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NEUTRON ACTIVATION CROSS-SECTION LIBRARY
FOR FUSION REACTOR DESIGN

Data from the Hanford REAC*2 Data Library

History

At the IAEA Specialists' Meeting on "Fusion Evaluated Nuclear Data
Library (FENDL) and Benchmark Calculations" (8-10 May 1989, Vienna) the
Working Group on Neutron Activation Data initiated an intercomparison of
activation cross sections important for fusion reactor design. It was
agreed that national nuclear data centers will send to the IAEA Nuclear
Data Section (NDS) their contributions according to the list of reactions
issued by the Harwell Laboratory (UK) selected on the basis of inventory
calculations [I].

The activation data library described here is a part of the library
REAC*2 of the Hanford National Laboratory (USA) [2].

Content

It contains 284 reaction and capture cross sections for isotopes or
58 elements. The list of reactions presented on the next pages gives a
description of the source of data or methods of data estimation as well
as MAT numbers of the respective data files. The data were converted into
ENDF-6 format at the IAEA Nuclear Data Section (NDS).

Plots

Plots were done using the code EVALPLOT [3]. They are presented here
in four parts:

- plots of reaction cross sections into ground states;
- plots of capture cross sections into ground states;
- plots of reaction cross sections into isomeric states;
- plots of capture cross sections into isomeric states.

Availability

The library is available from the IAEA NDS on magnetic tape or
diskettes costfree upon request.
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Sources of data

The data were received at the IAEA from the Hanford file in 1989.
The data were kept unchanged except that the file format was changed to
ENDF-6.

In the following table the sources of the data are indicated. Most
of the data have been calculated with the code THRESH. Some of them have
been adjusted when entering in the activation data libraries of ENDF-B
(see document IAEA-NDS-38 Rev. 1) or ACTL/Livermore (see document
IAEA-NDS-55). Other comments on the source of the data in the following
table are self-explanatory.

Size

The library, which has the NDS-internal name "ACTV-F/H", has 18652
records.

Table of MT numbers

MT Reaction MT Reaction

16
17
22
28
32
33
34
102 =
103
104
105
106
107
111

(n,2n)
(n,3n)
(n,no)
(n.np)
(n.nd)
(n,nt)
(n,nHe3)
(n,T)
(n,p)
Cn,d)
(n,t)
(n,He3)
(n.a)
(n,2p)

316

322
328

402
403
404

407

(n,2n)*

(n.na)*
(n.np)*

(n.y)*
(n,p)*
(n,d)*

(n.a)*
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Activation cross sections for fusion from REAC*2 library of 1989

Part 1.

REACTION

B-ll(n.np)
C-13(n,a)
C-14(n,na)
N-14(n,np)
N-14<n,p)
N-14(n,d)
0-16(n,a)
0-17(n,a)
0-17(n,na)
Ne-20(n,a)
Na-23(n,a)
Mg-24(n,p)
Mg-24(n,na)
Al-27(n,2n)
Al-27(n,a)
Al-27(n,na)
Si-28(n,na)
Si-28(n,np)
Si-28(n,d)
S-34(n,a)
Cl-35(n,a)
Cl-35(n,p)
Ar-40(n,2n)
K-39(n,p)
K-39(n,a)
K-41(n,p)
Ca-40(n,a)
Ca-40(n,2p)
Ca-40(n,np)
Ca-40(n,d)
Ca-42(n,2n)
Ca-42(n,a)
Ca-43(n,2n)
Ca-43(n,na)
Ca-43(n,2p)
Ca-44(n,2n)
Ca-44(n,na)
Ca-44(n,a)
Ca-45(n,a)
Ca-46(n,na)
Ca-48(n,2n)
Sc-45(n,a)
Sc-45(n,p)
Ti-46(n,a)
Ti-46(n,np)
Ti-46(n,d)
Ti-46(n,2n)
Ti-47(n,2n)

Reaction cross

HAT NUMBER

511
613
614
714
714
714
816
817
817
1020
1123
1224
1224
1327
1327
1327
1428
1428
1428
1634
1735
1735
1840
1939
1939
1941
2040
2040
2040
2040
2042
2042
2043
2043
2043
2044
2044
2044
2045
2046
2048
2145
2145
2246
2246
2246
2246
2247

sections

PLOT
PAGE

9

10

11

12

13

14

15

16

17

into Rround state

SOURCE OF DATA

THRESH
THRESH
THRESH
THRESH
THRESH ENDF/B corrected
THRESH ENDF/B corrected
THRESH ENDF/B corrected
THRESH ENDF/B corrected
THRESH ENDF/B corrected
THRESH
THRESH ENDF/B-5 corrected
THRESH ENDF/B corrected
THRESH
THRESH ENDF/B corrected
THRESH
THRESH
THRESH
THRESH
THRESH
THRESH ACTL corrected
THRESH ACTL corrected
••

THRESH ACTL corrected
»1

it

"

tt

THRESH
THRESH ACTL corrected
THRESH
THRESH ACTL corrected

••

••

«•

THRESH
THRESH ACTL corrected
THRESH

•t

THRESH ACTL corrected
THRESH
THRESH ACTL corrected

• f

••

THRESH ACTL corrected

THRESH
THRESH ACTL corrected
THRESH
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REACTION

Ti-47(n,a)
Ti-48(n,a)
Ti-49(n,a)
V-49(n,a)
V-51(n,a)
V-SKn,na)
Cr-50(n,a)
Cr-50(n,na)
Cr-50(n,np)
Cr-50(n,d)
Cr-52(n,a)
Hn-54(n,2n)
Mn-55(n,2n)
Fe-54(n,np)
Fe-54(n,d)
Fe-56(n,2n)
Co-60(n,p)
Ni-58(n,2n)
Ni-58(n,np)
Ni-58(n,p)
Ni-58(n,d)
Ni-60(n,2n)
Ni-60(n,p)
Ki-60(n,np)
Ni-60(n,d)
Ni-62(n,a)
Ni-63(n,a)
Ni-64(n,2n)
Cu-63(n,p)
Cu-63(n,a)
Zn-64(n,2n)
Zn-64(n,p)
Zn-64(n,na)
Zn-64(n,2p)
Zn-64(n,np)
Zn-64(n,d)
Zn-66(n,a)
Zn-66(n,2n)
Zr-93(n,a)
Zr-94(n,2n)
Zr-94(n,na)
Zr-96(n,2n)
Nb-92(n,2n)
Nb-93(n,2n)
Nb-93(n,p)
Ho-92(n,2n)
Mo-92(n,np)
Mo-92(n,d)
Mo-94(n,p)
Mo-94(n,2n)
Mo-95(n,np)
Mo-95(n,d)

MAT NUMBER

2247
2248
2249
2349
2351
2351
2450
2450
2450
2450
2452
2554
2555
2654
2654
2656
2760
2858
2858
2858
2858
2860
2860
2860
2860
2862
2863
2864
2963
2963
3064
3064
3064
3064
3064
3064
3066
3066
4093
4094
4094
4096
4192
4193
4193
4292
4292
4292
4294
4294
4295
4295

PLOT
PAGE

18

19

20

21

22

23

24

25

26

27

28

SOURCE OF DATA

THRESH

THRESH ENDF/B corrected
THRESH ACTL corrected
THRESH A.Prince corrected

THRESH ACTL corrected
THRESH
THRESH A.Prince corrected
THRESH ACTL corrected

LANL special evaluation
THRESH
LANL special evaluation
THRESH ACTL corrected
THRESH ENDF/B-5 corrected
THRESH ACTL corrected
THRESH ACTL corrected
THRESH
THRESH ENDF/B-5 corrected
THRESH ACTL corrected
THRESH

THRESH ENDF/B-5 corrected
THRESH ACTL corrected

THRESH ENDF corrected
THRESH ENDF corrected
THRESH

THRESH

THRESH

THRESH
THRESH
THRESH

THRESH
THRESH

THRESH
THRESH

ACTL corrected
ENDF corrected
ACTL
ENDF corrected

ENDF/B-5 updated

ACTL corrected
ACTL corrected

ACTL corrected
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REACTION

Mo-IOO(n,2n)
Rh-103(n,na)
Ag-107(n,p)
Ag-IO7(n,2n)
Sn-112(n,a)
Sb-121(n,2n)
Sb-123(n,2n)
Ba-137(n,p)
La-139(n,a)
La-139(n,He3)
Ce-140(n,2n)
Ce-140(n,a)
Ce-142(n,2n)
Ce-142(n,3n)
Ce-142(n,na)
Ce-142(n,np)
Ce-142(n,nd)
Ce-142(n,nt)
Ce-142(n,nHe3)
Ce-142(n,a)
Ce-142(n,p)
Ce-142(n,d)
Ce-142(n,t)
Ce-142(n,h)
Ce-142(n,2p)
Nd-150(n,2n)
Sm-152(n,2n)
Eu-153(n,2n)
Gd-16O(n,2n)
Tb-159(n,2n)
Dy-158(n,p)
Ho-165(n,2n)
Er-164(n,2n)
Hf-178(n,2n)
Ta-181(n,na)
W-186(n,2n)
W-186(n,na)
Os-188(n,p)
0s-190(n,a)
Os-192(n,2n)
Ir-191(n,na)
Ir-191(n,2n)
Pt-194(n,2n)
Au-197(n,a)
Au-197(n,2n)
Tl-203(n,2n)
Pb-204(n,p)
Pb-204(n,t)
Pb-204(n,2n)
Pb-206(n,2n)
Pb-206(n,a)
Bi-208(n,2n)
Bi-209(n,2n)

HAT NUMBER

4299
4503
4707
4707
5012
5121
5123
5637
5739
5739
5840
5840
5842
5842
5842
5842
5842
5842
5842
5842
5842
5842
5842
5842
5842
6050
6052
6353
6460
6559
6658
6765
6864
7278
7381
7480
7486
7688
7690
7692
7791
7791
7894
7997
7997
8103
8204
8204
8204
8206
8206
8308
8309

PLOT
PAGE

29

30

31

32

33

34

35

36

37

38

SOURCE OF DATA

THRESH ACTL corrected
THRESH
THRESH ACTL corrected
THRESH ACTL corrected
THRESH
THRESH
THRESH
THRESH

THRESH

THRESH
THRESH
THRESH ENDF/B updated
THRESH

THRESH ACTL corrected
THRESH

THRESH ACTL corrected
THRESH ACTL corrected
THRESH
THRESH
THRESH
THRESH

THRESH
THRESH ACTL corrected
THRESH ACTL corrected
THRESH

THRESH ACTL corrected
»»

THRESH ACTL corrected
THRESH
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Part 2. Capture cross sections into ground state

REACTION

C-13(n,g)
C-14(n,g)
N-14(n,g)
Mg-26(n,g)
Si-30(n,g)
P-31(n,g)
S-34(n,g)
Ar-40(n,g)
Ca-40(n,g)
Ca-44(n,g)
Ca-46(n,g)
Sc-45(n,g)
Cr-50(n,g)
Cr-54(n,g)
Mn-55(n,g)
Fe-56(n,g)
Fe-57(n,g)
Fe-58(n,g)
Fe-59(n,g)
Co-59(n,g)
Co-60(n,g)
Ni-58(n,g)
Ni-61(n,g)
Ni-62(n,g)
Cu-63(n,g)
Zn-64(n,g)
Zr-92(n.g)
Zr-94(n,g)
Nb-93(n,g)
Mo-92(n,g)
Mo-98(n,g)
Rh-103(n,g)
Pd-104(n,g)
Pd-105(n,g)
Pd-107(n,g)
Pd-108(n,g)
Cd-llO(n.g)
Cd-IlKn,g)
Sn-124(n,g)
Sb-121(n,g)
Sb-123(n,g)
Ce-142(n,g)
Nd-148(n,g)
Nd-150(n,g)
Sm-150(n,g)
Sm-ISKn,g)
Sm-152(n,g)
Eu-151(n,g)
Eu-152(n,g)
Eu-153(n,g)
Eu-154(n,g)

MAX NUHBER

613
614
714
1226
1430
1531
1634
1840
2040
2044
2046
2145
2450
2454
2555
2656
2657
2658
2659
2759
2760
2858
2861
2862
2963
3064
4092
4094
4193
4292
4298
4503
4604
4605
4607
4608
4810
4811
5024
5121
5123
5842
6048
6050
6250
6251
6252
6351
6352
6353
6354

PLOT
PAGE

40

41

42

43

44

45

46

47

48

49

50

51

52

53

SOURCE OF DATA

estimated from 0-17(n,g)
THRESH
THRESH ENDF/B corrected
ACTL
ACTL
ENDF/B-5
ACTL
ACTL
ACTL
ACTL
ACTL
ACTL
ACTL

ENDF/B-5
estim. using Fe-54(n,g)
estim. using Fe-55(n,g)
ENDF/B-5
estim. using Fe-55(n,g)
ENDF/B-5 ACTL corrected
ACTL
ENDF/B-5
estimated from Ni-59(n,g)
ENDF/B-5
ACTL
estimated from Ni-64(n,g)
ACTL
ACTL
ENDF/B-5
ACTL
ACTL
estimated Nb~93(n,g)
estimated from Mo-94(n,g)
estimated from Mo-95(n,g)

estimated Mo-94(n,g)
estimated from Mo-94(n,g)
estimated froir. Mo-95(n,g)
estimated from Mo-94(n,g)
estimated from Nb-93(n,g)
estimated from Nb-93(n,g)
estimated from Mo-94(n,g)
ENDF/B-5
estimated from Mo-94(n,g)
estimated from Mo-94(n,g)
estimated from Mo-95(n,g)
estimated from Mo-94(n,g)
ENDF/B-5
estim. from Ta-181(n,g)
ENDF/B-5
estim. from Ta-181(n,g)
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RKACTION

Gd-158(n,g)
Hf-180(n,g)
Ta-181(n,g)
W-182(n,g)
W-183(n,g)
W-184(n,g)
W-186(n,g)
Re-187(n,g)
0s-188(n,g)
Os-189(n,g)
0s-190(n,g)
Os-192(n,g)
Pt-192(n,g)
Pb-208(n,g)
Bi-209(n,g)

MAT NUMBER

6458
7280
7381
7482
7483
7484
7486
7587
7688
7689
7690
7692
7892
8208
Ô309

PLOT
PAGE

54

55

56

57

SOURCE OF DATA

estimated from W-182(n,g)
ACTL
ACTL
ENDF/B-5

THRESH ENDF/B-5 updated
THRESH ENDF/B-5 updated
ENDF/B-5
estimated from W-182(n,g)
estimated from W-183(n,g)

11 W-182(n,g)
estimated from W-182(n,g)
estimated from W-182(n,g)
ACTL
estim. from Ta-181(n,g)

Part 3. Reaction cross sections into isomeric state

Al-27(n,2n)* 1327
V-49(n,a)* 2349
Ni-58(n,p)* 2858
Ni-60(n,p)* 2860
Cu-63(n,a)* 2963
Nb-92(n,2n)* 4192
Nb-93(n,2n)* 4193
Mo-92(n,2n)* 4292
Mo-92(n,np)* 4292
Mo-92(n,d)* 4292
Mo-94(n,p)* 4294
Mo-94(n,2n)* 4294
Mo-95(n,np)* 4295
Mo-95(n,d)* 4295
Rh-103(n,na)* 4503
Ag-107(n,p)* 4707
Ag-107(n,2n)* 4707
Ag-109(n,2n)* 4709
Sn-116(n,a) 5016
Sb-121(n,p)* 5121
Sb-123(n,2n)* 5123
La-139(n,a)* 5739
Ce-140(n,2n)* 5840
Ce-140(n,a)* 5840
Eu-151(n,2n)* 6351
Tb-159(n,2n)* 6559
Dy-158(n,p)* 6658
Ho-165(n,2n)* 6765
Hf-178(n,2n)* 7278
Ta-181(n,2n)* 7381
W-180(n,2n)* 7480
W-186(n,na)* 7486
Re-187(n,2n)* 7587
0s-188(n,p)* 7688

59

60

61

62

63
63a
63

64

65

66

estimated Al-27(n,2n)
THRESH
THRESH ACTL corrected
THRESH ACTL corrected
estimated Cu-63(n,a)
THRESH ACTL corrected
THRESH ENDF/B-V updated
estimated Mo-92(n,2n)
THRESH ACTL corrected

tt

estimated Mo-94(n,p)
THRESH ACTL corrected
THRESH
THRESH ACTL corrected
THRESH
THRESH
THRESH ACTL corrected

estimated from Nb-93(n,g)
THRESH

THRESH ENDF/B-6 updated
THRESH
THRESH
THRESH ACTL corrected
THRESH
THRESH ACTL corrected
estim. from W-180(n,2n)
THRESH
THRESH ENDF/B-5 updated
THRESH
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REACTION

Os-192(n,2n)*
Ir-191(n,2n)*
Pt-194(n,2n)*
Au-197(n,2n)*
Au~197(n,a)*
Hg-196(n,2n)*
Pb-204(n,2n)*

MAT NUMBER

7692
7791
7894
7997
7997
8096
8204

PLOT
PAGE

67

68

SOURCE OF DATA

THRESH

THRESH
THRESH
THRESH ACTL corrected

Part 4• Capture cross sections into isomeric state

Co-59(n,s)*
Nb-93(n,g)*
Mo-92(n,g)*
Rh-103(n,g)*
Ag-107(n,g)*
Ag-109(n,g)*
Cd-HOCn,g)*
Cd-H2(n,g)*
Sn-120(n,g)*
Sn-122(n,g)*
Sb~123(n,g)*
Te-122(n,g)*
Eu-ISKn,g)*
Eu-153(n,g)*
Ho-165(n,g)*
Ta-181(n,g)*
W-182(n,g)*
W-184(n,g)*
Re-185(n,g)*
Re-187(n,g)*
Os-188(n,g)*
Os-189(n,g)*
0s-190(n.g)*
Pt-192(n,g)*

2759
4193
4292
4503
4707
4709
4810
4812
5020
5022
5123
5222
6351
6353
6765
7381
7482
7484
7585
7587
7688
7689
7690
7892

70 ENDF/B-5 ACTL corrected
ENDF/B-5
estimated from Mo-92(n,g)
estimated from Nb-93(n,g)

71 ACTL
ACTL
estimated froir. Mo-°4(n,g)
estimated from Mo-94(n,g)

72 estimated from Mo-94(n,g)

estimated from Nb-93(n,g)
estimated from Mo-94(n,g)

73 ENDF/B-5

ACTL

74 ENDF/B-5
THRESH ENDF/B-5 updated
ENDF/B-5
ENDF/B-5

75 estimated from W-182(n,g)
estimated from W-183(n,g)
estimated from W-182(n,g)
estimated from W-182(n,g)

- 21 -



Plctc c£ reactiiii cross secticr.s
into arcund states.

- 22 -



_ 9 —

Mt SII

a

C

C

12 H

1

nut SH

C

C

f
H

J

I (tltin CrMI Stcliini

16

BtI

I Ulfin Croil Siclioni

/

/

/

/

K

IbI

—

Il

/

/

I l

5-1 - I l

1.25

1.21

I.IS

•
C
L
t
•

M l

MS

21

S-C -H

/

/

2

M H

1.112

M i l

M» ;
4

•

MIE

I.IM

M i l

Ml 613

C

/

/
I S i

2

MI /H

a

C

C

I

I

I Il

1

I ItLtin Ci1MS Stcli»ni

/

/

/

/

/

' ' ' ii1

nil

I Etlfifi CrHl Sicliins

^ ^

12 H IE

IM

6-C -13

•

1.131

1.125

1.121

•
t

MIS i
•

M i l

MIS

Ml -H

/

/

Ii 2

M l

M l

M t

C
I
«

1.14

1 .12



- 10 -

I l l l ' i " Crni Sieliint Ml -M

Ml

RM IU I ltliin CfOII Sltlitni 1-0 - I l

I.I

nui 117 I t t l t in Crffll Sielioni • • 0 -17 fltl 117 1-0 -S7

I. Il



- 11 -

Ml IUI I Cllvin troll Siclilfll ll-Ni-21 Ml 1125 I Iiliio Cri» Sicliim

Ml IJJ*

MZS

I.Ill

MIS

Mil

MIS

I Itlvin CfOII Sicliins

Ht«

- 25 -



- 12 -

nut

I.JS •
I.It *

IM! I I Kelvin Crin Siclioni H-SWI

I.HI

I.IiS

I.Ill

MIS

Mt 1421

- 26 -



- 13 -

MI lil<

C

I
i

/

/

i;

MT ii4i

C
M

C

I

I I

I llllin Crin Sicltini 1("S 'U

/ \

/ \
/ \

/ \

/ \

/ \

/ \

/ \

I \
V

^ — •

l . l l

I U

C
t

1.14

1.12

I Il 12 14 16 It 21

M

I llllin trull Siclignl l|-tr-4l

/ \

/ \

/ \

/ ^

/

f

1 2 1 4 K I t 2

1.5

I ,

1.3 t

C
i
t

1.2

I.I

M

Ml IJlS I Itltln trill Sicliini IKl-35

a
C

*

C

/ !

/

I
J

1.12

l.ll

l.ll

I.Ii

M* î
n"1

H-»

S

| ( l i j ( 5 t ; i i j|l i

I i KtI

Ml 1939 I III.in Iron Sicllmt !9-1 -39

i

C

t

C

/
/

J
J

i . i i

1.12

l.ll

1.14

•
C
I

1.35 "

1.31

1.25

1.21

1.15

l . l l

1.15

! I i I I I I | j l i

21 ItH



IWI 1941

a

C

f

I

i

I
5

21

iwi 2i4i

•

C

t

t
ft

C

//
y

I H

2}

I Itliift Crist StClitni

)i is

M

I Itlvin CI-M» SfCiient

y

/

y

y
i2 H IG

hf

H-I -il

\ i .n

I.It

•

1.14 I
•

1.12

ii

2ICI-4I

• •"•

s

II'1

S

1.25

1.21

1.15 ;

l . l l •

1.15

I IS

M f

I.I]

1.12

M l

1» i

MlWI

a

C

C

I

Il

22

IWT 2142

C
N

C

Iy
12

24

I ItLfin Cr*ii StcLimt

/

/

I? 14 Ii

I UWm [fill Slcliin

/

/

14 K

M

21 Ce 41

i. Ji

1.25

1.21

C

I.IS J

l . l l

1.15

I l 21

2I-CI-42

•

1.31

1.25

1.21

1.15 1
•

l . l l

MS

ii !i

- 28 -



- 15 -

Ml 2142

C

I

/

5

25

m 214]

a
tt

C

y

/

12

2;

I Itliln [nil Stcliint

/

fI

I l IS

nit

I llliin Crtll SlClioni

/

/

/

/

/

/

/

/

14 It

IW

2ICH2

i. if

I. Il

1.11

i
C

MS J
•

1.14

1.12

21

2ICI-4]

/

/

Il 2

M l !

I . I K

C
i

•
MM

1.112

IMt 214]

C

C

C
ft

C

I l

26

MT 2141

*

C

C

C

n
C

I

/

/

/
12

I ItMn [rin Stcliinl

/

/

/

/

/

/

\I
12 M IE

Bit

I ItMn [roll Sttlitni

/

/

/

i

H Il
M

2ICtI]
1 ' ' ' ' i

•

IB 21

I.Il

III

I . I .

1.14

1.12

C

1.6 ;
•

I.S

1.4

1.3

1.2

I.I

2I-C.-44 . . .

/

/

_ _ _ •

I l 5

I . I !

1.12

M l

C

1.7 .

1.6

I.S

1.4

1.3

1.2

I.I



- 16 -

M

MI IUi I (tliin Crtll SlCtilM

1.12 i

Ml

2ICi(B Ml 2Kl I [«lain Crtll Sicliinl

I.I1C

1.112

MN

MM

! ICc(I

13 M

BtI

- 30 -



- 17 -

a

C

i

C

Wl 2145

/

/

/

y

/

I Il

33

MI 2241

C

e

I

y
I II

35

I liliin Cr«n Sieliini

/

/

I \

12 14 16

Ht»

t Itl»in Crtll Sicliini

/

/

/

12 14 IE

M

2ISf<S

\

•

•

1,Ii

I.IS

1.14

1.13

1.12

l . l l

I.IS

1.14

1.13

1.12

l . l l

I l J

22-I1-46

\

^ - '

Il I

I . I t

I.IS

1.14

1.13

1.12

l . l l

1.12

l . l l

l . l l

M l

1.14

1.12

1
C
L
f

•
t
L

•

a

C

C

C
ft

C

/

y

H

Ii

MI mi

C
N

C

I

/
/
/

11

31

I Itliin Cftll Stclitm

^y

/
/
/

y
//

IS 19

M

I Itlfin Crtll StcLitni

r/////i

12 14 It1

nti

22-IiHi

1.12

l . l l

Ml

Mt

1.14

1.12

i
C
i

1.21

I . IS

l . l l

MS

21

I l 2

1.31

1.25

1.21

•
C
L

I.IS '

i.ii

MS

I I I I tin Crm SicLiim iift Croil SlClilM



- 18 -

C

«1 2247

/JS
37

Ml 224»

f

I

I

31

I Ullin Cf»lt StClilm

f '//

I l IS

IM

I Ifliin Cr-Ml SlCliini

\

I

I l 12 14 IS

IM

22-li-i*.

\

\

V

MS

1.14

1.13

•
C
i

•

M2

M l

ii

22-M-43

\

\

\

M i l

M K

1.121

C

I.IIS i

M i l

MIS

I» ft

t

C

Ml 2241

1

31

Ml 2349

C

I

/

I l

41

I Itltin Crut SlCliini

/

I S I 1 I > ||l

KlI

I (llfin troll SlCliim

r
i

Xl 14 I i

BlI

22-li-4!

/

/

/

/

I.It

MS

1.14

f
C
L
*•

MS

I.I!

M l

23» -4!

\

\

\

V

1.17

I.K

MS

I.» ;

•

I.I]

M2

M l

II il

- 32 -



- 19 -

•

C

C

Ml 2351

- r

il

I M 24Sl

•

C

C

a

C

C

/

M

13

I Illtin [<••!! Sltlil»)

/

/

/

y
14 I i

I Itltin Crut Stcliini

/

/

^y

it

2!-» -Si

/

/

I
I

I.M

• 13

1.12

l . l l

19 21

2(-Cr-Sl

/

/

l . l l

M i

1.14

1.12

1.»

I.2S

1.21

1.15

l . l l

IIS

t
C
L
«
•

a
C

«

•

C

mi 2151

U 1

12

Mt 2151

«

C

«

C

I
14

y
11

I Itlfin Crut SicLitnt

/

/

/

/

J
s i i i ? i i ||i

K1I

I Illfin Cri» SicLians

/

/

/

12 14 IS

M

23-» -Si

II'»

s

ir3

s

II'1

s

II"5

s

If5

i

« • '

i

24-Cr-Sl

\

l . l l

M l

1.16

l . l<

1.12

I . IB

1.1?

ItI

1 .14

il i

•
C
i
t
•

•
C
L
•

- 33 -



- 20 -

Ml Hi}

C

• S I

M I 2SSS

C
N

C

/

/

/

12

W

I ltliin Crin SlCliini

/J
' » ' II1

nil

I Itlrin Crin SlcLimi

/

/

14 If

2t-Cf52

r
\
I

I Il

.1.11

I.Il

C

•

1.94

1.12

JS-Bn-SS

^ - ^ -

I l 2

I.I

l.i

C
I
•

1.4

1.2

M l 2SS4

C
N

C

I
• /

/

I l

(J

M l 2SS«

a

C

t

.J
I l

I Illlin CfIH SlCllini

/

/

/

12 M I i

Hi»

I III.if. CfIlI Sltliim

/

/

/

/

/

/

12 H IE

W

25-H.-S4

1.7

l.t

I.S

1.4 !
i

•

1.3

1.2

I.I

ii 2i

28T.S4

^ -

A 5

I.I

1.6

•
C
i
*

1.2

- 34 -



- 21 -

C

IMl 2S54

1

19

IMl 27(1

;
C

I I 1

SI

I Uli in Crin Sietiini

I//
/////

I • • I I

I l 12 14 I i II

ni»

I Itltiit CfHl Stcliint

/

/

/

! I < S I I I I ||1

IW

H-FrM

- — —

I

t

I.2S

1.21

I.IS

•
C
i

•

I. Il

I.IS

27-Ci-El

l\\\\\
l . l l l

1.125

1.121

C
t

MIS

l.l l l

MIS

C
N

C

Ml 2ES(

/

/

12

SI

mi mi

a

C

C

C
N

C

y

j
S?

I Iiliifi Cr«i Sitiimi

/

/

/

/

/

/

14 I i II

III»

I Illiin Crin Sltliim

/

/

/

/

/

/

/

/

14 I i 11

Hi»

Kf 1 -S l

•

•

M

I.S

1.4

i
C
L

1.3 •

1.2

l.l

il

21-Ni-SI

•

•

2

1.7

1.6

I.S

1.4

1.3

1.2

l.l

f
C
i

a

I.IS

1.14

1.13

1.12

M l



- 22 -

Ut »51

t
C

a

C

/

/

/

/

SI

I ItI fift Cr»l» SlCl if*»

/

/

y
I l I? 14 IE

Kit

» 1

^

i-SI

\

s

» • '

1

ir2

•
C
i
t
•

1.31

1.25

1.21

1.15

1.11

MS

AKT 2IH I Ul t in Cr#H SicLimt

C
N

C

12 H 16 it

il-Ki-BI

I

1.4

1.3

C

•

ii



- 23 -

nil

I ltlftn CrOII SlCl)SAt ZHrSI M! ?!6I

it.16

11.Il •

ni! m> t Illvin Ccotl Slcliont !!•Ni-6! IMT !16J

T I.IJ5

. 1.131

1.1)5

l . t î l

MIS

I.Ill

MIS

Z8-K.-63

IUI

IHE .

- 37 -



IM W

- 24 -

C

I
IjI

I

!

I I

5

Mt 31(4

•
-
C

C

a

C

C
-

C
Pt

C

I
y/

12

1

I

/

/
//

I

12

/

/
/

M

I Ultio Cfoii Siclioni

****~ —

.-

/
/

/

14 16

M

I Itln» C'Oil SlClionï

/

y
/

/
/

/

^ /

K I

2Hi-64

'1

\
\

\

1.1

1.6

1.4

1.2

II 21

3I-Î.-64 , „

/

-—-—

2

1.15

MS

1.14

1.13

1.12

M l

1.21

I . I S

I I I

MS

1.4

1.3

l.i

1.1

•
C
i

i
C
I
I
•

a
C

t

/

i

/

i

S

m \\\K

a
C

g

C

m

a

C

. -^

' ' l l W l l l

i

/

J
/

J

I ItIro Cr«, 5,ci.c-, 29-ti-B!

^ - — ~ ~ \

/ ^ \

\

/\ I/ \/ \/ \/ \/ \-/ \/ V

s

.r2

s

II-3

•
C

i L

t.K

1.14

1.13

1.12

1.31

I S S 1 I ) ] (1 i

W

t Itlvift Croli Siclilnl 3rin*S4

/ \

/

^ -

/
/

/
/

/
/

/

y

/
/

/
12 14 I i I I 2

II"1

i

I I 2

S

I 17
I.It

i.ii

M l
C

IK J
•

1.14

1 .12

1.114

M I ;

Mil

Mit

MIS

MH

MI2

M



- 25 -

Ml JIES

C

/
/

/

I

/

9

C

M' <I5J

/

/

/

/

/

I Ifltiin [roil SlCLiOfI

/

/

/

/

/

I

H 16

I Ctlvift Ci1CIl SicLioni

""

/

I
II

i

I l I i H IE

II W

Jt-Zn-EC

•

, . ,

I.S

I.S

•

' - I

B

1.1

1.1

I.I

II il

41-Jf SJ

11 i

MM

M l !

M i l

MU ;
I

B

MIE

I.I»

MK

Ml IKS

H

C

y
| l :

(M

C

I

C

C

IM! (ISI

/

/

/
/

I
\

/

/
/
/

12

I I.L.n

/

/
/

I

I ItIr.

^ -

M

Crtn ïlcLlant

f
i

/
/

I S 1 I I 1 ||1

«If

n fou Sielient

— s.

\

\
\

\
\

IS Il

lit»

Jl-In-EE

\

I

t

•

4

i

;

ll-fr-H

\

\

\

\

1.2

I.I

I l

I.E

l.<

1.2

C

I.I «

I.I

I.E

1.4

1.2

Zl

- 39 -



- 26 -

MT <I96 I Illfin Erin SfcliOT* «Zr-96

1.2

11 12 H 15 Il 21

U I 4192 I Itlti» C'ill Slcliom «!•••H

I»! OSS I tiLtin CcOIS SieLioni 11-Hb-93 HM «19! I I l l l ir ti-tll StCli

1.2

«l-Hb-33

1« i



- 27 -

«ut CfIIS «•"«•« MI <JS7 I l t l * in Croît Sicliont

1.16

1.12

I.Il

1.3

I.I

M

IS IJ

ni)

. 1.15 i

MF <2S<

1.2

ni)

- 41 -



- 28 -

I IfIiIn CrHI Sicliini «•«1-95 HH (29S «Ho-SS

I.I!

1.11

»«' '!51 I Itlfin Crtll Siclignl «•«k-HJ

1.135

I.I»

1.125

I . I l l I

MIS

l . l l l

MIS



- 29 -

IMl <7I7 I Cflfin Croil SicliDni

Il 12 H IE IB 2

DU! <7|; I ItUIn Crgll $ICl'!"l «•«9-IIÎ

1.116

. 1.112

I.Ill

MT su; I Kelvin Croit Stclioni SI-Sk-121

W

- 43 -



- 30 -

m si2J

C
N

C

I

Ml

C

n

*
Z

C

3

/
/

/

/

i l

573!

-̂ i

H

• (il.

r/

12

• til .

. '

i i

n CfIIl Stclilnt

\

I . . . . . . . I

H ii
W

In Croit Sltlimi

^

i t

KlI

Si-Sb-12]

\

\

\

\

\

I I 2

l.l

1.2

l.l

1.4

57-Li-lîl

/

/

/

/

/

/
/

J l

2.S

2.1

I.S

l.l

I.S

f

s

I

1

2

C
L

•

•
C
I

« • *

MT 563/

A

C

i l 1

2

m SKI

C

m
C

II

4

I lll.i

/

/

y

•iii.

\

\

12

i Cran Sltliwi

/

/

/

/

/

/

/

I S i I I I ||l

n Cross Stcl imi

\

\

14 I i 11

M

Sf-li-137

r\ i

i

i

'

ï

I £
L

I •

•
I

1

ir4

i

t

1

î

SICi-HI

\

\

\

\

\

i

I.E

1.2

•
C
it

l.l

1.1

- 44 -



- 31 -

M I 5141

t
•

II1

5

nm SI42

-
C
n

e

C

n

i

Z

C

C

\

\
\

22 53

7

1

/

— • —

\

\

\

I Kelt in CfMl SfcLimi

/

/

J
I

_^y

ni)

I Kelvin Crois Siclioni

/

/

/

/
/

/

y/

W

l-Cl-HI

A J.5 « I I ' 5

I J

2.5

2.1 ,
C
i

•

• c

1.3

.1

1.5

J

59-CfMZ

— —•

/

/

/

I.S

1.2

l.l

I ,

1117

IJIG

I.HS ,
C

I.114 l
•

I.IIJ '

1.112

IJIl

• ,
JII''

I

{

2

" 5} 54

nm 5142

C

C

C
H

C

a

C

C

C

y

/
/

/

: /

y

5

HnT W ?

a
C

î
C
*•

I

t

I Illfin CfCM SicLtini

' — ^ x

\
\

\

\

V

yy^

s-

14 Ii II

ni*

I Illiin Crtll Siclimi

II 12 14 II

Hit

5I-C.-I42 . . , .

/

/

y

y///
a

I.IIS

IJII

IJIS

I.C

.2

l.l

1.4

C

1.135 i
l . l » '

1.125

1121

1.115

1.111

1.115

2 .S 1 1 , - ,

2.1

I.S

l.l

1.5

SI-Ci-K!

\

1
r//////

/ .

/////

I . I IJ

IHG

1.114

1.112

1.121

• IIS ,

C
i

I . I I I I

IHS

M i l

un

IJIS

1.114

1.112

II 21

- 45 -



- 32 -

Ml 51« I ttliin Crin Stciitnt Sl-Ct-H? Ul IKI I (lllin trill StCl M-M-IH

MI S2» I I t l l in Crtll StcWonl Ei-St-IS!

- 46 -



- 33 -

Ml (461

C
N

C

/

/

/

!
I

I
i

I
i

I i

U

MT SSSI

a

C

ii1 '

IS

I ldfin Cr(Il Siclisni

\

\

\

Xl H IC I l

IM

I Uirin Cr(Ii Sitliini

/

/

/

/

P
//
) I S i I I I |,1

«.»

H-H-IH

2

M

.S

I.I

I.S

CC-O]-ISI

/ •

1

!

II-1

I

1

J

II-1

I
I

1

1

II"4

I
I

1

, I " 5

I

I

t

•
C
L
«
•

•
C
I
«

MT S5SS

C
U

C

/

/

/
/

/

B 11

H

MT tm

t

N

C

/

/

/

/

I I

IS

I Itlfin Crm Siclisna

^ \

\

\

12 H IE

n.i

I IlLiin Cr(If SlcLiinl

\

\

12 M IE

l l i l

CS-Ik-ISt

\

\

\

11 21

I.S

1.2

I.I

67-HcISS

V
il }

I.I

I.E

IM

1.2

•
C
L
«

•
C
I
«



m tax I Iflvin CrMI Stcliint Sl-Cr- I" ur I Ittfin trill SfCtit/il 7Î-W-I7I

I Uliin Crni SlcLiom /i-tclll Ml /411 I Illrin Crlll StClilfll H-I -III

Ht»



- 35 -

ml MK I Itllin Crtll SicLilni H-I -IIS

MIJ

I.Ill

I I »

IHE

I.IH

I.III

IUt /BtI H-Oi-III

M M

l.llî

I.Ill

MH c

I.IK

1.111

1.112

ni ;ssi I (tLlin Croii Slclimi 7(-0.-1Sl mi nv I Itliin trill SlCl H-Oi-IK

- 49 -



- 36 -

Ml I ttlfin CrMl Sicliini 7/-IHiI

• . • 1 6

. MI;

i.m

I.IK

I.S

MT IKi I Illfin Cfo» Stclimi 7B-Pt-IS*

1.5

nul 79S7 JS-IIi-W IMI /997 I [llfin CrMI SfClioni

- 50 -



Li

- 37 -

C

MT I I I ]

/

//
/

I
f

f

J .
I Il

9

WT I2|4

o.

C

C

I l

Il

I 111. In

/

1!

I ItIiIr

12

Croit Sltlignl

\

\

\

H IE

nil

Croit SlCliO"!

Kit

6WI-2IJ

\

\

\

\

\

ié 2

2.1

I.S

•
C
i

•

.1

I.S

J!-rV2l4

/ •

!

I
y

I
I l 2

1 .121

MIS

l . l l l

MIS

•
C
L
•

III''

1.2

I.I

C
N

C

C
N

C

mi 1214

/

/

/

/

I i

I l

WT I2IS

/

/

/

/

I l

I ItLfin t>an Stcliani

/ \

I \//

12 M I l

B»l

I Elllin CrHl Slclilni

A
/ \

/ x
/

12 M IS

III*

I2-Pk-2H

\

N

I l 21

2.1

1.5

•
C

I.I i

1.5

BI-Pb-ZIS

\

\

I.S

C

I.S

IB i i

JLL



BlI

- 38 -



- 39 -

FAKT L. Flott of capture cros? section
iiitc çrcur.d spates.

- 53 -



- 40 -

Ml tl] I I.I.in CfHI 5tCti.nl

C

V

I I"1 I I ' 7 II"* l l ' s I I" ' 11'3 11'2 11"
I fill

MI N4 I Illfin Cr.n SicKtnt

C

\

\

\

I I ' 1 I I '7 11'6 I I ' 5 II"4 II"3 II"2 I I
3 M

I-C -13

r

n'1

s

I I " 2

s

' 1 5 .
C

5 :

,r4

s

«r5

s

"' "'
;•» - H

/

J

.r1

s

11"2

s

I I " 5

a

s [
•

II"4

s

U'5

s

1 il1 il1

Ml t|4 I [.!fin Crut 5tcll.ni

C

\

II"' II"' I I ' 1 I I '5 II"4 I I '3 I I '2 I

2 n.»

Ml I22S I 1.1.in CfOIl 5icli.nl

C

\

\

\

\ il\
I I '1 11'7 I I '1 II'5 II'4 11'3 11'2

4 DlI

H "14

/M
r

•' 111 II1

IMrH

W
y \

1
i

.r2

s

I I - 1 .

s •

II"4

s

II"5

s

i

II"2

t
t

s •

II-1

s

II'5

••• ..• .•'

- 54 -



Mt 14» I Ifltfin frill SlCt(IiI H-Si-Jl

II"1 II II"1 11 II ll"J II II'1 II1 II

Ml IS3I • Ifllin Cr»i SlCl

II * 11 ' II ' II " II II ' II ' 11 II

rntl 1634 I llllifl CrMl Siclionl IS-S -34

•• i.'' •.-• i.*S ••'' ,.-J •••! ..-I ..I ..1
II • II II " II ' II ' il ' II • II ' 11' II II • II ' II ' 11 * II II * II • II ' II

- 55 -



-Wl-

M! 2141 I Illitn Cri» Stcliins 2IClHI

II'1 11'* II II'5 II'* II"1 II1 III I ' II

Ml 21« I ttlfin Crin Sicliin 2 I C l «

ii"* il il"1 M"* IIM n'1 H"1 ii'1 ir il

IMT 2Mi I IlWin Cri» Sicliini 21 CHI MT 2HS I Illtin Crisi 5lclilM 21-5e-«

II"1 ll"S II" II'1 II"' 11" 11' II II • II ' II ' 11 " II II " II ' II II' 11

- 56 -



- 43 -

IMt 2(51 t III.in CfMI Siclitni

II"' II II"1 i f II II'1 i f U II1 Il

NI 2«< I ltlilii Cf«i Sicliwi

it • il H • it - H • it • it • it ' ir il

IMt 25SS I III » in CfIII SlCl i «"I 2S-Bn-SS Mt 2SSt I Cllvin CrHi Siclitni 2S-Fi-St

Il * Il I f 11 * Il ' Il " Il * 11 ' II' Il if if if if if if II'1 if IP Il

- 57 -



- 44 -

MT 2K7 I 111.In Crin 5lcLiiM 2S-FrS)

C

\
\

\

\

\

\
\

\

\ /1
\ 11
\

\
\J I

A
IA I \V \ I \\J \

\\
É I . 1 J I

11"1 II"7 I I"1 11"5 II"' II"3 I i ' 2 II"1 I I ' 111

i; nit

IMT 2ES) I t*L>m Cr.ll StClilM 21-FfSI

C

\

\

\

\

\

\

\ /I
\ I\ I 1

\ I I
\ I I

\
\ / I

I
A

\j\ j\
W \.

\
\
y
\ V

II"1 II"' II"1 11'5 II"' II'3 II"2 II '1 111 111

11 IM

I

)

I I 1

I

I

i

I

«•' '
L

I «
•

(

i

1

H'1

i

>

u'
I

I

4

i

-i '
i i 1 j
• «
i

«

i

M"»
i

i

i

i

IWI 2BSI

C

\

.r1 H-'
it

MT 2'SJ

C

I I"1 II"7

»

% Illtin Crtlt SlClimi 2(-FfSI

\

LX\
1
1

n

n

\

(I1 /

1
L

L

J
A

I

L

!

H1

i

i

i

II"1

I

• .
C
I

< I
•

i

M"*
I

i

2

M"»
i

U* II"* II"' II"3 II"* 11"1 111 II1

Ht»

f blti'n Crin SlCliini 27-CfS!

1
\ J\J

l ~ ^

1» \

V
\\\

I I2

!

I l 1

S

I I '

•
C

4

il"' "

s

M"»

s

M"'

s

11"' II"* II"' II'3 II"' 11"1 111 II

- 58 -



- 45 -

MI V» I ItI.in Cms S.cliom !7-Ci-Sl

C

\ h
\ \
\ \
\
\

\
\

^ \\
\
\
\\

\\

il1

s

II'1

s
•
(
I
«

.1"*

s

II"1

s

II"1 11"7 I I '1 11"5 II"' II"' II"' 11"1 11' II
21 ni)

M! !ISI I III.In trais SlcUins

^
(

\

\

\

\

\

\

\

\ /

I I '1 11"' I I * 11"5 I I M II'5 II"'
2; n.r

I

I IiHIilVL
V
A
I

ii<

s

II1

s

a
(
l

%

II"'

s

II"'

s

II-'

s

i l - ' H» 111

- 59 -



- 46 -

MI ?|i| I (tltin Crin Siclimi ZI-Ni-61

K

C

i IL\ II \v | \
\

ii1

•
C
L
«

i l ' 2

. I " 4

II"1 11"' II"1 II'5 II"' II"3 ll"! II"1 II1 II
I IM

IMI 29iJ I l.l.i» Crin Sicliini 2!-Ci-E]

*
C

\ (1\
\ I

\
\ \l\
\ ï\
\ V \

V\
1

I

s

II»

s

II-'

» ;
«

S

II'1

!

II"1 II'' II"1 II"5 II'' II'1 II"' II'1 111 II'
! M

Ml 2112 I Illiin Cri» SlclilM

C

V
\

\ H
\ /

U

I I"1 I I ' ' I I"1 I I ' 5 II"4 II"3 I I"'
2 nii

MT JIK I llttir. Cri» Sicliin

C

\
\
\ \ ^\ f\\ \

M \
\

II'* II"' II'1 11"5 II'' II"3 II"'

2IHi-Ei

I • I

11

i
II"1 il* «'

\

\

\

\ f

il*1 il* II1

>•<

s

U1

i

i

W1

•rJ

I I '

s

II'1

i

«•» ;
•

s

H'3

S

» • '

!

- 60 -



- U l -

U-Zr-Si

II"1 11 II II'1 II"' II'1 II1 II

MI <n< I Ittvin Cr-tll Sicliini

II * II ' II ' 11 ' II II II ' II ' 11 II

m mi I Itliin CfIIl StCillnl tl-NHJ I Iflfin Crtff SlClitni 42HI-92

II'1 II II II'3 II"1 II"1 II1 III I ' II I ' II ' II ' II ' II II " II * II ' II' II

- 61 -



MT (2Sl I lllfift Crtll Sicliini

II'1 H II II"8 II II"1 II"1 II"1 II1 II

Mt (SIJ I ltliin Crin StUiIM ffi-tt-ll]

iF \7

IMl <6I< I divin CrMI SlClioni K-H-W m

11"1 II"' «•• II"' II"' II"1 II"' II'1 111 II II"' II II" 11' II II" II"' II" II II

II1 i

- 62 -



- 49 -

mi <EI' I Illitn Crtll Slclilnt

II 11 I I ' * 11'5 I l II"3 I l U I I 1 I l

Ml (611 t Illtin [ni l SlcLilM «Mil

II"1 II" II' 11 II 11 II" II" 11 II'

nul <in I Illiin Cf#ll StclîlRI «-H-III

II' If

- 63 -



- 50 -

Ml Sl?< I lllftn CfIII StClilftl SI-Si-IH

Hi»

' S12I UIn Crt»

if i f i f i f i f i f * if* ii*' il ii'
RtI



KtI BlI

- 51 -

m ii» I Itliin CrtlS SlClilM Sl-Sb-UJ

II"' 11"' H ll"J II"1 II"1 111 11I I ' 11

MI SI» I Itliin Crill Sicliini

H'1 11'7 I I ' * l l 'S H 11"3 11"1 II"1 111 I I

IMI SMI n*l USI I Uliin Crus Sicltoni EI-U-ISI

II • 11 II ' II ' II ' II * II * II ' I



il n » K

M

I Ulfin CrMI SlClisn| I Itliin Crut S

' t â ' l 1«*3 I A ' 1 ! • " J « A * I A ' I taV IHJ

II " II • II • I I * II • II " II * II • 11" II

I Itliin Cou S I Ctliin CfMI SlcLiim

n's u"' u'J H'1 il ir ii



- 53 -

urn u s ; I Uliin trtn Slcliom 6J-E.-15!

Il ' Il Il " Il * Il Il ' Il ' Il • II' Il

MT (Hi

il1 t

Il • 1 1 ' I I • 1 1 3 II I I ' II II ' I f II'

IWT 83S< I ItLfin Croii SlcLioni 6J-trl54 MT ((St I Itltin Cretl Stcliom

I I • II I I ' I I ' I I ' I I ' I I ' II ' I f II
II IM

II"1 II II"* 11'5 II 11 II II'1 111 tl

- 66 -



i l" 1 i l i l" 1 i l"5 i l ll"J i l"1 il"' i l 1 II il"' »"' il"1 il'5 il"' II"J il"1 il'1 il il'

II'1 II" 11"1 U II ll"J II"' II"' 11' II

- 67 -



- 55 -

UI 7411 I ItIfIn [nil SlCl 74-H -UJ

II ' II II ' II - II II ' II * II ' II" II

MT 74H I Itlfin Crtll Stclitni

II"" II'7 II"* II"' II 11"3 II'1 11"1 111 II

Ml HK I (llfin Crin Stclitni 74-11 -IIS M T 7SI7 I Itlfin Cri» Stclitni «•MM

II'1 II II"1 11 II II II"1 II'1 111 II II"1 II II"' II'5 II"4 il'5 II"* II*1 111 II

- 68 -



- 56 -

Ml /EII I Calvin Crm SicLitnt K-OI-III

II'1 II II'* II'5 II II"3 II'1 II II' II

Ml '6It I Itliin Cf»n Si K-Oi-Ul

II'1 11"' II"1 11"* II ' ' 11'3 II"' II'1 111 II

,1« I

IMI '6Sl K-Oi-IJI

Il ' 1 II II"1 I I ' ' II II"3 II"' II"1 11 II

Ml /SS? I Iilvin Cens Siclilni 7C-Oi-IS?

II'1 11" II 11 II II'3 II'1 II'1 II1 II

- 69 -



- 57 -

ii'1 ii"7 n'1 i r i r ii'3 H"* II'1 ir irII"1 II II"1 11"5 H II"1 II"* II"1 II1 II

il"1 il u'1 n'b il n"1 n'1 II"1 ir II

- 70 -



- 58 -

PART 2. Flots of reaction cress, sections
into isomeric states.
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