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Abstract: An evaluation of A = 16-17 was published in Nuclear Physics A375 (1982), p. 1.
This version of A = 16 differs from the published version in that we have corrected some errors
discovered after the article went to press. Figures and introductory tables have been omitted from
this manuscript. Reference key numbers have been changed to the NNDC/TUNL format.
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See also 2°Ne in (1983AJ01), (1966YO1A, 1976G0O1M, 1976HE1IN), (1978 AK1A, 1978 AN1M,
1978CH2D, 1978GO1F, 1978V0O1G, 1980D103, 1980KE02; applications) and (1979LE1M; theor.).

89. 19F(*He, SLi)'60 Qum = 4.0937

Angular distributions have been measured to E(*He) = 40.7 MeV: see (1977AJ02).

90. 9F(a, "Li)!%0 Qum = —9.234

See (1977AJ02).

91. (a) 2°Ne(y, )0 Qum = —4.7309
(b) 2°Ne(p, pa)'®0O Qm = —4.7309
(c) 2°Ne(a, 20)'°0 Qm = —4.7309

For reaction (a) see 2°Ne in (1978AJ03, 1983AJ01). For reaction (b) see (1981CA02). For
reaction (c) see (1977AJ02) and (1977CH02; theor.).

92. 2Ne(d, SLi)'60 Qum = —3.2574

Angular distributions have been studied at £4 to 40 MeV [see (1977AJ02)] and at 80 MeV
(19790E02; 60,  ; relative S,). See also (1978BE1H) and (1977BI1F, 1978KA22, 1978SH1Q;
theor.).

93. 2°Ne(*He, "Be)'50 Qm = —3.145

At E(®*He) = 30 MeV angular distributions involving 0*(0, 6.1) and the first two states of
"Be are reported by (1970DE12).

94. 23Na(e, e’"Li)!O Qm = —19.701

See (1978SA1F). See also (1979CA1E).
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95. 24Mg(e, €'®Be)'f0 Qm = —14.135

See (1979SA1G).

96. 2*Mg(a, 12C)1°0 Qm = —6.769

Angular distributions are reported at £, = 22.8 to 25.4 MeV (1978S010; %O, ;) and at 90.3
MeV (1980BE04, 1980BE15; to 10*(0, 6.1, 7.0, 8.8, 9.8, 10.3)).

97. 2Mg('2C, 2°Ne)'60 Qm = —2.151

See (1978N002). See also (1980LE21; theor.).

98. 28Si(e, ¢'12C)160 Qum = —16.7542

See (1978SA1F). See also (1980SCLF; theor.).
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16|:
(Figs. 4 and 5)

GENERAL.: See also (1977AJ02).
See (1977LA04,1977SI11D, 1978WO1E, 1980HA35, 19810S04).

1. (a) “*N(®*He, n)!SF Qm = —0.969
(b) “N(®He, np)'°0 Qm = —0.421

Observed neutron groups and L-values derived from angular distribution measurements are dis-
played in Table/16.26 (1973B0O50). For the results from reaction (b) see Table|16.26 (19760T02).
See also (1977AJ02).

2. UN(1°B, 8Li)'6F Qum = —16.724

At E(1°B) = 100 MeV unresolved structures to °F*(0.4, 0.7, 5.5, 6.3, 6.8, 7.8) are reported
(1978HA10).

3. 160(p, n)'°F Qm = —16.211

Observed neutron groups are listed in Table|16.26 (1971M0O34). See also (1980AN1G, 1981AN1A,
1981MA1LJ) and (1977AJ02).

4. 150(3He, 1)'SF Qum = —15.448

Observed triton groups are displayed in Table|16.26. Comparisons of relative populations of the
first four states in this reaction and in the analog reaction (°O(t, He)!*N) to known states in 1°N
[see reaction 24 in 1°N (1974FL06)] suggest that 1F*(0, 0.20) are 0~ and 1~ and that '°F*(0.42,
0.72) are 2~ and 3~ (the relative ordering of the J™ is ambiguous). (1965PE04) suggest, on the
basis of angular distributions, that the ordering is J™ = 0, 1~, 27, 3~ for the first four states of
I6N. At E(®*He) = 35 MeV, 1°F*(0.43, 0.72) are most strongly populated (1977NA19).

5. 19F(*He, ®He)'oF Qm = —14.842
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Table 16.25: Energy levels of 6F

E, (MeV +keV) | J*; T | ', (keV) | Decay | Reactions
0 01| 40420 p 1,2,3,4,5
0.194+9 (1)~ < 40 p 11,2345
0.424 + 5 (2)~ 40 £ 30 p 11,2345
0.720 = 6 (3)~ <15 p 1,2,3,4,5
3.762+ 7 1t < 40 p 1,3,4,5
3.869 + 7 @t < 20 p 1,4,5
4.372+7 50 4+ 20 p 1,45
4.654 £ 7 1+ 60 + 20 p 1,3,4,5
4.71 £ 20 5
4973+ 10 =4+ 1,5
5.264 4+ 20 1
5.390 + 14 ™=+ 1,5
5.448 £+ 20 1
5.529 + 14 T =+ 1,4,5
5.840 + 40 1
6.05 + 20 5
6.230 £ 50 1,3
6.371 £ 20 1
6.678 + 10 1,4,5
6.93 + 20 5
7.110 £ 20 1
7.730 £ 40 1,3
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Table 16.26: 'SF levels from “N(®*He, n), *°O(p, n), *O(®He, t) and °F(*He, He)

16F* b L b 16F* c JT d 16F* e 16F* f ch g J7 h
(MeV =+ keV) (MeV =+ keV) (MeV + keV) (keV)

0 1 0 (1) 0 0 40420 | (0)~
0.192 + 15 1 | 0.190+20 (07) 0.197 + 12 0.19 + 20 40 (1)~
0.425 + 15 3 | 0.425+10 > 2) 0.424+5 0425420 |40+30 | (2)
0.722+10 | (3) | 0.725+10 >2) 0.720 £ 6 0.72 420 <15 (3)~
3.751 + 10 0 | 3.775+10 (1) j 3.75 4+ 20 <40 1+
3.861 £ 10 2 | 3.880+10 3.86 + 20 < 20 (2)*
4.370 4+ 10 4.3754 10 (> 2) 4.37+20 | 50+20
4.646 + 10 0 | 4.661+10 j 466420 | 60+£20| 1t

4714201
4.973 + 10 2 4974201 =+
5.264 + 20
5.390 + 20 2 5.39+201 =+
5.448 + 20
5.528 =+ 20 2 5.53 4 20 =+
5.840 =+ 40
6.05 £201
6.230 & 50 j
6.371 & 20
6.678 £ 10 6.68 + 20
6.93+£201
7.110 + 20
7.730 £ 40 ]

@ See also Table 16.33 in (1971AJ02).
b 14N (3He, n)!SF (1973B0O50; E(3He) = 13 MeV).
¢ MN(He, np)'®0 (19760T02; E(*He) = 6.5 — 7.8 MeV).
d From angular correlation studies (19760T02).

¢ 160(p, n)L6F (1971MO34; E = 23.9 MeV).

F160(3He, t) and 'F(*He, ®He)'SF (1977NA19; E(*He) = 35 and 70 MeV, respectively).

& 14N(3He, n)I6F (1965ZA01,/19760T02).

h See (1965PE04,/1973B050,/1974FL06,19760T02,/1977NA19).
! Observed only in 19F(*He, SHe).
J Strongly excited states at £, = 7.6, 9.4 and 11.5 MeV (with Al = 1 distributions) and weakly excited states at
E, =3.76,4.65and 6.23 MeV (I = 0) are reported by (1981AN1A: abstract).
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Observed states of '°F are displayed in Table [16.26. At E(*He) = 70 MeV the transition
strengths favor the sequence 0—, 1-, 2, 3~ for the first four states of'°F (1977NA19).

16Ne
(Fig. 5)
GENERAL.: See also (1977AJ02).
Theoretical work: (1978GU10, 1978SP1C, 1981LI1M).
Reviews. (1977CEO05, 1979AL1J, 1980TR1E).

Mass of ®Ne: The Q-values of the 2°Ne(«, 8He) and °O(x*, 7~) reactions lead to an atomic
mass excess of 24.02 & 0.04 MeV for 1°Ne. ®Ne is then unbound with respect to decay into
140 + 2p by 1.43 MeV and is bound with respect to decay into °F + p by 0.04 MeV.

1. 1°0(7*, 77)1°Ne Qm = —28.76
Qo = —28.785 + 0.045 MeV (1980BU15).

At E,+ = 180 MeV °Ne, is populated. The cubic factor, d, in the IMME is calculated to be
2.5+3.7 keV based on Q, (1980BU15). See also (1977HO13, 1978BU09, 1980M105, 1981GR1J,
1981GR1K).

2. 2Ne(a, ®He)'Ne Qum = —60.23
Qo = —60.15 £ 0.08 MeV.

Table 16.27: Energy levels of °Ne

E, (MeV +keV) | J*; T | I'c.. (keV) | Decay | Reactions
0 0t; 2 50132 p 1,2
1.69+0.07 | (2*);2 2

At E, ~ 117.5 MeV, *Ne*(0, 1.69 £ 0.07) are populated, the former with a differential cross
section of 5 + 3 nb/sr at 8°(lab). The I'. ,,,. for the ground state group is 200 + 100 keV; applying
penetrability corrections leads to a total decay width of 5 — 100 keV. The di-proton branching ratio
is 10 — 90%, with the most probable value being 20%. The cubic term, d, in the IMME is 8 + 5
keV, 15 4 6 keV based, respectively, on the masses of **Ne*(0, 1.69). The first 7' = 2 states in'SF
[0T, 2] are predicted to lie at £, = 10.08 + 0.02 and 11.87 + 0.03 MeV (1978KEO06).
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