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20n 20He 20Li 2OBe
(Not observed)

See (983ANZQ 1983BE55 theor.).

ZOB
(Not observed)

The mass excess 6B is predicted to be 69.08 MeV'B is then unstable with respect to
breakup into”B + n by 0.9 MeV: se€’B and (L978AJ03. See alsoX983ANZQ theor.).

20C
(Not illustrated)

20C has been observed in the fragmentation of 60 Meaton ions: its mass excess&20+
1.13 MeV (1987GI1B. Itis then stable with respect t&C + n and*C + 2n by 3.3 and 3.9 MeV,
respectively. See alsd978AJ03 1983AJ0). The half-life of>°C is calculated to b6.3 x 1073
sec (1984KL0G. See also985AN1B 1985LA03 1986AN07 1986GULD and (L982AV1A
1983ANZQ 1987SA15theor.).

20N
(Not illustrated)

20N is particle stable. Its atomic mass excesgli$4 4 0.26 MeV (1986V109, 22.20 + 0.36
MeV (1986GI10, 21.62 £ 0.14 MeV (1987GI15. We adop®1.62 4+ 0.14 MeV. ?°N is then stable
with respect tdN + n by 2.32 MeV (seé’N). The half-life of°N is 1003) msec,P, ~ 61%
(1987MU1J prelim.). See alsol©@84KLO0§ theor.). See alsd.@85PI1ZZ 1986PI109, (1983WI1A
1984HI1A 1986AN07 1986GU1D and (L983ANZQ theor.).

200
(Figs. 10 and 13)

GENERAL.: (See also01(983AJ0).)

Model calculations:; (1978WI1B 1982SH301984CH1\, 1984HA14 1984RA131984SA37
1985HA15 1985HU08 1985LE 1L, 1986C0ZZ 1986HE131986HU1G 1986V007 1986WALR
1987IA1B).

Complexreactionsinvolving °O: (1983FR1A 1983WI1A 1984HI1A 1985HAIN 1985P011
1986HA1B 1986IR01 1986P0O061986P0O151987RI03.
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Other topics: (1978WI1B 1983SH321984P0111984SA371985AN28 1985MU1Q 1986AN07Y.
Ground state of 2°0: (1978WI1B 1983ANZQ 1984FR131987SA1Y.

Mass of 2°0: From theQ-value of the'®O(t, py°O reaction the atomic mass exces$'@ is
stated to b&796.3 + 1 keV (1985AN17. See also{982AN12 1985WA02 1986GU1D).

For B(E2) of°0*(1.67) and other parameters s&é887RA0) and Table2 of the Introduction
in this publication.

1. 200(37)2°F Qum = 3.814

200 decays with a half-life 0f3.51 4= 0.05 sec to thel ™ stateg’F*(1.06, 3.49) with branching
ratios(99.973+0.003) and(0.027+0.003)%, log fot = 3.740£0.006 and3.65+0.06, respectively
(1987AL06. Upper limits for branching to other states’®f are shown in Table 11 ofi(987AL089.
See also1985BR29.

2.180(t, pp°o Qm = 3.082

Qo = 3082.4 + 1.3 keV (1985AN17. See alsol982AN1).

Observed proton groups are displayed in Tables 20.2383AJ0) and20.1here.?°0*(4.07)
decays td°0*(0, 1.67) with branchings of26 & 4) and(74 4 4)%. The p< angular correlations
lead toJ = 2; the strength of the transition favors = +[6(E2/M1) = —0.18 £ 0.08 for the
2+ — 27 transition].2°0*(4.46) and*°0*(5.39) decay primarily vid&°O*(1.67); the direct ground-
state decay isc 4% for the first and< 7% for the second of these states. The angular correlations
are essentially isotropic, favoring” = 0*. The transitiort’O*(5.39 — 4.07) is not observed: the
upper limit is 8%. See alsd978AJ031983AJ0). For a discussion afi = 20 isobaric states see
(1982AN12 1985AN17.

3. 180(a, 2pP°0 Qum = —16.732

See (983AJ0).

4.180(130, 50Y*0 O = —0.624

See (983AJ0).


https://nucldata.tunl.duke.edu/nucldata/HTML/IntroTables/Table2_1987.pdf

Table 20.1: Energy levels 8fO

E,(MeV +keV)| J°;T T Decay| Reactions
0 0t; 2 712 = 13.57+ 0.1 sec 6~ 11,2,3,4
1.67368 + 0.15 2% Tm = 10.0 £ 0.4 psec| v 2,3, 4
g= —0.352+0.015

35707 4+ (v) |2,3,4
4.072+4 2t 12,4
4.456 £ 5 0t Y 2,4
4.850 + 15 4+ (v) |2
5.002+ 6 (v) |2
5.234+5 2+ (v) |2
5.304 %+ 6 2+ (v) |2
5.387+6 0t y 2
5.614+3 (37) () |2
6.555 + 8 (2) (v) |2
7.252+8 5~ (v) |2
7.622+7 37 +4" 2
7.754+£5 4+ 2,3
7.855+ 6 (57) 2,3
8.554 + 8 4+ 2
8.804 £9 3” 2,3
8.962 + 21 (0%) 2
9.770 £8 0F 2

10.125 + 11 2% 2,3




20|:
(Figs. 11 and 13)

GENERAL (See also01(983AJ0).)

Model calculations: (1978WI1B 1982HA43 1983BR291984F0161984RA13 1986CA27
1986C0ZZ 1986VO05 1986WA1R 1987HA08 1987IA1B).

Complex reactionsinvolving °F: (1983BE021983DE261983WI1A 1984GR081984H023
1984K0251985BE4() 1985HALIN 1985P0111986GA1R 1986HA1RB 1986ME06 1986P0O06
1987RI03 1987R0O10.

Hypernuclei: (1984AS1D.
Other topics: (1978WI1B 1983AR1J1983BR291985AN28 1986AN07 1986V0O05 1987HAQS.
Ground state of 2°F: (1978WI1B 1983ANZQ 1983AR1)1984K025 1986CA27.

j = +2.094 (2) nm (1978LEZA)
Q = 0.070 (13) b (1978LEZA)

1. 0F(37)®Ne Qm = 7.0289

The half-life of>°F is11.00 £0.02 sec: seel978AJ03. 2°F decays principally t&’Ne*(1.63):
see’’Ne, reaction 33. See alsbq84K025 1985HE0$.

2. 2C(°Be, pf°F Qm = 4.0760

For excitation curves involving’F*(0, 1.82 + 1.84 + 1.97 + 2.04 + 2.19) see (982HU06
1983JA09. At E(°Be) = 12 to 27 MeV angular distributions are reported forand p_ o4 3.4:
see ((983AJ0).

3. 8C(Li, "Li)3C By = 18.0492

For fusion cross sections se982DE3(). See alsd*C in (1986AJ0) and (L983AJ0).

4.'3C(°Be, df°F O = 1.3542

See (983AJ0).



Table 20.2: Energy levels &fF 2

E, (MeV + keV) J5T T Decay Reactions
0 2%, 1 712 = 11.00 £ 0.02 sec 6~ 11,2,4,6,7,9,10
11, 14,16, 17,19
20
0.65600 £ 0.04 3t Tm = 0.39 + 0.03 psec vy 6,7,9,10,11, 14
19
0.82268 + 0.08 4+ 79 + 6 psec y 56,7,9, 10, 11
14, 17,19
0.98371 £ 0.05 1~ 2.0 £+ 0.2 psec vy 6,7,9, 11,14, 17
19
1.056818 £ 0.004 1t 45 4+ 13 fsec ol 6,7,9, 10,11, 14
15, 16, 17,19
1.30934 4+ 0.05 2- 1.6 + 0.3 psec vy 6,7,9,11, 14,16
17,19
1.8244 4+ 1.2 5t < 65 fsec (v) |2,6,9,10,14,19
1.84397 4+ 0.08 2 30 + 20 fsec y 2,7,9,11,14, 17
1.97080 &+ 0.07 (37) y 2,5 6,7 9 11
14,19
2.04405 + 0.06 2% 37 + 16 fsec vy 2,6,7,9,11, 14
17,19
2.19436 £ 0.08 (37) < 12 fsec y 2,6,7,9, 10, 11
14,17,19
2.8649 + 1.5 (37) (v) |6,7,9,14,19
2.96616 + 0.08 3" 60 4+ 40 fsec vy 6,7,9,11,14, 19
2.968 + 1.5 (47) (v) |5,6,7,19
3.17258 £+ 0.42 (17) ol 6,7,9,11, 14,19
3.48849 + 0.06 1t 44 + 11 fsec vy 6,7,9,11, 14,15
19
3.52628 £+ 0.07 0F 30 £+ 15 fsec ol 9,11,14
3.58656 £ 0.09 (1, 2)" < 60 fsec y 6,7,9,11, 14,19
3.68013 + 0.06 1,2 vy 6,7,9,11,14, 19
3.76114+ 1.9 (27,3) (v) |6,7,9,14,19
3.96519 £ 0.16 1+ y 6,7,9,11, 14,19
4.08208 £ 0.11 (1)* ol 6,7,9,11, 14,19




Table 20.2: Energy levels &fF # (continued)

E, (MeV + keV) J5T Decay Reactions
4.1989 + 2.7 (v) |6, 14
4.2077 + 2.6 () |7,14,19
4.27722 4 0.14 (1, 2)* v |6,7,11,14,19
4.3154 £ 2.0 (0, 1)t (y) |14
4.37138 £0.12 (27) y 6,7,11, 14,19
4.5087 £ 0.4 17 (2) y 6,7,11, 14,19
4.5808 + 1.8 () | 6,7, 14
4.5922 + 2.9 (v) |14,19
4.7310 + 2.0 (37,47,4%,57) (v) |6,7,14,19
4.7656 + 2.0 (v) |6,7,14,19
4.8916 + 2.8 (v) |6,14,19
4.8982 + 2.8 (y) | 7,14
5.047+ 4 (2)~ (v) |6,14,19
5.068 + 3 (17, 2,3%) (v) | 6,14
5.1310 £ 2.5 (27, 3,4%) (v) |6,14,19
5.2239 + 2.3 1,2y (y) |6,7,14,19
5.2819 + 2.5 () |6,14,19
5.31887 £ 0.17 0,1,2 y 6,11, 14,19
5.349 + 0.4 (3)* (v) | 6,14
5.4131+0.6 ¥ 6,7,14,19
5.4503 + 3.8 (v) | 14,19
5.4554 + 3.2 (y) |14
5.463 + 3 (1,2, 3) (v) |14
5.55534 + 0.13 1,2* vy 7,11, 14,19
5.5881 + 1.5 () |14
5.620 + 3 (v) |7,14,19
5713+ 2 y 6, 14,19
5.7640 + 2.5 (3)* (v) | 6,14,19
5.8104 £ 2.5 (1) () |6,14,19
5.93609 £ 0.05 2 y 11, 14,19
6.01777 £ 0.03 2 y 11, 14




Table 20.2: Energy levels &fF # (continued)

E, (MeV + keV) J5T T Decay Reactions
6.04498 + 0.08 0,1,2 y 11, 14,19
6.090 £ 7 (07) (v) |6
6.161 +4 (2,3%) (y) |6,19
6.200 =+ 4 (2-,3,4T) (v) |6,19
6.240 £ 7 (v) |19
6.299 + 4 (v) |6,19
6.339 + 4 () |6,19
6.375 + 4 () |6,19
6.416 + 4 (v) |6,19
6.441 + 9 (v) |19
6.474 + 3 () |6,19
6.519+ 3 0T =2 vy 9,18
6.588 £ 5 (v) |19
6.6270 £ 0.3 2” 0.31 £0.02 v,n | 11,12
6.6426 + 0.3 (3, 4) < 0.08 v,n |11
6.6475+ 0.4 1~ 1.594+0.10 v,n | 11,12
6.6934 + 0.6 1~ 13.8 £ 0.8 v,n |6,11,12
6.7661 £ 0.9 (27, 3,47) < 0.6 v,n |6,11,19
6.825 + 5 n 6,12, 19
6.8567 £ 1.0 2 10+ 2 v,n | 11
6.905 + 8 19
6.936 £ 4 6
6.9678 + 1.0 1~ 5+1 v,n |6,11,12
(7.0670 £ 1.2) 0~ (2.4 +0.6) v,n | 11,12
7.08 (17) 24 n 6, 12
7.166 & 2 2(+) 8+1 v,n |6,11,12,13
7232+ 7 6
7.283+4 6
7.319+ 8 (1) 33 v,n |6, 11,12
7.37+20 (1) 19 n 6, 12
7.42 + 20 (27) 10 v, n |6,11,12




Table 20.2: Energy levels &fF # (continued)

E, (MeV + keV) J5T T Decay Reactions
7.495+5 (2) 80 v, n |6,11,12
7.655+£5 (27) 65 v, n |6,11,12
7.734+6 140 n 6,12
7.843 £ 11 1~ (50 + 10) v,n | 6,11
7.985+4 1 14+£2 v, n 6,11

8.05 £ 100 20T =2 18
8.062 + 8 6
8.113+4 195 v, n | 611,12
8.147+ 6 15 n 6, 12
8.268 + 12 6
8.349 + 14 6

8.421 27 n 12
8.50 140 n 12
8.72 < 30 n 6,12
8.77 76 n 6,12
8.94 73 n 6,12
9.01 6
9.2 n 10, 12
9.52 110 n 12
9.65 100 n 12
9.83 33 n 12
9.85 120 n 12
(9.886 + 10) n 12
9.90 < 30 n 12
(9.929 + 10) n |12
(9.981 + 10) n 12
10.024 £ 10 150 , 12, 13
10.10 + 50 : 13
10.228 + 10 0,1 ~ 200 , 12,13
10.480 £+ 10 ~ 10 : 12,13
10.641 £ 10 1,2 70 n 12
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Table 20.2: Energy levels &fF # (continued)

E, (MeV + keV) J5T T Decay Reactions
10.807 £+ 10 0,1 ~ 310 na | 12,13
10.99 190 n 12

(11.045 £ 10) ~ 30 n |12
(11.130 £ 10) <25 n |12
(11.244 + 10) <25 n |12
(11.287 + 10) n 12
11.49 + 50 n,a |13
12.0 no |13
12.2 4100 n,a | 13
12.4 no |13
12.7 n,a | 10,13
13.2 no |13
13.7 no | 12,13
14.0 no |13

@ See also Tablez0.3 20.4and20.5

5. 13C(1'B, a)2°F Qm = 9.3854

The upper of the two states at 2.97 MeV has an excitation gr&rg968 + 1.5 keV and~y
branching ratios of61 4 4) and(39 + 4)%, respectively, t6°F*(1.97, 0.82) J™ = (37), 47]: this
is consistent with/™ = (47) for 2°F*(2.968).

6. N("Li, p)2°F Qm = 10.4985

Tables20.5here and in1983AJ0) display?’F states reported in this reaction.

7.160("Li, 3HeF Qum = —4.7442

For reported states see Table 20.61883AJ0).
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Table 20.3: Radiative transitions {fF 2

E; (MeV) JT E¢ (MeV) | Branching (%) )
0.66 3F 0 100 0.10 £ 0.05
0.82 4 0 36+3
0.66 64 4 34
0.98 1~ 0 100 f
1.06 1t 0 100
1.31 2 0 100 f
1.82 5F 0.82 > 95 —0.03 £0.07
1.84 2 0 100
1.97 (37) 0 16 +4 —0.06 +0.14
0.82 55+ 3 +0.274+0.30
1.31 294+ 3
2.04 2t 0 81+1.9
0.66 91.9+ 1.9 0.08700°
2.19 3t 0 53.7+£2.1 0+ 0.09
0.824 46.3 + 2.1 +0.07 4+ 0.10
2.86" (37) 0 (100)
2.966°¢ 3t 0 23+3
0.66 214+3
0.82 56+ 3
2.968 | (47) 0.82 39+4
1.97 6144
3.17° (17) 0.98 > 95
3.49¢ 1t 0 63+4
1.06 2244
1.31 8+ 2
1.84 742
3.53 0" 1.06 100
359 | (1,2)" 0 30.5+ 2.4
0.66 98+ 1.2
0.98 3.5+ 1.0
2.04 50+ 3
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Table 20.3: Radiative transitions i * (continued)

E; (MeV) JT E¢ (MeV) | Branching (%) )
2.19 7+3
3.68 1,2 0d 66 + 4
1.06 34+4
3.97 1t 0.98 24 +6
1.31 76+ 6
4.08 ()* 0 34+3
1.06 66+ 3
4.28 1, 2)" 1.06 100
4.37 (27) 0.82 7+3
0.98 34+5
2.97 59+ 5
4.51 17,2 0.66 100
5.32 0—2 0 34+7
0.98 66+ 7
5.56 1~ 0 29 +4
1.31 3745
3.53 34+7
5.94 2” 0 6.44+04
0.66 227+14
0.98 11+3
1.97 242+ 1.4
2.04 25405
2.19 4.1+ 0.6
2.97 2.54+0.7
3.49 91+1.2
3.59 7.8+ 1.6
3.68 7.240.8
3.97 (2.7 £0.9)
6.02 27 0 243 +1.2
0.66 3.05+£0.17
0.98 15.1£0.7
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Table 20.3: Radiative transitions i * (continued)

E; (MeV) JT E¢ (MeV) | Branching (%) )
1.31 0.83+0.21
1.84 53+ 04
1.97 1.04 4+ 0.23
2.04 0.68 +0.15
2.19 3.8+04
2.97 8.9+0.5
3.49 208+ 1.1
3.59 13.64+24
4.08 26+04

6.05 0—2 1.31 21+2
1.84 36+ 3
3.49 15+5
3.53 (28 + 3)

6.60¢ | 0F, 17 0 8.5+ 0.6
0.98 1.29 +0.10
1.06 3.44+0.3
1.31 2.21£0.13
1.84 1.62 4+ 0.11
2.04 49+4+0.3
3.49 2.31+0.18
3.53 2.05+£0.21
3.59 4.7+£0.3
3.68 0.994+0.18
3.97 0.824+0.12
4.08 (0.90 £ 0.13)
4.28 1.42 4+ 0.20
4.37 0.83+0.14
4.51 0.53 £0.17
5.32 1.54+0.5
5.56 24404
5.94 15.0+1.5
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Table 20.3: Radiative transitions i * (continued)

E; (MeV) JT E¢ (MeV) | Branching (%) )
6.02 40+3
6.05 4.8 +0.5

@ Branching ratios from1983HU12 and from the earlier work displayed in Ta-
bles 20.5 in {978AJ03 and 20.4 in {983AJ0). Branching ratios renormalized
to add to 100%, except faP F*(6.60).

b The population of°F*(2.86) and they-decay of>’F*(3.17) are not observed
by (1983HU13 [(n, 7)]. See also1987AL0OH.

¢ See, however, Table 20.5 ing78AJ03J.

4 Transition not observed byl 983HU12 because of a background problem.

¢ For higher states see Tab[28.6and20.7.

f Pure E1.

& See Tabl0.8

8. (a)'80(d, n)F Qm = 5.7697 E, = 12.3710
(b) 8O(d, p)°O Qm = 1.732
(c) '80(d, d)*0O
(d) *O(d,3He)'"N Qm = —10.449
(e)80(d, @) '°N Qm = 4.247

See (983AJ0) for a listing of the polarization measurements. For VAP sugaments at
E; = 52 MeV (reaction (e)), seel@82MA25. See alsd’O and'’F here, and°N and'"N in
(1986AJ0J. See alsol986SE1B.

9. 50(He, pf°F Qum = 6.8774

Proton groups have been observed to state¥ffvith £, < 4.1 MeV: see Table 20.8 in
(1978AJ03. Angular distributions;y-ray polarization data and branching ratios lead to he
values shown in that table. A statefat = 6519 + 3 keV is also populated. It decays principally
(> 90%) to 2°F*(1.06) [J™ = 17]: the v-rays are isotropic?’F*(6.52) is the0*; T' = 2 analog of
the ground state dfO: see {978AJ03.
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Table 20.4: Lifetime measurements of sottie states

2F* (MeV) Tm
0.66 0.39 + 0.03 psec
0.82 79 + 6 psec
0.98 2.03 + 0.20 psec®
1.8+ 0.3 psec®
2.0+ 0.2 psec*
1.06 45 + 13 fsec
1.31 1.16 + 0.20 psec®
1.9+ 0.3 psec®
1.6 £ 0.3 psect
1.82 < 65 fsec
1.84 30 4+ 20 fsec
1.97 1.4 4+ 0.4 psec
2.04 37 + 16 fsec
2.19 < 12 fsec
2.97 60 + 40 fsec
3.49 44 + 11 fsec
3.53 30 4+ 15 fsec
3.59 30 4+ 30 fsec
A = adopted.

& For references see Table 20.6 ir®{8AJ03J.
b (1983K00): TLi(**0, an)*°F; E, = 983.58 4+ 0.16 and
1309.19 £ 0.20 keV.
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Table 20.5: Some states 8F reported in*N("Li, p) *

E, (keV) JT Ey (keV) JT
4512 + 4 (37,47,5%,6T) 6695 + 3 c
4579 +4° 6756 £3 | (27,3,4T)
4728 4+ 5 (37,47, 4%, 5%) 6823 + 3
47604+5 | (4 —67,6—8%) | 6936 +4
4889 + 4P c 6968 =+ 4
5032 + 4 2~ 6991 + 7
5064 & 5 (17,2,3%) 7034 £94
5128 + 5 (27, 3,41) 7080 £ 7
5222 + 4 (1,2)" 7154+ 5
5282 + 11 c 7232 £ 7
5316 + 7 ¢ 7283 + 4
5350 4+ 5 3+ 7319 + 8
5405 + 4 c 7370 + 20
5448 + 6P 7419 + 20
5560 + 6 P 7495 4+ 5
5612 +5P c 7655 + 5
5725 + 10 (2 —5) 7734+ 6
5765 + 8 3+ 7865 + 16
5803 + 7 1t 7975+ 5
5940 + 5 ¢ 8062 + 8
6021 £4P 8113 +4
6090 + 7 (07) 8147 + 6
6160 + 5 (17), 2,3 8268 + 12
6193 + 6 (27, 3,41) 8349 + 4
6297 £5P c 8573
6344 £ 9P ¢ 8697
6379 £ 5P ¢ 8754
6417 + 4 (37,4,5,(6T)) 8792
6470 + 4 c 8907
6565 + 6 P ¢ 8946
6600 + 8 P c 9022
6633 + 3P

17




2 (1985F00Y; E("Li) = 16 MeV. For the low-lying states reported in
this reaction see Table 20.6 ihg83AJ0). Please note that the density
of states is very high and that whelf assignments are made [based
on cross sections and ti2e; + 1 relationship, with slopes which are
different for even- and odd-parity states], these dependhenstates
having been resolved.

b Unresolved [based on data from other reactions and on spectr
shown].

¢ See (985F00Y.

4 All the observed groups foE, 2 7.0 MeV appear to be due to
unresolved states. SEEIB5FOO0Y for o0t (0° — 90°) andJ™.

10. 180(av, d)2°F Qm = —11.4758

At E, = 64.4 MeV angular distributions have been reported**(0, 0.66, 0.82, 1.06, 1.82,
2.20,2.97,4.24,4.54,5.07,5.44,5.80, 6.67, 7.29, 7. 78, 8.75, 9.00, 9.24, 9.78, 10.01, 10.51,
10.85, 11.56, 12.32, 12.72); assignments are made [the groups abbye: 2.9 MeV are proba-
bly unresolved] {986KA36.

11.19F(n,7)*°F Qm = 6.6013

Qo = 6601.33 £ 0.14 keV (1983HU1)
Qo = 6601.344 £ 0.055 keV (1986KE15

The thermal capture cross sectiofi8+0.7 mb. A number of resonances have been observed:
see Table20.6 The primaryy-rays resulting from capture at thermal energi€&+(6.60); J™ =
17) and atE, = 27, 44 and 49 keVX{F*(6.63, 6.643, 6.647)J™ = 27, (3, 4) andl~) have been
studied by several groups: sedd{2AJ02 and Table20.7here. It appears that the thermal capture
[2°F*(6.60)] is dominated by two intense transitions (E1¥t6*(5.94, 6.02) [thus/™ = 1-, 27].
If the ground-state transition is mainly M1, these two Ehsitions are (in terms of W.u.) about
150 times stronger than the M1 transitictP68SPO). See also {983HU13. It appears also
that at>’F*(6.63, 6.64, 6.65).]" = 27, (3, 4) and1~] the EL1 transitions to the ground state are
very weak, even though other E1 transitions in the decayeddlthree states have approximately
normal strengths. The strongest transitions from the 27 tesdnance appear to be M1. On the
basis ofJ™ of the final states involved in the decay of the 44 keV resoedne 3 or 4, assuming
dipole transitions. Branching ratios for otH€F states involved in this reaction are shown in Table
20.3
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Table 20.6: Resonances'itF(n,v)*F 2

E, (keV) Jr b I, (eV) [em. (keV) | E, in 2F (MeV)
27.07 4 0.05 27 1.44+0.3 0.355 4+ 0.03 6.6270
435401 | (3,4) c < 0.08 6.6426
48.7+ 0.3 1~ 1.6 £0.3 1.96 £0.3 6.6475
97.0+0.5 1~ 6.0+1.84 135+ 1.5 6.6934
173.5+£0.9 ¢ <0.6 6.7661
269 £1 2 3.5%x0.8 10 £ 2 6.8567
(270 £ 8) 1 <44 (6.859)
386 + 1 1~ 24 +0.8 5+1 6.9678
(490.5 + 1) 0~ | (>10+3) (2.4 +0.6) (7.0671)
595 £ 2 2 6.34+1.2 8+1 7.166
760 2.9 60 7.32
865 60 7.42
950 2.8 95 7.50
1125 3.9 80 7.67
(1295 4+12) | 1- 8.6 (50 = 10) (7.831)
1460 + 3 1 >1143 14 +2 7.988
1635 1143 180 8.15

& For complete references see Table 20.9.B78AJO03J.

b Assumed.

¢gl, —0.086 £ 0.02 eV.
4 May be two resonances.
¢ol, =0.35+0.1eV.
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Table 20.7: Primary capture transitions'fifr(n, v)*°F #

Final state I, " from
20F* (MeV) 20F%(6.63) | 2F*(6.64) | 2°F*(6.65)
0 20£0.5

0.66 6E1 427
0.82 237
0.98 18+4
1.06 9+4
131 31+2
1.84 8 £ 2
1.97 46 £ 4
2.04 1.5£1 99 £ 6
2.97 35+9
3.49 31 14+5
3.53 81
4.08 25=%1

& For complete references see Table 20.10L&178AJ03. See also Table20.3

and20.6here.

b In units of photons/100 captures.
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Table 20.8: States &fF involved in'?F(n,~)?°F 2

E, (keV) Jr E, (keV) J"
0 2+ | 3586.56+0.09 | (1,2)"
656.00 +0.04 | 3T | 3680.13+£0.06 | 1,2
822.68£0.08 | 4T | 3965.19+0.16 | 1F
083.71+0.05 | 1= | 4082.08+0.11 | (1)*
1057.024+0.04 | 1+ | 4277.22+0.14 | (1,2
1309.34 +0.05 | 2= | 4371.38+£0.12 | (2+)
1843.97+0.08 | 2= | 4508.7+04 | 1+,2
1970.80 + 0.07 | (37) | 5318.87+0.17 | 0—2
2044.05+0.06 | 2 | 5555.34+0.13 | 1,2F
2194.36 £ 0.08 | (37) | 5936.09+0.05 | 2~
2966.16 £ 0.08 | 3T | 6017.77+£0.03 | 2~
3488.49 +0.06 | 17 | 6044.98+0.08 | 0—2
3526.28 £0.07 | 0T | 6601.33+£0.04 | 0+, 17"

2 (1983HU1). For the earlier work see Table 20.11 itO78AJ03. A
state at5713 £+ 2 keV reported earlier is not seen herel987AL09
suggest that 8428.4 + 0.4 keV ~-ray reported by 1983HU1) feeds
20F*(3.17) and that its excitation energy is th&i72.58 4 0.42 keV [for
the decay of this state see TaBe.3.

> The transition G— 3.53 [J™ = 0] is observed.
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Table 20.8 displays excitation energies fétF states involved in cascade and in primary
transitions {983HU13. Fo the earlier references seE9{8AJ03. See also1984VO1H and
(1986KR16 theor.).

12. (a)19F(n, n)19|: Ey, =6.6013
(b) 19|:(n’ ”)IQF*
(c) F(n, 2n)8F Qm = —10.4320

The scattering amplitude (bound)= 5.654 +0.010 fm, e = 3.641 +0.010 b (1979K0O2§.
The difference in the bound-state scattering lengtfis;- b~ = —0.019 4 0.002 (1979GL13.
The total cross section has been measuredfor 0.5 to 29.1 MeV: see{978AJ03. Observed
resonances are displayed in Tab@®9

Observed resonances in the excitation functions involViR¢(0.11, 1.5(u)) are displayed in
Table20.1Q For reaction (c) seelP83CSZN. See alsol986BAYL) and (L986SA4(theor.).

13. 9F(n, )N Qum = —1.523 B, = 6.6013

Reported resonances are shown in Talel 1

14.9F(d, pf°F Q= 4.3767

States of’F observed in this reaction are displayed in Tablel2 See (978AJ03 for a
discussion of the earlier work. See ald®83J104.

15.200(37)2°F Qm = 3.8136

The decay is t8°F*(1.06, 3.49),J™ = 17: see®0. TheFE, of 2°F*(1.06) is1056.848 4 0.004
keV. The 3 branch to*F*(3.17) (17) is < 0.012%, log fot > 5.1 (1987AL06. [See also for
general discussion of the low-lying states’d¥].

16.20Ne(r~, 7)®F Qm = 132.505

The branching ratio t6"F*(1.06) [J™ = 1*] is compared to the analogous M1 decay width
'Ne*(11.24) ™ = 17] — **Ne, .. The M1 amplitude containgl7 + 16)% spin-flip, in agree-
ment with shell-model calculations. The populatior?#*(0, 1.31, 1.84) J™ = 2+, 27, 27]is
also reportedi981MA09). See alsol986BA1§ and (L983KNO5 theor.).
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Table 20.9: Resonances'itF(n, n)°F 2

E, (keV) | T (keV) J* | 29F* (MeV)
26.99 | 0.325+0.020 | 2~ 6.6269
48.78 1.674+0.10 | 1° 6.6476
97.50 14.54+0.8 1- 6.6939

500 25D (1) 7.076
600 15" (21) 7.171
747 35P ) 7.311
794 20 1) (7.355)
852 11° (27%) 7.410
935 60 ) 7.489
1100 50 (27%) 7.65
1250 150 7.79
1620 220 8.14
2000 150 8.50
2250 <30 8.74
2280 80 8.77
2520 150 8.99
3250 150 9.69
3420 130 9.85

3460 + 10 (9.886)

3505 4 10 (9.929)

3560 + 10 (9.981)

3605 + 10 200 10.024

38204+ 10 |~ 200 0-,1| 10.228

4085 +10 | =~ 10 10.480

4255 +10 | =~ 60 1,2 | 10.641

4430410 |~ 330 0-,1| 10.807

4680 £10 | =~ 30 11.045

4770 £ 10 <25 11.130

4890 + 10 <25 11.244
(4935) (11.287)

a For references see Table 20.121978AJ03J.
b Iy =33+£10,63+£12,24+£08andl.5+0.5eV
for 20F%(7.08, 7.17, 7.31, 7.41).
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Table 20.10: States 8fF from resonances ifF(n, i~)F

E, (keV) | T (keV) Resonance in E, in 2F

Y011 V1.5 P (MeV)

240 r 6.829
270 r 6.858
386 r 6.968
420 r 7.000
490 r 7.066
620 r 7.190
800 r 7.361
860 r 7.418
1150°¢ r 7.693
1250 r 7.788
1580 r 8.101
1645 15 r r 8.163
1916 28 r 8.421
2240 45 r 8.728
2465 75 r r 8.942
2700 r 9.165
3075 120 r 9.521
3215 80 r 9.654
3400 35 r 9.830
3475 <30 r 9.901
3620 120 r r 10.038
4240 90 r r 10.627
4620 200 r 10.988
4900 < 50 r 11.254
7300 r 13.532

r = resonant.

& Resonances in yield of 0.11 Me)Mrays atd = 92°: values forE,
read by reviewer from differential cross section tablese $a&ble 20.13
in (1978AJ03 for references.

b Resonances in yields 6fF with £, ~ 1.5 MeV: see ((973MA14.

¢ Appears to be unresolved.
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Table 20.11: Resonances'itF(n, a)!5N 2

E, (MeV + keV) E, (MeV)
3.4 9.8
3.61 £+ 50 10.03
3.69 £ 50 10.10
3.76 £ 40 10.17
4.09 £ 40 10.48
4.39 £+ 40 10.77

452" 10.89
4.82 +40 11.18
5.15 + 50 11.49

5.40" 11.73

57 12.0

5.9+ 100" 12.2

6.10 12.39

6.55 12.82

6.9 13.2

7.44 13.66

7.8 14.0

& For references see Table 20.141978AJ03. See also
graph in (976GAYV).
b Not resolved.
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17.2'Ne(d,3He)°F Qm = —7.514

The?’F states observed &t = 26 MeV in this reaction and analo@[= 1] states observed in
20Ne in the (d, t) reaction are displayed in Table 20.161818AJ03. The spectroscopic factors
of analog states are consistent to within 20% for statesexk@y a singlé-transfer.

Table 20.12: States #{F from '*F(d, p}°F »

E, (keV)" Iy© JT J+1)S | n,l,j°
0 2 2+ 0.054 | 1d
655.9 4 0.2 2 3+ 2.32 1ds)
823.04+0.3 d 4+ 0.32 102
983.94+0.3 d 1- 0.014 | 1pi
1057.0 £ 0.2 0+2 1t 0.013 | 2si)5
1309.3 £ 0.2 d 2~ 0.017 | 1psp
1820 + 10 d (5) 0.35 102
1843.5 4+ 0.7 d 2~ 0.007 | 2p»
1970 & 10 d (37) 0.038 | 1f;)
2043.7+ 0.5 2 2+ 2.32 1dk)
2194.5 + 0.6 2 3+ 0.55 1ds,,
2863.7 + 1.6 d 0.044 | 1f;p
2966.8 % 0.6 2 3+ 0.38 1ds
3175.6 + 1.3 d 0.019 | 1d),
3488.54+ 0.3 0 1t 1.20° 219
3525.9+ 0.5 0 0t 0.28¢ 2S1 /2
3586.5 % 0.6 2 T = 0.038 | 1d
3681.0 + 2.5 2 T =+ 0.031 | 1d
3760.8 + 2.7 d ¢
3964.5 + 2.5 2 T =+ 0.036 | 1d:
4082.5+ 0.8 0+2 T =+ 0.13 1s; /2
4198.9 + 2.7
d 0.083 | 1d
4207.7 + 2.6
4279.0 + 2.0 2 T =+ 0.087 | 1d
4315.4 + 2.0 0 (0, 1)* 0.20 219
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Table 20.12: States if{F from 'F(d, pf°F # (continued)

E, (keV)P Ih© JT J+1)S | n,l,j¢

4374.5 + 2.0

4509.5 + 3.0

4583.8 & 3.0 0.02 2ps/0

1 (0—2)~

4592.2 4+ 2.9 (< 0.05) | (1f7/2)

4730.2 4+ 2.9 2,3

4763.8 2.7 2,3

4891.6 + 2.8

4898.2 4+ 2.8

5048.7+ 1.5

5069.0 £ 3 2 (1, 2,3) 0.09 1dk)

5132.4+ 3.5

5225.0 + 3 1,3 0.09 2ps/0

5284.0 + 3 0 (1, 0)" 0.34 25,2

5318.0 £ 3 2or1+3 |(1,2,3)for2” 0.10 1dk)

5349.0 + 4 2 (1, 2,3) 0.06 1ds)

5408.2 + 2.5

5450.3 £ 3.8

5455.4 + 3.2

5463.0 £ 3 2 (1, 2, 3) 0.27 1dk)

5562.9 + 2.0 1 0,1, 2) 0.03 2ps0

5588.1 + 1.5

5620.0 4+ 3 d

5710.8 £ 6.0 d

5764.0 £ 3 2 (1, 2, 3) 0.15 1ds)

5810.0+3 | 0+2,0rl+3 (27, 1%)

5935.0 4+ 3 1(+3) (17,27) 0.43 2ps0

6015.0 £ 3.8 1+3 (27) 0.68 2ps/0
1.40 1f7/

6043.3 £ 3.7
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& For complete references see Table 20.151i878AJ03 and see also Table 20.14 in
(1983AJ0).

b Best values.

¢ Assumed in analysidyq = 12 MeV.

4 Weak groups.

¢ At Eq = 16 MeV.

18. 2Ne(p, *He°F Qm = —15.6516

At E, = 43.7 to 45.0 MeV analog states have been studied’fhand®Ne [the latter via
2Ne(p, tf°Ne]. Angular distributions for théHe ions and the tritons corresponding to the first
T = 2 states {™ = 0%) [2°Ne*(16.722 £ 0.025) and?°F*(6.513 4 0.033)] have been compared.
There is indication also for the excitation of the; 7' = 2 states [atF, = 8.05 MeV in 2°F and at
18.5 MeV in?°Ne (estimated:0.1 MeV)]: see ((978AJ03.

19. 2Ne(d, ) F Qum = 2.702

Angular distributions have been obtainedrat = 10 MeV to 2°F states with, < 4.4 MeV:
they are generally featureless. Observed states are yishia Table 20.17 of(978AJ03.

20.27Al(*Ne, 2" Si)2F O = —11.840

TheA resonance is very strongly excited in the reaction@tNe) = 950 MeV/A (1986BA16.
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20Ne
(Figs. 11 and 13)

GENERAL: (See also01(983AJ0).)

Shell model: (1978WI1B 1982BR0§1982FL04 1982RA1N 1982SH301983BR291983DR04
1983DRO03 1984JA15 1984PA04 1984RA13 1985AN16 1985HA1S 1985HUOS 1985M123
1985MU1Q 1986CH281986C0ZZ 1986HU1G 1986WA1R 1987PRO)L

Collective, deformed and rotational models: (19810K02 1982BR0§1982RA1N 1982R0O06
1982SC201983DR04 1983DR03 1983L0O05 1983MA29 1983MA68 1983SC081983VALGQ
1983WA04 1984DR01 1984GR29 1984KA11, 1984L0O05 1984PA04 1984PR091984RI01
1984SA371984SC411985HA15 1985LE1H 19850M01 1985R01G1985ST231985WA08
1986BA3R 1986BE1D 1986CEZW 1986LE16 1986SN1B 1986STZT 1986SU011987MI07,
1987ZH1B.

Cluster and «a-particle models: (1982A006 1982LE1R 1982SU1B 1983BI1F 1983FU10
1983PI03 1983MA68 1984KA11, 1984SE201984ZH07 1985VO1E 1986AB1H 1986C0O15
1986GR1Q1986KA17 1986KAZP, 1986LE06 1986MAZC, 1986SUO0).

Secial states: (1978WI1B 19810K021982A0061982BR0§1982FL04 1982RA1N 1982SC20
1982SH301982VALE 1983AD1D 1983AR07 1983BAS5(Q 1983BI1C 1983BR29 1983L0O05
1983MA23 1983VA21, 1983WA04 1984AD1E 1984AM03 1984BY02 1984DR011984GR29
1984HA14 19841A1A 1984KA1] 1984RA13 1984SA37 1984SC0]11984SC4]1 1984SE20
1984ZH07 1985AD1A 1985HA1§ 1985HALK 1985HA15 1985HUO8 1985L119 1985M11Q
1985MU1Q 19850M01 1985R0O1G1985VO1E 1985WA08 1986AN1Q 1986AN07 1986BA3R
1986CA271986CEZW 1986CH281986GR1Q1986HU1G 1986KA17, 1986MAZC, 1986STZT
1986SU011986WI1R 1987HA08§ 1987IA1B, 1987KA18 1987MI07, 1987PR011987YAO3J.

Electromagnetic transitionsand giant resonances. (1978WI1B 19810K021982BR241982R0O06
1983BA5Q 1983BR29 1983BR1R 1983L0O05 1983VA16 1984DR01 1984HA14 1984KA11
1984L005 1984NA21 1984SC011984WE13 1985AL21, 1985VE04 1985WI117 1986AN1Q
1986CA15 1986CA27 1986CH281986KA17 1986KA2G 1986KAZP, 1986SUOL

Astrophysical questions: (1981WA1Q 1982CA1A 1982HI1E 1982NO10 1982WO1A 1983AL23
1983HA1R 1983SI1B 1983WE1A 1984BA34 1984CO1H1984TR1G1985AR1A 1985DW1A
1985NO1H 1986MALE 1986 TH1E 1986 TR1G1987BO1B 1987CU1A 1987MALR 1987ME1R
1987MU1B 1987PR1A.

Applications: (1984WI1E 1986BO1L, 1986FO1D 1986 TR1B 1987NA1D).

Complexreactionsinvolving ’Ne: (1982FA10 1982HO101982KA33 1982VI01, 1983BA2]
1983DE26 1983FR1G 1983GA0] 1983HU1E 1983IS1E 1983JA05 1983LELFR 1983MELR
1983RA1E 1983R0O1H1983SC1M1983TO1H 1983WE1G1983WI1A 1984BE221984DE1Q
1984FI17 1984GR08 1984H023 1984KA1J 1984NA12 1984TS03 1985AG1A 1985BE40
1985GAZT, 1985HALN 1985HO051985KA1E 1985KA1G 1985KAZQ, 1985MC031985M0O08
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19850S051985SA40 1985ST20 1986AI1A 1986BA1E 1986BE2M 1986BL0G 1986CH2G
1986GR1A1986GR1B1986HA1B 1986HE1A 19861K03 1986MA19 1986MEOG 1986PL02
1986P0O06 1986SAZN 1986SA30 1986SC28 1986SC29 1986SHO7 1986SH1E 1986S0O10
1986TR1B 1986VA1Q 1986VA18 1986VA23 1986WE1C 1987FA09 1987K0O15 1987NI104
1987RI103 1987RO10).

Table 20.13: Energy levels éfNe *

E, (MeV =+ keV)

J7,

Kﬂ'

T P Or e . (keV)

Decay

Reactions

0

1.633674 £ 0.015

4.2477+£1.1

4.96651 £ 0.20

5.6214 £ 1.7

D.7877T£2.6

6.725£5

7.004 + 3.6
7.1563 £ 0.5

7.191+3
7.4219£1.2

7.829+24

8.453 + 4
~ 8.7

0t;

2+;

4+:

0r;
2%,

2+;

0t;

0f

Tm = 1.05 4= 0.06 psec
g=+0.54+0.04

Tm = 93 £ 9 fsec
g=+0.13+0.15

™m = 4.8 £ 0.5 psec

200 + 50 fsec
[=(284+0.3)x 1072
19.04+0.9

Tm = 440 £ 90 fsec
I'=8.2+0.3

3.4£0.2
15.1+£0.7

2

0.013 £ 0.004
> 800

30

stable

2,3,7,8,12, 15,

20, 24, 25, 29, 30,
33, 34, 35, 36, 37,
40, 41, 42, 43, 45,
48, 49, 50, 51, 52,
56, 57, 58, 59, 60,

63, 64

2,3,7,8,9,11, 12,
18, 19, 20, 23, 24,
30, 31, 32, 33, 35,
40, 41, 42, 43, 46,
52, 53, 54, 55, 56,

61

2,3,7,8,9,12, 15,
19, 20, 23, 24, 29,
32, 33, 36, 38, 41,

54,57, 60, 61

2,3,7,8,9,12, 15,
29, 30, 31, 32, 33,

57,60, 61

16,

31,
38,
46,
53,
61,

15,
25,
36,
47,
57,

16,
30,
42,

24,
54,

18,
33,
39,
47,
54,
63,

16,
29,
38,
49,
60,

18,
31,
4_1

25,
54,

2,3,7,8,12, 15, 29, 30,
32, 33, 55, 56, 57, 60, 61

2,3,7,8, 12, 14, 15, 16,
18, 30, 32, 33, 52, 55, 60

8, 12, 14, 15, 24, 29, 30,
32, 33, 36,52, 60

2,7,8,15, 30, 33, 56, 60

2,4,7,8, 12, 14, 15, 16,
18, 20, 23, 24, 29, 30, 52

5,6,7,12, 14, 36,60

2,5,6,7,12, 14, 15, 29,
30, 32, 36, 53, 55, 60

2,6,7,12, 14, 24, 30, 34,
53, 55, 60

2,6,7,12, 14,15, 30, 60

14




Table 20.13: Energy levels 8fNe * (continued)

E, (MeV + keV) J* T K™ T P O e . (kEV) Decay Reactions
8.708 £ 7 1-;0 2.1+0.8 7, 7,12, 14,30, 60
8.7776 + 2.2 6%;0 07 0.11 4 0.02 7, 2,4,6,7, 12, 14, 15, 16
18, 19, 20, 23, 24, 30, 52
60
~ 8.8 27,0 0 > 800 o 14, 30
8.82 (57);0 <1 @ 14
8.854+5 1-;0 1- 19 7,14,55
9.031£7 4*+;0 05 3 7, 2,6,7,12, 14, 24, 30, 60
9.116 + 3 37;0 3.2 7, 2,7,12,14,29, 30,60
9.318 £2 (27);0 v 7,12, 30, 60
9.487 +5 2%;0 29+ 15 7, 12, 14,53, 60
9.873 +4 3+, 0 v 7,30, 53
9.935 £ 12 (1t); 0 ™ < 35 fsec ~ 7,30, 60
9.990 + 8 4*+;0 05 I' = 155430 7, 2,7,12,14,29, 30,60
10.262 £ 5 57;0 0~ 145 4 40 a 2, 4,7, 14, 15, 16, 18, 20
30, 52
10.274 + 3 2%;1 <0.3 7, 12, 14,53, 55
10.406 £ 5 37;0 1- 80 « 7,14, 30, 60
10.553 £5 4*+;0 16 « 7,14, 30
10.584 £ 5 2%;0 24 a 14, 30, 53, 60
10.609 + 6 6=;0 2- m = 23 4 7 fsec v 2,6,7
10.694 + 6 4-,3%;0 v 6,7
10.80 £ 75 4+;0 0F I =350 a 14,15, 30
10.843 + 4 2%;0 13 a 14, 53, 60
10.840 + 6 37,0 45 7, 7,14
10.884 + 3 3t ™ < 30 fsec ~ 53,55
10.917 £ 6 3t;0 v 7
10.97 £ 120 0t;0 07 I' =580 a 14
11.020 £ 8 4t; 0 24 « 6,7, 14,60
11.090 + 3 451 <05 7, o 12, 14, 30, 55
11.24 4 23 10 175 a 14, 30
11.2623 4+ 1.9 1*;1 v 12, 35, 36, 38, 53
11.270 £5 151 <0.3 7, o 12, 14
11.320 £ 9 2%;0 40 410 @ 14,53
11.528 £ 6 3,470 ™ < 30 fsec v 7,30
11.555 £ 6 (37);0 v 7,30
11.558 4 4 0+;0 0f r=11+04 v, @ 12,14
11.601 + 10 2751 55
11.653 £5 (37);0 v 6,7,36
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Table 20.13: Energy levels 8fNe * (continued)

32

E, (MeV + keV) J* T K™ T P O e . (kEV) Decay Reactions
11.885+7 2%, 0 46 v, @ 7,14, 30, 53, 60
11.928 44 4+;0 0.44 +£0.15 v, @ 12,14, 60
1195144 8+:0 0 (3.5+£1.0) x 1072 v, @ 4,6,7,8, 12, 14, 15, 16

18, 19, 23, 30, 52
11.985 + 16 1-;0 30+5 v, @ 7,12,14
12.098 4+ 6 27,1 v 7,30, 38,55
1213745 67;0 04 a 5,6,7,8,14,15
12.221 44 2,1 <1 v, @ 7,12
12.253 + 10 4+;0 155+ 15 a 14
12.256 4+ 3 37;1 <1 v, @ 12,14
12.327 £ 10 2%; 0 0+ 390 + 50 a 14
1240145 375 (1) 0+ 37.3+£0.9 v, @ 6,7,12,14, 29, 60
1243345 0+;0 24.440.5 v, @ 7,12,14
12.472 410 (2); 0 124+ 6 a 14
1258545 6%;0 (03) 7249 a 6,7, 14,15, 16, 18, 19
12.592 + 15 (2*);0 145 + 25 a 14
12.713+5 57,0 1- 84+ 8 a 6,7, 14
12.743 4 10 (2); 0 61412 a 6,7, 14
12.836 45 1-;0 30+5 a 7,14
12.957 +5 27;0 (05) 38+4 a 7,14, 60
13.048 45 4+;0 18+3 a 6,7, 14
13.0607 + 2.1 2- 1.0 p, 28
13.099 £ 10 (0*); 0 53 4+ 24 a 14
13.105+5 6%;0 (03) 102+5 a 14
13.137+5 37;0 48 +4 a 14
13.1713 £ 2.1 1+ (1) 2.3+0.2 v, p,a | 25,26,28,29
13.222 £ 10 0+;0 40+13 a 7,14,28
13.224 + 15 1-;0 80 P, 14,28
13.226+ 5 37;0 53 4+ 4 a 14
13.3075 £ 2.1 1+ 0.9+0.1 v, p,a | 25,26,28
13.33845 77,0 2- (8+£3) x 1072 a 6,7,8, 14
13.34145 4+;0 26+ 3 a 14
13.414 42 37;0 24+ 3 a 14, 25, 26, 28
13.426 + 5 (57); 0 49+7 a 14
13.461 + 10 1- 195+ 25 P, 14,28
13.484 42 11 6.4+0.3 v, p,o | 25, 26,28, 38
13.507 45 1-;0 24+ 8 p, 14, 26, 28
13.529+ 5 2*; 0 61 +8 a 14




Table 20.13: Energy levels 8fNe * (continued)

E, (MeV + keV) J* T K™ T P O e . (kEV) Decay Reactions
13.530 + 15 (07); 0 76 + 32 « 14
13.573+£5 2T:0 1245 o 7,14, 28
13.586 £ 3 2+ 941 p,a 26, 28
13.642 + 3 0t;1 17+1 p,a 7,26, 28, 29
13.676 £ 2.3 (27) 4.5+0.2 v, P, | 25, 26,28
13.677£5 57;0 11+2 o 6, 14
13.692 + 10 7,0 0~ 310 + 30 « 14
13.736 + 2.5 1+ 7.7+0.5 v, p,a | 25,26, 28
13.744 + 20 0T; 0 ~ 80 «Q 14
13.827 £ 10 37;0 136 £ 15 o 7,14
13.866 + 30 17;0 ~ 175 p, @ 7,14, 28
13.881 £ 2.3 21 0.14 4+ 0.05 ¥, P, 7,8, 25, 26, 28, 29
13.908 £ 5 2T:0 744+ 10 o 14, 28
13.926 £ 2.3 (0T) 3.5+0.4 p,« 28
13.928+ 5 67;0 65+ 3 « 14,15, 16
13.948 £ 10 0+; 0 794+ 15 14
13.965 + 5 4%;0 (08) 8141 a 14

14.02 1~ ~ 70 p, « 28
14.063 £ 2.3 2t ~ 140 p,« 26, 28
14.115+5 270 42+6 «Q 14
14.128 + 2 2~ 47407 v, p.a | 25,26,28
14.150 £ 2.3 2= 11.84+1.0 ¥, P, 25, 26, 28
14.20 1+ 14+1 v P 25, 26
14.270 £ 10 470 92+9 o 14
14.304 £ 10 (67); 0 60+ 13 o 6,7,14
14.311+5 6T;0 117 £38 @ 6,7,14,15,16, 18
14.313+ 15 (37);0 ~ 45 o 14
14.370 + 3 ~5 P, o 26, 28
14.454 £ 5 57:;0 ~ 15 « 14
14.455+ 3 (0T,2%); 0 33+3 p, o 14, 26, 28
14.475+6 0ot 68 + 2 p,a 26, 28
14.597 £ 7 1—;0 116 £5 p,a 14, 28
14.593 £ 10 4+:0 260 + 25 o 14
14.653 4 10 (0F) 25 p,a | 26,28
14.699 + 3.3 (1) 36+ 10 p, @ 14, 26, 28
14.731 £ 10 (47); 0 60 + 25 o 14
14.761 £5 6%:0 7.3+4.8 «Q 14
14.776 £ 4 (17) 110 + 20 p,a 26, 28
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Table 20.13: Energy levels 8fNe * (continued)

E, (MeV + keV) J* T K™ T P O e . (kEV) Decay Reactions
14.807+ 5 6T;0 86+ 7 « 6, 14, 28
14.816 £5 57;0 1174+ 13 « 6, 14
14.839 £+ 10 (47); 0 79415 « 14
14.888 £ 10 270 100 4+ 30 p,a 14, 28
15.047 £ 10 270 66 + 20 p,a 7,14, 28
15.073 £ 10 57;0 160 4 25 « 14
15.142 £ 15 (27); 0 ~ 60 «Q 14
15.174 £ 10 57;0 230 £+ 25 «Q 6, 14
15.23 28 P, « 28
15.27 (17) 285 P, « 28
15.319+ 25 7;0 280 + 40 « 4,6,7,14,15,16, 18
15.330+ 5 470 34+10 @ 4,6,7,14
15.366 £ 5 7,0 110 £ 10 « 14,15, 16, 18, 19
15.436 £ 15 (37);0 90 4+ 20 p,a 7,14, 28
15.5 55 p, @ 14, 28
15.70 + 15 (87);0 (27) @ 6,7,14
15.874+9 8+ 100 £ 15 «@ 5,6,7,15,18,19
15.97 (67);0 Q@ 14
16.01 &+ 25 (27; 1) 100 P, 28
16.139+ 15 38 @ 6,7,14,28
16.25 Q@ 6, 14
16.329 £ 11 4+:0 45 p,a 14, 28
16.437 + 11 0,2,4);0 35 @ 14
16.505 + 15 6%;0 (08) 24 +4 a 6, 14
16.559 £ 15 57;0 90 4+ 30 « 14
16.581 £ 15 7,0 1~ 92+ 8 «Q 7,14
16.628 + 20 37;0 80 4+ 25 «Q 14
16.63 4 20 (77) o 15, 16, 18
16.667 £ 15 4+:0 100 4+ 25 « 14
16.717+ 15 57;0 ~ 25 @ 6,7,14
16.732+ 5 0t; 2 2.0+0.5 v, P, | 24,25, 26, 28,56
16.746 £+ 25 8t: 0 160 4+ 50 « 14
16.847 £ 15 57;0 16 £8 « 14
16.871 + 20 67;0 350 + 50 « 14
17.072 £+ 20 4%;0 180 4+ 30 «Q 14
17.155 £ 15 57;0 26 +5 « 14
17.213 £ 15 4+:0 225 £ 30 « 14
17.284 £ 15 37;0 86 4+ 25 «Q 14
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Table 20.13: Energy levels 8fNe * (continued)

E, (MeV + keV) J* T K™ T P O e . (kEV) Decay Reactions
17.295+ 15 8T;0 200 £ 25 @ 4,14, 15, 16, 18,19
17.390 £ 15 < 10 « 14
17.430 £ 15 9-;0 (07) 220 + 25 o 6,7,8,14
17.541 £ 15 67;0 86+ 9 «Q 14

17.55 4+ 10 (275 1) 19 n,p,a | 27,28
17.606 £ 15 57;0 140 4+ 20 o 14
17.769 + 20 4+:0 ~ 125 p,« 14, 28
17.851+ 15 57;0 200 + 30 @ 14

17.91 4 20 (0F) np |27
18.005 £ 15 7,0 < 10 « 14
18.024 £ 5 57;0 34+7 «Q 14
18.083 + 25 470 140 + 60 « 14
18.125+5 7,0 29+6 o 6,7,8,14
18.286 + 10 6%:0 190 £ 30 o 6,14
18.430+ 7 2% 2 9.5+3 ~v,n, p,a | 25, 26,27, 28,56
18.430 £ 20 7,0 185 4+ 40 «Q 14
18.494 + 20 57;0 130 £ 30 o 14
18.621 + 20 8t; 0 (o) 185 4 30 « 14
18.745 £+ 25 67;0 140 4+ 50 «Q 14
18.768 + 20 7;0 140 + 35 « 14,15
18.960 + 25 8t: 0 200 + 60 o 14
19.051 £ 15 57;0 ~ 90 «Q 14

19.154+ 20 67;0 200 £ 50 «Q 8,14
19.284 £ 15 67;0 140 + 25 o 14
19.298 + 25 7,0 430 4+ 60 o 14,15
19.443 4+ 10 6%;0 (03) 130 £ 15 o 14
19.536 + 25 67;0 250 + 60 @ 14
19.655 + 20 6%:0 140 + 35 o 14
19.731 £ 20 8t: 0 330 + 60 o 14
19.845 + 40 67;0 360 + 120 @ 14
19.859 + 10 57;0 170 £ 25 « 14
19.884 + 40 7,0 ~ 120 «Q 14,15
19.991 + 30 4+:0 130 £ 100 o 14
20.027 £ 15 67;0 80+ 35 @ 14
20.106 4+ 25 7,0 190 + 35 «Q 14

20.15 + 150 broad v, N 34
20.168 4+ 35 6%:0 285 + 100 o 14
20.296 + 15 7,0 255 £+ 40 «Q 14
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Table 20.13: Energy levels 8fNe * (continued)

E, (MeV + keV) J* T K™ T P O e . (kEV) Decay Reactions
20.341 4+ 20 57;0 190 4+ 40 «Q 14
20.344+ 15 7;0 1354+ 35 «@ 14
20.419 + 30 67;0 215 +90 «@ 14
20.445 + 25 67;0 370 + 55 @ 14
20.468 + 30 57;0 280 + 70 @ 14
20.686 6 97;0 (17) 78+ 11 «@ 7,14,16
20.76 £ 30 7;0 240 + 50 «@ 14, 15
20.800 + 25 57;0 170 + 60 @ 14
20.95 + 40 70 300 £ 50 «@ 7,14
21.062 + 6 97;0 (17) 60 4+ 6 «@ 4,7,14, 16, 18,19
21.3 +£ 100 7;0 300 @ 14,15
21.8 + 100 7;0 300 @ 7,14,15
22.3 £100 7;0 500 «@ 7,14,15
22.6 4+ 300 broad v, N 34
22.8 +60 97;0 500 @ 7,14
22.87 + 40 97;0 225 £+ 40 «Q 4,7,14,16, 18
23.4 + 200 8t 0 500 «@ 14
23.70 + 30 (97) <200 o 15, 16
24.21 + 25 8T:0 350 @ 14,16
24.9 £+ 500 broad v, N 34
25.10 £ 50 8t; 0 ~ 200 «Q 14,16
25.67 £ 50 ~ 400 «Q 14,16
27.1 4+ 100 (97) 700 @ 14,15, 18
27.5 broad v, N 34
28 8t 0 1600 Q@ 14
28.2 £+ 300 700 « 14

@ See also Table®0.14and20.15 For other states witl, > 15.5 MeV see Tables 20.30 in978AJ03 and20.23
20.24and20.25here and reactions 1, 34 and 36. It is clear that there are statgs with low angular momentum

and with unnatural parity which have not been located at high

b See Table 20.20 i @78AJ03.

Muon and neutrino capture and reactions: (1983RO1E 1984EL10Q 1984GR031985MI1D,

1987SU0B.

Pion and kaon captureand reactions: (1982BE1M 1982BI08§ 1982LE1R 1982NA1Q 19820L03
1982WO1E1983BA22 1983C0O081983GE121983GM1A 1983MA16 1983RA1J1984EF03
1984EL1D 1985AI1C 1985AZ1A 1985BI01 1985CU1FE 1985SE211986AN4Q 1986BA3E

1986LE06 1986LE22 1986RO031986TK1G 1987GI01 1987SC031987TEO).

36




Antiprotoninteractions: (1985BA2T, 1985CU1F1986BA22 1986BA3Q 1986BA2W, 1986VA04Y.
Hypernuclei: (1984AS10 19850S1G.

Other topics: (1978WI1B 1980KR241981BL1K 1981CL051982BR0§1982DR1E 1982FL04
1982GO1Y 1982VALE 1982VE02 1983AR07 1983AR1J 1983BI1C 1983BR29 1983BR1R
1983FU1D 1983GR2619831S03 1983L0O05 1983MA23 1983SH321983VA21, 1984AMO3
1984JA15 1984JE02 1984KA1], 1984L0O0%5 1984SC411985AD1A 1985AL21 1985AN2§
19851V1B, 1985KA0], 1985LI19 1985MI1Q 1985MU1Q 1985ST19 1985VE04 1986SA02
1986TA1A 1987HA08 1987PROL

Ground state of °Ne: (1978WI1B 1980KR24 1982BR241982FL04 1982L.01319820L03
1982SC201982ZE1A 1983ANZQ 1983AR07 1983AR1) 1983BA5(Q 1983BR1P 1983DR03
1983MAG68 1983SP041983TO1L, 1983VA16 1984AN1B 1984BR25 1984DR01 1984HA14
1984JA15 1984KA11, 1984L0O05 19840K04 1984SP061984WE04 1985AN16 1985AN28
1985CL1A 1985HA18 1985HU09 1985KR1G 1985MI123 1985SP061986CA27 1986LE16
1986RO031986SA02 1986 TA1X, 1987AB03.

Q163 = —0.27+£0.03 ¢ - b (1978GRO%
Ores = +0.54 & 0.04 (1975HO1H
B(E2)1 [0 — 1.63] = 0.0330 £ 0.0015 €2 - b? (1978GR0J. See also(987RA0).
Qu.25 = 0.022 £ 0.003 €2 - b? (1978GR0O§

0125 = +0.13 £ 0.15 (1986 TR0§. See also{984BR1Y.

| sotopic abundance: (90.51 + 0.09)% (1984DES53.
1. (a)'°B('°B, 1°B)'°B E, = 31.148
(b) 1°B(1°B, «))'60O Qum = 26.4137

Excitation functions have been measuredfgt’B) = 6 to 30 MeV (reaction (a)) and 6 to 20
MeV (reaction (b)). Large resonant structures are obsdarvezhction (b), particularly af, ~ 38
MeV () and 38.6 MeV ¢ to °0*(7.0, 10.3, 16.2(u))I" ~ 0.6 MeV. See also{983KAZH and
(1978AJ03.

2. 10B(N, ) Ne Qm = 19.535

Angular distributions ofv-particles to many states &fNe belowE, = 10.7 MeV have been
measured ab/(**N) = 23.5 to 35 MeV. See alsal@78AJ031983AJ0).
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3. 19B(160, 5Li)2°Ne Qum = 0.274

At E(*°0) = 19.5 to 42 MeV angular distributions for tHé.i ions corresponding to transitions
to 2°Ne*(0, 1.63, 4.25, 4.97,.62 + 5.79, 6.7—7.2) are in good agreement with Hauser-Feshbach
calculations. See als4978AJ031985ST1B.

4. 'B(160, 7Li)2°Ne Qm = —3.930

At E('B) = 115 MeV, angular distributions are reported ¥iNe*(7.16, 8.78, 10.26, 11.95,
15.4).2°Ne*(8.78, 15.4, 17.321.0 4+ 0.07, 22.78 4 0.06) are particularly strongly populated. It is
suggested that these five states h&Ve- 67, 7-, (87), 9~ and9~: see (983AJ0).

5.12C(°Be, nf’Ne Qm = 10.323

At E(°Be) = 16 and 24 MeV, angular distributions have been measured ke*(7.3 & 0.4,
9.240.4,10.940.3,12.2 4 0.3, 15.7 & 0.3): see (983AJ0).

6. (a)'2C(1*B, d)’Ne O = 5.961
(b) 12C("'B, t)*’Ne Qu = 0.764

At E(*2C) = 45 MeV the population of states 8Ne with £, = 8.45, 8.78, 9.03, 10.61,
10.67, 10.99, 11.01, 11.661.94, 12.14, 12.39, 12.58, 12.73, 13.05, 13.1713.34 [7"], 13.69,
13.91, 14.29, 14.36, 14.815.17 [67], 15.38 [7], 15.71 [(7, 8)],15.89 [(7)], 16.16, 16.2216.51
[(8)], 16.73,17.39 [97], 18.18 andl8.32 MeV is reported. [Values in brackets avé suggested
on basis of Hauser-Feshbach calculations. The underlira¢elssare well resolved: the authors
indicate4-20 keV for such states.] The relative intensities of the groigp¥Ne*(17.39, 15.38)
[J™ =9, 7~] argue against the existence of a superband: 5&e3AJ03. See alsol983AJ0).

7.12C(*2C, @)*°Ne Qm = 4.621

Double and tripled;, «, ) correlations and-ray branching measurements [see Tdtf)el4
lead to theJ™ assignments shown in Tabk®.16 See Table20.15for assignments to rotational
bands. Angular distributions have been reported@@tC) = 4.9 to 51 MeV [see {978AJ03
1983AJ0)] and at 10.0 and 10.5 Me\ML.p82DA28 ), 11.38 to 13.23 MeVI985BA43 o), 21
to 30 MeV (1984DHO02 1983FOZV, ay), 29.5 to 30.5 MeV 1982KA17 many states) and 35.6
to 41.2 MeV (L984LE19 many states). AE(*2C) = 38 to 64 MeV,*’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 populatetidatay t0'°O, . (1987RA03. For
~-decay measurements sé®87F10), Table20.16and (L978AJ03.

The yields of various groups ef-particles and their relevance to statesdg, and fusion
cross sections, have been studied by many groups: 1$684AJ03 1983AJ0) for the earlier
work and (982DA28 1982KA17, 1982SA27 1983F0ZV, 1984AR2() 1984DH02 1984LE19
1985BA43 1986WUO0).

Table 20.14: Radiative decaysiiNe ®

39

E; JoT Ex Branch r,
(MeV) (MeV) (%) (meV)
1.63 2+; 0 0 100 0.63£0.04"°
4.25 4+;0 1.63 ~ 100 71+£0.7P
4.97 27;0 0 0.6 £0.2 (8+3) x 1071P
1.63 99 0.1440.02°
§(M2/E1)= 0.076 & 0.011
S(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 0.8+0.3
1.63 82+5 3.8+£0.8
6.73 0+;0 0 |M|? =7.442.0fm?d
1.63 100 33
7.00 47;0 1.63 0.540.2 (T£3)x1073P
4.25 63.5 0.95°
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 4 0.10
7.20 0+;0 0 [ =39x1072
6.9+ 1.4fm?4
1.63 100 4.35 £ 0.75
7.42 27,0 0 <94+14 <3.0+0.6
163 | >906+1.4"F 20 +4
4.25 <76




Table 20.14: Radiative decaysitNe * (continued)

E; J5 T E; Branch I,
(MeV) (MeV) (%) (meV)
7.83 27:0 0 83+ 1 57T+ 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+8 61+ 16
1.63 1348 9+6
8.78 67;0 4.25 100 100 £ 15
9.03 4t 0 1.63 100 340 + 42
4.25 <2 < 6.8
9.12 37,0 1.63 50 £ 5 13+ 2
4.97 33E£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 3%;0 0 < 0.5
1.63 78 g
4.25 12+ 3
4.97 <5
5.62 ~ 7
7.43 ~ 3
9.94 (17); 0 1.63 78 +5
4.97 22+5
9.99 | 4+;0 0 <70
1.63 (100) 900 + 400
10.27 271 0 0.65+0.14 20+ 8
1.63 88.9+ 0.5 4080 + 440
4.97 1.34+0.1 60 + 8
5.62 2.1+0.2 97+ 14
7.43 6.9+ 0.4 310 £ 40
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Table 20.14: Radiative decaysitNe * (continued)

E; JI T E; Branch I,
(MeV) (MeV) (%) (meV)
7.83 0.22 + 0.06 8+ 2
10.61 67;0 7.00 95.5+1.2 20490
8.46 45+£1.2 1.34+04
10.69 |4-,37;0| 4.25 25+ 4
4.97 7H5+4
10.88 3t 1 1.63 == h
4.25 23+5
11.09¢ | 4+;1 1.63 0.5+0.25 2+1
4.25! 99.5 +£0.25 338 + 40
11.260 | 11;1 0 84+5 (11.2 £2.0) x 10
1.63 16 £5 (2.1£0.7) x 103
11.27¢ 17;1 0 55+ 2 390 + 47
1.63 25+1 18+ 7
4.97 6.0 +1 46+ 9
8.85 274+ 1.5 189 + 24
9.32 9+1 63+ 10
1153 |37,47;0| 4.25 30+3
4.97 70+3
7.00 !
11.555| (3%;0) 1.63
7.00
11.558| 07;0 1.63 100
4.25 <8
11.65 (37); 0 1.63 14+3
4.25 86 £+ 3
11.93 4t 0 1.63 21 +11 5.5+ 3.0
4.25 79+ 11 20.5+ 5.5
11.95 8:0 8.78 100 77+ 1.1
12.22% | 2%;1 1.63 (100)
12.26 351 1.63 63+ 1.5
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Table 20.14: Radiative decaysitNe * (continued)

E; J5 T E; Branch r,
(MeV) (MeV) (%) (meV)
5.62 37+1.5
12.40 | 37;(1) 0 ~ 1
1.63 ~ 29 80
4.25 ~ 70 200
12.43 0,0 1.63 100 170 £ 50
13.48 11 1.63 95
4.97 5
13.88 271 1.63 20
4.97 80
16.73 0*; 2 1.63 ¢
5.79 ¢
11.23 (100) ~ 5000 ©
18.43 2,2 1 12.22 (100) ~ 300

@ For earlier references see Tables 20.19@78AJ03 and 20.18 in {983AJ0). See also Tablez0.17and

20.20here.

b Fromr,,: see Table 20.20 inl@78AJ03 and branching ratios.
¢ See also Table 20.19 i1978AJ03.

4 Monopole matrix element.
¢ See footnote (a) in Table 2 0976 MAOQY).
f §(E2/M1) = —8.367 12,

¢ I, (total)l" = 0.82 + 0.27.
b T (total)T" < 0.3 (1977MAOQ7. See also{987FI0).
1§ =40.01 4+ 0.06.
1 (1983BE19: see reaction 35.

k (1984CA03.
! (1987FI0).

See alsol982BLZT, 1983SH171984HU1E 1985XI1E 1986 TR0§, (1981DA131982C0O1X
1983SI1L, 1984CU1B, (1986SZ02applied), 1982BA1D, 1982SA1A 1984FO1A 1985AR1A
1986TH1E astrophysics) and1982HOO05 1982MO1V, 1982SU06 1983AH1A 1984DA1B
1986FA12 theor.).

8. (2)'2C("!N, 5Li)®Ne Qu = —4.176
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Table 20.15:K™ assignments to states ¥Ne?

K™ | B, (MeV) K™ | J7| E.Mev)
0f 0+ 0 6 | (16.51)
2+ 1.63 8t | (18.62)

A4+ 4.25 0F b | o* 12.43

6+ 8.78 2t | (12.96)

8+ 11.95 6t | (19.44)

0F 0+ 6.73 0o~ |1- 5.79

o+ 7.42 3~ 7.16

A+ 9.99 5~ 10.26

6+ |(12.59,13.11 7" 13.69

0F 0+ 7.20 0~ (17.43)

o+ 7.83 1= | 1- 8.85

A+ 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

A+ 10.80 2= | 2- 4.97

6tc| (12.59) 3~ 5.62

gtc | (17.30) 4- 7.00

0F 0+ 10.97 5- 8.46
9+ d 12.33 6~ 10.61

ogb| o+ 11.55 7" 13.34
4+ (13.97) 8- (15.70)°

9~ 17.43

@ See Tables 20.19, 20.20, 20.21, 20.22 and 20.2B968%AJ0) and (L984RI01
1984RI1071985MU14 1986MA48. | am greatly indebted to Prof. H.T. Richards
for his comments on this table.

b See also(985LAZZ prelim.).

¢ However (L987MI07) predict theJ™ = 6T, 8F and 10" members of thé;
bandto be aff, ~ 14 — 15 MeV [I' ~ 1 — 2 MeV], =~ 21 MeV [I" = 2 MeV],
and~ 29 MeV [I" ~ 29 MeV], suggesting that the; band has a moment of
inertia which is very similar to that of th&~ band.

4 For the location of highes™ members of this band se&984RI10).

¢ See (970PA0g and (L984RI0).
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(b) 2C(*N, d?'Mg — o + 2Ne Q= —5.651

Angular distributions of théLi ions to many states o’Ne below 17.5 MeV have been re-
ported for E(**N) = 30 to 78 MeV andE(*2C) = 67.2 MeV. At the latter energy’Ne*(16.67,
17.38, 18.11, 19.16, 19.6) are particularly strongly paped: seel978AJ03. For reaction (b) to
2'Ne, ;. see ((984AR2Q 1986WU0). See also{982HO1E 1985ST1B 1986AR04 and®Li in
(1988AJ0).

Table 20.16: Excited states #Ne from2C(*2C, a)*’Ne ®

E, (MeV £ keV)P Jre r/rd Lo (keV) 62 ©

1.6329 £ 1.0 2t

4.2456 £ 2.5 4+

4.9663 £+ 2.5 2-
5618 £4 3~
5.774+ 6 1~
6.725 + 6 0t
7.004 £4 4=
7.169 £6 3”
7.196 £6 0t 0.0264
7.435+£6 2t
7.835£6 2+ 0.0154
8.449 £ 6 5~ (1.6 £0.5) x 1073
8.694 £+ 6 1~ 0.00274
8779+ 6 6"

8.85 1~ 0.0179¢
9.033 + 6 4+ 0.0334, 0.022"
9.110 £ 6
9.318+6 2- > 0.90
9.533 +6
9.872+6 1*,27,3" > 0.8
9.948 £ 54 1*,27,3" > 0.7

10.024 £ 6

10.264 £ 6 5~

10.407 £ 6 (3) 0.0781
10.545+6
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Table 20.16: Excited states #Ne from2C(}2C, o)*’Ne * (continued)

E, (MeV £ keV)P

I,/

Lem. (keV)

926

«

10.609 £ 5
10.693 £ 5
10.840 £ 6
10.917 £ 6
11.013 £6
11.528 £54
11.568 £ 104
11.653+54
11.892 £ 84
11.949 £ 6
12.014+104
12.097 + 84
12135+ 5"
12.172 4+ 84
12.219+ 104
12.379 4+ 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

(U

=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 £ 0.001

45

24+1
50 £ 10

0.00991

(7.6£2.2) x 1073+

(4.9 4 2.6) x 1074 =t

r,s

0.09 +£0.02"
0.1294

(24 +1.0) x 10740

<0.023 1




Table 20.16: Excited states #Ne from2C(}2C, o)*’Ne * (continued)

E, (MeV £ keV)P Jre r/rd Lo (keV) 62 ©
13.927+5 6" 113+ 7 0.10£0.01°
14.144 £+ 15
14.308 &= 10 6" <o0* <045T

14.60

14.812 £ 15
15.034 £ 15 a
15,1594 5¢# 6" 60 £ 15 <8 x 1074V
15.364 + 14 1 7 410 £ 130

15.438 £ 101 100 £ 20
15.691 £ 15
15.874 + 8 8+ 100 £ 15 0.047 £ 0.013 VY
16.139 £ 15
16.600 £ 15k 7 160 + 30 0.10 £ 0.02 =
16.717 £ 10 37+ 10

17.259 + 11! 7-(97) 162 + 20 0.019 4 0.004 ™
18.153 +10™ 7
18538 £ 7™ 8+ 138 £ 33 (3.2+1.5) x 1073 m2
20478 £11° (87) 250 4 30 0.11 £ 0.04 22
20.704 + 117 (97) ~ 120 r

20.89 £ 30

21.05 £ 20 140 £+ 50

21.65 + 100 (7-,97) 240 + 50

22.03 £ 70 (87) 630 £ 80

227+ 70 490 £ 110
23.2 + 100 300 £ 100

23.74 £ 100 230 4+ 100

24.374 % 30 7-(57) 210 + 50
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& For complete references see Table 20.218VBAJ03. Table 20.19 in1983AJ0) has a number of errors.
b Uncertainties shown foF, > 5.7 MeV are approximate, except for states flagged (d): see dv@tnin
Table 20.21 in{978AJ03.

¢ See discussions in®75ME04, (1983HI10§, (1984LE19 and (L987FI0). See also Tabl20.14here.

4 (1987F10). 2°Ne*(11.89, 12.38) also decay Vig.

¢ See alsoX984LE1Y.

! Alpha decay is byys to 160*(6.13): T, /T' = (6.0 & 0.15)%: assuming,I",/T' = 7.7 4 3.8 eV this leads
toT, = 0.128 & 0.072 keV for this6™ state: seel(978AJ03. (1983HI0§ report ancg branching ratio of
(90 =+ 6)%.

¢ Alpha decay i52 + 2)% by ay, (46 & 2)% via a; 42 (mainly as) and (52 + 2)% via as;4 (mainly as)
(1979Y003.

' Alpha decay i32 + 2)% by ag, (58 4 2)% viaa; 4o (mainly az) and(10 + 2)% via as. 4 (mainly as);
T'yo/T' = 0.3 £ 0.02, assuming a single state. The state may correspond to aeddi®r9YO04. See also
(1983HI0§.

! Alpha decay i20 =+ 5)% by g, (57 + 7)% by o142 and(23 + 4)% by a4 (1983HI06.

J Alpha decay i5(9 =+ 2)% by ay, (79 + 2)% via a; 1o (mainly az) and (12 4 4)% via az 4 (mainly o)
(1979Y00%; (24 + 5)% viaag, (51 & 7)% viaa; 4o, (25 + 5)% viaas 4 (1983HI08.

k Alpha decay iS(72 =+ 3)% via ag, (20 + 3)% via a;o (Mainly as) and(8 + 3)% via as, 4 (Mainly az)
(1979Y003; (60 + 5)% viaap, (20 + 5)% viaa; 12 and(20 + 5)% via a4 (1983HI06.

! Alpha decay is(15 + 2)% via ag, (50 & 6)% via a;.2 and (35 + 7)% via az4 (1983HI0§. See also
(1979Y003.

™ Alpha decay ig71 £ 6)% via gy and(29 4 6)% via a4 (Mainly ) (1979Y004.

" Alpha decay ig1.84+0.9)% viaay, (60+8)% viaa; 12 and(26 +4)% viaas ;4. Decay to'?Cy 5 +5Be, .
is also observed: the branching ratio(i2 + 1.2)%. This state may be a member of an excited 8p-4h
(K™ = 0¢) band of which®*Ne*(12.44) is thed* band head983HI0§.

© Deacy is(66 4 26)% viaag, (14 & 7)% viaa; o, (13.2 + 2.5)% via >C + Be (1983HI10§.

P Decay is< 14% viaag, (25 & 15)% via aq 42, (46 £ 22)% via g4 and (4.5 £ 0.9)% via '2C + ®Be
(1983HI10§. See also1979Y00J.

4(1979Y004.

T 02 shown ared?  (1983HI09. See also{987FI0).

s See footnoté in Table 20.21 in {978AJ03.

©92, = 0.66 + 0.36 (1983HI09.

492 =0.025 £ 0.010 (1983HI0§.

V92, =0.0540.013,62, = 0.91+0.23 (1983HI08.

Y02, =0.94+0.14,02, = 4.2+ 0.9 (1983HI08.

1 Yasg

X602 =0.048+0.013,62, = 0.44 + 0.12 (1983HI09.

1 Vg

Y62 =0.071+0.013,62, = 0.32 4 0.08 [all 62 assume/™ = 7~] (1983HI0§.

' Vag

262 =0.085 + 0.014, 62, = 0.24 + 0.04, §2(*>C) = 1.50 + 0.21 (1983HI09.

1 Yasg

w92 — 0.016 + 0.008, 62('2C) = 0.24 + 0.05 (1983HI08.

9. 13C(°Be, 2n}°Ne Qm = 5.376

a7



For cross sections se&986CUO02.

10. N('2C, 6Li) 2°Ne Qum = —4.176

See reaction 8.

11. “N(**N, 2a)*°Ne Qm = 7.923

For yields of 1.63 Me\K-rays seel982DE39.

12.150(av, 7)*’Ne Qm = 4.734

Observed resonances in the yield of captyeys over the rangé, = 0.8 to 10 MeV are
displayed in Tabl0.17 For a discussion 0PNe*(11.28) J™ = 1T; T = 1] whose excitation is
parity forbidden seel©83FI103. See also1984BUO0). Total cross sections have been measured
inthe ranger. ,,, = 1.7to 2.35 MeV. Assuming thaf does not vary with energy over that interval,
the astrophysical factor for non-resonant capturée, . is 0.26 + 0.07 MeV - b. An estimate of
0.7+0.3 MeV-b for S at 300 keV is deduced f87HA29. See also Tabl20.17 For other papers
on astrophysical considerations s@842BA1D, 1982SA1A 1984LA18 1984N0O1B 1984TR1C
1985AR1A 1985TA1A 1986DE27 1986FI15 1986KH1). See alsol981KH1H 1983BA5Q
1983DE321983LA25 1984LA18 1985BA2W, 1985BA1Q 1986DE27 theor.).

13.160(a, d)*F Qum = —16.3211 By, =4.734

See (986KA39.

14. (2)'°O(o, )0 E, = 4.734
(b) 10(a, 20)12C O = —7.16195

Excitation functions have been measured over a wide rangeerfjies for elastically and in-
elastically scattered-particles and/-rays from the decay df O*(6.13, 6.92, 7.13) [se€.p78AJ03
1983AJ0)] and (1986LE23 1.8 to 4.8 MeV:ay), (1985JA17 2.0 to 3.6 MeV:ay), (1983CALE
1985CA09 9.2 to 13.5 MeV;ay), (1984LA1N, 1986LAZZ 10.8 to 18 MeV;ay; prelim.) and
(1979BI11Q 1984RI06 14.6 to 20.4 MeVp, — as). See alsoX983FR1419851SZY) and®0 in
(1986AJ03.
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Table 20.17: Resonances'fiO(«, 7)*’Ne?

E, (MeV + keV) [, (keV) wy b (eV) E,. (MeV tkeV)| J&; T
1.116 £ 4 2.6 x107%4 | (1.7£0.3) x 1073 5.627 £ 4 37;0
1.31744+2.2¢ | (28 +£0.3) x 10724 | (1.740.3) x 1072 5.7877 £ 3.0 1-;0
2.490 £ 8 20 £34m (714+£1.2) x 1072m 6.726 £ 6 0f; 0
3.0359 £2.3°¢ 82+0.3! 7.1563 £ 0.5 37;0
3.069 4 (4.440.8) x 1073 7189+ 3 0t; 0
3.359 8 0.146 £ 0.019 7.421 £ 1 27,0
3.868 2.4 0.343 £ 0.035 7.828 £3 2,0
(4.647 £ 3) (8.451 £ 3) (57;0)
4.969 £ 9 2.140.8 0.21 4 0.05 8.708 £7 1-;0
5.05 <3 1.35+£0.15 8.776 £3.2 67;0
5.364 3.2 3.0540.38 9.024 +3 4,0
5.477 4+ 4 <4 0.18 4 0.02 9.114 +3 37;0
5.94 4 30 29 + 15 1.3+0.5 9.48 4 24 27,0
6.61 & 30 155 4 30 843 10.02 4 24 (47); 0
6.924 £ 7k <1 1954+1.5¢ 10271 £ 7 27,1
7.948 4 4 <1 30.2 4 3.5 11.090 £ 3 41
8180 £5¢8 <1 2.06 4 0.25 1 11.276 + 4 151
8.535 + 6 1.34+0.8 0.41 4 0.05 11.559 4+ 6 0F; 0’
8.994 + 8 <1 0.2340.051 11.926 6 4+, 0
9.02 0.131 £0.018 11.950 + 4 8+; 0
(9.05 & 50) <40 (11.97)
(9.15 4 50) <40 (12.05)
9.362 £ 5 <1 1.4140.23 12.221 £ 4 27 1
9.406 4 4 <1 6.6 +0.88 12.256 + 3 371
9.57 & 10 3344 1.9440.15 12.39 37 (1)
9.70 & 30 <10 0.17 4 0.05 12.49
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& For complete references see Tables 20.228Y8AJ03 and 20.20 in {983AJ0). See also Tabl20.18here.

bwy = (2J + 1) I, /T.

¢ The strength of the-decay of?°Ne*(7.16) to?°Ne*(5.79) (see Tabl20.14) is strong evidence that these two states
are members of th&™ = 0~ band.

d This is alsal',,.

¢ Other values arey = 19.2+1.9eV;I', =116 =20 eV; ', = 4.26 + 0.23 eV: see [983AJ0).

f The measurements of the decay of this state ledd.te- 4247.9 + 1.3, 4966.0 & 1.9, 5621.0 + 3.5, 7423.1 & 3.0,
7828.1 +£ 3.8 and8776.7 + 2.3 keV.

¢ See also Table 20.20 i1983AJ0).

h The y-decay is partly (see Tab20.14 to a state af?, = 9318 + 2 keV. The strength of this transition and the
subsequent decay tNe*(1.63) (and not to the ground state) fawr for 2°Ne*(9.32). The other M1 transition
[11.27 — 8.85] is also strong suggesting similar structures¥i¥e*(8.85, 9.32) {980FI0).

I Also observed as a resonance in the yield of 6.13 MeMys with(2.J + 1)T',, T'o,/T" = 5.2 + 0.9 eV (1980FI0).

I From (@, ag): see (984RIO07F.

k See also1984RO0.

I Best value including the recent work byq87HA29.

m (1987HA29.

A number of anomalies are observed: see T&fldd8 K™ parameter assignments derived
from this and other work are displayed in Talie.15(1984RI07. See alsol983MI229. For re-
action (b) seé?C in (1985AJ0). For cross sections of relevance to astrophysics for leztbtions
see (985DY05 E, = 10 to 26 MeV). For other channels seO83AJ0). See alsol981BU27
1983SA07 1984BUZQ 1984SA28, (1984RE1Y, (1982WA1K, 1985ME1N applications) and
(1981SH1A 1982A006 1982LE23 1982SC161983A003 1983BI1F, 1983BR1V, 1983CS02
1983HO10Q1983HO1K1983MA29 1983MA68 1983SM1B 1983WA04 1984BY02 1984G004
19840K04 1984PR091984SE201984SU021985MI11, 1985WA08 1986ALZZ, 1986CEZW
1986DE311986HO331986MA35 1986SH071986SU061987HO1B 1987PR011987WA1B
theor.).

15. 160(Li, d)*°Ne Qm = 3.259

Deuteron groups have been observed to many stat&¥\Nef see Tabl€0.19 Angular dis-
tributions have been measured B(°Li) = 5.5 to 75.4 MeV: see {978AJ03 1983AJ0). See
also (L984MO0§. Angular correlations [(de) to O, ] have been measured B(°Li) = 60,
75 and 95 MeV [982AR2(. See also1986BE1D and (L980GR1L, 1982ES1A 1982GY02
1983C0ZV, 19830S031983SU111984GR291986GR1Rtheor.).

16. 150("Li, t)2°Ne Qum = 2.266
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Table 20.18: Resonances'fitO(«, a) ?

E, Cem. Outgoing L4/T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
1.3174 £ 2.2 (2.840.3) x 1072 b Qp D. 7877+ 2.6 1~
2.5224+25¢ 19.0 £ 0.9 Qp 22 6.751 + 3 0F
3.0382 + 2.0 »¢ 81+£0.3" Qg 36 7.164 3
3.0824+3.1°¢ 344+02°¢ Qg 1.1 7.199 4+ 3 0F
3.3712+34° 15.1+0.7¢ Qg 4.7 7.431+ 3 2t
3.885 + 10 2 Qp 0.6 7.841 + 8 2
4.653 £5 0.013 + 0.004 Qo 0.07 8.455 + 5 o~
~ 4.9 > 800 Qo ~ 70 ~ 8.7 0F
5.002 2.5 ap 0.23 8.734 1~
5.0568 £ 3 0.11 +0.02 Qg 85+ 1.5 8.779+3 6t
~ 5.1 > 800 Qp ~ 95 ~ 8.8 2
5.11 <1 g 8.82 (5
5.1524+5 19 Qg 1.1 8.854 + 5 1~
5.395 + 5 3 p 3.9 9.049 + 5 4+
5.486 + 5 3.2 p 0.49 9.121+5 3~
5.955 4+ 10 24 Qp 14 9.496 + 8 2t
6.569 4+ 10 97 Qp 17 9.987+ 8 4+
6.912+5 141 p 66 10.262 £ 5 o~
6.92 + 10 <0.3 Qp <13x1073 10.27 £ 10 (2%
7.092 + 5 81 Qp 4.8 10.406 £ 5 37
7.276 =5 16 Qp 1.8 10.553 + 5 4+
7.314 4+ 10 24 Qg 0.85 10.583 £+ 8 2t
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Table 20.18: Resonances'fitO(«, ) * (continued)

E, Cem. Outgoing L4/T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
7.580 4+ 100 349 Qp 33 10.80 £ 75 4+
7.635+5 13 Qp 0.42 10.840 £ 5 2
7.636 45 Qg 2.1 10.841 3
(7.75) 80 ap (10.93)
7.80 £ 150 576 Qp 14 10.97 + 113 0F
7.860 £+ 10 24 Qp 2.0 11.020 £8 4+
7.93 + 10 <0.5 g <0.05 11.08 4 10 (4%)
8.132 4+ 30 172 Qg 4.2 11.24 £+ 23 1~
8.16 + 10 <0.3 Qg < 0.009 11.26 +£ 10 (17)
8.24+10 40 + 10 Qp 14 11.32 £ 10 2
8.528 + 10 1.0+0.5 o 0.03 11.551 +8 0*!
(~ 8.6) ~ 500 ap (~11.6) (27)
8.930 4+ 20 46 Qp 1.1 11.875 + 15 2t
8.997£5 0.44 +£0.15 o, V6.13 0.04 £0.01 11.929 £ 5 4+
9.026 =5 (35 +10) x 1073 p 1.0£0.3 11.952 £ 5 8F
9.043 + 10 30+5 Qp 0.72 11.966 + 8 1~
9.254 Qg, Y6.13 e 12.137+5 6+
9.403+9 155+ 15 ap 0.89 £ 0.05 6.8 12.253 + 10 4F
9.406 +41 <1 Y6.13 ¢ 12.256 +4 37,1
9.495 + 13 390 4+ 50 Qp 0.92+0.04 8 12.327 + 10 2t
9.587+ 2 37.3+0.9 Qo Y6.13 1.00 + 0.04 1.2 12.401 £ 5 37
9.628 =5 24.4+0.5 g, (p 0.62£0.15 0.3 12433 £ 5 0t
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Table 20.18: Resonances'fitO(«, ) * (continued)

E, Cem. Outgoing L4/T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
9.677+ 8 124+ 6 Qp 0.88 £ 0.05 2.4 12.472 £ 10 (27)
9.818+6 7249 Qg 0.68 £ 0.05 14 12.585 + 5 6t
9.827+ 14 145 4+ 25 Qp 0.78 £ 0.09 2.5 12.592 + 15 (27)
9.978 + 6 84+ 8 Qp 1.00 4+ 0.05 7.3 12.713 £ 5 5~
10.015+ 7 61 +12 Qg 0.72 £+ 0.09 0.9 12.743 + 10 (27)
10.132 + 2 30+£5 0, V6.13 0.83 £0.09 0.45 12.836 £ 5 1~
(10.27) (580) () (0.92) (21) (12.95) (47)
10.283 + 2 38+4 0, Y6.13 1.00 £+ 0.08 0.8 12.957+ 5 2t
10.397 + 1 18 +£3 a0, 76.13 0.55 4+ 0.05 0.4 13.048 £ 5 4+
(10.419 =+ 15) (305 + 55) () (0.42 4 0.03) (3.2) (13.066 + 15) | (37,57)
10.461 + 12 53 + 24 Qp 0.22 £0.07 0.5 13.099 + 10 (07)
10.468 £ 5 102 +5 Qg 0.52 +0.04 11 13.105+ 5 6"
10.508 + 2 48+ 4 Qg 1.00 4+ 0.05 1.2 13.137 £ 5 37
10.614 £ 7 40 + 13 Qp 0.55£0.13 0.4 13.222 + 10 0F
10.617 £ 19 ~ 80 Qp 0.22 £0.07 0.3 13.224 + 15 1~
10.620 + 2 53 +4 Qg 1.00 + 0.04 1.3 13.226 + 5 37
10.759 4+ 61 (84+3) x 1072 Qp 0.08 +0.03 13.338+ 5 7
10.763 = 1 26+ 3 0, 76.13 0.70 £0.05 0.6 13.341 £ 5 4+
10.854 £ 3 3445 0, 76.13 0.46 £ 0.05 0.4 13.414 £ 5 3~
10.857 + 4 ~ 16 Qp 0.16 + 0.06 0.06 13.416 £5 (37)
10.870 + 4 49+7 Qp 0.38 £ 0.04 13.426 £ 5 (57)
10.913 £8 195 4+ 25 p 0.99 £+ 0.05 3.2 13.461 £ 10 1~
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Table 20.18: Resonances'fitO(«, ) * (continued)

E, Cem. Outgoing L4/T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
10.971 +4 244+ 8 Qp 0.36 £0.07 0.15 13.507£5 1~
10.999 + 4 61 +8 Qp 0.72 £0.05 0.8 13.529 £ 5 2
11.000 + 15 76 £+ 32 Qp 0.52+0.13 0.6 13.530 £ 15 (07)
11.054 £+ 3 1245 Qp 0.19 + 0.06 0.04 13.573 £ 5 2t
11.183 + 1 1142 Qp 0.33 +0.05 0.2 13.677 £ 5 5~
11.202 + 12 310 £ 30 0, 76.13 0.51£0.03 84 13.692 £+ 10 .
11.267 £ 26 ~ 80 Qp 0.33 £0.12 0.4 13.744 + 20 0F
11.371+9 136 £ 15 Qg 0.73 £0.04 2.1 13.827 + 10 37
11.420 + 34 ~ 175 o7 0.21 + 0.06 0.6 13.866 4+ 30 1~
11473 £5 74 £ 10 Qp 0.75 £ 0.06 1.0 13.908 £5 2
11.498 £5 65+ 3 Qp 0.86 £ 0.04 6.9 13.928 £5 6"
11.522+ 7 79+ 15 Qg 1.0+ 0.1 1.3 13.948 + 10 0F
11.544 + 2 8.1+1 Qg 0.46 + 0.05 0.11 13.965 + 5 4+
(11.607 + 19) (~ 80) () (0.19 £ 0.05) (0.25) | (14.015+15) | (17)
(11.663 + 19) (150 + 50) () (0.24 4 0.05) (0.6) (14.060 + 15) | (2%)
11.732+ 4 42+ 6 Q0, V6.9+47.1 0.71 £ 0.06 0.5 14.115+5 2t
11.925+ 7 92+9 Qg 0.64 +0.04 1.6 14.270 + 10 4+
11.968 £+ 8 60 £ 13 a0, Y6.131 V6.947.1 0.31 +0.05 1.9 14.304 £ 10 (67)
11.977+£6 117+ 8 p 0.82 £ 0.04 9.6 14.311 £ 5 6"
11.979 + 15 ~~ 45 Qp 0.13 4+ 0.06 0.1 14.313 + 15 (37)
12.148 + 28 ~ 95 Qg 0.184+0.06 ° 0.3 14.448 + 25 (0F, 2%)
12.156 =4 ~ 15 Qp 0.09 £ 0.04 0.05 14.454 £ 5 o~
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Table 20.18: Resonances'fitO(«, ) * (continued)

E, Cem. Outgoing L4/T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
12.322 £ 25 140 = 50 % 0.45£0.08 0.9 14.587 4+ 20 1~
12.329 £ 13 260 £ 25 Q0 Y6.947.1 0.79 £ 0.04 5.3 14.593 £+ 10 4+
12.447 £ 11 90 + 30 % 0.35 £ 0.06 0.6 14.687 4+ 10 (37)
12.502 4+ 10 60 + 25 % 0.25 £ 0.06 0.4 14.731 4+ 10 (47)
12.539 4+ 2 7.3+4.8 % 0.18 £0.05 0.1 14.761 £ 5 6"
12.597 + 4 86 £ 7 % 0.95+£ 0.04 6.5 14.807 £ 5 6"
12.608 &5 117+ 13 % 0.69 £ 0.04 3.1 14.816 £ 5 5~
12.637 £ 8 794+ 15 % 0.45 £ 0.05 0.9 14.839 4+ 10 (47)
12.699 4 12 100 % 30 % 0.44 £ 0.06 0.7 14.888 4+ 10 2t
12.897 + 10 66 + 20 % 0.31 + 0.06 0.3 15.047 + 10 2
12.930 £ 12 160 %= 25 % 0.40 £ 0.04 2.3 15.073 £ 10 5~
13.016 4+ 20 ~ 60 % ~ 0.12 0.11 15.142 £ 15 (27)
13.056 4+ 10 230 £25 % 0.70 £ 0.04 5.5 15.174 4+ 10 5~
(13.238 + 10) (130 £ 20) () (0.99 4+ 0.08) (15.319 + 10) (17)
(13.266 + 12) (50 + 25) () (0.694+0.17) (15.342 + 10) (07)
13.237 4+ 29 280 £ 40 % 0.39 £ 0.04 20 15.319 4+ 25 .
13.2514+6 34+ 10 % 0.29 £ 0.05 0.2 15.330+5 4+
13.296 £5 110 = 10 Q0 Y6.13) V6.947.1 0.71 4+ 0.04 14 15.366 =5 .
13.384 £ 154 85 + 35 % 0.26 £ 0.05 0.4 15.436 £+ 15 (37)
13.58 Qo 76.131 V6.94+7.1 15.59
13.73 a0, Y6.131 V6.947.1 15.71 (6%)
14.05 Q05 V6.13) V6.9+7.1 15.97 (61)
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Table 20.18: Resonances'fitO(«, ) * (continued)

E, Cem. Outgoing L4/T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
14.26 76.13y 76.9+7.1 16.14
14.40 Y6.13 16.25
14.501 £ 15 45 g, (149 16.329 £+ 11 4
14.636 £ 158 35 ap, (142, '3 16.437+11 | (0, 2, 4)
14.721 £ 15 24 +4 apg, 140, O3, Oy 0.36 +0.03 0.38 +0.07 16.505 + 15 6t
14.789 £ 18 90 £ 30 ap 0.16 £ 0.03 0.37+£0.13 16.559 + 15 5~
14.816 £ 15 92 +£38 g, O3 0.45 £ 0.03 4.1+0.5 16.581 £ 15 7
14.875 + 22 80 + 25 Qg 0.18 £0.04 0.22 4+ 0.08 16.628 4+ 20 37
14.924 + 20 100 £+ 25 ap, (ag) 0.234+0.03 0.42+0.11 16.667 + 15 4+
14.987 £ 18 ~ 25 g, (140, (3, Uy 0.08 £0.03 ~ 0.05 16.717 £ 15 5~
15.023 £ 33 160 £ 50 Qg 0.10 £0.02 48 +1.9 16.746 £ 25 8+t
15.149 + 16 16 +8 Qp, (142, O3, 04 0.11 +0.02 0.04 £ 0.02 16.847 + 15 5~
15.179 + 25 350 + 50 ap 0.28 +£0.03 3.9+0.7 16.871 £ 20 6"
15.430 £ 21 180 + 30 Qg 0.32£0.03 1.04+0.2 17.072 £ 20 4
15.535 £ 15 26£5 g, (140, (3, QU 0.22 £0.02 0.13+0.03 17.155 + 15 5~
15.607 + 19 225 4+ 30 Qg 0.32 4+ 0.02 1.240.2 17.213 + 15 4+
15.696 + 20 86 + 25 g, (149, O3, Oy 0.16 +£0.03 0.20 £+ 0.07 17.284 £ 15 3
15.710 £ 17 200 £+ 25 Qg 0.26 £+ 0.02 11.6+14 17.295 + 15 8+t
15.828 15 F <10 Q142 17.390 £ 15
15.878 + 18 220 4+ 25 Qg 0.24 +£0.01 48+ 6 17.430 + 15 9~
16.017 + 16 86+ 9 Qp, (142, O3, 04 0.45+0.03 1.34+0.2 17.541 + 15 6"
16.099 + 17 140 + 20 g, 0.36 £ 0.03 1.05+0.15 17.606 + 15 5
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Table 20.18: Resonances'fitO(«, ) * (continued)

E, | Outgoing [, /T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
16.302 + 23 ~ 125 Qp 0.13£0.03 ~ 0.3 17.769 + 20 4+
16.405 £ 17 200 £ 30 p 0.38 £0.03 1.6 £0.3 17.851 £ 15 o~
16.598 + 151 < 10 Qp, (V42 18.005 + 15 .
16.622 +6 3447 o, (149, O3, Oy 0.34 +£0.04 0.23 £+ 0.06 18.024 £ 5 5~
16.695 4+ 30 140 4+ 60 Qp 0.20 + 0.05 0.4+0.2 18.083 + 25 4+
16.748 £ 6 29+ 6 Qp, (119, O3, Q4 0.46 £+ 0.06 0.8+0.2 18.125 £ 5 -
16.949 + 13 190 £+ 30 g, 0y 0.32 £0.02 1.7+ 0.3 18.286 + 10 6"
17.129 + 24 185 4+ 40 ap, (a142), as, oy 0.194+0.02 1.8+0.4 18.430 + 20 7
17.210 £ 21 130 £ 30 Qag, O3 0.21 +0.03 0.5 18.494 + 20 5~
17.368 £+ 23 185 4+ 30 g, 0y 0.24 £0.03 5.0+ 1.1 18.621 + 20 8F
17.524 £ 29 140 £+ 50 Qp, (V142 0.17£0.04 0.6 +0.3 18.745 + 25 6"
17.552 + 24 140 4+ 35 Qg 0.22 4+ 0.03 1.5+0.4 18.768 + 20 7
17.793 + 29 200 4+ 60 Qg 0.154+0.02 3.2+1.1 18.960 + 25 8
17.906 £ 18 ~ 90 Qp, (V42 0.18 £0.03 ~ 0.3 19.051 £+ 15 o~
18.03 £+ 20 200 £ 50 ap, a1, (), ag, as 0.384+0.04 ¢ R 2 19.15 £ 20 6"
18.198 +£ 17 140 4+ 25 aq, (as) 0.12+0.02" 19.284 + 15 6"
18.216 4+ 30 430 £ 60 Qg 0.36 +0.03 6.4+ 1.1 19.298 + 25 7
18.397 £ 11 130 £ 15 g, O3, Oy 0.384+0.01" 19.443 £ 10 6t
18.514 £+ 29 250 £ 60 Qg, (g, O3 0.27£0.04 1.6 £0.4 19.536 + 25 6"
(18.563 + 25) (140 + 50) (o) (0.09 4 0.02) » (19.576 £20) | (77)

18.662 4+ 23 140 4+ 35 Qaq 0.14+0.02" 19.655 4+ 20 6"
18.757 £ 28 330 £ 60 ap, (az), ag 0.23 £0.02 6.3+ 1.2 19.731 £ 20 8+
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Table 20.18: Resonances'fitO(«, ) * (continued)

E, Cem. Outgoing L4/T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
18.900 + 48 360 £ 120 p 0.18 £0.03 1.4+£0.5 19.845 + 40 6t
18.918 £ 11 170 £ 25 aq 0.26 +0.02" 19.859 £+ 10 5~
18.949 + 52 ~ 120 Qp 0.08 £0.03 ~ 0.35 19.884 + 40 .
19.083 + 39 130 £+ 100 ap, g, (as) 0.11 £0.04 0.19 +£0.04 19.991 4+ 30 4+
19.128 + 16 80 + 35 Qq, Oy 0.104+0.04 " 20.027 £+ 15 6"
19.227 + 28 190 £+ 35 aq 0.294+0.03" 20.106 £ 25 .
19.304 £ 47 285 £ 100 g, O3 0.18 £0.04 1.1+£0.4 20.168 £ 35 6"
19.464 + 19 255 + 40 Qaq, s 0.28+0.03 " 20.296 + 15 7
19.521 4+ 22 190 4+ 40 Qaq 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 p 0.14 £0.03 0.64+0.3 20.419 £+ 30 6"
19.651 + 32 370 £ 55 aq 0.324+0.03 " 20.445 4+ 25 6"
19.679 + 35 280 £+ 70 g, g 0.20 4+ 0.03 0.86 + 0.25 20.468 + 30 5~
19.952 £8 78 £ 11 Qg, 01, Qg, O3 0.33 £0.03) 4.5+0.8 20.686 £+ 6 9~
20.04 240 + 50 g, 01, QU 0.2/ 1.8+ 0.5 20.76 £+ 30 .
20.095 + 32 170 4+ 60 aq 0.114+0.02" 20.800 + 25 5~
20.28 300 4+ 50 g, o 0.23 £ 0.03/ 21+0.6 20.95 + 40 7
20.423 +8%8 60 4+ 6 g, O3 0.46 +£0.03 4.1+0.5 21.062 £ 6 9~
20.7 300 Qg 21.3 7
21.3 + 200 300 Qp 21.8 4+ 150 .
22.0 4+ 200 500 Qp 22.3 + 150 7
22.5 £ 250 500 p 22.7+ 200 9~




Table 20.18: Resonances'fitO(«, ) * (continued)

E, | Outgoing [, /T 6? E, JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
22.65 + 125 250 Qp 22.84 + 100 9~
23.3 £ 250 500 Qp 23.4 £ 200 8F
24.24 + 150 350 Qp 24.11 + 100 8F
25.4 + 300 600 Qp 25.0 + 250 8
26.2 4+ 200 400 Qp 25.7+ 150
28.1 £ 350 700 Qp 27.2 £ 300
29 1600 Qg 28 8F
29.4 + 350 700 Qp 28.2 4+ 300
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@ For earlier references see Tables 20.23B17/8AJ03 and 20.21 in {983AJ0). For K™ assignments see Tal#®.15here. The uncertainties in the
excitation energies are calculated by taking the unceyténthe £, in the c.m. E x uncertainty in the lab] and adding the uncertaintyrin [2
keV], in quadrature, rounding upwards. | am indebted to Rof. Richards for many very useful comments.

L N

¢ (1985JA17.

4 Resonances with.25 < E, < 13.39 MeV are from (L985CA09, except for the states labelléd Certain values are rounded upwards. See also
(1983CA1H and Table 20.21 in1983AJ0).

¢ (2J 4+ 1)Ly Lo, /Ty = 81 £ 12 eV andl4 + 2 eV, respectively, fof’N*(12.14, 12.25) [for the latter see Tal2.17 (1980FI0).

f See Table 20.21 iM@83AJ0).

¢ Resonances with4.6 < E,, < 20.4 MeV are from the re-analysis of the data @®79BI10Q by (1984RI10§. Certain values are rounded upwards.
b (Do Ta, ) /2T,

i (1984RI07.

1 For information on they; strength seel@84RI06.




Table 20.19: States fNe from**O(Li, d), 1°*O("Li, t) and °O(**C, ®Be)

a

E, (MeV + keV) Lo (keV) L, /T Sb JT
(°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 27
5.62 0.06 3~
5.79 5.79 5.79 0.54 1~
6.73 0.56 0t
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 0.51 8"
12.14 0.05 6"
12.6 & 100 12.591 £ 10 12.59 110 £ 40 0.80 £ 0.10 6"
13.9 13.904 4+ 20 ~ 100 6T
14.3 14.310 4+ 20 14.34 < 100 6"
15.35 £ 100 15.336 + 15 15.34 380 £ 60 0.90 £0.10 .
15.9 4 100 15.87 < 250 7

16.7 £ 100 16.63 4= 20 16.63 190 £ 40 0.90 £0.10 7 °

17.35 £ 100 17.30 £ 20 17.30 220£40 | > 0.40+0.10 gt e
18.7 £ 100 .
19.4 £ 100 400 .
19.9 4+ 100 400 .

20.67 £ 40 20.54

20.8 = 100 7 (6%)

21.08 £ 30 21.08 100 £ 50 0.65 £ 0.15 9~
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Table 20.19: States fNe from**O(Li, d), 1°*O("Li, t) and °O(**C, ®Be)
2 (continued)

E, (MeV =+ keV) Lem. (keV) I, /T Sb J"
(°Li, d) ("Li, 1) (2C, ®Be)
21.3 4100 300 8+
21.8 4100 300 8+
22.3 4100 300 8+
22.87 4 40 22.87 225 + 40 0.90 4 0.10 9~
23.5 4 100 23.70 & 30 < 200 9-(8%)
24.21 425 ~ 500
25.10 4 50 < 200
25.67 & 50 ~ 500
27.14100° 27.0¢ 9~
28.14100° 10
(29.4)° (107)
((33.4) ((107))

& For complete references see Tables 20.248Y8AJ03 and 20.22 in {983AJ0).

b Relativea-particle spectroscopic factors (DWBA). Othgy values have also been reported.

¢ (1982AR20.

4 (1983SH28.

¢ An admixture of6* or 8* in the d« angular correlation involving’Ne*(16.6) and a doublegi8* + 77) at
E. = 17.4 MeV have been suggested. See also T2bl48

States observed in this reaction are displayed in TaBl&9 Angular distributions have been
measured ab/("Li) = 15 to 68 MeV: see 1978AJ031983AJ0). See alsoX986CO15theor.).

17.1°0(°Be,’He)’Ne Qm = 2.27

See (985CU1A.

18. (a)'°O(*2C, ®Be)}’Ne Qm = —2.633
(b) 10('2C, 2a)*Ne Om = —2.541
(c) 10(2C, a'2C)'2C Qum = —7.16195
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Angular distributions in reaction (a) have been measured:fg®0) = 27.1 to 46.4 MeV
and for E(*2C) = 22.7 to 78 MeV [see {978AJ03 1985AJ0)] as well as atE(*2C) = 109
MeV (1984MU04 1985MU14 *°Ne*(1.63, 4.25, 5.79, 7.16, 8.78, 10.26, 11.95, 12.59,45.3
15.87, 17.30, 21.08, 22.87%(0) at several angles; EFR-DWBA analysi§),,/I" are displayed in
Table20.19 see (983AJ0) and (L983SH2§. Preliminary evidence for0" strength att), ~ 28
MeV is reported by 1986ALZN). See alsol983DEZW). For reaction (b) se€l@78AJ03 and
(1986CA19. For reaction (c) and for a discussion ‘6Mg states reached in this reaction see
(1983SH261984MU09. See alsol985BE371987SU03and (L986BE19theor.).

19.160(13C, °Be’Ne Qm = —5.914

At E(*3C) = 105 MeV angular distributions t§’Ne*(1.63, 4.25, 8.78, 11.95, 15.34, 21.0) have
been studied byl@79BR03: the first four states are the", 47, 67 and8™ members of th®;
band; the two higher stategT = 7, 97] belong to thed~ band whose band head*¥\Ne*(5.79).

In addition distributions are reported #tNe*(12.59, 15.9, 17.3)J" = 6*, 8", 8] (1979BR03.
See also1985MU14. For fusion cross sections seB6PAL0).

20.160(160, 2C)2Ne O = —2.428

Angular distributions have been reported to a number oéstaf?*’Ne at £(1°0) = 23.9 to
95.2 MeV [see978AJ031983AJ0)] and recently aF/(}0) = 26, 28 and 30 MeV{986CA2J.
(1983ME13 have studied the quasi-elastic spectrunt @ O) = 50, 60, 68 and 72 MeV. For ex-
citation functions seel@86CA24 2°Ne*(0, 1.63)). See alsd 082KO1G 1984ME1() 1985ST1B
and (1982K0O10 1984AP031984K013 theor.).

21. (2)'"O(He,*He)'"O E, = 21.168
(b) "OCHe, a)'¢0 Qum = 16.4341

The excitation function for, shows a resonance correspondingftoe*(28.): see{978AJ03.
At E(3ﬁe) = 33 MeV A, measurements have been reported for the elastic scatperaugion (a)]
(1983LE03 and for manyn-groups [se€®0 in (1986AJ0%] (1982KA12. For the earlier work
and for other channels seE983AJ0). See alsol985HA11 1987CO07theor.).

22.170(a, n)°Ne Qm = 0.590

See (978AJ03.
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23. (a)!7O(''B, 5Li)®Ne Qm = —6.041
(b) 70(12C, “Be}°Ne Om = —5.111

At £ = 115 MeV the8™" state atFl, = 11.95 MeV is particularly strongly populated in both
reactions: seel@83AJ0).

24.1%0(*He, nf’Ne Qm = 13.124

Angular distributions have been measured fofHe) = 2.8 to 18.3 MeV. States of’Ne
observed in this reaction are displayed in Table 20.231688AJ0). These include a state at
E, =16.730 £ 0.006 MeV, T" < 20keV: J™ =0T, T = 2.

25.19F(p, v)>°Ne Qm = 12.848

Over the ranger, = 2.9 to 12.8 MeV, they, and~; yields are dominated by the E1 giant
resonancel{ ~ 6 MeV) with the v; giant resonance displaced upward in energy. Strong well-
correlated structure is observed with a characteristee 175 keV. Angular distributions taken
over the energy range do not vary greatly with energy. Theyimcompatible withy, and v,
coming from the same levels fiNe. The90° ~, yield for E; and E,, = 3.5 to 10 MeV has been
measured: the results are interpreted in terms of four pyidaorway states at, = 16.7, 17.8,
19.1 and 20.2 MeV. See alsb985WAZV; £z = 5.9 to 10.3 MeV; E2 strength; prelim.). See also
(19860UZ2.

The yield curve for 11.2 MeVf-rays [from the decay oPNe*(11.23),J™ = 1+, T = 1, to the
ground state] displays a resonancezgt= 4.090 & 0.005 MeV [*’Ne*(16.73)]. The 11.2 MeV
~-rays are isotropic which is consistent with the presuiiedharacter of this lowest = 2 state
in Ne: I',I",/T ~ 0.5 eV. Sincel',/T" (from the elastic scattering) is 0.1, I, = 5 eV. For
E, = 5.6510 6.21 MeV, they, and~; yields are not resonant but the yield of 10.6 MeVays is
resonant a5.879 + 0.007 MeV [I',. = 9.5+ 3 keV,I',,I',/I" ~ 0.05 eV, ', ~ 0.3 eV]. The 10.6
MeV ~-ray is due to the cascade decaytfle*(18.43),J™ = 27; T = 2 via?°Ne*(12.22) to the
2+ state at 1.63 MeV. For the upper limits to the strengths ofrdmgsitions to various states¥f\Ne
from the0™ and2* T' = 2 states, seel@83AJ0). Resonances observed in this capture reaction
are displayed in Tabl20.2Q For references sed{78AJ03 1983AJ0). See alsol987R0O2%
astrophysics).

26. (a)'F(p, p)°F E, = 12.848

(b) F(p, P)"F*
(c) F(p, dy*F Qu = —8.2074

63



Table 20.20: Resonances'itF(p,v)*’Ne ?

E, (keV) | Ty, (keV) | T, (eV) I, (eV) |?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
6711 6.0+£0.7| 1.0 x 1072 2.2 13.485 1t
874 13.678
935 13.736
980 13.779
1091 0.8 1.1 13.884 2t 1
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 0F; 2
5879+ 7 104+ 3 I'y~=03eV 18.430 272

& For earlier references see Table 20.26 1818AJ03 and 20.24 in {983AJ0). See also
Table20.14here.
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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 (978AJ0J] and atE, = 1.5 to 3.5 MeV (19850U01 19860UZZ 19860U0). The
observed anomalies are displayed in T&0e21

Resonances for inelastic scattering gmd p] are listed in Table20.22 In general the reso-
nances observed are identical with those reported front 6tRe-p reactions, although the relative
intensities differ greatly. Cross sections for producttdi10 and 197 keVy-rays are reported for
E, =0.5t04.3 MeV by (L986CHYY). See alsoX983LE28§ astrophysics) andLO86BA8Y. For
reaction (c) seel@86KA1U; applied) and®F.

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

Observed resonances are displayed in Table 20.309618AJ03. See alsol984BA1R.

28.19F(p, a)'0 Qum = 8.1137 E, = 12.848

Many resonances occur in this reaction. They are display8ahles20.23 20.24and20.25
depending on whether they are observed inthgield [20.23, in thea, [or o] yield to 150*(6.05)
[20.24 or in the oy, a3 anday yields [or in the yield of they-rays from!¢0*(6.13, 6.92, 7.12)
[20.25]. Resonances fati, anda; are required to have eveh evenr or odd.J, oddx, while the
a, a3 anday resonances are all odd-even or even-odd, with the excepitibie 7" = 2 resonance.

Listings of the earlier yield studies are given i®72AJ021978AJ031983AJ0). A detailed
discussion of the evidence leading to many of #ffeassignments is given in959AJ7¢. For
values off? see Table 20.28 inl@78AJ03. Recent measurements are reported 13860U01
1.15to0 2.1 MeVay — «a3) and (L984IN04 4.15 to 13 MeV;ay — as). In the latter work there
are no marked correlations between the different channels.

Longitudinally and transversely polarized protons wip ~ 0.67 MeV have been used to
study?’Ne*(13.48) ™ = 1*; T = 1] via a parity (and isospin) forbiddem-transition. The state
is not excited. The upper limits for the process, and thginificance in the determination gf,
the weak pion-nucleon coupling constant, are discussed ®3KNO01 1986KN1Q. See also
(1983AJ011984KN1A).

See als019851SZ1), (1982MA1Q 1982MA1V, 1983DE2,)1986SI1L; applications),{987R025%
astrophysics),J986SI110 computing) andX983IN1B 1985L01C 1986LO1E 1986SI1K theor.).

29. F(d, nf°Ne Qm = 10.623

Levels of *’Ne derived from this reaction are displayed in Tables 20t8(1872AJ02 and
20.34in 1978AJ03. See alsoX983LIZW).
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Table 20.21: Levels o’Ne from'F(p, p) ®

E, (keV) | Ty, (keV) | 1| J&5T r,/r 02 (%) | *’Ne* (MeV)
340 2.9 o 1* 0.016 3.8 13.171
483 1t 13.307
598 37 1| 2 0.0012 0.38 13.416
669 7.5 o 1* 0.98 9.6 13.483
843 23 o ot 0.996 10.8 13.649
873 5.2 1| 2°°P 0.21 1.5 13.677
935 8.0 o 1* 0.17 0.44 13.736

1346 4.5 1] 2°° 0.067 0.07 14.126
1372 15 1| 2°° 0.17 0.52 14.151
1422 14.6 o 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| 1043 2| 2%:2 | =02 18.430

2 For references see Table 20.271978AJ03. For? see Table 20.28 inlQ78AJ03.

P 1~ not excluded by elastic scattering alone.

¢ (19850U01 19860U01 R-matrix analysis). Weak resonances/at = 1.75 and 1.78 MeV are
also suggested.

4 Resonance also observed in ps, ps and p; yields.
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Table 20.22: Resonances'ftF(p, g)YF* 2

E, (keV) | J* | T (keV) | Ty, (V) | Ty, (eV) | 62 (%) | 62, (%) | Ex in*°Ne (MeV)
340 1+ 2.9 < 0.5 < 0.1 < 15 13.171
483 1+ 2.2 < 1.3 < 1.2 13.307
598 2” 37 < 100 < 60 < 28 < 145 13.416
669 1t 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

1092P 2" 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 27 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
I = resonant.

@ For references see Tables 20.2918718AJ03 and 20.26 in {983AJ0).

b Tp, =29 €V.
¢ Reported in p_,4 yield (19860U0).

4 Resonance also observed in p; and p; yields.
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Table 20.23: Resonances for ground-stedgarticles(ay) in *F(p, ap) *

E, (keV) [ (keV) 02 (%) ® JT 2ONe* (MeV)
400 100 1~ 13.228
400 100 0F 13.228

650 £ 20 200 1~ 13.465
710 35 0.6 (17) 13.522
733 66 1.0 2t 13.544

== 9+1 0.02 2t 13.586

842 + 2 18+ 1 0.16" (21) 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 0F 13.950
1235 ~ 70 1.2 1~ 14.021
~ 1250 ~ 150 2.7 2+ 14.03
1350 £ 3 361 2 14.130
1652 £5 90+ 5 1~ 14.417
1713 £6 7242 0" 14.475
1842 + 7 12245 1~ 14.597
1901 £ 10 254 0F 14.653
2110 75 (2, 47) 14.85
2310 90 (2+) 15.04
2550 300 (1) 15.27
2590 300 (0%) 15.31
2680 80 15.39
2730 60 15.44
2820 160 15.53
2940 (15.64)
3120 170 (15.81)
3340 105 16.02
3680 (100) 16.34
3860 16.51
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Table 20.23: Resonances for ground-statearticles(ay) in *F(p, ag) *
(continued)

E, (keV) [ (keV) | 62 (%) 2 J" ONe* (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 2T T =2 18.430

@ For earlier references and additional comments see Tabl8& th (L978AJ03 and 20.28 in
(1983AJ0). See alsoX9850U0119860U0).

b T, ~ 0.06 keV.

¢ J = 0from F(p, p); possiblyl" = 0.

41, ~ 0.3 keV.

30. YF(He, d¥°Ne Qm = 7.354

Levels of?*’°Ne observed in this reaction are displayed in Table 20.35%f$AJ03. Deuteron
angular distributions have been studiedzgtHe) = 9.5 to 21 MeV: see {978AJ03.

The AE, between thel™ and1-, 7" = 1 states®’Ne*(11.26, 11.27) isl1.1 & 0.7 keV
(1983F103. I',/T, = 0.88 + 0.05 for ?*Ne*(12.22) p*; T" = 1] (1984CA09. Using(2J + 1)
,[/0 = 1.41 £ 0.23 eV (1980FI0), I', = 0.32 £ 0.06 eV for °Ne*(12.22) (L984CA09.
TheT./T" of *Ne*(12.22) impliesB(M1) = 0.07 W.u. for the transition froni"Ne*(18.43) R+;
T = 2]. This is much weaker than other isovector M1 transition¥he and a factor of five lower
than predicted by shell model calculations: sE@84CAQS.

31. °F(qa, t)*°Ne Qum = —6.966

Angular distributions have been measuredrat = 18.5 and 28.5 MeV: seel©78AJ03
1983AJ0).
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Table 20.24: Nuclear pair resonances) in *F(p, a,) *

E, (keV) | Ty, (keV) | o (mb) | 62 %) | J= | 20Ne* (MeV)
710 35 | ~02 | 2 1- 13.522
780 | ~10 ~02 | 015 | 2F 13.589
842 23 3.4 | 027 | 2tc¢ 13.648

1115 50 15 | 36 | 2t 13.907
1236 | ~70 3 1.0 | 1- 14.022
1367 30 6.0 | 029 | 2+ 14.146
1640 60 1- 14.41
1720 95 | ~ 18 0* 14.48
1850 170 1- 14.60
1896 25 0+ 14.65
2080" 60 12.1 (2+) 14.82
2170P 70 12.2 (0+) 14.91
2330° 70 17.0 (2+) 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 20.321978AJ03 and 20.29 in {983AJ0). See
also (19850U0119860U0).

b (1980CU0Y: see also for partial widths.

¢ See footnoté in Table20.23
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Table 20.25: Resonances ©r 7 MeV ~-rays (w, as, as) in F(p, ) ?

E, (keV) [y (keV) | Ty, (eV) | Ty, (eV) | Ty, (eV) J" 2Ne* (MeV)
223.994+0.07" | 0.99 +0.02 1000 <25 < 2.5 2- 13.0607
340.46 +0.04 > | 2.34 4 0.04 2800 16 75 1t 13.1713
483.91+0.10" | 0.90+0.03 700 19 190 1t 13.3075

594 + 3 25+ 3 13.412

667.5 + 2 6.7+ 0.3 13.482
832.1+1 13.638
872.114+0.204 | 4.53+0.16 2200 620 180 2- 13.6762
9354+ 1.3 8.140.5 2900 110 720 1t 13.736
1087.7 £ 1 0.15£0.05 13.881
1135.6 £1 13.926

1280 £+ 1 14.063
13477+ 1 4.94+0.7 2250 650 1200 2- 14.128
1371.0 £ 1 12.44+1.0 6650 700 300 2- 14.150
1603 £ 2 14.370
1692 =+ 2 35+3 1,2y 14.455
1949 £ 2.5 40 4 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 o 7 MeV ~-rays (., as, o) in F(p, o)
(continued)

E, (keV) Db (k€V) | Ty, (€V) | Ty, (eV) | Ty, (V) J" 2Ne* (MeV)
4780 35 17.39
4990 20 17.59
5070 35 17.66
5200 70 17.79

2 See Tables 20.33 il 9®78AJ03 and 20.30 in {983AJ0) for earlier references and for additional comments. See
also (19850U0119860U0).

b (1985UH0). See alsol977FR2).

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

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

32. WF(Li, SHeNe Qm = 2.873

Angular distributions have been studiedEf’Li) = 34 MeV to a number of states dfNe.
(25 values are consistent with those reported in the (d, n) &ne, d) reactions: sed978AJ03.

33.20F(37)2°Ne Qm = 7.029

The decay is primarily td°Ne*(1.63) with a half-life 0f11.00 & 0.02 sec: see reaction 1 in
20F, Besides the principal decay #tNe*(1.63) [log fot = 4.97], *°F also decays t&’Ne*(4.97)
[J™ = 27] with a branching ratio 0f0.0082 +0.0006)% (1987AL0§ [log fot = 7.20+0.03; D.E.
Alburger and E.K. Warburton, private communication]. Tlpger limit for the ground-state decay
is 0.001% Jog fot > 10.5]. For other values and earlier references see Table 20 3®1#8AJ03J.
The energy of the-ray from?’Ne*(1.63) is1633.602 + 0.015 keV. E., for the4.97 — 1.63 transi-
tion is 3332.54 (19) keV which gives, = 4966.51 (20) keV based orf, = 1633.674 (15) keV
for the first excited state. The shape of thepectrum is not inconsistent with the predictions of
CVC. 3 —~ correlation measurements lead to an upper limit for thersg@bass current contribu-
tion to the correlation which is consistent with zero. Fderences seelQ83AJ0); for the earlier
work see {978AJ03. See alsol985BR291985GR1A and (L983KA32 1985YA1] theor.).

34. (a)*°Ne(y, n)'?Ne Qm = —16.869
(b) 2°Ne(y, 2n)eNe Qm = —28.508
(c) *’Ne(y, a)'°O Qm = —4.734

72



The photoneutron cross section (bremsstrahlung photbes)sspeaks ak, = 17.78 + 0.05,
19.00+0.05, 20.15+0.15 [main peak of the GDRR2.6+0.3, 24.94+0.5 and 27.5 MeV [the latter
three states are broad]: the integrated cross section SoM8V is 58 + 6 MeV - mb [exhausting
~ 20% of the dipole sum]. The cross section for; Tn) using monoenergetic photons shows a
structure at 18 MeV and some fluctuations atop the broad gemoinanceg,,.. ~ 7 mb. The
double photo-neutron cross sectiary, 2n), is dominated by a single peakat 20.5 MeV,
omax =~ 1.1 mb. For references se@978AJ03 1983AJ0). The significance of reaction (c) to
astrophysics is discussed By9B2SA1A 1984FO1A.

35.2Ne(y, v)*°Ne

E, = 11262.3£1.9 keV for?°Ne*(11.26), the first *; T' = 1 state. The branchings téNe*(0,
1.63) are(84 £+ 5) and(16 + 5)%, respectively1983BE19. See alsol984BE2§.

36. (a)*’Ne(e, e}’Ne
(b) °Ne(e, ep)y’F Qm = —12.848
(c) *°Ne(e, &)'°O Qm = —4.734

The*Ne charge radiugy?)*/? = 3.004 + 0.025 fm. Form factors for many excited states of
20Ne with £, < 8 MeV have been reported: seE({78AJ03.

At E, = 39 and 56 MeV, thel80° inelastic scattering is dominated by the transition to a
JT =1%,T = 1 state atb, = 11.22 + 0.05 MeV with I,, = 11.273{ eV. A subsidiary peak is
observed corresponding to a statas + 0.03 MeV higher [if J© = 1T or2*, I, = 0.65 £ 0.18
or 0.40 + 0.13 eV]. A number of small peaks are also reported correspondirtg ~ 12.0, 12.9,
13.9, 15.8, 16.9, 18.0 and 19.0 MeV. Prominent electric ldipeaks are reported &at, = 17.7,
19.1, 20.2 and 23 MeV, in addition to weaker structures betwi2.5 and 15 MeV, and prominent
electric-quadrupole peaks are observedvat= 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 W&/GDR cross scetion integrated
from 11 to 25 MeV contains about 65% of the dipole EWSR whilerd®0% of the isoscalar
guadrupole EWSR is exhausted by the strength in the regien25 MeV.

For1ll < E, < 24 MeV only two isovector M2 transitions appear: These ar€ie*(11.62,
12.10) withB(M2, k) T = 64 4 13 and56 + 13 p%fm? [orbital contributions are non-negligible].
The M1 transition td°Ne*(11.26) is also observed but that®tNe*(13.48) is not: it is< 0.2 1%
(1985RA09. For reaction (b) seel@78AJ03.

Reaction (c) has been studied in order to obtain thev) cross section in the giant resonance
region: the cross section ao° for £, = 15 to 24 MeV is dominated by an E1 resonance;[

T = 1, with an admixture off" = 0 which permits thex, decay] atF, = 20 MeV; lesser E1
structures are reported &t = 16.7,17.1, 21 and 22 MeV. A relatively strorkg; T' = 0 resonance
appears at’, = 18.5 MeV, and evidence is reported for increasing E2 strengtbvbdlé MeV.
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For references sed §78AJ03. See also{987DE43 and (L978WI1B 1982RUO05 1983BR1R
1983KN05 1984AMO03 1984AMO07 1985LE1H 1985LE14 19855T231986BR1X 1986KA17,
1986SH161986TA1W, 1986VA12 1987VA12 theor.).

37.2°Ne(n, n¥°Ne

See (978AJ03.

38. (a)*’Ne(p, p¥°Ne
(b) *Ne(p, pv)'°O Qm = —4.734

Angular distributions of elastically scattered protond afia number of inelastic groups have
been measured faf, = 2.15 to 65 MeV [see [978AJ03 1983AJ0)] and atE; = 0.8 GeV
(1984BL14 to **Ne*(0, 1.63, 4.25, 8.7(u); alsd,). The latter work confirms the large hex-
adecapole deformation 8fNe. At £, = 201 MeV, probablel* states atF, = 11.25 + 0.01,
13.51 +0.03 and15.72 4+ 0.05 MeV are reported byl(987WI03: There does not appear to be any
guenching of the M1 strength. In additi@n states are observed at 11.58 and 12.08 MeV with
B(M2) = 64 & 13 and56 + 13 % as is a state of unknowsi™ at £, ~ 17 MeV (1987WI03.
See also the earlier work i1978AJ03. For reaction (b) seelp84CA09 £, = 101.5 MeV). See
also (L983CE1A 1986BA2U), (1986BA88g and (1982SC201983SM041984AM03 1984AMO7,
1985KN04 theor.).

39. Ne(p, p)*°Ne

For a study of antiproton interactions sé986BA2).

40. (a)*°Ne(d, df¥°Ne
(b) 2°Ne(t, tf°Ne

Angular distributions of deuterons have been reportdd,at 10.0 to 52 MeV [see {978AJ03
1983AJ0)] and atE; = 52 MeV (1987NUO0). For reaction (b) seel@78AJ03.

41.%Ne(He,*HefNe
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Angular distributions have been measuredzgtHe) = 10 to 35 MeV and at 68 MeV: see
(1978AJ03. See alsol987TR0O1 theor.).

42. (A)*°Ne(o, a)*Ne
(b) 2°Ne(a, 2a)'0 Qum = —4.734

Angular distributions have been measuredat= 3.8 to 155 MeV [seel978AJ031983AJ0)]
and at 54.1 MeV 1987AB03 g.s.). See alsolP86BU1L, E, = 50.5 MeV). For a spallation
study see 1984AN1H); for cross sections of astrophysical interest SE884 SEO0Y. For reaction
(b) see {983AJ0). See alsoX984SA281986TR0§, (1982V0O04 1983CH1B and (L982JA07
1982WA13 1984BU1R 1984SR011985UMO01 1986GA1N 1986KAL17 theor.).

43.2°Ne(Li, "Li)2°Ne

Angular distributions have been studied&(f Li) = 36, 68 and 89 MeV: seel@83AJ0).

44.?°Ne(’Be, Bey’Ne

For pion production seelP85FR13J.

45. (a)*°Ne('°B, 1°B)*’Ne
(b) 20N6(llB, 118)20Ne

Elastic angular distributions have been measuretl(#tB) = 65.9 and E(*!B) = 115 MeV:
see ((983AJ0).

46. (2)*Ne(2C, 12C)*’Ne
(b) 2°Ne(*2C, o®Bef’Ne Qm = —7.3665

Elastic angular distributions have been obtainedH@tC) = 22.2 to 42.7 MeV and 77.4 MeV
and atE(**Ne) = 65.9, 74 and 75.2 MeV [seel@78AJ03 1983AJ0)] as well as atE(*’Ne) =
72.6, 74.0 and 75.2 MeV1982SH2%. For yield, fusion, total reaction cross section and frag-
mentation studies se@482K029 1982M0O15 1982SH291984AN1H 1984K0O12 1985FL1B
19850S051986BL1K, 1987K0O13 and (L983AJ0). For pion production sed 982AN1H 1983AN1L).
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For reaction (b) seet@83AJ0), (1984RA1( 1987SI10§ and'?C in (1985AJ0). See alsol985MU 19,
(1983HE1B1984FR1A1984HA53 1984NA1D 1984ST1B1985BE1A 1985CU1A 1985ST1B
19861K03 1986ST1,1987LA05 1987SC1Dand (1982L0131983CI081983TO1L 1984HA43
1984INO3 1984MAZT, 1984SH1T1985CH111985GA1G 1985GU1J1985HUO4 1985K0O1)
1986GALF 1986G103 1986HA13 1986HE1A theor.).

47.20Ne(10, YO)2°Ne

Angular distributions have been studied’Ne) = 50 and 94.8 MeV involving®O, s and
20Ne*(0, 1.63, 4.25) [seel@83AJ0)], at E(*°0) = 25.6 to 44.5 MeV (L984GA22 elastic; also
to 2°Ne*(1.63) at 31.3, 33.3 and 44.5 MeV)) and E{*’Ne) = 66.8, 115, 137 and 156 MeV
(1983SH25 elastic). Yield and fusion cross section measurementseqerted by {982SC13
1982SH1N1983BR1R1983SH251984GA23 and in (L983AJ0). See alsol983DU131986BA69
1986ST1J1987SC1Dand (983KO31 1983MA29 1984NI1D0 1985CH111985GU1J1985I1C01
1985K043 1985K038 1986GA1F 1986HE1A 1986KO1C 1986 TALA theor.).

48.2°Ne(Ne, *’Ne’Ne

Elastic angular distributions are reportedt’Ne) = 68, 117, 140 and 156 MeV1Q83SH25.
For yield and fusion measurements se@43P0091983SH2%and (L983AJ0). See alsol983RA1)
1987SC1Dand (1983AB1G 1983G0131983S1011984TO021985GALT, 19851V1C 1985I1V1B,
1987BAL1V, theor.).

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

Elastic angular distributions for reaction (a) have beeasueed atZ(*°’Ne) = 50, 60, 80, 90
and 100 MeV [seel(983AJ0)] and at 40 MeV (983NA04 S, for the systent’Ne + **Mg =
0.08 +0.02). For yield and fusion cross sections s@8§2GR1T 1983AL01, 1984CHZU[also re-
action (b)],1984LE0§ and (L983AJ0). See also{983BI13 1983DU13 1984FR1A 1986BL09
and (1982L.01319830H1C 1985NI1G 1987BA0Z theor.).

50. 20Ne@"Al, 27Al) ©Ne

Elastic angular distributions are reported#t’Ne) = 55.7, 63, 125 and 151 MeVIQ83NGO0).
For yield, fusion and evaporation residue studies $88ZM0151983M0131983NG011985M0O08
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1986GRZK 1987JA06 and (L983AJ0). See alsol983BI113 1983HE1B 1984FR1A 1984HA53
1985ST1B1985TU0) and (1982L.0131983CI108 1983G01319830H1B 1984BI106 1985HU04
theor.).

51. (2)2°Ne®Si, 2Si)’Ne
(b) °Ne®Si, 2Si)*Ne

See (983DU13.

52.2°Ne(*Ca,**Cay’Ne

Angular distributions have been studied/a¢°Ne) = 44.1 to 70.4 MeV and at 151 MeV:
see ((983AJ0). For an evaporation residue study s€é8§2M0O15. For yield and fusion mea-
surements seel §83AJ0). The breakup of’Ne at £(*’Ne) = 92, 149 and 213 MeV involves
20Ne*(5.79, 6.73,7.16, 8.78, 10.26, 11.959B86SH3). See alsol983BI13 1983HE1B1984FR1A
and (1982ST081983S1011984GU091984SH20) 1985AN16 1985GUO08 theor.).

53.2Na(3*")*Ne Qm = 13.887

2ONa has a half-life 0fi47.942.3 msec: see reaction 1#Na. It decays to a number of states of
20Ne, principally’*’Ne*(1.63): see Tabl20.26 The ratio of the mirror decay8Na 29 20Ne*(1.63)

and?F 2, ONe*(1.63), (ft)"/(ft)~ = 1.03 £ 0.02. 8 — v correlation measurements, as in the
decay of?°F, lead to an upper limit for the second-class contributimthe correlation which is
consistent with zero: se@983AJ0). 5 —v — « triple correlation coefficient measurements for the
transitions via thex-unstable2* states shown in Tabl20.26lead to values of the isospin mixing
amplitudes [and to a determination of the vector weak cogptionstant] 1983CL0). See also
(1987R0OZZ and (1983HA1V, 1985BR29 1985GR1A 1985HALT).

54.2'Ne(p, df°Ne Qum = —4.536

See (978AJ03.
55.2Ne(d, tf°Ne Qm = —0.503
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Table 20.26: Decay ofNa®

Decay to*’Ne* | J™; T | Branching ratio (%) log ft
(MeV =+ keV)
1.633 £ 2 270 79.33 £ 1.11 4.988 £+ 0.009
7.415£5 2T: 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
948147 27:0 0.247 4+ 0.020 5.064 4+ 0.034
9.873+5 370 0.0272 4 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 £ 0.009 4.76 £ 0.05
10.848 + 7 27:0 0.193 +0.016 4.179 4+ 0.035
10.884 + 3 371 0.0392 £+ 0.0139 4.84+0.13
11.261 &5 171 0.203 £ 0.026 3.73 £0.05
11.320 &= 15 2T: 0 0.036 4+ 0.004 4.41 £0.05
11.856 + 20 270 0.0016 £ 0.0004 4.98 +0.10

@ For additional comments and references see Table 20.3B#B8AJ03J.
b (1983CL0).
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TheT = 1 states observed in this reaction, and ther analog stateswaosin?’F in the (d,
3He) reaction, are displayed in Table 20.16 ®®{8AJ03. T = 0 states are presented in Table
20.38 of (L978AJ03.

56. 22Ne(p, tf°Ne Qm = —8.641

Angular distributions have been reportedgt= 26.9to 43.7 MeV: seel978AJ031983AJ0).
The angular distributions of the tritons to the ground stdt® Ne and to the firsb™, 7' = 2 state
[E, = 16.722 £ 0.025 MeV] have been fitted by, = 0 and the tritons t°Ne*(18.4) by L = 2.
The latter is the first*, T = 2 state. Thé", T' = 2 state [’Ne*(16.73)] decays byty[(—6+5)%)],
o + a5[(35 £ 12)%], a3 + g [(29 4 12)%), po + p1 + P2[(14 £ 9)%] and p + ps + ps[(13 £ 8)%]
[measured branching ratios in percent are given in the ktatto final states it°O and'°F. See
(1978AJ03 for references and additional information.

57. 2Na(p,)*°Ne Qum = 2.379

Angular distributions have been measuredigt= 10.0 and 45.5 MeV: seel@72AJ02. For
astrophysical considerations sé®82SA1A 1984FO1A 1985AR1A and (L983AJ0). See also
(1985RH1A and (L1986TU1B applied).

58.23NaCHe, 5Li)2°Ne Qm = —1.639

See (978AJ03.

59. 2Mg(p, p)*’Ne Qm = —9.312

See (984CA09. See also1978AJ03.

60. 2*Mg(d, 5Li) *°Ne Qum = —7.837

Angular distributions have been studied to many state$Né at £; = 28 to 80 MeV [see
(1978AJ031983AJ0)] and atEy = 54.2 MeV (1984UMO04 to 2°Ne*(0, 1.63, 4.25, 5.62)). Table
20.35in (L983AJ0) displays the observed states afidobtained from several analyses. For newer
values ofS,, see ((984UMO04 19860EQ). See also{984PA18 1986PAZJtheor.).
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61.2*Mg(®*He, "Be}’Ne Qum = —7.724

Angular distributions have been studiedizfHe) = 25.5 and 70 MeV: seel(978AJ03. See
also (L983AJ0) and (L986RA15 theor.).

62.2Mg(c, Be)’Ne Qm = —9.404

See (983AJ0).

63.21Mg('2C, 1°0)>°Ne Qm = —2.150

The angular distribution for the ground state transition heen measured B(*2C) = 40 MeV
(1982LI119. See alsoX983AJ0).

64. 8Si(a, 12C)*°Ne Qm = —12.021

See (983AJ0).
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20Na
(Figs. 11, 12 and 13)

GENERAL: (See also1(983AJ0).)
(1981WA1Q 1983ANZQ 1983BR291985AN28 1985HA1N 1985RO1N1986AN07 1986GA1B.

1. ®Na(3*)*Ne Qm = 13.887

20Na decays by positron emission ¥iNe*(1.63) and to a number of other excited states of
20Ne: see Tabl20.26and reaction 53 if’Ne. The half-life o?°Na is447.9 + 2.3 msec [weighted
mean of values quoted i1978AJ03 and in (L983CL0OJ]; J™ = 2*: see ((978AJ03. See also
(1986HO35.

2. 19F(p,7~)*°Na Qm = —140.608

Angular distributions andl, have been studied &; = 199.6 MeV to *’Na*(0.74, 1.85, 3.01,
4.11) [probably unresolved]: it is suggested that the latte haveJ = 6 or 7 (L987CAO03.

3. 2Ne(p,7)*’Na Qm = 2.199

(1986LA07) have calculated the reaction rates at stellar energiesy @te higher than those
previously estimated. The higher rate implies a greatedyrtion of intermediatel elements in
the r-p process in stellar evolution. See als9§7LA14).

4. Ne(p, nf’Na Qm = —14.670

For observed neutron groups see Tables 20.4097§AJ03 and20.27here. For preliminary
work atE, = 120 MeV see ((983DEZT). See alsol986BA1g and (L983KNO5 theor.).

5. 20NeCHe, tP°Na Qm = —13.906

States derived from triton groups listed in Tables 20.40.BV8AJ03 and20.27here: see, in
particular, (987LA149). [I am grateful to Professor M. Wiescher for communicatingse results
to me].
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Table 20.27: Energy levels éfNa

E,(MeV +keV) | J°; T Tijo OF I, Decay Reactions
0 25,1 | 1y =4479+23msec| (3 |1,4,5
0.591 4 12 (v) |4,5
0.768 + 8 (v) 12,4,5
(0.85 4+ 50) (v) |5
0.958 4+ 8 (y) | 4,5
(1.010 £ 14) (y) |4
1.310 £ 10 (v) | 4,5
1.82 4+ 20 5
1.91 £ 20 2,5
1.98 £ 20 5
2.57 4+ 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

a Broad or unresolved. See also reaction 2.

82



6. 2°Mg(57)*’Na Qm = 10.731

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

7. 77Al(*Ne, 2"Mg)*°’Na Qm = —16.498
TheA resonance is very strongly excited in this reactioB@'Ne) = 950 MeV/A (1986BA16.

20Mg
(Figs. 12 and 13)

20Mg has been populated in tR&Mg(«a, *He) reaction atz, = 127 and 156 MeV and in the
2'Ne(He, 3n) reaction at/(*He) = 70 MeV. The super-allowed decay #Mg to the firstT = 2
(J© = 0%) state of*°Na [E, = 6.57 &= 0.05 MeV] has been reported from observations of the
subsequent decay of that state by proton emission [see FigThie partial half-life i0515) msec
leading to a branching ratio @8 + 2)% for the super-allowed decalsg ft = 3.18. The results
for A = 20 are in agreement with the quadratic form of the IMME: se878AJ03 1983AJ0).
See alsol985AN28 1986AN07) and (L983ANZQ theor.).

20A1, etc.
(Not observed)

See (972AJ021986AN07) and (L983ANZQ theor.).

83



References
(Closed 01 June 1987)

1959AJ76 F. Ajzenberg and T. Lauritsen, Nucl. Phys. 11 (1959

1968SP01 P. Spilling, H. Gruppelaar, H.F. De vries and A.18plts, Nucl. Phys. A113 (1968)
395

1970PA08 A.D. Panagiotou, Phys. Lett. B31 (1970) 361
1972AJ02 F. Ajzenberg-Selove, Nucl. Phys. A190 (1972) 1
1973MA14 R.L.Macklin and R.R.Winters, Phys. Rev. C7 (19Y36

1975HO15 R.E. Horstman, J.L. Eberhardt, H.A. Doubt, C.MDEen and G. Van Middelkoop,
Nucl. Phys. A248 (1975) 291

1975MEO04 L.R. Medsker, H.T. Fortune, R.R. Betts and R. Matlath, Phys. Rev. C11 (1975)
1880

1976GAYV D.l. Garber and R.R. Kinsey, BNL 325 (1976)

1976MAO1 R.E.Marrs, E.G.Adelberger, K.A.Snover and M.Bo@er, Nucl. Phys. A256 (1976)
1

1977FR20 T. Freye, H. Lorenz-Wirzba, B. Cleff, H.P. Tradtise C. Rolfs, Z. Phys. A281 (1977)
211

1977MAQ07 R.E.Marrs, E.G.Adelberger and K.A.Snover, N&tlys. A277 (1977) 429
1978AJ03 F. Ajzenberg-Selove, Nucl. Phys. A300 (1978) 1

1978GR06 E.E. Gross, T.P. Cleary, J.L.C. Ford, D.C. Henatey K.S. Toth, Phys. Rev. C17
(1978) 1665

1978LEZA C.M. Lederer, V.S. Shirley, E. Browne, J.M. DaifiR.E. Doebler, A.A. Shihab-
Eldin, L.J. Jardine, J.K. Tuli and A.B. Buyrn, Table of Isp&s 7th Ed. (1978)

1978WI1B Wildenthal, Nukelonika 23 (1978) 459
1979BI10 J.H. Billen, Phys. Rev. C20 (1979) 1648

1979BR03 H.S. Bradlow, W.D.M. Rae, P.S. Fisher, N.S. God®@inProudfoot and D. Sinclair,
Nucl. Phys. A314 (1979) 171

1979GL12 H. Glattli, G.L. Bacchella, M. Fourmond, A. Malwski, P. Meriel, M. Pinot, P.
Roubeau and A. Abragam, J. Phys. (Paris) 40 (1979) 629

1979K0O26 L. Koester, K. Knopf and W. Waschkowski, Z. Phys9221979) 95

1979Y004 K.C. Young Jr., R.W. Zurmuhle, J.M. Lind, D.P. Bal#th, Nucl. Phys. A330 (1979)
452

84



1980CUQ09 P. Cuzzocrea, A. De Rosa, G. Inglima, E. PerilloR&sato, M. Sandoli and G.
Spadaccini, Lett. Nuovo Cim. 28 (1980) 515

1980FI01 L.K. Fifield, M.J. Hurst, E.F. Garman, T.J.M. SymmphR. Watt and K.W. Allen, Nucl.
Phys. A334 (1980) 109

1980GR1L Gridnev et al., 1zv. Akad. Nauk SSSR Ser. Fiz. 4802320

1980KR24 V.A. Krutov, Izv. Akad. Nauk SSSR Ser. Fiz. 44 (1p8R39; Bull. Acad. Sci. USSR
Phys. Ser. 44 (1980) 12

1981BL1K Blokhintsev, Sov. J. Nucl. Phys. 34 (1981) 525

1981BU27 M.W. Buser, Helv. Phys. Acta 54 (1981) 439

1981CL0O5 C.F. Clement and S.M. Perez, J. Phys. (London) @31)1.293
1981DA13 C.A. Davis, Phys. Rev. C24 (1981) 1891

1981KH1H Khairozzaman, Proc. Indian Natl. Sci. Acad. A4981) 264
1981MA04 Martoff et al., Phys. Rev. Lett. 46 (1981) 891

19810K02 I.P. Okhrimenko and A.l. Steshenko, Yad. Fiz. 38() 873
1981SH1A C.S. Shastry and R.K. Satpathy, Proc. Indian Satl.Acad. A47 (1981) 373
1981WA1Q Wallace and Woosley, Astrophys. J. Suppl. 45 (1389
1982AN12 M.S. Antony, J. Phys. (London) G8 (1982) 1659

1982AN1H Anikina et al., JETP Lett. 36 (1982) 331

1982A006 K. Aoki and H. Horiuchi, Prog. Theor. Phys. 68 (193228

1982AR20 K.P. Artemov, V.Z. Goldberg, I.P. Petrov, V.P. Bkav, I.N. Serikov and V.A. Timo-
feev, Yad. Fiz. 36 (1982) 1345; Sov. J. Nucl. Phys. 36 (1983) 7

1982AV1A |.K. Averyanov, A.l. Golubev, A.A. Sadovoi, YadiZ: 35 (1982) 833; Sov. J. Nucl.
Phys. 35 (1982) 484

1982BA1D Barnes, Essays in Nucl. Astrophys. (1982) 193

1982BE1M Benenson, Pion Production and Absorption in Nirdliana, 1981; AIP Conf. Proc.
79 (1982) 381

1982BE29 H.W. Becker, W.E. Kieser, C. Rolfs, H.P. Traueesind M. Wiescher, Z. Phys. A305
(1982) 319

1982BI08 B.L. Birbrair and Yu.A. Kalashnikov, J. Phys. (ldomn) G8 (1982) 1531

1982BLZT L.C. Bland, M. Carchidi, K.S. Dhuga, H.T. Fortunk, Gilfoyle, R. Gilman, G.S.
Stephans, J. Sweet and R. Zurmuhle, Bull. Amer. Phys. Sod.982) 698, AD8

1982BR08 B.A. Brown, J. Phys. (London) G8 (1982) 679

1982BR24 B.A. Brown, B.H. Wildenthal, W. Chung, S.E. Masdein Bernas, A.M. Bernstein,
R. Miskimen, V.R. Brown and V. A.Madsen, Phys. Rev. C26 ()98247

85



1982CA1A Cameron, Essays in Nucl. Astrophys. (1982) 23
1982C0O1X Cormier, Ann. Rev. Nucl. Part. Sci. 32 (1982) 271
1982DA28 B. Dasmahapatra, B. Cujec and F. Lahlou, Lett. Mu@iwm. 35 (1982) 345

1982DE30 L.C. Dennis, K.M. Abdo, A.D. Frawley and K.W. KempEhys. Rev. C26 (1982)
981

1982DE39 P.A. DeYoung, J.J. Kolata, L.J. Satkowiak and NK&psos, Phys. Rev. C26 (1982)
1482

1982DR1E J.P. Draayer and G. Rosensteel, Nucl. Phys. AZB2]1.89

1982ES1A Eswaran and Chakrabarty, in MSU (1982) 65

1982FA1D G. Fai and J. Randrup, Nucl. Phys. A381 (1982) 557

1982FL04 H. Flocard, P.H. Heenen, S.J. Krieger and M.S. §\&lacl. Phys. A391 (1982) 285
1982G0O1U Gomez, Proc. 4th Topical School, Granada, 19832)1863

1982GR1T Grotowski et al., Nukleonika 27 (1982) 265

1982GY02 B. Gyarmati, K.F. Pal and T. Vertse, Phys. Rev. A282) 2674

1982HA43 J.A. Hall and I.P. Johnstone, Phys. Rev. C26 (12328

1982HI1E Hillebrandt and Ober, Naturwiss. 69 (1982) 205

1982HO05 H.M. Hofmann, W. Zahn, Czech. J. Phys. B32 (1988) 28

1982HO10 H. Homeyer, M. Burgel, M. Clover, Ch. Egelhaaf, Hclis, A. Gamp, D. Kovar and
W. Rauch, Phys. Rev. C26 (1982) 1335

1982HO1E Hodgson, Contemp. Phys. 23 (1982) 495

1982HUO6 M. Hugi, J. Lang, R. Muller, J. Sromicki, E. Ungrick. Bodek, L. Jarczyk, B.
Kamys, A. Strzalkowski and H. Witala, Phys. Rev. C25 (198%)2

1982JA07 B.K. Jain and N.R. Sharma, Nucl. Phys. A388 (19823) 2
1982KA12 O. Karban, A.K. Basak, P.M. Lewis and S. Roman, Phgt. B112 (1982) 433

1982KA17 A. Kapuscik, R. Zybert, M. Pajek, J. Ploskonka andZizbert, Nucl. Phys. A383
(1982) 530

1982KA33 S.B. Kaufman, M.S. Freedman, D.J. Henderson, &dinberg, B.D. Wilkins, A.
Baden, H.H. Gutbrod, M.R. Maier, J. Peter, H.G. Ritter etRiys. Rev. C26 (1982)
2694

1982K0O1C J.J. Kolata, Proc. Fifth Oaxtepec Symp. on NugfsRDaxtepec, Mexico, Jan. 6-8,
1982, UNAM 5 (1982) 99

1982K0O1D Y. Kondo and T. Tamura, Proc. Symp. on Resonanckeeavy lon Reactions, Bad
Honnef, West Germany; 12-15 Oct. 1981 (1982) 314

1982K029 S. Kox, R. Ost and A.J. Cole, Phys. Lett. B119 (1283)

86



1982LE1P Leeb and Schmid, Czech. J. Phys. B32 (1982) 213
1982LE23 M. LeMere, Y. Fujiwara, Y.C. Tang and Q.K.K. Liu,y@BhRev. C26 (1982) 1847

1982L116 R. Lichtenthaler Jr., A. Lepine-Szily, A.C.C. Miti, W. Mittig, V.J.G. Porto, C.V.
Acquadro, Phys. Rev. C26 (1982) 2487

19821013 M. Lozano, J.I. Escudero and G. Madurga, J. Physmdan) G8 (1982) 1259
1982MA1Q Maurel, Amsel and Nadai, Nucl. Instrum. Meth. PHyss. 197 (1982) 1
1982MA1V Mach and Rogers, Bull. Amer. Phys. Soc. 27 (1982) 77

1982MA25 G. Mairle, G.J. Wagner, P. Grabmayr, K.T. Knopflaj Ken Pao, H. Riedesel, K.
Schindler, V. Bechtold, L. Friedrich and P. Ziegler, NudhyB. A382 (1982) 173

1982M0O15 H. Morgenstern, W. Bohne, K. Grabisch, D.G. Kovat &l. Lehr, Phys. Lett. B113
(1982) 463

1982MO1V Mosel, Tanimura and Wolf, Lecture Notes in PhysS3 (1982) 328

1982NA10 S. Nagamiya, H. Hamagaki, P. Hecking, S. Kadotaldtnbard, Y. Miake, E.
Moeller, S. Schnetzer, H. Steiner, |. Tanihata et al., PRgs. Lett. 48 (1982) 1780

1982NO1D Norman, Astrophys. J. 258 (1982) 41

19820L03 B.H. Olaniyi, G.A. Beer, A. Fry, J.A. MacDonald,R5 Mason, A. Olin, R.M. Pearce
and P.R. Poffenberger, Nucl. Phys. A384 (1982) 345

1982RA1N Ragnarsson and Aberg, Proc. Nucl. Phys. Workshogd.P. Trieste, Italy, 1981
(1982) 175

1982R0O06 D.J. Rowe and G. Rosensteel, Phys. Rev. C25 (19288) 3
1982RUO05 G. Rufa, Nucl. Phys. A384 (1982) 273
1982SA1A D.G. Sargood, Phys. Rept. 93 (1982) 61

1982SA27 L.J. Satkowiak, P.A. DeYoung, J.J. Kolata and NK&psos, Phys. Rev. C26 (1982)
2027

1982SC13 J. Schimizu, W. Yokota, T. Nakagawa, Y. Fukuchi,YAmaguchi, M. Sato, S.
Hanashima, Y. Nagashima, K. Furuno, K. Katori et al., Phyit.[B112 (1982) 323

1982SC16 E.W. Schmid, S. Saito and H. Fiedeldey, Z. Phys64AB8982) 37

1982SC20 K.W. Schmid and R. Smith, Nucl. Phys. A381 (1983) 19

1982SHIN Shimizu, J. Phys. Soc. Jpn. 51 (1982) 2068

1982SH29 D. Shapira, J.L.C. Ford, Jr. and J. Gomez del CaRips, Rev. C26 (1982) 2470
1982SH30 S.K. Sharma, V. Potbhare and V.K.B. Kota, Phys. 826 (1982) 2706
1982ST08 FI. Stancu and D.M. Brink, Phys. Rev. C25 (1982P245

1982SU06 Y. Suzuki and K.T. Hecht, Nucl. Phys. A388 (1982 10

1982SU1B Y. Suzuki, E.J. Reske and K.T. Hecht, Nucl. Phy®R1A3982) 77

87



1982VA1E Vanagas, Sabaliauskas and Eriksonas, Sov. PloltectC22 (1982) 8
1982VE02 J.J.M. Verbaarschot, G.A. Timmer and P.J. Brussaard, Nucl. Phys. A378 (1982) 280

1982VI01 V.E. Viola, Jr., B.B. Back, K.L. Wolf, T.C. Awes, C.K. Gelbke and H. Breuer, Phys.
Rev. C26 (1982) 178

1982VvV004 W. von Oertzen, Nucl. Phys. A387 (1982) 93c

1982WA13 G.J. Wagner, P. Grabmayr and H.R. Schmidt, Phys. Lett. B113 (1982) 447
1982WA1K Wang, Westendorp and Saris, FOM-Inst. for Atomic and Molecular Phys. (1982) 37
1982WO1A Woosley and Weaver, Essays in Nucl. Astrophys. (1982) 377

1982WO1E K.L. Wolf, H.H. Gutbrod, W.G. Meyer, A.M. Poskanzer, A. Sandoval, R. Stock, J.
Gosset, J.-C. Jourdain, C.H. King, G. King et al., Phys. Rev. C26 (1982) 2572

1982ZE1A Zeng, Lin and Yang, Chin. Phys. 2 (1982) 707
1983AB1G Abutalybova, Kiselev and Pokrovskii, Sov. J. Nucl. Phys. 38 (1983) 865

1983AD1D Adelberger, Proc. Int. Conf. on Nucl. Phys., Florence, Aug.-Spet. 1983, \ol. 2, Eds.,
P. Blasi and R.A. Ricci (1983) 499

1983AH1A Ahmed and Beres, Phys. Rev. C28 (1983) 660

1983AJ01 F. Ajzenberg-Selove, Nucl. Phys. A392 (1983) 1; Erratum Nucl. Phys. A413 (1984)
168

1983AL01 M. Albinska, P. Belery, Th. Delbar, Y. El Masri, Gh. Gregoire, C. Michel, J. Vervier,
J. Albinski, K. Grotowski, S. Kopta et al., Phys. Rev. C27 (1983) 207

1983AL23 J. Almeida and F. Kappeler, Astrophys. J. 265 (1983) 417

1983AN1L Anikina et al., Sov. J. Nucl. Phys. 38 (1983) 901; Erratum Sov. J. Nucl. Phys. 39
(1984) 1024

1983ANZQ Y. Ando, M. Uno and M. Yamada, JAERI-M-83-025 (1983)
1983A003 K. Aoki, H. Horiuchi, Prog. Theor. Phys. (Kyoto) 69 (1983) 857

1983AR07 F. Arickx, J. Broeckhove, E. Caurier, E. Deumens and P. Van Leuven, Nucl. Phys.
A398 (1983) 467

1983AR1J Arimaetal., in Florence (1983) 207
1983BA22 H.W. Barz, T.S. Biro, B. Lukacs and J. Zimanyi, Z. Phys. A311 (1983) 311

1983BA2J Baldo et al., Proc. Int. Conf. on Heavy lon Phys. and Nucl. Phys., Eds., Catania,
A.Agodi and C.Villi (1983) 77

1983BA50 D. Baye and P. Descouvemont, Nucl. Phys. A407 (1983) 77
1983BE02 E. Betak and V.D. Toneev, J. Phys. (London) G9 (1983) L47

1983BE19 U.E.P. Berg, K. Ackermann, K. Bangert, R. Stock and K. Wienhard, Phys. Rev. C27
(1983) 2981

88



1983BES5 J.J. Bevelacqua, Indian J. Phys. A57 (1983) 26

1983BI13 J.R. Birkelund and J.R. Juizenga, Ann. Rev. Nuanit.Sci. 33 (1983) 265
1983BI1C Bizzeti, Riv. Nuovo Cim. 6 (1983) 1

1983BI1F Bistrenko, in Moscow (1983) 186

1983BR1P Brown, Radhi and Wildenthal, Phys. Rept. 101 (1983
1983BR1R P. Braun-Munzinger, Nucl. Phys. A409 (1983) 31

1983BR1V Breitschaft, Canto and Schechter, Rev. Bras1Bi$1983) 328
1983BR29 B.A. Brown and B.H. Wildenthal, Phys. Rev. C28 Q93397
1983CAL1F G.T. Caskey, PhD. Thesis, Univ. Wisconsin (1983)
1983CE1A Cereda, de Leo, Micheletti and Pignanelli, in &hme (1983) 234
1983CH1B Chant, AIP Conf. Proc. 97 (1983) 205

1983CI08 O. Civitarese, B.V. Carlson, M.S. Hussein and Ar$z de Toledo, Phys. Lett. B125
(1983) 22

1983CL0O1 E.T.H. Clifford, J.C. Hardy, H. Schmeing, R.E. Ama H.C. Evans, T. Faestermann,
E. Hagberg, K.P. Jackson, V.T. Koslowsky, U.J. Schrewe .efPdlys. Rev. Lett. 50
(1983) 23

1983C008 J. Cohen, J. Phys. G9 (1983) 621

1983C0OzV J. Cook, Bull. Amer. Phys. Soc. 28 (1983) 662, AY7b
1983CS02 J. Cseh, Phys. Rev. C27 (1983) 2991

1983CSzX J. Csikai, in Florence (1983) 451

1983DE26 P.A. De Young, J.J. Kolata, L.J. Satkowiak and NK&psos, Phys. Rev. C28 (1983)
692

1983DE2J Deconnick and Vanoystaeyen, Nucl. Instrum. Meilys. Res. 218 (1983) 165
1983DE32 P. Descouvemont and D. Baye, Phys. Lett. B127 (1283

1983DEZT R.P. DeVito, C.C. Foster, C.D. Goodman, T.N. Tadde S.M. Austin, A. Galonsky
and U.E.P. Berg, Bull. Amer. Phys. Soc. 28 (1983) 733, HG1

1983DEZW L.C. Dennis, A.D. Frawley and J.F. Mateja, Bull. Adinys. Soc. 28 (1983) 669, BF1
1983DR03 J.P. Draayer and G. Rosensteel, Phys. Lett. BE38) 281

1983DR04 J.P. Draayer and G. Rosensteel, Phys. Lett. BEB3) 237

1983DU13 G.G. Dussel, A.O. Gattone and E.E. Maqueda, Plexs.LRtt. 51 (1983) 2366

1983FI02 L.K. Fifield, W.N. Catford, S.H. Chew, E.F. GarmaniM. Pringle, K.W. Allen and
J. Lowe, Nucl. Phys. A394 (1983) 1

1983FOZV H.T. Fortune, K.S. Dhuga, M. Carchidi, G.P. GillyR. Gilman, J. Sweet and A.H.
Wuosmaa, Bull. Amer. Phys. Soc. 28 (1983) 995, EB7

89



1983FR14 A.D. Frawley, J.D. Fox, L.C. Dennis, K.W. Kemped &hR. Fletcher, Phys. Rev.
C27 (1983) 2482

1983FR1A Friedman and Lynch, Phys. Rev. C28 (1983) 950
1983FR1G Friedman, Phys. Rev. C27 (1983) 569
1983FU1D Fujiwara, Tang and Horiuchi, Prog. Theor. Phyq1B83) 809

1983GA01 A. Gavron, J.R. Beene, B. Cheynis, R.L. Fergusdh, ®Gbenshain, F. Plasil, G.R.
Young, G.A. Petitt, C.F. Maguire, D.G. Sarantites et aly®tiRev. C27 (1983) 450

1983GE12 P.M. Gensini, Lett. Nuovo Cim. 38 (1983) 469

1983GM1A Gmitro, Kissener, Truol and Eramzhyan, Sov. Jt.Rarcl. 14 (1983) 323
1983G013 J. Gomez del Campo and G.R. Satchler, Phys. Re\(1888) 952
1983GR26 D.H.E. Gross and M.C. Nemes, Phys. Lett. B130 (1B8B

1983HA1P Hashimoto, Hanawa and Sugimoto, Publ. Astron. ot 35 (1983) 1
1983HA1V Hardy, Report AECL-8258 (1983)

1983HE1B W. Henning, Nucl. Phys. A400 (1983) 295

1983HI06 M.M. Hindi, J.H. Thomas, D.C. Radford and P.D. RarRhys. Rev. C27 (1983) 2902
1983HO1D Horiuchi, KUNS 656 (1983)

1983HO1F Horiuchi, Prog. Theor. Phys. 69 (1983) 886

1983HU12 Hungerford et al., Z. Phys. A313 (1983) 339

1983HULE Huie et al., Phys. Rev. C27 (1983) 439

1983IN1B Inoue and Isoya, Proc. RCNP Int. Symp. on Light l@a&ion Mechanism, Osaka
(1983) 482

19831S03 B.S. Ishkhanov, I.M. Kapitonov and A.V. Shumakducl. Phys. A394 (1983) 131
1983IS1E M. Ishihara, Nucl. Phys. A400 (1983) 153

1983JA05 U. Jahnke, G. Ingold, H. Homeyer, M. Burgel, Ch. |kg&f, H. Fuchs and D.
Hilscher, Phys. Rev. Lett. 50 (1983) 1246

1983JA09 L. Jarczyk, B. Kamys, Z. Rudy, A. Strzalkowski, HitAda, M. Hugi, J. Lang, R.
Muller, J. Sromicki and H.H. Wolter. Phys. Rev. C28 (1983070

1983J104  Jiang Chenglie, Han Shukui, Guo Qingjiang and big)i Chin. Phys. 3 (1983) 675;
Chin. J. Nucl. Phys. 5 (1983) 8

1983KA32 K. Kar, Phys. Rev. C28 (1983) 2446
1983KAZF J.V. Kane, Bull. Am. Phys. Soc. 28 (1983) 661, AY5a

1983KNO1 N. Kniest, E. Huttel, J. Gunzl, G. Clausnitzer, FB&zeti, P.R. Maurenzig and N.
Taccetti, Phys. Rev. C27 (1983) 906

1983KNO0O5 Knupfer and Metsch, Phys. Rev. C27 (1983) 2487

90



1983KO01 R.L. Kozub, J. Lin, J.F. Mateja, C.J. Lister, D.Jllé&mer, J.W. Olness and E.K. War-
burton, Phys. Rev. C27 (1983) 158

1983K031 Y. Kondo, B.A. Robson and R. Smith, Nucl. Phys. A¢1983) 289
1983LA25 K. Langanke, Phys. Lett. B131 (1983) 21

1983LEO3 P.M. Lewis, A.K. Basak, J.D. Brown, P.V. Drumm, GarKan, E.C. Pollacco and S.
Roman, Nucl. Phys. A395 (1983) 204

1983LE1F Letaw, Phys. Rev. C28 (1983) 2178

1983LE28 Letaw, Silberberg and Tsao, Astrophys. J. 51 (1233

1983LIZW P.M. Lister, F.D. Brooks and J.M. Nelson, Bull. ARhys. Soc. 28 (1983) 658, AX5
1983L0O05 J. Lomnitz-Adler and P. Van Isacker, Phys. Rev. (1283) 1356

1983MA16 C.J. Martoff, J.A. Bistirlich, C.W. Clawson, K.NMCrowe, M. Koike, J.P. Miller, S.S.
Rosenblum, W.A. Zajc, H.W. Baer, A.H. Wapstra et al., Phys.RC27 (1983) 1621

1983MA23 P. Manakos, T. Fliessbach and H. Walliser, Phys. @27 (1983) 2930
1983MA29 N. Marquardt, Phys. Rev. C28 (1983) 202

1983MA68 S. Marcos, H. Flocard and P.H. Heenen, Nucl. Phy&041983) 125
1983ME13 M.C. Mermaz, F. Auger and B. Fernandez, Phys. R&#8.(C983) 1587
1983ME1R Mewalst and Wiedenbeck, 18th Int. Cosmic Ray Camdia (1983) 206

1983MI122 F. Michel, J. Albinski, P. Belery, Th. Delbar, Ghregoire, B. Tasiaux and G. Reide-
meister, Phys. Rev. C28 (1983) 1904

1983M0O13 H. Morgenstern, W. Bohne, K. Grabisch, H. Lehr andSt¢ffler, Z. Phys. A313
(1983) 39

1983NA04 W.J. Naude, H.S. Bradlow, O. Dietzsch, A.A. PiltDM. Rae and D. Sinclair, Z.
Phys. A311 (1983) 297

1983NGO01 van Sen et al., Phys. Rev. C27 (1983) 194

19830H1B Ohta, Hatogai and Okai, in Florence (1983) 558

19830H1C Ohta, Hatogai, Okai and Abe, RIFP-524 (1983)

19830S03 A. Osman, Int. J. Theor. Phys. 22 (1983) 341

1983PI03  A.A. Pilt, Nuovo Cim. A74 (1983) 185

1983P009 N. Poffe, N. Rowley and R. Lindsay, Nucl. Phys. AAMXB3) 498
1983RA1E Radietal., Phys. Rev. C27 (1983) 606

1983RA1J J.0O. Rasmussen, Nucl. Phys. A400 (1983) 383

1983RO1E Romanov and Grechukhin, in Moscow (1983) 249
1983RO1H E. Roeckl, Nucl. Phys. A400 (1983) 131

91



1983SA07 M. Sasagase, M. Sato, S. Hanashima, K. Furuno,gast@ma, Y. Tagishi, S.M. Lee
and T. Mikumo, Phys. Rev. C27 (1983) 2630

1983SC08 H. Schultheis and R. Schultheis, Phys. Rev. CBBJ11B67

1983SC1M Scott, Int. Conf. on Heavy lon Phys. and Nucl. Riatania, Italy (1983); MSUCL-
422

1983SH1Z Shimoura et al., in Florence (1983) 661

1983SH25 D. Shapira, D. DiGregorio, J. Gomez del Campo, R&yras, J.L.C. Ford, Jr., A.H.
Snell, P.H. Stelson, R.G. Stokstad and F. Pougheon, PhysCz8 (1983) 1148

1983SH26 T. Shimoda, S. Shimoura, T. Fukuda, M. Tanaka, ldt&@)¢ Miura, E. Takada, M.-K.
Tanaka, K. Takimoto and K. Katori, J. Phys. (London) G9 (198329

1983SH32 J. Shurpin, T.T.S. Kuo and D. Strottman, Nucl. PA$88 (1983) 310
1983SI01 B. Sinha, Phys. Rev. Lett. 50 (1983) 91

1983SI1B Simpson, Ann. Rev. Nucl. Part. Sci. 33 (1983) 323

1983SI1L R.H. Siemssen, Nucl. Phys. A409 (1983) 73

1983SM04 Yu.F. Smirnov and Yu.M. Tchuvilsky, Czech. J. PiB&3 (1983) 1215
1983SM1B Smida and Fellah, in Florence (1983) 542

1983SP04 K.-H. Speidel, V. Mertens, M. Knopp, W. TrolenhétgNeuburger, J. Gerber and K.
Bharuth-Ram, Hyperfine Interactions 15/16 (1983) 55

1983SU11 V.B. Subbotin, V.M. Semjonov, K.A. Gridnev and.EHEfter, Phys. Rev. C28 (1983)
1618; Erratum Phys. Rev. C30 (1984) 738

1983TO1H V.D. Toneev and K.K. Gudima, Nucl. Phys. A400 (19833
1983TO1L Townsend, Can. J. Phys. 61 (1983) 93
1983VA16 M.G. Vassanji and D.J. Rowe, Phys. Lett. B127 (3983

1983VA21 V.V. Vanagas, L.Yu. Sabalyauskas and K.M. Erilesgrizv. Akad. Nauk SSSR Ser.
Fiz. 47 (1983) 963

1983WA04 H. Walliser and T. Fliessbach, Nucl. Phys. A3983)387
1983WE1A Webber, Brautigam, Kish and Schrier, Bull. Amédry® Soc. 28 (1983) 754
1983WE1C Webber, Brautigam, Kish and Schrier, 18th IntdodRay Conf., India (1983) 202

1983WI1A Wilczynski, Proc. Int. Conf. on Nucl. Phys., Augept. 1983, Florence; Eds., P. Blasi
and R.A. Ricci; Vol. 2 (1983) 305

1984AD1E Adelberger, AIP Conf. Proc. 123 (1984) 300

1984AMO03 K. Amos, I. Morrison and R. Smith, J. Phys. (Lond@1)0 (1984) 331
1984AMO7 K. Amos and W. Bauhoff, Nucl. Phys. A424 (1984) 60

1984AN1B Anagnostatos, in Panic (1984) 156

92



1984AN1H Anikina et al., Sov. J. Nucl. Phys. 40 (1984) 311
1984AP03 B. Apagyi and W. Scheid, J. Phys. (London) G10 (19924

1984AR20 Artemov K.P. Artemov, V.Z. Goldberg, M.S. GolovkbP. Petrov, V.P. Rudakov, I.N.
Serikov, V.A. Timofeev, H.U. Gersch and E. Hentschel, Phgtt. B149 (1984) 325

1984AS1D Asai, Bando and Sano, Phys. Lett. B145 (1984) 19

1984BA1R V.N. Baturin, A.V. Khanzadeeyv, V.P. Koptev, E.MabV, M.M. Makarov, V.V. Nelyu-
bin, G.V. Shcherbakov and V.V. Sulimov, in Panic (1984) 111

1984BA34 F. Baros and S. Regnier, J. Phys. (Paris) 45 (1%5!) 8

1984BE22 C. Beck, F. Haas, R.M. Freeman, B. Heusch, J.PnC&fiGuillaume, F. Rami and
P. Wagner, Phys. Rev. C29 (1984) 1942

1984BE26 U.E.P.Berg, K. Ackermann, K. Bangert, C. BlasiNgNaatz, R. Stock, K. Wienhard,
M.K. Brussel, T.E. Chapuran and B.H. Wildenthal, Phys. | 8it40 (1984) 191

1984BI106 J.R. Birkelund and J.R. Huizenga, Phys. Rev. C9841401

1984BL14 G.S. Blanpied, G.A. Balchin, G.E. Langston, B.@clRe, M.L. Barlett, G.W. Hoff-
mann, J.A. McGill, M.A. Franey, M. Gazzaly and B.H. WildeathPhys. Rev. C30
(1984) 1233

1984BR15 T. Bright, D. Ballon, R.J. Saxena, Y. Niv and N. BaseKoller, Phys. Rev. C30
(1984) 696

1984BR25 B.A. Brown, C.R. Bronk and P.E. Hodgson, J. Physndon) G10 (1984) 1683

1984BUO1 V.V. Burov, V.M. Dubovik, S.G. Kadmensky, Yu.M. Auvilsky and L.A. Tosunyan,
J. Phys. (London) G10 (1984) L21

1984BU1R Burtebaev, Duisebaev and Kniazkov, in Alma Ats8Bé)B49

1984BUZO I|.E. Burkova and A.A. Yatis, in Alma Ata (1984) 564

1984BY02 A.V. Bystrenko, Yad. Fiz. 40 (1984) 389; Sov. J. N&tys. 40 (1984) 247
1984CA08 W.N. Catford, E.F. Garman and L.K. Fifield, NuclyPhA417 (1984) 77

1984CAQ09 T.A. Carey, P.G. Roos, N.S. Chant, A. Nadasen abhddthen, Phys. Rev. C29 (1984)
1273

1984CH1V W.H. Chung and J.H. Lee, New Phys. (Korea) 24 (128%)

1984CHZU Y. Chan, C. Albiston, M. Bantel, A. BudzanowskiCauntryman, D. Digregorio, K.
Grotowski, R. Planeta, R. Stokstad, S. Wald et al., Bull. ArRéys. Soc. 29 (1984)
1048, DB7

1984C0O1H Cook, Stone and Vogt, Astrophys. J. 279 (1984) 827
1984CU1B Cujec, Fizika 16 (1984) 3

1984DA1B Danilin and Zhukov, in Alma Ata (1984) 460
1984DE1Q Denisov, Sov. J. Nucl. Phys. 39 (1984) 522

93



1984DE53 P. De Bievre, M. Gallet, N.E. Holden and I.L. BarnksPhys. Chem. Ref. Data 13
(1984) 809

1984DH02 K.S. Dhuga, H.T. Fortune, M. Carchidi, G.P. Gil&gyR. Gilman, J.W. Sweet and A.
Wuosmaa, Phys. Rev. C29 (1984) 1566

1984DR01 J.P. Draayer, K.J. Weeks and G. Rosensteel, Nud. R413 (1984) 215

1984EF03 V.P. Efrosinin and D.A. Zaikin, Yad. Fiz. 39 (1984)35; Sov. J. Nucl. Phys. 39
(1984) 717

1984EL1D Eliseev and Yuldashev, Sov. J. Nucl. Phys. 40 (1684

1984FI17 D.J. Fields, W.G. Lynch, C.B. Chitwood, C.K. Gedbkl.B. Tsang, H. Utsunomiya
and J. Aichelin, Phys. Rev. C30 (1984) 1912

1984F016 H.T. Fortune and B.H. Wildenthal, Phys. Rev. C384) 1063
1984FO1A W.A. Fowler, Rev. Mod. Phys. 56 (1984) 149

1984FR13 H. Friedrich, Phys. Lett. B146 (1984) 135

1984FR1A P. Frobrich, Phys. Rept. 116 (1984) 337

1984GA22 M. Gai, G.M. Berkowitz, P. Braun-Munzinger, C.Mchcinski, C.E. Ordonez, T.R.
Renner and C.D. Uhlhorn, Phys. Rev. C30 (1984) 925

1984G004 A. Gokmen, G.J. Mathews and V.E. Viola, Jr., Phes. B29 (1984) 1606

1984GR03 D.P. Grechukhin and S.V. Romanov, Yad. Fiz. 394)1@8; Sov. J. Nucl. Phys. 39
(1984) 28

1984GR08 R.E.L. Green, R.G. Korteling and K.P. JacksonsPRgv. C29 (1984) 1806

1984GR29 K.A. Gridnev, Kh.M. Omer, V.M. Semenov and V.B. Boiin, Izv. Akad. Nauk SSSR
Ser. Fiz. 48 (1984) 963

1984GU09 S.K. Gupta and S. Kailas, Z. Phys. A317 (1984) 75

1984HA14 P. Halse, J.P. Elliott and J.A. Evans, Nucl. Physl A(1984) 301
1984HA43 Q. Haider and B. Cujec, Nucl. Phys. A429 (1984) 116
1984HA53 Q. Haider and F.B. Malik, At. Data Nucl. Data Tal$4s(1984) 185

1984HI1A A.S. Hirsch, A. Bujak, J.E. Finn, L.J. Gutay, R.Wirth, N.T. Porile, R.P. Scharen-
berg and B.C. Stringfellow, Phys. Rev. C29 (1984) 508

1984H0O23 H.Homeyer, M. Burgel, Ch. Egelhaaf, H. Fuchs antiitéma, Z. Phys. A319 (1984)
143

1984HU1E Hunyadi, Szoghy and Cujec, Nucl. Tracks Radiaadv8 (1984) 525
1984IA1A lachello, Nuovo Cim. A81 (1984) 130

1984INO3 M. Inoue and S.E. Koonin, Phys. Rev. C30 (1984) 175

1984IN0O4 T. Inoue, J. Phys. Soc. Jpn. 53 (1984) 4158

94



1984JA15 H.R.Jagaman and L. Zamick, Phys. Rev. C30 (19848 17

1984JE02 A.S. Jensen, P.G. Hansen and B. Jonson, Nucl.A484k(1984) 393
1984KA11 H. Kazama, K. Kato and H. Tanaka, Prog. Theor. Phy$1984) 215
1984KA1J Karol, Science 226 (1984) 1425

1984KL06 H.V. Klapdor, J. Metzinger and T. Oda, At. Data Nu4ta Tables 31 (1984) 81
1984KN1A N. Kniest, E. Huttel, E. Pfaff, G. Reiter and G. Glaiizer, in Panic (1984) H9

1984K012 S. Kox, A. Gamp, R. Cherkaoui, A.J. Cole, N. Longaagy J. Menet, C. Perrin and
J.B. Viano, Nucl. Phys. A420 (1984) 162

1984K013 Y. Kondo and T. Tamura, Phys. Rev. C30 (1984) 97

1984K025 I. Koenig, D. Fick, S. Kossionides, P. Egelhof K. Mobius and E. Steffens, Z. Phys.
A318 (1984) 135

1984LA18 K. Langanke, Z. Phys. A317 (1984) 325
1984LA1N Laymon, Balamuth and Garman, Bull. Amer. Phys..2801984) 630

1984LE06 H. Lehr, W. Bohne, K. Grabisch, H. Morgenstern andvhi Oertzen, Nucl. Phys.
A415 (1984) 149

1984LE19 R.J. Ledoux, C.E. Ordonez, M.J. Bechara, H.A.Wxalr, G. Lavelle and E.R. Cos-
man, Phys. Rev. C30 (1984) 866

1984L0O05 N. Lo ludice and F. Palumbo, Phys. Rev. C30 (1988) 36
1984MAZT F.B. Malik and Q. Haider, Bull. Am. Phys. Soc. 29 849 1047
1984ME10 M.C. Mermaz, Nuovo Cim. A81 (1984) 291

1984M0O08 S. Mordechai and H.T. Fortune, Phys. Rev. C29 (119885

1984MU04 T. Murakami, E. Ungricht, N. Takahashi, Y.-W. LW, Mihara, R.E. Neese, E.
Takada, D.M. Tanner, R.E. Tribble and K. Nagatani, Phys. R@9 (1984) 847

1984NA12 Y. Nagame, H. Nakahara, K. Sueki, H. Kudo, I. Kohnd 8. Yanokura, Z. Phys.
A317 (1984) 31

1984NA1D Nagamiya, Randrup and Symons, Ann. Rev. Nucl. Bait 34 (1984) 155
1984NA21 R. Nayak, A. Faessler, H. Muther and A. Watt, Nubly$? A427 (1984) 61
1984NI1D Ning, Gao, He and Chen, Chin. J. Nucl. Phys. 6 (1985)

1984NO1B Nomoto, Thielemann and Wheeler, Astrophys. J.(2984) L23
19840K04 S. Okabe, Nucl. Phys. A427 (1984) 87

1984PA04 P. Park, J. Carvalho, M. Vassanji, D.J. Rowe anddsefsteel, Nucl. Phys. A414
(1984) 93

1984PA18 G. Palla and W. Oelert, Phys. Rev. C30 (1984) 1331
1984P011 D.N. Poenaru and M. lvascu, J. Phys. (Paris) 431999

95



1984PR09 D. Provoost, F. Grummer, K. Goeke, P.-G. Reininudl. Phys. A431 (1984) 139
1984RA10 W.D.M. Rae, A.J. Cole, B.G. Harvey and R.G. Stakd®hys. Rev. C30 (1984) 158

1984RA13 P.K. Rath, H. Muther, A. Polls, A. Faessler, B. Mbtand D. Zwarts, Nucl. Phys.
A427 (1984) 511

1984RE14 S.M. Read and V.E. Viola, Jr., At. Data Nucl. Datblda 31 (1984) 359
1984RI01 H.T. Richards, Phys. Rev. C29 (1984) 276
1984RI06 S.R. Riedhauser, Phys. Rev. C29 (1984) 1961

1984RI07 H.T. Richards, G. Caskey, J.H. Billen, S.R. Riedlea and D.J. Steck, Phys. Rev.
C29 (1984) 2332

1984R0O04 R.G.H.Robertson, P. Dyer, R.C. Melin, T.J. Boy4eB. McDonald, G.C. Ball, W.G.
Davies and E.D. Earle, Phys. Rev. C29 (1984) 755

1984SA28 V.S. Sadkovsky, G.A. Feofilov, A.E. Denisov, R.Bldis and L. Peres Tamaio, Izv.
Akad. Nauk SSSR Ser. Fiz. 48 (1984) 995

1984SA37 M. Sakai, At. Data Nucl. Data Tables 31 (1984) 399
1984SC01 K.W. Schmid, F. Grummer and A. Faessler, Phys.@G29/(1984) 308
1984SC41 K.W. Schmid, F. Grummer and A. Faessler, Nucl. P31 (1984) 205

1984SE02 A.G. Seamster, E.B. Norman, D.D. Leach, P. DyeDambdansky, Phys. Rev. C29
(1984) 394

1984SE20 V.M. Semjonov, K.A. Gridneyv, E.F. Hefter, H.M. Qmfa. Saad and V.B. Subbotin,
Nuovo Cim. A84 (1984) 89

1984SHI1T Shen, Qiao, Zhu and Zhan, Phys. Energ. Fortis Rlugs. 8 (1984) 732
1984SH2D Shalaby, EI-Degheidy, Khalil and Morgan, Acta®I8lovaca 34 (1984) 3
1984SP06 K.-H. Speidel, Nuovo Cim. A81 (1984) 231

1984SR01 D.K. Srivastava and H. Rebel, Z. Phys. A316 (1928) 2

1984ST1B Stokstad, Comments Nucl. Part. Phys. 13 (1984) 231

1984SU02 P. Suebka, C.K. Chan, Z.C. Kang and P. Lu, Phys.G28/(1984) 1088
1984TO02 M. Tohyama, R. Kaps, D. Masak and U. Mosel, Phys. B&86 (1984) 226
1984TR1C Truran, Ann. Rev. Nucl. Part. Sci. 34 (1984) 53

1984TS03 M.B. Tsang, D.R. Klesch, C.B. Chitwood, D.J. Beld.K. Gelbke, W.G. Lynch, H.
Utsunomiya, K. Kwiatkowski, V.E. Viola, Jr. and M. Fatygd)y®. Lett. B134 (1984)
169

1984UM04 K. Umeda, T. Yamaya, T. Suehiro, K. Takimoto, R. W/ad. Takada, S. Shimoura,
A. Sakaguchi, S. Murakami, M. Fukada et al., Nucl. Phys. AdZB4) 88

1984VO1H von Egidy et al., in Konxville (1984) 37

96



1984WE04 E. Wesolowski, J. Phys. (London) G10 (1984) 321

1984WE13 E. Wesolowski, Acta Phys. Pol. B15 (1984) 559

1984WI1E Wilson et al., Health Phys. 46 (1984) 1101

1984ZH07 M.V. Zhukov, Yad. Fiz. 40 (1984) 892; Sov. J. Nudly®. 40 (1984) 568
1985AD1A Adelberger and Haxton, Ann. Rev. Nucl. Part. S6i(8985) 501
1985AG1A M.M. Aggarwal and P.L. Jain, Phys. Rev. C31 (19853

1985AI1C Aichelin and Ko, Phys. Rev. Lett. 55 (1985) 2661

1985AJ01 F. Ajzenberg-Selove, Nucl. Phys. A433 (1985) tatdm Nucl. Phys. A449 (1986)
155

1985AL21 T.K. Alexander, B. Castel and I.S. Towner, Nucly®h445 (1985) 189

1985AN16 M.V. Andres, J.M. Quesada, M. Lozano and G. Maduxgecl. Phys. A443 (1985)
380

1985AN17 M.S. Antony, J. Britz, J.B. Bueb and V.B. Ndockoexddue, Nuovo Cim. A88 (1985)
265

1985AN1B Anne et al., in Visby (1985) 31

1985AN28 M.S. Antony, J. Britz, J.B. Bueb and A. Pape, At.d&ucl. Data Tables 33 (1985)
447

1985AR1A Arnett and Thielemann, Astrophys. J. 295 (198%) 58
1985AZ1A Azimov et al., Czech. J. Phys. 35 (1985) 832

1985BA1Q Baye and Descouvemont, Ann. Phys. 165 (1985) 115
1985BA2T Balestra et al., Nucl. Instrum. Meth. Phys. Res3ApL985) 30
1985BA2W Baye and Descouvemont, Lecture Notes in Phys. 2485 138

1985BA43 Z. Basrak, W. Tiereth, N. Bischof, H. Frohlich, Be&s, E. Nieschler and H. \oit,
Phys. Rev. C32 (1985) 910

1985BE1A M. Beckerman, Phys. Rept. 129 (1985) 145

1985BE37 C. Beck, R.M. Freeman, F. Haas, B. Heusch and Jakakdlucl. Phys. A443 (1985)
157

1985BE40 C. Beck, F. Haas, R.M. Freeman, B. Heusch, J.PnC&fiGuillaume, F. Rami and
P. Wagner, Nucl. Phys. A442 (1985) 320

1985BI01 B.L. Birbrair, V.N. Fomenko, A.B. Gridnev and Yu.Ralashnikov, J. Phys. (London)
G11 (1985) 471

1985BR29 B.A. Brown and B.H. Wildenthal, At. Data Nucl. Dd&bles 33 (1985) 347
1985CAQ9 G. Caskey, Phys. Rev. C31 (1985) 717
1985CH11 Chengqun Gao, Pingzhi Ning and Guozhu He, Nuclk. 438 (1985) 281

97



1985CL1A F.E. Close, Nucl. Phys. A446 (1985) 273

1985CU1A B. Cujec, Lecture Notes in Phys. 219 (1985)108
1985CU1F J. Cugnon and J. Vandermeulen, Nucl. Phys. A445)1RL7
1985DW1A Dwyer and Meyer, Astrophys. J. 294 (1985) 441

1985DY05 P. Dyer, D. Bodansky, D.D. Leach, E.B. Norman and.ASeamster, Phys. Rev. C32
(1985) 1873

1985FL1B Fletcher et al., Bull. Amer. Phys. Soc. 30 (198%8L7
1985FO07 H.T.Fortune and R.Eckman, Phys. Rev. C31 (1985) 20

1985FR13 K.A. Frankel, J.A. Bistirlich, R. Bossingham, HBowman, K.M. Crowe, C.J.
Martoff, D.L. Murphy, J.0. Rasmussen, J.P. Sullivan, E. ¥ba@l., Phys. Rev. C32
(1985) 975

1985GA1G Gao, Ning and He, Chin. Phys. Lett. 2 (1985) 125
1985GAL1T Gale and Das Gupta, Phys. Lett. B162 (1985) 35

1985GAZT S.B. Gazes, C.R. Albiston, Y. Chan, H.R. Schmid® FStokstad and R. Kamermans,
Bull. Amer. Phys. Soc. 30 (1985) 1280, EB8

1985GR1A Grenacs, Ann. Rev. Nucl. Part. Sci. 35 (1985) 455
1985GU08 F. Guzman Martinez and R. Reif, Nucl. Phys. A438%)294

1985GU1J K.K. Gudimaand V.D. Toneeyv, Yad. Fiz. 42 (1985);&t. J. Nucl. Phys. 42 (1985)
409

1985HA11 J.S. Hanspal, R.J. Griffiths and N.M. Clarke, PRes.. C31 (1985) 1138
1985HA15 P. Halse, Phys. Lett. B156 (1985) 1

1985HA18 S.S. Hanna and J.W. Hugg, Hyperfine Interactiond285) 59

1985HA1K J.H. Hamilton, P.G. Hansen and E.F. Zganjar, Requtg. Phys. 48 (1985) 631
1985HALN B.G. Harvey, Nucl. Phys. A444 (1985) 498

1985HALT Hardy, Science 227 (1985) 993

1985HEO08 A.R. Heath and G.T. Garvey, Phys. Rev. C31 (19830 21

1985HO05 J.J. Hogan, J. Asher and D.J. Parker, Phys. Re(108%) 477

1985HUO4 M.S. Hussein, B.V. Carlson, O. Civitarese and Aar$z De Toledo, Phys. Rev. Lett.
54 (1985) 2659

1985HUO8 Weizhi Huang, Zixing Wang, Honggiu Song and Yamigu@ai, Chin. J. Nucl. Phys.
7 (1985) 140

1985HUQ9 Jimin Hu, Chunkai Zheng, Chin. J. Nucl. Phys. 7 §)98
1985IC01 A. Ichimura and M. Ichimura, Nucl. Phys. A432 (19835

98



1985I1SZU B.l. Islamov, V.N. Kadushkin, N.A. Kakurina, G.Radyuk, A.N. Sukmanov and ..
Trinkin, in Leningrad, (1985) 323

1985I1V1B Yu.B. Ivanov and L.M. Satarov, Nucl. Phys. A446 859 727

19851V1C Yu.B. Ilvanov, I.N. Mishustin and L.M. Satarov, Nuehys. A433 (1985) 713
1985JA17 R.A. Jarjis. Nucl. Instrum. Meth. Phys. Res. B198§]) 331

1985KA01 M. Kawai and Y. Iseri, Phys. Rev. C31 (1985) 400

1985KA1E Kadmenskii and Chuvilskii, in Leningrad (1985)74340

1985KA1G Kadmenskii, Furman and Chuvilskii, in Leningra®85) 439

1985KAZQ S.G. Kadmenskii, S.D. Kurgalin and Yu.M. Chuvilsk Leningrad (1985) 438

1985KN04 O.M. Knyazkov, Yu.V. Maksimachev and Yu.V. Khmn$av, Izv. Akad. Nauk SSSR
Ser. Fiz. 49 (1985) 1020; Bull. Acad. Sci. USSR Phys. Ser148%) 173

1985K01J Koonin, Lecture Notes in Phys. 219 (1985) 129

1985K038 Y. Kondo, B.A. Robson, R. Smith and H.H. Wolter, ®Hyett. B162 (1985) 39
1985K043 Y. Kondo, B.A. Robson and R. Smith, Nucl. Phys. A43¥85) 117
1985KR1G Kroger and Perne, Can. J. Phys. 63 (1985) 366

1985LA03 M. Langevin, E. Quiniou, M. Bernas, J. Galin, J.&mart, F. Naulin, F. Pougheon,
R. Anne, C. Detraz, D. Guerreau, D. Guillemaud-Mueller an@.AVueller, Phys.
Lett. B150 (1985) 71

1985LAZZ C.M. Laymon and D.P. Balamuth, Bull. Amer. PhyscS80 (1985) 724, CE1
1985LE14 E.B. Levshin, P.V. Skorobogatov and V.K. Tartadgy Ukr. Fiz. SSSR 30 (1985) 828
1985LE1H Levshin, Skorobogatov and Tartakovskii, in Lenad (1985) 219

1985LE1L J.H. Lee and W.-H. Chang, New Phys. (Korea) 25 (138%

1985L119 H. Liu and L. Zamick, Phys. Rev. C32 (1985) 1754

1985L01C Lobov, AIP Conf. Proc. 125 (1985) 900

1985MC03 M.A. McMahan, L.G. Moretto, M.L. Padgett, G.J. W@k, L.G. Sobotka and M.G.
Mustafa, Phys. Rev. Lett. 54 (1985) 1995

1985ME1N Mezey et al., Acta Phys. Hung. 58 (1985) 39

1985MI10 R.E. Mischke, Nucl. Phys. A434 (1985) 505c

1985MI11 F. Michel and G. Reidemeister, J. Phys. (London) 3B85) 835
1985MI1D J. Missimer and L.M. Simons, Phys. Rept. 118 (198%)
1985MI23 T.A. Minelli, A. Pascolini and C. Villi, Nuovo CimA90 (1985) 185

1985M0O08 M. Morjean, J.L. Charvet, J.L. Uzureau, Y. PatinPAghaire, Y. Pranal, L. Sinopoli,
A. Billerey, A. Chevarier, N. Chevarier et al., Nucl. Physt38 (1985) 547

99



1985MU10 H. Muther, A. Polls, P.K. Rath and A. Faessler, NBblys. A442 (1985) 68

1985MU14 T. Murakami, E. Ungricht, Y.-W. Lui, Y.Mihara, Eakada and R.E. Tribble, Phys.
Rev. C32 (1985) 1558

1985MU18 T. Murakami, N. Takahashi, Y.-W. Lui, E. TakadaMD.Tanner, R.E. Tribble, E.
Ungricht and K. Nagatani, Phys. Rev. C32 (1985) 2161

1985NI1C Ning, Gao and He, Phys. Energ. Fortis Phys. Nudl98%) 101; Chin. Phys. 5 (1985)
899

1985NO1H Nomoto et al., Astrophys. J. 297 (1985) 531

19850M01 K.M. Omar, V.M. Semenov, V.B. Subbotin and K.A. @y, Izv. Akad. Nauk SSSR
Ser. Fiz. 49 (1985) 170; Bull. Acad. Sci. USSR Phys. Ser. 98%) 179

19850S05 R. Ost, A. Gamp, S. Kox, C. Perrin, N. Longequeud=ahkrchez, Phys. Rev. C32
(1985) 1927

19850S1C E. Osetand L.L. Salcedo, Nucl. Phys. A443 (198%) 70

19850U01 S. Quichaoui, H. Beaumevieille, N. Bendjabalkky. Chami, A. Dauchy, B. Cham-
bon, D. Drain and C. Pastor, Nuovo Cim. A86 (1985) 170

1985PIZZ C. Pillai, L.W. Swenson, D.J. Vieira, G.W. ButléM. Wouters, K. Vaziri, S.H. Rokni
and L.P. Remsberg, Bull. Amer. Phys. Soc. 30 (1985) 1161, GX8

1985P011 D.N. Poenaru, M. Ilvascu, A. Sandulescu and W. @rdptys. Rev. C32 (1985) 572

1985RA08 C. Rangacharyulu, E.J. Ansaldo, D. StockhauseBeBDder, S. Muller, A. Richter,
N. Lo ludice and F. Palumbo, Phys. Rev. C31 (1985) 1656

1985RH1A Rha et al., New Phys. (Korea) 25 (1985) 394
1985R0O1G D.J. Rowe, Rept. Prog. Phys. 48 (1985) 1419
1985RO1N M. Roy-Stephan, Nucl. Phys. A446 (1985) 499

1985SA40 A. Sandulescu, Yu.S. Zamyatnin, I.A. Lebedev, Blyasoedov, S.P. Tretyakova and
D. Hasegan, lzv. Akad. Nauk. SSSR Ser. Fiz. 49 (1985) 2104, Bcad. Sci. USSR
Phys. Ser. 49 (1985) 20

1985SE21 R. Seki, Prog. Theor. Phys. 74 (1985) 511

1985SP06 K.-H. Speidel, Hyperfine Interactions 25 (1985%) 47

1985ST19 B. Strohmaier, S.M. Grimes and S.D. Bloom, Phys. B&2 (1985) 1397
1985ST1B R.G.Stokstad, Treatise on Heavy-lon Sci. 3 (1885)

1985ST20 G.S.F. Stephans, D.G. Kovar, R.V.F. Janssensp$helR H. Ikezoe, B. Wilkins, D.
Henderson, K.T. Lesko, J.J. Kolata, C.K. Gelbke et al., Phgt. B161 (1985) 60

1985ST23 A.l Steshenko, Nucl. Phys. A445 (1985) 462
1985TA1A Taam, Ann. Rev. Nucl. Part. Sci. 35 (1985) 1

100



1985TUO1 L.E. Tubbs, J.R. Birkelund, J.R. Huizenga, D. HitscU. Jahnke, H. Rossner and B.
Gebauer, Phys. Rev. C32 (1985) 214

1985UHO01 M. Uhrmacher, K. Pampus, F.J. Bergmeister, D. Purschke and K.P. Lieb, Nucl. In-
strum. Meth. Phys. Res. B9 (1985) 234

1985UM01 A.S. Umar, M.R. Strayer, R.Y. Cusson, P.-G. Reinhard and D.A. Bromley, Phys. Rev.
C32(1985) 172

1985VE04 J.J.M. Verbaarschot and P.J. Brussaard, Z. Phys. A321 (1985) 125
1985VO1E \Woinova-Eliseeva and Mitropolskii, in Leningrad (1985) 251
1985WA02 A.H. Wapstra and G. Audi, Nucl. Phys. A432 (1985) 1

1985WA08 H. Walliser, T. Fliessbach and Y.C. Tang, Nucl. Phys. A437 (1985) 367

1985WAZV T.R. Wang, W. Haeberli, S.W. Wissink, S.S. Hanna, Bull. Am. Phys. Soc. 30 (1985)
1248, AC8

1985WI117 B.H. Wildenthal, B.A. Brown and I. Sick, Phys. Rev. C32 (1985) 2185
1985XI1E Xie et al., Chin. Phys. 5 (1985) 893

1985YA1J Yalcin, Aksahin and Koru, Doga Bilim Dergisi Ser. A1 (Turkey) 9 (1985) 86
1986AB1H Abe, Kato and Uegaki, RIFP-683 (1986)

1986AI1A Aichelin and Stocker, Phys. Lett. B176 (1986) 14

1986AJ01 F. Ajzenberg-Selove, Nucl. Phys. A449 (1986) 1

1986AJ04 F. Ajzenberg-Selove, Nucl. Phys. A460 (1986) 1

1986ALZN S.C. Allcock, W.D.M. Rae, P.R. Keeling, S. Marsh, A.E. Smith, B.R. Fulton and D.W.
Banes, in Harrogate (1986) 46; B20

1986ALZZ M.M. Alam and F.B. Malik, Bull. Amer. Phys. Soc. 31 (1986) 770, AG11
1986AN07 M.S. Antony, J. Britz and A. Pape, AT. Data Nucl. Data Tables 34 (1986) 279
1986AN10 M.S. Antony, J. Britz and J.B. Bueb, Nuovo Cim. A91 (1986) 283

1986AN40 M. Anikina, A. Golokhvastov, K. lovchev, S. Khorozov, E. Kuznetsova, J. Lukstins,
E. Okonov, T. Ostanevich, V. Toneev, G. Vardenga et al., Phys. Rev. C33 (1986) 895

1986AR04 K.P. Artemov, M.S. Golovkov, V.Z. Goldberg, I.P. Petrov, V.P. Rudakov, I.N. Serikov
and V.A. Timofeev, Yad. Fiz. 43 (1986) 529; Sov. J. Nucl. Phys. 43 (1986) 335

1986BA16 D. Bachelier, J.L. Boyard, T. Hennino, J.C. Jourdain, M. Roy-Stephan, D. Contardo,
J.Y. Grossiord, A. Guichard, J.R. Pizzi, P. Radvanyi et al., Phys. Lett. B172 (1986) 23

1986BA1E Baur and Bertulani, Phys. Rev. C34 (1986) 1654

1986BA22 F. Balestra, S. Bossolasco, M.P. Bussa, L. Busso, L. Ferrero, A. Grasso, D. Panzieri,
G. Piragino, T. Tosello, G. Bendiscioli et al., Nucl. Phys. A452 (1986) 573

1986BA2U Baker, Bull. Am. Phys. Soc. 31 (1986) 1282

101



1986BA2W Balestra et al., AIP Conf. Proc. 150 (1986) 526

1986BA3E Bartke, Phys. Lett. B174 (1986) 32

1986BA3P Baktash, Bull. Amer. Phys. Soc. 31 (1986) 1224

1986BA3Q Balestra et al., Czech. J. Phys. 36 (1986) 340

1986BA69 D. Baye, Nucl. Phys. A460 (1986) 581

1986BA88 W. Bauhoff, At. Data Nucl. Data Tables 35 (1986) 429

1986BAYL M. Baba, M. Ono, N. Yabuta, T. Kikuti and N. Hirakayia Santa Fe 1985 (1986)

223

1986BE19 B. Bendyk, L. Jarczyk, B. Kamys, A. Strzalkowskid ah Witala, Phys. Rev. C34
(1986) 753

1986BE1D Betts and Rae, Proc. Int. Nucl. Phys. Conf., HategJ.K., No. 68, Vol. 2 (1986)
189

1986BE2M Bertulani and Bauer, Nucl. Phys. A458 (1986) 725

1986BL06 Y. Blumenfeld, Ph. Chomaz, N. Frascaria, J.P.@aiF.C. Jacmart, J.C. Roynette, D.
Ardouin and W. Mittig, Nucl. Phys. A455 (1986) 357

1986BL08 K. Blatt, K. Becker, B. Heck, H. Jansch, H. Leuck&rFick, R. Caplar, R. Butsch,
D. Kramer, K.-H. Mobius et al., Phys. Rev. Lett. 57 (1986) 819

1986BL1K Blinov et al., P7-86-322, Dubna (1986) 40

1986BO1L Borzonov et al., P7-86-322, Dubna (1986) 66

1986BR1X Brown, Proc. Int. Nucl. Phys. Conf., HarrogateKUNo. 68, Vol. 2 (1986) 119
1986BULL Burtebaev, Duisebaev, Sadvoskii and Feofilov,hatkov (1986) 334
1986CA15 B. Castel and Y.K. Ho, Phys. Rev. C34 (1986) 408

1986CA19 W.N. Catford, D.M. Pringle, D.G. Lewis, A.E. Smith.F. Garman, I.F. Wright and
J. Lukasiak, Nucl. Instrum. Meth. Phys. Res. A247 (1986) 367

1986CA24 B.O. Carragher, J. Carter, R.G. Clarkson, V. Hminad J.P.F. Sellschop, Nucl. Phys.
A460 (1986) 341

1986CA27 M. Carchidi, B.H. Wildenthal and B.A. Brown, Phigev. C34 (1986) 2280
1986CEZW R. Ceuleneer, F. Michel, G. Reidemeister and Sukin Harrogate (1986) 239
1986CH28 L. Chaves and A. Poves, Phys. Rev. C34 (1986) 1137

1986CH2G Chbihi et al., J. Phys. (Paris) 47 (1986) C4-87

1986CHYY M.A. Chaudhri, in Santa Fe 1985 (1986) 819

1986C0O15 S.G. Cooper, J. Phys. (London) G12 (1986) 371

1986C0OZZ D.F. Collinson, K.-X. Wang, D.H. Feng and C.-L. VRuyll. Amer. Phys. Soc. 31
(1986) 816

102



1986CU02 B. Cujec, B. Dasmahapatra, Q. Haider, F. LahlolRaAdDayras, Nucl. Phys. A453
(1986) 505

1986DE27 P. Descouvemont and D. Baye, Nucl. Phys. A459 (1386
1986DE31 P. Descouvemont, Phys. Lett. B181 (1986) 199

1986FA12 A.R. Farhan, B.J. Stoyanov, A. Nagl, H. Uberall &hdde Llano, Phys. Rev. C34
(1986) 2134

1986FI15 Filippone, Ann. Rev. Nucl. Part. Sci. 36 (1986) 717
1986FO1D Fowler, Bull. Amer. Phys. Soc. 31 (1986) 1267

1986GAL1F M. Gazdzicki, K. lovchev, E. Kladnitskaya, E. Okgrand E.Z. Skrzypczak, Z. Phys.
C31 (1986) 549

1986GAL1N Gadioli and Hodgson, Rept. Prof. Phys. 49 (198&) 95
1986GA1P Gaarde, Proc. Int. Nucl. Phys. Conf., Harrogat,,UNo. 68, Vol. 2 (1986) 173
1986GI03 R. Gissler, D. Provoost, F. Grummer and K. Goekgs Atett. B166 (1986) 385

1986GI10 A. Gillibert, L. Bianchi, A. Cunsolo, B. Fernandéz Foti, J. Gastebois, Ch. Gre-
goire, W. Mittig, A. Peghaire, Y. Schutz et al., Phys. LetL.7® (1986) 317

1986GR1A C. Gregoire and B. Tamain, Ann. Phys. (France) 281323
1986GR1B Grashin et al., Izv. Akad. Nauk SSSR Ser. Fiz. 58¢)1944
1986GR1Q Gridnev et al., in Kharkov (1986) 456

1986GR1R Gridnev, Darvich, Subbotin and Fadeev, in Kha(k®86) 486

1986GRZK K.A. Griffioen, E.A. Bakkum, C.P.M. van EngelenJRMeijer and R. Kamermans,
in Harrogate (1986) 219; C32

1986GU1D D. Guerreau, J. Phys. (Paris) 47 (1986) C4-207
1986HA13 Q. Haider and F.B. Malik, J. Phys. (London) G12 @937
1986HA1B B.G. Harvey, J. Phys. (Paris) 47 (1986) C4-29

1986HE13 K. Heyde, J. Jolie, J. Moreau, J. Ryckebusch, Mowaer and J.L. Wood, Phys.
Lett. B176 (1986) 255

1986HE1A He et al., in Harrogate (1986) C51

1986HO33 H. Horiuchi, T. Wada, K. Yabana, Prog. Theor. P{goto) 76 (1986) 837
1986HO35 J. Honkanen, J. Aysto and K. Eskola, Phys. Scr. 3361608

1986HU1G Huang, Wang, Song and Cai, Chin, Phys. 6 (1986) 132

19861K03 H. lkezoe, N. Shikazono, Y. Tomita, K. Ideno, Y. 8wagna, E. Takekoshi, T.
Tachikawa and T. Nomura, Nucl. Phys. A456 (1986) 298

1986IR01 M. Iriondo, D. Jerrestam and R.J. Liotta, Nucl. 2454 (1986) 252
1986KA17 H.Kazama, K. Kato and H. Tanaka, Prog. Theor. PHy$1986) 571

103



1986KA1U Kamanin et al., P7-86-322, Dubna (1986) 55
1986KA2G Kachan, in Kharkov (1986) 171

1986KA36 Y. Kadota, K. Ogino, K. Obori, Y. Taniguchi, T. Tdveg M. Yasue and J. Schimizu,
Nucl. Phys. A458 (1986) 523

1986KAZP H. Kazama, K. Kato anf H. Tanaka, in Harrogate ()35

1986KE15 T.J. Kennett, W.V. Prestwich and J.S. Tsai, Nugdtrum. Meth. Phys. Res. A247
(1986) 420

1986KH1J Khairozzaman, Astron. Nachr. 307 (1986) 235

1986KN1C N. Kniest, E. Huttel, E. Pfaff, G. Reiter, S. Th&eta, A. Hofmann, G. Clausnitzer,
J. Phys. Soc. Jpn. Suppl. 55 (1986) 1034

1986KO1C Kondo et al., 11th Ainse Nucl. Phys. Conf., Mellm@uf1986) 93

1986KR16 B. Krusche and K.P. Lieb, Phys. Rev. C34 (1986) 2103

1986LA07 K. Langanke, M. Wiescher, W.A. Fowler and J. Garéestrophys. J. 301 (1986) 629
1986LAZZ C.M. Laymon and D.P. Balamuth, Bull. Amer. PhyscS81 (1986) 771, AH5
1986LE06 H. Leeb, Czech. J. Phys. 36 (1986) 253

1986LE16 S.-J. Lee, J. Fink, A.B. Balantekin, M.R. Stray®e$. Umar, P.-G. Reinhard, J.A.
Maruhn and W. Greiner, Phys. Rev. Lett. 57 (1986) 2916; EmaPhys. Rev. Lett. 59
(1987) 1171

1986LE22 H. Leeb and E.W. Schmid, Few-Body Systems 1 (1988) 2

1986LE23 J.A. Leavitt, P. Stoss, D.B. Cooper J., L. Seendel@d. Mcintyre J., R.E. Davis, S.
Gutierrez and T.M. Reith, Nucl. Instrum. Meth. Phys. Res5 Bll986) 296

1986LO1E Lobov, J. Phys. Soc. Jpn. Suppl. 55 (1986) 1002

1986MA19 J.F. Mateja, A.D. Frawley, L.C. Dennis and K. Sgihys. Rev. C33 (1986) 1649
1986MA1E Matteucci, Astrophys. J. 305 (1986) L81

1986MA35 C. Mahaux, H. Ngo and G.R. Satchler, Nucl. Phys.6\d®86) 134

1986MA48 D.M. Manley, B.L. Berman, W. Bertozzi, J.M. Finn\ Wt Hersman, C.E. Hyde-
Wright, M.V. Hynes, J.J. Kelly, M.A. Kovash, S. Kowalski elt,aPhys. Rev. C34
(1986) 1214

1986MAZC S. Marsh and W.D.M. Rae, in Harrogate (1986) 288 C9

1986MEO6 M.C. Mermaz, T. Suomijarvi, R. Lucas, B. BerthieiMatuszek, J.P. Coffin, G. Guil-
laume, B. Heusch, F. Jundt and F. Rami, Nucl. Phys. A456 (L2986

19860E01 W. Oelert, Nucl. Phys. A449 (1986) 395

19860U01 S. Ouichaoui, H. Beaumevielle, N. BendjaballaharnGenoux-Lubain, Nuovo Cim.
A94 (1986) 133

104



19860UZZ S. Ouichaoui, H. Beaumevieille, N. Bendjaballatl &.J. Costa, in Harrogate (1986)
105

1986PA10 C.T. Papadopoulos, R. Vlastou, E.N. Gazis, P.Aimakopoulos, C.A. Kalfas, S.
Kossionides and A.C. Xenoulis, Phys. Rev. C34 (1986) 196

1986PAZJ G. Palla, in Harrogate (1986) 407
1986PI109 Pillai et al., in Santa Fe (1985) 1383

1986PL02 R. Planeta, P. Belery, J. Brzychczyk, P. Cohilig&Masri, Gh. Gregoire, K. Gro-
towski, Z. Majka, S. Micek, M. Szczodrak et al., Phys. Rev4CB986) 512

1986P0O06 D.N. Poenaru, W. Greiner, K. Depta, M. Ivascu, DziMaand A. Sandulescu, At.
Data Nucl. Data Tables 34 (1986) 423

1986P015 D.N. Poenaru, W. Greiner, M. Ivascu, D. Mazilu aitl Plonski, Z. Phys. A325
(1986) 435

1986RA15 Md.A. Rahman and H.M. Sen Gupta, Nuovo Cim. A93 ¢) 236
1986R0O03 R. Rockmore and B. Saghai, Phys. Rev. C33 (1986) 576
1986SA02 M. Sato, S.A. Coon, H.J. Pirner, J.P. Vary, Phys. €83 (1986) 1062
1986SA2N Saini et al., in Harrogate (1986) C35

1986SA30 H. Sato and Y. Okuhara, Phys. Rev. C34 (1986) 2171

1986SA40 G.S. Samosvat, Fiz. Elem. Chastits At.Yadra 18@1L913; Sov. J. Part. Nucl. 17
(1986) 313

1986SC28 C.J.S. Scholz, L. Ricken and E. Kuhlmann, Z. Ph$28541986) 203

1986SC29 H.R. Schmidt, S.B. Gazes, Y. Chan, R. Kamerman&aadStokstad, Phys. Lett.
B180 (1986) 9

1986SE1B N. Seichert, W. Assmann, H. Clement, G. Graw, Cedat, H. Kader, F. Merz and
P. Schiemenz, J. Phys. Soc. Jpn. Suppl. 55 (1986) 646

1986SHO7 A.C. Shotter, J. Phys. (London) G12 (1986) L93

1986SH16 N.G. Shevchenko, Izv. Akad. Nauk SSSR Ser. Fiz1986) 121; Bull. Acad. Sci.
USSR Phys. Ser. 50 (1986) 117

1986SH1F W.Q. Shen, S.Z. Yin, Z.Y. Guo, W.L. Zhan, Y.T. ZhuMGJin, W.M. Qiao, E.C. Wu
and C.L. Jiang, Chin. Phys. 6 (1986) 80

1986SH30 T. Shimoda, K. Katori, T. Fukuda, H. Ogata, S. ShimoM. Tanaka and E. Takada,
J. Phys. Soc. Jpn. 55 (1986) 3021

1986SI1D Simpson and Earwaker, Nucl. Instrum. Meth. Phgs. B15 (1986) 502
1986SI1K Simonius, J. Phys. Soc. Jpn. Suppl. 55 (1986) 523

1986SI1L Sie, McKenzie, Smith and Ryan, Nucl. Instrum. Mé&hys. Res. B15 (1986) 525
1986SN1B Snover, Ann. Rev. Nucl. Part. Sci. 36 (1986) 545

105



1986S0O10 L.G. Sobotka, D.G. Sarantites, H. Puchta, F.An&iian, M. Jaaskelainen, M.L.
Halbert, J.H. Barker, J.R. Beene, R.L. Ferguson, D.C. kgt al., Phys. Rev. C34
(1986) 917

1986ST1J Stock, Phy. Rept. 135 (1986) 259

1986STZT A.P. Stamp, in Harrogate (1986) 128; B102
1986SU01 Y.Suzuki, Nucl. Phys. A448 (1986) 395

1986SU06 Y. Suzuki and K.T. Hecht, Nucl. Phys. A455 (1986 31

1986Sz02 I.M. Szoghy, Q. Haider and R. Ouellet, Nucl. Instriveth. Phys. Res. A242 (1986)
277

1986TA1A Tanimura, Phys. Lett. B181 (1986) 13

1986 TA1W Tartakovskii and Isupov, in Kharkov (1986) 168

1986TA1X Tarasov et al., in Kharkov (1986) 207

1986TH1E Thielemann, Nomoto and Yokoi, Astron. Astropiys8 (1986) 17
1986TK1C Tkaczyk etal., Z. Phys. C33 (1986) 33

1986TR08 W. Trolenberg, F. Hagelberg, H.J. Simonis, P.Mdda, K.-H. Speidel, M. Knopp
and J. Gerber, Nucl. Phys. A458 (1986) 95

1986TR1B Tretiakova et al., P7-86-322, Dubna (1986) 19
1986TR1C Truran and Livio, Astrophys. J. 308 (1986) 721
1986TU1B Tungate et al., J. Phys. Soc. Jpn. Suppl. 55 (1988j 1
1986VA04 J. Vandermeulen, Phys. Rev. C33 (1986) 1101

1986VA10 C.P.M. van Engelen, E.A. Bakkum, R.J. Meijer andBRmermans, Phys. Rev. C33
(1986) 1851

1986VA12 M.G. Vassanji and D.J. Rowe, Nucl. Phys. A454 ()288

1986VA18 C.P.M. van Engelen, E.A. Bakkum, R.J. Meijer andKBRmermans, Z. Phys. A324
(1986) 121

1986VA23 C.P.M.van Engelen, E.A. Bakkum, R.J. Meijer an&k&nermans, Nucl. Phys. A457
(1986) 375

1986VI09 D.J. Vieira, J.M. Wouters, K. Vaziri, R.H. Kraus,, H. Wollnik, G.W. Butler, F.K.
Wohn and A.H. Wapstra, Phys. Rev. Lett. 57 (1986) 3253

1986VO05 T. von Egidy, A.N. Behkami and H.H. Schmidt, NudiyB. A454 (1986) 109

1986VO07 N.A. Voinova-Elseeva and I.A. Mitropolsky, lzvk&d. Nauk SSSR, Ser. Fiz. 50
(1986) 14, Bull. Acad. Sci. USSR, Phys. Ser. 50 (1986) 12

1986WA1R Wang et al., Bull. Amer. Phys. Soc. 31 (1986) 816
1986WE1C Westfall, Nucl. Phys. A447 (1986) 591c

106



1986WI1P D. Wilkinson, J. Phys. Soc. Jpn. Suppl. 55 (1986) 34

1986WUO01 A.H. Wuosmaa, S. Saini, P.H. Kutt, S.F. Pate and. Rivimuhle, Phys. Lett. B172
(1986) 297

1987AB03 H. Abele, H.J. Hauser, A. Korber, W. Leitner, R. Neli Plappert, T. Rohwer, G.
Staudt, M. Strasser, S. Welte et al., Z. Phys. A326 (1987) 373

1987AL06 D.E. Alburger, G. Wang and E.K. Warburton, Phys.RE85 (1987) 1479

1987BA01 D.Bandyopadhyay, S.R. Samaddar, K. Krishan a2k, Nucl. Phys. A462 (1987)
587

1987BA1V Bauer, Bertsch and Das Gupta, Phys. Rev. Lett. 987)1863
1987B0O1B Bond and Luck, Astrophys. J. 312 (1987) 203

1987CA05 Z.-J. Cao, R.D. Bent, H. Nann, T.E. Ward, Phys. R8& (1987) 625
1987CO0O07 J. Cook, Nucl. Phys. A465 (1987) 207

1987CU1A Cummings and Stone, Bull. Amer. Phys. Soc. 32 (126886

1987DE43 H. De Vries, C.W. De Jager and C. De Vries, At. DatalNData Tables 36 (1987)
495

1987FA09 M. Fatyga, K. Kwiatkowski, V.E. Viola, W.G. WilspiM.B. Tsang, J. Pochodzalla,
W.G. Lynch, C.K. Gelbke, D.J. Fields, C.B. Chitwood et alhyB. Rev. Lett. 58
(1987) 2527

1987FI01 L.K. Fifield, D.M. Pringleand W.J. Vermeer, NuchyB. A463 (1987) 644

1987GI01 K.L. Giovanetti, G. de Chambrier, P.F.A. Goudsiit). Leisi, B. Jeckelmann, Th.
Karapiperis, Phys. Lett. B186 (1987) 9

1987GI1E Gillibert et al., Ganil P.87-05 (1987)

1987HA08 P. Halse and Z.Y. Pan, Phys. Rev. C35 (1987) 774t Phys. Rev. C35 (1987)
1964

1987HA24 K.H. Hahn, K.H. Chang, T.R. Donoghue and B.W. Bidipe, Phys. Rev. C36 (1987)
892

1987HO1B Horiuchi, Wada and Yabana, Kuns 849; Workshop datiRes between Struct. and
Reactions in Nucl. Phys., Philadelphia (1986)

19871A1B lachello and Talmi, Rev. Mod. Phys. 59 (1987) 339

1987JA06 B.V.Jacak, G.D. Westfall, G.M. Crawley, D. Fox<CGelbke, L.H. Harwood, B.E.
Hasselquist, W.G. Lynch, D.K. Scott, H. Stocker et al., PIRev. C35 (1987) 1751

1987KA18 K. Kato, H. Kazama and H. Tanaka, Prog. Theor. Ph§$1987) 185

1987K012 S. Kox, A. Gamp, C. Perrin, J. Arvieux, R. BerthpleE. Bruandet, M. Buenerd, R.
Cherkaoui, A.J. Cole, Y. EI-Masri et al., Phys. Rev. C35 (1)9B578

107



1987K0O15 T. Kozik, J. Buschmann, K. Grotowski, H.J. Gils, Heide, J. Kiener, H. Klewe-
Nebenius, H. Rebel, S. Zagromski, A.J. Cole et al., Z. Phy26X1987) 421

1987LA05 M. Lattuada, D. Vinciguerra, C.M. Sutera, G. Ingdi and M. Sandoli, Phys. Rev.
C35(1987) 818

1987LA14 L.O.Lamm, C.P. Browne, J. Gorres, M. Wiescher anil. Rollefson, Z. Phys. A327
(1987) 239

1987MA1R Marti and Craig, Nature 325 (1987) 335

1987ME1B Mewaldt and Stone, Bull. Amer. Phys. Soc. 32 (19837

1987MI07 F. Michel, G. Reidemeister and S. Ohkubo, Phys. 8% (1987) 1961
1987MU1B Murphy, Dermer and Ramaty, Astrophys. J. Supp(1887) 721

1987MU1J Mueller, GANIL P.87-06; XXV Int. Winter Meeting dducl. Phys., Bormio, Italy
(1987)

1987NA1D Nagata et al., Nucl. Instrum. Meth. Phys. Res. RBEB{) 515

1987NI04 W. Nitsche, G.J. Wagner, K.T. Knopfle, P. Grabmawt 4 Kawazoe, Z. Phys. A326
(1987) 435

1987NUO1 J. Nurzynski, T. Kihm, K.T. Knopfle, G. Mairle and Glement, Nucl. Phys. A465
(1987) 365

1987PR0O1 D. Provoost, F. Grummer and K. Goeke, Ann. Phys(1198¥%) 202
1987PR1A Prapkos, Arnould and Arcoragi, Astrophys. J. 3P87) 209

1987RA01 S. Raman, C.H. Malarkey, W.T. Milner, C.W. Nesflor,and P.H. Stelson, At. Data
Nucl. Data Tables 36 (1987) 1

1987RA02 W.D.M. Rae, P.R. Keeling and S.C. Allcock, Phydt.L2184 (1987) 133
1987RI03 J. Richert and P. Wagner, Nucl. Phys. A466 (1982) 13

1987R0O10 G. Royer, Y. Raffray, A. Oubahadou and B. Remaud|.hys. A466 (1987) 139
1987R0O25 C. Rolfs, H.P. Trautvetter and W.S. Rodney, Reptgy.APhys. 50 (1987) 233

1987R0OZZ R.D. Rosa, W.W. Daehnick, S.K. Saha and P.C. Li, Bmher. Phys. Soc. 32 (1987)
1062, EG10

1987SA15 H. Sagawa and H. Toki, J. Phys. (London) G13 (1983) 4
1987SC03 B. Schurmann and W. Zwermann, Phys. Lett. B1837(j12B
1987SC1D Schurmann, Zwermann and Malfliet, Phys. Rept. 1937() 1

1987S106 K. Siwek-Wilczynska, J. Wilczynski, C.R. Albistdr. Chan, E. Chavez, S.B. Gazes,
H.R. Schmidt and R.G. Stokstad, Phys. Rev. C35 (1987) 1316

1987SUO03 T. Sugimitsu, H. Inoue, H. Fujita, N. Kato, K. KimaufT. Tachikawa, K. Anai, Y.
Ikeda and Y. Nakajima, Nucl. Phys. A464 (1987) 415

108



1987SU06 T. Suzuki, D.F. Measday and J.P. Roalsvig, Phys.G35 (1987) 2212

1987TEO1 A. Tellez-Arenas, R.J. Lombard and J.P. Maille®hys. (London) G13 (1987) 311
1987TR0O1 H.-J. Trost, P. Lezoch and U. Strohbusch, NuclsPA&g62 (1987) 333

1987VA12 M.G. Vassanji and D.J. Rowe, Nucl. Phys. A466 (12877

1987WA1B Wada and Horiuchi, Phys. Rev. Lett. 58 (1987) 2190

1987WI03 A. Willis, M. Morlet, N. Marty, C. Djalali, G.M. Cnaley, A. Galonsky, V. Rotberg
and B.A. Brown, Nucl. Phys. A464 (1987) 315

1987YA03 B.-J. Yang and Z. Hwang, Phys. Rev. C35 (1987) 851

1987ZH1B Zheng, Ragnarsson and Bengtsson, Proc. BeijingSymp. on Phys. at Tandem,
1986 (1987) 538

1988AJ01 F. Ajzenberg-Selove, Nucl. Phys. A490 (1988) 1

109



110



	

