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The dineutron is a bound particle, or two-nucleon nucleus, consisting of the two
neutrons only without any nucleus charge and formed in the outgoing channel of
neutron-induced nuclear reaction near the residual nucleus surface.

The dineutron was predicted by Migdal [1] to be formed as a bound particle under
certain circumstances when an additional bound state appears, not existing in the
perturbation theory. This bound state is interpreted as a single particle state for the two
neutrons, or bound dineutron, located near the surface of some nucleus, beyond its
volume but within its potential well. Also this bound state corresponds to the real level at
an additional energy branch, which concludes at e ~ 0.4 MeV. Then any single particle
states are ranged within [0+0.4] MeV. The atomic masses of the massive nuclei must be
within 100 and 200 pu in order to comprise a system consisting of the heavy nucleus
plus the dineutron near the surface of this nucleus [2, 3].

The experimental studies of the formation of a bound dineutron in the outgoing
channel were done in the measurements of the "*°Tb (n, ?n)'8Tb; °7Au (n, ?n) '9%9Au;
75Lu(n,?n)'"9Lu nuclear reactions. A traditional neutron activation technique was used
to irradiate samples followed by measurements of the induced activity with HPGe
spectrometer in order to detect gamma-peaks of the reaction product when the (n,2n)

reaction channel is not open for incident neutron energies.

Results of these measurements were published in

1. J,EPL,114, 42001,2016 ( |. Kadenko Possible observation of the dineutron in
the °°Tb (n, 2n) "589Tb nuclear reaction)

2. J,APP/B,48, 1669, 2017 (I. Kadenko New direction in nuclear physics originated
from the neutron activation technique application)

3. J,EUL,131,52001,2020 (I.M.Kadenko, B.Biro, A.Fenyvesi Statistically significant
observation of and cross-sections for a new nuclear reaction channel on 197Au
with bound dineutron escape)

4. J,PL/B,859,139100,2024 (Ihor Kadenko, Barna Biro, Mihaly Braun et all
Formation of bound dineutrons in the 175Lu(n,?n) 174gLu nuclear reaction and

its cross-section)



The last two articles were compiles as 32251 and 32253.

Reactions were written as

REACTION (79-AU-197(N,X)79-AU-196,,SIG,,MSC/SPA) in 32251
X = a bound dineutron

REACTION (71-LU-175(N,X)71-LU-174,,S1G,,SPA) in 32253
X = a bound dineutron

| propose to use in REACTION SF3=N2 for a bound dineutron. Therefore, the
reactions should be written as
REACTION (79-AU-197(N,N2)79-AU-196,,SIG,, SPA) in 32251
REACTION (71-LU-175(N,N2)71-LU-174,,SIG,,SPA) in 32253.

[1] A.B. Migdal, Yad. Fiz. 16, 427 (1972) [Sov. J. Nucl. Phys. 16, 238 (1973)]
[2] I. Kadenko, Europhys. Lett. 114, 42001 (2016).
[3] I. Kadenko, Acta Physica Polonica B 50, 55, (2019)

The data for the '°9Tb(n,2n)"8Tb reaction was not compiled as in the article published
in 2016 (J,EPL,114, 42001,2016) the cross section value was not determined through
low statistic. Only now when | prepared this paper | find that the measurements were
continued and the 59Tb(n,?n)'*Tb cross section value was determined. So if we use a
new SF3=N2 for a bound dineutron the reaction in the new entry 32255 should be
written as REACTION (65-TB-159 (N,N2) 65-TB-158,,SIG,, SPA) and the entry 32255

can be compiled as follows.

ENTRY 32255 20250604 32255 © 1
SUBENT 32255001 20250604 32255 1 1
BIB 12 24 32255 1 2
TITLE New direction in nuclear physics originated from the 32255 1 3
neutron activation technique application 32255 1 4
AUTHOR (I.M.Kadenko) 32255 1 5
INSTITUTE (4UKRKGU) 32255 1 6
REFERENCE (J,APP/B,48,1669,2017) 32255 1 7
#doi:10.5506/APhysPolB.48.1669 32255 1 8
REL-REF (I,,Igor Kadenko,J,EUL,114,42001,2016) 32255 1 9
(M, 23255001,N.Dzysiuk+,J,NP/A,936,6,2015) 32255 1 10
FACILITY (ACCEL,2FR CAD) The AMANDE facility (the Institute for 32255 1 11
Radiation Protection and Nuclear Safety, Cadarache), 32255 1 12
which is based on a HVEE 2 MV Tandetron accelerator 32255 1 13
system. 32255 1 14
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scattered neutrons, taking into account the solid angle32255

to the target subtended by the 1.5 cm radius sample.
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