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Table 20.15: Resonances in *F(p, n)**Ne

E, (MeV) I (keV) 2ONe* (MeV)
429% 45 16.95
446 % 80 17.11
4492 20 17.14
4572 20 17.21
4,622 60 17.26
4712 25 17.35
4782 45 17.41
4,992 20 17.61
5.072 30 17.69
5.25 P 70 17.86
5415 ¢ 18.01
5.75b: ¢ 18.34
6.09 ¢ 18.66
6.47 ¢ 19.02

a (1952WI11A): these values should be decreased by
about 0.2%: see (1955K128).

b (1955MA84).

¢ (1951BL1A): broad resonances, stacked-foil
method.

13. 9F(d, n)2°Ne Qm = 10.646

Levels of 2°Ne derived from reported neutron groups are listed in Table 20.16: see also (1956BA1F,
1956 TO1C). The earlier reported 2.2 MeV state appears to be spurious. The g.s. and 1.6 MeV
groups show a clear stripping pattern, with [, = 0 and 2, respectively. No clear evidence is found
forthe 4.2 and 5.4 MeV levelsat £4 = 9 MeV (1955CA1F). Levelsat E, = 9.7 MeV (1950FR1C)
(9.977?), and E, = 11.85 MeV (1952WA1A) decay by «a-particle emission.

Thresholds for production of ~ radiation with £, ~ 10 — 12 MeV, are listed in Table 20.17
(1955BULE, 1958BU12). Observed ~-ray energies are exhibited in Table 20.18 (1951TELB,
1955BE81, 1957KR1B)". It is noted that levels yielding appreciable ~-radiation must be pre-
sumed not to decay by a-emission. The 9.97 and 10.61 MeV levels may be the T = 1 levels

 Noteaddedin proof: Recent studies of the y-spectra at £4 = 3.6 MeV confirm the work of (1955BE81) and are
not consistent with the fine structure reported in Table 20.17 (T.W. Bonner, private communication).
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Table 20.16: Neutron groups from °F(d, n)>*’Ne

E.*(MeV) | E."(MeV) L Jr o
0 0 0 0t 1+ 0.07
15 1.6 2 1+,2+,3% | 044
4.2
5.4
- S 3¢ { (0) 0+, 1%) 0.039
2) | @a+,2%,3%) | 1.0
9.0 9.2 1 0-,1-,2~ | 0.054
10.1

2 (1940BO1A).

b (1955CALF; Eq = 9 MeV).

¢ Unresolved levels; the angular distribution shows a composite of [, = 0 and 2.
4 Proton capture probability, in c.g.s. units, x 1048,

corresponding to 2°F(0) and *(0.65). The 10.6 MeV level has not been reported in any other reac-
tion.

14. F(3He, d)*°Ne Qum = 7.379

Not reported.

15. 9F(q, )2°Ne Qm = —6.940

Not reported.

16. 20F(5-)Ne Qum = 7.050

The decay is to the 1.6 MeV state of *’Ne: Ej(max) = 5.413 + 0.013 MeV. The energy of
the subsequent ~-ray is 1.629 4+ 0.005 MeV (1952AL26, 1952AL30, 1954W023). The relative
intensity of the ground-state transition is < 3.2 x 10~ (1954W023). The Fermi plot is straight
from the end point to £ = 1 MeV. With a half-life of 11.4 sec, log ft (1.63 MeV state) = 4.99,
log ft (ground state) 2 9 (1954W023). A search for -+ coincidences from the cascade decay of
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Table 20.17: Levels of 2°Ne from °F(d, n)?*’Ne
thresholds (1955BU1E, 1958BU12)

Ehresh. (keV) **Ne* (MeV)
510 11.11
600 11.19
760 11.33
850 11.42
1150 11.69
1350 11.87
1790 12.27
2060 12.51

Table 20.18: Gamma radiation from F(d, n)**Ne

E., (MeV) Assignment
A B C C
6.7+ 0.3
7.2
8.14+04 8.4 9.97 — 1.6
9.34+0.3 9.4 9.34+ 0.1 9.34 — g.s.
10.1 9.97+0.1 9.97 — g.s.
10.61 .S.
106 | 1061401 |or 008
122 —- 1.6
114 — g.s.
11.5+04 11.51 £ 0.2 or
11.7 — g.s.

A (19511E1B): Eq = 1.56 MeV.
B: (1957KR1B).

C: (1955BE81): E4 = 3.6 MeV. Corrected for Doppler shift.
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the 4.97 MeV state was unsuccessful: log ft > 6.5 (1958KA14). The (5-v) angular correlation
has the form 17 (0) = 1 + a cos® 6, where a = (0.94 + 0.28) x 1072, The anisotropy is attributed
to a “weak magnetic” interaction associated with the anomalous nucleon moments. The sign of a
indicates J = 2% for 2°F (1958B065, 1958GE1C).

17. 2 Ne(y, n)'°Ne Qm = —16.912

A giant resonance is observed at £, = 21.5 MeV with I' = 6.6 MeV and o(max) = 7.3 mb
(1954FE16). See also (1957BA1H; theor.).

18. 2°Ne(y, p)'oF Qum = —12.873

See (1956AT1A, 1957KO1C, 1957WA1G).

19. 2°Ne(v, )0 Qm = —4.753

See (1953ER1B, 1956AT1A, 1957K0O1C, 1957WA1G).

20. 20 NE(p, p/)20 Ne*

2ONe levels derived from observations of proton groups are listed in Table 20.19 (1954FR43,
1956SC1F). A 2.6 MeV ~-ray has been observed in coincidence with the p, group (4.2 MeV state)
at £, = 5.85 MeV (1957KR1B). At E, = 185 MeV, inelastic peaks corresponding to levels near
5 and 20 MeV are observed (1958TY1D).

Elastic scattering angular distributions have been studied in the range E,, = 1.8 to 4.3 MeV by
(1955HA1F), for E, = 4.7 t0 5.5 MeV by (1958K058), at 9.5 MeV by (1954FR43, 1956BU95,
1957GI14). Angular distributions of inelastic groups are reported by (1954FR43, 1956SC1F,
1957G114, 1958K058). See also (1957BUS2; theor.).

21. 2°Ne(d, d’)*°Ne*

At E4 = 7.8 MeV, an inelastic deuteron group is observed corresponding to a state at 1.66 +
0.02 MeV (1951MI1A). The angular distribution, analyzed by the direct interaction theory (of
(1952HU1B)), indicates I = 2, J = 1, 2, 3™; the observed distributions can also be ascribed to elec-
tric excitation, but the required moments are about two orders of magnitude too large (1958VVA06).
See also (1952M11B).
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Table 20.19: Levels of 2°Ne from 2°Ne(p, p’)>°Ne*, 2°Ne(a,
a')*Ne* and *Na(p, a)*’Ne

E.* E." E,° E, 4
(MeV + keV) (MeV) (MeV) (MeV + keV)
0 0 0 0
1.58 £10 1.63 1.63 1.635+6°
4.20 + 10 4.26 4.25 4.248 + 6
4.95 + 20 4.97 4.97 4.969 £+ 6
5.62 + 20 581 581 5.631 +6
7.2
7.45
7.85
9.2
10.0

2 20Ne(p, p'): (1954FR43), E,, = 9.5 MeV.

b 20Ne(p, p'): (1956SC1F), E, = 18 MeV; energies for identification
only.

© 20Ne(qy, o'): (1958SE51), E, = 18 MeV; energies for identification
only.

4 23Na(p, a): (1957BU36), E, = 7.0to 7.5 MeV.

©1.634 4 4 (1953D004).

22. 2Ne(a, o/)°Ne*

At E, = 18.0 MeV, inelastic groups are observed to 2°Ne states at 1.63, 4.25, 4.97, 5.81,
and 7.2 MeV: see Table 20.19. Angular distributions for ay(g.s.) and «; show sharp diffrac-
tions maxima characteristic of direct interaction (1958SE51). See also (1957MO1C; theor.) and
(1957ENO1).

23. 22Ne(p, t)*°Ne Qm = —8.638
Not reported.
24, 2°Na(5+)*Ne Qum = 15.333
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The decay proceeds to excited states of 2°Ne between 6.8 and 10.8 MeV which decay by a-
particle emission (1950AL57). The half-life is 0.23 £+ 0.08 sec (1951SH38), 0.385 4+ 0.01 sec
(1953H0O01). See also (1957ENO01L).

25. 2Na(p, @) Ne Qm = 2.379
Qo = 2.370 == 0.008 (1957BU36);
Qo = 2.379 + 0.003 (1953D004);
Qo = 2.372 £ 0.008 (1952VA1A).

At E, = 7.04 to 7.45 MeV, five a-groups are observed, corresponding to the ground state and
to levels at 1.635, 4.248, 4.969, and 5.631 MeV (1953D004, 1957BU36): see Table 20.19. The
first excited state decays with a mean life of (7.6 +3.3) x 10713 sec (1956DE22), emitting a ~y-ray
with £, = 1.63+0.02 (1954ST91), 1.629+0.008 MeV (1954NE1D, 1955NE1B). Over 90% of the
decays of the 4.25 and 4.97 MeV states are by cascades through the 1.63 MeV state (1957KR1B:
see also (1958KR67)). At a resonance located at £}, = 1.255 MeV, the «-v correlation permits
the unique assignment of J = 17T to the Mg state and J = 2T to the 1.63 MeV state of 2°Ne
(1953SE1C). See also (195457192, 1955RU1B, 1956SQ1A, 1957ENO1).
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