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Antiproton interactions: (1985BA2T, 1985CU1F, 1086BA22, 1986BA3Q, 1986BA2W, 1986VA04).
Hypernuclei: (1984AS1D, 19850S1C).

Other topics: (1978WI11B, 1980KR24, 1981BL 1K, 1981CL05, 1982BR08, 1982DR1E, 1982FL04,
1982G0O1U, 1982VALE, 1982VE02, 1983AR07, 1983AR1J, 1983BI1C, 1983BR29, 1983BR1P,
1983FU1D, 1983GR26, 19831S03, 1983L0O05, 1983MA23, 1983SH32, 1983VAZ21, 1984AMO3,
1984JA15, 1984JE02, 1984KA11, 1984L.005, 1984SC41, 1985AD1A, 1985AL21, 1985AN28,
19851V1B, 1985KA01, 1985L119, 1985MI110, 1985MU10, 1985ST19, 1985VELE, 1986SA02,
1986 TA1A, 1987HAO08, 1987PR01).

Ground state of 2°Ne: (1978WI1B, 1980KR24, 1982BR24, 1982FL04, 19821013, 19820103,
1982SC20, 1982ZE1A, 1983ANZQ, 1983AR07, 1983AR1J, 1983BA50, 1983BR1P, 1983DR03,
1983MAG68, 1983SP04, 1983TO1L, 1983VA16, 1984AN1B, 1984BR25, 1984DR01, 1984HA14,
1984JA15, 1984KA11, 19841005, 19840K04, 1984SP06, 1984WE04, 1985AN16, 1985AN28,
1985CL1A, 1985HA18, 1985HU09, 1985KR1G, 1985M123, 1985SP1C, 1986CA27, 1986LE16,
1986RO03, 1986SA02, 1986 TA1X, 1987AB03).

Q163 = —0.27£0.03 ¢ - b (1978GR06)
0163 = +0.54 4 0.04 (1975HO15)
B(E2) 1 [0 — 1.63] = 0.0330 £ 0.0015 €2 - b? (1978GRO06). See also (1987RA01).
Q.05 = 0.022 £ 0.003 €2 - b? (1978GR06)

0425 = +0.13 £ 0.15 (1986TR08). See also (1984BR15).

| sotopic abundance: (90.51 + 0.09)% (1984DE53).
1. () 1°B('°B, 1°B)1°B E, = 31.148
(b) 1°B(*'B, )50 Qun = 26.4137

Excitation functions have been measured for £(*°B) = 6 to 30 MeV (reaction (a)) and 6 to 20
MeV (reaction (b)). Large resonant structures are observed in reaction (b), particularly at £, ~ 38
MeV (ag) and 38.6 MeV («a to °0*(7.0, 10.3, 16.2(u)), I' =~ 0.6 MeV. See also (1983KAZF) and
(1978AJ03).

2. 1B(1N, a)®Ne Qm = 19.535

Angular distributions of a-particles to many states of 2°Ne below E, = 10.7 MeV have been
measured at E(**N) = 23.5 to 35 MeV. See also (1978AJ03, 1983AJ01).
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3. 10B(160, SLi)2°Ne Qum = 0.274

At E(1°0) = 19.5 to 42 MeV angular distributions for the °Li ions corresponding to transitions
to 2°Ne*(0, 1.63, 4.25, 4.97, 5.62 + 5.79, 6.7-7.2) are in good agreement with Hauser-Feshbach
calculations. See also (1978AJ03, 1985ST1B).

4. 1B(160, "Li)2°Ne Qm = —3.930

At E(1B) = 115 MeV, angular distributions are reported to 2°Ne*(7.16, 8.78, 10.26, 11.95,
15.4). 2°Ne*(8.78, 15.4, 17.3, 21.0 £ 0.07, 22.78 & 0.06) are particularly strongly populated. It is
suggested that these five states have J* = 61, 77, (8"), 9~ and 9~: see (1983AJ01).

5. 12C(°Be, n)*°Ne Qum = 10.323

At £(°Be) = 16 and 24 MeV, angular distributions have been measured for 2°Ne*(7.3 & 0.4,
9.2 4 0.4, 10.9 + 0.3, 12.2 £ 0.3, 15.7 & 0.3): see (1983AJ01).

6. (a) 12C(1°B, d)*Ne Qum = 5.961
(b) 12C(!'B, )*°Ne Qu = 0.764

At E(*2C) = 45 MeV the population of states of 2°Ne with £, = 8.45, 8.78, 9.03, 10.61,
10.67, 10.99, 11.01, 11.66, 11.94, 12.14, 12.39, 12.58, 12.73, 13.05, 13.17, 13.34 [7"], 13.69,
13.91, 14.29, 14.36, 14.81, 15.17 [67], 15.38 [7], 15.71 [(7, 8)], 15.89 [(7)], 16.16, 16.22, 16.51
[(8)], 16.73, 17.39 [97], 18.18 and 18.32 MeV is reported. [Values in brackets are J™ suggested
on basis of Hauser-Feshbach calculations. The underlined states are well resolved: the authors
indicate £20 keV for such states.] The relative intensities of the groups to 2°Ne*(17.39, 15.38)
[J™ =97, 7] argue against the existence of a superband: see (1978AJ03). See also (1983AJ01).

7.12C(12C, a)?°Ne Qm = 4.621

Double and triple (o, «, ) correlations and ~-ray branching measurements [see Table 20.14]
lead to the J™ assignments shown in Table 20.16. See Table 20.15 for assignments to rotational
bands. Angular distributions have been reported at £(12C) = 4.9 to 51 MeV [see (1978AJ03,
1983AJ01)] and at 10.0 and 10.5 MeV (1982DA28; ay), 11.38 to 13.23 MeV (1985BA43; ay), 21
to 30 MeV (1984DH02, 1983FOZV; «ay), 29.5 to 30.5 MeV (1982KA17; many states) and 35.6
to 41.2 MeV (1984LE19; many states). At E(*2C) = 38 to 64 MeV, 2°Ne*(7.17, 7.83, 8.54, 8.78,
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9.03, 11.95, 12.13, 12.59, 13.90) are strongly populated and decay to '°O, . (1987RA02). For
~-decay measurements see (1987F101), Table 20.16 and (1978AJ03).

The yields of various groups of a-particles and their relevance to states of 2*Mg, and fusion
cross sections, have been studied by many groups: see (1978AJ03, 1983AJ01) for the earlier
work and (1982DA28, 1982KA17, 1982SA27, 1983FOZV, 1984AR20, 1984DH02, 1984LE19,
1985BA43, 1986WU01).

Table 20.14: Radiative decays in 2°Ne ?

39

E; J5T E; Branch I,
(MeV) (MeV) (%) (meV)
1.63 2%;0 0 100 0.6340.04®
4.25 4,0 1.63 ~ 100 71+£0.7°
4,97 27;0 0 0.6 £0.2 (8+3) x1074P
1.63 99 0.14 £0.02°
§(M2/E1) = 0.076 = 0.011
§(E3/E1) = 0.043 £ 0.016
5.62 37;0 0 7.6 +£1.0 0.018 £ 0.006
1.63 87.6+1.0 0.21 4 0.06
4,97 48+1.6 0.012 £ 0.005
5.79 1-;0 0 1845 0.84+0.3
1.63 8245 3.84+0.8
6.73 0t; 0 0 |M|? =7.4+2.0fm?4
1.63 100 33
7.00 4750 1.63 0.540.2 (7T£3)x1073"
4.25 63.5 0.95P
4,97 11 0.16 ©
5.62 25 0.37°
7.16 37;0 4.25 60 & 5 0.97+0.11
5.79 4045 0.64 +0.10
7.20 0*; 0 0 [, =39x102
6.9+ 1.4 fm2d
1.63 100 4.3540.75
7.42 2+, 0 0 <94+14 <30+0.6
163 | >906+14° 29 + 4
4.25 <76




Table 20.14: Radiative decays in 2°Ne # (continued)

E; JI T E Branch r,
(MeV) (MeV) (%) (meV)
7.83 27:0 0 83+ 1 57+ 7
1.63 1741 11.7£1.6
4.25 <3 <2
8.46 57;0 5.62 100 13+3
8.71 17;0 0 87 +38 61 + 16
1.63 13£8 9+6
8.78 67;0 4.25 100 100 £ 15
9.03 4%;0 1.63 100 340 4 42
4.25 <2 < 6.8
9.12 37;0 1.63 50 £5 134+2
4.97 33£5 8.6 1.7
5.62 17+ 4 44+1.1
9.32' | (27;0) 1.63
9.49 2+: 0 0 < 60
1.63 (100) 260 =+ 100
9.87 3T;0 0 < 0.5
1.63 78 g
4.25 124+ 3
4.97 <5
5.62 ~ 7
7.43 ~3
9.94 (17); 0 1.63 8+5
4.97 22+5
9.99 4+, 0 0 < 70
1.63 (100) 900 + 400
10.27 271 0 0.65 +0.14 29 £8
1.63 88.9 £ 0.5 4080 =4 440
4.97 1.3+0.1 60 £ 8
5.62 21+£0.2 97+ 14
7.43 6.9+0.4 310 4+ 40

40




Table 20.14: Radiative decays in 2°Ne # (continued)
E; J5 T E¢ Branch I,
(MeV) (MeV) (%) (meV)
7.83 0.22 + 0.06 8+2
10.61 6-;0 7.00 95.5 4+ 1.2 20+9P
8.46 4.5+1.2 1.3+04
10.69 4-,3%;0 | 4.25 25+4
4.97 75+ 4
10.88 31 1.63 ==35) h
4.25 23+5
11.09 ¢ 4+ 1 1.63 0.5+0.25 2+1
4,251 99.5 £0.25 338 +40
11267 | 171 0 8445 (11.2 +2.0) x 10
1.63 16+5 (2.140.7) x 10
11.27 ¢ 1751 0 55 £ 2 390 + 47
1.63 25+1 187
4.97 6.0+ 1 46 + 9
8.85 27+ 1.5 189 + 24
9.32 9+1 63 + 10
11.53 3T,47;0| 4.25 3043
4.97 70+ 3
7.00 f
11555 | (3*;0) | 1.63
7.00
11.558 0;0 1.63 100
4.25 <8
11.65 | (3*);0 | 1.63 1443
4.25 86+ 3
11.93 4+, 0 1.63 21 £11 5.5+£3.0
4.25 79+ 11 20.5+5.5
11.95 80 8.78 100 77T+1.1
12.22 & 271 1.63 (100)
12.26 37;1 1.63 63+ 1.5
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Table 20.14: Radiative decays in 2°Ne # (continued)

E; JI T E Branch r,
(MeV) (MeV) (%) (meV)
5.62 37+1.5
12.40 375 (1) 0 ~ 1
1.63 ~ 29 80
4.25 ~ 70 200
12.43 0;0 1.63 100 170 £+ 50
13.48 1*;1 1.63 95
4.97 5
13.88 271 1.63 20
4.97 80
16.73 0t;2 1.63 e
5.79 e
11.23 (100) ~ 5000 ©
18.43 2t;2 | 1222 (100) ~ 300

a For earlier references see Tables 20.19 in (1978AJ03) and 20.18 in (1983AJ01). See also Tables 20.17 and
20.20 here.

b From 7,,: see Table 20.20 in (1978AJ03) and branching ratios.
¢ See also Table 20.19 in (1978AJ03).

4 Monopole matrix element.

¢ See footnote (a) in Table 2 of (1976MAO0L).

f§(E2M1) = —8.3671 10,

& T, (total)/T = 0.82 + 0.27.

b T, (total)/T" < 0.3 (1977MA07). See also (1987F101).

1§ = +0.01 £ 0.06.

1 (1983BE19): see reaction 35.

k (1984CA08).

1 (1987F101).

Seealso (1982BLZT, 1983SH1Z, 1984HU1E, 1985XI1E, 1986 TR08), (1981DA1G, 1982C0O1X,
1983SI1L, 1984CU1B), (1986SZ02; applied), (1982BA1D, 1982SA1A, 1984FO1A, 1985AR1A,
1986THLE; astrophysics) and (1982HO05, 1982MO1V, 1982SU06, 1983AH1A, 1984DA1B,
1986FA12; theor.).

8. (a) 2C("N, SLi)®Ne Qm = —4.176
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Table 20.15: K™ assignments to states of 2°Ne #

K* | Jr B, (MeV) K™ | J7| E.(Mev)
0f 0+ 0 6 |  (16.51)
2+ 1.63 8| (18.62)
4+ 4.25 0F b | 0F 12.43
6+ 8.78 2t | (12.96)
8+ 11.95 6+ | (19.44)
0F 0+ 6.73 0= | 1- 5.79
2+ 7.42 3- 7.16
4+ 9.99 5~ 10.26
6+ | (12,59, 13.11) 7- 13.69
0F 0+ 7.20 9= | (17.43)
2+ 7.83 - |1 8.85
4+ 9.03 3- 10.41
6+ 12.14 5- 12.71
0F 0+ 8.7 7- 16.58
2+ 8.8 9~ | (20.69, 21.06)
4+ 10.80 2= | 2- 4.97
6| (12,59 3- 5.62
gte | (17.30) 4- 7.00
0F 0+ 10.97 5™ 8.46
9+ d 12.33 6~ 10.61
ogb| ot 11.55 7" 13.34
4+ (13.97) 8- (15.70) ©
9~ 17.43

a See Tables 20.19, 20.20, 20.21, 20.22 and 20.23 in (1983AJ01) and (1984R101,
1984RI107, 1985MU14, 1986MA48). | am greatly indebted to Prof. H.T. Richards
for his comments on this table.

b See also (1985LAZZ; prelim.).

¢ However (1987MI107) predict the J™ = 67, 8* and 10" members of the 0
bandtobeat £y ~ 14 — 15 MeV [I" = 1 — 2 MeV], =~ 21 MeV [T’ ~ 2 MeV],
and ~ 29 MeV [I" ~ 29 MeV], suggesting that the 0; band has a moment of
inertia which is very similar to that of the 0~ band.

4 For the location of higher .J™ members of this band see (1984R101).

¢ See Panagiotu, Phys. Lett. B31 (1970) 361 and (1984R101).
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(b) 12C(*N, d)2*Mg — a + 2Ne

Angular distributions of the °Li ions to many states of 2°Ne below 17.5 MeV have been re-
ported for E(**N) = 30 to 78 MeV and E(*2C) = 67.2 MeV. At the latter energy 2°Ne*(16.67,
17.38, 18.11, 19.16, 19.6) are particularly strongly populated: see (1978AJ03). For reaction (b) to
20Neg.s, see (1984AR20, 1986WUO01). See also (1982HO1E, 1985ST1B, 1986AR04) and SLi in

(1988AJ01).

Qm = —5.651

Table 20.16: Excited states of 2°Ne from '2C(*2C, a)*’Ne #

44

E, (MeV + keV) ® Jr e I,/ e (keV) 62 ©
1.6329 & 1.0 2+
4.2456 £ 2.5 4+
4.9663 + 2.5 2~
5.618 + 4 3~
5.774 +6 1-
6.725 % 6 0+
7.004 + 4 4-
7.169 + 6 3~
7.196 + 6 0+ 0.026 ¢
7.435 + 6 2+
7.835 + 6 2+ 0.015 1
8.449 + 6 5~ (1.6 £0.5) x 1073 *
8.694 + 6 1- 0.0027 4
8.779 + 6 6+
8.85 1- 0.0179
9.033 + 6 4+ 0.0339,0.022*
9.110 + 6
9.318 + 6 2- > 0.90
9.533 + 6
9.872+ 6 1+, 27,3+ > 0.8
9.948 + 5 ¢ 1+, 27,3+ > 0.7
10.024 + 6
10.264 + 6 5~
10.407 + 6 (37) 0.078 ¢
10.545 + 6




Table 20.16: Excited states of 2°Ne from 2C(*2C, «)**Ne # (continued)

E, (MeV =+ keV) P

Wi

Cem. (keV)

02e

«

10.609 £ 5
10.693 £ 5
10.840 £+ 6
10.917 £ 6
11.013 £6
11528 £ 54
11.568 £ 104
11.653+54
11.892 484
11.949+6
12.014+104
12.097 + 84
12.135 + 51
12.172 + 84
12.219+ 104
12.379 + 84
12.436 +5
12.596 £+ 5
12.730 £ 6
12.919+6
13.010 =6
13.049 £ 6
13.190 £ 6
13.277 £ 6
13.335 £ 6
13.441 +6
13.569 £+ 15
13.631 £ 15
13.679 £ 15
13.845 + 15
13.886 £ 15

6+

2t T =1

0+s

=1
> 0.95

> 0.7

> 0.90
0.75 £0.10
> 0.90
0.16 + 0.02

> 0.10
> 0.20

> 0.45

> 0.45
0.005 4+ 0.001

45

24+1
50 £ 10

0.0099

(7.6 £22)x 1073

(4.9 42.6) x 1074 *+

r,s

0.09 +0.02*
0.129 4

(2441.0) x 10740

<0.023 1




Table 20.16: Excited states of 2°Ne from 2C(*2C, «)**Ne # (continued)

E, (MeV % keV) ® Jre r,/md Lem. (keV) 62 ©
13.927+ 5 6" 113+£7 0.10£0.01°
14.144 + 15
14.308 + 10 6" <50* <045T

14.60

14.812 + 15
15.034 + 15 a
15.159+ 58 6" 60 + 15 <8x 1074V
15.364 £ 141 7 410 £ 130

15.438 £ 101 100 £ 20
15.691 £ 15
15.874 £ 87 8F 100 £ 15 0.047 +0.013 =%
16.139 £ 15
16.600 £ 15 ¥ 7 160 £ 30 0.10 £ 0.02 =
16.717 + 10 37+ 10

17.259 + 11! 77(97) 162 + 20 0.019 = 0.004 ™
18.153 £ 10™ .
18538 &= 7™ 8t 138 =33 (3.2+1.5) x 1073 17
20478 £11° (87) 250 £+ 30 0.11 £ 0.04 22
20.704 + 117 (97) ~ 120 v

20.89 4+ 30

21.05 £ 20 140 £ 50

21.65 % 100 (7-,97) 240 = 50

22.03 + 70 (8%) 630 + 80

22.7+ 70 490 + 110
23.2 £100 300 4+ 100

23.74 + 100 230 4+ 100

24.374 + 30 7-(57) 210 & 50
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a For complete references see Table 20.21 in (1978AJ03). Table 20.19 in (1983AJ01) has a number of errors.
b Uncertainties shown for £, > 5.7 MeV are approximate, except for states flagged (d): see footnote ¢ in
Table 20.21 (1978AJ03).

¢ See discussions in (1975ME04), (1983H106), (1984LE19) and (1987F101). See also Table 20.14 here.

4 (1987F101). 29Ne*(11.89, 12.38) also decay via c.

¢ See also (1984LE19).

t Alpha decay is by as to 160*(6.13): I /T = (6.0 & 0.15)%: assuming I',I"., /T’ = 7.7 4 3.8 eV this leads
to ', = 0.128 & 0.072 keV for this 6T state: see (1978AJ03). (1983H106) report an «q branching ratio of
(90 + 6)%.

& Alpha decay is (2 & 2)% by «g, (46 + 2)% via a2 (Mainly as) and (52 + 2)% via a4 (Mainly as)
(1979Y004).

b Alpha decay is (32 + 2)% by g, (58 & 2)% via a4 (Mainly as) and (10 + 2)% via as 4 (Mainly as);
'y, /T" = 0.3 £ 0.02, assuming a single state. The state may correspond to a doublet (1979Y004). See also
(1983H106).

I Alpha decay is (20 + 5)% by aq, (57 & 7)% by 42 and (23 4 4)% by a3 4 (1983HI06).

J Alpha decay is (9 £ 2)% by ag, (79 + 2)% via a1 (Mainly az) and (12 4 4)% via a4 (Mainly as)
(1979Y004); (24 £ 5)% via avg, (51 £ 7)% via agy2, (25 £ 5)% via ag4 (1983H106).

k Alpha decay is (72 4 3)% via aq, (20 £ 3)% via a2 (Mainly az) and (8 & 3)% via as 4 (Mainly as)
(1979Y004); (60 =+ 5)% via ayp, (20 £ 5)% via a2 and (20 & 5)% via az 44 (1983HI06).

! Alpha decay is (15 & 2)% via ag, (50 & 6)% via a;12 and (35 + 7)% via azy4 (1983H106). See also
(1979Y004).

™ Alpha decay is (71 £ 6)% via g and (29 & 6)% via «q 49 (Mainly «) (1979Y004).

1 Alpha decay is (1.8+£0.9)% via a, (60+8)% via a142 and (26+4)% via az 4. Decay to 12C, ¢ +5Beg .
is also observed: the branching ratio is (12 & 1.2)%. This state may be a member of an excited 8p-4h
(K™ = 0F) band of which 2°Ne*(12.44) is the 0T band head (1983HI06).

© Deacy is (66 & 26)% via ag, (14 4 7)% via aq 12, (13.2 4 2.5)% via 12C + 8Be (1983H106).

P Decay is < 14% via ag, (25 + 15)% Via a2, (46 4 22)% via a3, 4 and (4.5 4 0.9)% via 12C + ®Be
(1983H106). See also (1979Y004).

4(1979Y004).

™ 02 shown are 62 (1983H106). See also (1987FI01).

s See footnote f in Table 20.21.

©92 = 0.66 + 0.36 (1983HI06).

" 92 = 0.025 £ 0.010 (1983HI06).

V2, =0.05+0.013, 62, = 0.91 = 0.23 (1983H106).

V0%, =0.94+0.14, 0% = 4.2+ 0.9 (1983HI06).

X2, =0.048£0.013, 02, = 0.44 £ 0.12 (1983H106).

Y02 =0.071£0.013, 62, = 0.32 4 0.08 [all 6% assume J™ = 7] (1983H106).

262 =0.085 £ 0.014, 62, = 0.24 £ 0.04, §2(*2C) = 1.50 = 0.21 (1983HI06).

a2 92 = 0.016 £ 0.008, #%(**C) = 0.24 £ 0.05 (1983HI106).

9. 13C(°Be, 2n)2°Ne Qm = 5.376
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For cross sections see (1986CU02).

10. “N('2C, 5Li)2°Ne Qu = —4.176

See reaction 8.

11. “N(N, 2a)?°Ne Qm = 7.923

For yields of 1.63 MeV ~-rays see (1982DE39).

12. 150(«cv, v)*°Ne Qm =4.734

Observed resonances in the yield of capture ~-rays over the range £, = 0.8 to 10 MeV are
displayed in Table 20.17. For a discussion of 2°Ne*(11.28) [J™ = 1T; T = 1] whose excitation is
parity forbidden see (1983F102). See also (1984BUO1). Total cross sections have been measured
in the range E. ,,. = 1.7t0 2.35 MeV. Assuming that S does not vary with energy over that interval,
the astrophysical factor for non-resonant capture to 2’Ne, s is 0.26 + 0.07 MeV - b. An estimate of
0.7£0.3 MeV -b for S at 300 keV is deduced (1987HA24). See also Table 20.17. For other papers
on astrophysical considerations see (1982BA1D, 1982SA1A, 1984LA18, 1984N0O1B, 1984TR1C,
1985AR1A, 1985TA1A, 1986DE27, 1986FI15, 1986KH1J). See also (1981KH1H, 1983BAS50,
1983DE32, 1983LA25, 1984LA18, 1985BA2W, 1985BA1Q, 1986DE27; theor.).

13. 10(q, d)'5F Qm = —16.3211 By, = 4.734

See (1986KA36).

14. (@) %0(c, )0 E, =4.734
(b) 10(a, 20)'2C O = —7.16195

Excitation functions have been measured over a wide range of energies for elastically and in-
elastically scattered «-particles and -rays from the decay of °0*(6.13, 6.92, 7.13) [see (1978AJ03,
1983AJ01)] and (1986LE23; 1.8 to 4.8 MeV; «y), (1985JA17; 2.0 to 3.6 MeV; ay), (1985CAQ9,
1983CALF; 9.2 to 13.5 MeV;, «ay), (1984LA1N, 1986LAZZ; 10.8 to 18 MeV; ay; prelim.) and
(1984R106, 1979B110; 14.6 to 20.4 MeV; oy — ). See also (1983FR14, 19851SZU) and 10 in
(1986AJ04).
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Table 20.17: Resonances in 1°O(c, 7)*°Ne 2

E, (MeV =+ keV) e (keV) wy P (eV) E,(MeV tkeV) | J°T
1.116 + 4 2.6 x 10764 | (1.740.3) x 1073 5.627 + 4 37;0
13174 £2.2° | (2840.3) x 10724 | (1.740.3) x 102! 5.7877 £ 3.0 1-;0
2.490 £ 8 20 £ 3 dm (7.1+1.2) x 1072m 6.726 + 6 0;0
3.0359 £2.3°¢ 82+0.3! 7.1563 £ 0.5 37,0
3.069 4 (4.440.8) x 1073 7.189 £+ 3 0*; 0
3.359 8 0.146 + 0.019 7421 +1 270
3.868 2.4 0.343 +0.035 7.828 +3 2%;0
(4.647 £ 3) (8.451 + 3) (57;0)
4.969 +£9 2.1+0.8 0.21 +0.05 8.708 =7 17;0
5.05 <3 1.35+0.15 8.776 £ 3.2 67;0
5.364 3.2 3.05£0.38 9.024 + 3 4t;0
5477+ 4 <4 0.18 +0.02 9.114+3 37,0
5.94 + 30 294+ 15 1.34+0.5 9.48 £24 27:0
6.61 £+ 30 155 + 30 8+3 10.02 + 24 (47); 0
6.924 £ 7k <1 195+1.5° 10271+ 71 271
7.948 +4 <1 30.2+ 3.5 11.090 + 3 4+:1
8.180+5H¢8 <1 2.06+0.25" 11.276 =4 1751
8.535+ 6 1.3+0.8 0.41 £ 0.05 11.559 + 6 0+; 0/
8.994 + 8§ <1 0.23 +0.051 11.926 + 6 4t 0
9.02 0.131 +£0.018 11.950 + 4 8%; 0
(9.05 4 50) < 40 (11.97)
(9.15 £ 50) <40 (12.05)
9.362 + 5 <1 1.414+0.23 12.2214+4 271
9.406 + 4 <1 6.6 £0.88 12.256 + 3 37;1
9.57 £ 10 33+4 1.94 £0.15 12.39 375 (1)
9.70 £+ 30 <10 0.17 + 0.05 12.49
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& For complete references see Tables 20.22 in (1978AJ03) and 20.20 in (1983AJ01). See also Table 20.18 here.
bwy=(2J + 1), I,/T.

¢ The strength of the y-decay of 2°Ne*(7.16) to 2°Ne*(5.79) (see Table 20.14) is strong evidence that these two states
are members of the K™ = 0~ band.

d This is also T',,.

¢ Other values are wy = 19.2 £ 1.9eV; 'y, = 116 =20 eV; I'y, = 4.26 + 0.23 eV: see (1983AJ01).

f The measurements of the decay of this state lead to E, = 4247.9 + 1.3, 4966.0 & 1.9, 5621.0 + 3.5, 7423.1 + 3.0,
7828.1 + 3.8 and 8776.7 4 2.3 keV.

& See also Table 20.20 in (1983AJ01).

b The y-decay is partly (see Table 20.14) to a state at £, = 9318 & 2 keV. The strength of this transition and the
subsequent decay to 2°Ne*(1.63) (and not to the ground state) favor 2~ for 2°Ne*(9.32). The other M1 transition
[11.27 — 8.85] is also strong suggesting similar structures for 2°Ne*(8.85, 9.32) (1980F101).

I Also observed as a resonance in the yield of 6.13 MeV v-rays with (2J + 1)T' 4, T, /T’ = 5.2 4+ 0.9 eV (1980F101).
I From (a, ag): see (1984RI107).

k See also (1984R0O04).

I Best value including the recent work by (1987HA24).

™ (1987HA24).

A number of anomalies are observed: see Table 20.18. K™ parameter assignments derived
from this and other work are displayed in Table 20.15 (1984R107). See also (1983M122). For re-
action (b) see 12C in (1985AJ01). For cross sections of relevance to astrophysics for both reactions
see (1985DY05; E, = 10 to 26 MeV). For other channels see (1983AJ01). See also (1981BU27,
1983SA07, 1984BU1P, 1984SA28), (1984RE14), (1982WA1K, 1985MELN; applications) and
(1981SH1A, 1982A006, 1982LE23, 1982SC16, 1983A003, 1983BI1F, 1983BR1V, 1983CS02,
1983HO1D, 1983HO1F, 1983MA29, 1983MA68, 1983SM1B, 1983WA04, 1984BY02, 1984G0O04,
19840K04, 1984PR09, 1984SE1K, 1984SU02, 1985M111, 1985WA08, 1986AL1U, 1986CEZW,
1986DE31, 1986H033, 1986 MA35, 1986SH07, 1986SU06, 1987HO1B, 1987PR01, 1987WALB;
theor.).

15. 16O(5Li, d)2°Ne Qm = 3.259

Deuteron groups have been observed to many states of 2’Ne: see Table 20.19. Angular dis-
tributions have been measured for E(°Li) = 5.5 to 75.4 MeV: see (1978AJ03, 1983AJ01). See
also (1984M008). Angular correlations [(d, o) to 'O, <] have been measured at E(°Li) = 60,
75 and 95 MeV (1982AR20). See also (1986BE1D) and (1980GR1L, 1982ES1A, 1982GY02,
1983C0ZV, 19830503, 1983SU11, 1984GR29, 1986GR1R; theor.).

16. 150("Li, t)2°Ne Qm = 2.266
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Table 20.18: Resonances in '°0O(«, a) ®

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
1.3174 £ 2.2 (2.8+£0.3) x 1072P ao 5.7877 £ 2.6 1~
2.522+25°¢ 19.0+ 0.9 o 22 6.751 + 3 0F
3.0382 +£ 2.0 ¢ 81+0.3P ap 36 7.164 3
3.082+£3.1° 3.4+£02°¢ Qo 1.1 7.199£3 0f
3.3712+34° 15.1£0.7¢ Qo 4.7 7431 £3 2"
3.885 + 10 2 Qg 0.6 7.841 48 2+
4.653 £ 5 0.013 4 0.004 Qg 0.07 8.455 £ 5 5~
~ 49 > 800 Qg ~ 70 ~ 8.7 0t
5.002 2.5 Qg 0.23 8.734 1~
5.058 + 3 0.11 £0.02 Qg 85+1.5 8.779 + 3 6"
~ 5.1 > 800 ap ~ 95 ~ 8.8 2+
5.11 <1 ap 8.82 (57)
5.152 £ 5 19 Qo 1.1 8.854 £ 5 1~
5.395 + 5 3 Qg 3.9 9.049 £ 5 4+
5.486 + 5 3.2 ap 0.49 9.121 £5 3
5.955 = 10 24 Qo 1.4 9.496 £ 8 2"
6.569 £+ 10 97 Qg 17 9.987 + 8 4*
6.912+5 141 Qg 66 10.262 £ 5 5”
6.92 + 10 <0.3 Qg <13x1073 10.27 £ 10 (27)
7.092 +£5 81 Qo 4.8 10.406 £ 5 37
7.276 £5 16 Qo 1.8 10.553 £ 5 4+
7.314 £ 10 24 Qg 0.85 10.583 £ 8 2t
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Table 20.18: Resonances in '°0O(«, a) * (continued)

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
7.580 £ 100 349 Qg 33 10.80 £ 75 4+
7.635+5 13 Qg 0.42 10.840 £ 5 2+
7.636 45 ap 2.1 10.841 3
(7.75) 80 Qg (10.93)
7.80 £ 150 576 Qg 14 10.97 £ 113 0f
7.860 £ 10 24 Qg 2.0 11.020 £+ 8 4+
7.93 £10 <0.5 Qg < 0.05 11.08 £ 10 (41)
8.132 + 30 172 Qo 4.2 11.24 £+ 23 1~
8.16 £ 10 <0.3 Qo < 0.009 11.26 £ 10 (17)
8.24 £ 10 40 + 10 Q 1.4 11.32 £ 10 2t
8.528 + 10 1.0£0.5 Qg 0.03 11.551 £8 0+i
(~ 8.6) ~ 500 ap (~ 11.6) (27)
8.930 £+ 20 46 Qg 1.1 11.875 + 15 2t
8.997 + 5 0.44 +0.15 a0, V6.13 0.04 £0.01 11.929 + 5 4+
9.026 £ 5 (35 +10) x 1073 Qg 1.0£0.3 11.952£5 8+t
9.043 £ 10 30£5 Qo 0.72 11.966 £ 8 1~
9.254 a0, Y6.13 e 12.137+5 6+
9.403 + 9 155+ 15 Qg 0.89 £ 0.05 6.8 12.253 £ 10 4+
9.406 +4f <1 Y6.13 e 12.256 +4 3751
9.495 + 13 390 £ 50 Qg 0.92 £ 0.04 8 12.327 £ 10 2
9.587 + 2 37.3+£0.9 a0 Y6.13 1.00 + 0.04 1.2 12.401 +5 3
9.628 =5 24.4+£0.5 g, o1 0.62 £0.15 0.3 12.433 £ 5 0F
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Table 20.18: Resonances in '°0O(«, a) * (continued)

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
9.677+8 124+ 6 Qp 0.88 £0.05 24 12.472 £ 10 (27)
9.818 £ 6 72+9 Qg 0.68 £ 0.05 14 12.585+5 6"
9.827T £ 14 145 £ 25 Qo 0.78 + 0.09 25 12.592 £ 15 (271)
9.978 £ 6 84 +£8 Qo 1.00 £ 0.05 7.3 12.713 £ 5 b
10.015£7 61 £ 12 Qo 0.72 + 0.09 0.9 12.743 £ 10 (27)
10.132 £ 2 305 a0, V6.13 0.83 £0.09 0.45 12.836 £ 5 1~
(10.27) (580) () (0.92) (21) (12.95) (41)
10.283 £ 2 38+4 Q0, Y6.13 1.00 £ 0.08 0.8 12.957 £ 5 2t
10.397 £ 1 18+ 3 a0, Y6.13 0.55 £ 0.05 0.4 13.048 £ 5 4t
(10.419 + 15) (305 £ 55) () (0.42 +0.03) (3.2) (13.066 = 15) | (37,57)
10.461 £+ 12 53 £24 ap 0.22 £0.07 0.5 13.099 £ 10 (0F)
10.468 £ 5 102 £5 Qo 0.52 +0.04 11 13.105 £ 5 6"
10.508 £ 2 48 +£4 Qo 1.00 £ 0.05 1.2 13.137£5 37
10.614 = 7 40 + 13 Qo 0.55£0.13 0.4 13.222 + 10 0F
10.617 £ 19 ~ 80 Qg 0.22 £0.07 0.3 13.224 £ 15 1~
10.620 £ 2 53 t4 Qo 1.00£0.04 1.3 13.226 £ 5 37
10.759 £ 6 f (84+3) x 1072 Qg 0.08 £ 0.03 13.338£5 7
10.763 £ 1 26 £3 a0, Y6.13 0.70 £ 0.05 0.6 13.341+5 4+
10.854 £ 3 34+£5 0, V6.13 0.46 £+ 0.05 0.4 13.414 +5 3
10.857 £ 4 ~ 16 Qo 0.16 £ 0.06 0.06 13.416 £5 (37)
10.870 £4 49+ 7 Qo 0.38 = 0.04 13.426 £ 5 (57)
10.913 £8 195 £ 25 Qo 0.99 £0.05 3.2 13.461 + 10 1~
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Table 20.18: Resonances in '°0O(«, a) * (continued)

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
10.971 +4 24 £8 Qg 0.36 £ 0.07 0.15 13.507+£5 1~
10.999 +4 61 £38 Qg 0.72 £ 0.05 0.8 13.529+5 2t
11.000 £ 15 76 £ 32 Qg 0.52 £0.13 0.6 13.530 £ 15 (01)
11.054 £3 12+5 Qo 0.19 £ 0.06 0.04 13.573 £5 2t
11.183 £ 1 11+2 Qg 0.33 £0.05 0.2 13.677 £ 5 5~
11.202 + 12 310 + 30 Q0s V6.13 0.51 + 0.03 84 13.692 + 10 7"
11.267 £ 26 ~ 80 Qg 0.33 £0.12 0.4 13.744 £ 20 0t
11.371£9 136 £ 15 Qo 0.73 £ 0.04 2.1 13.827 £ 10 3~
11.420 £+ 34 ~ 175 Qg 0.21 £ 0.06 0.6 13.866 + 30 1~
11.473£5 74+ 10 Qg 0.75 £ 0.06 1.0 13.908 £5 2t
11.498 £5 65 £ 3 Qg 0.86 £ 0.04 6.9 13.928 £5 6t
11.522 £ 7 79+15 Qo 1.0£0.1 1.3 13.948 £ 10 0F
11.544 £ 2 8.1+1 Qo 0.46 +0.05 0.11 13.965 £ 5 4+
(11.607 £ 19) (=~ 80) () (0.19 4 0.05) (0.25) (14.015+£15) | (17)
(11.663 + 19) (150 + 50) (o) (0.24 +0.05) (0.6) (14.060 £+ 15) (21)
11.732 £ 4 42 +6 a0, Y6.9+47.1 0.71 + 0.06 0.5 14.115£5 2F
11.925 £ 7 924+9 Qo 0.64 + 0.04 1.6 14.270 £ 10 4+
11.968 + 8 60 + 13 0y Y6.13) V6.947.1 0.31 £0.05 1.9 14.304 4 10 (6F)
11.977 +6 117+8 Qg 0.82 £0.04 9.6 14.311+5 6t
11.979 £ 15 ~ 45 Qo 0.13 £0.06 0.1 14.313 £ 15 (37)
12.148 £ 28 ~ 95 Qo 0.18 £0.06 © 0.3 14.448 £+ 25 (0F, 27)
12.156 + 4 ~ 15 Qo 0.09 £0.04 0.05 14.454 + 5 5~
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Table 20.18: Resonances in '°0O(«, a) * (continued)

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
12.322 + 25 140 £+ 50 Qg 0.45 4+ 0.08 0.9 14.587 4+ 20 1~
12.329 + 13 260 + 25 ) V6.947.1 0.79 + 0.04 5.3 14.593 + 10 4+
12447 + 11 90 £+ 30 a 0.35 + 0.06 0.6 14.687 + 10 (37)
12.502 + 10 60 + 25 Qg 0.25 4+ 0.06 04 14.731 + 10 (4™)
12.539 + 2 7.3+4.8 Qg 0.18 +0.05 0.1 14.761 + 5 6"
12.597 +4 86+ 7 Qg 0.95 +0.04 6.5 14.807 +5 6"
12.608 + 5 117+ 13 a 0.69 + 0.04 3.1 14.816 +£ 5 5”
12.637 £ 8 79+ 15 Qg 0.45+0.05 0.9 14.839 + 10 (47)
12.699 + 12 100 + 30 Qg 0.44 £+ 0.06 0.7 14.888 + 10 2+
12.897 + 10 66 + 20 g 0.31 +0.06 0.3 15.047 + 10 2+
12.930 + 12 160 £ 25 g 0.40 + 0.04 2.3 15.073 + 10 5~
13.016 4+ 20 ~ 60 Qg ~ 0.12 0.11 15.142 + 15 (27)
13.056 + 10 230 + 25 a 0.70 +0.04 55 15.174 + 10 5~
(13.238 + 10) (130 £ 20) () (0.99 + 0.08) (15.319 + 10) (17)
(13.266 + 12) (50 £ 25) () (0.69 +0.17) (15.342 + 10) (01)
13.237 + 29 280 + 40 Qg 0.39 £0.04 20 15.319 + 25 7
13.251+6 34+ 10 g 0.29 + 0.05 0.2 15.330+ 5 4+
13.296 + 5 110 £+ 10 0, Y6.13r V6.947.1 0.71 +0.04 14 15.366 + 5 7
13.384+ 154 85+ 35 % 0.26 +0.05 0.4 15.436 + 15 (37)
13.58 A0, 76.135 V6.94+7.1 15.59
13.73 Q0, Y6.13) V6.9+7.1 15.71 (6%)
14.05 a0y Y6.13) V6.947.1 15.97 (67)
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Table 20.18: Resonances in '°0O(«, a) * (continued)

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
14.26 76.13) V6.9+7.1 16.14
14.40 Y6.13 16.25
14.501 £ 15 45 QQ, 0142 16.329 £ 11 4+
14.636 £ 158 35 0, 142, O 16.437 11 | (0,2,4)*
14.721 £ 15 24 +4 QQ, (149, O3, Oy 0.36 £ 0.03 0.38 £ 0.07 16.505 £ 15 6"
14.789 £+ 18 90 + 30 Qg 0.16 £ 0.03 0.37£0.13 16.559 + 15 5”
14.816 £ 15 92 £8 ap, 03 0.45 £ 0.03 41£0.5 16.581 £ 15 7
14.875 £ 22 80 £ 25 Qo 0.18 = 0.04 0.22 £0.08 16.628 £ 20 37
14.924 £ 20 100 £ 25 ap, (a3) 0.23 £0.03 0.42£0.11 16.667 £ 15 4+
14.987 £ 18 ~ 25 Qp, Oy 12, O3, Oy 0.08 £0.03 ~ 0.05 16.717 £ 15 5”
15.023 £ 33 160 % 50 ap 0.10 £ 0.02 48+1.9 16.746 £ 25 8+
15.149 £ 16 16 £8 Qp, (142, A3, Oy 0.11 £0.02 0.04 +0.02 16.847 £ 15 5~
15.179 £ 25 350 £ 50 Qg 0.28 £0.03 39+£0.7 16.871 + 20 6"
15.430 £ 21 180 £ 30 Qo 0.32 £0.03 1.0£0.2 17.072 + 20 4+
15.535 £ 15 26£5 Qp, (142, O3, Oy 0.22 +0.02 0.13£0.03 17.155 £ 15 5~
15.607 £ 19 225 £ 30 Qo 0.32 £0.02 1.2+£0.2 17.213 £ 15 4+
15.696 + 20 86 £ 25 QQ, (149, O3, Oy 0.16 £ 0.03 0.20 £ 0.07 17.284 £ 15 3
15.710 £ 17 200 £ 25 QY 0.26 £ 0.02 11.6+14 17.295 + 15 8*
15.828 + 15 f <10 42 17.390 £ 15
15.878 £ 18 220 £ 25 Qo 0.24 +£0.01 48+ 6 17.430 £ 15 9~
16.017 £ 16 86+ 9 Qp, (142, A3, Oy 0.45 + 0.03 1.3£0.2 17.541 £ 15 6"
16.099 + 17 140 + 20 ag, 0y 0.36 £ 0.03 1.05+0.15 17.606 £ 15 5~
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Table 20.18: Resonances in '°0O(«, a) * (continued)

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
16.302 £ 23 ~ 125 ap 0.13 £0.03 ~ 0.3 17.769 + 20 4+
16.405 £ 17 200 £ 30 Qg 0.38 £0.03 1.6 £0.3 17.851 £ 15 5”
16.598 £ 15 f < 10 Qp, 0142 18.005 £ 15 7
16.622 £ 6 34+7 Qp, O1+2, A3, Oy 0.34 + 0.04 0.23 £ 0.06 18.024 £ 5 5~
16.695 £ 30 140 + 60 Qg 0.20 £ 0.05 04+0.2 18.083 £ 25 4*
16.748 £ 6 29+6 g, (149, O3, Uy 0.46 £ 0.06 0.8+£0.2 18.125+5 7
16.949 £ 13 190 + 30 ap, 0y 0.32 £ 0.02 1.7+ 0.3 18.286 £ 10 6t
17.129 £ 24 185 £ 40 ap, (a142), ag, oy 0.19 £0.02 1.84+04 18.430 £ 20 T
17.210 £ 21 130 £ 30 Qp, O3 0.21 £0.03 0.5 18.494 + 20 5~
17.368 + 23 185 £+ 30 Qp, 0y 0.24 £0.03 5.0+ 1.1 18.621 + 20 8F
17.524 £+ 29 140 + 50 g, (142 0.17 £ 0.04 0.6£0.3 18.745 £ 25 6t
17.552 £ 24 140 £ 35 Qo 0.22 £0.03 1.5+04 18.768 £ 20 T
17.793 £ 29 200 £ 60 Qo 0.15£0.02 3.2+1.1 18.960 £ 25 8F
17.906 £ 18 ~ 90 g, 042 0.18 £0.03 ~ 0.3 19.051 £ 15 5”
18.03 £ 20 200 £ 50 ap, a1, (), ag, as 0.38 +0.04 ¢ ~ 2 19.15 £ 20 6"
18.198 £ 17 140 £ 25 aq, (as) 0.124+0.02" 19.284 £ 15 6"
18.216 + 30 430 + 60 Qo 0.36 £0.03 6.4+1.1 19.298 £ 25 7
18.397 £ 11 130 + 15 ag, (3, Qg 0.38£0.01 " 19.443 £ 10 6"
18.514 + 29 250 + 60 ag, (2, Q3 0.27 £0.04 1.6 £0.4 19.536 £ 25 6"
(18.563 + 25) (140 £ 50) (1) (0.09 +0.02) b (19.576 + 20) (77)

18.662 + 23 140 £ 35 oy 0.144+0.02" 19.655 + 20 6"
18.757 £ 28 330 £ 60 ap, (a2), ag 0.23 £ 0.02 6.3+£1.2 19.731 £ 20 8F
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Table 20.18: Resonances in '°0O(«, a) * (continued)

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
18.900 + 48 360 4+ 120 Qg 0.18 £0.03 1.44+0.5 19.845 + 40 6"
18.918 £ 11 170 + 25 ay 0.26 £0.02 " 19.859 + 10 5-
18.949 + 52 ~ 120 Qg 0.08 £0.03 ~ 0.35 19.884 + 40 7
19.083 + 39 130 £ 100 ap, a, (as) 0.11 +0.04 0.19 +£0.04 19.991 £ 30 4+
19.128 £ 16 80 £ 35 aq, 0y 0.10 £0.04 2 20.027 £ 15 6"
19.227 + 28 190 + 35 ay 0.29 £0.03 " 20.106 £+ 25 7
19.304 £ 47 285 £ 100 ap, 03 0.18 £0.04 1.1+04 20.168 &+ 35 6t
19.464 £ 19 255 £ 40 ay, a5 0.28+0.03 " 20.296 £ 15 .
19.521 + 22 190 + 40 a1 0.26 +0.03 " 20.341 £ 20 5~
19.524 + 16 135 £ 35 g, O3 0.25£0.04 1.1+£0.3 20.344 £ 15 .
19.618 £ 39 215+ 90 ap 0.14 £0.03 0.6£0.3 20.419 + 30 6t
19.651 £ 32 370 £+ 55 a 0.324£0.03 " 20.445 £+ 25 6"
19.679 £ 35 280 £ 70 ap, (v 0.20 £ 0.03 0.86 £0.25 | 20.468 + 30 5~
19.952 £ 8 78+ 11 g, O, 2, 3 0.33 4 0.03 4.5+0.8 20.686 + 6 9~
20.04 240 £ 50 ap, , Qi 0.27 1.8+ 0.5 20.76 = 30 7
20.095 £+ 32 170 + 60 a 0.11 £0.02" 20.800 £ 25 5”
20.28 300 £ 50 ap, 0 0.23 4 0.03 21+0.6 20.95 £+ 40 7
20.423 8% 60 £+ 6 Qp, O3 0.46 £ 0.03 4.1+0.5 21.062 =6 9~
20.7 300 Qg 21.3 7
21.3 £ 200 300 Qo 21.8 £ 150 .
22.0 £ 200 500 Qo 22.3 £ 150 .
22.5 £ 250 500 Qg 22.7 £ 200 9-
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Table 20.18: Resonances in '°0O(«, a) * (continued)

E, Cem. Outgoing L4, /T 62 E, J7
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
22.65 £ 125 250 Qo 22.84 + 100 9~
23.3 £ 250 500 Qg 23.4 + 200 8F
24.24 + 150 350 Qg 24.11 £ 100 8+
25.4 £ 300 600 Qg 25.0 £ 250 8F
26.2 £ 200 400 Qg 25.7 £ 150
28.1 £ 350 700 Qg 27.2 + 300
29 1600 ap 28 8+
29.4 4+ 350 700 Qo 28.2 £ 300

 For earlier references see Tables 20.23 in (1978AJ03) and 20.21 in (1983AJ01). For K™ assignments see Table 20.15 here. The uncertainties in the
excitation energies are calculated by taking the uncertainty in the E,, in the c.m. [% X uncertainty in the lab] and adding the uncertainty in Ey, [2
keV], in quadrature, rounding upwards. | am indebted to Prof. H.T. Richards for many very useful comments.

P Lem. = Ta.

© (1985JA17).

4 Resonances with 9.25 < E, < 13.39 MeV are from (1985CA09), except for the states labelled f. Certain values are rounded upwards. See also
(1983CA1F) and Table 20.21 in (1983AJ01).

©(2J + 1)Ly, Ta,/Ty = 81 £ 12 eV and 14 + 2 eV, respectively, for 20N*(12.14, 12.25) [for the latter see Table 20.17] (1980F101).

f See Table 20.21 in (1983AJ01).

€ Resonances with 14.6 < E,, < 20.4 MeV are from the re-analysis of the data of (1979B110) by (1984R106). Certain values are rounded upwards.
b (T Ty )Y/

1 (1984R107).

J For information on the o strength see (1984R106).




Table 20.19: States of 2°Ne from **O(SLi, d), **O("Li, t) and O(*2C, ®Be)

a

E, (MeV =+ keV) Lo (keV) r,,/T Sb Jr
(°Li, d) ("Li, t) (*2C, ®Be)

0 0 0 1.00 0+
1.63 1.63 1.63 0.41 2+
4.25 4.25 4.25 0.22 4+
4.97 2~
5.62 0.06 3”
5.79 5.79 5.79 0.54 1-
6.73 0.56 0+
7.00 4=
7.16 7.16 7.16 0.26 3~
7.43 0.13 2+
8.46 0.04 5
8.78 8.78 8.78 0.20 6+

10.3 £+ 100 10.26 10.26 145 =+ 40 1 0.15 5~
10.7 £ 100 4+
11.95 11.95 11.95 0.85+0.15 | 051 g+
12.14 0.05 6+
12.6 £100 | 12.591 4+ 10 12.59 110 + 40 0.80 4 0.10 6+
13.9 13.904 + 20 ~ 100 6+
14.3 14.310 & 20 14.34 <100 6"
15.35 4+ 100 | 15.336 £ 15 15.34 380 & 60 0.90 £ 0.10 7"
15.9 + 100 15.87 < 250 7"

16.7 £ 100 16.63 & 20 16.63 190 + 40 0.90 £ 0.10 7" ¢

17.35 + 100 17.30 + 20 17.30 220+40 | > 0.4040.10 gte
18.7 4100 7
19.4 £+ 100 400 7
19.9 + 100 400 7"

20.67 %+ 40 20.54

20.8 4 100 7-(6%)

21.08 £ 30 21.08 100 £ 50 0.65 £ 0.15 9~

60




Table 20.19: States of 2°Ne from **O(SLi, d), **O("Li, t) and O(*2C, ®Be)

2 (continued)

F, (MeV =+ keV) Lo, (keV) [, /T Sb J"
(°Li, d) (Li,t) | (2C, ®Be)
21.3 £100 300 8+
21.8 £100 300 8+
22.3+100 300 8F
22.87 £ 40 22.87 225 £+ 40 0.90 £0.10 9~
23.5 £ 100 23.70 + 30 < 200 9-(8%)
24.21 £ 25 ~ 500
25.10 £ 50 < 200
25.67 =50 ~ 500
27.1+100°¢ 27.04 9~
28.1+£100°¢ 107"
(29.4) © (10%)
((33.4) ((107))

& For complete references see Tables 20.24 in (1978AJ03) and 20.22 in (1983AJ01).

b Relative a-particle spectroscopic factors (DWBA). Other S, values have also been reported.

© (1982AR20).

d (1983SH26).

¢ An admixture of 6% or 8% in the d-« angular correlation involving 2°Ne*(16.6) and a doublet (8% + 77) at
E, = 17.4 MeV have been suggested. See also Table 20.18.

States observed in this reaction are displayed in Table 20.19. Angular distributions have been
measured at £("Li) = 15 to 68 MeV: see (1978AJ03, 1983AJ01). See also (1986C0O15; theor.).

17. 1°0(°Be, °He)*’Ne Qm = 2.27
See (1985CU1A).

18. (a) °O(*2C, ®Be)?*°Ne Qm = —2.633
(b) 160('2C, 2a)*Ne Qm = —2.541
(c) 10(12C, a!2C)'2C Qum = —7.16195
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Angular distributions in reaction (a) have been measured for £(*0) = 27.1 to 46.4 MeV
and for £(*2C) = 22.7 to 78 MeV [see (1978AJ03, 1985AJ01)] as well as at E(2C) = 109
MeV (1985MU14, 1984MU04; °Ne*(1.63, 4.25, 5.79, 7.16, 8.78, 10.26, 11.95, 12.59, 15.34,
15.87, 17.30, 21.08, 22.87); o(0) at several angles; EFR-DWBA analysis). I',,,/I" are displayed in
Table 20.19: see (1983AJ01) and (1983SH26). Preliminary evidence for 10" strength at £, ~ 28
MeV is reported by (1986ALZN). See also (1983DEZW). For reaction (b) see (1978AJ03) and
(1986CA19). For reaction (c) and for a discussion of 2*Mg states reached in this reaction see
(1983SH26, 1984MU04). See also (1985BE37, 1987SU03) and (1986BE19; theor.).

19. 150(13C, *Be)2°Ne Qm = —5.914

At E(*3C) = 105 MeV angular distributions to 2°Ne*(1.63, 4.25, 8.78, 11.95, 15.34, 21.0) have
been studied by (1979BRO03): the first four states are the 2", 4%, 67 and 8" members of the 07
band; the two higher states [J™ = 7, 97] belong to the 0~ band whose band head is 2°Ne*(5.79).
In addition distributions are reported to 2°Ne*(12.59, 15.9, 17.3) [J™ = 6, 8T, 8"] (1979BRO03).
See also (1985MU14). For fusion cross sections see (1986PA10).

20. 160(160, 12C)?°Ne Qm = —2.428

Angular distributions have been reported to a number of states of 2°Ne at £('°0) = 23.9 to
95.2 MeV [see (1978AJ03, 1983AJ01)] and recently at £(60) = 26, 28 and 30 MeV (1986CA24).
(1983ME13) have studied the quasi-elastic spectrum at £(*°0) = 50, 60, 68 and 72 MeV. For ex-
citation functions see (1986CA24; 2°Ne*(0, 1.63)). See also (1982K0O1C, 1984ME10, 1985ST1B)
and (1982KO0O1D, 1984AP03, 1984K013; theor.).

21. (a) '"O(®*He, 3He)'"0O E, = 21.168
(b) "O(He, )60 Qum = 16.4341

The excitation function for o,y shows a resonance corresponding to 2°Ne*(28.): see (1978AJ03).
At E(3ﬁe) = 33 MeV A, measurements have been reported for the elastic scattering [reaction (a)]
(1983LE03) and for many a-groups [see 160 in (1986AJ04)] (1982KA12). For the earlier work
and for other channels see (1983AJ01). See also (1985HA11, 1987C0O07; theor.).

22. 170(cr, n)*’Ne Qm = 0.590

See (1978AJ03).
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23. (a) "O("'B, Li)*Ne Qm = —6.041
(b) 70(12C, ?Be)*Ne Qm = —5.111

At ' = 115 MeV the 8" state at £, = 11.95 MeV is particularly strongly populated in both
reactions: see (1983AJ01).

24. 180(3He, n)*’Ne Qm = 13.124

Angular distributions have been measured for F(3He) = 2.8 to 18.3 MeV. States of 2°Ne
observed in this reaction are displayed in Table 20.23 of (1983AJ01). These include a state at
E, =16.730 = 0.006 MeV, T" < 20 keV: J™ = 0", T = 2.

25. 19F(p, 7)*°Ne Qm = 12.848

Over the range £, = 2.9 to 12.8 MeV, the 7, and -, yields are dominated by the E1 giant
resonance (I' ~ 6 MeV) with the ~; giant resonance displaced upward in energy. Strong well-
correlated structure is observed with a characteristic I' ~ 175 keV. Angular distributions taken
over the energy range do not vary greatly with energy. They are incompatible with v, and ~,
coming from the same levels in 2°Ne. The 90° v, yield for E5 and £, = 3.5 to 10 MeV has been
measured: the results are interpreted in terms of four primary doorway states at £, = 16.7, 17.8,
19.1 and 20.2 MeV. See also (1985WAZV; E5 = 5.9 to 10.3 MeV; E2 strength; prelim.). See also
(19860UZZ ?).

The yield curve for 11.2 MeV ~-rays [from the decay of 2°Ne*(11.23), J™ = 17, T = 1, to the
ground state] displays a resonance at £, = 4.090 £ 0.005 MeV [*’Ne*(16.73)]. The 11.2 MeV
~-rays are isotropic which is consistent with the presumed 0+ character of this lowest T = 2 state
in ®Ne: T',I,/T' &~ 0.5 eV. Since I',/T" (from the elastic scattering) is ~ 0.1, I, ~ 5 eV. For
E, = 5.6510 6.21 MeV, the v, and ; yields are not resonant but the yield of 10.6 MeV ~-rays is
resonant at 5.879 £ 0.007 MeV [['.,, = 9.5+t 3 keV, I',,I',/T' = 0.05 eV; 'y = 0.3 eV]. The 10.6
MeV ~-ray is due to the cascade decay of 2°Ne*(18.43), J™ = 2%; T = 2 via 2°Ne*(12.22) to the
2+ state at 1.63 MeV. For the upper limits to the strengths of the transitions to various states of 2°Ne
from the 0" and 2* T' = 2 states, see (1983AJ01). Resonances observed in this capture reaction
are displayed in Table 20.20. For references see (1978AJ03, 1983AJ01). See also (1987R0O25;
astrophysics).

26. (a) '2F(p, p)'°F E, =12.848
(b) "F(p, p)'OF*
(c) "F(p, d)"°F Qum = —8.2074
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Table 20.20: Resonances in °F(p, 7)**Ne 2

E, (keV) | Ty (keV) | T, (eV) I, (V) | Ne*(MeV) | J; T
340 < 0.07 0.28 £ 0.06 13.171
484 ~ 0.05 0.42 13.308
597+ 1 30+3 < 0.6 12 13.415
671 +1 6.0+0.7| 1.0x 1072 2.2 13.485 1+
874 13.678
935 13.736
980 13.779
1091 0.8 11 13.884 271
1280 14.063
1320 4.0 14.101
1350 14.130
1370 14.149
1420 15.7 14.196
4090 + 5 I'y=5eV 16.732 0*; 2
5879+ 7 104+ 3 I'y=03eV 18.430 2% 2

& For earlier references see Table 20.26 in (1978AJ03) and 20.24 in (1983AJ01). See also

Table 20.14 here.
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The elastic scattering has been studied in the range £, = 0.5 to 7.5 MeV and 24.9 to 46.3
MeV [see (1978AJ03)] and at £, = 1.5 to 3.5 MeV (19850U01, 19860UZZ ?, 19860U01). The
observed anomalies are displayed in Table 20.21.

Resonances for inelastic scattering [p; and p-] are listed in Table 20.22. In general the reso-
nances observed are identical with those reported from other °F+p reactions, although the relative
intensities differ greatly. Cross sections for production of 110 and 197 keV ~-rays are reported for
E, = 0.5104.3 MeV by (1986CHYY). See also (1983LE1J; astrophysics) and (1986BA88). For
reaction (c) see (1986KA1U; applied) and **F.

27. YF(p, n)*Ne Qm = —4.0207 E, =12.848

Observed resonances are displayed in Table 20.30 of (1978AJ03). See also (1984BA1R).

28. F(p, )'%0 Qm = 8.1137 Fp = 12.848

Many resonances occur in this reaction. They are displayed in Tables 20.23, 20.24 and 20.25
depending on whether they are observed in the « yield [20.23], in the a; [or o] yield to 60*(6.05)
[20.24] or in the vy, a3 and oy Yields [or in the yield of the y-rays from 160*(6.13, 6.92, 7.12)
[20.25]]. Resonances for oy and « are required to have even .J, even 7 or odd ./, odd 7, while the
ap, a3 and ay resonances are all odd-even or even-odd, with the exception of the 7" = 2 resonance.

Listings of the earlier yield studies are given in (1972AJ02, 1978AJ03, 1983AJ01). A detailed
discussion of the evidence leading to many of the J™ assignments is given in (1959AJ76). For
values of 92 see Table 20.28 in (1978AJ03). Recent measurements are reported by (19850U01;
1.15t0 2.1 MeV; oy — «3) and (1984IN04; 4.15 to 13 MeV; ay — «5). In the latter work there
are no marked correlations between the different channels.

Longitudinally and transversely polarized protons with E5 ~ 0.67 MeV have been used to
study 2°Ne*(13.48) [J™ = 1T; T = 1] via a parity (and isospin) forbidden a-transition. The state
is not excited. The upper limits for the process, and their significance in the determination of f;,
the weak pion-nucleon coupling constant, are discussed by (1986KN1C, 1983KNO01). See also
(1983AJ01, 1984KN1A).

See also (19851SZU), (1982MA1Q, 1982MA1V, 1983DE2J, 1986SI1L; applications), (1987R0O25;
astrophysics), (1986SI11D; computing) and (1983IN1B, 1985L.01C, 1986LO1E, 1986SI1K; theor.).

29. 9F(d, n)**Ne Qm = 10.623

Levels of 2°Ne derived from this reaction are displayed in Tables 20.31 in (1972AJ02) and
20.34 in (1978AJ03). See also (1983LIZW).
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Table 20.21: Levels of 2°Ne from F(p, po) 2

E, (keV) |y (keV) | 1| J&T r,/r 02 (%) | *°Ne* (MeV)
340 2.9 0| 1* 0.016 3.8 13.171
483 1t 13.307
598 37 1| 2 0.0012 0.38 13.416
669 75 0| 1* 0.98 9.6 13.483
843 23 0| ot 0.996 10.8 13.649
873 5.2 1| 2°°P 0.21 1.5 13.677
935 8.0 0| 1* 0.17 0.44 13.736

1346 45 1| 2°° 0.067 0.07 14.126
1372 15 1] 2°° 0.17 0.52 14.151
1422 14.6 0| 1t 0.85 0.92 14.198
1710°¢ 90 0| ot 0.8 14.472
1896 © 25 0| ot 0.3 14.648
1943 ¢ 40 0| (1%) 0.5 14.693
2030 © 70 1] (17) 0.75 14.776
2.763° 2 15.472
2.970¢ 2 15.668
4094+3 | 21405 | 0| 0F;2 | 0.062 £ 0.004 16.735
5879 £ 74| 10+ 3 21252 | ~02 18.430

2 For references see Table 20.27 in (1978AJ03). For 02 see Table 20.28 in (1978AJ03).
b 1~ not excluded by elastic scattering alone.

¢ (19850001, 19860U01; R-matrix analysis). Weak resonances at £, = 1.75 and 1.78 MeV are

also suggested.

4 Resonance also observed in py, p3, p4 and ps yields.
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Table 20.22: Resonances in F(p, p/)!?F* 2

E, (keV) | J* | Db (keV) | Ty, (V) | Ty, (V) | 62 (%) | 62, (%) | Ex in *’Ne (MeV)
340 1" 2.9 < 0.5 < 0.1 < 15 13.171
483 1" 2.2 <13 <12 13.307
598 2” 37 < 100 < 60 < 28 < 145 13.416
669 1+ 7.5 46 < 0.5 0.6 <04 13.483
720 ~ 30 < 10000 | < 10000 13.532
780 ~ 10 < 400 ~ 9000 13.589
831 8.3 <6 ~ 2300 13.637
845 0" 23 ~ 50 < 10 ~0.14 | <0.92 13.650
873 27 5.2 <2 570 < 0.07 2.7 13.677
900 4.8 < 30 ~ 2200 13.703
935 1t 8.0 3000 < 20 5.0 < 0.8 13.736

1092 P 2t 0.8 173 592 13.885
1137 3.7 < 40 ~ 2100 13.928
~ 1250 ~ 80 ~ 70000 | < 4000 14.03
1290 19 < 600 ~ 900 14.073
1346 2” 4.5 300 600 0.92 0.24 14.126
1372 2” 15 700 1400 1.93 0.56 14.151
1422 1+ 14.6 +1 2200 <35 0.56 <0.11 14.198
1610 R 14.377
1660 14.424
1700 14.462
2763 ¢ 15.472
2970 ¢ 15.668
58794 | 2+; 2 r 18.430
r = resonant.

@ For references see Tables 20.29 in (1978AJ03) and 20.26 in (1983AJ01).

b T, =29eV.
¢ Reported in p;_.4 yield (19860U01).
d Resonance also observed in ps, p4 and ps yields.
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Table 20.23: Resonances for ground-state a-particles () in *F(p, ag)

E,(keV) | Tup(keV) | 62 (%)® Jr 20Ne* (MeV)
400 100 1- 13.228
400 100 0+ 13.228
650 = 20 200 1- 13.465
710 35 0.6 (1) 13.522
733 66 1.0 2+ 13.544
TTT£2 9+1 0.02 2+ 13.586
842 + 2 1841 0.16® (2+) ¢ 13.648
~ 860 120 2.1 1- 13.66
~ 930 ~ 180 2.9 0+ 13.73
~ 1080 ~ 200 3.4 1- 13.87
1115 50 0.55 2+ 13.907
1160 ~ 70 1.1 0t 13.950
1235 ~ 70 1.2 1- 14.021
~ 1250 ~ 150 2.7 2+ 14.03
1350 + 3 36+ 1 2+ 14.130
1652 + 5 90 + 5 1- 14.417
1713 + 6 72 £ 2 0t 14.475
1842 £ 7 122 45 1- 14597
1901 + 10 25 d 0* 14.653
2110 75 (2+, 4%) 14.85
2310 90 (2+) 15.04
2550 300 (17) 15.27
2590 300 (0+) 15.31
2680 80 15.39
2730 60 15.44
2820 160 1553
2940 (15.64)
3120 170 (15.81)
3340 105 16.02
3680 (100) 16.34
3860 16.51

68




Table 20.23: Resonances for ground-state a-particles (aq) in 'F(p, ag) ®
(continued)

E, (keV) [ap (keV) 0% (%) * JT 20Ne* (MeV)
3980 135 16.63
4130 100 16.77
4360 100 16.99
4460 95 17.08
4690 65 17.30
4900 90 17.50
4990 40 17.59

o879+ 7 10+ 3 d 20T =2 18.430

a For earlier references and additional comments see Tables 20.31 in (1978AJ03) and 20.28 in
(1983AJ01). See also (19850U01, 19860U01).

b Ty, & 0.06 keV.

¢ J = 0 from PF(p, p); possibly T = 0.

4T, ~ 0.3 keV.

30. YF(®He, d)?*°Ne Qm = 7.354

Levels of 2°Ne observed in this reaction are displayed in Table 20.35 of (1978AJ03). Deuteron
angular distributions have been studied at £(*He) = 9.5 to 21 MeV: see (1978AJ03).

The AE, between the 1T and 1=, 7" = 1 states °Ne*(11.26, 11.27) is 11.1 + 0.7 keV
(1983F102). I',/T, = 0.88 + 0.05 for 2°Ne*(12.22) [2*; T" = 1] (1984CA08). Using (2J + 1)
[0 = 1.41 £ 0.23 eV (1980F101), I', = 0.32 + 0.06 eV for 2°Ne*(12.22) (1984CA08).
The I',/T" of *’Ne*(12.22) implies B(M1) = 0.07 W.u. for the transition from 2’Ne*(18.43) [2*;
T = 2]. This is much weaker than other isovector M1 transitions in 2°Ne and a factor of five lower
than predicted by shell model calculations: see (1984CA08).

31. 9F(a, )2°Ne Qum = —6.966

Angular distributions have been measured at £, = 18.5 and 28.5 MeV: see (1978AJ03,
1983AJ01).
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Table 20.24: Nuclear pair resonances () in *F(p, a;) ®

E, (keV) | Thp, (keV) | o (mb) | 62 %) | J™ | 2Ne* (MeV)
710 3B | ~02 | 2 1- 13.522
780 | ~10 ~02 | 015 | 2F 13.589
842 23 34 | 027 | 2t 13.648

1115 50 15 | 36 o+ 13.907
1236 | ~70 3 1.0 1- 14.022
1367 30 60 | 029 | 2+ 14.146
1640 60 1- 14.41
1720 95 |~ 18 o+ 14.48
1850 170 1- 14.60
1896 25 0+ 14.65
2080 60 12.1 9+ 14.82
2170 ® 70 12.2 ot 14.91
2330 70 17.0 9+ 15.06
2600 100 15.32
2680 100 15.39
2820 125 15.53
3120 145 15.81
3340 100 16.02
(3500) (80) (16.17)
(3590) (115) (16.26)
3960 200 16.61
4360 95 16.99
4690 | < 150 17.30
4900 115 17.50
4990 40 17.59
5170 220 17.76

& For references see Tables 20.32 in (1978AJ03) and 20.29 in (1983AJ01). See

also (19850001, 19860U01).

b (1980CU09): see also for partial widths.
¢ See footnote € in Table 20.23.
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Table 20.25: Resonances fpr 6-7 MeV ~-rays (oo, as, ay) in PF(p, o) ®

E, (keV) Tap (KeV) | Ty, (€V) | Ty, (€V) | Ty, (V) J" 20Ne* (MeV)
223.99 +0.07" | 0.99 4+ 0.02 1000 < 2.5 < 2.5 27 13.0607
340.46 £ 0.04 >¢ | 2.34 £ 0.04 2800 16 75 1t 13.1713
483.914+0.10" | 0.90+0.03 700 19 190 1t 13.3075

594 4+ 3 254+ 3 13.412

667.5 + 2 6.7+0.3 13.482
832.1+1 13.638
872.11+0.20¢ | 4.53+0.16 2200 620 180 2- 13.6762
935.4+£1.3 8.140.5 2900 110 720 1t 13.736
1087.7+ 1 0.154+0.05 13.881
1135.6 £ 1 13.926

1280 £+ 1 14.063
13477+ 1 49+0.7 2250 650 1200 2- 14.128
1371.0£1 124+ 1.0 6650 700 300 2” 14.150
1603 £ 2 14.370
1692 & 2 3543 (1, 2)" 14.455
1949 £ 2.5 40 & 10 (0, 1)* 14.699
2030 £ 3.0 120 £ 20 14.776
2320 85 15.05
2510 30 15.23
2630 90 15.35
2800 60 15.51
3020 30 15.72
3190 80 15.88
3490 40 16.16
3920 30 16.57
4000 110 16.65
4090 0T =2 16.73
4290 50 16.92
4490 30 17.11
4570 30 17.19
4710 30 17.32
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Table 20.25: Resonances fpr 6-7 MeV ~-rays (s, as, ay) in F(p, a) 2
(continued)

E, (keV) [ap (keV) | Ty, (V) | Ty, (eV) | Ty, (eV) J7 20Ne* (MeV)
4780 35 17.39
4990 20 17.59
5070 35 17.66
5200 70 17.79

a See Tables 20.33 in (1978AJ03) and 20.30 in (1983AJ01) for earlier references and for additional comments. See
also (19850001, 19860U01).

b (1985UH01). See also (1977FR20).

© (1982BE29): 0 = 88 &3 mb, wy = 22.3 + 0.8 eV.

4 (1982BE29): o = 440 + 13 mb, wy = 570 £ 30 eV.

32. YE("Li, SHe)2'Ne Qm = 2.873

Angular distributions have been studied at £("Li) = 34 MeV to a number of states of 2°Ne.
(2 S values are consistent with those reported in the (d, n) and (3He, d) reactions: see (1978AJ03).

33. 20F(37)*Ne O = 7.029

The decay is primarily to 2°Ne*(1.63) with a half-life of 11.00 4= 0.02 sec: see reaction 1 in
20F, Besides the principal decay to 2°Ne*(1.63) [log fot = 4.97], *°F also decays to 2°Ne*(4.97)
[J™ = 27] with a branching ratio of (0.0082 4 0.0006)% (1987ALO06) [log fot = 7.20+0.03; D.E.
Alburger and E.K. Warburton, private communication]. The upper limit for the ground-state decay
is 0.001% [log fot > 10.5]. For other values and earlier references see Table 20.36 in (1978AJ03).
The energy of the v-ray from 2°Ne*(1.63) is 1633.602 & 0.015 keV. E,, for the 4.97 — 1.63 transi-
tion is 3332.54 (19) keV which gives E, = 4966.51 (20) keV based on E, = 1633.674 (15) keV
for the first excited state. The shape of the 5-spectrum is not inconsistent with the predictions of
CVC. 3 — ~ correlation measurements lead to an upper limit for the second-class current contribu-
tion to the correlation which is consistent with zero. For references see (1983AJ01); for the earlier
work see (1978AJ03). See also (1985BR29, 1985GR1A) and (1983KA32, 1985YALJ; theor.).

34. (a) 2°Ne(~, n)'?Ne Qm = —16.869
(b) 2°Ne(y, 2n)*®Ne Qm = —28.508
(c) *’Ne(v, @)'°0 Qm = —4.734
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The photoneutron cross section (bremsstrahlung photons) shows peaks at £, = 17.78 4 0.05,
19.00+0.05, 20.15+0.15 [main peak of the GDR], 22.6 +-0.3, 24.9£0.5 and 27.5 MeV [the latter
three states are broad]: the integrated cross section to 28.5 MeV is 58 + 6 MeV - mb [exhausting
~ 20% of the dipole sum]. The cross section for (v, Tn) using monoenergetic photons shows a
structure at 18 MeV and some fluctuations atop the broad giant resonance, o,,.x ~ 7 mb. The
double photo-neutron cross section, (v, 2n), is dominated by a single peak at ~ 20.5 MeV,
omax =~ 1.1 mb. For references see (1978AJ03, 1983AJ01). The significance of reaction (c) to
astrophysics is discussed by (1982SA1A, 1984FO1A).

35. 2°Ne(y, 7)*°Ne

E, = 11262.34+1.9 keV for 2°Ne*(11.26), the first I™; T' = 1 state. The branchings to 2°Ne*(0,
1.63) are (84 £+ 5) and (16 + 5)%, respectively (1983BE19). See also (1984BE26).

36. (a) °Ne(e, e)*°Ne
(b) 2°Ne(e, ep)*°F Qm = —12.848
(c) 2°Ne(e, e)**O Qm = —4.734

The 2°Ne charge radius, (r2)*/? = 3.004 4 0.025 fm. Form factors for many excited states of
20Ne with £, < 8 MeV have been reported: see (1978AJ03).

At E. = 39 and 56 MeV, the 180° inelastic scattering is dominated by the transition to a
JT=1%,T = 1state at £, = 11.22 & 0.05 MeV with I, = 11.275§ eV. A subsidiary peak is
observed corresponding to a state 0.35 & 0.03 MeV higher [if J* = 1t or 2%, I",, = 0.65 £ 0.18
or 0.40 £+ 0.13 eV]. A number of small peaks are also reported corresponding to £, ~ 12.0, 12.9,
13.9, 15.8, 16.9, 18.0 and 19.0 MeV. Prominent electric dipole peaks are reported at £, = 17.7,
19.1, 20.2 and 23 MeV, in addition to weaker structures between 12.5 and 15 MeV; and prominent
electric-quadrupole peaks are observed at £, = 13.0, 13.7, 14.5, 15.0, 15.4 and 16.2 MeV and
there is a broad quadrupole excitation between 16 and 25 MeV. The GDR cross scetion integrated
from 11 to 25 MeV contains about 65% of the dipole EWSR while over 90% of the isoscalar
quadrupole EWSR is exhausted by the strength in the region 10 — 25 MeV.

For 11 < E, < 24 MeV only two isovector M2 transitions appear: These are to 2°Ne*(11.62,
12.10) with B(M2, k) T = 64 4+ 13 and 56 + 13 p%fm? [orbital contributions are non-negligible].
The M1 transition to 2°Ne*(11.26) is also observed but that to 2°Ne*(13.48) is not: it is < 0.2 u%
(1985RA08). For reaction (b) see (1978AJ03).

Reaction (c) has been studied in order to obtain the (v, «) cross section in the giant resonance
region: the cross section at 90° for £, = 15 to 24 MeV is dominated by an E1 resonance [1~;
T = 1, with an admixture of 7" = 0 which permits the o« decay] at £, = 20 MeV; lesser E1
structures are reported at F, = 16.7,17.1, 21 and 22 MeV. A relatively strong 2*; 7' = 0 resonance
appears at £, = 18.5 MeV, and evidence is reported for increasing E2 strength below 16 MeV.
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For references see (1978AJ03). See also (1987DE43) and (1978WI11B, 1982RU05, 1983BR1P,
1983KNO05, 1984AMO03, 1984AMO07, 1985LE1H, 1985LE14, 1985ST23, 1986BR1X, 1986KA17,
1986SH16, 1986 TA1W, 1986VA12, 1987VA12; theor.).

37. 2Ne(n, n)*’Ne

See (1978AJ03).

38. (a) 2°Ne(p, p)*’Ne
(b) **Ne(p, pa)'°O Qum = —4.734

Angular distributions of elastically scattered protons and of a number of inelastic groups have
been measured for £, = 2.15 to 65 MeV [see (1978AJ03, 1983AJ01)] and at 5 = 0.8 GeV
(1984BL14; to Ne*(0, 1.63, 4.25, 8.7(u); also A,). The latter work confirms the large hex-
adecapole deformation of **Ne. At £, = 201 MeV, probable 1* states at £, = 11.25 + 0.01,
13.51 +0.03 and 15.72 £ 0.05 MeV are reported by (1987WI03): There does not appear to be any
quenching of the M1 strength. In addition 2~ states are observed at 11.58 and 12.08 MeV with
B(M2) = 64 4 13 and 56 + 13 p% as is a state of unknown J™ at F, ~ 17 MeV (1987WI03).
See also the earlier work in (1978AJ03). For reaction (b) see (1984CA09; E,, = 101.5 MeV). See
also (1983CE1A, 1986BA2U), (1986BA88) and (1982SC20, 1983SM04, 1984AMO03, 1984AMO07,
1985KNO04; theor.).

39. °Ne(p, p)*’Ne

For a study of antiproton interactions see (1986BA22).

40. (a) 2°Ne(d, d)**Ne
(b) 2°Ne(t, t)*’Ne

Angular distributions of deuterons have been reported at £y = 10.0to 52 MeV [see (1978AJ03,
1983AJ01)] and at £ = 52 MeV (1987NUO01). For reaction (b) see (1978AJ03).

41. °Ne(®*He, 3He)*’Ne
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Angular distributions have been measured at £(*He) = 10 to 35 MeV and at 68 MeV: see
(1978AJ03). See also (1987TROL; theor.).

42. (a) °Ne(a, a)*’Ne
(b) °Ne(c, 2a)'0 Qm = —4.734

Angular distributions have been measured at £, = 3.8 to 155 MeV [see (1978AJ03, 1983AJ01)]
and at 54.1 MeV (1987ABO03; g.s.). See also (1986BULL; FE, = 50.5 MeV). For a spallation
study see (1984AN1H); for cross sections of astrophysical interest see (1984SE1F). For reaction
(b) see (1983AJ01). See also (1984SA28, 1986TR08), (1982004, 1983CH1B) and (1982JA07,
1982WA13, 1984BU1R, 1984SR01, 1985UMO01, 1986GA1N, 1986KA17; theor.).

43. 2°Ne("Li, "Li)*’Ne

Angular distributions have been studied at £("Li) = 36, 68 and 89 MeV: see (1983AJ01).

44, *°Ne(Be, “Be)*’Ne

For pion production see (1985FR13).

45. (a) 2°Ne('°B, °B)?°Ne
(b) 20Ne(”B, IIB)2ONe

Elastic angular distributions have been measured at £(°B) = 65.9 and E(*'B) = 115 MeV:
see (1983AJ01).

46. (a) °Ne('2C, 12C)*Ne
(b) 2°Ne(*2C, o®Be)?*’Ne Qm = —7.3665

Elastic angular distributions have been obtained at £(*2C) = 22.2 to 42.7 MeV and 77.4 MeV
and at £(*°Ne) = 65.9, 74 and 75.2 MeV [see (1978AJ03, 1983AJ01)] as well as at E(*°Ne) =
72.6, 74.0 and 75.2 MeV (1982SH29). For yield, fusion, total reaction cross section and frag-
mentation studies see (1982K029, 1982M0O15, 1982SH29, 1984AN1H, 1984K012, 1985FL 1B,
198508505, 1986BL 1K, 1987K012) and (1983AJ01). For pion production see (1982AN1H, 1983AN1L).
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For reaction (b) see (1983AJ01), (1984RA10, 1987S106) and *2C in (1985AJ01). See also (1985MU18),
(1983HE1B, 1984FR1A, 1984HA53, 1984NA1D, 1984ST1B, 1985BE1A, 1985CU1A, 1985ST1B,
19861K03, 1986ST1J, 1987LA05, 1987SC1D) and (1982013, 1983CI08, 1983TO1L, 1984HA43,
1984IN03, 1984MAZT, 1984SH1T, 1985CH11, 1985GA1G, 1985GU1J, 1985HU04, 1985K01J,
1986GA1F, 1986G103, 1986HA13, 1986HE1A,; theor.).

47. Ne('60, '60)*Ne

Angular distributions have been studied at £(*’Ne) = 50 and 94.8 MeV involving %O, ¢ and
20Ne*(0, 1.63, 4.25) [see (1983AJ01)], at E(*°0) = 25.6 to 44.5 MeV (1984GA22; elastic; also
to 2°Ne*(1.63) at 31.3, 33.3 and 44.5 MeV)) and at £(*°Ne) = 66.8, 115, 137 and 156 MeV
(1983SH25; elastic). Yield and fusion cross section measurements are reported by (1982SC13,
1982SH1N, 1983BR1R, 1983SH25, 1984GA22) and in (1983AJ01). See also (1983DU13, 1986BA69,
1986ST1J, 1987SC1D) and (1983K031, 1983MA29, 1984NI11D, 1985CH11, 1985GU1J, 19851C01,
1985K043, 1985K038, 1986GA1F, 1986HE1A, 1986KO1C, 1986 TALA,; theor.).

48. °Ne(*"Ne, °Ne)*’Ne

Elastic angular distributions are reported at £(*°Ne) = 68, 117, 140 and 156 MeV (1983SH25).
For yield and fusion measurements see (1983P009, 1983SH25) and (1983AJ01). See also (1983RA1J,
1987SC1D) and (1983AB1G, 1983G013, 1983S101, 1984T002, 1985GA1T, 19851V1C, 19851V1B,
1987BAL1V; theor.).

49. (a) >°Ne(**Mg, *Mg)*°Ne
(b) 20 Ne(26 Mg, 26Mg)20Ne

Elastic angular distributions for reaction (a) have been measured at £(*°Ne) = 50, 60, 80, 90
and 100 MeV [see (1983AJ01)] and at 40 MeV (1983NA04; S,, for the system 2°Ne + *Mg =
0.08 +0.02). For yield and fusion cross sections see (1982GR1T, 1983AL01, 1984CHZU [also re-
action (b)], 1984LE06) and (1983AJ01). See also (1983BI1A, 1983DU13, 1984FR1A, 1986BL08)
and (1982013, 19830H1C, 1985NI1C, 1987BA01; theor.).

50. Ne(*Al, 27Al)*°Ne

Elastic angular distributions are reported at £(*°Ne) = 55.7, 63, 125 and 151 MeV (1983VA1C).
For yield, fusion and evaporation residue studies see (1982M015, 1983M013, 1983VALC, 1985M008,
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1986GR1T, 1987JA06) and (1983AJ01). See also (1983BI1A, 1983HE1B, 1984FR1A, 1984HA53,
1985ST1B, 1985TU01) and (1982013, 1983CI108, 1983G013, 19830H1B, 1984B106, 1985HU04;
theor.).

51. (a) Ne(®*Si, %Si)2Ne
(b) 2°Ne(2°Si, 29Si)*°Ne

See (1983DU13).

52. 2°Ne(*°Ca, “°Ca)?°Ne

Angular distributions have been studied at £(*°Ne) = 44.1 to 70.4 MeV and at 151 MeV:
see (1983AJ01). For an evaporation residue study see (1982MO15). For yield and fusion mea-
surements see (1983AJ01). The breakup of 2°Ne at F(**Ne) = 92, 149 and 213 MeV involves
20Ne*(5.79, 6.73, 7.16, 8.78, 10.26, 11.95) (1986SH30). See also (1983BI1A, 1983HE1B, 1984FR1A)
and (1982ST08, 1983S101, 1984GUQ09, 1984SH2D, 1985AN16, 1985GUO08; theor.).

53. 22Na(4+)%Ne Qm = 13.887

20Na has a half-life of 447.9+2.3 msec: see reaction 1 in 2°Na. It decays to a number of states of
20Ne, principally 2°Ne*(1.63): see Table 20.26. The ratio of the mirror decays ?°Na a 20Ne*(1.63)

and 20F &, 20Ne*(1.63), (ft)™/(ft)~ = 1.03 £+ 0.02. 8 — ~ correlation measurements, as in the
decay of 2°F, lead to an upper limit for the second-class contribution to the correlation which is
consistent with zero: see (1983AJ01). 5 — v — « triple correlation coefficient measurements for the
transitions via the a-unstable 2 states shown in Table 20.26 lead to values of the isospin mixing
amplitudes [and to a determination of the vector weak coupling constant] (1983CL01). See also
(1987R0OZZ) and (1983HA1V, 1985BR29, 1985GR1A, 1985HALT).

54. 2!Ne(p, d)*’Ne Qm = —4.536

See (1978AJ03).
55. 2!Ne(d, t)*’Ne Qm = —0.503
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Table 20.26: Decay of 2°Na ?

Decay to 2°Ne* | J™; T | Branching ratio (%) log ft
(MeV + keV)
1.633 £ 2 27:0 79.33 £ 1.11 4.988 £+ 0.009
7.415+5 27:0 16.37 £1.28 4.19 £0.05
7.826+7 27:0 0.674 + 0.055 5.417 + 0.033
8.82 £+ 10 0.034 4+ 0.007 6.27 + 0.08
9481+ 7 27:0 0.247 4+ 0.020 5.064 + 0.034
9.873+5 3T;0 0.0272 +£0.0138 5.78 £0.18
10.275+ 3 271 2.868 +0.039 P 3.476 + 0.009 P
10.584 + 7 27:0 0.087 4+ 0.009 4.76 £ 0.05
10.848 £ 7 27:0 0.193 £ 0.016 4.179 £0.035
10.884 + 3 31 0.0392 +£0.0139 4.84+0.13
11.261 &5 171 0.203 £ 0.026 3.73+£0.05
11.320 £ 15 27:0 0.036 £ 0.004 4.41 4+ 0.05
11.856 + 20 2%;0 0.0016 £ 0.0004 4.98 £0.10

& For additional comments and references see Table 20.37 in (1978AJ03).
b (1983CLO1).
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The T' = 1 states observed in this reaction, and ther analog states observed in 2°F in the (d,
3He) reaction, are displayed in Table 20.16 of (1978AJ03). T = 0 states are presented in Table
20.38 of (1978AJ03).

56. 22Ne(p, t)*°’Ne Qm = —8.641

Angular distributions have been reported at £, = 26.9 to 43.7 MeV: see (1978AJ03, 1983AJ01).
The angular distributions of the tritons to the ground state of 2°Ne and to the first 0", 7" = 2 state
[E, = 16.722 £ 0.025 MeV] have been fitted by L = 0 and the tritons to?°Ne*(18.4) by L = 2.
The latter is the first 2F, T' = 2 state. The 0", T' = 2 state [*°Ne*(16.73)] decays by a,[(—6+5)%],
o + a5[(35 £ 12)%)], a3 + s [(29 & 12)%], po + p1 + P2[(14 £ 9)%] and ps + ps + ps[(13 = 8)%]
[measured branching ratios in percent are given in the brackets] to final states in'60 and '°F. See
(1978AJ03) for references and additional information.

57. 22Na(p, a)?Ne Qm = 2.379

Angular distributions have been measured at £, = 10.0 and 45.5 MeV: see (1972AJ02). For
astrophysical considerations see (1982SA1A, 1984FO1A, 1985AR1A) and (1983AJ01). See also
(1985RH1A) and (1986 TU1B; applied).

58. 22Na(®He, SLi)2°Ne Qum = —1.639

See (1978AJ03).

59. 2Mg(p, pa)*’Ne Qm = —9.312

See (1984CAQ09). See also (1978AJ03).

60. 2tMg(d, SLi)2°Ne Qm = —7.837

Angular distributions have been studied to many states of 2°Ne at £4 = 28 to 80 MeV [see
(1978AJ03, 1983AJ01)] and at E; = 54.2 MeV (1984UMO04; to 2°Ne*(0, 1.63, 4.25, 5.62)). Table
20.351in (1983AJ01) displays the observed states and .S,, obtained from several analyses. For newer
values of S, see (1984UMO04, 19860EQ1). See also (1984PA18, 1986PAZJ ?; theor.).
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61. 2*Mg(*He, "Be)*°Ne Qm = —7.724

Angular distributions have been studied at £(*He) = 25.5 and 70 MeV: see (1978AJ03). See
also (1983AJ01) and (1986RA15; theor.).

62. 2*Mg(c, ®Be)?°Ne Qm = —9.404

See (1983AJ01).

63. 2!Mg('2C, 150)>°Ne Qm = —2.150

The angular distribution for the ground state transition has been measured at £(*2C) = 40 MeV
(1982L116). See also (1983AJ01).

64. 28Si(q, 12C)2°Ne Qn = —12.021

See (1983AJ01).
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2ONa
(Figs. 11, 12 and 13)

GENERAL: (See also (1983AJ01).)
(1981WAL1Q, 1983ANZQ, 1983BR29, 1985AN28, 1985HA1N, 1985RO1N, 1986 AN07, 1986GALl).

1. 2°Na(37)?°Ne Qm = 13.887

20Na decays by positron emission to 2°Ne*(1.63) and to a number of other excited states of
20Ne: see Table 20.26 and reaction 53 in 2°Ne. The half-life of 2°Na is 447.9 4- 2.3 msec [weighted
mean of values quoted in (1978AJ03) and in (1983CLO1)]; J™ = 2*: see (1978AJ03). See also
(1986HO35).

2. 9F(p, 77)2°Na Qm = —140.608

Angular distributions and A, have been studied at £ = 199.6 MeV to *’Na*(0.74, 1.85, 3.01,
4.11) [probably unresolved]: it is suggested that the latter two have J = 6 or 7 (1987CA05).

3. Ne(p, 7)*°Na Qm = 2.199

(1986LA07) have calculated the reaction rates at stellar energies. They are higher than those
previously estimated. The higher rate implies a greater production of intermediate A elements in
the r-p process in stellar evolution. See also (1987LA14).

4. ’Ne(p, n)*’Na Qm = —14.670

For observed neutron groups see Tables 20.40 in (1978AJ03) and 20.27 here. For preliminary
work at £, = 120 MeV see (1983DEZT). See also (1986BA16) and (1983KNO5; theor.).

5. 2°Ne(®He, t)*°Na Qm = —13.906

States derived from triton groups listed in Tables 20.40 in (1978AJ03) and 20.27 here: see, in
particular, (1987LA14). [I am grateful to Professor M. Wiescher for communicating these results
to me].
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Table 20.27: Energy levels of 2°Na

E, (MeV +keV) | J©; T T2 OF D', Decay Reactions
0 27,1 | 79 =447.9 £ 2.3 msec 6= 11,4,5
0.591 £ 12 () 4,5
0.768 + 8 (v) 12,45
(0.85 £ 50) (y) |5
0.958 + 8 (y) |4,5
(1.010 £ 14) (v) |4
1.310 + 10 (v) |4,5
1.82 4+ 20 5
1.91 £20 2,5
1.98 £ 20 5
2.57 £ 20 5
2.66 + 20 5
2.88 + 40 2,5
2.96 + 40 5
3.06 + 40 5
3.16 + 40 5
4.33 £ 100 a 2,5
6.57 + 50 0F; 2 p |6

& Broad or unresolved. See also reaction 2.
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6. 20Mg(5+)*Na Qm = 10.731

20Mg decays to 2°Na*(6.57 & 0.05) [J™ = 0T; T' = 2]. That state decays by proton emission:
see 2°Mg.

7. 27Al(2°Ne, 2"Mg)2°Na Qm = —16.498
The A resonance is very strongly excited in this reaction at £(*°Ne) = 950 MeV/A (1986BA16).

ZOMg
(Figs. 12 and 13)

20Mg has been populated in the 2*Mg(«, ®He) reaction at £, = 127 and 156 MeV and in the
20Ne(®He, 3n) reaction at £(*He) = 70 MeV. The super-allowed decay of 2°Mg to the first T' = 2
(J™ = 07) state of 2°Na [E, = 6.57 & 0.05 MeV] has been reported from observations of the
subsequent decay of that state by proton emission [see Fig. 12]. The partial half-life is 9515 msec
leading to a branching ratio of (3 + 2)% for the super-allowed decay; log ft = 3.18. The results
for A = 20 are in agreement with the quadratic form of the IMME: see (1978AJ03, 1983AJ01).
See also (1985AN28, 1986AN07) and (1983ANZQ; theor.).

20A, etc.
(Not observed)

See (1972AJ02, 1986ANO07) and (1983ANZQ); theor.).
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