Revised Manuscript 27 March 2007

Energy Levelsof Light Nuclel
A=17

D.R. Tilley **, H.R. Weller #¢ and C.M. Cheves *°

2 Triangle Universities Nuclear Laboratory, Durham, NC 27708-0308, USA
b Department of Physics, North Carolina Sate University, Raleigh, NC 27695-8202, USA
¢ Department of Physics, Duke University, Durham, NC 27708-0305, USA

Abstract: An evaluation of A = 16-17 was published in Nuclear Physics A564 (1993), p. 1.
This version of A = 17 differs from the published version in that we have corrected some errors
discovered after the article went to press. The introduction and introductory tables have been

omitted from this manuscript. Reference key numbers have been changed to the NNDC/TUNL
format.
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A = 17 Theoretical

Because much of the theoretical work reported in the literature for A = 17 is relevant to more
than one of the A = 17 nuclides, the following general theoretical discussion for this mass system
is provided here. Some of this work is also referenced in later sections of this compilation.

Ground state properties of 1O and '“F are calculated by (1989FU05) with the use of self-
consistent relativistic mean field models of baryon-meson dynamics, including contributions from
p, w, and ¢ mesons. They calculate binding energies, rms radii, magnetic and quadrupole mo-
ments, and elastic magnetic scattering form factors and compare to experimental data. Work
reported in (1990L0O11) revisits previous calculations based on the density functional method.
Binding energies of 17O and '"F as well as proton and neutron radii are calculated and compared to
experimental data. Calculations of Coulomb excitation of the first excited state of 7O due to vir-
tual E1 transitions through intermediate states are reported in (1989BA60). They use shell-model
wavefunctions including single-particle harmonic oscillator and higher configurations. The work
in (1986P0O06, 87RI103, 89VO1F) deals with A = 17 nuclei as reaction products in heavy ion
reactions. (1989WAO06) reports shell model calculations which use a modification of the Millener-
Kurath interaction (MK3), including energy spectra and wavefunctions of '"C and '"N. The half-
life and decay modes of both the allowed and first-forbidden 3-decays of !”C are predicted, as
are the spectroscopic factors and electromagnetic transition rates of '’N. They find generally good
agreement with experimental results.

Analog correspondences and structure of states in '"N and 17O are covered in Table 17.3. A
relativistic Hartree calculation was performed by (19912H06). The effect of tensor coupling of the
pion is found to be important in calculating the magnetic moments. Results are presented for bind-
ing energies, quadrupole moments, magnetic moments, and single particle energies. (1988BR11)
analyze ground state binding energies and excited-state energies using several two-body interac-
tions. They develop a semi-empirical “best fit” based on a 14-parameter density-dependent two-
body potential. (1988M11J) discuss features of an effective interaction used to calculate cross-shell
matrix elements. They apply shell-model transition densities to the 17w excitation of non-normal-
parity states in electron, nucleon, and pion scattering. (1986YA1B) obtain an effective shell-model
interaction by starting with a bare Hamiltonian of kinetic energy and the Reid soft-core pair po-
tential, and folding this with pair correlation operators not represented by configuration mixing
in a given shell model space. In (1987BR30), calculations based on the full-basis sd-shell wave
function are used to analyze M1 transition data and magnetic moment data. The parameters of
an effective M1 operator are obtained. Differences in effective operators are used to evaluate the
importance of meson exchange currents, A-isobar effects and other mesonic exchange currents.
The authors of (1986EDO03) apply the particle-hole model to the study of E1 states below the GDR
using the WMBH residual interaction and compare the results to experimental data. The elastic
magnetic form factor is calculated with the inclusion of both the 2aw particle-hole excitations and
the Zuker-type multi-particle-multi-hole configuration mixing, the latter of which helps explain
the M3 suppression, but produces magnetic moments which are too small (19922H07). The low-
energy spectra were investigated by (1990L11Q), who included 2h-1p multiple scattering and PH
TDA self-screening in their Paris-potential-based Green’s function calculation. Two- and three-
fragment clustering of 1p-shell nuclei is studied in the framework of the intermediate-coupling
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shell model (1992KW01). (1991SK02) use matrix inversion techniques to determine effective
matrix elements for E2 and M1 transitions for A = 17 nuclei. A compilation of calculated mass
excesses and binding energies of members of 7" < 6 isospin multiplets for 9 < A < 60 is presented

in (1986AN07). The production of nuclei far from stability via multinucleon transfer reactions is
reviewed in (1989VOZM).



THe, 17Li
(not illustrated)

Not observed: see (1986AJ04, 1988P0ZS).

(not illustrated)

This nucleus has not been observed. Its atomic mass excess is calculated to be 70.67 MeV: see
(1977AJ02). 1t is then unstable with respect to breakup into Be + n and °Be + 2n by 3.38 and
3.35 MeV, respectively. See also (1983ANZQ).

17B
(not illustrated)

1B was observed in the 4.8 GeV proton bombardment of Uranium: it is particle stable and
its ground state probably has J™ = %‘ (1974BO05, 1986AJ04) in agreement with the shell
model (1992WAZ22). It has been observed in several heavy ion reactions (1987G105, 1988DU09,
1988SA04, 1988TALN, 1988WO09, 1989LE16). The atomic mass was measured to be 42.82 +
0.80 MeV (1987G105), 43.6240.17 MeV (1988W009), and 43.90+0.23 MeV (19910R01), which
compare well with the predicted mass of 43.31 & 0.50 MeV (1988WA18). See also (1986ANO07).
The half life has been measured to be 77, = 5.3 & 0.6 msec (1988SA04), 5.08 £ 0.05 msec
(1988DU0Y), and 5.9 4+ 3.0 msec (1991RE02). Beta-delayed multi-neutron emission has been
observed and branching ratios have been measured (1988DUQ09, 1989LE16, 1991RE02).

A model of "B considered as a three-body system composed of a B core and two outside
neutrons was studied by (1990RE16). The binding energy and radius were calculated. Shell model
interactions in the cross-shell model space connecting the Op and 1s0d shells were applied in the
A = 15-20 Boron isotopes by (1992WAZ22).

17C
(Fig. 4)

The atomic mass excess given by (1988WA18) for 17C is 21035417 keV. See also (1986 ANO07).
7C is then stable with respect to '°C + n by 0.73 MeV. E3-(max) to '"N,, = 13.16 MeV. See
also (1986B11A). The half-life of 7C has been measured to be 202 + 17 msec (1986CU01),
220+ 80 msec (1986DU07), 180431 msec (1988SA04), and 174+ 31 msec (1991RE02). Relative
intensities of J-delayed gammas were measured by (1986DUO07, 1986HU1A, 1986JEZY) [see
Table 17.1]. Observation of §-delayed neutron emission has been reported and the probability
measured to be (32.0 +2.7)% by (1991RE02). See also (1988MUO08). Total cross sections induced
by 1"C on Cu were measured by (1989SA10). See also (1987SA25). An excited state of '"C is
reported at £, = 292 + 20 keV [see (1982AJ01)] and at 295 + 10 keV (1982FI110). Three closely
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