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Tracks due to the fission of uranium. A thin layer of a uranium salt was ‘sandwiched’ between
two layers of emulsion so that the origin of the two fission fragments can be determined by the gap
in the track (g), and the two ranges thus separately determined. The fragment on the left has collided
with a nucleus in the emulsion to produce a forked track. The refinement of detail given by the very
fine-grain emulsions produced by Demprs is immediately apparent. The upper scale is divided to
correspond approximately to the equivalent range in centimetres of air at N.T.P.
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P 1 c. 13. Pacuienaensie TCILIOBLIMH HEHTPOHAMH:
1 — aurtHA, 2 — Oopa, 3 — azora.

A—npoashrenne Ge3 oenabrnenws; 5 — npogsBaenue noche da-
cTRYHOro ocxabiepua. CTpenka ykaswBaeT TOUKY paciuen-
JeBna.
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Puc. 1. Crean 4acTHL H3 peaxLii:
a—N4Y (n, p) C 6—Li"(n, 2) 11%; a— B (n, ) L17.

Bee mukpodoTorpadii mosyIcHh NPH OLMHAKOROM YReAuuenui. Bmuay orpanntcHuod 1MyGinbl GoKycd MIKPOCKONA OTICARHME CREId, MAYiHe
B 1ay0b 3MYAhCHH, BHXOIAT HI (POKITBHON IIOCKOCTIL



Puc. 1l. JleneHiic TOpMA, COMPOBOXIAEMOC HCMY-
CKaHHeM JIerKOH YaCTHIBL.
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Chapter 6
Clusterization in Ternary Fission

D.V. Kamanin and Y.V. Pyatkov

6.1 Searching for New Ternary Decays—Background and
Motivation

The present paper is devoted to the observation of a new kind of ternary decay of
low-excited heavy nuclei. This decay mode has been called by us “collinear cluster
tri-partition” (CCT) in view of the observed features of the effect, that the decay
partners fly apart almost collinearly and at least one of them has magic nucleon
composition. CCT is observed together with conventional binary and ternary fission.
It could be one of the rare fission modes, but at the moment this assumption is not
an established fact. For instance, many years have passed between the experimental
discovery of the heavy ion radioactivity and working out of a recognized theory of
the process.

Nuclear fission, a process where a heavy nucleus decays into two fragments of
intermediate mass (e.g. Ba + Kr) has been identified by Hahn and Strassmann in
1938. It was discovered by chemical analysis while irradiating natural Uranium with
thermal neutrons [1]. Shortly afterwards Petrzhak and Flerov [2] observed sponta-
neous fission of the 23%U isotope. The energy release in the fission process was
immediately calculated by all leading physicists at that time to be very large, typ-
ically 200-205 MeV (e.g. Meitner and Frisch [3]). The large value is due to the
larger binding energy per nucleon (Eg/N) in the mass range around mass A = 54
(iron, Eg/N = 8.2 MeV), as compared to the value at the end of the periodic
table, (Ep/N = 7.2 MeV). This fact could have been noticed four years before
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Fig. 6.1 Scheme of (Ex1) for coincidence measurements of two fragments of the fission decay
of 232Cf. This experiment has been performed at the FOBOS setup [35]. Here: /—Cf source,
2—source backing, 3—micro-channel plate (MCP) based timing “start” detector, 4—position sen-
sitive avalanche counter (PSAC) as “stop” detector, 5—ionization chamber (BIC) with the support-
ing mesh, 6—mesh of the entrance window. The front view of the mesh is shown in the insert (a),
an enlarged mesh section is presented in the insert (b). After passage of the two fragments through
the source backing, two light fragments L and L, are obtained with a small angle divergence
due to multiple scattering. In (b) we show that one of the fragments (L) can be lost hitting the
metal structure of the mesh, while the fragment L» reaches the detectors of the arm 1. The source
backing (2) exists only on one side and causes the mentioned angular dispersion in the direction
towards the right arm |

Fig. 6.2 Scheme (Ex2) of the
mini-FOBOS spectrometer
which includes a “start”
avalanche counter with an
internal target (/), Bragg
ionization chambers (BIC) (2)
and “stop” position-sensitive
avalanche counters (PSAC)
(3). The target is irradiated by
a collimated beam of thermal
neutrons (4)




Fig. 6.19 Illustration of the
scenario of collinear cluster
tripartition




Fig. 6.33 Presumable
scenario of one mode of
collinear multi-body decay

Before scission: chain
of three magic clusters

Clustering of the middle
nucleus, double rupture

(sequential fission) which
sets free the constituents
(“S, *Mg) of the middle
molecule (”Ni)

 All the partners of the decay

fly apart almost collinearly



Fig. 6.10 Cluster scheme for
the comparison of the lead
radioactivity with collinear
cluster tri-partition
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