ barns.

n,Y
In higher energy regions, this assumption may not be appropriate.

However, the cross section is expected to be extremely small, and thus

no problem arises practically. The result is shown in Fig. 8.

6. The (n,p) Reaction

Alburger26) observed B-rays from 9Li and deduced a value of 0.7 mb
for the (n,p) cross section at 15.5 MeV. Augustson and Menlove27)
measured delayed-neutron production cross sections for the Be(n,p)gLi
reaction at 14.5 and 14.9 MeV. Their values are 0.053 % 0.005 and 0.210
+ 0.013 mb, respectively. According to "Table of Isotopes"zs), the
probability for delayed neutron decay, 9Li +—9Be* -+ n + 20, is 35%, and
g0 we can obtain the (n,p) cross sections of 0.15 + 0.02 mb {(14.5 MeV)
and 0.60 * 0.05 mb (14.9 MeV), Between the threshold energy and 16 MeV
the evaluation was made by using the above experimental data. At 20 MeV

we set a value of 2 mb, which was taken from ENDF/B-IV, and the straight

1ine was drawn from 16 to 20 MeV. The present result is illustrated in

Fig. 9.

7. The (n,d) Reaction
As to the (n,d) reaction, only the experimental data of Scobelzg)
are available. Hence they were adopted for the present evaluation, and

the result is shown in Fig. 10.

8. The (n,t) Reaction

As to the (n,t) reacticn, the following activation data which were

obtained by measuring 3-rays Irom tritium are available:
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Wyman et 31.30) (1958), 14.1 MeV,
. 31)
Biro et al. (1975), 14.7 MeV,
, . 32)
Qaim and Wolfle (1978), 22.5 MeV,

The evaluation was made on the basis of these measurements, and the
result is shown in Fig. 11. The (n,tly) data of Benveniste et a1.33},
which do not include the (n,to) component, indicated some structure at
14 MeV, as seen in Fig. 11, and ENDF/B-IV traced it. However, this

. 34,35
structure has not been observed in the recent measurements™ °’ }.

9. The (n,a) Reaction
The 9Be(n,a)6He reaction leaving the residual nucleus in the

28)

excited states is known to proceed to the (n,2n) reaction. Thus,
only the data of the (n,ao) reaction were evaluated. The measurements

on which the evaluation was based are the following:

Battat and Ribe36) {1953), 14.1 MeV,

Stelson and Campbe1137) (1957), 0.7 MeV ~ 4.4 MeV,

Bass et a1.38) (1961}, 3.9 MeV v 8.6 MeV,

Paié et at.>?) (1967),  14.4 MeV,

40)

Perroud and Sellem (1974), 13.99 MeV.
Among the above measurements, the data of Paié et al.39) and of Perroud
and Sellem40) were obtained by measuring a-particles, while the others

were obtained by measuring B-rays from 6He. Figure 12 shows the result.

10. Concluding Remarks

Evaluation of neutron nuclear data for gBe was performed in the
energy range from 10_5 eV to 20 MeV,. The-present evaluation was
completely based on available experimental data.

The (n,2n) cress section is important for fusion reactors, but the
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30)

Wyman et al. (1958), 14.1 MevV,

il)

Biro et al. {1975), 14,7 Mev,

32)

Qaim and Wolfle (1978), 22.5 MeV,

The evaluation was made on the basis of these measurements, and the
result is shown in Fig. 11. The (n,tly) data of Benveniste et al.33),
which do not include the (n,to) component, indicated some structure at
14 MeV, as seen in Fig. 11, and ENDF/B-IV traced it. However, this

. 34
structure has not been observed in the recent measurements ’35).

9. The (n,x) Reaction
The 9Be(n,u)6He reaction leaving the residual nucleus in the

28)

excited states is known to proceed to the (n,2n) reaction. Thus,
only the data of the (n,ao) reaction were evaluated. The measurements

on which the evaluation was based are the following:

Battat and Rib836) (1953), 14.1 MeV,

Stelson and CampbellBY) (1957), 0.7 MeV ~ 4.4 MeV,

Bass et 31.38) (1961}, 3.9 MeV v 8.6 MeV,
39)

Paié et al. (1967), 14.4 Mev,

400 (1974),  13.99 Mev.

39)

Perroud and Sellem
Among the above measurements, the data of Paié et al. and of Perroud

and Selleméo) were obtained by measuring a-particles, while the others

were obtained by measuring 8-rays from 6He. Figure 12 shows the result.

10. Concluding Remarks

Evaluation of neutron nuclear data for 9Be was performed in the
energy range from 10_5 eV to 20 MeV. The present evaluation was
completely based on available experimental data.

The (n,2n) cross section is important for fusion reactors, but the
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Wyman et al.BO) (1958}, 14.1 Mev,

il

Biro et al. {1975), 14,7 Mev,

32)

Qaim and Wolfle (1978), 22.5 MeV,

The evaluation was made on the basis of these measurements, and the
result is shown in Fig. 11. The (n,tly) data of Benveniste et al.33),
which do net include the (n,to) component, indicated some structure at
14 MeV, as seen in Fig. 11, and ENDF/B-IV traced it. However, this

.. 34
structure has not been observed in the recent measurements ’35).

9. The (n,a) Reaction
The 9Be(n,u)6He reaction leaving the residual nucleus in the

28)

excited states is known to proceed to the (n,2n) reaction. Thus,
only the data of the (n,ao) reaction were evaluated. The measurements

on which the evaluation was based are the following:

Battat and Rib836) (1953), 14,1 MeV,
Stelson and CampbellBY) (1957), 0.7 MeV ~ 4.4 MeV,
Bass et al.38) (1961}, 3.9 MeV v~ 8.6 MeV,
Paié et al.39) (1967), 14.4 Mev,

00 (1974),  13.99 Mev.

39)

Perroud and Sellem
Among the above measurements, the data of Paié et al. and of Perroud

and SellemAO) were obtained by measuring oa-particles, while the others

were obtained by measuring B-rays from 6He. Figure 12 shows the result.

10. Concluding Remarks

Evaluation of neutron nuclear data for 9Be was performed in the
energy range from l{)_5 eV to 20 MeV. The present evaluation was
completely bagsed on available experimental data.

The (n,2n) cross section is important for fusion reactors, but the
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experimental data have large uncertainties. Hence new measurements are
required in order to raise the reliability of the nuclear data.

In the present work, the inelastic scattering cross section was not
given, because its contribution was included in the (n,2n) cross
section. From the viewpoint of transport calculations, however, this

treatment is not preferable. This problem is left for future work.
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experimental data have large uncertainties. Hence new measurements are
required in order to raise the reliability of the nuclear data.

In the present work, the inelastic scattering cross section was not
given, because its contribution was included in the {n,2n) cross
section. TFrom the viewpoint of transport calculations, however, this

treatment is not preferable. This problem is left for future work.
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Table 1 Reaction Q-values and threshold energies.

Reaction Q-value (MeV) Threshold (MeV)
93e(n,y)10Be 6.81210 0.0
Be(n,2n) SBe ~ 1.66378 1.84999
9Be(n,p) Li _12.8246 14 2600
YBe(n,d)oLi ~14.6629 16.3040
9Be(n,t) L1 ~10. 4414 11.6100
Be(n,0) He - 0.60251 0. 669944
9Be(n,np) L1 -16.8879 18.7781
Be(n,nd) L1 -16.6960 18.5647
IBe(n,nt) L1 ~17.6892 19.6691

IBe (n,n0) "He — 2.46694 2.74305
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........ 10. cenuweee?0inneeea30iee b0 530000600,
4 ,00900+ 3 B.93476+ O e 0 0

0.0 + 0 0.0 + 0 ¢ : 0 99

4-BE- 9 JAERI+ EVAL-SEPB2 K.SIBATA,K.IOKI{MAPI)

DIST-MAR83 REV1-NDVB83
HISTORY

82-09 NEW EVALUATION WAD MADE BY K.SIBATACJAERI) AND K.IOKI(MAPID

83-11 COMMENT WAS ADDED.

MF=1 GENERAL INFORMATICN
MT=451 DESCRIPTIVE DATA

MF=2 RESONANCE PARAMETERS
MT=151 SCATTERING RADIUS ONLY

2200-M/SEC CR(SS SECTIONS AND RESONANCE INTEGRALS.

2200 M/SEC RES. INTEG.
ELASTIC 6.000 B -
CAPTURE 0.0076 B R 3.42 MILLI-B
TOTAL 6.0076 B -

MF=3 NEUTRON CRCSS SECTICNS
MT=1 TOTAL
BELOW 1 KEV, TOTAL = 6.0 + CAPTURE (B).
ABOVE 1 KEV, DATA LISTED IN Ff1/-/107/ WERE USED.

MT=2 ELASTIC
ELASTIC = TOTAL - REACTION.

MT=16 (N, 2ND
DATA LISTED IN /f11/-/15/ WERE USED.

MT=102 CAPTURE
1/V FORM NORMALIZED TO THE DATA OF JURNEY /f16/.

MT=103 (N,F2
EVALUATED ON THE BASIS OF THE DATA OF AUGUSTSON AND
MENLOVE /17/ BY TAXING ACCOUNT OF THE BRANCHING RATIO

OF 35 PERCENT FOR LI%® => BE9x => 24 + N.

MT=104 (N, DD
BASED ON THE DATA OF SCOEBEL /18/.

MT=105 (N, T3
BASED ON THE DATA OF BIRD ET AL. /71%/ AND
QAIM AND WOLFLE /2C/.

MI=107 (N,ALPHA)
DATA LISTED IN /21/-/25/ WERE USED.
ONLY THE TRANSITICN TO THE GROUND STATE IN HE6 IS GIVEN.

MAT MF MT

142041
02041

2041
2041
20461
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
20al
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041

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

w
™
-]

R+ BEe RN B SV IR WU L § S



MT

MF=4
MT

mMT

MF=5
MT

REFE

192
207
213
227
237
243
253
267
273
282
29)
30
31
327
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veea 10, P ¢ S 30........ 40. .0 SO. . 60...... MAT MF MT
2041 1451

=251 MU-BAR 2041 1451
CALCULATED FRCM THE DATA IN FILE4. 2041 1451
2041 1451

ANGULAR DISYRIBUTIONS OF SECONDARY NEUTRONS 2041 1451
=2 2041 1451
1.0E-5 EV TO 40 KEV : ISOTROPIC IN THE CENTER-OF MASS SYS.2041 1451

50 KEV TO 14 MEV ¢ DATA LISTED IN /26/-/31/ USED. 2041 1451

15 MEV T0O 20 MEV : OPTICAL MODEL CALCULATION WITH 2041 1451
PARAMETERS OF REF./32/. 2041 1451

2041 1451

=16 2041 1451
ISOTROPIC IN THE LABORATORY SYSTEM. 2041 1451
2041 1451

ENERGY DISTRIBUTIONS OF SECONDARY NEUTRONS 2041 1451
=16 2041 1451
EVAPORATION SPECTRUM. 2041 1451
2041 1451

RENCES 2041 1451
ADAIR, R.K. ET AL. : PHYS. REV. 75 (1949) 1124. 2041 1451
BOCKELMAN, C.K. : PHYS. REV. 80 (1950) 1011l. 2041 1451
BOCKELMAN, C.K. ET AL. & PHYS. REV. B4 (1951) 69. 2041 1451
HIBDON, C.T. AND LANGSDORF, JR., A. : PHYS. REV. 98 (1955) 2232041 1451
FOWLER, J.L. AND COHN, H.O., : BULL. AM. PHYS. SOC. 4{(1959)385.2041 1451
BILPUCH, E.G. ET AL. : PRIVATE COMMUNICATION, 1962. 2041 1451
SCHWARTZ, R.B. ET AL. : BULL. AM. PHYS. SOC. 16 (1971) 495. 2041 1451
FOSTER, JR., D.G. AND GLASGOW, D.W. : PHYS. REV. C3(1971)576. 2041 1451
CABE, J. AND CANCE, M t CEA-R-4524, 1973. 2041 1451
AUCHAMPAUGH, G.F. ET AL. : NUCL. SCI. ENG. 69 (1979 30. 2041 1451
ASHBY, V... ET AL. : PHYS. REV. 111 (1%958) 616. 2041 1451
CATRON, H.C. ET AL. : PHYS. REV. 123 (1961) 218. 2041 1451
HOLMBERG, M. AND HANSEN, J. : NUCL. PHYS. A129 (1969} 305. 2041 1451
BLOSER, M. : ATOMKERNENERGIE 20 (1972) 309. 2041 1451
DRAKE, D.M. ET AL. 3 NUCL. SCI. ENG. &3 (1977) 401. 2041 1451
JURNEY, E.T. : USNDC-11, P.149, 1974. 2041 1451
AUGUSTSON, R.H. AND MENLOVE, H.D & NUCL. S5CI. ENG. 54(197431902041 1451
SCOEBEL, W. ¢ Z. NATURFORSCH. A24 (19693 2B9. 2041 1451
BIRO, T. ET AL.: J. INCRG. NUCL. CHEM. 37 (1%75) 1583. 2041 1451
QAIM, S.M. AND WOLFLE, R. : NUCL. PHYS. AZ295 (1978) 150. 2041 1451
BATTAT, M.E. AND RIBE, F.L. : NUCL. PHYS. 89 (1953) B8C. 2041 1451
STELSON, P.H. AND CAMPBELL, E.C. ¢ NUCL. PHYS. 106(195731252. 20471 1451
BASS, R. ET AL. @ NUCL. PHYS. 23 (1961) 122. 2041 1451
PAIC, G. ET AL. & NUCL. PHYS. A6 (1967) 476, 2041 1451
PERRQUD, J.P. AND SELLEM, CH. : NUCL. PHYS. AZ227 (19764) 330. 2041 1451
LANE, R.O. ET AL. : PHYS. REV. 133B (19643 40F. 2041 1451
LANE, R.O. ET AL. : ANN, PHYS. 12 (1961) 135. 2041 1451
LEVIN, J.5. AND CRANBERG, L. : PRIVATE COMMUNICATION, 1%960. 2041 1451
PRILLIPS, D.D. ¢ PRIVATE COMMUNICATION, 1961. 2041 1451
MARION, J.B. ET AL. ¢ PHYS. REV. 114 (1959) 1584. 2041 1451
HOGUE, H.H. ET AL. : NUCL. SCI. ENG. 68 (1978) 38. 2041 1451
AGEE, F.P. AND ROSEN, L. ! LA-3538-MS, 1964. 2041 1451
2041 1451

1 451 115 2041 1451



4.0Q0900+
4.00900+
1.00000-
1.50000+

[« RV, VNV

w

4.00900+
0.0 + 0

ey
<
co

1.00000~-
1.0C000-
1.00000+
1.00000+
5.00000+
2.00000+
3.500C0+
5.00000+
5.80000+
&.15000+
6£.50000+
6.70000+
7.40000+
8.11800+
1.00000+
1.60000+
1.92700+
2.30000+
2.60000+
2.70000+
2.80000+
3.10000+
3.70C00+
4.17500+
4.50000+
6.00000+
7.50C00+
9.00000+
1.10000+

N OOV IVTAU BN O MWW,

B.93476+
1.00000+
2.00000+
6.90000-

8.93476+
0.0 +

6.38227+
6.03823+
6.00121+
6.00004+
5.39995+
4.51880+
3.B0865+
234950+
3.70442+
7.27738+
4.16235+
3.65833+
2.40047+
5.62962+
3.27500+
1.93300+
1.63400+
2.01300+4
2.91700+
4.,12000+
3.80300+
2-B7500+
2.11200+
1.84700+
1.94400+
1.82100+
1.74900+
1.70200+
1.61%00+

=~ OO

[=NeNeReNsNsNoNoRoRsRoNecNsloNoNsNeleNrNoloNoRoleNeNoReo e No RV, o R

6.67000-
2.53000-
1.00000+
1.00000+
1.00000+
2.50000+
4.00000+
5.40000+
5.90000+
6.19200+
6.60000+
4.80000+
7.8C000+
8.19000+
1.20000+
1.80000+
2.00000+
2.40000+
2.62000+
2.71400+
2.85000+
3.20000+
4 .00000+
432900+
5.00000+
&.50000+
8.00000+
2.50000+
1.16000C+

LU R RV RV R RV R E R RV R VA

oOQOooO

VI 0 S S0 M9 S« S e o S o e e N+ ' SRV, IRV, RV RV, NV, IR, IRV IRV IV, IV, B R VRV, e R &
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6.14802+
6.00760C+
4.00038+
5.89999+
5.158%90+
23975+
L64T760+
35546+
L02741+
L97738+
L75934+
.55635+
L4455+
80063+
78100+
L69300+
.68500+
20200+
08100+
26200+
.&60300+
65900+
LB87200+
L2G400+
87300+
1.79100+
1.73600+
1.68199+
1.59400+

et Y B VB VR R A SR PR VAR VA IR WY I L P W

OO0

[+ NeNoNeoNsRoNoNoNsNsNeRolesNoNoNeNoNaRoNoNoRoNolNaNeelelleRelele i)

1.00000-
1.00000-
1.Q00000+
Z2.00000+
1.50000+
3.00000+
4.50000+
5.60000+
6.00000+
6.40000+
6.69944+
7.00000C+
7.95000+
8.40000+
1.40000+
1.85000+
2.20000+
2.50000+
2.66000+
2.7500C+
3.00000+
3.50000+
4.0570C+
L 471004+
5.50000+
7.00000+
.50000+
.00000+
.16100+

[

(oI o B RE

NN RTINS OO

LMAT MEOMT

2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
2041
Q2041
02041
02041
02041
2041
2041
02041

1082041

46.12088+
6.00382+
4.00012+
5.69998+
4L ,83085+
400270+
3.50255+
3.38744+
4L _B3I5404+
4,7535336+
3.65889+
3.42439+
3.61758+
2.4L6868+
2.31100+
1.67000+
1.82400+
2.53900+
3.40800+
4L.00200+
3.09100+
2.28700+
1.84100+
1.94800+
1.86100+
1.75%900+
1.71999+
1.66100+
1.59359+

02041
02041
02041
02041
02041
02041
02041
020461
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041
02041

1451
1451
1451
1451
1451
1431
1451
1451
1451
1451
1451
1451
1451
1 ¢
0 0
2151
2151
2151
2151

HW MWW N W IW W W W W W HWWH W W W W W W W H W W W W W W WW WO
N e Y+~

SEQ
103
104
1G5
106
107
108
109
11¢
111
112
113
114
115
11é
117
118
11%
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155



....... L10....-...20
1.20000+ 7 1.57800+
1.37500+ 7 1.51100+
1.42600+ 7 1.49300+
1.50000+ 7 1.466800+
1.62900+ 7 1.42800+
1.68500+ 7 1.41100+
1.80000+ 7 1.37200+
4.00900+ 3 8.93476+
0.0 + 0 0.0 +
107
1.00000- 5 4.00000+
1.00000~ 3 46.,00000+
4.00000+ O 6.000C0+
1.00000+ 3 6.00000+
5.00000+ 4 S5.39994+
2.00000+ 5 4.51880+
3.50000+ 5 3.80865+
5.00000+ 5 3.34950+
5.80000+ 5 3.,70442¢+
&.15000+ 5 7.27738+
6.50000+ 5 4.16235+
6£.80000+ 5 3.535632+
7.80000+ 5 3.44422+
8.19000+ 5 3.80018+
1.20000+ & 2.77850+
1.80000+ 6 1.66100+
2.00000+ & 1.63600+
2.40000+ &6 2.11000+
2.62000+ 6 2.96800+
2.71400+ 6 3.99344+
2.85000+ 6 3.17500C+
3.20000+ & 2.14100+
4.000C0+ 6 1.27700+
4£.32900+ &6 1.39200+
5.00000+ &6 1.25400+
6.50000+ 6 1.18000+
8.00000+ 6 1.12917+
9.50000+ & 1.09267+
1.16000+ 7 1.03438+
1.21300+ 7 1.016%96+
1.40000+ 7 9.61723-
1.45000+ 7 9.49029-
1.55000+ 7 9.273%1-
1.63040+ 7 9.10937-
1.70000+ 7 8.95847-
1.90000+ 7 B8.39257-
4,00900+ 3 B.%93476+
0.0 + 0-1.66378+
58
1.85000+ 6 0.0 +

2.20000+ 6 1.00000-

R R PP PP P00 OCOO0000CO00CO00000COOoO00COoOOoON0OC

N oD

JAERT-M 84-1865

..... 30, .. b0 .50 60 L MAT ME OMT
1.21300+4 7 1.57300+ 0 1.30000+ 7 1.53800+ 02041 3 1
1.40000+ 7 1.50200+ 0 1.41000+ 7 1.49%00+ 02041 3 1
1.45000+ 7 1.48500+ 0 1.47000+ 7 1.47814+ 02041 3 1
1.55000+ 7 1.45300+ 0 1.60000+ 7 1.63700+ 02041 3 1
1.63040+ 7 1.42755+ 0 1.64000+ 7 1.41800+ 02041 3 1
1.70000+ 7 1.40600+ O 1.73000+ 7 1.39600+ 02041 3 1
1.90000+ 7 1.33100+ 0 2.00000+ 7 1.27800+ 02041 3 1
2041 3 0O

0 Q 0 02041 3 2

o 0 1 1072041 3 2

4] 0 0 c2041 3 2

6.67000- 5 6.00000+ 0 1.00000- 4 6.00000+ 02041 3 2
2.53000- 2 6.00000+ 0 1.00000- 1 6.00000+ 02041 3 2
1.00000+ 1 6.00000+ 0 1.00000+ 2 6.00000+ 02041 3 2
1.00000+ & 5.89998+ 0 2.00000+ 4 5.69997+ 02041 3 2
1.00000+ S 5.15890+ 0 1.50000+ 5 &.83C85+ 02041 3 2
2.50000+ 5 4.23975+ 0 3.00000+ 5 4.Q0270+ 02041 3 2
4.00000+ 5 3.64760+ 0 4L.50000+ 5 3.50255+ 02041 3 2
5.40000+ 5 3.35546+ 0 5.60000+ 5 3.3B744+ 02041 3 2
5.90000+ 5 4.0274%+ 0 6.00000+ 5 4.83540+ 02041 3 2
6£.19200+ 5 7.97738+ 0 6.40000+ 5 4.,75336+ 02041 3 2
6.60000+ 5 3.75934+ 0 6.70000+ 5 3.653833+ 02061 3 2
7.00000+ 5 3.41430+ 0 7.40000+ 5 3.40026+ 02041 3 2
7.95000+ 5 3.61720+ 0 8.11800+ 5 5.62919+ 02041 3 2
8.40000+ 5 3.46816+ 0 1.00000+ & 3.27400+ 02041 3 2
1.40000+ & 2.30250+ 0 1.60000+ & 1.91500+ 02041 3 2
1.85000+ & 1.63400+ 0 1.92700+ 6 1.59200+ 02041 3 2
2.20000+ & 1.75300+ O 2.3CC000+ 6 1.93100+ 02041 3 2
2.50000+ 6 2.43800+ 0 2.60000+ 6 2.80600+ 02041 3 2
2_ 66000+ 6 3.22900+ 0 2.70000+ 6 3.87400+ 02041 3 2
2_75000+ 6 3.67500+ 0 2.80000+ 6 3.39300+ 02041 3 2
3.00000+ 6 2.60900+ 0 3.10000+ 6 2.37100+ 02041 3 2
3.50000+ 6 1.72700+ 0 3.70000+ 6 1.53800+ 02041 2
4L.05700+ 6 1.24500+ 0 4.17500+ 6 1.249C0+ 02041 3 2
4.57100+ 6 1.34200+ 0 4.50000+ &6 1.33800+ 02041 3 2
5.50000+ 6 1.24400+ 0O &6.00000+ 6 1.20700+ 02041 3 2
7.00000+ 6 1.15050% O 7.50000+ 6 1.14133+ 02041 3 2
8_50000+ 6 1.11900+ C 9.00000+ & 1.10684+ 02041 3 2
. 1.00000+ 7 1.07751+ 0 1.10000+ 7 1.03018+ 02041 3 2
1.16100+ 7 1.03411+ 0 1.20000+ 7 1.02133+ 02041 3 2
1.30000+ 7 9.89524~ 1 1.37500+ 7 9.68423- 12041 3 2
1.41000+ 7 9.59443- 1 1.42600+ 7 9.54555- 12041 3 2
1.47000+ 7 9.43703- 1 1.50000+ 7 9.36871~ 12061 3 2
1.60000+ 7 9.16912- 1 1.62900+ 7 9.11244- 12041 3 2
1.66000+ 7 §.04469- 1 1.68500+ 7 9.00133- 12041 3 2
1.73000+ 7 B.B7285- 1 1.80000+ 7 8.69841- 12041 3 2
2.00000+ 7 7.97692- 1 2041 3 2
2041 3 ©

o 99 0 02041 3 16

0 0 1 582041 3 16

0 0 ¢ 02041 3 16

1.92700+ & 1.00000- 3 2.00000+ & 2.00000- 32041 3 16
2.30000+ & 1.40000- 2 2.40000+ & 1.80000- 22041 3 16

S5EQ
156
157
158
159
140
161
162
163
164
165
166
167
148
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
19¢
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
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2.50000+ 6 2.20000- 2 2.60000+ 6 2.60000- 2 2.62000+ & 2.70000- 22041 3 16 209
2.66000+ 6 9.10000- 2 2.70000+ 6 1.55000- 1 2.71400+ 6 1.77000- 12041 3 16 210
2.75000+ & 2.34000- 1 2.80000+ 6 3.14000- 1 2.85000+ & 3.29000- 12041 3 16 211
2.00000+ 6 3.75000- 1 3.10000+ & 3.91000~ 1 3.20000+ 6 4.0BCO0D- 12041 3 16 212
3.50000+ 6 4.57Q00- 1 3.70000+ 6 4.76000- 1 4.0000C+ 6 5.05000- 12041 3 16 213
4.05700+ & 5.08000- 1 4.17500+ &6 5.13000- 1 4.32900+ &6 5.21000- 12041 3 16 214
4.47100+ 6 5.28000- 1 4.30000+ 6 5.29000- 1 5.00000+ 6 5.53000~ 12041 3 16 215
5.50000+ 6 5.61000- 1 6.00000+ & 5S.69000- 1 6.50000+ 6 5.70000- 12041 3 16 216
7.00000+ & 5.72000- 1 7.50000+ 6 5.73000- 1 B.000CO0+ 6 5.74000- 12041 3 16 217
B.50000+ & 5.70000- 1 9.00000+ & 5.66000- 1 9.50000+ 6 5.82000- 12041 3 16 218
1.00000+ 7 S5.58000~ 1 1.1000C0+ 7 5.47000- 1 1.16000+ 7 S.40000- 12041 3 16 219
1.20000+ 7 5.36000- 1 1.21300+ 7 5.35000- 1 1.30000+ 7 5.25000~ 12041 3 16 220
1.37500+ 7 .5.17000- 1 1.40000+ 7 5.14000- 1 1.41000+ 7 5.13000- 12041 3 16 221
1.42600+ 7 5,.11000- 1 1.45000+ 7 5.07C00~- 1 1.50000+ ¥ 5.00000- 12041 3 16 222
1.55000+ 7 4.93000- 1 1.40000+ 7 4.86000- 1 1.62900+ 7 4.82000- 12041 3 16 223
1.64000+ 7 4.78000- 1 1.68500+ 7 4.74000- 1 1.70000+ 7 4,72000- 12041 3 16 224
1.73000+ 7 4.68000- 1 1.B80000+ 7 4.58000- 1 1.90000+ 7 4.44000- 12041 3 16 225
2.00000+ 7 &4.30000- 1 2041 3 16 226

2041 3 0 227

4.00900+ 3 B.93476+ 0 0 ?9 o 02041 3102 228
c.0 + 0 6.8121C+ 6 0 0 1 142041 3102 229
14 5 0 ¢ 0 02041 3102 230
1.00000- 5 3.82272- 1 1.00000- 4 1.20885- 1 1.00000- 3 3.82272- 22041 3102 231
2.53000- 2 7.60000- 3 1.00000- 1 3.82272- 3 1.00000+ ¢ 1.20885- 32041 3102 232
4.,00000+ 1 3.82272- & 1.00000+ 2 1.20885- 4 1.00000+ 3 3.B2272~ 52041 3102 233
1.00000+ 4 1.20885- 5 1.00000+ 5 3.82272- 6 1.00000+ & 1.20885- 62041 3102 234
1.00000+ 7 3.82272- 7 2.00000+ 7 2.70307- 7 2041 3102 235
2041 3 Q0 236

4.00900+ 3 B.93476+ O c g9 0 02041 3103 237
0.0 + 0~1.28246+ 7 o Q 1 72041 3103 238
7 2 ¢ 0 0 02041 3103 239

1.42600+ 7 0.0 + 0 1.50000+ 7 S.95370~ 4 1.40000+ 7 1.40000- 32041 3103 240
1.70000+ 7 1.55000- 3 1.80000+ 7 1.7000C- 3 1.%0000+ 7 1.85000~ 32041 3103 241
2.00000+ 7 2.00000- 3 2041 3103 242
2041 3 0 2453

4.00900+ 3 B8.93476+ 0 0 g9 o 02041 3104 244
0.0 + 0-1.4662%+ 7 0 0 1 82041 3104 245
8 4 0 o 0 02041 3104 246

1.63040+ 7 0.0 + 0 1.66000+ 7 6.00000- 5 1.68500+ 7 §.20000- 42041 3104 247
1.70000+ 7 1.76000- 3 1.73000+ 7 3.63000- 3 1.80000+ 7 5.46000~ 32041 3104 248
1.90000+ 7 6.74000~- 3 2.00000+ 7 7.00000- 3 2041 3104 249
' 2041 3 0 250

4L.00900+ 3 8.93476+ 0 0 99 O 02041 3105 251
0.0 + 0-1.04414+ 7 0 0 1 112041 3105 252
11 2 0 Q 4] 02041 3105 253
1.16100+ 7 0.0 + 0 1.20000+ 7 2.52428- 3 1.30000+ 7 8.99677- 32041 3105 234
1.40000+ 7 1.54693- 2 1.47000+ 7 2.00000- 2 1.50000+ 7 2.09230- 22041 3105 255
1.460000+ 7 2.40000- 2 1.70000+ 7 2.70768- 2 1.80000+ 7 3.01538- 22041 3103 256
1.90000+ 7 3.32307- 2 2.00000+ 7 3.63076- ¢ 2041 3105 257
2041 3 & 258

4L.00900+ 3 8.93476+ O 0 99 0 02041 3107 259
0.0 + 0-6.02510+ 5 0 0 1 382041 3107 260

38 2 o 0 0 02041 3107 261



5699444
L0000+
_B5000+
. 20000+
.50000+
66000+
.80000+
.10000+
.70000+
4£,17500+
4,50000+
&.,00000+
1.41000+

W WM M = SO

Ao s N e e s S o o S & e SRV

4.00%900+
0.0 +

9
1.00000-
2.53000-
1.00000+
1.00000+
7.00000+
1.20000+
2.55000+
4.07000+
5.08000+
5.90000+
6.20000+
6.50000+
7.80000+
8.05000+
8.20000+
8.40000+
9.30000+
1.24000+
1.54000+
1.85000+
2.15000+
2.43000+
3.00000+
3.55000+
4.10000+
6.97000+
9.96000+
1.29400+
1.50000+
1.80000+

NNNOcrOOrO OOV AV PR NVNOO W

4.00900+ 3
0.0 + 0
1.000C0+ O
0.0 + 0

8.50000-
3.460000-
6.10000-
7.90000-
8.80000~
9.60000-
1.13000-
9.80000-
8.50000-
7.70000-
4.50000-
1.04400-

B.93476+

0.0

+

7.44148-
7.44148-
7.44148-
7. 44148
B.94477-
7.81956~
1.16025-
9.60539-
1.12086-
1.05819-
B.91607-
1.01714-
1.36356-
1.18315-
2.17693~
2.22648-
2.666414-
2.68960-
2.73770-
2.19703-
1.31208-
2.60449-
3.63646-
4.39985-
L.57198-
6.48B646-
7.07599-
7.52003-
7.95866-
8.31169-

8.93476+
B.93476+
T L6149

0.0

+

RN P NN ARNMD WO

oMNO O

ORGP 0 R R e e B R R R R R B R BN R R NP NN DO O

..... 0 A 0 S 1 [
1.00000+ 6 1.00000- 3 1.20000+ 6
1.60000+ 6 1.80000- 2 1.80000+ 6
1.92700+ 6 4.10000- 2 2.00000+ &
2.30000+ 6 6.80000- 2 2.40000+ 6
2.60000+ & 8.50000- 2 2.62000+ 6
2.70000+ & 9.10000- 2 2.75000+ ¢
2.835000+ &6 $.%90000- 2 3.00000+ &
2.20000+ &6 1.10000- 1 3.50000+ &
4.00000+ 6 9.00000~ 2 4.05700+ 6
4.32900+ 6 B.10000- 2 4.47100+ 6
5.00000+ & 6.60000- 2 5.50000+ 6
6.50000+ & 4.10000- 2 7.00000+ 6
2.00000+ 7 5.00C00- 3

.00000-
.00000-
.00000+
.00000+
.50000+
.55000+
.06000+
.32000+
.50000+
.00000+
.30000+
.75000+
.90000+
.10000+
L25000+
L&0000+
04000+
.34000+
L45000+
L95000+
.25000+
L77000+
.35000+
.45000+
.QG000+
.$7000+
.09500+
.394004+
L60000+
.90000+

PR S U W O N S S S S 0 0 00~ O O O W B L D B e

n

50960~

NNSN~NrOCCOCCROOOOM TV PR OO0

O WO

JAERI-M 84-165

7.44148-
7.46148-
7.446148-
7.4414B~
8.12994-
9.87164-
1.04111-
1.07647-
1.11329-
1.12699-
8.44238~-
1.22280~-
1.35435-
1.50991-
2.32859-
2.08963-
2.53852-
2.72819-
2.62681-
1.70852-
1.50125~
4.33762-
4.16736~
4,.466522~
5.465%90-
6.65313-
7.21544-
7.62448-
8.08747-
8.40804-

3.
]

< o

0624-

P R R s R R el ) B R R R R R R R R R NS RPN NNRONNN O OO

QoM

1.00000-
1.00000+
1.00000+
5.00000+
1.00000+
2.07000+
3.50000+
4.50000+
5.70000+
6.10000+
6.40000+
7.70000+
8.00000+
8.15000+
8.30000+
9.05000+
1.14000+
1.44000+
1.75000+
2.05000+
2.48000+
2.97000+
3.50000+
3.75000+
&.00000+
8.94000+
1.20400+
L9400+
1.70000+
Z2.00000+

—
NN NN ROV VMUV VMVVIVU SR WCWORrO

oo
o
+
Q

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

7.
7.
7.
8.
7.
9.
1.
1.
1.
9.
9.
1.
1.
1.
2.
2.
2.
2.
2.
1.
1.
3.
.27736- 12041
.54040- 12041
L.76250- 12041
-
7.
7.
8.
8.

W o

(14 S MAT MF MT

50000~ 32041
20000- 22041
70000- 22041
40000~ 22041
60000~ 22041
30000- 22041
07000~ 12041
03000- 12041
80000- 22041
B0000- 22041
60000~ 22041
65000- 22041
2041

2041

02041

902041

02041

46148~ 22041
46148- 22041
L4148~ 22041
52035- 22042
02596- 22041
17464- 22041
05636- 12041
10027- 12041
05277- 12041
Q0909- 22041
Be4a4ss5- 22041
34873- 12041
29542- 12041
B7559- 12041
79454- 12041
03064~ 12041
57371- 12041
B2937- 12041
30%30- 12041
53776- 12041
56754- 12041
80782- 12041

81760~ 12041
34780~ 12041
76810~ 12041
20488~ 12041
49535~ 12041
2041
2041
02041
102041
+ 02041
+ 02041

3107
3107
3107
3107
3107
3107
3107
3107
3107
3107
3107
3107
2107
3 0
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3251
3

Bl Al o AN e ]
MR OO

SE@Q
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
28¢
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314



JAERT-M 84-165

........ 10 . e eueeec20iueeeeead30unennenabDiui500.0.00...60......MAT MF MT SEQ
9.92484~ 1 1.33825~ 1 B.5B724- 3 2.67571- & 2.43881- 6 2.B83958- 72041 & 2 315
c.0 + 0 0.0 + 0 0.0 + 0 C.0 + 0 0.0 + 0-7.38137- 22041 &4 2 316
9.80381- 1 1.89997- 1 1.78125- 2 9.70429- &4 2.42018- 5-6.94377- 72041 & 2 317
0.0 + 0 0.0 + 0 0.0 + 0 0.0 + 0 7.42879- 3-1.31698- 12041 4 2 318
9_61890- 1 2.43974- 1 3.00320- 2 2.27375- 3 1.00355- & 1.08367- 62041 4 2 319
0.0 + 0 0.0 + 0 0.0 + 0-7.91568- 4 1.68478- 2-1.85793- 12041 4 2 320
9.37450- 1 2.95651- 1 4.50999- 2 4.33921- 3 2.68805- 4 1.01198- 52041 &4 2 321
-5.79454~ 6- 0.0 + 0 8.61172- 5-2.09534- 3 2.89461- 2-2.37051- 12041 & 2 322
9.07319- 1 3.44700- 1 6.28360- 2 7.31493- 3 5.73778- 4 3.03785- 52041 4 2 323
0.0 + 0-9.46216- & 2.55B52- 4-4.312797~ 3 &4.36533- 2-2.B5396~ 12041 & 2 324
8.71786- 1 3.9073%- 1 8.30288- 2 1.13326- 2 1.07033- 3 0.0 + 02041 4 2 3@5
1.04538- 4-3%,08397- 5 5.60131- 4-7.03468~ 3 6.07938- 2-3.30540- 12041 & 2 326
8.31183- 1 4.33378- 1 1.05440- 1 1.65119- 2 0.0 + 0-1.15882- 72041 4 2 327
3.68192- 6-7.35917- 5 1.05151- 3-1.09401- 2 8.01446- 2-3.72149- 12041 4 2 328
7.85893- 1 4£.7224%- 1 1.29806~ 1 Q.0 + 0 1.28740- B-4.36344- 72041 & 2 329
9.45098- 6-1.49697- & 1.78787~ 3-1.59503- 2 1.01449- 1-4.09891- 12041 4 2 330
7.36338- 1 5.07014- 1 0.0 + 0-1.43242~- 9 5.14084- 8-1.19328- 62041 4 2 331
- 2.05918- 5-2.74359- 4 2.83159- 3-2.21525- 2 1.24423- 1-4.43460- 12041 & 2 332
6.82976~ 1 2041 4 2 333
c.0 + 0 0.0 + 0 0 0 1 902041 &4 2 334
90 2 0 0 0 020461 4 2 335

c.0 + 0 1.00000- 5 0 0 2 02041 4 2 336
0.0 + 0 0.0 + 0 2041 4 2 337
c.0 + 0 1.00000- 4 0 0 2 02041 4 2 338
0.0 + 0 0.0 + 0 2041 & 2 339
0.0 + 0 1.000C0- 3 0 0 2 02041 & 2 340
0.0 + 0 0.0 + Q 2041 4 2 341
0.0 + 0 2.53000- 2 0 0 2 02041 & 2 342
.0 + 0 0.0 + 0 2041 4 2 343
0.0 + 0 1.00000- 1 0 0 2 02041 4 2 344
0.0 + 0 0.0 + 0 2041 4 2 345
0.0 + 0 1.00000+ O 0 o 2 02041 4 2 346
0.0 + 0 0.0 + 0 2041 & 2 347
0.0 + 0 1.00000+ 1 0 Q 2 02041 & 2 348
0.0 + 0 0.0 + 0 2041 & 2 349
Q.0 + 0 1.00000+ 2 0 0 2 02041 & 2 350
0.0 + 0 ¢.0 + 0 2041 & 2 351
0.0 + 0 1.00000+ 3 0 o] 2 02041 4 2 352
0.0 + 0 C.0 + 0 2041 4 2 353
0.0 + 0 1.00000+ 4 C 0 2 02041 4 2 354
0.0 + 0 0.0 + C 2041 4 2 355
0.0 + QO 4.00000+ & ¢ 0 2 02041 4 2 356
0.0 + 0 0.0 + 0 2041 4 2 357
0.0 + 0 5.00000+ & 0 0 2 02041 4 2 358
1.08696- 2 0.0 + 0 2041 4 2 359
0.0 + 0 7.00000+ 4 0 0 2 02041 & 2 360
1.46520- 2-6.59341- 3 2041 4 2 361
0.0 + 0 8.50000+ & Q 0 4 02041 4 2 362
7.49064- 3 6.74157- 3-3,85233- 3 0.0 + 0 2041 4 2 363
0.0 + 0 1.0000C+ 5 0 0 4 02041 4 2 364
-3.74532- 3 4.49438- 3-8.02568- 3 0.0 + 0 eg41 4 2 365
0.0 + 0 1.20000+ 5 0 0 4 02041 &4 2 366
3.78788- 3 0.0 + 0 1.62338- 3 0.0 + 0 2041 4 2 367

,_32i
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1.46970- 1 3.63636- 2 9.52381- 3 0.0 + 0 2041 4 2 42]
0.0 + 0 8.25000+ 5 0 0 [ 02041 4 2 427
1.41765- 1 2.94118- 2 6.30252- 3 0.0 + 0 2041 4 2 423
0.0 + 0 B.30000+ 5 0 0 4 02041 4 2 424
2.09677- 1 4.19355- 2 4.6082%- 3 0.0 + 0 2041 4 2 425
0.0 + D.8,40000+ 5 Q 0 4 02041 & 2 426
1.50943- 1 2.26415- 2 B8.08625- 3 0.0 + 0 2061 & 2 427
0.0 + 0 8.60000+ 5 G 0 4 02041 & 2 428
1.37255- 1 2.352%94- 2 5.60224- 3 0.0 + 0 2041 4 2 429
0.0 + 0 9.05000+ 5 4] o 4 02041 & 2 430
1.30719- 1 1.56863- 2 5.60224- 3 0.0 + C 2041 4 2 431
0.0 + 0 9.30000+ 5 0 ¢ 2 02041 4 2 432
1.73277- 1 0.0 + 0 2041 4 2 433
0.0 + 0 1.04000+ 6 0 0 2 02041 & 2 434
1.80770- 1 0.0 + 0 2041 4 2 435
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