Manifestations of pear-shaped clusters in collinear cluster tri-partition (CCT)
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Experimental background



Collinear cluster tri-partition (CCT) — status quo
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Our experimental background
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New modified experimental methodic
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New experimental approach
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New results
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Structures under analysis: tilted lines M,+M,=const
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Three different experiments but similar structures
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Parameters of the structures observed
Str | Missed Heavy magic Number of Experiments
Ne | fragment core neutrons
1 62Cr 190w 116 Exl
2 48, 50, 54Ca | 198Pt, 202Hg, 120, 122, Ex1 & Ex2 \
204Pt 124 new

3 445 208Pb 126
4 405i 212Po 128 Ex1 & Ex3
5 365 216Po 132
6 345i (N=20) 213Po 134 Exl




Discussion
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Deformed magic core causes the effect
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Octupole correlations
enhanced at the magic
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L. P. Gaffney, P. A. Butler, M. Scheck et al., “ Studies of
pear-shaped nuclei using accelerated radioactive

beams”, Nature V497 (2013)

“Strong octupole correlations leading to pear shapes
can arise when nucleons near the Fermi surface
occupy states of opposite parity with orbital and total
angular momentum differing by 3h. This condition is
met for proton number Z=34, 56 and 88 and neutron
number N=34, 56, 88 and 134. The largest array of
evidence for reflection asymmetry is seen at the

values of Z=88 and N=134”. =

core neutrons
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S. Aberg, H. Flacard, W.
Nazarewicz,

Annu. Rev. Nucl. Part. Sci.
1990.40: 439-527

+
+
+
+

-+

In an octupole deformed nucleus the center of mass
and center of charge tend to separate,
creating anon-zero electric dipole moment.



Presumable prescission shape of the nucleus in the mode under discussion
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counts

E, (MeV)

Energies of the detected fragments in Ex1 and Ex2
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Scission scenario
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TABLE I. Results of the mode) calculations. Ternary partitions close to the experimental ones and based on magic constituents (marked in
bold) are shown in square brackety. See the text for details.

Nucl. conﬂ!ﬂrmion

No. Locus Rz, fm Ejysec MeV Ey, MeV Vi, em/ns Vi sec. €M/NS Vi, em/ns

1 wlh TGS P <27 71 80418 0.71+£0.1 2.16 £ 0.06
[TUNi_-ﬂs_!:ll]Xe]

2 wlc Ni-¥8i-143Ba <30 58 69.5+2.6 0.68 £ 0.06 2.194+0.13
[Ni—*#Si-*Ba]

3 w2b NI Ar—1%Te <35 01.44+3.1 1.30 £ 0.06 1.34 1.33+0.22
[uNi—'lﬁ.-\l'—IHT(*]

4 wl2e TIN5 142X e L8 779+13 1.36 £ 0.03 1.34 1.31 £0.004
[mNi—“.‘i—”“Xe]

5 w3b NS AL 7L £32 60 76.61+3.1 1.62 +0.04 0.78 £0.08
[THNi_HME_H&CE

6 w3 TONi-26Ne—13Nd <28 52 63.24+23 1.68 £ 0.1 0.58+£0.05
[TﬂNi_EENe_IS-I,_\'d]

7 bin. fiss. TON{_30Cqa/1328n TKE 141 MeV
JHZYb

Eni = 102 MeV




Conclusion

"Lead radicactivity" "CCcT"
- binary cluster decay -ternary cluster decay
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Fig. 10. Cluster scheme for the comparison of
the lead radioactivity with collinear cluster
tri-partition (Yu.V. Pyatkov et al., EPJ A 2010)

Basing on new data we clarify

a mechanism of the CCT mode
similar to heavy ion radioactivity,
namely,

octupole deformed magic core
plays the same role as magic Pb in
the “Lead radioactivity”.







