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TABLE 1 

High energy capture y-ray transitions from the 237Np(n, y) reaction and the levels of 238Np TABLE 1 (continued) 

E ,1E 
/", a) ,1/", a) E,,< ') ,1E", b) E ,1E 

,1/", a) 
Ecxc

C
) ,1E", b) 

(keY) (keY) (keY) (keY) (keY) (keY) 
/", a) (keY) (keY) 

- -- ----------- - ----------------------- ----~--.--

-------- -- -------"-

5487.6 0.6 5.7 0.9 0.4 0.6 4441.6 f) 0.6 6.9 2 1046.5 0.6 
5352.0 0.15 100 4 136.0 0.3 4422.9 f) 0.4 11 2 1065.2 0.4 
5305.7 0.6 8 1.6 182.3 0.6 4407.1 f) 0.6 6 2 1081.0 0.6 
5297.4 d) 0.6 5 1.5 190.6 0.6 4399.1 ') 0.6 8 2 1089.0 0.6 
5271.5 ') 1.0 6 2 216.5 4380.3 ") 0.7 17 3 1107.8 0.7 

5238.05 0.15 35.6 2.3 250.0 0.3 4368.5 ') 0.7 10 3 1197.6 0.7 
5229.3 f) 0.5 7.5 1.5 258.7 0.5 4345.1 0.5 11 3 1143.0 0.5 
5153.7 f) 0.8 4.2 1.5 334.3 0.8 4325.0 0.4 27 3 1153.1 0.4 
5140.5 0.4 11.5 1.9 347.5 0.4 4312.0 0.5 10.4 2.4 1176.0 0.5 
5120.0 0.5 21 3 368.0 0.5 4232.0 0.2 48 3 1256.1 0.1 

5115.2 0.6 14 3 372.8 0.6 4227.6 0.6 13 3 1260.5 0.6 

5101.6 0.3 16 2 386.4 0.4 4212.0 0.4 16 3 1276.1 0.4 

5046.3 0.2 39 3 441.7 0.3 4196.8 0.3 17 3 1291.3 0.4 

5030.55 0.15 56.6 3.2 457.4 0.3 4174.6 0.2 24 3 1313.5 0.3 

4960.0 0.6 9 2 528.0 0.6 4157.4 0.5 28 3 1330.7 0.5 

4123.3 0.7 15.3 3.5 1364.8 0.7 4920.4 g) 0.5 8 2 567.6 0.5 
4118.3 0.7 13.4 3.4 1369.8 0.7 4903.8 h) 0.3 18.5 3 584.2 0.4 

0.3 19.5 3.5 1375.6 0.4 4112.5 4886.5 0.7 9 2 601.5 0.7 
4103.5 0.2 30 4 1384.6 0.3 4868.5 0.2 32.4 2.5 619.5 0.3 
4095.3 0.4 13 3 1392.8 0.4 4841.0 f) 0.7 7 2 647.0 0.7 

4079.6 0.5 16.6 3.3 1408.5 0.5 
4814.4 0.2 33.5 2.3 673.7 0.3 4042.4 0.6 11.5 3 1445.7 0.6 
4795.5 0.5 5 1.5 692.6 0.5 4004.0 ") 0.8 13 3 1484.1 0.8 
4778.80 0.15 54 3 709.2 0.3 399S.3 ') 0.7 8 3 1492.8 0.7 
4765.6 0.7 10 2 722.4 0.7 3979.1 0.4 13 3 1509.0 0.4 
4723.9 0.6 7.4 1.9 764.3 0.6 

3941.6 0.7 14 3 1546.5 0.7 

3776.6 0.4 20 4 1711.5 0.4 
4705.6 0.5 9 2 782.4 0.5 3665.6 0.5 13 4 1822.5 0.5 
4690.7 h) 0.3 16 6 797.3 0.4 3383.8 0.5 16 4 2104.3 0.5 
4687.7 0.8 15 6 800.4 0.8 3378.6 0.4 19 5 2109.5 0.4 
4678.3 0.2 42.5 4 809.8 0.3 
4674.2 0.7 11 3 813.9 0.7 2630.7 0.6 22 7 2857.4 0.6 

4653.4 0.5 11 2 834.7 0.5 a) It is estimated that the scale unit corresponds to one photonjl 04 capture. 
4619.1 g) 0.4 19 2 869.0 0.4 b) Relative errors only. 
4584.8 0.3 21 2 903.3 0.4 ') Assuming Q = 5488.1 ±0.2 keY. 
4571.5 0.8 9 2 916.6 0.8 d) Probable '5N impurity. 
4559.0 f) 0.6 8 2 929.1 0.6 ') Doublet. One component is from 15N. 

f) Doubtful. 
4539.2 ') 0.5 12.3 2.7 948.9 0.5 ") Possible background contribution. 
4517.4 f) 0.6 7 2 970.7 0.6 h) An Al background contribution has been subtracted. 
4501.6 f) 0.3 20.3 2.4 986.5 0.4 
4461.5 f) 0.6 8 2 1026.6 0.6 
4454.7 f) 0.7 7 2 1033.4 0.7 



TABLE 2 

Low energy transitions from the 237Np(n, I') reaction TABLE 2 (continued) 

£ (keV) ,1£ Ire! M Assignment £(keV) ,1£ I rel M Assignment 
-------------"--

49.37 0.03 48 II 136.0- 86.6 391.25" b) 0.10 1.3 0.3 
53.60 .) 0.12 0.3 405.20 0.15 1.7 0.3 
57.95 .) 0.15 I 0.3 430.85 0.06 4.7 0.4 
59.2 0.2 0.9 0.3 121.8- 62.2 461.55 .) 0.15 2.3 0.5 
60.16 0.04 3.5 0.9 86.6-- 26.4 496.61 a) 0.09 3.9 0.5 

72.89 0.03 4.2 0.8 
530.7 0.2 1.8 0.4 73.81 0.04 3.1 0.6 136.0-- 62.2 
538.30 0.12 2.6 0.4 79.78 0.08 0.8 0.2 
541.20 0.12 2.8 0.4 82.23 0.03 4.1 0.7 
551.65 b) 0.12 1.4 0.5 102.64 ") 0.12 3.2 0.7 
555.25 0.15 2.3 0.4 

105.95 ") 0.25 0.8 0.4 
557.20 0.15 2.8 0.4 107.21 0.05 4.8 0.5 
584.35 0.15 3.0 0.6 646.6-- 62.2 109.69 0.04 9.9 0.6 136.0-- 26.4 
606.7 0.3 2.4 0.7 115.76 ') 0.09 2.4 0.4 
620.10 0.15 3.8 0.6 646.6-- 26.4 121.79 0.04 1.5 0.1 121.8- 0 
646.8 0.2 4.2 0.8 646.6-- 0 

124.3 0.2 0.3 0.1 368.4-243.9 
648.2 0.2 3.7 0.8 126.40 0.13 0.5 0.1 

136.000 0.025 4.2 0.2 136.0-- 0 a) Doubtful. 144.45 0.08 0.8 0.1 
b) Possible background contribution. 152.94 0.04 4.0 0.3 368.4-215.5 

153.74 0.06 2.9 0.3 
156.43 0.03 34 2 182.8- 26.4 
160.63 0.04 2.9 0.2 
176.53 0.07 1.1 0.2 
182.85 0.03 100 7 182.8- 0 

189.08 0.04 3.4 0.3 215.5- 26.4 
215.49 0.04 5.6 0.4 215.5- 0 
217.60 0.09 2.2 0.4 243.9- 26.4 
218.5 0.2 0.7 0.3 
232.37 0.04 4.5 0.4 368.4-136.0 

233.64 0.08 1.5 0.2 
236.00 0.04 5.1 0.4 
243.92 0.03 27 2 243.9- 0 
250.30 0.05 2.5 0.2 
264.70 0.13 0.9 0.2 

281.80 0.15 0.8 0.2 368.4- 86.6 
289.0 0.2 1.0 0.3 
294.1 0.2 1.4 0.5 
297.70 a. b) 0.15 6 2 
332.15 0.04 6.9 06 



Weighted avo energies 
J IT b) 

E;(keY) E" (keY) 

5352.2(0.3) 136.0 1-3 
5308.4( 1.5) g) 179.8( 1.0) 2,3 

[5304.4(2.0)] [183.8(2.0)] 2-4 ± 
5272.9( 1.0) 215.3(1.0) 2,3 
5241.7(1.5) g) 246.5( 1.5) 1 .. 3 ± 
5238.6( 1.0) 249.6( 1.0) 1-4 ± 
5232.0( 1.5) 256.2( 1.5) 1-3 ± 
5202.2( 1.0) 286.0( 1.0) I·A ± 
5166.8(1.8) 321.4( 1.8) 1-3 ± 
5155.7(0.8) 332.5(0.8) 1-3 ± 
5138.2( 1.0) 350.1(0.8) 1-3 
5120.0( 1.0) 368.2( 1.0) 1-3 ± 
5114.1(0.9) 374.1(0.9) 1-4 
5102.4(0.6) 385.8(0.6) 1-4 ± 
5047.8(1.5) 440.4(1.5) 1-4 ± 
5031.5(0.6 ) 456.7(0.6) 1-4 
4961.0(0.7) 527.2(0.7) 1-3 
4921.9(0.7) 566.3(0.7) 1-3 
4888.2( 1.5) 600.0(1.6) 1-4 ± 
4864.4( 1.5) 623.8(1.5) 1-4 ± 
4842.0( 1.3) 646.2( 1.3) 1-3 ± 
4813.9(0.8) 674.3(0.8) 1-3 
4795.7(0.6) 692.5(0.6) 2,3 

TABLE 3 

Results of the 137Np(n, y)138Np reaction at thermal and resonant neutron energies a) 

Thermal 0.489 eY 1.33 eY 
--------- --- _._---_. 

E;. (keY) 1; (rei) E; (keY) 1), (rei) E;(keY) 1, (rei) 
".-------- ---- - ------------- -----

5352.1 (0.3) 100 (10) 
5308.3( 1.2) 10 (2) 531 0.2( 1.8) 19 (6) 

[5302.9(1.8)] [10 (6)] 
5269.0(3.0) 5.4(2.4) 5272.5(0.3) 89 (9) 5271.2(2.0) 23 (9) 
5242.9(3.0) 
5238.6(3.0) 33 (10)') 5238.6( 1.0) 19 (8) 
5234.3(3.0) 5233.4(2.3) 35(14) 5230. 7( 1.5) 22 (8) 
5202.2( 1.0) 2.8( 1.2) 

d) 
d) 

') ') 5139.6(1.2) 74(20) 
5120.8( 1.0) 10 (3) 

5114.8(0.6) 89 (9) 5112.8( 1.0) 32(10) 
5103.0(1.5) 10 (4) 5101.8(0.4) 40 (6) 
5047 .2( 1.5) 37 (9) 5048.4( 1.5) f) 30 (7) 
5031.3(0.5) 70 (7) 5032. 7( 1.2) 68(10) 

4960.0( 1.0) 100(10) 
4922.4( 1.0) 52 (9) 4921.4(0.4) 100(20) 
4890.0(2.3 ) 16 (6) 4887.0(1.2) 31(10) 

') 4864.4( I. 5) 27 (7) 
') 4840.6( 1.0) 53 (9) 4844.2( 1.3) 29(10) 

4813.6(0.3 ) 37 (3.7) 4813.3(2.0) 39(18) 4813.1(1.5) 15 (6) 
') 4795.0(1.5) 15 (8) 

1.48 eY J,n
aPI 

= 2 + 

E; (keY) 

5352.6( 1.8) 

5307.7(1.2) 

5274.2( 1.0) 
5241.2( 1.6) 

5234.6( 1.5) 

5166.8(1.8) 
5155.7(0.8) 
5137.5(0.8) 
5118.5(1.8) 

4961.8(0.5) 
4924.5(3.0) 

4843.0(2.0) 
4815.8(0.8) 
4796.1(0.6) 

I, (rei) 

7.9(2.9) 

51 (9) 

57 (9) 
22 (6) 

15 (6) 

28 (9) 
68 (12) 
37 (15) 
49 (12) 

100 (10) 
25 (9) 

21 (10) h) 

86 (9) 
52 (12) h) 

5.8 eY J':PI = 3 + 

E,(keY) 1, (rei) 

5310.2(3.0) 34(15) 
[5305.9(3.0)] [16 (8)] 
5273.9(3.0) 32 (8) 

4793.7(3.0) 100(10) 

a) Transition energies in the first column are a weighted average over thermal and resonant data. Excitation energies are deduced assuming an energy of 136.0 keY for the state populated by the 5352.2 keY 
transition. In addition to the relative energy uncertainties indicated in keY in parentheses there is an uncertainty of ± 1.0 keY in the overall absolute energy scale. The uncertainties in intensities are in the same 
units as the intensities themselves. The strongest transition for each neutron energy is given an intensity of 100. 

b) The 1" values are deduced assuming dipole primary transitions and assigning EI multipolarity to the few strongest transitions. In addition, a level populated at least moderately strongly at two or more neutron energies 
is assigned negative parity. Where the parity ± is shown, it indicates that, though negative parity is still more likely, positive parity cannot be safely ruled out. The parity assignments assume single levels. If the 374 keY 
level is a doublet (see text) the parity of each member can be either + or - based on the resonance capture data. 

') Partially resolved multiplet, summed intensity given. 
d) Weak peak definitely present in spectrum: no reliable intensity can be extracted. 
e) Peak obscured by contaminant line or first escape peak. 
f) Possible doublet. 
g) Complex group at most neutron energies, most likely decomposition given. 
h) Peak contains contribution, form first escape peak of higher energy y-ray, which has been subtracted to obtain the listed intensity. 



TABLE 4 

2-~8 
Exci tation energlE's of levels In ... Np, differential 

cross sections in (d,p), and orbital assignments 

Excitation do/Ml dO/drl 
do(85°) 

Assignment 
a) 

energy 85° 135° R = do(1350) (keV) ()lb/sr) ()lb/sr) I'Tr orbitals 

0 26.4+ 1.1 19.7~1.4 1.3 2+ A-C 

26.5+0.8 17 .6~1.0 16.2+1. 3 
+ 

1.1 3 A-C 

62.0~0.7 6.9+1.1 12. 5~1. 5 0.55 4+ A-C 

86.9~0.5 28.6+2.2 
+ 

29.2~2 1.0 3 A+C 

107.3+1.2 4.2+1 8 .9~1.4 0.47 
+ 

5 A-C 

123.0~0.5 13.9~1. 5 15 .9~1. 8 0.87 4+ A+C 

165.1+1.2 0.74 
+ 

10 .0~1. 3 13. 5~1. 5 5 A+C 

221. 2+0.8 8.6+1.2 9.7~1.0 0.88 6+ A+C 

278.1+1. 0 23.6+4.1 0.66 
+ 

15. 5~1. 5 5 A+D 

328.6~0.5 14.2+2.0 23.8+4.1 0.60 6+ A+D 

374.7+1.0 11.0+1.6 18.9~2.6 0.58 
+ 

2 , 3 
+ A-D 

389.9~0.9 13. 8~1. 7 23.6+2.8 0.58 
+ 

7 A+D 

409.5~0.5 2.9~1.0 8. 5~1.8 0.34 

431. 3+0.6 8.2+1.3 15.4~2.3 0.54 4+ A-D 

456.3~0. 7 8.4+1.4 14.0+2.2 0.60 
+ 

5 A-D 

524.2+0.6 7.6~2.0 7. 3~1. 6 1.0 6+ A-D 

603.7~0.6 3. 3~1.0 5 .6~1.0 0.59 

630.6+1.3 6.2+1.2 10.0+1. 3 0.62 

648.7~0.5 5 .9~1. 2 4.7~1.0 1.2 

675. 6~0. 5 4.7~1.1 7.1~1.2 0.66 

691.9~0.6 9.7~1.5 15.6+1.6 0.62 

5+ 5 
a) A ="2 [642J, B = 2" _ 2+ 

[631J , D - 2 [622J 

11 



TABLE 5 

Energies and assignments of the levels observed in the different experiments 

242mAm High energy Low energy Resonance (d, p) I"K Q 3) Config-
:x-decay (n, y) (n, y) capture uration b) 

----~.-- ------- - ---- ------ ------------ ---------

0.0 0.4±0.6 0.0 0 2+2 A A-C 
26.4 26.39±0.03 26.5±0.8 3+2 A A-C 

62.7 62.22±0.05 62.0±0.7 4+2 A A-C 
86.7 86.61 ±0.03 86.9±0.5 3+3 A A+C 

106.1 107.3 ± 1.2 5+2 A A-C 

121.8 I 2 1.78± 0.04 123.0±0.5 4+3 A A+C 
136.0 136.0±0.3 136.01 ±0.02 136.0 ') r3 A B+C 
165.9 165.1±1.2 5+3 A A+C 
179.2 179.8± 1.0 4-3 A B+C 

d) 182.3±0.6 I 82.83± 0.03 183.8±2.0 2-2 A B-C 
216.5± 1.0 215.48±0.03 215.3±1.0 3-2 A B-C 

221.2±0.8 6+3 A A+C 
233.1 5-3 A B+C 

243.93±0.03 246.5± 1.5 
250.0±0.3 249.6± 1.0 

258.7 e)±0.5 256.2± 1.5 4-2 B B-C 

275.7 278.1 ± 1.0 5+5 B A+D 
286.0± 1.0 1-0 C B-D 

301.0 6-6 B A+E 
321.4± 1.8 

328.6±0.5 6+5 B A+D 
334.3 e)± 0.8 332.5 ±0.8 1+0 C A-D 

342.6 5-5 A B+D 
347.5±0.4 350.1 ±0.8 ro B B-D 

368.0±0.5 368.2 ±0.04 368.2± 1.0 2-0 B B-D 

372.8±0.6 374.1 ±0.9 374.7 ± 1.0 
2+0 B A-D 
3+0 C A-D 

386.4±0.4 385.8 ±0.6 
389.9±0.9 7+5 B A+D 

410 409.5 g)±0.5 6-5 B B+D 
43\.3±0.6 4+0 B A-D 

441.7 ±0.4 440.4± 1.5 4-0 B B-D 
456.3±0.7 5+0 C A-D 

457.4±0.3 456.7 ±0.6 
465 
486 

524.2±0.6 6+0 B A-D 

528.0±0.6 527.2±0.7 
567.6 f)±0.5 566.3±0.7 

584.2±0.4 
601.5±0.7 600.0± 1.6 

603.7±0.6 
619.5±0.3 623.8 ± 1.5 

630.6± 1.3 
647.0 e)±0.7 646.58±0.1 646.2± \.3 648.7±0.5 

673.7±0.3 674.3±0.8 675.6±0.5 
692.6±0.5 692.5±0.6 691.9±0.6 

The data for the 242mAm decay are from ref. 4). 
3) Q indicates the reliability of the assignment: A = reliable; B = probable; C = possible. 
b) A = nr[642iJ; B = nr[5231]; C = v! +[63q]; D = V1+[622iJ; E = v}+[624U Band-heads are 

written in bold characters. 
') Adopted energy to determine the reaction Q-value. 
rl) This level has been disclosed in a new investigation by HotT. 
e) Level feeded by a doubtful transition. f) Possible background contribution in the feeding transition. 
0) It is not clear if this level is the same as that observed in :x-decay. The assignment is valid for the latter. 

12 



















f\) 

f--' 

8 
(1) 

rt 
PJ 
Ul 
rt 

~ 
I-' 
(1) 

Ul 
rt 
PJ 
rt 
(1) 

* 

ptoc'iJ~ucr IS Lj r L f>t 

A*I Z. 

I-<AL' LId, 
(H I 

AlILlA" 

-137 
IH 
133 
13Z 
130 

13~ 

13~ 

132 
132 
131 
130 

-133 
131 
131 

-129 
-129 

128 
lZ~ 

136 
132 
132 
lZ9 
lZ<1 
127 
1Z5 

lZ 7 
127 
12) 
125 
123 
123 
122 
122 
121 
120 

,e 34.400 -1 
~8 17.CCO -1 

2 JI~ 

4 I)l~ 

o JI~ 
1 [JIll 
'I ,)IR 

~(j ?400 -I 
5~ 4.2GO -I 
71 .?OO-I 

~7 1'1.)CO 
~7 19.5UO 
57 4.)00 
57 ".500 
)7 1.020 
)7 .l"~ 

50 
)0 

50 

~" 
50 
56 
)0 

'>, 
,5 
55 
,5 
,5 
:.) 
) 

;4 
5" 
') 4 
~4 

54 
54 
:;4 
:.14 
,4 
j4 

3ti.900 
270.000 
210.000 

Z.DO 
2.1 )0 

5&.320 
58.320 

3Z8.800 
156.100 
1)80160 

32.uolJ 
32.0bO 
0.270 

.170 

~13.740 

873.740 
!7.Z('J 
17.20:) 

2.1 0:) 
2.100 

lG.leo 
2G.ICJ 

.bJO 
• b 7 J 

a 4 CU~ 
\J 4 )I~ 

\J 7 ClJ~ 

o 7 1)J~ 

a !j CUM 
o "DI~ 

11 b ICUM 1 9 CUll 
1 8 DIK 
1 1 G CUM 

III CuM 

ZI 31
CUM 

2 7 CUM 

21
1
°I

C
:.I'1 2 10 DIR 

l. lZ eu,", 
2 lit CUM 

3 12 CUM 
3 12 DI~ 

3 14 cu~ 

3 II, DIR 10 CU'I 

17 1 c lJ ~ 

1 ~ I::U ~ 
I" CiJ~ 

LA~T~A\U~ TA.~LT 

.0~ A ~J~ ~ 

6"(""~) III (J 

4.43 
5.72 
1.7~ 

4.22 
!. 10 

?~.40 

19.'1() 
17.30 
13.1') 
19.30 
0.00 

1. ~ 0 
.qu 
.70 

1. ? 0 
.J0 

7. DC 
I>.OG 
~.OJ 

4.'>0 
l.OO 

.00 

73.1>°118.00 
3<1.90 ).00 
ZO.60 4.00 

5.70 .00 

l7.dol 2.00 

.90 I .1:> 
7.80 .dO 

',I,.
7°17.,C 46.UO O.'iO 

l~./[j 0.)0 

20.)0 4.)0 

,c) 1.7 Q 

21>.00 
41. }O 
1~.40 

30.20 

19.,>0 

17.20 
3.I.J 

~.:lO 

,.00 
7.00 
~.JO 

3.00 

". J'~ 

~.oo 

1.") 0 

fJ( ... ~) I!:. F) 

3. ?l 
b. 1" 
1.9) 
).3 3 

.1:) 

1.10 
1. 4~ 
.70 

1.60 
e00 

3 j. 3) 1 ,). J 0 
n.l0 -).00 
20.,,0 6.00 
1~.)O 4.50 
20.90 ('.00 
12.00 .00 

f>9. 1 °IJ)·CO 
)0.00 10.00 
29.10 7.00 

7.30 .00 

2ldOI 3. Cia 

1.011 .32 
'1.41> 1.80 

'>0.3017. 00 
'j3.00 ;;.~o 

.1<'.60 12.00 
2R.g3 4.30 

,">7.l0 i~.(,O 

2d.30 ~.OO 

:>0.40 "..)J 

21.60 :".oc. 
3 4. 1 J 4. ,j 0 

t4.4 J! 'J.7] 

17.~01 ~.aJ 
s.Ja .00 

~~"l 

() (",b) 

.1.00 
5.J~ 

1.'17 

'.b'l 
.70 

,J ~. 1 J 
Z2.50 
1905J 
14.bO 
I~.)J 

8.00 

fir;:;-

1.00 
• f:>C 
.60 

1." C 
.00 

~.70 

6.30 
b.OO 
4.50 
3.70 
.00 

H. 3°IJ5.0C 
43.70 4.'0 
25.20 4.UO 

7.40 .00 

1'J.~01 2.1)0 

1.0b 
7.83 

)~.GJ 

47.60 
32.7 J 27.10 

'>5.50 
33.00 
4 r) _ 1 ) 

1~.OO 

1'.'1) 

? Z.).J 

16.3J 
5.:10 

.27 
1 .l a 

'.'>0 
1.50 
3.'>0 
4. 1 Ci 

O.6C 
4.00 
.,. ')C 

'>.JC 
1.?C 

j .3e 

,. ~~, 
• ,")C 

C"5IU~ TA,,~FT 

[,) ... IAA 

-1 

-1 

-1 

u 
c 
o 
o 
o 

OIR 

4101< 

)P 

DI~ 

4 C U'1 
4 D I R 
~ C:J~ 

i CUI'-! 

~ICCl'1 

~ I ;,- t,: 
1) ~ 'J ~ 

III~J~ 

l~ l ~ uy 

13 Co' 

t) (M(,) 

7. ~G 

10. be 

4.1)0 

77.~C 

41. ~C 
H.le 
2 0.10 

7.7 C 

f 1. ~ J 

50. 3 'J 
4? h:.J 

? ". 7" 

!. "}. ')-, 

1 'J. ') C 
7. :, r" 

~I) 

.80 

• 00 

.<JO 

~.OO 

'>.00 
6.00 
2.'>0 
2. 30 

1. 00 

?OC 
/'.00 
I •• 'JC 

J .. 'J 0 

':.I.ee 
.OC 

I~DI~E TA"Gf'T 

~ -ZIllA ~( ... b J 

-I 2 I,ll" 3.7 J 

-1 4 111 ~ '1 ... J J 

-1 ? I ') I ~ 3.'>0 

b.1) 

.70 

,~ • "0 

• 7 ( 

1--3 
Pl 
t) 
I-' 
(]) 

I-' 

o 
~ o 
rn 
(f) 

(.I'l 
tt:l 
o 
1--3 
H 
o 
Z 

< 
(f) 

N 

~ 
Z 
t::l 

~ 



Table 1. 

.x .. 

-; 
1 .. 

H. 
<l 

G 
<l 

(cont. ) 

000 a 0 0 
~ .... _.r"I 1"\1 a a 

Ona 0 ("') 0 
.(\ ~N ..0 ,7"-· . . .. 
., 0 N f'J rn ,,. 

.0"''' N 

.. r 
:::> :::> 
u u 

000 o 0 

oooooo~oo 
.o""'r"IQUI\OOO · . . . . . . . . 
~_O:--.f\,;'I),r.-I' 

000000''''::00 
N"-.:""'O","C'P'J'\_er:" · ....... . 
_,.... 1"I"'I.,r. ., Q.l 'X" _ '" 
.... _,crn"r\"NN_ 

<1~rx£:Jt'S:~r 

--::'J-~-::'I-.;:l 
OOuOuOUOu 

"",":,.C"n~", ...... ~., -------
.r't 0 :.J ...,; Io..J ,) IJ U Q 
~~OOO..)::l...,.f'I · ..... . 

~ :r ,..,. ('t"j ...... 

o 00000 
'2) ",OO.J'\~ 

n 00000 
.0 .ro.",N3"O · ..... 
,... ~O""O'J"\ (\,j _N .... __ 

F'vyrr 
:;,-~:;= 
uouuu 

00";'0000 
aOQw ..... OoO 

(')-'~OO..:'l::J 
O".. ..... .l\.l'''OO · ..... . 
O~....,r--.l\,..._ .., N __ r....N 

2:X£'Y'£TE 
::>-,::)-::>::>::::J 
Ut"::luouuu 

1"\.i1'\.J""~f'~"'" -------
a '.:J 0 "J -"')....:l U .c-"' ...... .o_:;:) · ..... . 
,..._~_ .... ""t""'I 

0000000 
./'\.l!Joo..,...,...r-. · . . . . . . 

_~.oNO ... .... 
0000000 
"'NO"",..oN~ · . . . . . . 
lI\.om.c.o..cN 

O"'f\J ,... 

~Oi:~roc::3C"" 

---~--::I OOOuOOlJ 

00000 00 
.1'\0000 00 · . . . . ,... .... "'0,... .... .... 
OOCloa 00 
N"' ..... ..cO .1">"'" · . . .. .. 
",.001"1.0"" «-,.... 
..... "',...,... _ N 

2:(Kxrlt rr ___ 'J_ ':)~ 

aeQUO uu 

_f"""\,J'~.e TO _~ ____ N 

0'0000 0 
0",,0J\./\ 0 · . . .. . 

.... ,.,N ,., 

o 
.~ 

o 

"":'00 
,.J "r. I' ... 

-1'_ 

::::- co ,_) 
0": T '"""; 

L) ~u u 

000 

ur---i---r----------------------;------------------~r_------------------~r_----------;-------------_r------

• . ") 
::.. 
~ 

.. ~ c:S: 

10 
<I 

.... 
{ 

----1.0 

10 
<l 

.r.~..:>:"'()"")no~ 

",_.c7'..,J"""':-'C-r 
e • • • • • • 

t""'I .... ~"'t""'I,..,.:rJ ""_t""'I __ 

n:::l,,:)O(')f"""~OO 

;:"Or~OO"":lO.,/'\ · . . . . . . . . 
_Ort)Xi~.,/'\ ....., 

..,~"")onnnn.~ 

,,=,..c~-""'":)'"""'C"::) · . . . . . . . . 
""1"'.:').0":17-"'" .D "I'\I_t""'I __ 

,:)Q~OOOOOO 
..c .... o.ooont")~ · ....... . 

':I''''''..o..,,J'\.J'\~ 

0 ... 0 ~ (').-, r,:) 

""1""":0.,1".13)"" · ..... . 
~~Cf'Tla.,/'\-I' 

'" 
O.:l.:l -") O'J ~ 
.l'\OO.l"l.n.t"lO · . . . . . . 
.". ,.,-,...."'..., 

...,OO":"lO~1"') 
~O_..,,"'.,I"N · ..... . 
- ,r\J"..,,,,t""'I 

'" 
o~ooooo 
"".f' ".."1,.,.. ... 0 · ..... . 4_t\J ___ t""'I 

.... D!"")OQ 
,....N~"",..,. · .... 
~.rI"~ 

... N 

NOf")On c 
~t""IOO() 0 · . . . . 

r.~,., Tl 

~o,..,o"") 

.,,.., ..... N~ · . . . . 
..... .1\.:00" 

"'N 

_0000 ...,..,...,CO · .... 
",.oN 

'" o 
.; 

,.r- _ ..... 

.:J t") C.; 
0-.-,,) ... ...., 

::lOU 
0('0'": - ,"'" · .. . '" "" ..... '" .... 

':) ") '."") . ." 

-:;''''''' ~,.... · . . . - ~."'\ 

...:.. u 0 :1 
() ..... (') -:. 

~ I---;---~--------------------~------------------~--------------------~------------+---__ _=------~-----I ~7 ''''0000000 0000000 ~ZOOO 0 O~O ~o~n 
~ ~ ~~.l'\"'NO~~,..,. O __ rOc~ ~_~,.,.._ ~ ~~~ ~~~~ 

x I' • • • • • • • • • • • • • • • • • • • • • • • • • 
~.o",,,,~"'.O, .,. • .o~On_ -.0 ... .., N 0 n~~~ 

,~ -
'>--'
;;J r .... -
~') ~ 

-~ .. 
-r 

22 

~ ~_N____ ~ NN 

N 
<1 

* 

QlocE..l(7:.lXr::a.2': 
__ ~_:::l_::'I_~ 
OClUOU(")U.:lU 

1""'!.J'\..o"Q.D.X)':J'~O ____ ..... ___ N 

OOoO":)~~~o 
Ool?.:')O",t'\,Jro..n~ 
NOt'f'\"" __ """"""" · ....... . ,...,0""'''''1''\IN __ 

00 ......... 

rw"""""""'~"'''''~
./'\.f'to.l"l J'\.l'\."'I~.r'\ t\ 

.Q.,~r"'\ __ :"')Ol'7' 

NNN"'~~NN_ 
..-4~ ......... _ ......... -4 .... 

metastable state 

£..x I:!k. ~:a: E 
=>-;::)-=>::l::l 
UOU~UUU 

onooo""o 
oao~o~.:t 
003'"~OO''' · ..... . 
~"'''''~'''-4''' 0.,. ........ ..-
".., 

..... _0"'-"''%),....'" NN ........... _ .... -_ ................. .... 

2::YX£:" r. ___ :l_ ~ 

o.-:'\oun U 

o~O...,OO"'-'1" 
00'-':>=>.1\0-
2)t\,j_~'XINJ'\_ · . . . . 
01':7' .. "'\ t\.. t\j 

.0" 

-_ .... _ ..... -.... -
.l'\.f\ J'\../\../\ .... l'\ ~ 

"';:Ji:t),...,...~.J'\,.., 
f'\/l'\.I ................ _-..... .... -_ ........ _ .... 

I I 

~ ... ~ 

1" k. 2_ ~

::J-~~ 
U.rj U l_' 

~,....,,':),.., 

N,JO!' 

0' :1' - ,. · .... , , 
(J 



I\) 
w 

* 

s 
CD 
rt 
PJ 
(fl 

rt 
PJ 
0' 
I-' 
CD 

Ul 
rt 
PJ 
rt 
CD 

-

P.(:'; J U C r I'> G L_ i't L ~ '; T 11 .".1 '~ (} " I ~,.., '; t: ~ :t'l I U,iI! 1 A..-:.Jt" T I'IJ[~t r.Hut r 
hAlf, LIt';' oJ ~. ~ 

\/1'; A I·' ) 0,\ I 
'_+-__ ~II ~:::t.Al [~(t'~LJI~I)_ s-,"~b;T ~r: ~~:'\";EEzI6a5(mb)i ~'J i2z lM ! l')(..,~) i6

1) 

( t,) A* 7-
i 

106 47 
107 47 

204.000 
'11>O.OCO 

10 133I:JI~ 
10 J4 CU~ 

1. 16 
2. td 

.20 

.10 
1.?1> 
2.00 

.20 

.00 
1 • 12 
2./,0 

.20 

.~o 

'l127 LJ1'< 
8 2'1 CU"1 

I ------1-------
3. --10; .7C 
9.00: 1. gO 61 2l luH 

6 22 C U'1, 
7.CiO 

17.40 

------~-------.---~--~----------

101 
100 

4& 
46 

6.500 
90.000 11139I-::U"I .20 .06 .2 1 . ...;:; .25 .05 

9132 CU~ 
<;I 33 C:.J~ 

~:;-~--::1--::::::-r-:;1::1:::r--::;:1-::::-r-;:::-1;:::-j-::::-l::::--r-::r::-;;:r 
101 45 103.200 12 3R LJ1~ .ed .30 1.03 .37 1.03 .20 10 32 J1-
100 4, ?0.800 12 39 LJ1~ .63 .25 .07 .30 .~4 .27 10 33 uI-

-H 451 4.7001 I 1 I I I I lf1 14 rlJ~ 
99 4~ 3%.4v0 I II 101 H DHI 

i 
Z. ~oj 1.00 
1. 1 ~I .20 

-------

5.40 1. 1 () 
1.60 .20 
2. 17 .!>O 
1.4 C .70 
.50 .00 

___ + __ ~ ___ ~ ______ ~ ______ ~ ______ + _____ + ______ ; ______ ~ __ -r-----~------~-------

105 44 4.440 
103 44 ~50.4CO 

97 44 6~.120 

~6 

95 
94 

43/104.400 
43 20.000 
:, 3 1 

I 
4.8!l0 

---------~---------
-93 I 

42 I 6.9!>0 

I ---------1---------
92 41 243.04J 
90 41 14.600 

---------~--------

~1 4J; 7t.4CJ 

1113) D1~ 
11 3~ CLJ~ 

--r--
I 

121371 D1~ 
12 3~i CU'I 
12 Hi CUMI 

i 

'" ::f:;, 
! 

--~--

• 14 
• 11 

.OC 
• O~ 

.74\ .15 
.'19 .20 
.49 • 1 ~ 

.301 • OC 

------~-----~-------~-----.------~------~---~--~--~------~-------

7121>1 CU"I 
7 27 CU"I. 

---r--
dj 22 D I ~ 
~i 26 :J I ~I 
8i 27 Ol~' 
~I ?d c:.JMI 

6.6·) I 
3.'>0 

• 30 
2. qO 

.5 'J 
4.'1) 

8l' ? ~ :J I ~I 1 • 7 U 

--- -- ---l------I ' 
I ' 

91 22 i.l HI 6. flO 

913 a C U'1 4.71 
I 

---~--~--~------
101 

d 
10 

31\ CJ IR 
32 C U~ 
33 C U"I 

2.1 Q 

3. 10 
1.60 

111 14 

UI 35 
1237 

1 311 -l 

---'-------

~J--~:: 
c U~I 1.10 

--t------
:L~: 1.?G 

1 • ~ r:; 
3.~0 

1.60 
.70 

.00 

.80 

.10 

.'10 

... 0 

.00 

1.20 

.40 

.60 
• 3 C 

.20 

• ,cO 
.30 

.',C) 

r------------------ --- 1-----T-- r I -I- I t ~ ! _:; i ::. :~:~;; n --- mm ~:-~I~J-mT--rr __m l m ____ ;:I;; :;;m~;;I--;;;-1 
I 

8 
Pl 
t) 
~ 
(!) 

~ 

o 
o 
!:1 
rt 












