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

See (977CE051983ANZQ 1986AN07 1987SIZX).

ZOB
(Not observed)

The mass excess &B is predicted to be 69.08 MeML§74THO0). 2°B is then unstable with
respect to breakup intdB + n by 0.9 MeV: seé”B in (1995TI07% and (L978AJ03 1983ANZQ)
and see the work on effective interactions for the (Op1sQd)ear shell-model spacég92WA23).

20C
(Not illustrated)

20C has been observed in heavy ion projectile fragmentatiacti@ns (987G105 1990MU0G
1991MU19 and in proton-induced target-fragmentation reactidé®8{7VI13 1988MU08 1993W0OZ32.
The atomic mass excess3is 5604:0.200 MeV (1995AU09. Itis then stable with respect t¢C+n
and'®C + 2n by 3.3 and 3.5 MeV, respectively-delayed neutron emission has been observed
(1987GI05 1990MU0G 1991MU19.

The half life and neutron emission probability have beensuezd to ber;» = 1673* ms,

P, =504 30 (1989LE1§ andr; , = 147 ms, P, = 72 £ 14 (1990MU0H.

Shell model calculations for exotic light nuclei are delsed in (L988P0OZ$ 1993P0O1)L
Shell model interactions constructed for the Op1s0d nudeell model space are reported in
(1992WA23). Self-consistent calculations of light nuclei using trensity functional method are
reported in {990LO1). See also the calculation of ground state properties tepar (L1996GR21
1996RE1Y, and seel996SH13} for a description of a simple model of neutron “halo nuclag-
plied to 2°C. Microscopic calculations of beta-decay half-lives o< Z < 108 neutron-rich
nuclei are reported iNLO90STOY. See alsol987SN011993SA161994HA39.

20N
(Not illustrated)

20N is particle stable. Its atomic mass exceszli§70 & 0.050 MeV (1995AU04. It has been
observed in heavy-ion transfet4890R03 and projectile fragmentation reactions987GI05
1988DUZT, 1988MU08 1990MU0G 19910R0) and in target fragmentation reactiod®88WO09
1991RE021993W0OZJ. See also the reviewl988VIZP. Mass measurements were reported in
(1987GI105 1988WO0O09 19890R03 19910R01 1993W0OZJ. Nuclear matter rms radii have
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been derived from measurements of interaction cross ssctit’’N on carbon by 1995CH1X%
1996CH241996KR1A). Measurements of beta-delayed neutron emission areildedan (1988DUZT).

The half-life of°N is 70 & 40 ms (L988DUZT), 100759 ms (L988MU0§ 1990MU09, 142 +
19 ms (1991REQO.

The delayed neutron probability38 1'% (1988MU08 1990MU0§, 66.1+5.0% (1991REO.
See also1987BAZI, 1987DE1Q1987DUZU 1987SI1ZX 1989HU1E 1993REZX.

A review of the production of nuclei far from stability is mented in{989VOZM). Production
mechanisms are discussed iD88BAYZ). Predictions of beta-decay half-lives are described in
(1990STO8. Results of shell model calculations related to exotibtliguclei are discussed in
(1992WA22 1993P0O1). Bulk properties have been calculated with relativisteam field theory
in (1993PA13J.

200
(Figs. 1 and 5)

GENERAL: See Tabl0.1

1. 00(37)2F Qu = 3.814

200 decays with a half-life 0f3.51 £ 0.05 s to thel™ states’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, respec-
tively (1987AL06. Upper limits for the branching to other states®f are shown in Table Il of
(1987AL09. See alsoX985BR29.

2. 180(t, pyo Qm = 3.082
Qo = 3082.4 £ 1.3 keV (1985AN17). See alsol982AN1).

Figure 1: Energy levels 0. In level diagrams of this work (Figures 1-5), energy valaee plotted vertically in MeV, based on the ground state
as zero. Uncertain levels or transitions are indicated Ishekd lines; levels which are known to be particularly broadaioss-hatched. Values
of total angular momentunid, parity, and isobaric spifi” which appear to be reasonably well established are indiaatethe levels; less certain
assignments are enclosed in parentheses. For reactiortsigh ¥ O is the compound nucleus, some typical thin-target exaitefunctions are
shown schematically, with the yield plotted horizontallydahe bombarding energy vertically. Bombarding energresiradicated in laboratory
coordinates and plotted to scale in cm coordinates. Exsitetes of the residual nuclei involved in these reactione lganerally not been shown;
where transitions to such excited states are known to oecorace is sometimes used to suggest reference to anotheardiaFor reactions in
which the present nucleus occurs as a residual productaggai functions have not been shown. Further informatiorthe levels illustrated,

including a listing of the reactions in which each has beeseoked, is contained in the master table, entitled “Enezggl$ 0f200”.
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Table 20.12°0 — General

Reference Description

Models

1987BL18 Gogny'’s effective inter. used to calc. gnd. & excited statiespecific spin-isospin order
1987CH1J Nucl. struc. calcs. using mixed-config. shell model: effex& surfacesd-interactions
1987C0O31 Simple parametrization for low energy octupole modes ofiself nuclei

1987KR08 Discontinuity in ground state band plot of even-even nusléiaced to p-n interaction
1987LI1F Double delta & surface delta interactions used to calc. ligng spectra of "=220
1988BR11 Semi-empirical effective interactions for the 1s-0d shell

1988HI05  Effect on GT strength of config. mixing and p-n correl. in ex@mn sd-shell nucl.
1990SK04 A = 18 nuclei, effective interaction in the sd shell (also calc= 20 energy spectra)
1990ZH01 Nuclear structure studies of double Gamow-Teller and dohbbta decay strength
1991MA41 Finite nuclei calculations with realistic potential mosléBonn, Paris, Argonne)
1991WA11 Composite particle representation theory calcs Aot 20 states compared to shell model
19923104  Bonn potential used to evaluate energy spectra of someddkhell nuclei

1993AMO08 6p-2h core excitations itf O

1993P0O11 Shell-model calcs. of several properties of exotic lightleu(A = 4—30)

Complex reactions

Review:

1988J01B Exp. & theor. liquid drop & microscopic study of heavy ion raalctivity

Other articles:

1987MUO03 Evaporation model calc. of the emission of clusters by exlocitompound nuclei
1988BL11 Systematics of cluster-radioact.-decay constants froonascop. calcs. compared to data
1988IV02  Microscopic approach to the rates of radioactive decay bigson of heavy clusters
1989SA10 Total cross sections of reactions induced by neutron-ggtt huclei

1990GU02 Particle stability of O & Ne isotopes in the reaction 44 MeM¢teon*®Ca+ Ta

Other topics

Reviews:

1989RA16 Predxns. from systematics & tabulation of B(EZ; — 2;") values for even-even nucl.
1989SP01 Reduced electric-octupole transition probabilities, B(&™ — 3,), for even-even nucl.
1990TH1E Summary of topics presented at Workshop on Primordial Misylethesis

Other articles:

1987LI1F Double delta & surface delta interactions used to calc. ligng spectra of "—220
1990ZH01 Nuclear structure studies of double Gamow-Teller and dobbta decay strength

Ground state properties

Review:

1989RA17 Compilation of exp. data on nuclear moments for ground & textstates of nucl.
Other articles:

1987BL18 Gogny’s-plus-tensor inter. for gnd. & excited states witleafic spin-isospin order
1989SA10 Total cross sections of reactions induced by neutron-igttt huclei

1990LO11 Self-consistent calcs. of light neutron-rich nuclei usitemsity-functional method
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Table 20.12°0 — General (continued)

Reference Description

Ground state properties — continued

1993PA14 Relativistic mean field theory; calc. binding energy, rirdiiraleformation parameters
1993PA19 Continuation of 93PA14: effects of pairing correlations

1994CI02 Nuclear SU3 scheme used to calc. specific heat and shapgitmams light sd nuclei
1996GR21 Bulk prop. of light deformed nucl. derived from medium-mideli meson-exchange interaction
1996KR1A Nucl. matter radii calc. fod = 20 nucl.; evidence found for proton & neutron skins




Table 20.2: Energy Levels 6fO

E, (MeV + keV) Jo T T Decay | Reactions
0 0+; 2 7o =1351+£0.05s| 3= |1,23,4
1.67368 + 0.15 2t Tm = 10.5+ 0.4 ps vy 2,3, 4
g =—0.35240.015

3570 £ 7 4+ () 2,3,4
4.072+4 2t v 2,4
4.456 £ 5 0F Y 2,4
4.850 + 15 4+ (vy) |2
5.002+ 6 () 2
5234 +5 2+ (7) 2
5.304 %+ 6 2+ (v) |2
5.387+6 0t y 2
5.614+3 (37) (v) |2
6.555 + 8 (2) () 2
7.252+8 5- (7) 2
7.622+7 3-+4° 2
7.754+£5 4 2,3
7.855+ 6 (57) 2,3
8.554 + 8 4+ 2
8.804 £9 37 2,3
8.962 + 21 (0%) 2
9.770 £ 8 0t 2

10.125 + 11 2t 2,3




Table 20.3: Energy Levels 8fO from #O(t, pf’O ®

E, (keV) L JT
0.0 0 0+
1674 +3° 2 2+
3570 &£ 7 4 4+
4072 £ 4 2 o+
4456 £ 5 ¢ 0 0+
4850 & 15 4 4+
5002 £ 6
5234 £ 5 2 2+
5304 £ 6° 2 o+
5387 £ 6 0 0+
5614 + 3 3) (37)
6555 + 8 (2)
7252 £ 8 5 5~
7622 £ 7 344 37 44t
7754 £ 5 4 4+
7855 £ 6 (5) (57)
8554 + 8 4 4+
8804 £ 9 3 3~
8962 + 21 (0) (0%)
9770 £ 8 0 0+
10125 + 11 2 2+

2 (1979LA19: E; = 15 MeV. See also Table 20.3 i1978AJ03 and
(1979F0171979PI10).

b E, leads toE, = 1673.68 £ 0.15 keV (1973WA19.

¢ 6p-2h structure: sed §79LA04 1979LA19.

4 This strong state suggests that {pgxcitations are important
(1979LA18.



Observed proton groups are displayed in TaB@2and20.3 2°0O* (4.07) decays t3°0* (0,
1.67) with branchings of26 + 4) and(74 + 4)%. The ps angular correlations lead tb= 2; the
strength of the transition favors = +, [§(E2/M1) = —0.18 £ 0.08 for the2™ — 2% transition.]
200%(4.46) and®’0*(5.39) decay primarily vid’O*(1.67); the direct ground-state decay4s4%
for the first and < 7% for the second of these states. The angular correlatiensssentially
isotropic, favoring/™ = 0*. The transitiorf’0*(5.39 — 4.07) is not observed: the upper limit is
8%. See alsol978AJ031983AJ0). For a discussion afl = 20 isobaric states se@$82AN12
1985AN17.

3. 180(a, ppy°0O Qm = —16.732

See (983AJ0).

4. 180('80, 1°0)*°0 Qum = —0.624
See (983AJ0).
20|:
(Figs. 2 and 5)
GENERAL: See Tabl20.4

p = +2.0935(9) nm (1989RA1}
Q = —0.042(3) b (1989RA1}

1. 20F(37)®Ne Qu = 7.025

The half-life of *°F is (11.163 4 0.008) s (L1992WA04, (11.11 4+ 0.04) s (1995ITZY). For
earlier measurements seB87AJ03. 2°F decays principally t8"Ne* (1.63): se¢’Ne, reaction
37.

2. (@)SLi(*®N, p)°F Qm = 6.915
(b) "Li(*5N, d)*°F Qm = 1.068
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Figure 2: Energy levels o F. For notation see Fig. 1.

Excitation functions were measured for incident energies 10-30 MeV (1989C0O22.

3. 5Li(1%0, a)*°F Qm = 10.896

Activation cross sections were measuredfipe= 10-40 MeV by (L987DI07.

4. (a)'°B(*'B, p)°F Qum = 13.447
(b) HB(HB, d)20|: Qm — 4217

Excitation functions have been measuredat 6—32 MeV (1988CO12.
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Table 20.42°F — General

Reference

Description

1988BR11
1988ET01
1990DE34
1990SH12
1990SK04
1991B0O45
1991MA41
1991PI109

1991WA11
1992BE14
1992J104

1992WA22
1993P0O11
1995BE54
1996G0O38
1996RA04

1990DE34
1993BR12
1996RA04

Review:
1993ENO03
1996RA04

Model calculations

Semi-empirical effective interactions for the 1s-0d shell

Analysis of magnetic dipole transitions between sd-shates

20F & 2°Na nuclei and thé’Ne(p,~)?*°Na reaction in a microscopic three-cluster model
Extreme collective limits for the magnetic moments of odfttouclei

A = 18 nuclei, effective interaction in the sd shell (also calc= 20 energy spectra)
Democratic mapping used to calc. low-lying states of sd-farghell nuclei

Calculations of sd-shell nuclei with realistic potentiabdels (Bonn, Paris, Argonne)
Differential cross section data analyzed using microscomdel;?°F levels deduced
Composite Particle Representation Theory calcsdfer 20 states compared to shell model
Nuclear level densities and spin cut-off factors deducedhfmicroscopic theory

Bonn potential used to evaluate energy spectra of someddybhell nuclei using G-matrix
Effective interactions for the Op1s0d nuclear shell-magbeice

Shell-model calcs. of properties of exotic (and normaltiguclei (A = 4—30)

sd-shell study with multiconfiguration mixing approach liamge scale nucl. struc. calcs.
Calc. low nucl. excitations using method of successivetamdof nucleons

Large-basis (1s0d and 0f1p) shell-model calcs.

Special States
20F & 2°Na nuclei and thé’Ne(p,~)?°Na reaction; a possible™ state in*’Na, 2°F
Nature of the’Na 2646-keV level and the stellar reaction rate'fdte(p,v)>°Na
Spin and parity of thé’F 3172-keV level
Electromagnetic transitions

Strengths ofy-ray transitions inA = 5—44 nuclei
Meas. & calc. lifetimes of excited states3t-

Other articles:
1988ET01 Analysis of magnetic dipole transitions between sd-shatks

1990DE34

Review:
1988AP1A

2F & Na nuclei and thé’Ne(p,~)?*°Na reaction in a microscopic three-cluster model

Astrophysics

Neutrino diffusion, primordial nucleosynthesis and tlgrocess

1990TH1E Summary of topics presented at Workshop on Primordial Nisslethesis
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Table 20.42°F — General (continued)

Reference

Description

1993S013

Astrophysics (continued)

Methods for producing unstable nuclei & their relevance @jonexplosive stellar pro-
cesses

Other articles:

1990MA1Z
1992CA1J
1993BR12
1996RA04

1987BA1T
1987BUO7
1987EL14
1987MUO03
1989SA10
1989Y002

1988RO19
1989GE10
1990DE45
1993NA08
1994G049

Review:
1989RA17
1992PY1A

Nuclear reaction uncertainties in standard and non-stdratsmologies

Quasi-static evolution of ONeMg cores, explosive ignitd@mnsities & collapse explosion
Nature of the’Na 2646-keV level and the stellar reaction rate'fdde(p,v)>°Na

Spin and parity of thé’F 3172-keV level

Complex reactions

Spin-isospin excitations in nuclei with relativistic hgdaens

Projectile-like fragments frorffNe + " Au — counting simultaneously emitted neutrons
Isovector excitations in nuclei with composite projectil€He, t), (d,2He) & heavy ions
Study of the emission of clusters by excited compound nuclei

Total cross sections of reactions induced by neutron-rigit huclei

Quasi-elastic & deep inelastic transferfi® + 1*”Au for £ < 10 MeV/u

Other topics

Predictions for observation 6tF(A) levels using®Ne(y, K*) reaction

Threshold pion-nucleus amplitudes as predicted by cusigetbra

Searches for admixture of massive neutrinos into the eedtavour
Charge-symmetry-breaking N-N interaction in 1s0d-shedlnfrom p°—w andz’— mixing
Shell effects in systematization of cross sections forjrreactions on 14 MeV neutrons

Ground state properties

Compilation of exp. data on nuclear moments for ground & texcstates of nuclei
Nuclear quadrupole moments fgr= 1-20: precise calcs. on atoms & small molecules

Other articles:

1989SA10
1990SH12
1993R0O22
1996KR1A

Total cross sections of reactions induced by neutron-rgtit huclei

Extreme collective limits for the magnetic moments of oditiouclei

Determination of k- and(Q,-factors of short-lived nuclides

Nucl. matter radii calc. fod = 20 nucl.; evidence found for proton & neutron skins
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Table 20.5: Energy Levels 8fF 2

E, (MeV + keV) J5T rborl Decay Reactions
0 2%, 1 Ti/o = 11.163 £ 0.008 s 6~ 11,5,7,8,9,10,12,13
14, 17, 19, 24, 25, 27
30
0.65602 £ 0.03 3t Tm = 440 + 30 fs vy 8,9,10,12,13,14,17
24, 25, 27
0.82273 £ 0.03 4+ T = 79 £ 6 pS ol 8,9,10,12,13,14,17
24, 25, 27
0.98359 £ 0.03 1~ Tm = 1.96 £ 0.09 ps vy 8,9,10,12,13,14, 17
18, 19, 24, 25, 27
1.056848 + 0.004 1+ Tm =74+ 1.6fs y 9, 10, 12, 13, 14, 17,
18, 19, 24, 25, 27
1.30919 + 0.03 2” Tm = 1.87 +0.09 ps vy 8,9,10,12,14,17,19
24, 25, 27
1.8238+ 1.6 5T Tm < 65 fs ¥ 5,8,9, 10,12, 13, 17
25, 27
1.84380 + 0.03 2 Tm = 66 £ 5 fs ol 5,10, 12, 14,17,24
1.97083 £ 0.04 (37) Tm = 0.61 £ 0.09 ps vy 5,8,9, 10,12, 14, 17
25, 27
2.04398 £ 0.03 2+ Tm = 3.9+ 0.7fs ol 5,8,9, 10,12, 14, 17
24, 25, 27
2.19430 £+ 0.03 3" Tm =4.1£12fs ¥ 5,8,9, 10,12, 13, 14
17, 24, 25, 27
2.86486 £ 0.10 (37) Tm =29+ 4fs vy 8,9,10,12,14,17, 25
27
2.96611 £ 0.03 3t Tm =52+ 1.1fs ol 8,9,10,12 14,17 22,
25,27
2.9680 £ 1.5 (47) v 891012 17,25 27
3.17169 £ 0.14 (0, 17) ol 8,9,10,12,14,17, 25
27
3.48841 £ 0.03 1+ Tm = 11.7£0.7fs ol 8,9,10,12,14,17,18
25, 27
3.52631 £0.04 (07) Tm = 5.5 £0.6fs vy 12,14,17,25
3.58654 £ 0.03 (2) Tm = 1.1+0.6fs ol 8,910 12 14,17 25
3.58980 £ 0.04 (3) 8,9 1012 14,17 25
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Table 20.5: Energy Levels 8fF (continued)
E, (MeV + keV) J5T rborl Decay Reactions
3.669 & 3 (4%) v |89 12
3.68017 + 0.04 2) n=221+23fs v |9 10, 12, 14, 17, 25
27
3.7610 £2.0 (> 3) vy 8,9, 10, 12,17, 25, 2]
3.96507 £ 0.04 (17) Tm = 6.9£2.1fs vy 8,9,10,12,14,17, 25
27
4.08217 + 0.04 (17) T = 3.6 £0.7fs v |8,9,10,11,12, 14,17
25, 27
4.1993 + 2.7 >3 (v 18,917
4.2081 £ 2.6 >3 (v) |10,12,17,27
4.27709 £+ 0.04 (1*, 27) Tm =7x4fs ol 8,9, 10,12, 14,17, 2]
4.3120 &£ 2.6 (07) Tm =5.1£0.6fs ) 17
4.37147 £ 0.11 Tm < 4 fs vy 9,10, 14,17, 27
4.509 + 3 (v) |8,91017
4518 + 4 (v) 19 10 12,27
4.5846 + 3.0 (v) |8,9, 10,17
4.59172 £ 0.07 vy 12,14, 17, 27
4722 +12 (v) |12
47312 £2.9 (v) |9, 10,1727
4744 £ 12 (y) |8,12
47648 + 2.7 (v) |9, 10,12,17,27
4.89276 +0.17 ol 8,9, 14,17, 27
4.8994 £ 2.8 (v) |10,12,17
5.0415 & 3.1 (v) 19,1012,17, 27
5.0668 + 3.1 (v) |8,9,1017
5.130 £ 3 (v) |8,9,10,12,17,27
5.2261 & 0.4 Tm=14+1.1fs () |9, 10,12, 14,1727
5.255 & 15 (v) |8
5.28279 £0.17 Tm = 3.3£1.3fs vy 9,12,14,17, 27
5.31917 £ 0.04 Tm =49+1.1fs vy 8,9,1Q012, 14,17, 27
5.3461 & 3.3 (v) |10 12,17
5.352 43 (y) |9 17

15
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Table 20.5: Energy Levels 8fF (continued)

16

E, (MeV + keV) J5T rborl Decay Reactions
5.407 + 3 (v) |8,9,10,12,17,27
5.4521 + 3.8 (v 18,9,1012,17,27
5.4572 4 3.2 (v) |10,17
5.46589 + 0.17 vy 10, 14, 17
5.55534 + 0.04 Tm = 6.0+ 1.5fs y 10, 12,14, 17, 27
5574+ 6 (v) |9,10 12,27
5.588 & 2 () |17
5.62313 + 0.06 vy 9,10, 12,14, 17, 27
5.645 + 12 (v) |12
5.661 + 12 (v) |12
5.710 & 6 (v) |12,17,27
5.725 4 10 (v) |9
5.7649 + 3.4 (v) |8,9,1Q12,17,27
5.795 + 14 (v) | 10,12
5.8101 4+ 0.4 (y) |9,14,17,27
5.93613 +£0.03 2- Tm < 2fs vy 8,12 14,17 27
5.93910 + 0.10 v |81214,1727
5.951 44 (v) |10
6.007 & 14 (y) |8,12
6.01778 +£0.03 2- Tm = 3.3t 1.2fs vy 9,10 14,17
6.04498 + 0.08 vy 10,12, 14, 17, 27
6.065 & 14 (y) |12
6.079 & 14 (y) |12
6.095 & 14 () |12
6.111+ 14 (y) |12
6.136 + 14 (v) |12
6.154 + 14 (v) |8,9, 12,27
6.189 + 14 (v) |9,1012
6.213 + 14 (y) | 10,12,27
6.251 + 14 () | 12,27
6.287 + 14 (v) |12




Table 20.5: Energy Levels 8fF (continued)

E, (MeV + keV) J5T rborl Decay Reactions
6.2991 + 0.3 (v 19, 14,27
6.335 + 14 (v 19,12,27
6.355 + 14 () |8,912, 27
6.391 + 14 (v) |912,27
6.413 + 14 (v 19,12,27
6.444 + 14 () |12,27
6.458 + 14 (y) |8,12
6.481 + 14 () |9 12,27
6.509 4 14 () |12
6.519+ 3 0t 7T =2 y 12,26
6.578 + 14 (v) |9, 12,27
6.6270 + 0.3 2” [ = 0.31 £ 0.02 keV v,n | 14,15
6.6426 + 0.3 (3, 4) T < 0.08 keV v,n |14
6.6475 + 0.4 1~ [ = 1.59+0.10 keV v,n | 14,15
6.6934 + 0.6 1~ [ = 13.8+ 0.8 keV v,n |9, 14,15
6.7661 + 0.9 (27, 3,4%) [ < 0.6 keV v,n | 9,14, 22,27
6.825+5 n 9,15, 27
6.8567 £+ 1.0 2 [ =10+ 2 keV v,n |14
6.905 £+ 8 27
6.936 4 9
6.9678 = 1.0 1~ [ew =5+ 1keV v,n |9, 14,15
(7.0670 £ 1.2) 0~ (Tem = 2.4 £ 0.6 keV) v,n | 14,15
7.08 (17) Cem = 24 keV n 9,15
7.166 & 2 2(+) [em =8+ 1keV v,n |9 14,15,16
7232+ 7 9
7.283+4 9
7.319+8 (1) Lem = 33 keV v,n |9 14,15
7.37 £ 20 (1) Lo = 19 keV n |915
7.42 420 (21) T = 10 keV v,n |9 14,15
7.495+5 (2) Lem = 80 keV v,n |9 14,15
7.655+5 (27) Lo = 65 keV v,n |9 14,15

17




Table 20.5: Energy Levels 8fF (continued)

E, (MeV + keV) J5T rborl Decay Reactions
7.734+6 e = 140 keV n 9,15
7.843 +11 1~ (Tem = 50 & 10 keV) v,n |9 14
7.985+4 1 [ = 14 + 2 keV v,n |9 14

8.05 4+ 100 20T =2 26
8.062 + 8 9
8.113+4 Lo = 195 keV v,n |9 14,15
8.147+ 6 [ = 15 keV n 9,15
8.268 4+ 12 9
8.349 +4 9

8.421 [ = 27 keV n 15
8.50 [em = 140 keV n 15
8.72 Com < 30 keV n 9,15
8.77 [ = 76 keV n 9,15
8.94 [ = 73 keV n 9,15
9.01 9
9.2 n 13,15
9.52 [ewm = 110 keV n 15
9.65 e = 100 keV n 15
9.83 I = 33 keV n 15
9.85 Iem = 120 keV n 15
(9.886 + 10) n |15
9.90 Cem < 30 keV n 15
(9.929 + 10) n |15
(9.981 + 10) n |15
10.024 £+ 10 e = 150 keV n,a | 15,16
10.10 £ 50 na |16
10.228 £ 10 0-,1 e &~ 200 keV n,a | 15,16
10.480 + 10 [em =~ 10 keV n,a | 15,16
10.641 £+ 10 1,2 [ = 70 keV n 15
10.807 £+ 10 0-,1 [em = 310 keV n,a | 15,16
10.99 [ = 190 keV n 15
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Table 20.5: Energy Levels 8fF (continued)

E, (MeV + keV) J5T rborl Decay Reactions
(11.045 + 10) Tem ~ 30 keV n |15
(11.130 + 10) L < 25 keV n 15
(11.244 + 10) Tem < 25 keV n |15
(11.287 £ 10) n |15

11.49 + 50 nao |16
12.0 nao |16
12.24+100 n,a | 16
12.4 n,a |16
12.7 na | 13,16
13.2 nao |16
13.7 n,a | 15,16
14.0 16

@ See also Table?0.6-20.15

b Lifetimes quoted here are those adopted 1I896RA03; see Table VII of that work.

¢ Reaction numbers are underlined in cases where the rasohitthe experiment was inadequate for unequivocal
identification of the level observed.

5. 2C(°Be, py°F Qm = 4.076

For excitation curves involvingd’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 farandp; o, 344:
see ((983AJ0).

6. 3C('Li, Li)3C B, = 18.050

For fusion cross sections seé982DE3(). See alsd®C in (1991AJ0).

7.13C(°Be, dy°F Qm = 1.354

See (983AJ0).
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Table 20.6: Radiative transitions {fF 2

E; (MeV + keV) JT E; (MeV + keV) Branching (%) )
0.65602 + 0.03 3+ 0 100 0.10 £ 0.05
0.82273 4+ 0.03 4+ 0 33.2+24

0.65602 % 0.03 66.8 +2.4
0.98359 + 0.03 1- 0 100 b
1.056848 + 0.004 1t 0 100
1.30919 £ 0.03 2- 0 91.74+0.6 b
0.65602 % 0.03 24404
0.98359 + 0.03 4.940.4
1.056848 + 0.004 1.0£0.3
1.8238 + 1.6 5+ 0.82273 +0.03 100 —0.03 £ 0.07
1.84380 & 0.03 2- 0 91.3+0.6
0.65602 % 0.03 6.740.5
1.30919 4 0.03 1.9+£0.3
1.97083 £ 0.04 (37) 0 177417 —0.06 +0.14
0.82273 +0.03 51.9+2.7 40.27 £ 0.30
0.98659 + 0.03 0.8 4 0.4
1.30919 4 0.03 29.7 + 3.0
2.04398 +0.03 2+ 0 7.5+0.6
0.65602 =+ 0.03 91.8 + 0.7 0.08109°
1.30919 4 0.03 0.740.3
2.19430 + 0.03 3+ 0 47.0+£1.9 0.00 £ 0.09
0.82273 +0.03 51.2+1.9 40.07 £ 0.10
1.30919 4 0.03 1.8+0.4
2.86486 % 0.10 (37) 0 38.1+6.8
0.65602 % 0.03 48424
0.82273 +0.03 119445
1.30919 4 0.03 119426
1.84380 4 0.03 71424
1.97083 & 0.04 71424
2.04398 +0.03 119445
2.19430 +0.03 71424
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Table 20.6: Radiative transitions i * (continued)

E; (MeV + keV) JT E¢ (MeV + keV) Branching (%)

2.96611 £ 0.03 3* 0 271+14
0.65602 £ 0.03 1224+1.2
0.82273 £ 0.03 58.3 £ 1.7
2.19430 £+ 0.03 2.4+ 0.6
2.96800 £ 1.50 (47) 0.65602 £ 0.03 10 £ 10
0.82273 £ 0.03 38+ 10
1.30919 4+ 0.03 12410
1.97083 + 0.04 40+ 10

3.17169 £ 0.14 (0=, 17) 0.98359 £ 0.03 100
3.48841 £ 0.03 1t 0 72.6 £2.5
0.98359 £ 0.03 3.8+0.5
1.056848 + 0.004 71429
1.30919 4+ 0.03 9.24+0.7
1.84380 + 0.03 74407

3.52631 £+ 0.04 (07) 1.056848 + 0.004 100
3.58654 + 0.03 (2) 0 32.9+1.6
0.65602 £ 0.03 9.8+0.7
0.98359 £ 0.03 4.0+04
1.056848 + 0.004 10.2+3.1
1.84380 + 0.03 0.7£0.3
2.04398 £ 0.03 31.1£1.5
2.19430 £ 0.03 8.8+0.8
2.96611 £+ 0.03 26+0.3
3.58980 + 0.04 (3) 0 83.2+1.5
0.65602 £ 0.03 10.7+ 1.3
2.04398 £ 0.03 6.1 +0.9

3.669 + 3 0 100
3.68017 = 0.04 (2) 0 46.5+ 2.3
0.65602 £ 0.03 171+ 1.9
1.056848 £ 0.004 23.5+£1.6
1.30919 4+ 0.03 43+1.1
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Table 20.6: Radiative transitions i * (continued)

E; (MeV =+ keV) JT E; (MeV + keV) Branching (%)
1.84380 £+ 0.03 8.6£1.1
3.96507 £ 0.04 (17) 0.98359 £ 0.03 26.1£2.6
1.30919 + 0.03 58.2+£2.9
1.84380 + 0.03 10.4£1.5
3.17169 £ 0.14 5.2+£15
4.08217 £ 0.04 (17) 0 355+ 2.2
0.98359 £0.03 464+1.3
1.056848 £ 0.004 50.0 £ 2.3
2.04398 £+ 0.03 99+1.3
4.27709 £ 0.04 (1*, 27) 0.98359 £ 0.03 241+24
1.056848 £ 0.004 56.5 £ 2.8
2.04398 £0.03 19.4£25
4.37147 £ 0.11 0.98359 £ 0.03 93.8+3.0
3.68017 £0.04 6.2 £3.0
4.59172 4+ 0.07 0.98359 £ 0.03 60.0 £6.2
1.056848 £ 0.004 40.0 £ 6.2
4.89276 + 0.17 0.82273 £+ 0.03 35.0£7.6
2.19430 £0.03 20.0+£4.9
3.58654 £ 0.03 450+ 7.5
5.28279 £ 0.17 0 57 £ 10
1.056848 £ 0.004 43 £ 10
5.31917 £0.04 0 226+ 3.1
0.98359 £0.03 56.0 + 3.7
1.056848 £ 0.004 3.6+ 1.2
1.30919 + 0.03 11.9+ 3.3
1.84380 £+ 0.03 6.0£1.2
5.46589 £ 0.17 2.86486 £+ 0.10 100
5.55534 £ 0.04 0 30.6 £ 2.0
0.65602 £ 0.03 414+1.2
1.30919 £ 0.03 54.7+2.3
1.84380 £ 0.03 7T1+£1.7

22




Table 20.6: Radiative transitions i * (continued)

E; (MeV =+ keV) JT E; (MeV + keV) Branching (%)

2.86486 £+ 0.10 3.5+0.6

5.62313 £ 0.06 0 13.8 £ 3.3
0.98359 £0.03 39.7+5.1

1.30919 + 0.03 31.0+4.5

2.04398 £+ 0.03 15.5+£3.3

5.93613 £0.03 2” 0 6.6 £0.7
0.65602 £ 0.03 287+ 1.1

0.98359 £0.03 4.04+04

1.056848 £ 0.004 0.6 £0.2

1.30919 £ 0.03 0.5+£0.2

1.84380 + 0.03 1.2+£0.2

1.97083 £ 0.04 30.0£ 1.0

2.04398 £0.03 1.2+0.2

2.19430 £+ 0.03 40404

2.86486 £ 0.10 1.4+0.2

2.96611 £ 0.03 1.1£0.2

3.48841 £ 0.03 9.6 £0.5

3.58654 £ 0.03 21+£0.2

3.58980 £ 0.04 1.4+0.3

3.68017 £ 0.04 5.9+0.4

3.96507 £ 0.04 0.7£0.2

4.08217 £ 0.04 0.9+£0.2

5.93910 £ 0.10 0 124+ 3.1
0.98359 £0.03 23.6 £3.1

1.84380 + 0.03 31.5£3.2

2.04398 £0.03 13.5£3.1

3.58654 £ 0.03 19.1£3.1

6.01778 £0.03 2” 0 26.0£ 1.0
0.65602 £ 0.03 3.3+0.2

0.98359 £ 0.03 17.2£0.7

1.056848 £ 0.004 0.7+0.1
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Table 20.6: Radiative transitions i * (continued)

E; (MeV =+ keV) JT E; (MeV + keV) Branching (%)
1.30919 + 0.03 1.4+0.2
1.84380 + 0.03 4.64+0.2
1.97083 £ 0.04 1.0£0.1
2.04398 £0.03 0.7£0.1
2.19430 £ 0.03 29+0.2
2.86486 £ 0.10 0.4=£0.1
2.96611 £ 0.03 8.2+0.4
3.48841 £0.03 16.0 £ 0.8
3.58654 £ 0.03 9.7+0.8
3.58980 £ 0.04 5.3£0.2
3.68017 £ 0.04 0.4£0.1
3.96507 £ 0.04 0.14 4+ 0.03
4.08217 £ 0.04 2.0+£0.2
6.04498 £ 0.08 1.30919 + 0.03 277+£1.8
1.84380 + 0.03 554+ 2.1
3.48841 £0.03 8.2+ 1.5
3.58654 £ 0.03 3.1£0.6
3.96507 £ 0.04 5.6+ 1.0
6.519 +3° 0F 1.056848 £ 0.004 > 90
6.60135 £ 0.04 4 0 9.85 + 0.42
0.98359 £ 0.03 1.45 £ 0.07
1.056848 + 0.004 4.30£0.18
1.30919 + 0.03 2.47+0.12
1.84380 + 0.03 1.98 £ 0.09
1.97083 £ 0.04 0.06 £ 0.02
2.04398 £0.03 5.47+0.23
3.48841 £0.03 2.52+0.11
3.52631 £0.04 1.98 £ 0.10
3.58654 £ 0.03 4.24+0.18
3.68017 £ 0.04 0.99 + 0.06
3.96507 £ 0.04 1.02 £0.06
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Table 20.6: Radiative transitions i * (continued)

E; (MeV + keV) JT E¢ (MeV + keV) Branching (%) )
4.08217 £ 0.04 0.73 £ 0.06
4.27709 4+ 0.04 1.23 4+ 0.06
4.37147 £ 0.11 0.54 +£0.04
4.59172 £+ 0.07 0.49 + 0.05
4.89276 £0.17 0.27£0.04
5.22610 £ 0.40 0.05£0.02
5.28279 +£0.17 0.24 +£0.03
5.31917 £ 0.04 0.90 £ 0.06
5.46589 £+ 0.17 0.09+0.03
5.55534 £ 0.04 1.854+0.10
5.62313 + 0.06 0.64 +0.11
5.81010 £ 0.40 0.04 +£0.01
5.93613 £ 0.03 15.6 £ 0.8
5.93910 £ 0.10 1.07£0.16
6.01778 £0.03 37.7+1.1
6.04498 + 0.08 2.12+0.14
6.29910 £ 0.03 0.05+0.02

& Branching ratios from Table Il ofif096RA04 renormalized to add to 100%. For unobserved transitioreupp
limits see Table VI of (996RA0J.

b Pure E1.

¢ See?F, reaction 12.

d Capturing state. See Tal#6.11and (L996RA04.

¢ For higher states see Tal#16.9 See also Table 20.7 i1987AJ02.

8. 13C(!'B, a)2°F Qm = 9.385

The upper of the two states at 2.97 MeV has an excitation gn&rg@968 + 2 keV and~y
branching ratios of40 + 10) and (38 + 10)%, respectively, t6°F* (1.97, 0.82)[J™ = (37), 4]
this is consistent with/™ = (47) for 2°F* (2.968) (L978LE19 1996RA0J.

The reaction$*C(*'B, )*°F and'!B(**C, o)*°F were used to populatéF states up td7, =
10.1 MeV by (1988L128. Comparisons with*N("Li, p)2°F were discussed.
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Table 20.7: Some states UF reported in*N("Li, p) ®

E, (keV) JT E, (keV) JT
0 2+ 5282 + 11 ©
657 £ 6 3+ 5316 + 7 ©
820+ 5 4+ 5350 £ 5 3+
984 + 5 1- 5405 + 4 ©
1049 £+ 5 1t 5448 + 6P
1310+ 6 2- 5560 =6 °
1826 4+4" 5+ 5612+ 5P ¢
1969 + 5 (37) 5725 + 10 (2,3,4,5)
2040 + 3 2+ 5765 + 8 3+
2194 + 6 3+ 5803 + 7 1t
2863 + 5 (37) 5940 + 5 ©
2962+ 3P 6021 +£4°
3171 +4 1+ 6090 + 7 (07)
3491+ 3P 0+ 6160 + 5 ((17), 2,3%)
3578 £ 5°¢ 6193 + 6 (27, 3,47)
3674.2+2.8°¢ 6297 £ 5P ¢
3756.5 & 2.3 (2=, 3H) 1 6344 £ 9P ¢
3967+ 5 1t 6379+ 5P c
4080 £ 4 ¢ 6417 £ 4 (37, 4,5,(6%))
4198 £3°P 6470 + 4 ©
42744 3P 6565 + 6 P ©
4366 + 8 0-) 6600 £8P c
45124+ 4 (37,47,5T,6%) 6633+ 3P
4579 £4°b 6695 + 3 ©
4728 £5 (37,47,4%,5%) 6756 + 3 (27, 3,4%)
4760 £ 5 (4=,57,67,6%,7T,8%) 6823 + 3
4889 £ 4P c 6936 + 4
5032 + 4 2~ 6968 + 4
5064 + 5 (1-,2,3%) 6991 + 7
5128 + 5 (27, 3,4%) 7034+ 94
5222 + 4 (1, 2) 7080 + 7
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Table 20.7: Some states 8f reported int*N("Li, p)  (continued)

E, (keV) Jr B, (keV) J
7154+ 5 8113 + 4
7232 + 7 8147 + 6
7283 + 4 8268 + 12
7319+ 8 8349 + 4
7370 + 20 8573
7419 + 20 8697
7495 + 5 8754
7655 + 5 8792
7734+ 6 8907
7865 + 16 8946
7975+ 5 9022
8062 + 8

a B("Li) = 16 MeV. Levels forE, = 0 — 4366 keV are from (977FO1). Levels for4512 — 9022
are from (L985FO0Y. Please note that the density of states is very high anavitet J™ assignments
are made [based on cross sections andthet 1 relationship, with slopes which are different for
even- and odd-parity states], these depend on the statewyhmeen resolved.

b Unresolved.

¢ See (985F00Y.

4 All the observed groups faE, > 7.0 MeV appear to be due to unresolved states. $685FO0Y
for oo (0° — 90°) and.J™.

¢ Possible doublet.

fIf single state.

9. UN("Li, p)2°F Qum = 10.499

Tables20.7here and 20.6 in1983AJ0) display?F states reported in this reaction.

10.160("Li, *He}°F Qm = —4.743

For reported states see Table 20.61883AJ0).
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11. (a)'80(d, n)°F Qm = 5.770 B, = 12.371

(b) 8O(d, p)°O O = 1.731
(c) '*O(d, dy*0

(d) 8O(d, *He)''N QO = —10.448
(€)*0(d, a)'*N Ou = 4.246

See (983AJ0) for a listing of the polarization measurements. For VAP sugaments at
E4 = 52 MeV (reaction (e)), seel@82MA25. See alsd?O and’F in (1995T10%, and'*N and
"N in (1993TI107. See alsol986SE1B.

12.1850(He, pf°F Qum = 6.877

In earlier work, proton groups have been observed to stdté¥-awith £, < 4.1 MeV: see
Table 20.8 in {978AJ03. Angular distributionsy-ray polarization data and branching ratios lead
to the J™ values shown in that table. A statefdt = 6519 + 3 keV is also populated. It decays
primarily ( > 90%) to?°F* (1.06)[J™ = 17]: thev-rays are isotropic?’F* (6.52) is thed™; T' = 2
analog of the ground state #fO: see {978AJ031977BA5().

More recently, the reaction was studied?t®0) = 18 MeV (1992CH39. Energy levels were
measured up t@, ~ 8 MeV. See Tabl®0.8 See alsol987SEL1Y.

13.180(a, d)°F Qm = —11.476

At E, = 64.4 MeV angular distributions have been reported’é* (0, 0.66, 0.82, 1.06, 1.82,
2.20,2.97,4.24,5.07,5.44,5.80, 6.67, 7.29, 7.75, 8.3%5,8.00, 9.24, 9.78, 10.01, 10.51, 10.85,
11.56, 12.32, 12.72)L assignments are made [the groups abByex~ 2.9 MeV are probably
unresolved] {986KA39.

14.°F(n,7)>F Qm = 6.601
Qo = 6601.35 & 0.04 keV (1996RA0)

The thermal capture cross section9is1 + 0.09 mb. A number of resonances have been
observed: see Tab20.9 The primaryy-rays resulting from capture at thermal energi@&{
(6.60);J™ = 1*) and atF, = 27, 44, and 49 keVX{F* (6.63, 6.643, 6.647)J" = 2-, (3, 4) and
17) have been studied by several groups: 4€42AJ02 and Table 20.7 in1987AJ03. For more
recent high precision work se@487KEQ09 and the comprehensive study GBO6RA04, which
included measurements of excitation energies and lifetiarel comparison of level properties
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Table 20.8: Some statesitF from '*O(He, pf°F @

E, (keV)" L transfer J" E, (keV)" L transfer Jr
0 2 5404 =+ 10 (3,4,5)*

656 =+ 10 2 5445 + 14 2 (1,2,3)*
823 £ 10 4 5543 £+ 12 1 (0,1,2)"
997 + 10 5562 + 12 1 (0,1,2)"

1058 & 11 0+2 5627 £+ 12 1 (0,1,2)"

1317 £ 10 1 5645 £ 12 3 (2,3,4)"

1824 £ 10 4 5661 £ 12

1974 £ 11 3 5708 £ 12

2047+ 11 2 5761 4+ 14 2

2201 + 11 2+4 3* 5795 4+ 14 0

2860 4+ 11 (2) (1,2,3)* 5930 4+ 14 1

2968 + 10 244 6006 + 14

3176 + 11 2 6049 4+ 14

3486 + 10 0+ 2 6065 + 14

3587 + 10 2 6079 + 14

3680 + 11 4 (3,4,5)" 6095 + 14

3762+ 11 3 2” 61114+ 14

3961 £+ 12 0+ 2 6136 4+ 14

4082 + 10 0 1t 6154 4+ 14 4 3t

42104+ 14 4 (3,4,5)" 6189 4+ 14

4282 + 10 4 (3,4,5)" 6213+ 14 1 2-

4516 + 10 3 27 6251 4+ 14

4590 4+ 12 6287 + 14

4722 412 4 (3,4,5)* 6335 + 14

A744 + 12 4 (3,4,5)* 6355 + 14

4768 + 11 6391 4+ 14

4904 + 12 6413 + 14

5041 £+ 10 1 6444 4+ 14

5126 £+ 12 6458 4+ 14

5223 + 10 1 6481 4+ 14

5278 + 10 0 (1)* 6509 + 14 0

5319 + 10 1 6578 + 14

5340 + 12 2

2 (1992CH39. For earlier work see Table 20.8 ih978AJ03J.
b Uncertainties in, were supplied by M.S. Chowdhury in a private communicat®8 tRaman, 22 March 1994.
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Table 20.9: Resonances'itF(n,v)*F 2

E, (keV) Jr b I, (eV) Cem. (keV) | E,in?F (MeV)
27.074+0.05 2- 1.44+0.3 0.355 4+ 0.03 6.6270
435401 | (3,4) c < 0.08 6.6426
48.74+0.3 1- 1.6+£0.3 1.96 £0.3 6.6475
97.0 £ 0.5 1- 6.0+1.84 | 135+15 6.6934
173.5£0.9 ¢ <0.6 6.7661
269 + 1 2 3.54+0.8 1042 6.8567
(270 + 8) 1 <44 (6.859)
386+ 1 1~ 2.4+0.8 5+1 6.9678
(490.5 + 1) 0~ | (>10+3) (2.4 4 0.6) (7.0671)
595 + 2 2 6.3+ 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 >11+3 1442 7.988
1635 1143 180 8.15

& For complete references see Table 20.9@B78AJO03J.

b Assumed.

¢ gl'y, = 0.086 4+ 0.020 eV.
4 May be two resonances.
° gl = 0.35+0.10 eV.




Table 20.10: Primary capture transitions & (n, v)*°F @

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

0.66 61 42+7
0.82 23£7
0.98 184
1.06 9+4
131 312
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 8x1
4.08 25=%1

& For complete references see Table 20.101&878AJ03. See also Tables
20.6and20.9here.
b In unit of photons/100 captures.

with a large-basis shell-model calculation. It appears tha thermal capture’[F* (6.60)] is
dominated by two intense transitions (E1ft6* (5.94, 6.02) [both/™ = 27]. If the ground-state
transition is mainly M1, these two E1 transitions are abdifi fimes stronger (in terms of W.u.)
than the M1 transitionl(968SPO). See alsoX983HU13. It appears also that &tF* (6.63, 6.64,
6.65) [J™ = 27, (3, 4) andl ] the E1 transitions to the ground state are very weak, eveungth
other E1 transitions in the decay of these three states lg@xmately normal strengths. The
strongest transitions from the 27 keV resonance appear M1beOn the basis of thg™ values
of the final states involved in the decay of the 44 keV resoeait@ppears thaf = 3 or 4 for
this resonance, assuming dipole transitions. Branchitigsréor other?’F states involved in this
reaction are shown in Tabg9.6

Table20.11displays excitation energies fétF states involved in cascade and in primary
transitions from the recent work 01996RA04. For earlier references seE(78AJ03. See also
(19911G1A 1991HI23.

15. (@)'2F(n, M)'F E, = 6.601
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Table 20.11: States 8fF involved in'°F(n,~)?°F 2

E, (keV) E. (keV) E, (keV) E. (keV)
0 2864.86 = 0.10 4082.17 = 0.04 5555.34 % 0.04
656.02 4 0.03 2966.11 + 0.03 4277.00 + 0.04 5623.13 < 0.06
822.73 £ 0.03 3171.69 £ 0.14 4371.47 £0.11 5810.1 £ 0.4
083.59 + 0.03 3488.41 + 0.03 4591.72 + 0.07 5936.13 + 0.03

1056.82 £ 0.03
1309.19 £ 0.03
1843.80 £ 0.03
1970.83 £ 0.04
2043.98 £ 0.03

3526.31 £0.04
3586.54 £ 0.03
3589.80 4= 0.04
3680.17 = 0.04
3965.07 = 0.04

4892.76 £ 0.17
5226.1 0.4
5282.79 = 0.10
5319.17 £ 0.04
5465.89 £ 0.17

5939.10 £ 0.10
6017.78 = 0.03
6044.92 £ 0.03
6299.1 £0.3
6601.35 £ 0.03

2194.30 £0.03
2 (1996RA04. For the earlier work see Tables 20.111®978AJ03 and 20.8 in {987AJ02.

(b) ¥F(n, nnY®F Qm = —10.431

The scattering length (boundl)= 5.654 +0.010 fm, ofec = 3.641£0.010 b (1979K0O2§. The
difference in the spin-dependent bound scattering lengthsb~ = —0.19+0.02 fm (1979GL12.
The total cross section has been measuredsfo 0.5 to 29.1 MeV: seel978AJ03. Observed
resonances are displayed in Tab®12

Average cross sections for the regidh = 0.55-5.5 MeV were measured by $88K0O19.
See also the neutron cross section tables and curvé988{(CZT, 1990NAZH).

Observed resonances in the excitation functions involViR¢(0.11, 1.5(u)) are displayed in
Table20.13 For reaction (b) seelP83CSZX. See also{986BAYL, 1986SA40).

16.9F(n, o)) N Qu = —1.524 E, = 6.601

Reported resonances are shown in Télflel4 See also the neutron cross section curves and
tables of (990NAZH).

17.9F(d, pp°F Qum = 4.377

States of’F observed in this reaction are displayed in Tablels See (978AJ03 for a
discussion of the earlier work. See ald®83J104 1988RO101992WA04 1994GO1§.
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Table 20.12: Resonances'itF(n, n}°F 2

By (keV) | Teom (keV) J" 20F* (MeV)
26.99 | 0.309 £ 0.019 2- 6.6269
48.78 | 1.59 4 0.10 1- 6.6476
97.50 | 13.840.8 1- 6.6939

500 24° (1%) 7.076
600 14° (2+) 7.171
747 33b (1) 7.311
794 19 (1) (7.355)
852 10 (2%) 7.410
935 57 ) 7.489
1100 48 (2+) 7.65
1250 143 7.79
1620 209 8.14
2000 143 8.50
2250 <29 8.74
2280 76 8.77
2520 143 8.99
3250 143 9.69
3420 124 9.85

3460 & 10 (9.886)

3505 & 10 (9.929)

3560 £ 10 (9.981)

3605 £ 10 190 10.024

3820410 | ~ 190 0,1 10.228

4085410 | ~95 10.480

4255410 | =~ 57 1,2 10.641

4430+10 | =~ 314 0,1 10.807

4680 +£10 | =29 11.045

4770410 | < 24 11.130

4800 +£10 | <24 11.244
(4935) (11.287)

@ For references see Table 20.121978AJ03J.

bT,=33+1.0,63+1.2,24+0.8andl.5=+0.5eV for2°F*7.08, 7.17,

7.31,7.41).
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Table 20.13: States éfF from resonances ifF(n, i~)F

E, Cem Resonance in E,in?F
(keV) (keV) Yo.11 Y15 ° (MeV)
240 * 6.829
270 * 6.858
386 * 6.968
420 * 7.000
490 * 7.066
620 * 7.190
800 * 7.361
860 * 7.418
1150¢ * 7.693
1250 * 7.788
1580 * 8.101
1645 14 * * 8.163
1916 27 * 8.421
2240 43 * 8.728
2465 71 * * 8.942
2700 * 9.165
3075 114 * 9.521
3215 76 * 9.654
3400 33 * 9.830
3475 <29 * 9.901
3620 114 * * 10.038
4240 86 * * 10.627
4620 190 * 10.988
4900 <48 * 11.254
7300 * 13.532

2 Resonances in yield of 0.11 Me\trays atd = 92°: values forE,, read by
F. Ajzenberg-Selove from differential cross section tabl8ee Table 20.13 in
(1978AJ03 for references.

b Resonances in (n/n) yields with £, (*°F) ~ 1.5 MeV: see (973MA14.

¢ Appears to be unresolved.
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Table 20.14: 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

4.52b 10.89
4.82 + 40 11.18
5.15 £ 50 11.49

5.40P 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 20.14 19{8AJ03. See also
graphin (976GAYV).
" Not resolved.

Table 20.15: States i#{F from *F(d, pf°F #

E, (keV)® In© Jr (2J+1)Se n,l,j°

0 2 2+ 0.054 1052
656.02 + 0.03 2 3+ 2.32 1ds.
822.73 +0.03 d 4+ 0.32 1gy)2
983.59 + 0.03 d 1- 0.014 1pi o
1056.82 4+ 0.03 0+2 1t 0.013 2512
1309.19 +0.03 d 2- 0.017 1ps)0
1823.8 £1.6 d (51) 0.35 1g)2




Table 20.15: States if{F from 1F(d, pf°F # (continued)

E, (keV)" Iy© JT (2J+1)S ¢ n,l,j°
1843.80 4 0.03 d 2~ 0.007 2ps/9
1970.83 4 0.04 d (37) 0.038 1fso
2043.98 +0.03 2 2+ 2.32 10k
2194.30 + 0.03 2 3+ 0.55 10,
2864.86 + 0.10 d 0.044 1f7/
2966.11 + 0.03 2 3+ 0.38 10
3171.69 4+ 0.14 d 0.019 1ds/,
3488.41 +0.03 0 1t 1.20¢ 23 /5
3526.31 £ 0.04 0 0t 0.28f 251 /2
3586.54 + 0.03 2 = 0.038 10
3680.17 + 0.04 2 =+ 0.031 105,

3761.0 + 2.0 d c
3965.07 + 0.04 2 T =+ 0.036 10k,
4082.17 + 0.04 0+ 2 T =+ 0.13 1S/
4199.3 £ 2.7
d 0.083 10
4208.1 4+ 2.6
4277.09 £ 0.04 2 T =+ 0.087 10,
4312.0 £2.6 0 (0, 1)* 0.20 219
4371.47+0.11
4509 + 3
4584.6 + 3.0 0.02 2ps/9
1 (0—2)"
4591.72 4+ 0.07 (< 0.05) (1f7/2)
4731.2 £2.9 2,3
4764.8 £2.7 2,3
4892.76 £+ 0.17
4899.4 + 2.8
5041.5 + 3.1
5066.8 + 3.1 2 (1, 2,3 0.09 10k,
5130 +3
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Table 20.15: States if{F from 1F(d, pf°F # (continued)

E, (keV)" Iy© JT (2J+1)S ¢ n,l,j°
5226.1 + 0.4 1,3 0.09 2ps /2
5282.79 +0.17 0 (1, 0y 0.34 2819
5319.17 4+ 0.04 2or1+3 |(1,2,3) or2- 0.10 10k
5352 +3 2 (1, 2,3) 0.06 10,
5407 +3
5452.1 + 3.8
5457.2 + 3.2
5465.89 + 0.17 2 (1,2, 3) 0.27 10,
5555.34 4 0.04 1 0,1, 2y 0.03 2ps/9
5588 + 2
5623.13 £ 0.06 d
5710 £ 6 d
5764.9 & 3.4 2 (1, 2,3) 0.15 1055
5810.1+04 |0+2,0r1+3 (2,11
5936.13 + 0.03 1(+3) (1-,27) 0.43 259
6017.78 +0.03 143 (27) 0.68 2ps /9
1.40 1f7 /9
6044.98 + 0.08

& For complete references see Table 20.13 B78AJ03 and see also Table 20.14 ih9B3AJ0).
b Level energies from Tabl20.5

¢ Assumed in analysigyy = 12 MeV.

4 Weak groups.

©(1972F0111974FO2)

fAt Eq = 16 MeV.

18.200(5~)2F Qum = 3.814

The decay is td°F*(1.06, 3.49),J™ = 1*: see?’ 0. For?F*(1.06) £, = 1056.848 + 0.004
keV. Theg branch to?°F* (3.17) (0—, 17)is < 0.012%, log fot > 5.1 (1987AL06H.

19. Ne(r~, 7)2F Qm = 132.543
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The branching ratio t8°F* (1.06) [J™ = 1] is compared to the analogous M1 decay width
2'Ne* (11.26)[J™ = 17] — ?°Ne,.. The M1 amplitude containg7+16)% spin-flip, in agreement
with shell-model calculations. The population®8F* (0, 1.31, 1.84) J™ = 2+, 2=, 27] is also
reported {981MAOQ4. See alsol986BA1§ and (L983KNOS.

20.2°Ne(n, p¥°F Qm = —6.243

Differential cross sections were measuredvat= 198 MeV to study Gamow-Teller strength
up to B, ~ 10 MeV in 2°F (1990HE1G 1991PO1} See also the measurement of ground-state
correlations described iL988MA53. Cross sections for 14 MeV neutrons are presented for use
in activation analysis bylO89PEO

21.2°Ne(d, ppy°F Qm = —8.467

Angular distribution measurements with polarized deuter@ ~ 2 GeV) were made in a
study of spin-isospin excitations b {88HE1).

22. 20Ne(t, *He°F Qum = —7.006

Measurements af, = 33.4 MeV (1990CLO0§ reveal a strongly excited state itF at £, =
6.75 + 0.04 MeV with an angular distribution suggesting < J < 6). In more recent work
by the same authord 993CL09, the reactiong’Ne(t, *He'F and?*°Ne(He, t) were studied at
E, = 33.4 MeV. Evidence was obtained that thé = 3, £, = 2.966 MeV state in*’F should be
identified as the analog of thg, = 2.646 MeV state in*°Na.

23.2Ne(2C, 20F)12N Qum = —13.870

Measurements at 900 MeV/nucleon for studies of spin-ispsgcitations were reported by
(1988RO1H.

24.2'Ne(d,*He°F Qum = —7.510

The’F states observed &}; = 26 MeV in this reaction and analdd@’ = 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.
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25.2INe(t, a)2°F Qm = 6.810

Angular distributions were measureddt = 15.0 MeV by (1988L110. States irt°F up to
E, = 4.0 MeV were observed and analyzed with DWBA calculations. 8pscopic factors were
deduced.

26.22Ne(p,*He)°F Qm = —15.649

At E, = 43.7 to 45.0 MeV analog states have been studied’fhand*Ne [the latter via
2ZNe(p, tf°’Ne]. Angular distributions for théHe ions and the tritons corresponding to the first
T = 2 stateg J™ = 07) [*’°Ne*(16.7329 4 0.0027) and*’F*(6.519 4+ 0.003)] have been compared.
There is indication also for the excitation of the; T = 2 states [at, = 8.05 MeV in ?°F and at
18.430 £ 0.007 MeV in 2°Ne]: see {978AJ03.

27.22Ne(d,a)2°F Qm = 2.704

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

An experiment which would use this reaction to investighte weak parity-nonconserving
coupling in?°F by observing the asymmetry in the gamma rays fronttRe?, = 0.983 MeV 1~
state has been proposé®p3HO14 1993HOLN.

28.23Na(n, a)?F Qum = —3.866

Reaction-model calculations for cross sections are dasttin ((993ST1(). The use of this
reaction in connection with neutron detection is discuss€@l9o87LE1Q.

29.2*Mg(n, po)?°F Qm = —15.559

Cross sections calculated with pre-equilibrium emissioonstant temperature evaporation
models were reported i1 993KHO9.

30. 27Al(2°Ne, 2" Si)0F Qm = —11.838
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TheA resonance is very strongly excited in this reactioB@'Ne) = 950 MeV/A (1986BA16.

20Ne
(Figs. 3 and 5)

GENERAL: See Tabl@0.16

Satic quadrupole moment: Q143 = —0.23 £ 0.03 ¢ - b (1989RA1Y)
f1.63 = 1.08 + 0.08 nm (1989RA1}
B(E2)! [0 — 1.63] = 0.0330 #+ 0.0015 €% - b? (1978GRO0J. See also{987RA0).
Intrinsic hexadecapole moment: Q405 = 0.022 & 0.003 € - b? (1978GROY
[ta25 = 0.52 & 0.60 nm (1989RA17}.

I sotopic abundance: (90.51 + 0.09)% (1984DES53.

1.°Be(®*0, *’Ne)'He Qm = —8.502

Observation of’Ne in this reaction and measurement of the cross section eypasted by
(1990BEYY).

2. (2)°B('°B, '°B)1°B By, = 31.144
(b) °B(1°B, )60 Qum = 26.414

Excitation functions have been measuredfgt’B) = 6 to 30 MeV (reaction (a)) and 6 to 20
MeV (reaction (b)). Large resonant structures are observedaction (b), particularly ab), =~
38 MeV (ay) and 38.6 MeV ¢ to 1°O* (7.0, 10.3, 16.2 (u))I" ~ 0.6 MeV. See also{983KAZR
and (L978AJ03. More recently, cross sections for fusion'®® -+ '°B were measured faf(1°B) =
1.5-5 MeV/nucleon, and evidence for fissionlike decay‘®fe was observedl@89S70). Mass
distributions from the sequential decay of the compoundeuscmeasured d(!°B) ~ 110 MeV
show no evidence for nuclear structure effed893SZ02.
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Table 20.162°Ne — General

Reference

Description

Review:
1987SC1J
1988BR1P
1988RA1G
1993PI1E

Shell model

Microscopic nuclear structure theory in large single pétbasis systems
Status of the nuclear shell model

Clustering phenomena & shell effects in nuclear structackraactions
Unified shell-model picture of nuclear deformation

Other articles:

1987HA16
1987HA41
1987HI08
1987KR08
1987LI26
1987MU16
1987SU13
1988BR11
1988CA09
1988FI101
1988HI05
1988MU10
1989CA05
1989ETO01
19890R02
1989P004
1989SA26
1989SC14
1989ZH05
1990BR26
1990DI12
1990GU35
1990HAO07
1990HA38
1990RE06
1990SK04
1990ZH01
1991B0O45
1991DU05
1991MA41
1992GU02
1992HAIN
19923104

Test of the fermion dynamical symmetry model microscopyagd shell

SU(3) x SU(4) limit of an isospin invariant fermion dynamical symmyemodel
Systematics of total strength & contribution of orbital i@mt for M1 excitations
Discontinuity in ground state band plot of even-even nusléiaced to p-n interaction
Rotational model and shell model pictures of magnetic @igokitations

Relativistic effects in the low-energy spectra of 1s0dHsheclei

Symplectic model for isoscalar giant resonances & its dagpkith cluster basis if°Ne
Semi-empirical effective interactions for the 1s-0d shell

Rotational collectivity in shell model wave functions fdr= 20-28 nuclei

Effective interactions from sd-shell-model calculations

Effect on Gamow-Teller strength of config. mixing & p-n cdation in e-e sd-shell nucl.
The BAGEL approach in the nuclear shell model

Contracted symplectic model with sd-shell applications

n-p weak coupling: reducing shell-model dimensions bydations in n & p subspaces
Empirical isospin-nonconserving Hamiltonians for shathdel calculations
Shell-model realization of scissors mode; collect. fezdudescribed in Elliott's SU(3) limit
Gamow-Teller & M1 strength sums for sd shell nuclei by spadatistribution methods
Variational proced. for struct. calcs., beyond symmetmyjgrted quasi-particle mean fields
Evidence for unnatural parity-pairing correlations in golight nuclei
Isospin-forbidders-delayed proton emission

Hybrid treatment of rotational symmetry; calc. low-lyingtes o°Ne, 2! Ne, 28Si

Calc. charge density distrib. using Hartree-Fock method&tonic oscillator model
Neutrino nucleosynthesis in supernovae: shell model ptiedis

Resonating group model study of tH& + nucleon problem

17 excitations in light nuclei: SU(3) versus realistic shethael results

A = 18 nuclei, effective interaction in the sd shell (also calc= 20 energy spectra)
Nuclear structure studies of double Gamow-Teller and dobbta decay strength
Democratic mapping used to calc. low-lying states of sd-farshell nuclei

SU(3) Elliott model used to study the thermal descriptioR%e; e.g. phase transitions
Calculations of sd-shell nuclei with realistic potentiaddels (Bonn, Paris, Argonne)
Effective sd-shell interaction from nuclear multishelhfigurations

Cluster-orbital shell model applied tecluster formation irf°Ne

Bonn potential used to evaluate energy spectra of somedaykhell nuclei using G-matrix
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Table 20.162°Ne — General (continued)

Reference

Description

19923007
1992QU02
1992R0O08
1992WA22
1993AU01
1993KU1F
1993LA24
1993Vv001
1994Cl02
19940R02
1994VEO04
19947H03
1995BE54
1995BU25
1996BEO1
1996G0O38
1996KA41

Review:
1987TAl1C

Shell model (continued)

Monte Carlo methods used to calc. the shell model Hamiltonia

Effect of model space size on finite-temperature HartregkEalculations

Electron scattering multipoles for symplectic shell maoaigplications

Effective interactions for the Op1s0d nuclear shell-magbelce

Correlation between the quenching of total G3trength and the increase of E2 strength
Criteria for distinguishing spherical nuclei; advantagédeformed-shell model

Monte Carlo evaluation of path integrals for the nucleatishedel

Spin-isospin SU(4) symmetry in sd- and fp-shell nuclei

Specific heat and shape transitions in light sd nuclei: fiize vs. phase transition
Application of auxilliary-field Monte Carlo techniques td® in hot nuclei
Spectroscopic factors from one-proton stripping reastimm sd-shell nuclei

Systematic relativistic Hartree-Fock calculation of defed nuclei in s-d shell

sd-shell study with multiconfiguration mixing approach famge scale nucl. struc. calcs.
Unified treatment of scattering and cluster structure-elosed shell nucle?°Ne & 4Ti
Multi-configuration mixing approach with symmetry-projed complex HFB determinants
Calc. low nucl. excitations using method of successivetamdof nucleons

Low-lying states irf°Ne studied using isomorphic shell modetplanar structure

Collective, deformed & rotational models

Microscopic cluster theory review from conf. on few-bodgs\& multiparticle dynamics

Other articles:

1987HA41
1987KR08
1987LI26
1987PA29
1987PR03
1987REO4
1987SU13
1988CA09
19883002
1989CA05
1989K0O13
1989MI18
1989MI1M
1989P004
1989RI1D
1989R0O1G

SU(3) x SU(4) limit of an isospin invariant fermion dynamical symmyemodel
Discontinuity in ground state band plot of even-even nusléiaced to p-n interaction
Rotational model and shell model pictures of magnetic @digokitations

Relativistic mean-field theory used to describe grountestaformation of nuclei
Self-consistent Hartree description of deformed nuclei ielativistic quantum field theory
The generator coordinate method and quantised collect®min nuclear systems
Symplectic model for isoscalar giant resonances & its dagpkith cluster basis if°Ne
Rotational collectivity in shell model wave functions fdr= 20-28 nuclei

Relativistic DWBA calculations for proton inelastic seathg

Contracted symplectic model with sd-shell applications

A relativistic description of rotating nuclei: the yragtdi of2°’Ne

Evidence for phase transitions in finite systems

The phase structure of nuclei at low temperatures

Shell-model realization of scissors mode; collect. feadidescribed in Elliott's SU(3) limit
Relativistic mean field theory of nuclear structure

Broken symplectic dynamical symmetry in the microscopitemtive model (A)
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Table 20.162°Ne — General (continued)

Reference

Description

1989TO05
1990CA07
1990C0O04
1990DI12
1990GA09
1990PHO1
1990YAO08
1991AM1A
1992HJ01
1992R0O16
1993BY03
1993SA31
1994Cl02
1994MI05
1995SH26
1996HI112
1996KH05

Reviews:

1987TA1C
1988RAI1G
1997FR04

Collective, deformed & rotational models (continued)

a-decay widths of ground band &tNe studied with cluster & deformed models
Momentum distributions in axially symmetric deformed raicthe Nilsson model

Effect of the continuum on thermally induced phase tramsgiin nuclei

Hybrid treatment of rotational symmetry; calc. low-lyinges o°Ne, 2! Ne, 22Si

Studies of (e, &) reactions and electromagnetic currents in rotationaleiuc
Inelastic?’Ne- scattering data analyzed for evidence of a real tensor paten
Competition between clustering and the spin-orbit force in the ground band¥ bie
Analysis of inelasti@’Ne-p scattering (exciting gs rot. band) using several nsdel
Folded-diagram effective interactions with the Bonn mesrohange potential model
Self-consistent anisotropic oscillator with cranked dagand vortex velocities

Study of the quadrupole resonancesi%0 scattering

Dynamic microscopic basis for IBM-2; compared with shelldabcalcs. & exp. data
Specific heat and shape transitions in light sd nuclei: fiize vs. phase transition
Correlated finite temperature mean field approximations

Struct. of hot rotating even-even sd-shell nucl. studiedgisandau theory of phase trans.
Triaxial deformation of unstable nuclei in the relativisthean-field theory

Spontaneous sym. breaking & dissipation of nucl. colleegrdes of freedom at finite temp.

Cluster models
Microscopic cluster theory review from conf. on few-bodgs\& multiparticle dynamics

Clustering phenomena & shell effects in nuclear structaceraactions
Developments in the study of nuclear clustering in lightreegen nuclei

Other articles:

1987DE40
1987KA24
1987SAS55
1987SU13
1988CS01
1988KA1Z
1988LEOS5
1988LEO6
1989DE32
1989GA05
1989RU08
1989TO05
1990BA01
1990VA14

Thea+2°Ne cluster structure ¢f*Mg in a microscopic three-cluster model

Structure of yrast states #iNe investigated in the framework of a cluster model

The orthogonality condition model applied io, () scattering ort?C and'¢O

Symplectic model for isoscalar giant resonances & its dagpkith cluster basis if°Ne
Core-plus-alpha-particle states®8Ne and'®O in terms of vibron models

Systematic construction method of multi-cluster Pautwaéd states

Distribution of alpha-particle strength in light nuclei

Influence of target clustering on exchange effects in intelear interaction

Distortion effects in a microscopt€ O + 2o and?’Ne + « description of*Mg
Parity-dependent potential f6fO + 2°Ne (linear combination of nuclear orbitals model)
Binding energies & gs band levels of light nuclei in the glyicestricted dynamics model
a-decay widths of ground band &fNe studied with cluster & deformed models

a-like part of four-nucleons moving in a single-particle @uatial of arbitrary shape
Features of-cluster type nuclei in the framework of the restricted dyias model
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Table 20.162°Ne — General (continued)

Reference

Description

1990YAO08
1991CS01
19910MO03
19915702
1991WA11
1992AN1F
1992AR11
1992CS03
1992HALN
1992KR12
1992MEQ9
1992ME11
1993AB02
1993BY03
1993CS03
1993LI25
1993RA1G
19935702
1993VA07
1993YA08
19937ZH22
1994ME18
1994RA03
1994TO04
1996HE20

Reviews:
1987SC1J
1988RA1G
1992MA29
1993ENO03
1987BL18

Cluster models (continued)

Competition between clustering and the spin-orbit force in the ground band¥ bie
Cluster spectroscopic factor in the vibron model

The role of the Pauli principle in the elastic scatteringvof 16O clusters

Alpha particles from the reactiofiC + 2C at 28.7 MeV/nucleon

Composite Particle Representation Theory calcsAfer 20 nuclei compared to shell model
a-particle momentum distributions in nuclei in the coherersity fluctuations model
a-cluster structure of excited states in light nuclei

The relation between cluster and superdeformed stategtafriiiclei

Cluster-orbital shell model applied tecluster formation irf’Ne

Elimination of Pauli resonances in the generator-cootdidascription of scattering
Alpha-chain states in 4N-nuclei frofiNe to32S

Systematics of alpha-chain states in 4N-nuclei

a-10 & o-'°N optical potentials in the range between 0 and 150 MeV

Study of the quadrupole resonances#°0 scattering

160+ cluster states in terms ofl@,(3) anharmonic oscillator model

Alpha-particle elastic scattering 3RO in the foura-particle model

Shape eigenstates & other one- and two-dimensier@lister structures in light nuclei
Treatment of hot composite system3K & 2°Ne) as liquid droplets

Relation between phenomenological algebraic cluster ifb@éective nn forces
Description ofa + 160 elastic scattering by a single-folding potential

Systematics of 2-dimensionatcluster configurations in 4N nuclei frofdC to 44 Ti
Alpha chain states in 4N-nuclei

Geometry and collectivity in the Bloch-Brink-cluster model

New effective internucleon forces in microscopicluster model

Geometrical interpretation of the semi-microscopic atgébcluster model

Special states

Large-scale nuclear structure studies

Clustering phenomena & shell effects in nuclear structackraactions

High spin spectra in light nuclei in terms of the rotatingrhanic oscillator

Strengths ofy-ray transitions inA = 5-44 nuclei

Gogny’s effective inter. used to calc. ground & excitedestaif specific spin-isospin order

Other articles:

1987C0O31
1987DE40
1987KA24
1987MU16

Simple parametrization for low energy octupole modes oflseH nuclei

Thea + 2°Ne cluster structure 6f‘Mg in a microscopic three-cluster model
Structure of yrast states #iNe investigated in the framework of a cluster model
Relativistic effects in the low-energy spectra of 1s0dHsheclei
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Table 20.162°Ne — General (continued)

Reference

Description

1987PR03
1987SU13
1988BA16
1988CA09
1988GU12
1988KU07
1988KU17
1988KU22
1988MU10
1988ST04
1989DE12
1989ETO1
1989K0O13
1989P004
1989P0O05
1989R0O1G
1989SC14
1989TO05
1989ZH05
1990AMO1
1990RE06
1990SK04
1990YA08
1991BA25
1992CA05
1992DE31
1992HA18
1993PA25
1993PE18
1994HEO2

Reviews:

1989RA16
1989SP0O1
1993ENO03

Special States (continued)

Self-consistent Hartree description of deformed nuclei ielativistic quantum field theory
Symplectic model for isoscalar giant resonances & its dagpkith cluster basis if°Ne
Dynamics of nuclear integral characteristics

Rotational collectivity in shell model wave functions fdr= 20-28 nuclei

Electron scattering frorfPNe (and other light nuclei) and transition charge densities
Electron scattering frorfPNe and**Mg in a microscopic boson model

Microscopic boson descrip. of p-n systems applied to edacicatt. from 30 and?*°Ne
Microscopic foundation of the interacting boson model irsbéll nuclei

The BAGEL approach in the nuclear shell model

Spectral distribution calculations of the level densityfie

Spectroscopy of’Ne & 2*Mg nuclei in the interacting boson model including g bosons
n-p weak coupling: reducing shell-model dimensions bydations in the n & p subspaces
A relativistic description of rotating nuclei: the yragtdi of2°Ne

Shell-model realization of scissors mode; collect. feadidescribed in Elliott's SU(3) limit
Isobaric multiplets reconstructed from the equidistande for separation & decay energies
Broken symplectic dynamical symmetry in the microscopitemtive model (A)

Extension of the variational mean field procedure for strretalcs.

a-decay widths of ground state band?8Ne studied with cluster & deformed models
Evidence for unnatural parity-pairing correlations in golight nuclei

Large basis space effects in electron scattering form facttt>C, 2°Ne, Mg

1% excitations in light nuclei: SU(3) versus realistic twaaoand shell model results

A = 18 nuclei, effective interaction in the sd shell (also calc—= 20 energy spectra)
Competition between clustering and the spin-orbit force in the ground band¥ bie
Collective3™ and2~ excitations with Skyrme forces

Fragmentation of stretched spin strengttNireZ sd-shell nuclei

Higher order deformations in sd-shell nucl. from CC analysiinelasticp scattering
Coupled-channel description of rotational and vibratl@tates in*’Ne and*’>Ne

Shapes ofV=Z nucl. studied with axially symmetric deformed relativisthean-field theory
Nucleon pair structure of realistic many body wave funcgion

Systematics of rotational isomers & band terminations éh= 20-26 region

Electromagnetic transitions
Predictions of B(E2;” — 2]") values for even-even nuclei

Reduced electric-octupole transition probabilities, B(& —3; ), for even-even nucl.
Strengths ofy-ray transitions inA = 5—-44 nuclei

Other articles:

1986SC1E

Large scale calculations of the nuclear spectrum (calscalar E2 resonance #iNe)
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Table 20.162°Ne — General (continued)

Reference

Description

1987HI08
1987SU13
1988BA80
1989CA05
1989DE12
1989ETO1
1989P004
1989R0O1G
1989SA26
1989VAZN
1990GUzV
1990REO6
19927A10
1993AU01
1993RUZX
1994STZY
1995HA47
1995KA14
1995SH42
1996TRO6
1997UT01

Reviews:
1986WO1A
1987RA1D
1988BA86
1989ARI1R
1990AR10
1990SCIN
1990SI11D
1993HA48
1993LE1J
1996LA1G
1996RE16

Electromagnetic transitions (continued)

Systematics of total strength & contribution of orbital 8pin current for M1 excitations
Symplectic model for isoscalar giant resonances & its dagpkith cluster basis if°Ne
Dynamics of integral characteristics of atomic nuclei (M2anance calc. fGfNe)
Contracted symplectic model with ds-shell applicatiorsdqcexcit. spectra & E2 strengths)
Spectroscopy of’Ne & 2*Mg nuclei in the interacting boson model including g bosons
n-p weak coupling: reducing shell-model dimensions bydations in n & p subspaces
Shell-model realization of scissors mode; collect. fezdudescribed in Elliott's SU(3) limit
Broken symplectic dynamical symmetry in the microscopitemtive model (A)
Gamow-Teller and M1 strength sums for sd-shell nuclei bgspédistribution methods
E2 transition probabilities in strongly restricted dynaminodel _

Calc. charge density distrib., rms radii, moments by Harffeck met& harm. osc. model
1% excitations in light nuclei: SU(3) versus realistic twaaoand shell model results
Relation between E2 and orbital M1 transition strengthsgiaiQ) - Q interaction
Correlation between the quenching of total G3trength and the increase of E2 strength
Electromagnetic properties of light nuclei in the striatistricted dynamics model
Many-particle approach used to calc. characteristicsarftgnultipole resonances

Sum rules forB(M1, 0 — 1) strength derived for even-even nucl. in IBM-3 & IBM-4
Transverse electron scattering form factors; violationwfent conservation in nucl. models
Reduced probabilities far2 transitions in deformed nonaxial even-even nuclei

Correl. between quadrupole deformati@{E2;0, — 2,) value, and total GT strength
Distribution of E2 excitations in sd-shell nuclei

Astrophysics

Physics of supernova explosions

Nuclear processes and accelerated particles in solar flares
Solar models, neutrino experiments, and helioseismology
Supernova 1987A: observations, analysis, implications

Nuclear reactions in astrophysics

New physics from supernova 1987A

Spallation processes and nuclear interaction productsshic rays
Core-collapse supernovae & other topics that combine augbarticle, and astrophysics
Solar-neutrino problem (A)

Nucleosynthesis in the Big Bang and in stars

Coulomb dissociation experiments of astrophysical sigaiifce

Other articles:

1987DW1A
1988AP1B

Cosmic-ray elemental abundances from 1 to 10 GeV per amwfantthrough nickel
Primordial nucleosynthesis as a probe of cosmological QCD
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Table 20.162°Ne — General (continued)

Reference

Description

1988BUO1
1988CA26
1988CUZX
1988FO1E
1988MA1U
1988RE1F

Astrophysics (continued)

Stellar reaction rates ef capture on light N # Z) nuclei; astrophysical implications
Reaction rates of astrophysically important thermonualeactions involving light nucl.
Compos. of anomal. cosmic-ray component; implicationddoal interstellar medium (A)
Observ. & analysis of 27 April 1981 flare yield info on solamaisphere elem. abundances
Late-time neutron diffus. & nucleosynthesis in post-QCbBamogeneoug;, = 1 universe
Solar neon abundances from gamma-ray spectroscopiHedich particle events

1988WO1C Supernova neutrinos, neutral currents and the origin ofifieo

1989BE2H
1989GO1N
1989GU28
1989GU1J
1989GU1Q
1989HE1N
1989JI11A
1989ME1C
1989SA26
1989TA26
1990BL1K
1990CO1N
1990HA07
1990MU1H
1990SI1A
1990TH1C
1990WE14
1990WEL1I
1991RA1C
1992CA1J
1993DE32
1994PA42

1986MA13
1987BA1T
1987BES8
1987B0O23
1987BUO7
1987KA46
1987LY04

The effect of enhanced-elements in helium-burning population 1l stars

Hydrogen burning in the NeNa cycl&Na(p,a)?°Ne and**Na(p,v)**Mg
Thermonuclear breakup reactions of light nuclei, part bcBsses and effects
Thermonuclear ... ", part 2: Gamma-ray line production atidoapplications
Abundance of*N at the cosmic-ray source obtained using new fragmentatiuss sections
O & Ne abundance in planetary nebulae: implications fotatelucleosynthesis
Nucleosynthesis inside thick accretion disks around naaddack holes

Isotope abundances of solar coronal material derived fiar energetic particle meas.
Gamow-Teller & M1 strength sums for sd-shell nuclei by spadtistribution methods
Microscopic calc. of rates of electron captures which irelOct Ne + Mg core collapse
Slowly accreting neutron stars and the origin of gamma-tagts

Space-based meas. of elemental abundances and theorétasiolar abundances
Neutrino nucleosynthesis in supernovae: shell model ptiedis

Nuclear line spectroscopy of the 27 April 1981 solar flare

An explanation for cosmic-ray source abundances includitiggen

Explosive nucleosynthesis in SN 1978A: composition, radiivities & neutron star mass
Total charge and mass changing cross sections of relativistlei in H, He, C targets
Cosmic-ray source charge & isotopic abund. obtained ustngfragmentation X-sects.
Carbon burning and galactic enrichment in massive stars

Quasi-static evolution of ONeMg cores, explosive ignittemsities & collapse explosion
Microscopic three-cluster study of 21-nucleon systems

Exp. limit on'?Ne(p,~)?°Na resonance strength; implications for stellar H burning

Complex reactions

Experimental search for nonfusion yield in the heavy ressdemitted int'B + '2C
Spin-isospin excitations in nuclei with relativistic hgaens

Target fragmentation at ultrarelativistic energies

Intermediate-mass fragments from nonbinary processedin- "**Ag at /A = 35 MeV
Projectile-like fragments fro’Ne + 1°7Au — counting simultaneously emitted neutrons
Measurement of the decay time of excited products of inieldkt + Ge interactions
Fragmentation and the emission of particle stable and blestamplex nuclei
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Table 20.162°Ne — General (continued)

Reference

Description

1987MU03
1987SH23
19875015
1987SU07
1987VI14
1987SH27
1987YI1A
1988AI103
1988CA27
1988CE01
1988CH28
1988GA31
1988MI28
1988SM07
1988UT02
1989BA92
1989BE17
1989BR35
1989CA15
1989FI105
1989GHO01
1989H0O16
1989KI13
1989MA45
1989PA06
1989SA10
1989Y009
1989ZHZY
1990BEYY
1990BL09
1990BO01
1990BO04
1990BO16
1990CH09
1990F004
1990GU08
1990WE14
1990YEO2
1991LI33

Complex reactions (continued)

Study of the emission of clusters by excited compound nuclei

Dissipative phenomena andparticle emission if60 + 27Al between 46 and 85 MeV
Angular momentum dependence of complex fragment emission

Correlated fluctuations in tH8Y (1°F, x)y excitation functions

Mechanisms of momentum and energy transfer in interme@iagegy collisions
Radioactive decay df*U via Ne and Mg emission

Research for the deep inelastic collision induced by 93 MEVon»2*Ca (A)

Quantum molecular dynamics approach to HI collisions carmbéo fragmentation data
Experimental indications of selective excitations in gas/e heavy ion collisions
Multifragmentation & incomplete fusion in heavy ion coibigs; schematic model
Nucleon transfer contribution to absorptive heavy ion ptiéd by Monte Carlo simulation
Formation and decay of hot nuclei

Multifragmentation as a possible signature of liquid-ghage transitions

Cross section for th& C(*3?La, X)''C reaction at relativistic energies

Quasi-free stripping reactions studied using extendeble®enodel

Strangeness production by heavy ions

Fusion of'0 + °Ca atF},,(*°0) = 13.4 MeV/nucleon

Fragmentation cross sections?96i at 14.5 GeV/nucleon

Fusion and binary reactions in the collision of 32S on 26MBlab=163.5 MeV
Non-eq. vs. equilibrium emission of complex frattN + Ag,Au at £ /A = 20-50 MeV
Subthreshold production in heavy-ion collisions induced by nuclear caragion
Radioactivities by light fragment (C, Ne, Mg) emission

Fragment production it*N + C, Ni, Ho reactions at 35 MeV/nucleon

Target excitation & ang. mom. transferiSi + '8! Ta from multiplicity meas.
Complete & incomplete fusion of 6 MeV/nucleon light heavpson®'V

Total cross sections of reactions induced by neutron-migtt huclei

Energy damping feature in light heavy-ion reactions

Mass measurement af = 7—19 neutron-rich nuclei using the TOFI spectrometer (A)
Production of neutron-rich He isotopes in tHge + %0 reaction

Elastic magnetic electron scattering and vacuum polaoizat

Critical excitation energy in fusion-evaporation reagso

Three paths for intermediate-mass fragment formation BdMeVKr + 93Cu
Revising the chart of the nuclides by exotic decay

Coulomb-modified Glauber model description of heavy-iact®n cross sections
One-nucleon-transfer reactions inducec’yle at 500 and 600 MeV

Deviations from pure target fragmentation'frO induced heavy ion reactions

Total charge & mass changing cross sections of relativistatei in H, He & C targets
Intermediate mass fragment emission in the 161-MeV/Ag reaction

Subthreshold pion production in nucleus-nucleus collisi@muantum molecular dynamics
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Table 20.162°Ne — General (continued)

Reference

Description

1987HE1D
1989AD13
1989MA1U
1989S01C
1990CH13
1990DEZO
1990HA07
1990LAZQ
1992FR0O1
1992R0O09
1995FR22

Reviews:
1988BAS82
1988HA12

Muons & neutrinos

Nuclear charge radii of stable neon isotopes from muonimato

Coherent pion prod. by charged-current interactions ofriveas & antineutrinos on Ne
Coherent production of ¥ mesons in-neon interactions

Radiative muon capture in light atoms

Muon capture rates in nuclei calculated & compared to expenial values
Neutral strange particle productioniif)-Ne interactions (A)

Neutrino nucleosynthesis in supernovae: shell model ptiedis

Proton production in charged-current-Ne interactions (A)

Nuclear charge radii systematics in the sd shell from muatim measurements
Hyperfine interaction of:~ & an e~ shell in forming P-odd correlations j*°Ne
Nuclear ground state charge radii from electromagnetarawtions

Pions & kaons

Production and decay of hypernuclei
Charge exchange reactions and the study of giant resonances

Other articles:

1987SU20
1988EL06
1988FR02
1988R0O19
1989AD13
1989GA09
1989GE10
1989GHO01
1989KA37
1989MA1U
1989SH40
1989WA14
19897U02
1991AM1B
1991CI08
1991CI11
1991G021
1991LI33
1992KI31
1993PE09
1995KI14

Neutral pion production cross sections in Né\aF collisions from 80 to 219 MeV/nucleon
On the s-wave repulsion of the pion-nuclear interaction

Strong-interaction finite-range effects in light pioniomis

Photoproduction of’F(A); analogy to*’Ne(A) also discussed

Coherent pion prod. by charged-current interactions ofrmieas & antineutrinos on Ne
Pionic distortion factors for radiative pion capture stgi

Threshold pion-nucleus amplitudes as predicted by cusigebra

Subthreshola? prod. via'®O and?” Al beams atF = 38—-200 MeV/A by nucl. cooperation
Finite-range effects in pionic atoms

Coherent production of * mesons in/-neon interactions

Subthresholgh, K—, K*, and energetic-pion production in relativistic nuclealtisimns
Mesonic atom production in high-energy nuclear collisions

Statistical description of multiple production #fmesons in nuclear collisions

Scaling properties of ~ spectra int— Ne interactions at initial momentum 6.2 GeV/c
Momentum-space method for pionic atoms

Nuclear structure effects in lightmesoatoms

Pionic atoms, the relativistic mean-field theory and thegiacleon scattering lengths
Subthreshold pion production in nuclear collisions; quamtnolecular dynamics approach
Multiplicities of secondary particles in inelastic’ + Ne at initial momentum 6.2 GeV/c
Isospin symmetry in nuclear transitions from pion scatigri

Multiplicity of secondary particles irr-Ne interactions with strange particles in final state
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Table 20.162°Ne — General (continued)

Reference Description
Antiproton interactions
Review:
1989CU06 Summary of experimental work on antiproton-nucleus irttoas

Other articles:

1987BA88
1987DA12
1987DA1D
1988CU03
1988CU1D
1988SI123
1989BA10
1989BA91
19897013
1990CU01
1990CU04
1991BA18
1991BA49
1991KH09
1991MA1D
1993DA24
19937ZA01

1987SA1Q
1988BA82
1988IW02
1988MA1Q
1988RO19
1988WA16
1989TO13

1987HA16
1987LI34
1987SA48
1988B0O27
1988HI05
1988MEQ09

Neutral strange-particle productionjir’’Ne reactions at 607 MeV/c

p-nucleus scattering d& = 20-200 MeV; Glauber approx. compared to data
Interaction of low-energy antiprotons with nuclei

Charge distribution and charge correlation in the anribiteof antiprotons on nuclei
Dynamical model of antiproton annihilation on nuclei

Recent results on antiprotonic atoms using a cyclotronatdfrAR

Antiproton-neon annihilation at rest and at 607 MeV/c

An observation of a leading mesongnt Ne reaction at 607 MeV/c incident momentum
Strangeness production by antiprotons

Strangeness production in antiproton annihilation oneiucl

Antiproton annihilation at rest on light nuclei

Strangeness production in antiproton annihilation atsasHe, *He and*’Ne
Glueball candidates seen in the reactiprféNe andp *He at 607 MeV/c
Strange-particle production in antiproton annihilationruclei at low energies
Coherent production of; mesons andpn)~ systems by antineutrinos on neon
Observation of parton fragmentationir’®Ne reactions at 607 MeV/c

p annihilation on nuclei atZ = 50-2000 MeV as a result of one or more collisions

Hypernuclei

Structure of°Ne(A) hypernucleus: prediction of the negative parity grountksta
Production and decay of hypernuclei using thel{ ™) reaction

Isotropic features of\-particle production in central collisions of light nugleascade model
Identification of one glue-like mechanism of thehyperon in hypernuclei
Photoproduction of’F(A) via 2°Ne(y, K+)2°F(A); analogy to?’Ne(A) also discussed
Hypernucleus formation in high-energy nuclear collisions

Strangeness production by antiprotons

Other topics

Test of the fermion dynamical symmetry model microscopyagd shell

Probability of forming six-quark clusters and the increasaucleon radius in nuclei
Spectral distribution calculations using Wildenthal'suamsal sd interaction
Quasiparticle model for nuclear dynamics studies usedlto geound state properties
Effect on Gamow-Teller strength of config. mixing & p-n cdation in e-e sd-shell nucl.
Three-dimensional, spherically symmetric, saturatingledof an N-boson condensate
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Table 20.162°Ne — General (continued)

Reference

Description

1988ST04
1989F104
1989MI1M
19890R02
1989P005
1989QUO01
1989QU1A
1989R0O01
1990C004
1990PR1B
1991RE10
1992CA19
1992GR11
1992MU01
19935702
19937ZH18
1995SUZV
1996CA16

Reviews:
1989RA17
1992PY1A

Other topics (continued)

Spectral distribution calculations of the level densitytfle; Lanczos method

Systematic study of potential energy surfaces of light @iual relativistic Hartree calcs.
The phase structure of nuclei at low temperatures studidtticanonical ensemble
Empirical isospin-nonconserving Hamiltonians for shathdel calculations

Isobaric multiplets reconstructed from the equidistande for separation & decay energies
Comparison of finite temperature Hartree-Fock approxiomai canonical ensemble calcs.
Strategy for finding low-lying solutions of the restrictedafear Hartree-Fock equations
Fission barrier of projectiles in heavy-ion reactions

Effect of the continuum on thermally induced phase tramsgiin nuclei

Electron capture by protons from K-shell of C, N, O, Ne andinary encounter approx.
Fast-neutron-induced cross sectionstMe, theory vs. experimenk; = 1-30 MeV
Dynamical dependence of thermal phase transformationsite ystems
Parameterization of the nuclear level density at enerdiesea100 MeV

Nuclear level densities at high excitations

Treatment of hot composite system3K & 2°Ne) as liquid droplets

Effects of the Dirac sea on deformed nuckiNe & 2*Mg)

Correlation of low-lying excitations to non-statisticdlexts in level spectra of nuclei
Proton-nucleus total reaction cross sections and totakgections up to 1 GeV

Ground state properties

Compilation of exp. data on nuclear moments for ground & texcstates of nuclei
Nuclear quad. moments faf = 1-20 rev., related to numerical methods in quant. chem.

Other articles:

1987BL18
1987FU12
1987HE1D
1987PA29
1987PR03
1987SA48
1988AI103
1988B0O27
1988D0O17
1988MEQ09
1988RA1G
1988ZH09
1989AN12
1989F104

Gogny’s effective inter. used to calc. ground & excitedestaif specific spin-isospin order
Systematics of even-even sd-shell nuclei in relativistgamfield models

Nuclear charge radii of stable neon isotopes from muonimato

Relativistic mean-field theory used to describe grountestaformation of nuclei
Self-consistent Hartree description of deformed nuclei ielativistic quantum field theory
Spectral distribution calcs. using Wildenthal’s univésghinteraction

Quantum molecular dynamics approach to HI collisions carmbto fragmentation data
Quasiparticle model for nuclear dynamics studies usedlto geound state properties
Classical simulation of nuclear systems; calc. sizes andiihg energies of finite nuclei
Three-dimensional, spherically symmetric, saturatingled@f an N-boson condensate
Clustering phenomena & shell effects in nuclear structackraactions

Relativistic Hartree calculation of deformed= 16—40 nucl.; underpredict deformations
A-dependence of the differen¢e; — r.,,,), a dispersion effect in electron scattering
Systematic study of potential energy surfaces of light @iual relativistic Hartree calcs.
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Table 20.162°Ne — General (continued)

Reference

Description

1989GA05
1989GA16
1989K013
1989RU08
1989SA10
1989TO05
1990GA10
1990GU10
1990GUzV
1990LO11
1990MA63
1990VA14
1991PO0O11
19917H02
19917ZH05
19917H06
1992FRO1
1992KNO6
1992R0O06
19927A10
1993G038
1993PA25
1996GR21
1996KR1A

Ground state properties (continued)

Parity-dependent potential f6fO + 2°Ne (linear combination of nuclear orbitals model)
Relativistic mean-field description of ground-state nacleroperties

A relativistic description of rotating nuclei: the yrastéi of2°Ne

Binding energies & grnd. state band levels of light nuctigtlyy restricted dynamics model
Total cross sections of reactions induced by neutron-iigtt huclei

a-decay widths of ground band &fNe studied with cluster & deformed models
Relativistic mean field theory for finite nuclei

Charge densities of sp- and sd-shell nuclei & occupationbersiof 2s states

Calc. charge density distrib., rms radii, moments by Harffeck met& harm. osc. model
Self-consistent calcs. of light nuclei using density-flimical method

Correlated charge form factor and densities of the s-d slelei

Features o&-cluster type nuclei in the framework of the restricted dyies model
Single-nucleon transfer sum-rules in the 2s1d shell; coethto data

Relativistic Hartree-Fock calcs. of deformed nuclei in cglantum-field-theory framework
Vacuum polariztion in a relativistic description of opereimuclei

Relativistic Hartree study of deformed nucl.; binding ejies, moments, single part. spec.
Behavior of nuclear charge radii systematics in the sd $tath muonic atom meas.
Exchange correlation function and surface effects; usesiyematrix formalism
Correlated finite temperature mean field approximationsanth canonical results
Relation between E2 and orbital M1 transition strengthsagiaiQ - ) interaction

20.22Ne masses determined by Fourier transform ion cyclotropnasce mass spectrometry
Shapes of lightV=Z7 nucl. studied using axially symmetric deformed rel. meaidftheory
Bulk prop. of light deformed nucl. derived from medium-midelil meson-exchange interaction
Nucl. matter radii calc. ford = 20 nucl.; evidence found for proton & neutron skins

(A) identifies references for which only an abstract is alad#.
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Table 20.17: Energy Levels éfNe?

E, (MeV + keV)

JT T

KTK’

T ? OF Ty (kEV)

Decay

Reactions

0

1.633674 £ 0.015

42477 £ 1.1

4.96651 £+ 0.20

0.6214 £ 1.7

5.7877 £ 2.6

6.706 £ 47
6.725 £5

7.004 =4

0*; 0

20

40

0f

Tw = 1.05 £ 0.06 ps
g = +0.54 £ 0.04

T =93 £9fs
g=+0.13£0.15

Tm = 4.8 £ 0.5 ps

Tm = 200 £ 50 fs

T = (2.840.3) x 1072

19.0£0.9

Tm = 440 £ 90 fs
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stable

7,

3,4,8,9, 16,19, 20
22, 24, 28, 29, 33
34, 35, 36, 37, 38
39, 40, 41, 42, 43
45, 46, 47, 48, 49
51, 52, 53, 54, 55
56, 57, 58, 59, 61
63, 64, 65, 68, 69
70,71,72,74

3,4,8,9,12, 14, 16
19, 20, 22, 23, 24
27, 28, 29, 33, 34
35, 36, 37, 39, 40
46, 47, 48, 49, 52
53, 55, 58, 59, 61
62, 63, 64, 69, 70

3,4,8,9,12, 16, 19
20, 22, 23, 24, 27
28, 33, 34, 35, 36
37, 40, 41, 43, 47
48, 53, 59, 61, 64
69, 70

3,4,8,9,12, 16, 19
28, 29, 33, 34, 35
36, 37, 59, 61, 63
64, 69, 70

3,4,8,9, 16,19, 33
34, 36, 37, 62, 63
64, 69, 70

3,4,8,9, 16,18, 19
20, 22, 34, 36, 37
58, 62, 69

59

9, 16, 18, 19, 28, 33
34, 36, 37, 40, 58, 6
3, 8,9, 19, 34, 37
63, 69

QO




Table 20.17: Energy Levels 6fNe® (continued)

E, (MeV + keV) JoT K™ T P OF Ty (kEV) Decay Reactions
7.1563 £ 0.5 37;0 0~ 8.2+0.3 v, « 3,5,8,9,18,19, 20
22, 24, 27, 28, 33
34,58
7.191 + 3 0*;0 04 3.4+£0.2 v, o 6,7, 8, 16, 18, 40, 64
7.4219+1.2 27:0 05 15.14+0.7 v, @ 3,6,7,8, 16, 18, 19
33, 34, 36, 40, 41
59, 62, 69
78334+ 1.5 2%;0 04 2 v, Qv 3,7, 8, 16, 18, 28
34, 40, 59, 62, 69
8.453 +4 57,0 2” 0.013 + 0.004 v, @ 3, 7,8, 16, 18, 19
34, 69
~ 8.7 0t;0 0F > 800 o 18
8.708 £ 7 17;0 214+08 v, o 8, 16, 18, 34, 69
8.7776 £ 2.2 6%;0 07 0.11 +0.02 v, @ 3,5,7,8, 10, 16, 18
19, 20, 22, 23, 24
27,28, 34,41, 58, 6¢
8.82 (57);0 <1 18
8.854 £ 5 17;0 1~ 19 8, 18, 62
9.00 + 180 27:0 0 ~ 800 18, 34,41
9.031 7 4%;0 04 3 v, @ 3,7, 8, 16, 18, 28
34,41, 69
9.116 +3 37;0 3.2 v, Qv 3, 8, 16, 18, 33, 34
69
9.196 + 30 2% 59
9.318 2 (27);0 vy 8, 16, 34, 69
9.483 + 3 27:0 29415 v, o 16, 18, 59, 69
9.873 + 4 30 ~ 8,34, 59
9.935+ 12 (17); 0 Tm < 35 fs vy 8, 34, 69
9.990 £ 8 4%;0 05 155 £ 30 v, « 3, 8, 16, 18, 33, 34
41, 69
10.262 + 5 57,0 0~ 145 4+ 40 «a 3, 5, 8, 18, 19, 20
22,24, 34,58
10.2732 4+ 1.9 271 <0.3 v, @ 16, 18, 59, 62
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Table 20.17: Energy Levels 6fNe® (continued)

E, (MeV + keV) JoT K™ T P OF Ty (kEV) Decay Reactions
10.406 £ 5 37;0 1~ 80 8,18, 34, 69
10.553 £ 5 4%;0 16 8,18,34
10.584 + 5 2%;0 24 o 18, 34, 59, 69
10.609 £ 6 6-;0 2” Tm =23+7fs v 3,7,8
10.694 £ 6 4-,3%;0 0 7,8

10.80 £ 80 4%;0 0 350 ! 18, 19, 34,41
10.840 £ 6 35,0 45 v, o 8, 18
10.843 + 4 270 13 «a 18, 59, 69
10.884 £+ 3 371 Tm < 30 fs v 59, 62
10.917 +6 3%;0 v 8
10.941 +9 2t «@ 59
10.97 + 120 0*;0 0+ 580 « 18
11.020 £ 8 47;0 24 ! 7,8,18, 69
11.090 £+ 3 471 <05 v, « 16, 18, 34, 62
11.116 + 9 2t «@ 59
11.24 £+ 30 17;0 175 18, 34
11.2623 + 1.9 171 16, 39, 40, 43, 59
11.270 £5 171 <0.3 v, « 16, 18
11.320+9 270 40 + 10 18, 59
11.528 +6 3t,47;0 Tm < 30 fs ¥ 8,34
11.555 + 6 (3); 0 v 8, 34
11.558 + 4 0t; 0 0f 1.14+04 vy | 16,18
11.601 £+ 10 27,1 62
11.653+5 (3); 0 v 7,8,40
11.885+ 7 2%;0 46 v, Qv 8,18, 34, 59, 69
11.928 +4 4t 0 0.44 £0.15 v, & 16, 18, 69
11.951 +4 8%;0 07 (3.541.0) x 1072 v, @ 5,7,8,9, 16,18, 19
20, 22, 23, 27, 34, 5¢
11.985 + 16 17; 30+5 v, @ 8,16, 18
12.098 + 6 27,1 v 8,34,43,62
12.137+£5 6%;0 04 ! 6,7,8,9,18,19
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Table 20.17: Energy Levels 6fNe® (continued)
E, (MeV + keV) JoT K™ T P OF Ty (kEV) Decay Reactions
12.2214+4 271 <1 v, @ 8,16
12.253 £ 10 4t 0 155 £ 15 « 18
12.256 + 3 37,1 <1 v, @ 16, 18
12.327 £ 10 270 0+ 390 4+ 50 « 18
12.401 + 5 37 (1) | of 37.34+0.9 v,a |7,8,16,18,33,69
12.436 =4 0;0 24.4+0.5 vy, @ 8, 16, 18
12.472 £ 10 (2+); 0 124 £ 6 o 18
12585+ 5 67;0 (03) 72+9 « 7, 8, 18, 19, 20, 22
23

12.592 + 15 (2+); 0 145 + 25 a 18
12.713 £ 5 57,0 1~ 844+ 8 «Q 7,8,18
12.743 £ 10 (2+); 0 61+ 12 o 7,8,18
12.836 £ 5 17;0 30£5 « 8,18
12.957 + 5 2.0 | (0F) 3844 a 8, 18, 69
13.048 £ 5 4t 0 18+ 3 «a 7,8,18

13.0607 £+ 2.1 27 1.0 p, @ 32
13.095+6 27:0 162 + 13 « 3,5,18
13.105 + 5 670 (03) 102 +5 o 18
13.137 £ 5 37,0 48+ 4 « 18

13.1713 £ 2.1 1*; (1) 2.3+0.2 v, p,a |29, 30,32,33
13.222 + 10 0;0 40+ 13 «a 8,18, 32
13.224 £ 15 17;0 80 p,« 18, 32
13.226 £5 37,0 53 +4 « 18

13.3075 + 2.1 1+ 0.9+ 0.1 v, p,a |29, 30,32
13.338+ 5 7,0 2- (84+3) x 1072 « 7,8,9, 18
13.341 £ 5 4t 0 26 £+ 3 « 18
13.414 + 2 37,0 24+ 3 « 18, 29, 30, 32
13.426 £ 5 (57);0 49+7 o 18
13.461 £ 10 1~ 195 + 25 p, @ 18, 32
13.484 + 2 171 6.4+0.3 v, p.a | 29,30,32, 43
13.507 £ 5 17;0 24 £ 8 p, a 18, 30, 32
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Table 20.17: Energy Levels 6fNe® (continued)

E, (MeV + keV) JoT K™ T P OF Ty (kEV) Decay Reactions
13.529 £ 5 270 61 £+ 8 « 18
13.530 + 15 (0%); 0 76 + 32 oY 18
13.573£5 27:0 12+5 « 8, 18, 32
13.586 £ 3 2t 9+1 p, o 30, 32
13.642 £+ 3 0%; 1 17+1 p, « 8,30, 32,33
13.676 £+ 3 (27) 45+0.2 v, p,a |29, 30,32
13.677£5 57,0 11+2 « 7,18
13.692 £ 10 70 0~ 310 £ 30 « 18
13.736 £+ 3 7,0 0~ 7.7+0.5 v, P, | 29, 30, 32
13.744 £ 20 0;0 ~ 80 « 18
13.827 £ 10 35,0 136 £ 15 « 8, 18
13.866 £ 30 17;0 ~ 175 p, o 8, 18, 32
13.881 £ 3 2% 1 0.14 £ 0.05 v, P, | 8,9,29, 30, 32,33
13.908 £ 5 270 74+ 10 « 18, 32
13.926 + 3 (0F) 3.5+04 p,a |32
13.928 £5 67;0 65 £+ 3 « 18, 19, 20
13.948 £ 10 0%;0 79+ 15 18
13.965 + 5 4%:0 (04) 81+1 18
14.02 1~ ~ 70 pa |32
14.063 + 3 2t ~ 140 p,a | 30,32
14.115+5 27:0 42+ 6 «a 18
14.128 + 2 2- 4740.7 v, p, o | 29,30, 32
14.150 £+ 3 2 11.8+ 1.0 v, P, | 29, 30, 32
14.20 1t 14+1 v P 29, 30
14.270 £ 10 4t 0 92+9 « 18
14.304 4 10 (6%); 0 60 & 13 oY 7,8,18
14.311£5 67;0 117+8 ! 7, 8,18, 19, 20, 22
14.313 £ 15 (37); 0 ~ 45 o 18
14.370 + 3 ~5 p,a | 30,32
14.454 £ 5 57,0 ~ 15 « 18
14.455 £+ 3 (0*,2%);0 33+3 p, « 18, 30, 32
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Table 20.17: Energy Levels 6fNe® (continued)

59

E, (MeV + keV) JoT K™ T P OF Ty (kEV) Decay Reactions
14.475+ 6 0t 68 + 2 p, « 30, 32
14.593 £ 10 4t 0 260 £ 25 « 18
14.597 + 7 17;0 116 £5 p, a 18, 32
14.653 & 10 (0F) 25 p,a | 30,32
14.699 + 4 (1) 36 & 10 p,a |18,30,32
14.731 4+ 10 (4%); 0 60 + 25 oY 18
14.761 £ 5 67;0 7.3+48 «a 18
14.776 + 4 (17) 110 = 20 p,a | 30,32
14.807 £5 6%;0 86+ 7 ! 7,18, 32
14.816 £ 5 57,0 1174+ 13 « 7,18
14.839 + 10 (4%); 0 79415 o) 18
14.888 + 10 270 100 £+ 30 p, o 18, 32
15.047 £ 10 27:0 66 £ 20 p,« 8,18, 32
15.073 £ 10 57,0 160 £ 25 « 18
15.142 £ 15 (2%); 0 ~ 60 o 18
15.159 + 5 67;0 60 £ 15 « 8
15.174 £ 10 57,0 230 £ 25 « 7,18
15.23 28 p, a 32
15.27 (17) 285 p, « 5,7,8,18, 19, 20, 22
15.330+ 5 4t 0 34+ 10 « 5,7,8,18
15.346 + 2 67;0 «a 18
15.366 £ 5 7,0 110+ 10 ! 18, 19, 20, 22, 23
15.436 + 15 (37);0 90 = 20 p,a |8,18,32
15.5 55 p, o 18, 32
15.70 & 20 (87);0 | (27) o 7,8,18
15.874 £+ 9 8+t 100+ 15 ! 6,7,8,19,22,23
15.97 (67);0 ! 18
16.01 + 30 (27: 1) 100 p,a |32
16.139 + 15 38 «a 7,8,18, 32
16.25 a 7,18
16.329 + 11 47:0 45 p, a 18, 32




Table 20.17: Energy Levels 6fNe® (continued)

60

E, (MeV + keV) JoT K™ T P OF Ty (kEV) Decay Reactions
16.437 + 11 (0,2,4); 0 35 a 18
16.505 4 15 6t;0 | (0) 24 + 4 oY 7,18
16.559 £ 15 57,0 90 £ 30 « 18
16.581 + 15 7,0 1~ 92+ 8 «a 8,18
16.628 £ 20 37,0 80 £ 25 « 18
16.63 £ 20 (77) ! 19, 20, 22
16.667 £ 15 4t 0 100 £+ 25 « 18
16.717 £ 15 57,0 ~ 25 « 7,8,18
16.7329 +£ 2.7 0t; 2 20+0.5 v, P, | 28,29, 30, 32, 63
16.746 £ 25 8:0 160 £+ 50 « 18
16.847 £ 15 57,0 16 £8 « 18
16.871 £ 20 67;0 350 £ 50 « 18
17.072 £ 20 47:0 180 4+ 30 « 18
17.155 £ 15 57,0 26 £5 « 18
17.213 £ 15 4t 0 225 4+ 30 « 18
17.284 £ 15 37,0 86 £ 25 « 18
17.295 + 15 8+; 0 200 £+ 25 ! 5,18, 19, 20, 22, 23
17.390 + 15 < 10 ! 18
17.430 + 15 97;0 | (0) 220 + 25 o 7,8,9,18
17.541 £ 15 67;0 86 £+9 « 18
17.55 + 10 (27: 1) 19 n,p,a | 31,32
17.606 £ 15 57,0 140 4+ 20 « 18
17.769 + 20 47:0 ~ 125 p, « 18, 32
17.851 £ 15 57,0 200 £ 30 « 18
17.91 4 20 (0F) np |31
18.005 £ 15 70 < 10 « 18
18.024 £ 5 57,0 347 « 18
18.083 + 25 4t 0 140 4+ 60 « 18
18.125+ 5 7,0 29+6 «a 7,8,9, 18
18.286 £ 10 67;0 190 + 300 « 7,18
18.430 £ 7 2% 2 9.5+ 3.0 v, N, p,a | 29, 30, 31, 32, 63




Table 20.17: Energy Levels 6fNe® (continued)

E, (MeV + keV) JoT K™ T P OF Ty (kEV) Decay Reactions
18.430 £ 20 -0 185 4+ 40 « 18
18.494 + 20 57,0 130 £+ 30 « 18
18.538 £ 7 8 138 £ 33 « 8
18.621 + 20 8t;0 | (0F) 185 4 30 o 18
18.745 £ 25 67;0 140 £+ 50 « 18
18.768 £ 20 70 140 £+ 35 « 18, 19
18.960 £ 25 8:0 200 £ 60 « 18
19.051 + 15 57,0 ~ 90 «a 18

19.15 £ 20 67;0 200 £ 50 « 9,18
19.284 £ 15 67;0 140 £+ 25 « 18
19.298 + 25 7,0 430 £ 60 « 18, 19
19.443 4+ 10 6t;0 | (0) 130+ 15 o 18
19.536 + 25 6%;0 250 + 60 ! 18
19.655 £ 20 67;0 140 £+ 35 « 18
19.731 £ 20 8:0 330 £ 60 « 18
19.845 + 40 67;0 360 £ 120 « 18
19.859 £ 10 57,0 170 £ 25 « 18
19.884 + 40 7,0 ~ 120 « 18, 19
19.991 + 30 47,0 130 £+ 100 « 18
20.027 £ 15 67;0 80 £ 35 « 18
20.106 £+ 25 7,0 190 £+ 35 « 18

20.15+ 150 broad v, N 38
20.168 £+ 35 67;0 285 £ 100 « 18
20.296 + 15 7,0 255 + 40 « 18
20.341 4+ 20 57,0 190 4+ 40 «a 18
20.344 £ 15 70 1354+ 35 « 18
20.419 £+ 30 67;0 215+ 90 « 18
20.445 4+ 25 67;0 370 £ 55 « 18
20.468 4+ 30 57,0 280+ 70 « 18
20.686 + 6 97,0 | (1) 78+ 11 oY 8,18, 20

20.76 £+ 30 70 240 £ 50 « 18, 19
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Table 20.17: Energy Levels 6fNe® (continued)

E, (MeV + keV) JoT K™ T P OF Ty (kEV) Decay Reactions
20.800 + 25 57;0 170 + 60 ! 18
20.95 £+ 40 7,0 300 £ 50 ! 8,18
21.062 + 6 9-;0 (17) 60+ 6 o 5, 8,18, 20, 22, 23
21.3 4+ 100 7;0 300 o 10, 18, 19
21.8+ 100 7;0 300 a 8,10, 18, 19
22.3+ 100 7;0 500 a 8,10, 18, 19
22.6 £ 300 broad v, N 38
22.8 + 100 - 500 «a 8,18
22.87 £+ 40 9-; 225 + 40 ! 5,8, 18, 20, 22
23.4 + 200 8:0 500 a 18
23.70 + 30 (97) < 200 o 19, 20
24.21 + 30 8; 0 350 «a 18, 20
24.9 + 500 broad v, N 38
25.10 + 50 8:0 ~ 200 a 18, 20
25.67 + 50 ~ 400 18, 20
27.1 4 100 (97) 700 18, 19, 22
27.5 10™ broad 7, N 10, 38
28 8:0 1600 18
28.2 + 300 700 18

2 See also Table®0.18and20.2Q For other states witl, > 15.5 MeV see Tables 20.30 il @78AJ03, Tables20.27 20.28
and20.2%here, and reactions 2, 38, and 40. It is clear that there ang states with low angular momentum and with unnatural

parity which have not been located at high.
b See Table 20.20 i @78AJ03.

3. 19B(1N, a)*Ne

Q. = 19.531

Angular distributions ofv-particles to many states &fNe belowE, = 10.7 MeV have been
measured ai/(**N) = 23.5 to 35 MeV. See alsol@78AJ03 1983AJ0). Numerical calculations
of differential cross sections using CWBA and DWBA are repdby (L9900S1B.
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Table 20.18: Radiative decaysitNe *

E; (MeV) JI T E; (MeV) Branch (%) I, (meV)
1.63 27,0 0 100 0.63 +£0.04"
4.25 4+;0 1.63 ~ 100 71+£07°
4.97 27;0 0 0.6 4 0.2 (8+£3)x 1074P

1.63 99.4 4 0.2 0.14 4 0.02°
§(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 18+5 0.8+£0.3
1.63 8245 3.8£0.8
6.73 0t; 0 0 |M|? =7.442.0fm24
1.63 100 33
7.00 47;0 1.63 0.5+0.2 (T+3)x1073P
4.25 13 0.19"
4.97 64.5 0.96"
5.62 22 0.32°
7.16 37;0 4.25 60 4 5 0.97 +0.11
5.79 40+5 0.64 £ 0.10
7.19 0+; 0 0 I, =39x1072
6.9+ 1.4fm?d
1.63 100 4.35+0.75
7.42 27,0 0 <94+14 <3.0%+06
1.63 >90.6+1.4"F 29 £ 4
4.25 <76
7.83 27,0 0 83+ 1 5747
1.63 17+1 11.7+£1.6
4.25 <2 <2
8.45 57;0 5.62 100 13+£3
8.71 1-;0 0 87 £38 61 & 16
1.63 13+8 946
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Table 20.18: Radiative decaysitNe (continued)

E; (MeV) JI T E; (MeV) Branch (%) I, (meV)
8.78 67;0 4.25 100 100 £ 15
9.03 47:0 1.63 100 340 4 42

4.25 <2 < 6.8
9.12 37,0 1.63 50+ 5 1342
4.97 33+5 8.6+1.7
5.62 17+4 444+1.1
9.32! (27;0) 1.63
9.48 27:0 0 < 60
1.63 (100) 260 4+ 100
9.87 37;0 0 < 0.5
1.63 78 g
4.25 1243
4.97 <5
5.62 ~ 7
7.43 ~ 3
9.94 (11); 0 1.63 7845
4.97 22+5
9.99 47:0 0 <70
1.63 (100) 900 + 400
10.27 271 0 0.65+0.14 29 +8
1.63 88.94+ 0.5 4080 + 440
4.97 1.3+0.1 60 £ 38
5.62 2.14+0.2 97+ 14
7.43 6.9+ 0.4 310 £+ 40
7.83 0.22 + 0.06 8+2
10.61 6-;0 7.00 95.5 4 1.2 20 +£9P
8.46 45+1.2 1.3£04
10.69 4-,3%;0 4.25 25 +4
4.97 75 +4
10.88 3T 1 1.63 TT+5 b
4.25 23+5
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Table 20.18: Radiative decaysitNe (continued)

E; (MeV) JI T E; (MeV) Branch (%) I, (meV)
11.09¢ 471 1.63 0.5+0.3 2+1
4.25! 99.5+0.3 338 £40
11.26 1+ 1 0 8445 (11.2 +2.0) x 10
1.63 16 +5 (2.1£0.7) x 10
11.27¢ 1751 0 55+ 2 390 + 47
1.63 25+1.0 187
4.97 6.5+ 1.0 46 + 9
8.85 27+ 1.5 189 4+ 24
9.32 9+1 63 + 10
11.53 3t,47;0 4.25 30+3
4.97 70+3
7.00 !
11.555 (3%;0) 1.63
7.00
11.558 0%;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
12.22k 271 1.63 (100)
12.26 37;1 1.63 63+ 2
5.62 3742
12.40 37: (1) 0 ~
1.63 ~~ 29 80
4.25 ~ 70 200
12.43 0;0 1.63 100 170 4+ 50
13.48 171 1.63 95
4.97 5
13.88 271 1.63 20
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Table 20.18: Radiative decaysitNe (continued)

E; (MeV) JI T E; (MeV) Branch (%) I, (meV)
4.97 80
16.73 0t; 2 1.63 e
5.79 e
11.23 (100) ~ 5000
18.43 2% 2 12.22 (100) ~ 300

@ For earlier references see Tables 20.19®7/8AJ03 and 20.18 in{983AJ0). See also Tablez0.21and20.24
here.

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

4 Monopole matrix element.

¢ See footnote (a) in Table 2 0976 MAOQY).

t §(E2/M1) = —8.36710.

& I, (total) /T = 0.82 4 0.27.

BT (total) /T < 0.3 (1977MA07). See also{987FI0).

1§ = +0.01 £ 0.06.

1 (1983BE19: see reaction 39.

k (1984CA03.

1 (1987FI10).

4.19B(160, 5Li)®Ne Qm = 0.270

At E(*°0) = 19.5 to 42 MeV angular distributions for tH.i ions corresponding to transitions
to 2°Ne* (0, 1.63, 4.25, 4.97, 5.62 5.79, 6.7-7.2) are in good agreement with Hauser-Feshbach
calculations. See alsd978AJ031985ST1B.

5. 1B(*60, "Li)2°Ne Qm = —3.935

At E(B) = 115 MeV, angular distributions are reported*tiNe* (7.16, 8.78, 10.26, 11.95,
15.4).2°Ne* (8.78, 15.4, 17.321.0 + 0.07, 22.78 £ 0.06) are particularly strongly populated. It is
suggested that these five states h&Ve- 67, 7-, (87), 97, and9~: see (983AJ0).

6. 12C(°Be, nf’Ne Qm = 10.319
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At E(°Be) = 16 and 24 MeV, angular distributions have been measuref foe* (7.3 4 0.4,
9.240.4,10.940.3,12.2 4 0.3, 15.7 & 0.3): see (983AJ0).

7. (@)'2C("*B, d)*°Ne Qm = 5.957
(b) 12C("'B, t)>°Ne Qum = 0.760

Table 20.19: Excited states #Ne from2C(*2C, a)*’Ne

E, (MeV £ keV)® Jr e r,/rd Lo (kEV) 02 ©
1.6329 + 1.0 2+
4.2456 + 2.5 4+
4.9663 £ 2.5 2-
5.618 4 4 3”
5.774 + 6 1~
6.725 %+ 6 0F
7.004 4 4 4-
7.169+ 6 3-
7.196 + 6 0F 0.026"
743546 2+
7.83546 2+ 0.015°
8.449 + 6 5- (1.6£0.5) x 1073
8.694 + 6 1~ 0.0027*
8.779+6 6+
8.85 1~ 0.0179
9.033 + 6 4+ 0.033f, 0.022¢
9.110 + 6
9.318 + 6 2- > 0.90
9.533 + 6
9.872 4+ 6 1+,27, 3% > 0.8
9.948 4+ 5 4 1+,27, 3% > 0.7
10.024 + 6
10.264 + 6 5”
10.407 £ 6 (37) 0.078f
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Table 20.19: Excited states #Ne from2C(}2C, o)*’Ne * (continued)

E, (MeV £ keV)?b Jr e r,/rd Lo (kEV) 02 ©
10.545 + 6
10.609 + 5 6~ =1
10.693 + 5 4=; 3% > 0.95
10.840 + 6 (37) 0.0099f
10.917 + 6 35, T=0 > 0.7
11.013 + 6
11.528 + 54 (3%;47) > 0.90
11568 £ 104 | 3*; T =0) | 0.75+0.10
11.653 + 5 4 (3%) > 0.90
11.892 4+ 84 0.16 £ 0.02
11.949 + 6 8+ (7.6422) x 1073
12.014 £ 104 > 0.10
12.097 + 8 4 > 0.20
12135+ 5" 6+ (4.9+2.6) x 107481
12,172 + 84 > 0.45
122194104 | 25,7 =1 > 0.45
12.379 + 8 4 0.005 4 0.001
12.436 + 51 0F Kk 24+1 g k
12.596 + 5 6" 50 + 10 0.09 £ 0.01 8
12.730 + 6 (57) 0.129
12.919 + 6
13.010 + 6
13.049 + 6
13.190 + 6
13277+ 6
13.335+6 7" (24+1.0) x 107481
13.441+6 (57) <0.023°
13.569 + 15
13.631 + 15
13.679 + 15
13.845 4+ 15
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Table 20.19: Excited states #Ne from2C(}2C, o)*’Ne * (continued)

E, (MeV £ keV)?b Jr e r,/rd Lo (kEV) 02 ©
13.886 + 15
13.927+5 6+ 113+7 0.10£0.018
14.144 + 15
14.308 & 10 6+ <508 <0458
14.60
14.812 + 15
15.034 15
15.159 £ 5™ 6+ 60 £ 15 <8x107*en
15.364 £ 14 ° 7" 410 £ 130
5.438 +10P 100 4 20
15.691 + 15
15.874 + 84 8+ 100 + 15 0.047 £ 0.013 & *
16.139 + 15
16.600 + 15 7" 160 4 30 0.10 £0.02&*
16.717 4+ 10 37+10
17.259 £ 11 7= (97) 162 % 20 0.019 4 0.004 & ¥
18.153 £ 10 ¥ 7"
18.538 £ 7% 8F 138433 | (3.24£1.5)x 10738V
20.478 £ 11* (84) 250 £ 30 0.11 4 0.04 & 2
20.704 £ 11 P (97) ~ 120 g
20.89 =4 30
21.05 4 20 140 4 50
21.65 4 100 (77,97) 240 £ 50
22.03 & 70 (8%) 630 % 80
22.7 4100 490 £ 110
23.2 4100 300 =+ 100
23.74 4 100 230 £ 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 faf, > 5.7 MeV are approximate, except for states flaggesee footnoté in Table
20.21 of (L1978AJ03.

¢ See discussions in®75ME04, (1983HI10§, (1984LE19 and (L987FI0). See also Tabl20.18here.

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

¢ See alsoX984LE1Y.

£(1979Y003.

¢ §2 shown are)?  (1983HI09. See also{987FI0).

I Alpha decay is byy, to 10* (6.13):T", /T' = (6.040.15)%: assuming’,I", /T = 7.7+ 3.8 eV this leads
tol, = 0.128 £ 0.072 keV for this6™ state: seel978AJ03. (1983HI0§ report ancg branching ratio of
(90 £ 6)%.

162 =0.66 + 0.36 (1983HI0.

7 (1992LA0) determineds, = 12.436 + 0.004 MeV, 931 ~ 1.15.

k See footnoté in Table 20.21 of {983AJ0).

162 =0.025 £ 0.010 (1983HI08.

™ Alpha decay i§2 + 2)% by «, (46 £ 2)% via a2 (Mainly ae) and (52 £ 2)% via as14 (mainly «s)
(1979Y00). See also1992LA0D.

92 =0.0540.013,62, = 0.91+0.23 (1983HI08.

© Alpha decay ig32 + 2)% by g, (58 + 2)% via a2 (Mmainly as) and (10 £ 2)% via as44 (Mainly as);
Ty, /T = 0.3 £0.02, assuming a single state. The state may correspond to aed§L®79YO04. See also
(1983HI0§.

P Alpha decay ig20 + 5)% by «yg, (57 4= 7)% by iy 12 and(23 + 4)% by a344 (1983HI10§.

4 Alpha decay ig9 + 2)% by ag, (79 + 2)% via «;12 (mainly ao) and (12 + 4)% via as4 (mainly «s)
(1979Y003; (24 + 5)% viaayg, (51 £ 7)% viaai 12, (25 £+ 5)% viaag4 (1983HI0.

T2, =0.94+0.14,02, = 4.2+ 0.9 (1983HI09.

s Alpha decay i572 + 3)% via ag, (20 £ 3)% via o142 (Mainly az) and (8 + 3)% via ag4 (Mainly as)
(1979Y003; (60 + 5)% viaayg, (20 £ 5)% viaag 42 and(20 £ 5) via ag+4 (1983HI0G.

62, =0.048 +0.013,62 = 0.44 & 0.12 (1983HI06.

" Alpha decay ig(15 + 2)% via ag, (50 & 6)% via o112 and (35 £ 7)% via ag4 (1983HI0§. See also
(1979Y003.

Vg2 =0.07140.013,62, = 0.32+0.08 [all 62 assume/™ = 7] (1983HI09.

W Alpha decay ig71 + 6)% via g and(29 £ 6)% viaa; 2 (mainly az) (1979Y003.

* Alpha decay ig1.84+0.9)% viaay, (60+8)% viaw; 2 and(26 +4)% viaas ;4. Decay to'?C, . +5Be, .
is also observed: the branching ratid12 + 1.2)%. This may be a member of an excited 8p{#T = 0)
band of which?°Ne* (12.44) is thed™ band headX983HI09. The results of {1992L.A01), however, argue
against this identification.

Y2, =0.085+0.014, 62 = 0.24 £ 0.04, 6*(*2C) = 1.50 £ 0.21 (1983HI09.

% Decay is(66 + 26)% via ag, (14 + 7)% via a2 and(13.2 + 2.5)% via 2C + $Be (1983HI10§.

a2 92 = 0.016 & 0.008, H2(*2C) = 0.24 = 0.05 (1983HI09.

b Decay is< 14% via g, (25 + 15)% via oy 12, (46 & 22)% viaaszy4 and (4.5 + 0.9)% via 12C + *Be
(1983HI0§. See also1979Y004.
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Table 20.20:K™ assignments to states ¥Ne?

KT JT E, (MeV) KT Jm E, (MeV)
0f 0+ 0 6+ (16.51)
2+ 1.63 8+ (18.62)
4+ 4.25 0F b 0+ 12.43
6+ 8.78 2+ (12.96)
8+ 11.95 6+ (19.44)
0F 0+ 6.73 i 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 0~ (20.69, 21.06)
A+ 10.80 9- ¢ 2- 4.97
6+ d (12.59) 3~ 5.62
g+ d (17.30) 4- 7.00
0+ 0+ 10.97 5- 8.46
Ak 12.33 6~ 10.61
0F b 0+ 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 20.23%83AJ0) and (L984RI01 1984RI07 1985MU14
1986MA49. See also Table 20.15i0987AJ02.

b See also1992LA0)).

¢ See (992HA18.

4 However (987MI07) predict theJ™ = 6, 87 and10* members of th®; band to be at, ~ 14-15 MeV
[l ~ 1-2 MeV], =~ 21 MeV [T ~ 2 MeV] and ~ 29 MeV [T ~ 29 MeV], suggesting that the] band has a
moment of inertia which is very similar to that of the band.

¢ For the location of highey™ members of this band se®&984RI10).

f See ((970PAO$ and (L984RI0).
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At E(*2C) = 45 MeV the population of states 8Ne with £, = 8.46, 8.78 9.03, 10.61,
10.67, 10.99, 11.01, 11.66, 11,942.14 12.39 12.58 12.73, 13.05, 13.17, 13.34 ], 13.69
13.91, 14.29, 14.36, 14.81, 15.167], 15.38[7], 15.71 [(7,8)], 15.89(7)], 16.16, 16.22, 16.51
[(8)], 16.73, 17.399 |, 18.18 and 18.32/eV is reported {976KL03. [Values in brackets are
J™ suggested on basis of Hauser-Feshbach calculations. Tezluned states are well resolved:
the authors indicatet 20 keV for such states.] The relative intensities of the grotgp¥ Ne*
(17.39, 15.38) J© = 9-, 7] argue against the existence of a superband: 52é8AJ03. See
also (L983AJ0).

8. 12C(12C, a)®Ne O = 4.617

Double and tripled;, «, +) correlations and-ray branching measurements [see Tdtflelq
lead to theJ™ assignments shown in Tab®).19 See Table20.20for assignments to rotational
bands. Angular distributions for many states have beenrtepat £(*2C) = 4.9 to 51 MeV
[see ((978AJ03 1983AJ01 1987AJ07], at 5.2 to 5.8 MeV {988BA12 «y), and at 69.5 MeV
(1985X11B). At E(*2C) = 38 to 64 MeV,2°Ne* (7.17, 7.83, 8.54, 8.78, 9.03, 11.95, 12.13, 12.59,
13.90) are strongly populated and subsequently dec&{0o, (1987RA03. Alpha decay of the
J™ = 67 level at £, = 15.16 MeV and theJ™ = 8% level atE, = 18.54 MeV to the first
excited state of°O was studied by1992LA01). See Table20.19 For ~v-decay measurements
see ((987FI10), Table20.19and (L978AJ03. Resonant characteristics of statistical fluctuations in
12C(*2C, o)*°Ne leading to the 12 lowestNe states were studied byq93GA0).

The yields of various groups ef-particles and their relevance to states“dflg, and fusion
cross sections, have been studied by many groups18¢84J031983AJ01 1987AJ02.

Sub-Coulomb cross sections calculated in a statisticaldveork are discussed i §90KHO05.

A review of the state of theory and experimentst@+ '2C reactions with formation of molecular
states is presented ihg87DALL).

See alsol987ER1B1988G01G1988DE181991SZ02.

9. (2)'2C("*N, 5Li)®Ne O = —4.181
(b) 2C(“N, dP*Mg — a + Ne  Q,, = T7.480

Angular distributions of théLi ions to many states 3fNe below 17.5 MeV have been reported
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 populateg: §978AJ03. For reaction (b) t8°Ne, .
see the angular correlation measurement&@tN) = 30-42 MeV reported by J988AR24
19947U03, and see the review ofil87G0O12. An analysis of differential cross sections and
angular correlation functions within a compound nucleadeids described inl994BESY. Ear-
lier work is cited in ((987AJ02. See alsol988BEYR 1989BEXN 1992ARZX).
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10. (8)'2C(*0, 3Be}°Ne Qm = —2.636
(b) 12C(190, ac)®Ne Qm = —2.545

Reaction (a) was studied at 150 MeV in a search for high-spituster resonances #iNe. A
broad10* resonance was located at 27.5 MeNd88AL07). See also1988CAZV, 1994RA0J.

Excitation functions in the rangg,.,, = 25.7-38.6 MeV were measured b$493ESO). See
also the commentl@93ZH21) and reply (993ESO$on the work. Excitation functions for reac-
tion (a) leading to members of tR&Ne ground state rotational band were measuredfgr= 22—
29 MeV by (1995SU08.

A triple coincidence measurement of reaction (b) througtttNe 6* level atE, = 8.78 MeV
was reported byl(989WUZ2). a—« coincidence measurements BpP4KU1g at ., = 26.9 MeV
were used to study the connection of highly deformed isarrséites irt®Si, Mg and*’Ne.

11. 2C(19F, 2'Ne)''B Qum = —3.113

This reaction was studied with the use of molecular orbitabty (L988DI0§.

12.13C(°Be, 2n}°Ne Qm = 5.373

For cross sections se@986CUO02.

13. 4N('2C, 5Li) °Ne Qum = —4.181

See reaction 9.

14. “UN(1N, 20)*Ne Qm = 7.918

For yields of 1.63 Me\W-rays seel982DE39.

15. N(*Ne, 1*N)*Ne

Spectra were measured fB(?*°’Ne) = 150 MeV/nucleon (992EGZ2.
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Table 20.21: Resonances'fitO(«, v)*’Ne ?

E, (MeV + keV) T (keV) wy (eV)P E, (MeV =+ keV) JO T
1.116 + 4 2.6 x1076¢° | (1.740.3) x 1073 5.627+ 4 37;0
1.31744+2.24 (284+0.3)x 1072¢ | (1.740.3) x 1072¢ 5.7877 + 3.0 10
2.490 + 8 20+ 3" (714+1.2) x 1072 6.726 + 6 0+;0
3.0359 +2.34 82+03° 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 2+, 0
3.868 2.4 0.343 4 0.035 7.828 +3 2+;0
(4.647 + 3) (8.451 4 3) (57;0)
4.969+9 2.1+0.8 0.21 +0.05 8.708 + 7 1-;0
5.05 <3 1.3540.15 8.776 + 4 6,0
5.364 3.2 3.0540.38 9.024+3 4%;0
5477+ 4 <4 0.18 + 0.02 911443 37;0
5.94 4 30 29 + 15 1.3+05 9.48 + 30 2+, 0
6.61 4 30 155 4 30 8+3 10.02 + 30 (47); 0
6.924+7¢8 <1 195+ 1.5"0 102714+ 71 2+, 1
7.948 + 4 <1 30.2+ 3.5 11.090 + 3 4+;1
8.180 £ 57 <1 2.06 +0.25 11.276 4+ 4 1-;1
8.535+6 1.340.8 0.41 +0.05 11.559 £ 6 00!
8.994 + 8 <1 0.23 +0.05™ 11.926 4+ 6 4+;0
9.02 0.131 £ 0.002 11.950 + 4 8*; 0
(9.05 + 50) <40 (11.97)
(9.15 + 50) <40 (12.05)
9.362+5 <1 1.4140.23 12,2214+ 4 2+, 1
9.406 + 4 <1 6.6+0.87 12.256 4+ 3 3751
9.57+10 33+4 1.94 4 0.15 12.39 37 (1)
9.70 + 30 <10 0.17 +0.05 12.49

& For complete references see Tables 20.228Y8AJ03 and 20.20 in {983AJ0). See also Tabl20.22here.
bwy = (2J + 1), /T.

¢ This is alsal',,.

4 The strength of the-decay of?’Ne* (7.16) to?’Ne* (5.79) (see Tabl®0.1§ is strong evidence that these two
states are members of th&™ = 0~ band.
¢ Best value including the recent work by987HA2J.
f(1987HA2).
¢ See also1984R0O03.
b Other values arey = 19.2+1.9eV;T, = 116 =20 eV; I, = 4.26 + 0.23 eV: see {983AJ0).
! The measurements of the decay of this state ledtlte- 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.
1 See also Table 20.20 i1983AJ0).
k The~-decay is partly (see TabR0.18 to a state afs, = 9318 & 2 keV. The strength of this transition and the
subsequent decay t8Ne* (1.63) (and not to the ground state) faor for 2°Ne* (9.32). The other M1 transition
[11.27 — 8.85] is also strong suggesting similar structures’ftve* (8.85, 9.32) {980FI0).
I Also observed as a resonance in the yield of 6.13 MeMys with(2J + 1)T,, T, /T = 5.2+ 0.9 eV (1980FI0).
™ From (o, ap): see (984RI07.
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Table 20.22: ResonancesffO(a, a) 2

E, | . Outgoing Loy /T 62 Ey JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
1.3174 +2.2 (2.84+0.3) x 1072 P o 5.7877 + 2.6 1-
2.522+3°¢ 19.04+0.9 g 22 6.751 + 3 0t
3.0382 £ 2.0 ¢ 81+0.3P ag 36 7.164 3~
3.082+4° 3.4+£02°¢ g 1.1 7.199 + 3 0t
3.372+£4°€ 1514+0.7°¢ g 4.7 7.431 +3 2+
3.885 £ 10 2 Q) 0.6 7.841 £ 8 2+
4.653 £ 5 0.013 £ 0.004 o 0.07 8.455 £ 5 5~
~ 4.9 > 800 Qg ~ 70 ~ 8.7 0"
5.002 2.5 op 0.23 8.734 1~
5.058 =3 0.11 +=0.02 Q) 85+ 1.5 8779+ 3 6T
~ 5.1 > 800 Q) ~ 95 ~ 8.8 2+
5.11 <1 oo 8.82 (57)
5.152+5 19 g 1.1 8.854+5 1=
5.395 5 3 Q) 3.9 9.049 £ 5 4+
5.486 £ 5 3.2 g 0.49 9.121 £ 5 3~
5.955 £ 10 24 g 1.4 9.496 £+ 8 2+
6.569 £ 10 97 g 17 9.987 £ 8 4+
6.912+5 141 Q) 66 10.262 £ 5 5~
6.92 + 10 <0.3 o <13x1073 | 1027+10 (21)
7.092 £ 5 81 g 4.8 10.406 £5 3~
7.276 £ 5 16 Q) 1.8 10.553 £ 5 4+
7.314 10 24 oo 0.85 10.583 £+ 8 2+
7.580 4+ 100 349 Q) 33 10.80 £ 80 4+
7.635 5 13 Q) 0.42 10.840 £5 2+
7.636 45 Q) 2.1 10.841 3~
(7.75) 80 oo (10.93)
7.80 + 150 576 Q) 14 10.97 £ 120 0t
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Table 20.22: Resonances'ffO(«, ) * (continued)

E, | . Outgoing Loy /T 62 Ey JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
7.860 + 10 24 o 2.0 11.020 + 8 4+
7.934+10 <0.5 o <0.05 11.08 £ 10 (41)
8.132 £ 30 172 o 4.2 11.24 + 30 1-
8.16 + 10 <0.3 o < 0.009 11.26 + 10 (17)
8.24 4+ 10 40+ 10 o 1.4 11.32 + 10 2t
8.528 + 10 1.04+0.5 o 0.03 11.551 + 8 0t i
(~ 8.6) ~ 500 o (~ 11.6) (21)
8.930 £ 20 46 o 1.1 11.875 £ 15 2t
8.997 + 5 0.44 +0.15 a0, 76.13 0.04+£0.01 | 11.929+5 4t
9.026 £ 5 (35 £10) x 1073 o 1.04+0.3 11.952 + 5 g+
9.043 + 10 30+£5 o 0.72 11.966 + 8 1-
9.254 0, 76.13 e 12,137 +£5 6+
9.403 £9 155+ 15 o 0.89 & 0.05 6.8 12.253 4 10 4+
9.406 +4 f <1 Y6.13 e 122564+4 | 37;T=1
9.495 + 13 390 + 50 o 0.92 +0.04 8 12.327 4+ 10 2t
9.587 + 2 37.3+0.9 0, Y6.13 1.00 + 0.04 1.2 12.401 +5 3~
9.628 + 5 24.440.5 a0, 0.62 4+ 0.15 0.3 12433 +£ 5k o+
9.677 £8 124+ 6 o 0.88 £ 0.05 2.4 12.472 4+ 10 (21)
9.818 £6 7249 o 0.68 + 0.05 14 12.585 4+ 5 6t
9.827 + 14 145 4+ 25 o 0.78 4+ 0.09 2.5 12.592 4+ 15 (21)
9.978 £6 84+8 o 1.00 + 0.05 7.3 12.713 +5 5-
10.015+ 7 61+ 12 o 0.72 4 0.09 0.9 12.743 4+ 10 (21)
10.132 4 2 305 0, 76.13 0.83 £ 0.09 0.45 12.836 + 5 1-
(10.27) (580) (o) (0.92) (21) (12.95) (41)
10.283 + 2 38+ 4 0, V6.13 1.00 + 0.08 0.8 12.957 + 5 2t
10.397 + 1 1843 0, 76.13 0.55 4 0.05 0.4 13.048 + 5 4+
(10.419 + 15) (305 + 55) (o) (0.42 £ 0.03) (3.2) (13.066 +15) | (37,57)
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Table 20.22: Resonances'ffO(«, ) * (continued)

E, | . Outgoing Loy /T 62 Ey JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
10.456 4+ 51 162 £ 13 ag 13.095 + 6 2t
10.468 £ 5 102 £5 Q) 0.52 £0.04 11 13.105 £ 5 6T
10.508 £ 2 48 +4 o 1.00 £+ 0.05 1.2 13.137 £ 5 3”
10.614 £ 7 40 £13 g 0.55+0.13 0.4 13.222 £ 10 0t
10.617 £ 19 ~ 80 g 0.22 £0.07 0.3 13.224 +£15 1~
10.620 £ 2 53 +4 g 1.00 £ 0.04 1.3 13.226 £5 3~
10.759 £ 6 F (8 +£3) x 1072 g 0.08 +0.03 13.338 £ 5 7
10.763 £ 1 26+ 3 QaQ, Y6.13 0.70 £ 0.05 0.6 13.341 £ 5 4+
10.854 £ 3 34+£5 QaQ, Y6.13 0.46 £ 0.05 0.4 13.414 £ 5 3~
10.857 £ 4 ~ 16 Q) 0.16 & 0.06 0.06 13.416 £ 5 (37)
10.870 £4 49 £ 7 Q) 0.38 £0.04 13.426 £ 5 (57)
10.913 £8 195 £ 25 Q) 0.99 £+ 0.05 3.2 13.461 £ 10 1=
10.971 +£4 24+ 8 g 0.36 £ 0.07 0.15 13.507 £ 5 1=
10.999 £ 4 61 £+8 g 0.72 £0.05 0.8 13.529 £5 2+
11.000 £ 15 76 + 32 g 0.52+0.13 0.6 13.530 £ 15 (0*)
11.054 £ 3 1245 Q) 0.19 £+ 0.06 0.04 13.573 £5 2+
11.183 £ 1 11 +£2 o 0.33 £0.05 0.2 13.677£5 5~
11.202 £ 12 310 £+ 30 QaQ, Y6.13 0.51 £0.03 84 13.692 + 10 7
11.267 £ 26 ~ 80 g 0.33 £0.12 0.4 13.744 £+ 20 0t
11.371 £9 136 £ 15 g 0.73 £0.04 2.1 13.827 £ 10 3~
11.420 + 34 ~ 175 Q) 0.21 £ 0.06 0.6 13.866 + 30 1~
11473 £5 74+ 10 Q) 0.75 £ 0.06 1.0 13.908 £ 5 2+
11.498 £5 65+ 3 Q) 0.86 +£0.04 6.9 13.928 £ 5 6T
11.522 £ 7 79 + 15 g 1.0£0.1 1.3 13.948 £ 10 0t
11.544 + 2 81+1 g 0.46 £ 0.05 0.11 13.965 £ 5 4+
(11.607 + 19) (~ 80) ) (0.19 4 0.05) (0.25) (14.015 + 15) (17)
(11.663 + 19) (150 =+ 50) (o) (0.24 4 0.05) (0.6) (14.060 + 15) (271)
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Table 20.22: Resonances'ffO(«, ) * (continued)

E, | . Outgoing Loy /T 62 Ey JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
11.732 £4 42 +6 a0, Y6.947.1 0.71 £ 0.06 0.5 14.115+£5 2+
11.925 + 7 9249 g 0.64 £ 0.04 1.6 14.270 +£ 10 4+
11.968 £ 8 60 £ 13 a0, Y6.13y V6.9+7.1 0.31 £0.05 1.9 14.304 £+ 10 (6+)
11.977 £ 6 117 £ 8 g 0.82 £0.04 9.6 14.311 £ 5 6T
11.979 + 15 ~ 45 Qg 0.13 £ 0.06 0.1 14.313 £ 15 (37)
12.148 £ 28 ~ 95 g 0.18 £0.06 © 0.3 14.448 £ 25 (0*, 21)
12.156 -4 ~ 15 Qg 0.09 £ 0.04 0.05 14.454 +5 57
12.322 4+ 25 140 + 50 Qo 0.45 £ 0.08 0.9 14.587 £+ 20 1~
12.329 £ 13 260 £ 25 a0, Y6.947.1 0.79 £0.04 5.3 14.593 £ 10 4+
12.447 £11 90 £+ 30 g 0.35 % 0.06 0.6 14.687 £ 10 (37)
12.502 £ 10 60 £ 25 g 0.25 +0.06 0.4 14.731 £ 10 (4*)
12.539 + 2 7.3+4.8 g 0.18 £ 0.05 0.1 14.761 £ 5 6T
12.597 + 4 86 + 7 Qo 0.95 4+ 0.04 6.5 14.807 £5 6T
12.608 £ 5 117 £ 13 g 0.69 £ 0.04 3.1 14.816 &£ 5 5~
12.637 + 8 79+ 15 g 0.45 + 0.05 0.9 14.839 + 10 (4™)
12.699 4+ 12 100 £ 30 Qg 0.44 + 0.06 0.7 14.888 + 10 2+
12.897 4+ 10 66 + 20 Qo 0.31 £ 0.06 0.3 15.047 £+ 10 2+
12.930 + 12 160 + 25 g 0.40 £ 0.04 2.3 15.073 £ 10 57
13.016 £ 20 ~ 60 g ~ 0.12 0.11 15.142 £ 15 (2*)
13.056 4+ 10 230 + 25 g 0.70 £ 0.04 55 15.174 + 10 5~
13.237 + 29 280 + 40 g 0.39 +0.04 20 15.319 + 25 7
(13.238 £+ 10) (130 £ 20) (ap) (0.99 + 0.08) (15.319 £ 10) (17)
13.251 +6 34 £+ 10 g 0.29 + 0.05 0.2 15.330 £5 4+
(13.266 + 12) (50 + 25) (o) (0.69 £ 0.17) (15.342 £ 10) (o)
13.27! aj 15.346 + 2 6+
13.296 £5 110 £ 10 a0, Y6.13y V6.9+7.1 0.71 £0.04 14 15.366 £ 5 7
13.384 + 154 85+ 35 Qg 0.26 +0.05 0.4 15.436 4+ 15 (37)
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Table 20.22: Resonances'ffO(«, ) * (continued)

E, | . Outgoing Loy /T 62 Ey JT

(MeV =+ keV) (keV) particles (%) (MeV =+ keV)

13.58 Q0 Y6.13s V6.9+7.1 15.59

13.73 a0, Y6.13y V6.9+7.1 15.71 (6+)

14.05 a0, Y6.13y V6.9+7.1 15.97 (6+)

14.26 Y6.135 V6.9+7.1 16.14

14.40 ¥6.13 16.25
14.501 + 15 45 o, A1+2 16.329 + 11 4+
14.636 £ 158 35 o, Q1+2, Q3 16.437 £ 11 (0, 2, 4)"
14.721 + 15 24+4 Q, 42, O3, Q4 0.36 £ 0.03 0.38 £ 0.07 16.505 £+ 15 6"
14.789 + 18 90 £+ 30 Qg 0.16 £ 0.03 0.37 £0.13 16.559 4+ 15 57
14.816 4+ 15 92 £8 g, 3 0.45 £+ 0.03 4.14+0.5 16.581 + 15 7
14.875 4+ 22 80 £+ 25 o 0.18 £0.04 0.22 £+ 0.08 16.628 4+ 20 3”
14.924 4+ 20 100 £ 25 o, (a3) 0.23 £ 0.03 0.42 +£0.11 16.667 4+ 15 4+
14.987 + 18 ~ 25 Q, 42, O3, Q4 0.08 £0.03 ~ 0.05 16.717 £ 15 b
15.023 £+ 33 160 £ 50 g 0.10 £ 0.02 484+1.9 16.746 4+ 25 8+
15.149 4+ 16 16 £8 o, A142, O3, Q4 0.11 £ 0.02 0.04 £ 0.02 16.847 + 15 5~
15.179 4+ 25 350 £ 50 Qg 0.28 £+ 0.03 3.9+0.7 16.871 £+ 20 6"
15.430 + 21 180 £ 30 Qg 0.32 £ 0.03 1.0+ 0.2 17.072 £+ 20 4+
15.535 £ 15 26 £ 5 Q, 42, O3, Q4 0.22 £+ 0.02 0.13 £ 0.03 17.155 £ 15 b
15.607 £+ 19 225 + 30 g 0.32 £ 0.02 1.2+0.2 17.213 £ 15 4+
15.696 £ 20 86 £+ 25 Qp, Q1 4+2, O3, Qg 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
15.828 £15F <10 Q142 17.390 + 15
15.878 + 18 220 + 25 Qg 0.24 £ 0.01 4846 17.430 £ 15 9~
16.017 £+ 16 86+ 9 o, A142, O3, Q4 0.45 £+ 0.03 1.3+0.2 17.541 £ 15 6T
16.099 4+ 17 140 £+ 20 g, g 0.36 £ 0.03 1.05+£0.15 17.606 &+ 15 57
16.302 4+ 23 ~ 125 g 0.13 £ 0.03 ~ 0.3 17.769 £+ 20 4+
16.405 + 17 200 + 30 Qg 0.38 £ 0.03 1.6 +£0.3 17.851 + 15 b
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Table 20.22: Resonances'ffO(«, ) * (continued)

E, | . Outgoing Loy /T 62 Ey JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
16.598 + 15 f < 10 , A1 42 18.005 + 15 .
16.622 £ 6 3447 g, A142, 3, Oy 0.34 +0.04 0.23 £+ 0.06 18.024 £ 5 5~
16.695 + 30 140 £+ 60 o 0.20 £+ 0.05 04+0.2 18.083 + 25 4t
16.748 + 6 29 + 6 g, 012, A3, O 0.46 + 0.06 0.84+0.2 18.125 £5 .
16.949 + 13 190 4+ 30 g, Oy 0.32 +0.02 1.7+0.3 18.286 + 10 6"
17.129 + 24 185 + 40 g, (@119), asg, ay 0.19 £ 0.02 1.84+04 18.430 4+ 20 7
17.210 £ 21 130 £+ 30 g, O3 0.21 +£0.03 0.5 18.494 + 20 5~
17.368 £+ 23 185 4+ 30 g, Oy 0.24 +0.03 55+ 1.1 18.621 + 20 8%
17.524 + 29 140 4+ 50 g, 142 0.17 +0.04 0.6 +0.3 18.745 + 25 6"
17.552 + 24 140 + 35 Qg 0.22 £0.03 1.5+04 18.768 4+ 20 7
17.793 + 29 200 + 60 Qg 0.15 £ 0.02 3.2+1.1 18.960 £ 25 8+
17.906 £+ 18 ~ 90 o, (V142 0.18 £ 0.03 ~ 0.3 19.051 £ 15 5~
18.03 20 200 + 50 o, a1, (@2), ay, as 0.38 +0.04 ¢ ~ 2 19.15 4+ 20 6"
18.198 £ 17 140 + 25 aq, (as) 0.12+0.02" 19.284 + 15 6T
18.216 + 30 430 4+ 60 Q) 0.36 £0.03 6.4+1.1 19.298 £+ 25 7
18.397 £ 11 130 £ 15 a1, g, 0y 0.38 +£0.01 " 19.443 + 10 6"
18.514 £ 29 250 + 60 g, 02, O3 0.27 +£0.04 1.6 +£0.4 19.536 + 25 6"
(18.563 £ 25) (140 £ 50) (a1) (0.09 +0.02) b (19.576 + 20) (7~
18.662 + 23 140 + 35 aq 0.14 +£0.02 " 19.655 £+ 20 6T
18.757 + 28 330 + 60 g, (2), as 0.23 +0.02 6.3+ 1.2 19.731 + 20 8+
18.900 + 48 360 + 120 g 0.18 £ 0.03 1.44+0.5 19.845 + 40 6"
18.918 £ 11 170 £ 25 o1 0.26 +0.02 1 19.859 + 10 5~
18.949 + 52 ~ 120 g 0.08 +£0.03 ~ 0.35 19.884 + 40 .
19.083 + 39 130 4+ 100 g, ag, (as) 0.11 +0.04 0.19 +0.04 19.991 + 30 4+
19.128 + 16 80 + 35 o, Oy 0.10 +£0.04 1 20.027 + 15 6"
19.227 £ 28 190 + 35 o1 0.29 +0.03 1 20.106 + 25 .
19.304 + 47 285 + 100 o, O3 0.18 £0.04 1.14+04 20.168 + 35 6"




18

Table 20.22: Resonances'ffO(«, ) * (continued)

E, | . Outgoing Loy /T 62 Ey JT
(MeV =+ keV) (keV) particles (%) (MeV =+ keV)
19.464 + 19 255 + 40 a1, g 0.28 +0.03 " 20.296 + 15 .
19.521 £+ 22 190 + 40 o1 0.26 +0.03 1 20.341 +20 5~
19.524 + 16 135+ 35 g, O3 0.25+0.04 1.14+0.3 20.344 + 15 .
19.618 + 39 215 +90 g 0.14 +0.03 0.6 +0.3 20.419 + 30 6"
19.651 + 32 370 + 55 o1 0.324+0.03 " 20.445 + 25 6"
19.679 + 35 280 + 70 g, 9 0.20 + 0.03 0.86 + 0.25 20.468 4+ 30 5~
19.952 £ 8 78+ 11 o, 01, g, O3 0.33 £0.03J 4.5+0.8 20.686 + 6 9~
20.04 240 + 50 g, a1, 0y 0.2} 1.8+0.5 20.76 + 30 7
20.095 + 32 170 + 60 o1 0.11 +0.02 20.800 + 25 5~
20.28 300 + 50 g, 01 0.23 £0.03 2.14+0.6 20.95 + 40 T
20.423 £ 88 60 £6 Qag, a3 0.46 + 0.03 4.1+0.5 21.062 -6 9~
20.7 300 o 21.3 T
21.3 £ 200 300 o 21.8 £+ 200 .
22.0 + 200 500 Q) 22.3 £+ 200 7
22.5 + 300 500 Q) 22.7 4+ 200 9~
22.65 £+ 130 250 o 22.84 £+ 100 9~
23.3 + 300 500 o 23.4 £+ 200 8
24.24 + 150 350 o 24.11 £+ 100 8%
25.4 + 300 600 g 25.0 + 250 8+
26.2 + 200 400 g 25.7 + 150
28.1 £ 350 700 o 27.2 £+ 300
29 1600 o 28 8
29.4 + 350 700 o 28.2 £+ 300




¢8

& For earlier references see Tables 20.23l@78AJ03 and 20.21 in {983AJ0). For K™ assignments see Tal#®.20here. The uncertainties
in the excitation energies are calculated by taking the daicgy in £, in the cm [%x uncertainty in the lab] and adding the uncertaintyin[2
keV], in quadrature, rounding upwards. S&8&7AJ0Y.

P Tom =Ta.

© (1985JA17.

4 Resonances with.25 < E, < 13.39 MeV are from (L985CAQ9, except for the states labelléd Certain values are rounded upwards. See
also (1983CA1H and Table 20.21 inl9©83AJ0).

¢ (2J + 1)Ly Ta, /Ty = 81 £ 12 eV andl4 + 2 eV, respectively, fof’Ne* (12.14, 12.25) [for the latter see Tal#16.21 (1980F10).

f See Table 20.21 iM@83AJ0).

& Resonances with4.6 < E, < 20.4 MeV are from the re-analysis of the data aB79BI10 by (1984RI0§. Certain values are rounded
upwards.

b (DT, ) /2T

i (1984RI07.

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

K (1992LA0Y) determineF, = 12.436 + 0.004 MeV.

1 (1992LA0)).



16.160(a, 7)*Ne Qm = 4.730

Observed resonances in the yield of captynmeys over the rangé&, = 0.8 to 10 MeV are
displayed in Tabl®0.21 For a discussion dfNe* (11.26) ™ = 1*; T' = 1], to which excitation
by this reaction is parity forbidden, se€983FI103. See also1984BU0). Total cross sections
have been measured in the rangg, = 1.7 to 2.35 MeV. Assuming that S does not vary with
energy over that interval, the astrophysical factor for-nesobnant capture t8Ne, is 0.26 + 0.07
MeV - b. An estimate of).7 + 0.3 MeV - b for S at 300 keV is deduced $87HA24. A com-
ment (L988BAGH on this work summarizes the status of theoretical desoriptof'°O(a, 7)*’Ne
and discusses thd $87HA29 result in the light of a microscopic calculation. See alstbl®
20.21 For other papers on astrophysical considerations E##5CA41 1988CA26 1990BL1K
1991RA1Q. For earlier work, se€l©87AJ032.

A microscopic description of the: + 0O system in a multicluster model is discussed in
(1994DUO09. An anharmonic oscillating model description is presdrnie(1993CSZL).

17. (a)*°O(x, p)F Qm = —8.114
(b) 1°0(av, d)'SF Qn = —16.321 E, = 4.730

For reaction (a) seel@90KOZQ.
For reaction (b) seelQ86KA36. A theoretical study of clustering in Yrast states is dixsat
in (L995KA53.

18. (a)'O(a, )0 E, = 4.730
(b) 150(c, a)'?C Qm = —7.162

Excitation functions have been measured over a wide rangeearfies for elastically and in-
elastically scattered-particles and-rays from the decay dfO* (6.13, 6.92, 7.13) [see.078AJ03
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), (1992LA0Z 10.2 to 18 MeV:a;) and (L979BI1Q 1984RI106
14.6 to 20.4 MeVp, — a5). See also{983FR141985I1SZY and!0 in (1993TI07%.

A number of anomalies are observed: see Tabl@2 K™ parameter assignments derived from
this and other work are displayed in Tal#@.20(1984RI07. See alsoX983MI22 1990WE14
1992AR1§. Backscattering cross section measurements and othkcatm-related studies are
reported in {990LE06 1991LE33 1992DE1() 1993CH48 1993S01Y. For reaction (b) se€C
in (1985AJ0).

In theoretical work related t§O(«a, )'¢O, studies have been reported for: optical potentials
in the rangel, = 0-150 MeV (L993AB02 1995MI13, phase equivalent complex potentials
(1996BA26, quadrupole resonance$903BY03, a single-folding potential modell993L125
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1993YAO08, an R-matrix analysis of elastic cross sections in theedng— 2—9 MeV (1994SH35,
the orthogonality condition model 987SA5Y, Yrast structure change éfNe (1987KA24), mi-
croscopic cluster theoryl87TA1Q, core-plus-alpha states in terms of vibron mod&&38CS0),
distribution of a-particle strength ¥988LEQS, « cluster formation in the cluster-orbital shell
model (L990HA39, the microscopic complex effective interaction fe'°0 (1991YA0§, and
the generator-coordinate descriptid®87RE041992KR13.

19.160(°Li, d)>°Ne Qm = 3.255

Deuteron groups have been observed to many statéNef see Tabl€0.23 Angular distribu-
tions have been measured B(°Li) = 5.5 to 75.4 MeV: seel978AJ031983AJ011984MO089.
Measurements of angular diestribution/a’Li = 22 MeV provided data that were used to de-
termine the ratios ofv-particle widths in!?Ne relative to*’Ne (1995MA28§ and to obtain al-
pha spectroscopic factors f8iNe states up tdZ, = 6 MeV (1996MAQ7). Angular correlations
[(d, ap) t0 %O, s ] have been measured &(°Li) = 60, 75, and 95 MeV1982AR2Q 1988ARZU).

An experimental study of the competition between evapomneaind direct transfer is described in
(1995XEO0). See also references cited rD87AJ02.

In theoretical work published since the previous reviewysta-Feshbach theory was applied
to this reaction by 1987AR13, and angular distributions were analyzed with DWBA forizal
by (1992RA23. See alsoX9940S0}

20.150(Li, t)2°Ne Qm = 2.263

States observed in this reaction are displayed in TaBl23 Angular distributions have been
measured af/("Li) = 15 to 68 MeV: see 1978AJ03 1983AJ0). See also{986C0O15%. The
reaction’Li(1°O, t*’Ne was used in a lifetime measurement b945YU05.

Theoretical work related to this reaction includes studies the form of then particle po-
tential in directa-transfer reactions1086GR29 1988GR1), a Hauser Feshbach theory appli-
cation (L987AR13, the optical potential (989BES), clustering phenomena and shell effects
(1988RA1Q, DWBA analysis (992RA23.

21.150(°Be, *HefNe Qm = 2.263

See (985CU1A.

22. (a)'°0(*2C, ®Bef’Ne Qm = —2.636
(b) 50(12C, 20)*°Ne O = —2.545
(c) 190('2C, o'2C)'12C Qm = —7.162
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Table 20.23: States 6fNe from!°O(Li, d), **O("Li, t) and**O(*C, ®Be)?

E, (MeV =+ keV) Lem (keV) [, /T Shb Jr
(°Li, d) ("Li, t) (*2C,*Be)

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

10.3 #+ 100 10.26 10.26 145 + 40 1 0.15 5~
10.7 100 4+
11.95 11.95 11.95 0.85 £ 0.15 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 + 20 ~ 100 6%
14.3 14.310 £ 20 14.34 < 100 6+
15.35 4100 | 15.336 & 15 15.34 380 =+ 60 0.90 £ 0.10 7"
15.9 + 100 15.87 < 250 7"

16.7 + 100 16.63 4 20 16.63 190 + 40 0.90 £ 0.10 ¢

17.35 4 100 17.30 4 20 17.30 220440 | > 0.404+0.10 gte
18.7 + 100 7"
19.4 + 100 400 7"
19.9 + 100 400 7"

20.67 £ 40 20.54

20.8 £ 100 7 (6%)
21.08 % 30 21.08 100 £ 50 0.65 £ 0.15 9~
21.3 £+ 100 300 8+
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Table 20.23: States 6fNe from!°O(Li, d), **O("Li, t) and**O(*C, ®Be)?
(continued)

E, (MeV £ keV) Lem (keV) [ /T Sb J"
(°Li, d) ("Li, 1) (2C, *Be)
21.8 + 100 300 8+
22.3 + 100 300 8+
22.87 4 40 22.87 225 + 40 0.90 +0.10 9~
23.5 4+ 100 23.70 & 30 <200 9~ (8%)
24.21 4+ 25 ~ 500
25.10 & 50 <200
25.67 £ 50 ~ 500
27.14100° 27.04 9~
28.1 4100 ° 10
(29.4)¢ (107)
(33.4) (107)

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

b Relativea-particle spectroscopic factors (DWBA). Othgy values have also been reported, see, 99§MA07)
for levels up toE, = 5.79 MeV.

¢ (1982AR2(0 1988AL07Y.

4 (1983SH2p.

¢ An admixture of6* or 8* in the d« angular correlation involving’Ne* (16.6) and a doublef8™ + 77) at
E, = 17.4 MeV have been suggested. See also Tabl@2

Angular distributions in reaction (a) have been measured{¢°O) = 27.1 to 53.0 MeV and
for £(12C) = 22.7 to 78 MeV [see {978AJ03 1983AJ0)] as well as atE(*2C) = 109 MeV
(1984MU04 1985MU14 *°Ne* (1.63, 4.25, 5.79, 7.16, 8.78, 10.26, 11.95, 12.59,4,515.87,
17.30, 21.08, 22.87}; () at several angles; EFR-DWBA analysis). See al9¥$86CAZ\V). I',,, /T’
are displayed in Tabl20.23 see (983AJ011987AJ02 and (L983SH28. Spectroscopic factors
were extracted in a direct reaction study reported 18800S02. Evidence forl0* strength at
E, = 27.5 MeV is reported by 1988AL07. See also 1983DEZW. For discussion of®Si
states reached in this reaction sé893ES0]1 1993ES031993ZH2). See also the discussion
of instrumentation development f8Be detection reported iMP91SU1Y. For reaction (b) see
(1978AJ03 and (L986CA19. For reaction (c) and for a discussion’6fMg states reached in this
reaction seel(983SH261984MU049. See alsol985BE371986BE191987SU03.

23.160(13C, “Be}'Ne Qm = —5.918
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At E(3C) = 105 MeV angular distributions t8°Ne* (1.63, 4.25, 8.78, 11.95, 15.34, 21.0)
have been studied by 979BR03: the first four states are the, 47, 67, and8*t members of the
07 band; the two higher states] = 7-, 97] belong to thed~ band for which the band head is
20Ne* (5.79). In addition, distributions are reported*®e* (12.59, 15.9, 17.3).]" = 6T, 87,

8] (1979BR03J. See alsol985MU14. Spectroscopic factors were extracted in a direct reactio
study reported byl(9890S02. For fusion cross sections se9B6PAL).

24.160(1%0, 12C)*Ne Qum = —2.432

Angular distributions have been reported to a number oestaf?°Ne at £(*°0) = 23.9
to 95.2 MeV [see 1978AJ03 1983AJ0)] and atE£(*°0) = 26, 28, and 30 MeV 1986CA2J.
(1983ME13 have studied the quasi-elastic spectrunk@¢0O) = 50, 60, 68, and 72 MeV. Mea-
surements of the energy dependencef¢*O = 51-66 MeV were performed byl@96FRO09.
For excitation functions seel §86CA24 2°Ne* (0, 1.63)). See alsolP82KO1G 1984ME1Q
1985ST1B1982K010 1984AP031984K0O13.

Studies of the direct-reaction mechanism for this readiere been carried out b§§88GA1L,
1988GA1919890S0219900S0R See alsol988AU0J and references cited in987AJ02.

25. (a)'"O(He,*He)!"O E, = 21.164
(b) "OCHe, a)'¢0 Qum = 16.434

The excitation function for, shows a resonance correspondingftde* (28.): see{978AJ03.
Measurements afl, at F(*He) = 33 MeV, have been reported for the elastic scattering [reactio
(a)] (1983LE03 and for manya-groups [se€0O in (1993TI07] (1982KA12. For the earlier
work and for other channels seE983AJ011987AJ02.

26.170(a, n)°Ne Qm = 0.587

Neutron emission from this reaction was measuredjfpr 5.15 and 5.49 MeV by{987SM0)9.
Excitation functions were measured at astrophysical éeeendS-factor curves were determined
by (1995KU1H. See also work cited in1078AJ03. In a recent theoretical study, the three-
cluster generator coordinate method was applied to cdionlaf the low energy cross section by
(1993DE33.

27. ()'"O(!!B, 5Li) ®Ne Qm = —6.045
(b) 7O(2C, “BeyNe Qum = —5.115
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Table 20.24: Resonances'itF(p,v)*’Ne ?

E, Cem | r, 2ONe* J5 T
(keV) (keV) (eV) (eV) (MeV)
340 < 0.07 0.28 £+ 0.06 13.171
484 ~ 0.05 0.42 13.308
597 + 1 294+ 3 < 0.6 12 13.415
671 +1 5.7£0.7 1.0 x 1072 2.2 13.485 1
874 13.678
935 13.736
980 13.779
1091 0.8 1.1 13.884 21
1280 14.063
1320 3.8 14.101
1350 14.130
1370 14.149
1420 14.9 14.196
4090 £ 5 16.732" 0F; 2
5879 £ 7 9.5+28 I'y=03eV 18.430 272
& For earlier references see Tables 20.261i678AJ03 and 20.24 in {983AJ0). See also Table
20.18here.

> Decays~ 100% to the Ex, = 11.26 MeV J™; T = 17; 1 state with[,, ~ 5 eV. See discussion
under reaction 29.

At E = 115 MeV the8™ state atE, = 11.95 MeV is strongly populated in both reactions: see
(1983AJ0).

28.180(*He, n}’Ne Qm = 13.120

Angular distributions have been measured f&fHe) = 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, = 16.7329 4+ 0.0027 MeV, I'.,, = 2.0 £ 0.5 keV: J™ = 0", T' = 2. Differential cross sections
were measured d@(*He) = 30 MeV by (1995FUZT).
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29. YF(p,v)*’Ne Qm = 12.844

The previous reviewl©87AJ03, observed that over the rangg = 2.9 to 12.8 MeV, they,
and~, yields are dominated by the E1 giant resonarte(6 MeV) with the~; giant resonance
displaced upward in energy. Strong well-correlated stmest are observed with characteristic
widthsT" =~ 175 keV. Angular distributions taken over the energy range diovaoy greatly with
energy. They are incompatible witly and~; coming from the same levels #Ne. The90° v,
yield for £, = 3.5 to 10 MeV has been measured: the results are interpretedns tef four
primary doorway states d, = 16.7, 17.8, 19.1 and 20.2 MeV. See ald®85WAZV, E, = 5.9
to 10.3 MeV; E2 strength; prelim.). See ald®860UZ3J.

More recently, polarized and unpolarized angular distidns were measured fdr, = 16.1—
23.0 MeV (@988KUQ09. Data for (p,7:) were also presented and a doorway state calculation
was discussed. Cross section and analyzing powers foy,{p) were measured in the range
E, = 3.5-13.3 MeV by (L988WA13J in a study of the E2 strength #iNe. See also the review of
giant resonance work irl@88HALD.

The yield curve for 11.2 MeV-rays [from the decay 6fNe* (11.26),/J™ = 17, 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 presufitedharacter of this lowest = 2 state
in ®Ne: I',I", /T =~ 0.5 eV. Sincel',/T" (from the elastic scattering) isz 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+3keV,I', I',/I' ~ 0.05eV; I, ~ 0.3 eV]. The 10.6
MeV ~-ray is due to the cascade decaytfie* (18.43),J™ = 2+, T = 2 via?°Ne* (12.22) to the
2+ state at 1.63 MeV. For the upper limits to the strengths ofrémsitions to various states¥f\Ne
from the0™ and2™ T' = 2 states, se€l@83AJ0). Internal pair conversion of the GDR &Y, ~ 18
MeV was observed byl@89MOZY). Resonances observed in the capture reaction are displaye
Table20.24 For references se@478AJ031983AJ0). See also the astrophysics-related work in
(1987R0O251988CA24§. A study of absolute thick-target yields for elementallgsis atE, = 7,

9 MeV is reported in1987RA23.

30. (@)“F(p, P)'°F E, = 12.844
(b) 1F(p, d)*F Qu = —8.207

The elastic scattering has been studied in the rdfge 0.5 to 7.5 MeV and 24.9 to 46.3 MeV
[see (978AJ03] and atE, = 1.5t0 3.5 MeV (19850U0119860UZZ 19860U0). See also the
measurements fat, = 0.85-1.01 MeV at,,;, = 165° by (1989KNOJ), and the work reported in
(1994C0O12in which a'F radioactive beam was used in scattering off polyethelsirgets. The
observed anomalies are displayed in T&0e25

Resonances for inelastic scatterimg pndp,] are listed in Tabl€20.26 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
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Table 20.25: Levels of’Ne from°F(p, py) ®

E, (keV) | T (keV) l J* T r,/T 02 (%) | *Ne* (MeV)
340 2.8 1t 0.016 3.8 13.171
483 1t 13.307
598 35 1 2- 0.0012 0.38 13.416
669 7.1 0 1t 0.98 9.6 13.483
843 22 0 0+ 0.996 10.8 13.649
873 4.9 1 2= P 0.21 1.5 13.677
935 7.0 0 1t 0.17 0.44 13.736

1346 4.3 1 - b 0.067 0.07 14.126
1372 14 1 2= b 0.17 0.52 14.151
1422 13.9 0 1t 0.85 0.92 14.198
1710¢ 86 0 ot 0.8 14.472
1896°¢ 24 0 0+ 0.3 14.648
1943¢ 38 0 (17) 0.5 14.693
2030¢ 67 1 (17) 0.75 14.776
2763¢ 2 15.472
2970° 2 15.668
4094 4+ 3 2.04+0.5 0 0*;2 | 0.062 £ 0.004 16.735
5879+ 74| 95+3 2 2+: 2 ~ 0.2 18.430

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

b 1~ not excluded by elastic scattering alone.

¢ (19850U0119860U01 R-matrix analysis). Weak resonanceggt= 1.75 and 1.78 MeV are also suggested.
4 Resonance also observedin ps, ps andps yields.
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Table 20.26: Resonances'ftF(p, g)YF* 2

E, JT T Cem Iy, | 02, 02, E. in °Ne
(keV) (keV) (eV) (eV) (%) (%) (MeV)
340 1t 2.8 < 0.5 < 0.1 <15 13.171
483 1t 2.1 <13 < 1.2 13.307
598 2- 35 < 100 < 60 < 28 < 145 13.416
669 1t 7.1 46 < 0.5 0.6 <04 13.483
720 ~ 29 < 10000 < 10000 13.532
780 ~ 9.5 < 400 ~ 9000 13.589
831 7.9 <6 ~~ 2300 13.637
845 0F 22 ~ 50 < 10 ~ 0.14 < 0.92 13.650
873 2- 4.9 <2 570 < 0.07 2.7 13.677
900 4.6 < 30 =~ 2200 13.703
935 1t 7.6 3000 <20 5.0 < 0.8 13.736
1092° 2+ 0.8 173 592 13.885
1137 3.5 < 40 ~ 2100 13.928
~ 1250 ~ 76 ~ 70000 < 4000 14.03
1290 18 < 600 ~ 900 14.073
1346 2” 4.3 300 600 0.92 0.24 14.126
1372 27 14 700 1400 1.93 0.56 14.151
1422 1t 13.9+1 2200 <35 0.56 <0.11 14.198
1610 ~ 14.377
1660 14.424
1700 14.462
2763¢ 15.472
2970¢ 15.668
58794 | 2%;2 resonant 18.430

@ For references see Tables 20.2918718AJ03 and 20.26 in {983AJ0).
b Tp, =29 eV.

¢ Reported inp; .4 yield (19860U0).
4 Resonance also observedif) p4, andps yields.
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E, =0.5t04.3 MeV by (L986CHYY). See also983LE28§ astrophysics) andLO86BA8Y. For
reaction (b) seel@86KA1U; applied) and®F.

31.¥F(p, n)’Ne Qum = —4.020 Ey, =12.844

Observed resonances are displayed in Table 20.3A®78AJ03. See also 1984BA1R
1985CA4). The transfer polarization coefficient féf,, = 120, 160 MeV atd = 0° was mea-
sured by {990HUZY). Total cross sections for production 8Ne measured by the activation
method are reported by 990WA1Q.

32.19F(p, )0 Qu = 8.114 B, = 12.844

Many resonances occur in this reaction. They are displayddbles20.27 20.28 and20.29
depending on whether they are observed indheield [20.23], in thea, [or o] yield to 10*
(6.05) [20.24] or in they,, as, anday yields [or in the yield of they-rays from!°O* (6.13, 6.92,
7.12) [20.25]]. See also tables 2 and 31993DA23 which list a number of new resonances for
E, = 0.3-3.0 MeV. Resonances fay anda; are required to have eveh evenr or odd./, oddr,
while theas, a3, anda, resonances are all odd-even or even-odd, with the exceptithe 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 irl959AJ79. For
values off? see Table 20.28 inl@78AJ03. Other measurements are reported bB§850U01 1.5
to 2.1 MeV;ay — a3) and (L984IN04 4.15 to 13 MeVjay — as5). 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) J™ = 1*; T' = 1] via a parity- (and isospin-) forbiddentransition. The state
is not excited. The upper limits for the process, and the@inificance in the determination gf,
the weak pion-nucleon coupling constant, are discussed¥83(KN01 1986KN1C 1990KNOJ).
See also1983AJ01 1984KN1A).

Internal pair conversion fdPF(p, o) of the 18 MeV GDR irt’Ne was studied byl089MOZY)
at, = 5.2 MeV.

A DWBA analysis for energies below the Coulomb barrier isdusedetermine the astrophys-
ical S-factor in (L991HE1§. See also{993YA13.

Application-related work is reported in987EV01 1989MC04 1989MC03 1989TALN). See
also the earlier work cited inL@87AJ02.

33.19F(d, nf°Ne Qm = 10.620

Levels of *’Ne derived from this reaction are displayed in Tables 20t8(1872AJ02 and
20.34in (1978AJ03. See alsoX983LIZW).
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Table 20.27: Resonances for ground-stedgarticles(ay) in *F(p, ap) *

E, (keV) [ (keV) 62 (%) J5 T ONe* (MeV)
400 95 1~ 13.228
400 95 0F 13.228

650 £ 20 190 1~ 13.465
710 33 0.6 (17) 13.522
733 63 1.0 2t 13.544

== 9+1 0.02 2t 13.586

842 + 2 17+1 0.16" (2+) © 13.648

~ 860 114 2.1 1~ 13.66

~ 930 ~ 171 2.9 0F 13.73

~ 1080 ~ 190 3.4 1~ 13.87

1115 48 0.55 2" 13.907
1160 ~ 67 1.1 0F 13.950
1235 ~ 67 1.2 1~ 14.021

~ 1250 ~~ 143 2.7 2+ 14.03

1350 £ 3 34+1 2 14.130

1652 £5 86+ 5 1~ 14.417

1713 £6 68 + 2 0F 14.475

1842 + 7 116 &5 1~ 14.597

1901 £ 10 244 0F 14.653

2110 71 2+, 4%) 14.85
2310 86 (2+) 15.04
2550 285 (1) 15.27
2590 285 (0%) 15.31
2680 76 15.39
2730 57 15.44
2820 152 15.53
2940 (15.64)
3120 162 (15.81)
3340 100 16.02
3680 (95) 16.34
3860 16.51
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Table 20.27: Resonances for ground-statearticles(ay) in “F(p, ap) *
(continued)

E, (keV) Cem (keV) | 62 (%) J T 2ONe* (MeV)
3980 128 16.63
4130 95 16.77
4360 95 16.99
4460 90 17.08
4690 62 17.30
4900 86 17.50
4990 38 17.59

5879+ 7 9.5+2.8 d 2t 2 18.430

& For earlier references and additional comments see Tabld4 i (1978AJ03and 20.28
in (1983AJ0). See alsoX9850U0119860U0).

b T4, & 0.06 keV.

¢ J =0 from F(p, p); possiblyl" = 0.

a1, ~0.3keV.

34. °F(He, d¥°Ne Qum = 7.350

Levels of?’Ne observed in this reaction are displayed in Tables 20.8591#8AJ03 and 20.32
in (1983AJ0). Deuteron angular distributions have been studief(@e) = 9.5 to 21 MeV: see
(1978AJ03. A more recent measurement of differential cross sectiwa$*He) = 22.3 MeV and
DWBA analysis was reported by §94ARZY).

The excitation energy differend@\ E, ) between tha™ and1~, 7" = 1 states’Ne* (11.26,
11.27) is11.1 + 0.7 keV (1983FI03. T',/T, = 0.88 £ 0.05 for **Ne* (12.22) p*; T = 1]
(1984CA09. Using(2J + 1)I',I',/T" = 1.41 £ 0.23 eV (1980FI0), I', = 0.32 £ 0.06 eV for
2'Ne* (12.22) (984CA09. The value ofl’,/T" of °Ne* (12.22) impliesB(M1) = 0.07 W.u.
for the transition fron?’Ne* (18.43) P*; T = 2]. This is much weaker than other isovector
M1 transitions in*’Ne and a factor of five lower than predicted by shell modeldations: see
(1984CA089.

In recent work atE(®*He) = 25 MeV, differential cross sections were measurgé94VEQ)
for 2°Ne levels att), = 0, 1.634 MeV. DWBA calculations were carried out and absohalees of
S were extracted and compared with shell model calculations.

35. 19F(a, 1)2°Ne Qum = —6.970
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Table 20.28: Nuclear pair resonances) in *F(p, a;) ®

E, (keV) o (KEV) o (mb) 02 (%) J7 20Ne* (MeV)
710 33 ~ 0.2 2 1- 13.522
780 ~ 9.5 ~ 0.2 0.15 9+ 13.589
842 22 3.4 0.27 9+ b 13.648

1115 48 1.5 3.6 9+ 13.907
1236 ~ 67 3 1.0 1- 14.022
1367 29 6.0 0.29 9+ 14.146
1640 57 1- 14.41
1720 90 ~ 18 0+ 14.48
1850 162 1- 14.60
1896 24 0+ 14.65
2080° 57 12.1 2+) 14.82
2170¢ 67 12.2 0") 14.91
2330° 67 17.0 2+) 15.06
2600 95 15.32
2680 95 15.39
2820 119 15.53
3120 138 15.81
3340 95 16.02
(3500) (76) (16.17)
(3590) (109) (16.26)
3960 190 16.61
4360 90 16.99
4690 <143 17.30
4900 109 17.50
4990 38 17.59
5170 209 17.76

& For references see Tables 20.321878AJ03 and 20.29 in {983AJ0). See also19850U0119860U0).
b See footnoté in Table20.27

¢ (1980CUQ0Y: see also for partial widths.
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Table 20.29: Resonances for 6-7 Me¥Mays (s, as, ay) in YF(p,a) ®

E, (keV) Cem (keV) | Ty, (V)| Ty, (eV) [, (V) | J; T | *°Ne* (MeV)
223.99 +0.07 " 0.94 + 0.02 1000 <25 < 2.5 2- 13.0607
340.46 +0.04 "¢ | 2.224+0.04 2800 16 75 1t 13.1713
483.91+0.10" 0.86 + 0.03 700 19 190 1t 13.3075

594 £+ 3 24+ 3 13.412
667.5 £+ 2.0 6.4+0.3 13.482
832.1+1.0 13.638

872.114+0.20 ¢ 4.30 £0.15 2200 620 180 2- 13.6762
9354+ 1.3 7.7+0.5 2900 110 720 1t 13.736

1087.7 £ 1.0 0.14 + 0.05 13.881

11356 £ 1.0 13.926

1280 £ 1 14.063
1347.1+1.0 4.7+£0.7 2250 650 1200 2- 14.128
1371.0 £ 1.0 11.8+ 1.0 6650 700 300 2- 14.150

1603 £ 2 14.370

1692 4 2 33+ 3 1, 2y 14.455

1949 + 3 38+ 10 (0, 1)* 14.699

2030 + 3 114 +£19 14.776

2320 8l 15.05
2510 29 15.23
2630 86 15.35
2800 57 15.51
3020 29 15.72
3190 76 15.88
3490 38 16.16
3920 29 16.57
4000 105 16.65
4090 0t; 2 16.73
4290 48 16.92
4490 29 17.11
4570 29 17.19
4710 29 17.32
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Table 20.29: Resonances for 6-7 MeMays (v, o, ) in F(p, a)

(continued)

E, (keV) Lem (keV) | Ty, (V)| To, (V) Iy, (€V) | J5T | 2°Ne* (MeV)
4780 33 17.39
4990 19 17.59
5070 33 17.66
5200 67 17.79

2 See Tables 20.33 in@78AJ03 and 20.30 in {983AJ0) for earlier references and for additional comments. Sse al
(19850U0119860U0), and see tables 2 and 3 ih9O3DA23.

b (1985UH0). See also977FR20.

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

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

Angular distributions have been measuredrat = 18.5 and 28.5 MeV: seel©78AJ03
1983AJ0). The double differential cross section was measureH,at= 30.3 MeV in a study
of the reaction mechanism involving excitation of thig 2* and4™* states atv, = 0, 1.63, 4.25
MeV (1995IG03.

36. 9F(Li, SHe’Ne Q= 2.869
Angular distributions have been studied&fLi) = 34 MeV to a number of states éfNe.
(25 values are consistent with those reported in the (d, n) @, d) reactions: sed978AJ03.

37.2°F(57)®Ne Qu = 7.025

The decay is primarily t8°Ne* (1.63) with a half-life 0f11.163 + 0.008 s (L992WA09: see
reaction 1 in*°F. Besides the principal decay tNe* (1.63) [log fot = 4.97], ?°F also decays
to 2°Ne* (4.97)[J™ = 2] with a branching ratio 0f0.0082 + 0.0006)% (1987AL09 [log fot =
7.20+ 0.03; D.E. Alburger and E.K. Warburton, se&387AJ03]. The upper limit for the ground-
state decay is 0.001%og fot > 10.5]. For other values and earlier references see Table 20.36
in (1978AJ03. The energy of the-ray from?*Ne* (1.63) is1633.602 + 0.015 keV. E, for the
4.97 — 1.63 transition is3332.54 4+ 0.19 keV which givesE, = 4966.51 + 0.20 keV based
on E, = 1633.674 + 0.015 keV for the first excited state. The shape of fhapectrum is in
good agreement with the predictions of CV®83AJ01 1987AJ02 1989HE1). 5 — v angular
correlations reported byl@88RO1() are close to the expectations based on CVC theory. For
earlier work seei978AJ03 1983AJ01 1987AJ02. The?F(3~)*Ne decay is thought to play a
part in heavy element nucleosynthediS§8AP1A. See alsol989MALU, 1989TA26.
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38. (a)*Ne(y, n)’Ne Qm = —16.864
(b) 2°Ne(y, nn)}®Ne Qm = —28.491
(c) ®°Ne(y, a)'%0 Qm = —4.730

The photoneutron cross section (bremsstrahlung photboes)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 fof, {ot) using monoenergetic photons shows a
structure at 18 MeV and some fluctuations atop the broad diaote resonancey,,., ~ 7 mb.
The double photoneutron cross sectiefty, 2n), is dominated by a single peakat ~ 20.5 MeV,
omax ~ 1.1 mb. For references se#q78AJ031983AJ0) and see the atlas of photoneutron cross
sections with monoenergetic photodi®88DI109. The significance of reaction (c) to astrophysics
is discussed bylO82SA1A 1984FO1A.

39.2°Ne(y, v)*°Ne

The first1*; T = 1 state in*’Ne is measured af, = 11262.3 & 1.9 keV. The branchings to
2ONe* (0, 1.63) arg84 + 5) and(16 + 5)%, respectively1983BE19. See also{984BE2§.

40. (a)*’Ne(e, *°Ne
(b) *Ne(e, ép)"’F Qm = —12.844
(c) ®°Ne(e, én)'°O Qm = —4.730

The?°Ne charge radiusy?);» = 3.004 £ 0.025 fm. Form factors for many excited states of
20Ne with £, < 8 MeV have been reported: seE{78AJ03.

At £, = 39 and 56 MeV, thel80° inelastic scattering is dominated by the transition to a
J = 1%, T = 1 state atFl, = 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© = 17 or2*, I, = 0.65 £ 0.18
or 0.40 + 0.13 eV]. A number of small peaks are also reported correspondiig ~ 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 betwl 2.5 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 broad quadrupole excitation between 16 and 25 Me¥.GDR cross section integrated
from 11 to 25 MeV contains about 65% of the dipole EWSR whilera®0% of the isoscalar
guadrupole EWSR is exhausted by the strength in the regieRSLMeV.

Forll < E, < 24 MeV only two isovector M2 transitions appear: these ar&ie* (11.62,
12.10) with B(M2, k)T= 64 & 13 and56 + 13 pZfm? [orbital contributions are non-negligible].
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The M1 transition td°Ne* (11.26) is also observed but thattdNe* (13.48) is not: itis< 0.2 u%
(1985RA09. For reaction (b) seel@78AJ03.

Reaction (c) has been studied in order to obtain thex) 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 ofl’ = 0 which permits then, decay] atE, = 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.
For references to the early work sé®78AJ031987AJ02. For more recent work see the reviews
on nuclear dipole excitation§987BE1G and status of the shell moddlY88BR1R. Other more
recent theoretical work includes studies of large basisesmdfects in electron scattering form
factors ((990AMOJ), correlated charge form factors and densities for s-d sbelei (1990MA63,
electron scattering multipoles for symplectic shell moagplication (992RO08, mass number
dependence of the difference between electron- and muaitesag charge radiil®89AN139,
electron scattering frorfNe in a microscopic boson moddlq88KU07 1988KU22 1988KU17,
and studies of (e, €) reactions and electromagnetic currents in rotationalan(t990GA09. See
also (1988BR1D 1988ZH1F 1990MO1).

41. (a)*Ne(r*, 7*')>Ne
(b) 2Ne(r=, X)

Inelastic pion scattering experimentsZgt = 120 MeV and 180 MeV indicate a broagi"
member of thek™ = 0; band in?’Ne (1989BU14 1995BUO0). They reportt, = 9.00 & 0.18
MeV, I' = 0.8 MeV, B(E2T) = 40.9 + 2.0 e*fm". Several other states in the first fol™ = 0+
bands were studied by 995BUO). See Tabl€0.3Q

For reaction (b), spectra have been measured and analyz&dtial pion momenta of 6.2
GeV/c 1991AM1B, 1992KI3J).

42.2°Ne(n, f)*°Ne

An evaluation of neutron-induced reaction cross sectidn®Ne for £, = 1-30 MeV is
presented in}991RE1(. See alsoX993DE32 and earlier work cited in1978AJ03J.

43. (a)*’Ne(p, p)*°Ne
(b) *Ne(p, pa)'°O Qm = —4.730

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
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Table 20.30: Ground-state transition strength®¥he from2°Ne(r*, #*') @

E, (MeV) P Jr b K™P B(E))(e2fm*) ©

1.63 2+ 0y 3229+ 1.8
4.24 4+ 07 42400 + 600
8.78 6t 0 2.24+0.9 x 10°
7.42 2t 05 2.9+ 0.4
9.99 4+ 05 5000 + 600
7.83 2+ 05 16.6 + 0.5
9.03 4+ 05 9800 + 900
9.00 2+ 0 40.9 4 2.0

10.79 4+ 0f 6000 + 300

& See table 1 of{995BUO0).

b See (1987AJ02.

¢ (1995BUO0J notes that allB(EX)'s were obtained by fitting 180 MeW" and =~ data
simultaneously with the constrainfd = M,, = M, where B(E\) = |M,|?. The errors given
are statistical only.

(1984BL14 1988BL13 to **Ne* (0, 1.63, 4.25, 8.7) (u); alsd,). The latter work confirms the
large hexadecapole deformation?®Ne. At £, = 201 MeV, probablel ™ states af, = 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 quenching of the M1 strength. In additibnstates are observed at 11.58 and 12.08 MeV
with B(M2) = 64 + 13 and56 + 13 p% as is a state of unknowi™ at £, ~ 17 MeV (1987WI03.

See also 1988CR1B, the measurements &, = 6.4-7.7 MeV (L992WI13, measurements at
E, = 60-180 MeV (993PLZY), and the earlier work cited irl@78AJ03. For reaction (b) see
(1984CA09 E, = 101.5 MeV), (1992WI13 E, = 6.4—-7.7 MeV), and the earlier experimental
and theoretical work cited inl@87AJ03. See alsol993MU29.

Theoretical work reported since the previous compilatrariudes relativistic DWBA calcula-
tions on inelastic scattering &t, = 200-800 MeV (988J00%, a large-basis-space microscopic-
model analysis of 800-MeV inelastic scatterid®1AM1A), studies with a coalescence model
of hypernuclear formation and mesonic atom producti®8QWA149 in high energy collisions
(1988WA16 1989SA5$, analysis of 800-MeV inelastic scattering with the Diramhalism (990PHO01
1990PH021992DE3). See also the microscopic three-cluster study of 21-muckystems pre-
sented in {993DE33.

44.Ne(p,7%)
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Experimental data on multiplicity, correlations, and ursil’e spectra of mesons and other parti-
cles produced in g ?°Ne reactions ak/, = 300 GeV are presented i1992YU1A) and compared
with model predictions.

45.2°Ne(p, p)*°Ne

For references to work on antiproton interactions see Tabl&6 2°Ne — general.

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

Angular distributions of deuterons have been reportdd,at 10.0 to 52 MeV [see {978AJ03
1983AJ0)] and atEy = 52 MeV (1987NUO0). Differential cross sections for elastic and inelastic
scattering of tritons (reaction b) were measuretliat 33.4 MeV by (1992HA12 and analyzed by
the coupled channels method. Potential parameters, dafimmiengths and multipole moments
were deduced. See also the calculations for these datalsbxsan (L1992HAL1§ in which spin,
parity and band assignments are discussed. The calcidatimyest the assignmentsiof = 27,
2~ and0~ respectively to the/™ = 27, 37, 3~ states at, = 4.97, 5.62 and 5.79 MeV. See also
(1978AJ031987AJ02.

47.2Ne(He,*He)*Ne

Angular distributions have been measuredzgtHe) = 10 to 35 MeV and at 68 MeV: see
(1978AJ03. See references cited ih{78AJ03. More recently differential cross section for elas-
tic and inelastic scattering dHe were measured d(*He) = 33.4 MeV by (1992HA1) and
analyzed by the coupled channels method. Comparisons waate mith triton scattering. Calcu-
lations for these data were described 1I992HAL19 in which spin, parity and band assignments
are discussed. Elastic scattering measuremenig*ale) = 30 and 45 MeV are described in
(1992NAZQ).

48. (a)*°Ne(o, a')*°Ne
(b) 2°Ne(o, aa)'°O Qm = —4.730

Angular distributions have been measuredkgt = 3.8-155 MeV [see references cited in
(1978AJ03]. More recently measurements were madé&at= 54.1 MeV (1987ABO03, E,, = 50
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MeV (1991FRO02 and atF, = 3.8—-11 MeV (L991AB0Y. Inelastic cross sections were mea-
sured atF, = 5.6—11.0 MeV (992DA10Q, £, = 50 MeV (1991FR02, and E, = 50.5 MeV
(1987BU27.

For reaction (b) see references citedi8§3AJ0]1 1987AJ02 and the measurementsiat =
155 MeV of cross sections and decay branching ratios for seesiated states o’ Ne up to the
giant quadrupole resonance W9E7SUOY.

Theoretical studies related to these reactions include:>°’Ne structures of*Mg in a micro-
scopic three-clusten(+ o + O model (1987DE4), distributions ofx-particle strengths in light
nuclei (L988LEOQY, target clustering and exchange effects in internuctgaractions 1988LEQ§,
stationary-state currents in nuclear reactiat#88MA30, a DWIA analysis of°Ne(«, 2a)°O
at B, = 140 MeV (1988SHO03, distortion effects in a microscoptéO + 2o description of*Mg
(1989DE33, evidence for a parity dependence in ther 2°Ne interactions 1989MI112), an (-
dependent representation of a Majorana potertB9QCO38, a strong-absorption model analysis
of « scattering {992RA2), a calculation of quasimolecular states®iNe(a, o) (1992GR15,
optical model analysis ofNe(a, «) at E, = 22.9 MeV (1993A0Z2).

49.Ne(Li, "Li")*Ne

Angular distributions have been studied&f Li) = 36, 68, and 89 MeV: seel83AJ0).

50.2°Ne(’Be, *Be/)*Ne

For pion production seelP85FR13J.

51. (a)*°Ne(°B, °B)2°Ne
(b) 20Ne(11 B, 11 B)20Ne

Elastic angular distributions have been measurefl(4tB) = 65.9 and E(*!B) = 115 MeV:
see (983AJ0).

52. (a)*Ne(C, 12C)*°Ne
(b) 2°Ne(*2C, o®Bef’Ne Qm = —7.366

Elastic angular distributions have been obtainetl@&tC) = 22.2to 77.4 MeV and at/(*’Ne) =
65.9, 74 and 75.2 MeV [seel@78AJ031983AJ0)] as well as atZ(*’Ne) = 72.6, 74.0 and 75.2
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MeV (1982SH29. Elastic and inelastic scattering differential crosstises at £(*°Ne) = 390
MeV were measured byi993B0O2§.

For yield, fusion, total reaction cross section and fragiaon studies see the references
cited in (L1987AJ02. More recently fragmentation studies/a*’°Ne) = 540-1096 MeV/nucleon
were reported bylQ90WE14 and atE(*°Ne) = 400, 800 MeV/nucleon by1988DU0). See
also (L987AN2Q 1994FUO0). For pion production and for reaction (b) see referencesddn
(1987AJ02.

Theoretical studies carried out since the previous comi@ianclude: resonances, heavy-ion
radioactivity and new predictions for medium mass collectiystemsi989CI1Q, cascade model
study of A particle productions in central collisions of light nucl@988IW02, comparison of
quantized ATDHF and GCM theory applied to tR€ + 2°Ne system 1990SL0).

53.20Ne(10, 190')2Ne

Angular distributions have been studied 8*’Ne) = 50 and 94.8 MeV involving'°O, .
and 2°Ne* (0, 1.63, 4.25) [seel@83AJ0)], at E(}°O) = 25.6 to 44.5 MeV (elastic; also to
20Ne*(1.63) at 31.3, 33.3 and 44.5 MeV)) and&°Ne) = 66.8, 115, 137 and 156 MeV (elas-
tic) [see (L987AJ032 for references]. Yield and fusion cross section measunésnieave also
been reported in several references citedli®8/AJ0). Excitation functions at.,, = 90° for
E., = 21.5-31.2 MeV were measured b$488HE0§ and atd,,;, = 13° for E.,, = 22.8 to 38.6
MeV by (1989SA14. Measurements at projectile energies of 3.6 MeV/nuclaenreported in
(1987AN20, and at 4.2 and 4.5 GeV/nucleon BE8B0O46 1988BE2A.

Theoretical studies related to this reaction reportedesihe previous review include: calcula-
tion within the framework of the cascade mod&d88IW02, molecular orbital theory for elastic
and inelastic scatterind 989HE1), derivation of the parity-independent interaction fa®+2°Ne
(1989GA1L), optical model analysis of resonant structuré®i® + *’Ne (1991GA14, and local
representation of a deep parity- ahelependent®O + 2°Ne potential {993AI102.

54.20Ne®Ne, 2’Ne)2°Ne

Elastic angular distributions are reported#t’Ne) = 68, 117, 140, and 156 Me\V1Q83SH25.
For yield and fusion measurements see references citetOBBAJ01 1987AJ03. High-spin
shape isomers for sd-shell nuclei were studiedzgt near 1.6 times the Coulomb barrier for
2'Ne+ 2°Ne by (1993BAZ2). Studies of the average number of interacting protodhie + 2°Ne
collisions of 36 GeV/nucleon were reported BP87AN20.

Theoretical work related to the reaction includes: a stufdgnesonic atom production by a
coalescence model989WA19, a formulation of the mesonic atom production probabikith a
coalescence model989SA58, hypernucleus production by heavy ions by a coalescerammeps
(1989BA92 1989WA14 1989BA93.

103



55. (2)>°’Ne(**Mg, **Mg’)*°Ne
(b) 20Ne(26Mg, 26Mg/)20Ne

Elastic angular distributions for reaction (a) have beemsuesd atZ'(*°’Ne) = 50, 60, 80,
90, and 100 MeV [seel@83AJ0)] at 40 MeV (1983NA04 S, for the systent’Ne + **Mg
= 0.08 £ 0.02) and atF£y,, = 55, 80 and 160 MeV/nucleorlP87BE38§. For yield and fusion
cross sections for reactions (a) and (b) see referencekici(@987AJ0). See also the review of
high energy gamma production in heavy ion collisioh8§9NI1D).

56.20Ne@"Al, 27Al)?Ne

Elastic angular distributions are reported#t’Ne) = 55.7, 63, 125, and 151 MeVIQ83NGO0).
For yield, fusion and evaporation residue studies seeartes citedi987AJ02 and the study at
E(**Ne = 217, 194 and 384 MeV1988GR121989BA17 1990BA19. A search for incomplete
deep inelastic collisions @ (*°’Ne) = 216 MeV is reported by1988ZH13. Neutral pion produc-
tion was studied at/(*°Ne) = 4 GeV by (1988JU021989F007 1989F01G. A description of
those data by the cooperative model is discussetld8YGHO). See also the calculation of total
reaction cross sections presentedli6i§8JO0.

57. ()°Ne(Si, *Si)*Ne
(b) 2°NeSi, 2Si)°Ne

See (983DU13.

58. 20Ne(*Ca, °Cd)*°Ne

Angular distributions have been studied/Zf’Ne) = 44.1 to 70.4 MeV and at 151 MeV: see
(1983AJ0). For an evaporation residue study sé8§2M0O15. For yield and fusion measure-
ments seel983AJ0). The breakup of’Ne atE(**Ne) = 92, 149 and 213 MeV involve¥Ne*
(5.79,6.73,7.16, 8.78, 10.26, 11.95PB6SH30.

See also the references cited 1987AJ02 and see the Monte Carlo simulation method calcu-
lation for nuclear transferl@88CH2§, and the study of alpha clustering and shell effects rdlate
to this reaction1989PU1G.

59. 2Na(3+)*Ne Qum = 13.887
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2ONa has a half-life oft47.9 4- 2.3 ms: see reaction 1 iffNa. It decays to a number of states
of 2°Ne, principally*’Ne* (1.63): see Tabl@0.31 The ratio of the mirror decay$Na(3")*°Ne*
(1.63) and®F(37)*Ne* (1.63),(ft)*/(ft)~ = 1.0340.02. 5—y correlation measurements, as in
the decay of’F, lead to an upper limit for the second-class contributmthe correlation which
is consistent with zero: se@483AJ0). A more recent measuremed®B8RO1() concluded that
the §—y angular correlations il = 20 are close to and may be in agreement with conserved
vector current theorys—v—a triple correlation coefficient measurements for the tridmss via the
a-unstable™ states shown in Tab0.31lead to values of the isospin mixing amplitudes [and to a
determination of the vector weak coupling constahg§3CL01 1989CL0J. See also references
cited in (L987AJ02 and the measurements dBO2KUZQ 1992KUZQ).

60.2'Ne(e, én)*’Ne Qm = —6.761

A general expression of the polarized spectral functiorttier (e, én) transitions is used by
(1994CAZ27) to model this reaction.

61.%'Ne(p, df°Ne Qm = —4.537

See (978AJ03.

62.2'Ne(d, tf°Ne Qm = —0.504

TheT = 1 states observed in this reaction, and the analog states/edsa®’F in the (d*He)
reaction, are displayed in Table 20.16 ®978AJ03. T' = 0 states are presented in Table 20.38 of
(1978AJ03.

63. 22Ne(p, tf°Ne Qm = —8.643

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, = 16.732940.0027 MeV] have been fitted by, = 0 and the tritons t6°Ne* (18.4) byL = 2.
The latter is the firsk™, T' = 2 state. Thé)™, T' = 2 state f’Ne* (16.73)] decays byty[(6 +5)%],
oy + ao[(35 4 12)%)], as + a4 [(29 4 12)%)], po + p1 + p2[(14 £ 9)%] andps + pa + ps[(13 £ 8)%]
[measured branching ratios in percent are given in the ltatko the final states ifO and'’F.
See (978AJ03 for references and additional information.
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Table 20.31: Decay ofNa®

Decay to’°Ne* J" Branching ratio ftb log ft
(keV) (%) (s)
1633.674 £ 0.015 2 79.44 + 0.27 (9.802 £ 0.068) x 10* 4.99
4966.51 £+ 0.20 2” 0.157 + 0.022 (9.341.3) x 10° 6.97
6706 4+ 47 0.0032 4 0.0007 (1.4140.32) x 10® 8.15
74219 £ 1.2 2+ 15.96 4+ 0.22 (1.588 £ 0.026) x 10* 4.20
7833.4+1.5 2 0.583 + 0.010 (3.019 4+ 0.058) x 10° 5.48
8058 + 8 (17,27,37) 0.0119 4 0.0009 (1.198 £ 0.092) x 107 7.08
9196 + 30 2t 0.0625 4+ 0.0064 (6.63 +0.73) x 10° 5.82
9483 + 3 2+ 0.241 4 0.005 (1.190 4 0.028) x 10° | 5.08
9873 + 4 3t 0.028 +0.014 (5.9 £3.0) x 10° 577
10274+ 3 2" 2.877 4+ 0.042 (2.983 £ 0.061) x 103 3.48
10578 + 4 2t 0.0883 4 0.0027 (5.71 4 0.20) x 10* 4.76
10840 + 4 2+ 0.174 4 0.005 (1.705 4 0.058) x 10* | 4.23
10884 + 3 3t 0.117 4+ 0.042 (2.340.8) x 10* 4.36
10941 + 9 2" 0.0119 £+ 0.0015 (2.00 4 0.26) x 103 5.30
11116 £9 2+ 0.0087 £ 0.0011 (1.81 £0.24) x 10° 5.26
11262.3£1.9 1t 0.205 £ 0.026 (5.30 £ 0.68) x 103 3.72
11295+ 5 2" 0.0263 £ 0.0017 (3.78 +0.26) x 10* 4.58
11856 £ 8 2" 0.0016 £ 0.0004 (9.9 4+ 2.5) x 10* 4.99

2 (1989CL03. See table 3 of that work for references and details.

b Allowed decay assumed.
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64.2Na(p,«)*°Ne Qm = 2.377

Angular distributions have been measured’at= 10.0 and 45.5 MeV: seel@72AJ0). High
resolution measurement ai, = 1.08-4.15 MeV were carried out in a study of 94 resonances
in 2*Mg by (1987VA29 at E, = 6.25-6.55 MeV. A study of*Mg resonances excited by pro-
tons in the rangé, = 6.25-6.55 MeV is described inLlO90MI24 1991MI24. Detailed-balance
tests of time reversal invariance are reportedliad4DR01 1993MI119 1993MI125. Parity non-
conservation experiments are discussedlBBEMI28. See alsol987PA06 1989KA0H which
describe analyzing power measurements for this reactiosasMrements of the cross section at
E, < 350 keV were carried out byl®89GO1N. Astrophysical implications are discussed. See
also references to earlier work cited B87AJ02.

65.23NalHe,Li)*’Ne Qm = —1.642

See (978AJ03.

66. 2*Mg(y, o) *’Ne Qm = —9.316

Cross sections for this reaction were calculated1887KA30 in a study of molecular struc-
ture of highly-excited states.

67.%Mg(n, m)*’Ne Qm = —9.316

Production cross sections fétNe were measured &, = 5.20, 7.00, 16.20 and 19.05
MeV (1990LA09. Cross sections were calculated with preequilibrium smois and constant-
temperature evaporation models BPY3KHO9.

68. 2*Mg(p, pn)*’Ne Qm = —9.316

See (984CA09. See also1978AJ03.

69. 2*Mg(d, °Li)*°Ne Qm = —7.841
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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)). Ta-
ble 20.35 in {983AJ0) displays the observed states asdobtained from several analyses. For
newer values of, see (984UMO04 19860EQ). See alsol984PA181986PAZ). Measurements
at several different incident energies were reportedI9B8RA27 1988RA2(). Data were ana-
lyzed with finite-range DWBA calculations, and spectroscd@ctors were obtained with different
potentials. Comparisons with spectroscopic factors fftiig(*He, "Be*°Ne were made.

70.*'Mg(®*He, "Bef°Ne Qm = —7.730

Angular distributions have been studied Af*He) = 25.5 and 70 MeV: see1(978AJ03.
See also1983AJ0) and (L986RA1Y. Measurements af(*He) = 41 MeV were reported by
(1988RA2(Q 1988RAZ27. Data were analyzed with finite-range DWBA calculationd apectro-
scopic factors were obtained with different potentials.nparisons with spectroscopic factors
from 2*Mg(d, 5Li)2*’Ne were made.

71.%*Mg(c, ®Bef°Ne Qm = —9.407

See (983AJ0).

72.21Mg(2C, 10)°Ne Qm = —2.154

The angular distribution for the ground state transitios been measured A(*2C) = 40 MeV
(1982L1169 and atE.,, = 25.2 MeV (1990LE13. Coupled-channels calculations were used to
study the back angle anomaly. The backward angle yield innVverse reaction was studied at
E(**Mg) = 90-126 MeV by (1990GL0). See also1983AJ0119890B1Q.

73.24Mg(*°0, 2°Ne°Ne Qum = —4.586

Excitation functions were measured @&t, = 90°, E., = 25-34 MeV by (L989LE19.
Data were compared with calculations involving the couplio higher orders between elastic
and a-transfer channels. Differential cross sections were mreasat £(1°0) = 71.4 MeV
by (1995FUZW). The effect of the dynamie-transfer polarization potential is discussed in
(1989FI03.

74.%3Si(a, 2C)*Ne Qm = —12.026
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See (983AJ0).

75.23Si(160, 2'Mg)2°Ne Qm = —5.255

This reaction was studied &t.,, = 31.57 MeV by (1989P0O1)1
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20Na
(Figs. 4 and 5)

GENERAL: See Tabl@0.32

= 0.3694 £ 0.0002 nm (1975SC201989RA1}

1. Na(8+)*Ne Qum = 13.887

20Na decays by positron emissioniiNe* (1.63) and to a number of other excited states of
2'Ne: see Tabl0.31and reaction 59 iR°Ne. The half-life of?’Na is447.9 4 2.3 ms [weighted
mean of values quoted i1978AJ03 1983CL01 1989CL0OJ]; J™ = 2*: see (987AJ0). See
also (1992KUZQ 1992KUZQ and (L993BL1Q instrumentation). The beta delayed alpha decay
of 2’Na has been studied b${89CL0J [see reaction 2]. See alsbq93XU08.

2. 12C(9B, nn¥’Na Qm = —10.936

Extensive measurements of the decay®™a nuclei produced in th&C(!°B, nn) reaction
were reported byl989CL0J. Measurements include@” spectra,3 delayed alphasjva triple
correlation coefficients, branching ratid4\e level energies and tR&Na half-life. Isospin mixing
and the weak-vector coupling constant were deduced.

3. 12C(1N, SHe}’Na Qum = —21.576

An 82-MeV “N beam was used byl993BAZX) to study?’Na states up td’, = 4.5 MeV.
The cross section for the, = 2.646 MeV level was determined and the results suggest that state
is not the mirror of tha* 3.173 MeV state ii’F as had been proposed. The results are consistent
with the suggestion that the 2.646 MeV level is the mirrortef 2.966 MeV.J™ = 3+ state in®’F.
See, however, reactions 5 and 8.

4. F(p,7)*Na Qum = —140.611

Angular distributions and analyzing powers have been stidt£, = 199.6 MeV to *’Na*
(0.74, 1.85, 3.01, 4.11) [probably unresolved]: it is sigige that the latter two have= 6 or 7
(1987CA04.
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Table 20.322°Na — General

Reference Description

Review:

1987RA1D Nuclear processes and accelerated particles in solar flares

1989RA17 Compilation of exp. data on nuclear moments for ground & textstates of nuclei

Other articles:

1987BA1T Spin-isospin excitations in nuclei with relativistic hgdaens

1989KU15 Exp. determination of’Ne(p,v)2°Na reaction rate; breakout problem from hot CNO cycle
1990DE34 29F & 2°Na nuclei and thé?Ne(p,~)?°Na reaction in a microscopic three-cluster model
1990P0O04 New method of determining masses & quantum characteristiéght nuclei

1992AV03 The proton neutron interaction and mass calcs. for nuch @it> N

1993BR12 Nature of the?’Na 2646-keV level and the stellar reaction rate'ftide(p,v)?°Na
19955U18 Neutron skin of Na isotopes studied via their interactiarssrsections

1996BR15 Neutron halos in the Na isotopes; Hartree-Fock calcs.

1996KR1A Nucl. matter radii calc. fod = 20 nucl.; evidence found for proton & neutron skins

5. YNe(p,7)*Na Qm = 2.195

The dominant process for the breakout from the HCNO cyclenduhot hydrogen burn-
ing in stars in considered to H&O(«, 7)!Ne(p, 7)*’Na [see references in the following dis-
cussion]. Thus thé?Ne(p, 7)*’Na reaction rate at stellar temperatures is of consideraile
portance. The nuclear levels above tHBle(p, v) threshold are critical for calculation of the
reaction rates and have been the object of several expdahsndies by thé’Ne(He, t) re-
action (L988LAZY, 1989KU1D 1989KU15 1989SMZZ 1990LA05 1992SM03 1995HO1G
1995H025 1995G01% as well as by*’Ne(p, nf’Na (1989KU15. See reactions 7, 8, 10 and
Table20.35

The?Na state afr, = 2.646 MeV is presumed to be the strongest{presonance and it has
been the object of several studies [see refs. mentioneccadmwell as1992G0101992KU07,
1990DE34. See alsoX995MI129. Work by (1993BAZX, 1993BR12 1993CL09 strongly sug-
gests that the state hds = 3* (the analog of thé&F 3" state atF, = 2.966 MeV) rather than
1% as had been assumed in earlier work. More recent work desciib(1994PA42 1995HU13
1995PA1K determined a 90% confidence-level upper limit of 18 meV & tesonance strength
of this level and provides arguments against.ffie= 3" assignment.

6. “Ne(p, p)’Ne

Resonances it Na above the proton threshold were studied with radioaétiMe beams scat-
tered off polyethelene targets b{¥994C0O12. Analysis by extended Breit Wigner, R-matrix and
K-matrix formalism is described. Results are summarizethinle20.34
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Table 20.33: Energy Levels dfNa?

E, (MeV =+ keV) Jo T Ti/2 O ey Decay Reactions
0 2t 1 Ti2 = 447.9 £2.3 ms 6~ 1,7,8

0.596 + 8 3t (y) 17,8
0.802 + 7 4+ (y) 17,8

0.98425 + 0.10 1t () 7,8,10
1.346 + 8 2" (v) 17,8
1.837+7 2 () 7,8
1.992 + 8 3~ (y) |7,8
2.057 4 12 3t (y) |8
2.645 + 6 (3t, 11) (v.p) 3,578
2.849+6 3F 7,8
2983+ 7 >3 8
3.001 4 2 1t I =19.8+2keVP p 5,6, 10
3.067 £+ 2 (07) 57,8
3.086 £ 2 0F I =359+ 2keVP p 6
3.315+9 8
3.642 4+ 16 (2,3, 4y 7,8
3.8714+9 1t p 7,8,10
4123 + 16 1+ p 10
4.150 + 60 4,27) 8
4.560 =+ 60 (2) 8
~ 4.800 1+ p 10
5.170 £+ 60 8
~ 5.600 1t 8,10
6.266 + 30 1+ p 10
6.534 + 13 0t p 10

a See also Table®0.35and20.36
b From (1994C0O1). See Tabl€0.34
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Table 20.34: Resonances'id(*?Ne, '’Ne)'H 2

J7 Formalism E, (keV) v or g (MeV'/?) I' (keV) E, (MeV)
1t BW 797 19.8 2.996
R 797 0.92 19.8P
K 797 15.6 19.8
0" BW 887 35.9 3.086
R 887 1.00 35.9¢
K 887 15.8 35.9

2 From Table | of (994C0O12. Resonance energie®,() and widths [) of the 2°Na resonances in the cm
system;E,., £, andl" are affected by at+ 2 keV uncertainty;y andg are, respectivelyR-matrix andiK -matrix
reduced widths amplitudeB is the R-matrix formal width.

bPTI'r =28.8keV (R = 4.5 fm).

¢I'r = 55.2keV (R = 4.5 fm).

7. °Ne(p, n¥°Na Qm = —14.669

Early work on this reaction is described itd87AJ0). More recentl*’Na levels up taf), =
3.636 MeV were studied ak,, = 35 MeV by (1989KU15. See Tabl€0.35

The*Ne(p, n) reaction ak’, = 136 MeV was used in measurements of Gamow Teller strength
(1991AN0) and in a study of isovector stretched-state excitati®@®2TA09. A A¢ = 2 angular
distribution measured dt, = 135 MeV (1995AN1§ for the *’Na state af”, = 2.645 MeV was
determined to be consistent wittf = 3*.

A review of spin-isospin response in nuclei based on chatgleange reaction data is presented
in (1989RA1Q. See alsoX987EL14. An analysis leading to total Gamow Teller strength is
described in1988MA53.

8. 2Ne(He, tf°Na Qm = —13.906

Early work on this reaction is summarized itB87AJ02. See also{987EL14. More recent
measurements include those a*He) = 55.33 MeV (1988KU23 1989KU15, at E(*He) =
25.5 MeV (1988LAZY, 1990LA0H, at E(*He) = 29.7 MeV (1989SMZZ 1992SM03 and at
E(*He) = 33.4 MeV (1990CL06 1993CL09. Energy levels and spin parity assignments obtained
from these experiments are displayed in Table35 See also{989AR1H 1989KU1D. A
major concern of this work was thi#€Na level atE, = 2.645 MeV, which is presumed to be
the strongest (py) resonance in’Ne(p, 7) [see reaction 5]. Detailed comparison of data on
2ONe(He, tf°Na and the analogue reactidiNe(t, *He’°F by (1993BR13 and (1993CL09 has
led to the conclusion that the 2.645 MeV statéiNa is to be identified with the™ = 3* state at
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Table 20.35: Levels if’Na from2°Ne(p, n) and’Ne(He, t)

(p, n)? (®He, t)® (®*He, t)® (®He, t)° (®He, t)d
E, (MeV =+ keV) J7 E, (MeV =+ keV) J7 E, (MeV =+ keV) J7 E, (MeV =+ keV) J7 E, (MeV + keV)
0.0 2+ 0.0 (1,2,3)*" 0.0 2+
0.580 + 15 3T 0.600 £ 15 (3,4,5)" 0.606 = 13 3t 0.595 £+ 20 3T
0.790 + 15 4+ 0.802 £ 15 (3,4,5)" 0.808 =11 4+ 0.801 4 20 4+
0.993 £ 15 1+ 0.990 £+ 15 (1,2,3)*" 0.996 + 12 1+ 0.996 + 20 (1i)
1.353+ 15 (27) 1.347+ 15 (2,3,4)" 1.338 + 14 2- 1.350 4+ 20 2-
1.843 £ 15 (27) 1.832+ 15 (2,3,4)" 1.841 + 11 2+ 1.819 + 26 2~
2.016 + 20 (37) 1.967 4+ 20 (2,3,4) 1.993 + 12 3” 1.992 4+ 20 (3*,2*)
2.034 + 20 (3,4,5)" 2.064 + 16 (2,3)F 2.10 & 40 (3,4,5%)
2.651 £ 20 1+ 2.637 £ 15 (0,1)* 2.649 + 16 1+ 2.64 + 20 (1i) 2.646 +9
2.852 + 20 (2,3)* 2.842 + 15 (3,4,5)" 2.836 + 12 3+ 2.86 £+ 20 (3,4*) 2.857+9
2.967 + 20 2972+ 13 2.986+9
3.053 £ 20 3.046 £+ 20 (1,2,3)*" 3.035 £ 15 3.01 +20 (>37,>4%) 3.056 £9
3.100 + 14
3.302 + 30 (4,5,6) 3.324+ 11 (1,2)* 3.29 + 20 (2,3,4%)
3.636 + 20 3.644 + 30 ((2,3,4)~ 3.69 & 60 (2,37,4%)
4.15 4 60 (4%,27)
4.56 & 60 (2%)
5.17 £ 60
5.43 + 60

a (1989KU15.
b (1990LA03.
¢ (1990CLO0§.
d (1992SMO3.




E, = 2.966 MeV in 2°F. This conclusion is supported by the work BQ3BAZX) [see how-
ever the discussion of reaction 5]. Measurements desciib¢tl995HO1G 1995H0O2) have
determined they branching ratio for this state to g /I" ~ 0.1. A reanalysis by 1995GO1%
of earlier {He, t) data has resolved conflicting values of excitatiorrgiee for levels above the
proton threshold.

9. 20Ne(2C, 12B)*Na Qum = —27.256

A study of the response of nuclei to spin-isospin excitatimplayed through charge exchange
reactions such &Ne(2C, 2B)*’Na is described in1988RO17.

10. Mg (8+)*Na Qum = 10.726

The?°Mg decay to*’Na has been studied throughdelayed proton ang-ray measurements.
For the earlier work sed @79M002 1987AJ02. More recent studies are describedlif92KU07,
1992G0101993PI1ZZ 1995P103. Half-lives measured for this decay &%+ 3 ms (L995P103,

82 + 4 ms (1992GO1), 114 4+ 17 ms (1992KU07, 95750 ms (1979MO03. See Table20.36for
3-decay branching ratios ameg 7t values. A compilation of’Na levels as observed in beta decay
and other experiments is provided ifBO5PI03, and serves as the basis for TaBe33here.

11.27Al(*°Ne, 2’Mg)*Na Qum = —16.497

TheA resonance is very strongly excited in this reactioB@'Ne) = 950 MeV/A (1986BA16.

20Mg
(Fig. 20.5)

20Mg has been populated in tHéMg(a, ®He) reaction att, = 127 and 156 MeV, in the
’Ne(He, 3n) reaction afz(*He) = 70 MeV, and more recently in projectile fragmentation re-
actions. Reviews of proton rich nuclei and methods of prtiducare presented inL@89AYZU,
1993S013 See also{990P0O0). The super-allowed decay #Mg to the firstT’ = 2 (J™ = 0T)
state of°Na [E, = 6.53440.013 MeV (1995PI103] has been reported in early workd79M0O02
1987AJ02 and more recently byl©92KUOQ07 1992G0101993PI1ZZ 1995P103, who also ob-
serveds decay to other proton-unstabléNa states [se&’Na, reaction 10]. Lifetime measure-
ments for*’Mg have givenr; , = 9575 ms (L979M0O03, 114 + 17 ms (1992KU07, 82 & 4 ms
(1992G0O10, and95 +3 ms (1995P103. High-energy interaction cross sectiongtflg on carbon
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Table 20.36: Branching if*Mg(5+)*’Na®

E.(**Na) (keV) Branch (%)" log ft B(GT)¢ JT
984.25 4+ 0.10 69.7+ 1.2 3.83 4+ 0.02 0.579 + 0.030 1+
2645 <0.1 > 6.24 < 0.002 ?
3001 + 2 11.5+14 4.08 £ 0.06 0.33 £ 0.05 1t
3874 £ 15 4.8 +£0.6 4.17+£0.06 0.27 £0.04 1t
4123 + 16 27+0.3 4.33 £0.06 0.18 =2 0.03 1t
~ 4800 ¢ >1.9[3.6+£0.5] | <4.23[3.95+0.06] | > 0.23[0.45+0.07] | 1%
~ 5600 > 1.5[2.840.4] | <3.97[3.70 £0.06] | > 0.42[0.79 +£0.10] | 1F
6266 + 30 1.240.1 3.72 + 0.06 0.75 £ 0.11 1t
6521 £ 30 3.3+04 3.13 4+ 0.06 B(F) 4.57 £ 0.68 0t
6770 + 100 > 0.03 <5.01 > 0.04 (17)
6920 = 100 > 0.01 < 5.39 > 0.03 (1%)
7440 + 100 > 0.01 < 4.99 > 0.04 (17)

@ From Table 4 of {995P103.

b It is noted in (L995P103 that these branching ratios refer to the number of impthAt®lg atoms as 100%. For
details on branching of the proton decay ihtdle levels seel(995P103.

¢ Gamow-Teller strength.

4 Unresolved levels. These are broad or unresolved stateghich the branching percentage could be determined
only from proton emission to excitedNe levels. The numbers in square brackets indicate the astilvbranch,
log ft and B(GT) values under inclusion of the 3% branching to tiide ground state.

have been measured biQO6CH24 1996KR1A). Nuclear matter radii obtained from these data
show evidence for a proton skin f&tMg.

In related theoretical work, shell model calculations fevgpin-forbiddens delayed proton
emission are described in9490BR2§; also see the mass calculatid®@2AV03. Coulomb dis-
placement energies analyzed Bp96CHOJ show some evidence for a proton halo. Ground state
properties have been studied using relativistic mean freddry ((996RE031996RE1) and de-
formed Hartree-Fock-Bogoliubov calculatiod®P6GR2).

20A, etc.
(Not observed)

See (972AJ021983ANZQ 1986AN07.
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Table 20.37: Isospin triplet componenrs = 1) in A = 20 nuclei®

20F 20Ne 20Na
E.(MeV) J° | E.(MeV) J&T AE,(MeV)® | E, (MeV) JT AFE, (MeV)©
0 2+ 10273 2+;1 — 0 2+ —
0.656 3+ 10.884  3*+;1 -0.045 0.596 3+ -0.060
0.823 4+ 11.090  4+;1 -0.006 0.802 4+ -0.021
0.984 1~ 11270 171 0.013
1.057 1+ 11262 1+;1 -0.068 0.984 1+ -0.073
1.309 2~ 11.601 21 0.019 1.346 2~ 0.037
1.824 5+
1.844 2~ 12.098 2-; -0.019 1.837 2~ -0.007
1.971 (37) 12.256  37; 0.012 1.992 3- 0.021
2.044 2+ 12221 2+ -0.096
2.194 3+ 2.057 3+ -0.137
2.865 (37)
2.645 (3%,1%)¢
2.966 3+ 2.849 3+ -0.117
2.968 (47)
3172 0-,17)
3.488 1+ 13.484 1+1 -0.278 3.001 1+ -0.487
3.526 (0%) 13.642  0*+;1 -0.157 3.086 0+ -0.440
3.587 (2) 13.881  2+;1 0.021

a As taken from Table0.5 20.17, 20.33

b Defined ast, (*°Ne) — E, (*°F) — 10.273.
¢ Defined asF (2°Na) — E, (2°F).
4 The 2.645-MeV state iA’Na is of astrophysical interest and has been associatediveti level in 2°F

at 2.966 MeV (993BR12. The justification for this correspondence is based on ithdas cross sections
and angular distributions observed itHg, t)/(t,*He studies 1993CL09 and on the expected large s-wave
Coulomb shift. However, thé’Ne(p, v) resonance strength that follows from this assignmentrigela

than the observed upper limit. More recently, #i&la level at 2.849 MeV has been assigngd = 3+

(1995PI03. If this state is in fact the analog to the 2.966-MeV staté’ii then the 2.645-MeV state would

have to be linked with one of tHéF states at 2.868 ), 2.968(4~), or 3.172(0—, 1*) MeV (B.A. Brown,

private communication, September 1997). In view of theogdtysical significance of the 2.645-MeV state,

further study is warranted.
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which are presumed to be isospin multiplets are connectetdblged lines.
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