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ON THE NATURE OF THE ABC EFFECT

M, D. Shuster, Institut fiir Theoretische Kernphysik, Universitéat
Karlsruhe, 7500 Karlsruhe, Germany

T. Risser, Department of Physics, Universi%y of California, Santa Barbara,
: California, USA
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I, Bar-Nir , Institut fiir Hochenergiephysik, Universitdt Heidelberg,
6900 Heidelberg, Germany

The ABC effect, a dramatic enhancemen® at a missing mass around 300
MeV observed in the reactions p + d—>»“He + MM and n + p—=d + MM, has
been the subject of much dissatisfying speculation, Originally thought
to be the vector meson when the earliest searches for this were made,
this idea was abandoned when the study of .ther reactions showed that
there was no resonahce structure in the nn-scattering amplitude at this
energy. Recently some light has been cast on the nature of this process
by the Saclay deuteron group who observed that the ABC enhancement is
largest when the total c.m, energy is larger than the masses of the inci-
dent particles by sbout 600 MeV., This would lead one to suspect that the
effect is tied somehow to the excitation of two A(1236)-resonances.
. This possibility in the reaction np-—-dnn was explored by two of the
authors (T.R, and M.D.S., Phys. Letters 43B(1973)68), who were able to
reproduce the enhancement, its supposed isoscalar nature, and its depend-
ence on the total c.m, energy,without adjustable parameters. An enhance-
ment at very large missing masses predicted by the model has been ob-
served recently by the Saclay deuteron group (see elsewhere in this vol-
ume). That this mechanism might be responsible for the low-mass enhance-
ment was shown also by the Tel-Aviv-Heidelberg bubble-chamber collabora-
tion in a not altogether different approach analysing slightly different
data (I, Bar-Nir et al., to be published). The AA-excitation also ac-
counts for the c.m. energy at which the ABC effect occurs in other reac-
tions and there are indications thatait ma' account as well for certain
peculisrities of the reaction pd —» “He nn, -
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3. . . Calculated deuteron recoil-momentum spectra in the
(b laborat: ry for the isospin-zero and isospin-one channels for

. Feynman diagrams for the rcactions NN —+ NNa= and _deuterons emitted-at 0 deg.

NN~ dwn.

gt S s o e o
. -

Vomo




