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18He
(Not illustrated)

Not observed: See (1982AV1A, 1983ANZQ).

18Li
(Not illustrated)

18Li has not been observed. Shell model calculations described in (1988POZS) predict the
ground-state magentic dipole moment and charge and matter radii.

18Be
(Not illustrated)

18Be has not been observed. It is predicted to have a mass excess of 78.43 MeV: see (1978AJ03).
18Be is then unstable with respect to breakup into 16Be + 2n, 15Be + 3n, 14Be + 4n, 13Be + 5n,
12Be+6n, 11Be+7n and 10Be+8n by, respectively 3.01, 3.04, 6.26, 2.92, 4.93, 1.76 and 1.26 MeV,
using the masses for the residual nuclei adopted by (1991AJ01, 1993AU05, 1993TI07). See also
(1983ANZQ, 1989OG1B).

18B
(Not illustrated)

18B has not been observed in the bombardment of Ta by 44 MeV/A Ar ions (1985DE60,
1985LA03, 1986PO13) or in the bombardment of Be by 12 MeV/A 56Fe ions (1984MU27). 18B
has been predicted to have a mass excess of 52.3 MeV (1993AU05). It would then be unstable with
respect to 17B + n by 0.5 MeV: see (1978AJ03, 1985WA02). 18B is calculated to have Jπ = 4−

and to have excited states at 0.62, 0.86 and 1.59 MeV with J π = 1−, 2− and 2− (1985PO10). The
shell model calculations of (1992WA22) predict Jπ = 2− for the ground state with the first three
excited states at 0.45, 0.52, 0.839 MeV with J π = 4−, 2−, 3−. See also (1987AJ02, 1988GU1A).

18C
(Figs. 1 and 5)

GENERAL: See Table 18.1.

Mass of 18C: The atomic mass excess of 18C adopted by (1993AU05) is 24.920 ± 0.030 MeV,
based on the Q-value of the 48Ca(18O, 18C)48Ti reaction. 18C is then bound by 4.188 MeV with
respect to breakup into 17C + n. See also (1982FI10, 1987AJ02, 1992WA22).
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Table 18.1: 18C – General

Reference Description

Reviews:
1987GI1C Pion-nucleus interactions
1989AJ1A Summary of recent work involving light nuclei (Sec. 4.2 covers 18C)
1989DE52 Exotic light nuclei: production, mass meas., decay, & complex reactions
1989VOZMHistory of & future prospects for production of nuclei far from stability
Other Articles:
1987BL18 Gogny’s effective interaction used to calc. ground & excited states of light nuclei
1987SN01 Partitioning of 2 component particle syst. & isotope distrib. in nucl. fragmentation
1988POZS Shell-model calcs. of exotic light nucl. ground state props. compared to exp. data
1989RA16 Predxns. from systematics & tabulation of B(E2; 0+

1 → 2+
1 ) values for even-even

nucl.
1989SA10 Total cross sections of reactions induced by neutron-rich light nuclei
1990LO11 Self-consistent calcs. of light neutron-rich nuclei using density-functional method
1990ST08 2nd-generation microscopic predictions of β-decay half-lives of neutron-rich nuclei
1991RE02 Meas. half-lives & neutron emission probabilities of neutron-rich Li-Al nuclei
1992LA13 Influence of separation energy on the radius of neutron-rich nuclei
1992WA22Effective interactions for the 0p1s0d nuclear shell-model space

1. 18C(β−)18N Qm = 11.807

The half-life of 18C has been measured to be 66+25
−18 ms (1988MU08), 78+20

−15 ms (1989LE16),
94 ± 27 ms (1991RE02), (95 ± 10) ms (1991PR03).

Branching to states in 18N has been measured by (1991PR03) and is presented here in Ta-
ble 18.6. These authors also measured the total branching probability to gamma emitting states
plus the ground state of 18N to be Pγ = (81± 5)%. The β-delayed neutron emission probability is
Pn = 1−Pγ = (19±5)%. Other values reported for Pn are (25±4.5)% (1988MU08), (50±10)%
(1989LE16), (43.3 ± 6.5)% (1991RE02). The 18C(β−) decay is also discussed in the analysis of
Gamow-Teller rates presented in (1993CH06). Experimental Gamow-Teller matrix elements are
compared with results of shell-model calculations.

2. 18O(π−, π+)18C Qm = −25.706

The angular distribution of the π+ to the ground state of 18C has been measured at Eπ− =
164 MeV by (1984GI10) [see also for excitation function at θ = 5◦ for Eπ− ≈ 140 to 240 MeV].
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Table 18.2: Energy levels of 18C

Ex in 18C Jπ; T τ1/2 Decay Reactions

(MeV ± keV) (ms)

0 (0+); 3 95 ± 10 (β−) 2, 3

1.62 ± 20 (2+); 3 2, 3

There is also some indication of the population of an excited state at Ex = 1.55 MeV (1984GI10).
See also (1983AJ01).

3. 48Ca(18O, 18C)48Ti Qm = −21.434

At E(18O) = 112 MeV the ground state and an excited state at 1.62± 0.024 MeV are observed
by (1982FI10). See also (1983AJ01).

18N
(Figs. 1 and 5)

GENERAL: See Table 18.3.

Table 18.3: 18N – General

Reference Description

Reviews:
1988MI1J Shell model transition densities for electron and pion scattering
1990TH1E Summary of topics presented at Workshop on Primordial Nucleosynthesis
Other Articles:
1987AN1AUse of LISE spectrometer at GANIL for identification of exotic light nuclei
1987RI03 Isotopic distributions of fragments in 40Ar + 68Zn at 27.6 MeV/nucleon
1987SA25 LISE spectrometer at GANIL: results of search for new exotic nuclei
1989SA10 Total cross sections of reactions induced by neutron-rich light nuclei
1991RE02 Meas. half-lives & neutron emission probabilities of neutron-rich Li-Al nuclei
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Table 18.4: Energy levels of 18N

Ex(MeV ± keV) Jπ; T τ1/2 (ms) Decay Reactions

0 1−; 2 624 ± 12 β− 1, 3, 5, 6, 7

0.11490 ± 0.18 a (2−) b γ 3, 4, 5, 7

0.58756 ± 0.24 (2−) b γ 3, 4, 7, 8

0.747 ± 10 (3−) b 7
c

1.73485 ± 0.22 a (2+) d γ 4

2.21 7

2.42 7

2.61445 ± 0.23 a 1+ a,d γ 4

a Level energies determined from γ energies reported in ( 1991PR03).
b Suggested by (1984BA24). See also (1982OL01).
c See (1984BA24) for a calculation suggesting additional states in this energy region.
d (1993CH06).

Mass of 18N: The atomic mass excess derived from the Q-value of the 18O(7Li, 7Be)18N reaction
and adopted by (1993AU05) is 13.117 ± 0.020 MeV (1983PU01). 18N is then stable with respect
to breakup into 17N + n by 2.825 MeV. See (1983AJ01) for the earlier work.

1. 18N(β−)18O Qm = −13.899

The half-life of 18N is 0.624 ± 0.012 s (1982OL01). The decay branches are displayed in
Table 18.18. The nature of the decay leads to Jπ = 1− for the 18N ground state (1982OL01).
See also (1983SN03), and see the measurements on beta branching reported in (1989ZH04) which
indicate a total branching ratio to alpha-particle-emitting states in 18O of at least 12.2%. A delayed-
neutron emission probablility Pn = (14.3 ± 2.0)% was measured by (1991RE02). More recently
a study reported by (1994SC01) gave Pn = (2.2 ± 0.4)% for transitions to neutron unstable states
in 18O above Ex = 9.0 MeV. See also reaction 22 under 18O.

2. 14C(7Li, 3He)18N Qm = −10.121

The preliminary work described in (1983AJ01) has not been published.
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Fig. 1: Energy levels of 18C and 18N.

For notation see Fig. 2. For more detailed β− branching information see 18C reaction 1.
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Table 18.5: Radiative decays in 18N a

Ei (MeV) Jπ
i Ef (MeV) Branch (%)

0.115 (2−) 0 100

0.587 (2−) 0.115 100 ± 16

1.735 (2+) 0 33 ± 8

0.115 38 ± 9

0.587 29 ± 10

2.614 1+ 0 49 ± 8

0.115 22 ± 6

0.587 3 ± 2

1.735 26 ± 6

a (1991PR03).

3. 14C(18O, 14N)18N Qm = −13.740

At E(18O) = 92.2 MeV groups are observed to the ground state of 18N (unresolved) and to an
excited state at Ex = 575 ± 25 keV (1980NA14).

4. 18C(β−)18N Qm = 11.807

See reaction1 under 18C. Branching to states in 18N was measured by (1991PR03) and is pre-
sented here in Table 18.6. These authors measured the total branching probability to gamma emit-
ting states of 18N to be Pγ = 81± 5 %. Measurements of γ-ray energies and branching lead to the
level energies displayed in Table 18.4 and 18N radiative decays in Table 18.5.

5. 18O(π−, π0)18N Qm = −9.305

See (1983AS01, 1984AS05).

6. 18O(t, 3He)18N Qm = −13.880

See (1983AJ01).
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Table 18.6: Branchings in 18C(β−)18N

Decay to 18N* Branch a log ft b

(MeV) (%)

0.115

0.587 ≤ 1 ≥ 6.4

1.735 9 ± 7 5.2 ± 0.4

2.614 72 ± 10 4.08 ± 0.08

a (1991PR03), calculated with the hypothesis that there

is no direct β-feeding of the 0.115 MeV level. The total

probability of β decay to gamma emitting states plus to the

ground state is Pγ = (81 ± 5)%. The β-delayed neutron

probability is Pn = 1 − Pγ .
b log ft’s were recalculated by evaluators and are slightly

different from those in (1991PR03) due to use of level

energies from Table 18.4 and Q-values from (1993AU05).

Table 18.7: γ-ray intensities in 18C(β−)18N a

Eγ (keV) Ei (keV) Ef (keV) Iγ
b

114.9 ± 0.2 115 0 36.5 ± 7.5

472.7 ± 0.2 587 115 10.2 ± 4.0

879.7 ± 0.2 2614 1735 18.7 ± 5.0

1147.8 ± 0.4 1735 587 8.0 ± 3.7

1619.9 ± 0.3 1735 115 10.5 ± 4.1

1734.8 ± 0.4 1735 0 9.1 ± 3.6

2025.3 ± 0.8 2614 587 2.2 ± 1.5

2499.3 ± 0.4 2614 115 15.8 ± 4.8

2614.2 ± 0.4 2614 0 35.3 ± 7.6

a (1991PR03).
b γ-ray intensities are per 100 parent decays.
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7. 18O(7Li, 7Be)18N Qm = −14.761

Q0 = −14761 ± 20 keV (1983PU01)

At E(7Li) = 52 MeV, 7Be groups are observed corresponding to the excitation of the states
displayed in Table 18.4 here (1983PU01).

8. 18O(11B, 11C)18N Qm = −15.881

See (1983PU01).
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