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Abstract: A compilation of information on A = 4 was published in Nuclear Physics A541 (1992),
p. 1. Information relating to unbound states in “H, “He, and *Li is presented and discussed. No
firm evidence for bound states of *n, *H, or “Li has been obtained. This version of A = 10 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 version. Reference
key numbers have been changed to the NNDC/TUNL format.
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Table 4.26: Measurements and summaries (S) of particle spectra from the 3He(p, d) reaction

E4 (MeV) Particle 6 (deg) Description Refs.
detected

98.7, 149.3 dp fa = 17.5,60 Measured o(6), A,(¢) DWIA | 1985WE12
analysis based on quasi-free d
knockout.

750, 925 d, X 40 (lab) Measured o (6, E), missing | 1986GA15
mass. Searched for narrow
dibaryons.

750 d, X 6, 40 (lab) Measured o(6, E), missing | 1987TAL17

mass. Reported evidence for
narrow B = 2 resonance.

750, 925 d, X | 22,32,40 (lab), 30,40 | Measured o(#, E), missing | 1987TA20

mass. Reported evidence for
narrow B = 2, T" = 1 struc-
ture.

pp = 1.46 GeV/c | d, X 22 (lab) Measured o(f), Ay(6). Evi- | 1988SA33
dence for narrow structure.

8. 3He(®*He, d)>He + 'H Qm = —5.494 Fy, = 11.489

This reaction was reviewed in the previous compilation (1973FI04) and by (1974AJ01). Upper limits are
quoted for the cross section. Two experiments in which the products of *He(*He, d) reactions were studied
have been reported since (1973FI04). The first of these (1977DA11) searched for high energy deuterons
from 3He(®*He, d)*He + eT + vat E(®*He) = 15 and 20 MeV in connection with the solar neutrino problem.
The other experiment examined quasi-free processes in which at least two of the final-state particles were
charged. Beam energies were 50, 65, and 78 MeV. The kinematic conditions that were chosen favored the
dominance of d—3He quasi-free processes over sequential decay modes through “Li or ®Li. No evidence for
4Li was observed in either of these experiments.

9. AHe(7~)'H + 3He Qm = 35.394

Early work on this reaction was summarized in the previous compilation (1973FI04). More recently,
extensive reviews of experimental and theoretical work on hypernuclei were presented in (1975GALA,
1978P0O1A, 1990CO1D, 19900S1A). A theoretical study (1985LY1A) found that the polarization of the
protons and tritons in the reaction is largely determined by the strong interaction in the p—2He system. The-
oretical analyses of the binding energies of the ground and excited states of 4He and 4H are presented
in (1982K013, 1987YA1M). See also (1988MA09). Coulomb effects and charge symmetry breaking are
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Table 4.27: Measurements and summaries (S) of 7+ + *He reactions

Reaction

E. (MeV)

Description

Refs.

He(n ", p)*He

‘He(rt, 2p)*H

60, 100, 220

20 — 295

50 — 300

400, 475

100, 160, 220

20 — 295

165

65 — 320

Measured o (F, #) and proton spectra
at 45°, 90° (lab). Studied absorption
mechanism.

Measured o (F, 0) at 20°, 40°. Yields
nearly proportional to number of tar-
get NN pairs.

Measured o(E, 6) at 20°. Compared
7TNN—Np and 7*d—pp.

Measured yields for 6, = 30°. Two-
nucleon pion absorption kinematic re-
gion emphasized.

Measured o(E,, 6) and proton spec-
tra at 0, = 30° — 150°. Observed
quasi-deuteron absorption mode.

Measured o(E,, E,) at 6, = 30°,
40°. Studied pion scattering and ab-
sorption contributions.

Measured o(6,,, 6,,). Deduced con-
tribution of 2N + © —2N reactions
where initial 2 nucleons are in a rel-
ative S-state.

Measured charged-particle multiplic-
ity, 0'(91, 91)

1977JA15

1980KA37

1981KA41

1981KA43

1981MCO09

1983KA14

1981AS10

1990ADZY

discussed in (1985B017). A four-body calculation of the 0™ — 1T binding energy difference is reported
in (1988GI1F). Non-mesonic decays are discussed in (1985TALE, 1986SZ1A, 1990CO1D, 19900S1A).
Evidence for the existence of a X-nucleus bound state formed in a (K—, 7~) reaction on “He was reported
in (1989HA39). See also (1989HA30, 1989HA39, 1990HA08, 1990HA11). The possibility of forming
doubly-strange =-hypernuclei is considered in (1983D0O1B). Theoretical discussions of X-hypernuclei are

given in (1990HA1B, 1990HA08, 1990HA11, 19900K03).

10. (a) “He(n ™, p)3He
(b) *He(x ™, 2p)H

(c) *He(xt, 2p)N + 'H

(d) “He(rt, 70)iLi*

Q
Q
Q
Q

m = 120.28
m = 114.79
m = 112.56
m = —14.69
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Measurements of cross sections and proton spectra from reaction (a) reported since the previous com-
pilation (1973F104) are summarized in Table 4.27. The emphasis in these measurements is on the study of
pion scattering and absorption contributions. A review of the experimental and theoretical situation with
respect to pion absorption in nuclei is presented in (19850H09), and an isobar-hole model calculation is
described for *He which takes into account large pion distortion effects and predicts the main features of
the cross section correctly. One experimental study of reaction (b) was reported (1981AS10). The relative
absorption ratio of a pion by T = 0 and T' = 1 pairs was determined. Calculations of this ratio have been
carried out utilizing a standard theory of A-isobar excitations (1982T018) and by a unitary isobar model
(1984S103). Earlier work reported in (1974W119) obtained amplitudes and cross sections for the (7T, 2p)
reactions in a treatment based on field theory. No new data on reaction (d) have been reported. A calculation
of inelastic pion-nucleus collisions and pion absorption from the Boltzmann equation which included the
(z=F, ©%) reaction is described in (1979HU02).
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Fig. 4: Isobar diagram for A = 4. All energies are referred to the ground-state mass “He without taking into account the np mass difference or the
Coulomb energy. Levels belonging to the same isospin multiplet are connected by dashed lines. For other notations, see Fig. 1.
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