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INTRODUCTION

DLS Measurements: A+A-e*eX for C+C and Ca+Ca at 1.04 AGeV —
Substantial Excess of the e*e” pairs in the mass region 0.15< M_.< 0.6 GeV

Dominant mechanisms of dielectron production at 1-2 GeV per nucleon:

« Dalitz decay of the n%, 5-, and w mesons and the baryon resonances A(1232),
N*(1520),...

e Direct decay of the n%, p-, and w- mesons

 Bremsstrahlung in NN and nz collisions

 Pion annihilation

To understand the origin of this excess (the DLS puzzle) the DLS has measured
the spectra for the pp —»e*eX and pd —e’eX reactions at T, = 1-5 GeV
Excees of the e*e” pairs in the same mass region as in the AA collisions

HADES Measurements: A+A—-e*e’X spectra for C+C collisions at 1A and 2A
GeV. The DLS finding was confirmed.

Up to now there is no clear conception of the origin of such an excees.

Excess origin — a new source of dielectron production ?

The aim of this talk: to explore whether the experimental e*e - pair surplus
is due to a new source NN- y'd;(1956)- e*e-d";, ?



The case for the d*,(1956) in the processes with
real photons.



FIRST EVIDENCE FOR THE dl*(1956)
A.S. Khrykin et al., Phys.Rev. C64, 034002(2001)
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FURTHER EVIDENCES FOR THE d;(1956)

A.S. Khrykin, Nucl. Phys. A721, 625c (2003)
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Inclusive photon spectrum for the np-»yX reaction
A.S. Khrykin, Nucl. Phys. A721, 625c (2003)
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Inclusive photon spectrum for the p +12C —» ¥X

reaction
A.S. Khrykin, Nucl. Phys. A721, 625c (2003)

Reaction: p+ °C —»yX
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At the Orsay synchrocyclotron.
T, =200 MeV; 6,=90°

J.A.Pinston et al., Phys.Lett.
B249, 402(1990).
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Phys. Lett. B177,135(1986)
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Inclusive photon spectrum for the p +12C —» ¥X

reaction
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TWO PHOTON INVARIANT MASS SPECTRUM
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TWO PHOTON INVARIANT MASS SPECTRUM
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Exclusive pp—ppyy reaction

A.S.Khrykin and S.B.Gerasimov, in . Proc. of the MENU2007, IKP,
Forschungentrum Juelich, Germany, September 10-14, 2007, edited by H.
Machner and S. Krewald, eConf C070910(2008),250.
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Two-photon inv. mass spectra
were calculated for the T
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Dibaryon mechanism for dielectron production in
NN Collisions

NN=y'd;=e*e-d;



NN — p*d, (1956)— e*e~d, (1956)

PatP,=P11P,*P3

p=p,+p,. P,- and p,- the four momenta of colliding nucleons,
p?=s — the total energy of the colliding nuclens inc.m.s.

p,(E,P).P,(E,P,) and p,(E,P,) -the four momenta of
dielectrons and resonance.

dG _ (2m)’ IHZ]S(Z - M ‘6(p—§pi).6(M_M(ﬁl’ﬁz)

I = 4\/(papb)2 I mazthJ)

M- the invariant mass of the e*e - pair

|/\/(|2 —the matrix element for the transition NN — e*e™d;
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JF (dl*) — O the vertex iS magnetic in structure

N
M =e?[d,| =C-(p_-K)(p,-K)

Hadronic current for the magnetic transition is transverse, J, =0
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N-is the normalization constant

The calculations = Monte Carlo method. Event generator = GENBOD. It used
to randomly generate four momenta of the outgoing particles of the explored
reaction. The probabilty of any event has been given its weight:

2
WT = ‘MNN—m*e‘d;

Energy resolution: by procedure of a spectrum smearing with a Gaussian

distribution with the corresponding o.

cio‘i_g gln(A—M)—§ EI ((_) | o1 B.E.Lautrup and J.Smith,
ol w3 'm,’ 9 170 PRD3,1122(1971)







DLS data:W.K.Wilson et al.,Phys.Rev. C 57, 1865(1998)
Theoretical data:Amand Faessler et al.,J.Phys. G 29, 603(2003)
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DLS data:R.J.Porter et al.,Phys.Rev.Lett. 79, 1229(1997)
Theoretical data:E.L.Bratkovskaya et al.,Nucl.Phys. A634,168(1998)
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Conclusions

<» The contributions of the dibaryon mechanism NN-—e*e-d;(1956) of
dielectron production in NN collisions to the invariant mass spectra of
the reaction pp—»e*e’X were calculated for the energies and geometry
of the DLS experiments.

L)

» Results of the comparison of these contributions with the
corresponding DLS data supports the idea that the observed excess
of dielectron pairs in the mass region 0.15 <M., < 0.6 GeV/c? can be
attributed to their production in the process pp—e*e-d;(1956) .

L)

% The contributions of the NN—e*d;(1956) mechanism to the invariant
mass spectra of the reaction NN—»e*e’X were calculated for the
energies and geometry of the CC DLS experiments. Adding these
contributions to the corresponding theoretical spectra we found that
the resultant spectra reasonably well reproduce the experimentally
observed ones in the mass region 0.15 < M_,...< 0.6 GeV/c?.

* The idea of the existing of the dibaryon mechanism of dielectron
production can be confirmed or refuted by the direct measurement of
the missing mass spectrum of the reaction pp—»e*eX.
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