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OU3NKA DJIEMEHTAPHBIX YACTHULL 1 ATOMHOTI'O S41PA. 9KCIIEPUMEHT

POSSIBLE EXPERIMENTS TO SEARCH
FOR THE SINGLET DEUTERON AND THE PROBLEM
OF THE EXISTENCE OF NEUTRAL NUCLEI

S. B. Borzakov

Joint Institute for Nuclear Research, Dubna

The existence of the dineutron was predicted over 75 years ago. At present, a number of
experimental works confirm this assumption. By virtue of the principle of isotopic invariance, a
singlet deuteron must also exist. The possibility of describing the neutron-proton interaction in the
state at low energies as the excitation of a quasi-stationary level lying below the deuteron (singlet
deuteron) decay threshold is discussed. This state manifests itself in the scattering and capture of
neutrons by protons as the Breit-Wigner resonance. The position, neutron and radiative widths of
the level are determined by the scattering length, the effective radius, and the cross section for
the radiative capture of neutrons by protons. Experiments to search for this level are discussed.
In accordance with the principle of isotopic invariance, the discovery of the singlet deuteron would
be a confirmation of the existence of the dineutron.

Cy1iecTBoBaHHe IHHEATPOHA OBIJIO PeCcKa3aHo GoJee 75 JeT Hasdaln. B HacTosIee BpeMs Le/bli
pSLL SKCIEepPUMEHTA/IbHBIX PAabOT MOATBEPXKIAET 3TO MpelrnosnoKeHre. B cuiy npuHunna usoronuye-
CKOI MHBapUAHTHOCTH NOJIXKEH TaKXKe CYIIeCTBOBATh CHHIJIETHBIN AEHTPOH, T.€. KBa3UCTALIMOHAPHOE
1So-cocTosiHue, Nexalee HUXKe IOpOra pacnafa AeHTPoHa. DT0 COCTOSHUE NPOABAALTCS B PACCESHHH
U 3aXBaTe HEHTPOHOB NMPOTOHAMH KaK pe3oHaHc Tuna DBpeiita—Burnepa. IlosoxeHue, HeATpoHHAs U
pajiMalliOHHAas LIUPHUHBI YPOBHS ONpeNessioTes NJIHHON paccesHus, 3(p(heKTHBHBIM PaLUyCcoM U ceye-
HHeM paJuallMOHHOr0 3aXBaTa HEATPOHOB nmpoToHaMu. O6CYKAAI0TC BO3MOXKHbIE KCIIEPUMEHTHI 110
TMIOHCKY 3TOTO YPOBHS B PaJIMaLIHOHHOM 3aXBaTe HEHTPOHOB NPOTOHAMH U B PE30HAHCHOM pacCesiHHU
raMMa-kBaHTOB fAefiTpoHaMu. CorjiacHO MPHHUMIY H30TONHMYECKOH HWHBApHAHTHOCTH OOHApyKeHHe
CHHIJIETHOTO IEHTPOHA OblJI0 Obl MOATBEPKIAEHUEM CYLECTBOBAHUS JHHEHTPOHA.
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