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The ABC-effect is a prominent feature of two-pion pro-
duction in reactions with formation of a light nucleus
(d, 3He, *He) in the final state. One of such reactions
isp+d— p+d+ M(esons). Its study has been pro-
posed [1] as a particular case of the meson production in
coherent pA interactions. Selection of the forward emit-
ted protons and deuterons with relevant high momenta
provides a high energy transfer to the deuteron as a
whole with subsequent cooling it down by meson emis-
sion till the bound deuteron ground state. The ANKE
setup is well suitable for such a study due to its rather
high acceptance at angles close to zero and ability to
record particles with high momenta.

To observe the process pd — pdM we have analyzed the
data obtained in the pd expositions at 0.8, 1.1, 1.4 and
2.0 GeV proton beam energy. With the pd pairs iden-
tified, the process reveals a number of mesons in the
missing-mass distributions (Fig. 1).
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Fig. 1: Missing mass squared distributions at beam en-
ergy 1.1 and 1.4 GeV.

The spectra display m,n,w mesons and a broad contin-
uum of the multiple meson production. The latter ex-
hibits a strong enhancement in the region of pion pairs
with a small relative momenta - the typical ABC-effect
first discovered in the reaction pd —3Herr [2]. Selec-
tion of the events in the enhancement region results in a
clean peak in distributions of the d(2)-system invariant
mass with the mean value My, = 2.361 & 0.007 GeV
and the width I' = 0.1044+0.005 GeV at 1.1 and 1.4 GeV
energy (Fig. 2).

The mean value is very well consistent with that ob-
tained in the WASA-CELSIUS study of the pd — pdrw
reaction in quite different kinematical conditions of the
quasi-free pn interaction [3]. At 0.8 and 2.0 GeV only the
tails of the Mo, peak can be recorded at ANKE due to
limitation of the setup acceptance but they do not con-
tradict the assumption of the same peak position as at
1.1 and 1.4 GeV. Our result may be qualitatively under-
stood in the framework of the mechanism schematically
shown in Fig. 3.

Number of events

[T T[T T[T T[T T[T TTr]

*

*
*
A N e, ¥ O N T
2.3 2.4 25 2.6 2.7 2.8

My GeV/c?

N
ol
N

Fig. 2: My, mass distribution at beam energy 1.1 GeV

(blue dots) and 1.4 GeV (red triangles).
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Fig. 3: Possible mechanism of the pd — pdnm reaction.

The experiment strongly requests for a proper theoreti-
cal consideration.
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