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200
(Not illustrated)

GENERAL:

Mass of 2°O: The mass excess 6t0O is estimated a$3.3 = 2 MeV by extrapolation from
heavierA = 4n isobars (seel@54SH28 1955AJ6)). 2°0 is then stable to neutron emission by
~ 4 MeV.

200 has not been observed. A recent attempt to detegtdescay was unsuccessful956KA1E
bombarded®O with 40-MeV a-particles {*O(«, 2py°0, Q. = —20.3) and found that; » is not
in the range 10 min to 150 years.1if/, is between 1 sec and 10 min, the cross section fordhe (
2p) reaction is less than a few milibarns.

Two possible reactions leading 0 are*O(t, pf°O (Q., = —0.5) and*’Ne(n, *He}°0O
(Qu = —22).

20F
(Fig. 44)
GENERAL:
Theory: See (957RA1Q.
1. 2°F(57)*°Ne Qm = 7.050
See’’Ne.
2.170(a, p°F Qm = —5.659
Not observed.
3.180(d, n)F Qm = 5.737 B, = 12.343
SeelF.
4.130(d, p)°0O Qm = 1.731 E, = 12.343

The proton yield has been measured fréipn = 0.79 to 0.88 MeV (L956AH1A). See also
(19597116 and*°0.



Table 20.1: Energy levels &fF

By JT T OF T Decay Reactions
(MeV + keV) (keV)

0 2°, 37 Tip = 11.4 £ 1sec 6~ 11,6,9,15, 23, 24
0.652+ 8 1+, 2+, 3" vy 15, 23
0.828 + 8 1+, 2+, 3" 15
0.988 + 8 1*,2%,3" 15
1.059 £ 8 0t, 1% ~y 15
1.309 +8 15
1.970 £ 8 15
2.048 &+ 8 1*,2%, 3" 15
2.195+8 1*,2%,3% 15
2.870 + 8 27,37,47 15
2.966 + 8 0-,17,27 15
3.491 + 8 0f, 17F 15
3.528 + 8 0t, 1% 15
3.586 + 8 15
3.681 + 8 15
3.961+9 15
4.079+9 0t, 1% 15
4275+ 9 15
4310+ 9 0, 1+ 15

5.04 + 20 0-,17,27 15
5.19 £ 20 0-,17,27 15
5.27 £ 20 0-,17,27 15
5.72 + 20 15
5.87 £ 20 0-,17,27 15
5.95 £ 20 0, 17,27 15
6.25 £+ 20 15
6.52 £ 20 0-,17,27 15
6.63 + 10 2- 0.36 + 0.08 n,v |9 10,15
6.65 £+ 10 1~ 1.4 n~y |9 10
6.70 £ 10 1~ 11£2 n,v |9 10




Table 20.1: Energy levels 8fF (continued)

By JT T OF T Decay Reactions
(MeV + keV) (keV)
6.87 + 15 24 + 10 n,v |910,11
6.93 + 25 190 £ 95 n,(y) | 9,10
7.01£15 24 + 14 n,(v) |9, 10,11
7.09+ 15 24 + 14 n~y |910,11
717415 24 + 10 n,v |9 10,15
7.35 n,(y) |9 11
7.39 n 11
7.44 n(y) 911
7.51 +20 n,(y) |9, 10,11
7.65 + 20 n,(y) | 9,10
7.79 + 20 n,y |9 10
8.18 + 20 n,y |9 10
8.55 £+ 20 n 10
8.74 + 20 n 10
9.8 + 100 nao |14
10.04 £ 50 n,a |14
10.11 £ 50 n,a |14
10.19 & 50 na |14
10.53 £ 50 na |14
10.81 & 50 na |14
11.22 £ 50 n,a |14
11.39 na |14
11.74 nao |14
11.92 nao |14
12.21 + 100 n,a |14
12.38 na |14
13.60 450 d,a |5
13.92 360 d,a |5
14.28 270 d,a |5
14.95 540 d,a |5




5. 150(d, o)) 1N Qum = 4.237 B, = 12.343

The cross section has been measuredtpr= 0.5 to 3.0 MeV. Resonances are observed at
Eq = 1.40, 1.75, 2.15, and 2.90 MeV, with widths of 500, 400, 300, an@ BéV, respectively,
corresponding t6°F*(13.60, 13.92, 14.28, and 14.95 Me\)957B003. See alsd®N.

6. 180(t, nf°F Qum = 6.085

See (956SH1A.

7.180(He, py°F Qm = 6.850

Not reported.

8. 180(a, dY°F Qu = —11.501

Not reported.

9. 9F(n, 7)2°F Qm = 6.606

The thermal capture cross section9id + 2 mb (1947SE33R The ~-spectrum has been
measured by1957CA2§ who find transitions withE., (corrected for recoil) 0f.600 + 0.011,
6.019 + 0.011, 5.54 £ 0.02, 5.28 4+ 0.02, and5.10 £ 0.02 MeV, with intensities of 30, 16, 24, 27,
and 14 photons per 100 captures, respectively. The 6.60 iheMd the ground state transition;
the other transitions are not uniquely determined. Uppeitdifor transitions td°F*(0.65, 0.83,
and 0.99 MeV) are 1, 3, and 7 photons per capture, respeactiVake ~-rays of energy 5.54 and
5.28 MeV may result from transitions tF*(1.06 and 1.31)1957CA2§. Two resonances féfF
production are observed &t = 280 and 590 keV, with widths: 20 keV and peak cross sections
of 1.2 and 1.3 mb, respectively]l’, ~ 15 eV (1950HE9). A number of additional resonances
appear in the rangg,, = 25 to 2000 keV: seel(958HU1§. See alsoX951KI39.

10.°F(n, n}°F B, = 6.606



The coherent scattering cross sectioB.&+ 0.3 b; the total cross section (epithermal, bound)
is4.0 + 0.1 b (1958HU1Y. The cross section is approximately constanta.7 b from 0.02 eV
to 20 keV (1958HU1§. Resonances in the total cross section are listed in T2h2 The J™
assignments indicated for the first three levels (p-wawepased on elastic scattering distributions
and total cross section$458BL549.

Total cross sections have been measurefl te=- 5 MeV by (1958WI139, from £, = 3to 14
MeV by (1954NEO3, from E, = 3.8 to 8.1 MeV by ((957BO13, from £, = 4.4 to 5.6 MeV
by (1956BE98 and fromFE,, = 7 to 14 MeV by (L958BR1§. The cross section shows structure
at least as high a&, ~ 7.5 MeV: see ((956BE98 1957B0O13 1958WI3§. For the presentation
of the data as a whole, se2968HU1§. Angular distributions have been measured and phase
shifts determined at five energies in the ratge= 0.66 to 2.92 MeV by (958WI3§. See also
(1955PA1B 1957LA14 and (L956NE1C theor.).

11.1°F(n, r)1*F* B, = 6.606

Observed resonances in the yield of 0.1 and 0.2 Me¥diation (seé’F) for £, < 1 MeV are
exhibited in Table20.3 A satisfactory fit to the excitation function fdf,, < 300 keV is obtained
on the assumption for p-wave resonanceg,at= 100 and 260 keV. The excitation functions for
0.1, 0.2, 1.24, and 1.37 MeY-rays have been measureddp = 2.2 MeV (1955FR1B.

The cross section for excitation 6f*(2.79) has been studied frof, = 3 to 3.6 MeV. The
very slow rise for the first 300 keV above threshold suggesisge spin difference between the
2.79 MeV level and the ground state967FR57. See alsol955AJ611956VA29.

12.19F(n, 2n)3F Qum = —10.414 B, = 6.606

The cross section df, = 14.1 MeV is 62 mb ((958AS63; at £, = 14.5 MeV it is 60 mb
(1953PA1Q0. See alsol952AJ38 1958RA1H.

13.°F(n, p}?0 Qum = —4.006 B, = 6.606

The excitation function has been measured filgm= 4.7 to 8.0 MeV; it shows a single broad
maximum at 7.5 MeV. FoF, < 8 MeV, the (n,a) cross section is at least twice as large as the (n,
p) cross sectionl055MB0). At E, = 14.5 MeV, o(n, a)la(n, p)= 1.2 + 0.4 (1958K0O03; o(n,

p) = 135 mb (1953PA1(J. See (958HU19.

14.°F(n, )N Qum = —1.500 B, = 6.606



Table 20.2: Resonances'itF(n, n)°F

Eo(keV) | Ty (keV) | o (b) | 2F* (MeV) | J7
274 | 0.38+0.082| 23.7° 6.63 |2 °
49.5P 1.4¢ 22.7 6.65 |1 °
99.5b 1M+2b | 227 670 |1 °

280t 10°¢ 25+ 10 10.0 6.87

340+£20°¢ | 200+ 100 8.0 6.93

4204£10¢ | 25415 8.8 7.01

510 £ 10°¢ 25+ 15 57 7.09

500410 | 25410 6.0 7.17

950¢ 4.0 7.51
1100¢ 3.5 7.65
1240¢ 4.2 7.79
1660¢ 3.6 8.18
20401 3.3 8.55
22501 3.0 8.74

a (1958HU18.

b (1955HI11G 1958HU18.

© (1950B0951958HU1S.

d (1951WI1A 1958WI36.

© (1957CR651957ME1E 1958BL59.

Observed resonances are listed in Ta&flet(1955B0O981955MB0® see graph in958HU19).
See also1937WI1A 1955B0O1C 1955GR181958K0O03.

15. F(d, py°F Qu = 4.379
Qo = 4.383 £ 0.015 (1957KH18;
Qo = 4.38 & 0.03 (1956EL1A.

Energy levels of°F derived from the proton groups are listed in TaB®5 (1952WA1A
1956EL1A 1957KH16. TheJ™ assignments given in the table result from analysis of arglis-
tributions by stripping theory. The angular distributidritee ground state protons has been studied
at a number of energied $53BR1C 1956 TA1D 1956VA17 19570N1A 1957SE1D. The pat-
tern varies strongly with energy, suggesting compoundeugcinteraction rather than stripping: it

8



Table 20.3: Resonances'itF(n, n~)'YF (1955FR1B

E,(0.1)| 0 #(0.1-MeV~) | E, (0.2) | o # (0.2-MeV~) | 20F*
(keV) (b) (keV) (b) (MeV)
(100) (6.70)
270 4.6 (300) 0.8 6.87
(390) 1.4 420 2.1 (7.01)
(500) 1.1 (7.08)
(780) 0.6 780 0.8 7.35
830 0.9 7.39
880 0.8 7.44
950 0.7 950 1.3 7.51

& Cross section$:40%.

is concluded that an earlier assignmentof 17 (1953BR1J is not supportedl(957SE1[). See
also (L9560K1A 1956 TO1C theor.). AtEy = 1.05 MeV, v rays are observed with,, = 0.64
and 1.06 MeV {954TH1B.
It is of interest to note that among the level$4F there occur seven groups with equal spacings
of 1651 keV, wheren is an integer for each group952WA1A 1956EL1A). AboveE, = 5 MeV,
only odd parity levels appear; below this value, even pgipredominate. The levels appear in
groups of the same parity, separateckb9.6 MeV (1956EL1A.

16.2°Ne(n, py'F

Not observed.

17.%°Ne(t,*He)*°F

Not observed.

18.2!Ne(n, dy°F

Not observed.

Qm = —6.267
Qum = —7.032
Qm = —10.797



Table 20.4: Resonances'itF(n, a)'*N

En a En b Omax a Omax c 20 F*
(MeV) (MeV) | (mb) | (mb) | (MeV)
3.4 9.8
3.61 £ 0.05 48 10.04
3.69 £ 0.05 55 10.11
3.77 £ 0.05 44 10.19
4.11+0.05 | 4.17 90 11.1 | 10.53
4.42 4+ 0.05 167 10.81
4.68 11.7
4.86 £+ 0.05 186 11.22
5.04 12.2 | 11.39
5.40 12.3 | 11.74
5.59 119 | 11.92
5.9+0.1 590 | 268 114 | 12.21
6.08 10.6 | 12.38

& (1955MB0): cross sections-40%.

b (1955B0O9$.

¢ (1955B0981958WA1Q.

Table 20.5: Proton groups frotF(d, pf°F

E, E, E, (2J +1)6? In JT
(MeV + keV) (MeV) (MeV) (%)
(1952WA1A) | (1957KH19 2 | (1956EL1A P | (1956EL1A | (1956EL1A
0
0.652 4+ 8 0.66 8.0 2°¢ 1+, 2%, 3"
0.828 £ 8 0.81 0.5 2 1+, 2%, 3"
0.988 £ 8 0.5 2 1+, 2%, 3"
1.059 + 8 1.08 0.1 0 0t, 1"
1.309 £ 8 1.34 iso.
1.970 £ 8
2.048 £ 8 8.1 2 1+, 2%, 3"
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Table 20.5: Proton groups frotF(d, pY°F (continued)

E, E, Ey (2J +1)6? Iy J7
(MeV + keV) (MeV) (MeV) (%)
(1952WA1A) | (1957KH19 * | (1956EL1A P | (1956EL1A | (1956EL1A
2.195+8 2.15 2.8 2 1+, 2%, 3"
2.870 £ 8 5.7 3 27,37,47
2.966 £+ 8 0.6 1 0-,17,2~
3.11
3.491 £ 8 7.1 0 0t 17
3.528 £ 8 7.1 0 0f, 17
3.586 + 8 3.58
3.681 £ 8 3.77
3.961 +9
4.079 £ 9 4.09 2.1 0 0f, 1+
4.275+9
4.310 £ 9 4.37 3.6 0 0t, 1"
(4.73)
(5.062 + 11) 4.86 5.04 0.7 1 0-,17,2~
5.16 5.19 1.0 1 0-,17,2~
5.27 1.8 1 0-,17,2~
541
5.54
5.72
5.87 4.4 0-,17,2~
5.95 9 0-,17,2~
6.07
6.17 6.25
6.36
6.47 6.52 9 1 0-,17,2~
6.65 6.63 5 1 0-,17,2~
6.74
6.81 7 1 0-,17,2~
6.98

11




Table 20.5: Proton groups frotF(d, pY°F (continued)

E, E, Ey (2J +1)6? Iy J7
(MeV + keV) (MeV) (MeV) (%)
(1952WA1A) | (1957KH19 * | (1956EL1A P | (1956EL1A | (1956EL1A
7.20 4 1 0-,17,2~

(1952WA1A: E4 = 1.8 MeV.

(1956EL1A: E4 = 8.9 MeV.

& Bq = 3.310 4.0 MeV; errorst 20-25 keV (L957KH18.

b evels 1-19 of {952WALA) identified, but not measured; errors on remaining lexelg keV (1956EL1A.
¢ See also1956TA1D 19570N1A 1957SE1D.

19. 2'Ne(d,*He°F Qum = —T7.530

Not observed.

20.2'Ne(t, a)?°F Qm = 6.789

Not observed.

21.22Ne(n, tf°F Qum = —14.905

Not observed.

22.22Ne(p,*He°F Qm = —15.670

Not observed.

23.22Ne(d,a)>F Qm = 2.681

Alpha particle groups have been observedat= 7.8 MeV corresponding to the ground state
and to a level a®.57 & 0.13 MeV (1951MI1A).

24. 2Na(n, o) *F Qum = —3.888
See (950JE1A.

12



20Ne
(Fig. 45)

GENERAL:
Theory: See (955GA1G 1955HELE 1956MO10 1957BA1H 1957RA1Q.
1.°Be(*N, )Ne Qm = 6.323

See (958GO7).

2. 1%0(a, v)*°Ne Qm = 4.753

An unsuccessful attempt has been made to observe the isalpaniforbidden transition be-
tween thel’ = 0 states at 7.19 MeV.J = 37) and 1.63 MeV { = 2%). The radiative width is
< 6 x 1073 eV, indicating an admixture df = 1 of < 1.3 x 1072 in 2°Ne*(7.19) (L957TO1B.
The relevance of alpha capture ffO to element synthesis has been discussedlBgCA1FK
1956HAL1C 1956HALD 1957BU66 1957LI1A 1957SA1B.

3. 160(a, n)“Ne Qum = —12.158 By = 4.753

See (947TEO).

4.1%0(a, p)°F Qum = —8.119 B, = 4.753
Seel“F.
5. 160(a, pn)*F QO = —18.533 B, = 4.753

See (947TEO).

6. 0(a, )'%0 By = 4.753

The elastic scattering has been studied in the rdnge- 0.9 to 4.0 MeV by ((953CA44 and
from £, = 3.9to 5.5 MeV by (1958MC6): see Table20.7. See alsol940FE0]11957CO1H
1958C0O5%and*¢0.

13



Table 20.6: Energy levels dfNe

E, J7 T T OF I Decay Reactions
(MeV + keV) (keV)

0 0*; 0 — stable | 1,9, 13, 20, 21, 22, 25
1.632 £ 4 2%:0 Tm = (7.6 £3.3) x 10713 sec v 9, 13,16, 20, 21, 22, 2
4.248 + 6 ;0 v 13, 20, 22, 25
4.969 + 6 >1;0 ¥ 9, 20, 22, 25
5.631 £6 ;0 13, 20, 22, 25
6.745 + 10 0*; 0 19 « 6
7.189 + 10 37;0 8 « 6, 13, 22
7.225+ 10 0*; 0 4 « 6, 13,20
7.457 + 10 27;0 8 « 6, 20
7.861 + 10 2%:0 2 « 6, 13, 20

~ 8.6 0*; 0 ~ 1300 « 6
8.76 17;0 4 « 6
~ 8.8 27;0 ~ 1200 « 6
8.84 (57);0 <4 « 6
8.91 17;0 20 « 6
9.11 47;0 8 « 6, 13, 20
9.34 +£100 | (<27) ¥ 13, 20
9.97 + 100 (1) (7), (o) | 13,20
(10.61 £ 100) : (1) (v) |13
11.11 v 13
11.19 ~y 13
11.33 ~y 13
11.42 v 13
11.69 v 13
11.87 (1) (7),« |13
12.27 ~y 13
12.51 v 13
13.086 + 8 1.0 p, 11
13.196 £ 8 1+ 3.1+0.2 p, « 11
13.253 1~ 100 p, « 11

14
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Table 20.6: Energy levels 8fNe (continued)

15

E, J7 T T OF I Decay Reactions
(MeV + keV) (keV)

13.253 0* 100 p, 11
13.332 + 8 0.9 p, « 11
13.440 + 8 (27) 28 4+ 3 p,a |11

13.491 1~ 190 p, « 11
13.511+8 1+ 5.8+0.7 p,a,v |9 10,11
13.548 + 10 1~ 33 p, @ 11
13.569 + 10 2t 63 p, « 11
13.613 + 10 2" ~ 10 p, « 10,11
13.667 + 8 6.2+ 1 p, « 10,11
13.673 + 10 0t, 2% 20 p, « 10, 11
13.690 + 10 1~ 110 p, 11
13.703 + 8 2- 5.1+0.3 p,a,v |9 10,11
13.730 £ 8 4.8+1 p, 10,11
13.757 + 10 0F ~ 170 p, 11
13.761 £ 8 1t 8.2+0.5 p,a,vy |9, 10,11

13.80 P,y 9
13.899 + 10 1~ ~ 200 p, 11
13.909 + 8 0.74+0.3 p,a,y |9, 10,11
13.932 4+ 10 2t 45 p, o 11
13.956 + 8 3 p, « 10,11
13.975 + 10 0F ~ 70 p, 11
14.003 + 8 100 £ 20 p, 11
14.046 + 10 1~ ~ 60 p, o 11
14.061 £+ 10 2t ~ 100 p, o 10, 11
14.092 + 8 (37) 175+1 p,a,v |9 10,11

14.13 3.8 P,y 9
14.154 £ 8 2- 5.240.5 p,a,vy |9, 10,11
14.167 £+ 10 2t 40 p, @ 11
14.179 £ 8 2- 105 +1 p,a,v |9 10,11
14.224 + 10 1t 14+1 P,y 9,10




Table 20.6: Energy levels 8fNe (continued)

E, J7 T T OF I Decay Reactions
(MeV + keV) (keV)
14.380 + 8 57+ 1 p, 10,11
14.436 + 60 55 p,o | 10,11
14.482 + 8 33+ 3 p, @ 10,11
14.497 + 10 0F 130 £5 p, 11
14.633 + 10 1~ 125+ 5 p, 11
14.725 £ 8 0, 17F 38+ 10 p, @ 10,11
14.802 £ 8 110 £ 20 p, @ 11
14.91 (47) 70 + 25 p, 11
15.07 (27) 75+ 25 p, 11
15.08 80 p, « 11
15.26 27 p, 11
15.34 (01) 285+ 25 p, 11
15.37 85 p, « 11
15.42 75 p, 11
15.53 55 p, « 11
15.55 120 p, « 11
15.67 p, « 11
15.74 28 p, 11
15.84 150 p, « 11
15.90 78 p, 11
16.05 100 p, « 11
16.19 38 p, « 11
(16.20) (75) p, 11
(16.28) (110) p, 11
16.37 (100) p, « 11
16.54 p, « 11
16.60 28 p, 11
16.61 190 p, « 11
16.65 130 p, « 11
16.67 105 p, « 11

16




Table 20.6: Energy levels 8fNe (continued)

E, J7 T T OF I Decay Reactions
(MeV + keV) (keV)
16.80 95 p, « 11
16.95 45 p,a,n | 11,12
17.02 95 p, « 11
17.11 85 p,a,n | 11,12
17.14 25 p,a,n | 11,12
17.22 25 p,a,n | 11,12
17.26 57 p, N 12
17.33 60 p, « 11
17.35 25 p,a,n | 11,12
17.41 35 p,a,n | 11,12
17.53 85 p, « 11
17.61 35 p, « 11
17.61 19 p,a,n | 11,12
17.69 30 p,a,n | 11,12
17.79 210 p, « 11
17.81 67 p, « 11
17.86 67 p,n |11,12
18.01 p, N 12
18.34 p, N 12
18.66 p,n |12
19.02 p,n |12
7.170(cr, n*°Ne Qwm = 0.608

Not observed.

8. 180(*He, n}°Ne Qm = 13.117

Not observed.

17



Table 20.7: ResonancesfitO(a, a)'°O

E, Cem. 62 J" 2Ne* Reference
(MeV) (keV) (%) (MeV)
2.490 19 22 0* 6.745 | (1953CA44
3.045 8 36 3 7.189 | (1953CA4)
3.090 4 1.1 | 0t | 7.225 | (1953CA4)
3.380 8 4.7 2 7.457 | (1953CA44)
3.885 2 0.6 2 7.861 | (1953CA44
~ 4.8 ~ 1300 | = 70 0" | =~ 8.6 (1958MC6) »
5.01 4 0.23 | 1~ 8.76 (1958MC6) »
~5.1 ~ 1200 | ~ 95 2t | ~88 (1958MC6) 2
5.11 <4 (57) 8.84 (1958MC6) »
5.19 20 1.0 1~ 8.91 (1958MC6) »
5.44 8 3.9 4+ 9.11 (1958MC6) »
5.6 (17) 9.2 (1940FEQ)
6.7 (17)| 10.1 (1940FEQ)
@ Preliminary results.
9. F(p,v)*’Ne Qum = 12.873

Resonances for capture radiation are listed in T2BI8 (1954S107 1955FA1A. The level
formed atE/, = 0.67 MeV decays predominantly to the 1.63 MeV stdfe:= 2.2 eV (1951CA1A
1952J0101955CL1B. The angular distribution of the hard radiation is isotcopithin two per
cent (L955FA1A). The~-y angular correlation shows that the transition to the 1.6¥ Miate is
predominantly M1. The direct ground state transitiorni8.02 eV which implies different nucleon
configurations for the ground and first excited state¥Ne (1955CL1B. At E, = 0.67 and 1.09
MeV, cascades through the 4.97 MeV state have been obsérlied.97 MeV level decays with
> 95% probability through the 1.63 MeV state. Tripjecorrelations (C— 4.97 — 1.63 — 0)
show.J # 0 for the 4.97 MeV state. Since a cascade takes place to it fneni & 17 state at the
0.67 MeV resonanced, < 3 (1958G0O03. See alsol953WI1F 1957WA1B 1958BR1D).

10. (a)*F(p, p)°F
(b) F(p, p)"F*

by, = 12873

18



Table 20.8: Resonances'itF(p, 7)*°Ne

E, r Yield # 2Ne*
(keV) | (keV) (%) (MeV)
669" ° 7.5 1.80+0.36 | 13.511f
874¢ 0.03+0.01¢ | 13.703f
935¢ 0.03+0.01 | 13.761f
980°¢ 0.224+0.044 | 13.80

1091% ¢ | < 1.2 0.34 £0.07 | 13.909
1280¢ 0.06 +£0.01 | 14.092f
1320 © 4.0 0.90+0.184| 14.13

1350°¢ 0.124+0.02 | 14.154
1370°¢ 0.084+0.02 | 14.179
1420 ¢ | 15.7 0.35+0.074 | 14.224

2 Relative to'?F(p, ay)'60.

b (19545107 resonances foE, = 12 MeV).

¢ (1955FA1A resonances faE, > 8 MeV).

4 Resonance not observed f8F(p, a)'¢0.

° B, < 2eV (1953WI1H.

f Excitation energies fronf?F(p, ay): see Tabl€0.13
& Excitation energy fromM®F(p, p): see Table0.1Q

The elastic scattering has been studied in the rafige- 500 to 2000 keV by (954DE1A
1954PE1A 1955BA1G 1955WE44 1956DE33. Parameters for the observed resonances are
exhibited in Table20.9 taken mainly from {955BA10Q); values given by1956DE33 are in good
agreement with these. Orbital angular momentum assigregemive from angular distributions;

J™ from the anomaly shape, afid,/I" from o(p, p), o(p, P) ando(p, «) cross sections. At
E, = 340 keV, 480 keV (955WE443, and 598 keV [956DE33, the elastic scattering anomaly is
too small to be detected: it is concluded thgfI" is small for these resonances. Some unresolved
structure is observed df, = 900, 1092, and 1137 keV, in addition to a broad structure near
E, = 1700 keV (1955WE44. Itis of interest to note that two of the resonancedyat= 669 and

843 keV have comparatively large proton reduced widtB$6BA1Q. For high-energy scattering,
seeF.

Resonances for inelastic scattering involving the 110 ke %_ and 197 keV,J = g’L,
states of°F are listed in Tabl€0.10(1955BA99. Resonance structure in the yield of 109, 197,
1240, and 1360 ke\f-radiation is reported bylO58RA15 up to £, = 4.5 MeV. In general, the
resonances observed are identical with those reporteddtber°F + p reactions, although the
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Table 20.9: Levels of’Ne from *F(p, p)’F (1955BA1Q

E, | T | I Jm I,/T 62 | PNe*
(keV) | (keV) %) | (MeV)
340 | 29 | 0| 1t® | 0016 | 3.8 |13.196
508 | 37 | 1| 2" | 00012 0.38 |13.441
669 | 75 | 0 | 1t 098 | 9.6 |13.509
843 | 23 | 0| o 0.996 | 10.8 | 13.674
873 | 52 | 1| 22| 021 | 15 |13.702
935 | 80 | O | 1+ 0.17 | 0.44 |13.761
1346 | 45 | 1| 22 | 0.067 | 0.07 |14.152
1372 | 15 | 1| 2-» | 017 | 052 |14.176
1422 | 146 | 0 | 1t 0.85 | 0.92 |14.224
1694¢ 14.482
1940° 0) | (0%, 1) 14.716
2030° 14.802

& 17 not excluded by elastic scattering alone.
b not determined by (p, p): sééF(p, a)'¢0.
¢ (1956DE33.

relative intensities differ greatly. The nonresonantdief the 197 keV radiation appears to be
mainly due to Coulomb excitation, while that of the 110 keWiation suggests contributions from
broad, unresolved s-wave resonande@PE1A 1955BA99. See also{954PE1¢andF.

11.°F(p, @)'°0 Qm = 8.119 B, = 12.873

For £, ~ 1 to 3 MeV, five a-particle groups are reported. All show resonance effedts w
relative intensities varying greatly with bombarding eyer The long-range groupx() leaves
160 in the ground stateJ( = 07); the next longestd(,) results in the formation of thé = 0+
nuclear pair-emitting state at 6.06 MeV, while the threeasmmg groups ¢, «as, a3) lead tovy-
ray emitting states at 6.14/(= 37), 6.91 ( = 2%), and 7.12 MeV { = 17). At E, > 3 MeV,
excitation of highet®O levels occurs: se€0. Resonances far, ando, (Tables20.11and20.12
are generally identical and different from those &Qr «», a3 (Table20.13. The resonances for
o anda,, are required to have eveh evenr or odd.J, odd~, while thea;, as, as resonances,
insofar as their assignments are known, are all odd-evewenredd.
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Table 20.10: Resonances'ttF(p, p)!?F* (1955BA99

E, |J7| Tw T, T, 2> | 62 | B in®Ne
(keV) keV) | (eV) (eV) (%) %) | (MeV)
340 (17| 29 |<05 |<o01 |<15 13.196
483 22 | <15 |<15 13.332
508 27| 37 | <500 |<500 |<28 <145 | 13.441
669 |1t| 75 46 | <05 06 | <04 | 13.509
720 ~30 | < 10000 | < 10000 13.557
780" ~10 | <400 |~ 9000 13.614
831 83 | <6 ~ 2300 13.662
845 ot 23 ~ 50 < 10 ~ (.14 < 0.92 13.676
873 |2 | 52 |<2 570 | <0.07 2.7 | 13.702
900 48 | <30 | ~2200 13.728
935 [1t| 80 | 3000 | <20 50 |<08 | 13.761
1092 <12 13.910
1137¢ 3.7 | <40 | ~2100 13.953
~ 1250 ~80 | A~ 70000 | < 4000 14.061
1290 19 | <600 | =900 14.099
1346 |2 | 45 300 600 0.92 0.24| 14.152
1372 |27 | 15 700 | 1400 1.93 0.56| 14.176
1422 |17 [ 146+1| 2200 | <35 056 | <011| 14.224
1610 ~ 14.403
1660 14.450
1700 14.488

a (1955BA1Q.

b (1955HU1A find E, = 780.3 + 0.8 keV, I' = 7.6 + 1.0 keV but assignment to this reaction is
uncertain.

¢ (1955HU1A find 1123 + 2.0 keV, T" = 22 + 5 keV, but assignment is uncertain.
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Table 20.11: Resonances for ground stafgarticles ) in **F(p, ag)'°O

E, (keV) Db (keV) | o (mb) | ¢f 02 2 (%) J* | 2Ne* (MeV)
4008 100 0.04 0 1- 13.253
400 100 0.005| O 0+ 13.253
650 200 0.2 00 1- 13.491
710% ¢ 35 <05 0.6 (17) 13.548
733 66 1.4 0.2 1.0 2+ 13.569
778 ~ 10 > 0.5 1.6 0.02 2+ 13.612
843 23 3.7 1.38 0.16 2t e 13.674

~ 860 120 1.0 |10.6 2.1 1- 13.690

~ 930 ~ 180 0.5 2.9 0+ 13.757

~ 1080 ~ 200 3.4 5.1 3.4 1- 13.899

1115 50 2.4 2.2 0.55 2+ 13.932
1160 ~ 70 5.1 1.1 ot 13.975
1235 P ~ 70 5.2 0.11 1.2 1- 14.046
~ 1250 2 ~ 150 0.26 | 0.6 2.7 2+ 14.061
1358 b ¢ 54 439 | 2.6 0.49 2+ 14.163
1640P <115 14.431
1709 © 140 53 0 0+ 14.497
1853P ¢ 132 76 0.4 1- 14.633
2110 ¢ 75 9 (41) 14.878
2310% ¢ 80 29 (21) 15.067
(2530)° (15.28)
2590 © 300 51410 (07) 15.33
2680° 80 15.42
(2820) (15.55)
2940 15.67
3120 170 15.84
3340 105 16.05
3680 (100) 16.37
3860 16.54
3980 135 16.65
4130 100 16.80
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Table 20.11: Resonances for ground stafearticles () in F(p, o)'°O
(continued)

B, (KeV) | T (keV) | o (mb) | ¢! 02 %) | J7 | 2Ne* (MeV)
4360 100 17.02
4460 95 17.11
4690 65 17.33
4900 90 17.53
4990 40 17.62

2 (19581S101958IS1): quoted cross sections in these references are resowastsgctions, derived from
analysis of angular distributions.

b (1958RA13.

©(1957CL43.

4 See also1958FRO3.

¢ J =0" from'F(p, p)°F; possiblyl’ = 1 (1955BA94 1955BA1Q.

ft=T(J. =1)/T(J. =0).

& (1958BR1K.

Studies of they, yield and of angular distributions have been madel®b7CL42 1957TALD
1958BR1K 1958FR03 19581S10Q 19581S1]1 1958RA1Y: see Table20.11 Assignments of
(1958IS1) and (957CL43 are based on detailed analysis of angular distributionss of in-
terest that the reduced widths of these levels, where knanergenerally less than a few per
cent of the single-particle limit. There is some disagresnoa the assignment of the prominent
E, = 843 keV resonance (compaté(p, p)F). The 1358 keV resonance reported here appears
to be distinct from theé?, = 1372 keV (J = 27) resonance seen tfAF(p, p}*F and'*F(p, a)'°0.
(1958BR1K find from angular distribution studies that the 720 keV reswe hay = 27, and is
formed in channel spin 0. Ned, = 400 keV, two resonances are required, with= 1~ and0™,
both withI" ~ 100 keV, J. = 0. A third resonance occurs &}, = 650 keV, with.J = 17, ' = 200
keV (1958BR1K).

A special study has been made to detect a possible resorante(p, a,)'°O at theE,, = 340
keV, J = 17, resonance. An upper limit of 2% resonant/nonresonantl y&found, indicat-
ing a maximum admixture af x 10~* of odd-parity component in the wave functions involved
(1957TALD see also1958WI141).

Resonances in th€F(p, o,)'0 yield have been investigated by9650CH53 1951PH1A
1954DE36 1955IS1A 19561S1A 19581S11 1958RA1Y: see Table20.12 Resonance locations
and absolute reduced widths appear to correspond closehose for (p,«,), although some
exceptions occur. In the work ofl§58RA1Y only 6 of 23 (p, ay) resonances have no clear
counterpart inr(p, o). For resonances d, = 1.35, 1.72, 1.88, and 2.33 Me¥; = 62 within
about 10%; at, = 2.17 MeV, a large difference occurs, possibly to be ascribed peguosition
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Table 20.12: Nuclear pair resonancas)(in *’F(p, a,)'°O

E, (keV) [T (keV) | cc(mb) |62 @) | J= |2Ne*(MeV)
710° 35 | ~0.2 2 1- 13.548
780 | ~10 |~02 0.15 | 2+ 13.614
842 23 3.4 027 | 2+ 13.673

1115 50 1.5 3.6 2+ 13.932
12360 | ~ 70 3 1.0 1- 14.047
1367 | 30 6.0 029 | 2+ 14.172
1630P 60 14.42
1720 95 |~ 18 14.51
1880 170 14.66
2170 95 14.94
2330 | ~ 100 15.09
2600 100 15.34
2680 100 15.42
2820 125 15.55
3120 145 15.84
3340 100 16.05
(3500) | (80) (16.20)
(3590) | (115) (16.28)
3960 200 16.64
4360 95 17.02
4690 | < 150 17.33
4900 115 17.53
4990 40 17.61
5170 220 17.79

2 (1950CH531951PH1A 1954DE3619581S1).

b (1958RA15.

¢ (1958IS1): resonant cross sections derived from analysis; see B&®HCH53.
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of several resonance$458RA15. Below E, = 1.3 MeV, several fairly large differences occur
(19581S1).

Resonances in the yield 6f— 7 MeV ~-rays have been studied by948B021 1949HE1A
1950AR1A 1950BA1A 1950CH1A 1950CH531952HU1CG 1952WI127 1953FA18§ 1953HU18
1953WI1F 1955BU1A 1955HU1A 1955KI28 1956BU27: see Table0.13

Table 20.13: Resonances foe 7 MeV ~-rays (v, o, as) in F(p, a)'°O

E, r o8 Iy, ! Iy, ! [y, ! J" 2Ne*
(keV) (keV) (mb) (eV) (eV) (eV) (MeV)
224.44 1.0 > 0.2 13.086
3405+0.3* | 3.34+02 | 160 2800 16 75 17| 13.196
483.64 09+0.1 | >32 |=~1700 ~30 | ~450 13.332
596.8 £1.0" | 30.0%£3 7.1 | 37000 <100 | <100 (27)'| 13.440
671.6£0.7> | 6.0+0.7 57 110 0.4 25 1t 13.511
834.8+0.9" | 6.5+1.0 19 total ~ 5400 13.667
874.0+£1.0°¢ | 50£0.3 | 540 2400 850 300 2 13.703
902.3+£0.9" | 514+1.0 23 | ~ 2500 < 130 13.730
935.1+£09" | 86405 | 180 2800 110 780 1t 13.761
1090 +£1.0% | 07403 | >13 13.909
(1123 +£2.0)> | 2245 (13.94)
1140 £ 1.0 | 2545 15 total ~ 1600 13.956
1189 +£7.0% | 110420 19 14.003
1283 +£1.4% | 18.6+1.0 29 | ~ 13000 | ~ 1300 | ~ 3200 | (3%) | 14.092
1348+ 1.3%¢ | 5640.5 89 1800 450 1050 2~ 14.154
1375+ 1.4 11.04+1.0 | 300 9100 840 520 2 14.179
(1607 £1.6)" | 6.0£1.0 14.380
1694+ 1.7>F | 35.04+ 3.0 14.482
1949 +£25%F | 40410 14.725
2030 £ 3.0 > | 120 £ 20 14.802
2320f 85 15.08
2510 30 15.26
2630 90 15.37
2800 60 15.53
3020 30 15.74
3190 80 15.90
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Table 20.13: Resonances for 7 MeV ~-rays (v, as, as) in F(p, )0
(continued)

E, r o® [y, [y, ! [y, ! JT 2ONe*
(keV) (keV) (mb) (eV) (eV) (eV) (MeV)
3490 40 16.19
3920 30 16.60
4000 110 16.67
4290 50 16.95
4490 30 17.14
4570 30 17.22
4710 30 17.35
4780 35 17.41
4990 20 17.61
5070 35 17.69
5200 70 17.81

2 (1955BU1A 1956BU27: see also1949MO1A 1952HU1Q. (1958BO7@ind ' = 2.4 + 0.3 keV).
b (1955HU1A assignment to this reaction probable but not certain).

¢ Observed values a&r2.5 + 1.8 (1953FA1§, 871.3 £ 0.4 (1955BU1A 1956BU23, 873.5 + 0.8 (1949HE1A,
872.4+ 0.4 keV (1958BO7¢, 874.5 + 0.9 keV (1955HU1A.

4 (1952HU1G 1953HU18 1958BO76.

© (1955KI29.

f(1952W127; these values should be reduced by about 0.2%: &%5(129.

€ (1950CH53: see also1948B0O2).

h (1950AR1A 1950BA1A 1950CH1A.

i (1950CH1A 1953WI1H.

i (1955BA9).

At E, = 224 keV, the angular distribution of 6 MeV radiation is anisqi® (1954NE1G.
The 6 — 7 MeV radiation produced at th&,, = 340, 483, 669, and 935 keV resonances is
isotropic or nearly sol(949DE1A 1951DA1B 1952SA1A 1953SA1B 1957GA1R 1957GO1h.
(1958RE?2J finds a 3.5% anisotropy df,, = 340 keV, indicating a 1% admixture of d-waves:
63 ~ 6%. At E, = 340, 669, and 935 keV, the;-v correlations establish that = 17 for the
corresponding’Ne levels (950AR1A 1950BA1A 1952SE1C 1957MA1A): this assignment
is confirmed for the 935 keV resonance by theangular distribution 1954PE1Q. Correla-
tions and angular distributions at tlie, = 874 keV resonance establish = 2~ for this level
(1952SE1C1954PE1C 1957MA1A), and the observed polarization of therays is consistent
with this assignmentl®53FA1B. The level corresponding th,, = 598 keV is assigned = 2~
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Table 20.14: Resonance parameterS i+ p © (1955BA1Q

E, J7 0% * (%)

(keV) Po P1 P2 o Q2 ag
340 1t 3.8 < 15 18.8 1.0 7.2
598 2” 0.38 | <28 <145 | 31 < 0.5 <51
669 1t 9.6 0.6 | <04 0.26 0.005 0.27
843 0t 10.8 ~0.14 | <0.92
873 2” 1.5 < 0.07 2.7 1.05" 1.45P 3.4
935 1t 0.44 50 | <0.8 3.3 0.34 2.3

1260 3"

1346 2” 0.07" 0.92 0.24| 0.36 0.21° 2.1

1372 2” 0.52P 1.93 0.56| 1.7 0.34° 0.86

1422 1t 0.92 0.56| <0.11 total < 0.034

2 pg, P1, P2 represent transitions t@F(0), (0.1), (0.2).a1, ae, oz represent transitions t§0(6.1),
(6.9), (7.1).

b Assuming lowest possible valuesipbee (957MA1A).

¢ See also {958IS1).

by (1950CH1A on the basis ofi-ray angular distributiong¥ (6) = 1 + 0.17 cos® # (1958RE2%:
see also {953WI1H. Levels corresponding to resonancedsgt= 1283 and 1348 keV are as-
signedJ = 3" by (1950CH1A. Angular distributions of thex groups atE,, = 1283 keV are not
inconsistent with/ = 37, but lead toJ = 2~ for the 1348 keV resonanc&é454PE1(¢. Gamma-
ray angular distributions at,, = 1375 keV indicate a pronounced anisotropy and are consistent
with J = 2~ (1953SA1B see alsd’F(p, p)°F). This is evidently not the same as the 1.36 MeV
o resonance(a;-y;) angular correlations have been studied b5 7MALA) at £, = 873, 935,
1250, 1280, 1346, and 1372 keV. For the= 2~ resonances at,, = 873, 1346, and 1372 keV,
the p-wave and f-wave proton reduced widths are comparable in magnitude: for the first and last,
g-wavea;-emission has a surprisingly large probability.

An analysis of certaiR®Ne levels into partial widths, based on information frétR(p, p), (p,
P), (p,~) and (p,«) is given by (955BA1G 1955BA94 19581S1): see Table20.14 It is noted
that a number of" = 1 levels may be expected in this region (compAFe.

12.F(p, n}°Ne Qm = —4.039 B, = 12.873

Observed resonances are listed in T&flel5(1951BL1A 1952WI27 1955MA84). See also
(1958TA03 1959Gl47.
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Table 20.15: Resonances'iF(p, n)°Ne

E, (MeV) I' (keV) | °Ne* (MeV)
4.29 45 16.95
4.46* 80 17.11
4.49 20 17.14
457 20 17.21
4.62* 60 17.26
4,71 25 17.35
4,78 45 17.41
4,992 20 17.61
5.07* 30 17.69
5.25% P 70 17.86
5.415 ¢ 18.01
5.75b ¢ 18.34
6.09¢ 18.66
6.47°¢ 19.02

a (1952WI127: these values should be decreased by
about 0.2%: seel@55KI2§.

b (1955MA84.

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

13. 9F(d, n°Ne Qm = 10.646

Levels of?’Ne derived from reported neutron groups are listed in Ta0l&6 see also1956BA1F,
1956TO1Q0. The earlier reported 2.2 MeV state appears to be spuribbs.g.s. and 1.6 MeV
groups show a clear stripping pattern, with= 0 and 2, respectively. No clear evidence is found
forthe 4.2 and 5.4 MeV levels &; = 9 MeV (1955CA1R. Levels atF, = 9.7 MeV (1950FR1Q
(9.97 ?), andF, = 11.85 MeV (1952WA1A) decay bya-particle emission.

Thresholds for production of radiation withE, ~ 10 — 12 MeV, are listed in Table0.17
(1955BU1E 1958BU13. Observedy-ray energies are exhibited in Tab29.18 (1951TE1B
1955BE8] 1957KR1BT . It is noted that levels yielding appreciabjeradiation must be pre-
sumed not to decay by-emission. The 9.97 and 10.61 MeV levels may be’the- 1 levels

 Note added in proof: Recent studies of the-spectra afZy = 3.6 MeV confirm the work of {955BE8) and are
not consistent with the fine structure reported in T&tlel 7(T.W. Bonner, private communication).
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Table 20.16: Neutron groups froiF(d, nf°Ne

E.*(MeV) | E.’(MeV) l Jr A
0 0 0 0+, 1+ 0.07
1.5 1.6 2 1,2+,3+ | 0.44
4.2
5.4
. S g { (0) (0+,1%) 0.039

2) | (1*,2%,3%) | 1.0
9.0 9.2 1 0-,1-,2~ | 0.054
10.1

a (1940BO1A.

b (1955CALE E4 = 9 MeV).

¢ Unresolved levels; the angular distribution shows a contgo$/, = 0 and 2.
4 Proton capture probability, in ¢.g.s. units] 0.

corresponding t&°F(0) and *(0.65). The 10.6 MeV level has not been reportedhinather reac-
tion.

14. YF(CHe, df°Ne Qum = 7.379

Not reported.

15.°F(a, t)*Ne Qum = —6.940

Not reported.

16.20F(37)2°Ne Qm = 7.050

The decay is to the 1.6 MeV state ¥Ne: Ez(max) = 5.413 + 0.013 MeV. The energy of
the subsequent-ray is1.629 + 0.005 MeV (1952AL26 1952AL3Q 1954W023. The relative
intensity of the ground-state transition<is3.2 x 10~% (1954W023. The Fermi plot is straight
from the end point t&&; = 1 MeV. With a half-life of 11.4 seclog ft (1.63 MeV state)= 4.99,
log ft (ground state), 9 (1954W023. A search fory-v coincidences from the cascade decay of
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Table 20.17: Levels of’Ne from F(d, nf’Ne

thresholds 1955BU1E 1958BU12)

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

Table 20.18: Gamma radiation froftF(d, n}’Ne

E, (MeV) Assignment
A B C C
6.7+ 0.3
7.2
8.1+04 8.4 9.97 — 1.6
9.3+0.3 9.4 9.34+ 0.1 9.34 — g.s.
10.1 9.97+0.1 9.97 — g.s.
10.61 .S.
10.6 | 10.61+ 0.1 061 =g
122 — 1.6
114 — g.s.
11.5+04 11.51£0.2 r
11.7 — g.s.

A: (1951TE1B: B4 = 1.56 MeV.
B: (1957KR1B.

C: (1955BE8): Eq = 3.6 MeV. Corrected for Doppler shift.
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the 4.97 MeV state was unsuccessfisly ft > 6.5 (1958KA14. The (5-v) angular correlation
has the formiV () = 1 + acos® 6, wherea = (0.94 + 0.28) x 1072, The anisotropy is attributed
to a “weak magnetic” interaction associated with the anomahucleon moments. The signof
indicates] = 2+ for 2°F (1958B0651958GE1Q,.

17.%°Ne(y, n)’Ne Qm = —16.912

A giant resonance is observediat = 21.5 MeV with I' = 6.6 MeV ando(max) = 7.3 mb
(1954FE18. See alsoX957BA1H theor.).

18. Ne(y, p)'°F Qum = —12.873

See (956AT1A 1957KO1G 1957WA1G.

19.2°Ne(y, )0 Qm = —4.753

See (953ER1B1956AT1A 1957KO1G 1957WA1G.

20.2°Ne(p, p)*°Ne*

2'Ne levels derived from observations of proton groups atedisn Table20.19(1954FR43
1956SCL1l. A 2.6 MeVy-ray has been observed in coincidence with thgnoup (4.2 MeV state)
atE, = 5.85 MeV (1957KR1B. At £, = 185 MeYV, inelastic peaks corresponding to levels near
5 and 20 MeV are observed458TY1D).

Elastic scattering angular distributions have been stlidi¢he ranger, = 1.8 to 4.3 MeV by
(1955HALR, for £, = 4.7 to 5.5 MeV by (1958K05§, at 9.5 MeV by (954FR431956BU9%5
1957GI14. Angular distributions of inelastic groups are reportgd(h954FR43 1956SC1F
1957GI14 1958K05§. See alsol957BUS2 theor.).

21.2°Ne(d, d)*°Ne*

At E4 = 7.8 MeV, an inelastic deuteron group is observed correspondirggstate at .66 +
0.02 MeV (1951MI1A). The angular distribution, analyzed by the direct intéoarctheory (of
(1952HU1B), indicated = 2, J = 1, 2,3"; the observed distributions can also be ascribed to elec-
tric excitation, but the required moments are about twomrdéemagnitude too largel58VA0G.
See also1952MI1B).
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Table 20.19: Levels of’Ne from2**Ne(p, p)*’Ne*, *’Ne(x, o’)*°’Ne*
and®*Na(p,a)*’Ne

E.® E." E,° E 1
(MeV + keV) (MeV) (MeV) (MeV + keV)
0 0 0 0
1.58 £ 10 1.63 1.63 1.635+6°
4.20 £ 10 4.26 4.25 4.248 + 6
4.95 + 20 4.97 4.97 4.969 + 6
5.62 + 20 5.81 5.81 5.631 +6
7.2
7.45
7.85
9.2
10.0

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

b 20Ne(p, B): (1956SC1F, E, = 18 MeV; energies for identification only.
¢ 20Ne(q, o'): (1958SE5), E, = 18 MeV, energies for identification only.
4 23Na(p,a): (1957BU39, E, = 7.0 to 7.5 MeV.

¢ 1.634 + 4 (1953D002.

22.2Ne(a, o/)*°Ne*

At E, = 18.0 MeV, inelastic groups are observed #Ne states at 1.63, 4.25, 4.97, 5.81,
and 7.2 MeV: see Tablg0.19 Angular distributions forag(g.s.) anda; show sharp diffrac-
tions maxima characteristic of direct interactidi®$8SE5). See alsol957MO1G theor.) and
(1957ENO).

23.22Ne(p, tf°Ne Qm = —8.638

Not reported.

24.Na(3+)>°Ne Qm = 15.333
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The decay proceeds to excited state$’dfe between 6.8 and 10.8 MeV which decaydy
particle emission¥950AL57. The half-life is0.23 £+ 0.08 sec (951SH3§, 0.385 + 0.01 sec
(1953HO0). See alsoX957ENO).

25.2Na(p, @)®Ne Qm = 2.379
Qo = 2.370 = 0.008 (1957BU39;
Qo = 2.379 + 0.003 (1953D002;
Qo = 2.372 + 0.008 (1952VALA).

At £, = 7.04 to 7.45 MeV, fivea-groups are observed, corresponding to the ground state and

to levels at 1.635, 4.248, 4.969, and 5.631 M@¥53D004 1957BU3§: see Table20.19 The

first excited state decays with a mean lifg 06 + 3.3) x 107® sec (956DE23, emitting ay-ray

with £, = 1.6340.02 (1954ST9), 1.6294+0.008 MeV (1954NE1DQ 1955NE1B. Over 90% of the
decays of the 4.25 and 4.97 MeV states are by cascades thitoeigt63 MeV statel957KR1B

see also(958KR67). At a resonance located &t, = 1.255 MeV, the o~y correlation permits

the unique assignment of = 17 to the?!Mg state and/ = 2" to the 1.63 MeV state oi’Ne
(1953SE1GQ. See alsol954ST921955RU1B 1956SQ1A 1957ENO).
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