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ISINN 

13 - proposal for the exp @ IBR-2 

14 - status of the exp in the cave 6b 

15 - preliminary results 

16 - detailed report 

17 - triple correlations from 232Th+d  

18 - COMETA progress report (posters) 

19 - first & interesting COMETA data 

20 – physics and ion guide proposal 

        

 

CCT progress  
from ISINN  

to ISINN 

FOBOS  
1996   



Experimental steps:     FOBOS modified FOBOS mini-FOBOS 

              missing mass approach, Z -sensitive variables & 

experimental neutron multiplicity νexp for selection of the CCT events  

 



Conventional 
ternary fission 

Collinear Cluster Tripartition 
      ( Multy-Cluster Decay ) 



Just to remind: 



The main results: Ni-bump    

& its internal structure 



Z evidence: it is really Ni-bump 



Results were published in: 
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                                    Light  α –  c l u s t e r  n u c l e i  

“Ikeda et al. [Suppl. Prog. Phys. (Japan) Extra (1969) 

464] speculated a rang of different cluster structures 

might occur in 
24

Mg nucleus: α + 
20

Ne, 
8
Be + 

16
O, 

12
C + 

12
C, 

12
C + 

12
Cchain and a 6α chain state. There 

is now evidence for all these different structures 
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Multicomponent 

nuclear 

molecules 

 

 

Yu.V. Pyatkov, D.V. 

Kamanin et al., EPJ 

A 45 (2010) 29  

CCT – as a new kind of cluster decay (radioactivity)  



Additional bumps based on deformed magic clusters 

YMo~1% / bin.fiss. 
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Ex2: 

Statistics of neutron registration 

Piso~12%, Pmov~5% 

n 
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Neutron gated data, n=3 

 

Start detector 
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128, 132Sn 144Ba 

80Ge 

94Kr 

- nonrandom nature 
of the structures 
observed; 
- bright manifestation 
of clustering 
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Neutron gated data, n=2 
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- nonrandom nature 
of the structures 
observed; 
- bright manifestation 
of clustering 

2% of random  
realization 

Only 4 discreet 

directions 



Selection of the CCT events using drift-time  

CCT 

Yu.V. Pyatkov et al.,  

Bulletin of the Russian 

 Academy of Sciences. Physics, 

75 (2011) 949 



Parameters of the LCP detected 

Be Ne 

12, 14 C 



Polar emission :  previous experiments – 

no chance to detect LCP under discussion 



Selection of symmetric decays Momentum & Drift_time selection 

Symmetric cluster configurations in the CCT of 236U* 



Selection of symmetric decays 

V1≈ V2 

P1 ≈ P2 

V1≈ V2 

P1 ≈ P2 

Z1 ≈ Z2 

Each point: 

6 

independent 

experimental 

parameters 

 

236U* 

252Cf 



The “missing mass” approach was wary 

fruitful, however a direct observation of three 

fragment was still desirable   

Next steps to be done with the mosaic system: 

Correlation Mosaic E-TOF Array (COMETA) 



COMETA setup – overall view 



COMETA data: Ni-bump & Ge-bump  without any gating 

128Sn 

68Ni 

72Ni 

144Ba 
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68Ni/128Sn 
68Ni/134Te 
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Neutron gated data, n=3 & V-E gate 

Rectangular structure 

similar to these observed 

earlier but:  

    based on deformed  

    magic clusters 

prescission neutrons? 

dm=4 

1. Neutron source being 
at rest; 

2. Low missing mass; 

 

 prescission neutrons? 
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Ternary events,  

3 fragments were 
really detected 

V3~0.55cm/ns 

E3<2MeV 

m1>m2>m3 
m3:  low velocity 
after 2-nd rupture. 
Isotropic n-source? 

m3 
m2 m1 
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Ternary decays, all 3 fragments were detected 

&Ms12<258 dM12s ~ 40amu 

By definition: 

m1>m2>m3 
Bright 

manifestation of 

clustering  



The new important data obtained, three 

correlated CCT partner are directly observed, 

but the most (perhaps) intriguing collinear CCT 

mode is still available only in “missing mass”  

Next steps of the development: 

- Expanding the number of the detectors 

- Applying the new acquisition method 

- Physical de-collinearization 

The goal is a common approach to physics of  

- conventional ternary fission 

- polar emission 

- heavy ion radioactivity 

- CCT 



P. Schall, P. Heeg, M. Mutterer, 

 J.P. Theobald, Phys. Lett. B 191 (1987) 339] 

1200 

Diogenes 

True ternary fission studies: 

contradictive results 



COMETA-2 setup,  

time-of-flight part 

PIN-diodes  120˚& MCP 

neutron belt 28 3He counters 



Perspective approach to electronics 



Electrostatic guide system 

Poster of A. Alexandrov  



Ion guide performance 
simulations 
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CCT @ DUBNA (ALUSHTA) 





Conventional 
ternary fission 
 ~10-3/bin.fiss. 

“Polar emission”  

~10-5/bin. fiss. 

F. Gönnenwein, Nucl. 

Phys. A 734 (2004) 

213 

(4He…) 

Ternary fission of low excited 

nuclear systems - status 

quo at the start: 

? 

True ternary fission - contradictory results:  

M.L. Muga et al., (1967)             - Y3 ~10- 6/bin. fiss., 

                                 but it was strongly criticized ; 

P. Schall, P. Heeg, 

M. Mutterer, J.P. Theobald (1987) - Y3 <10- 8/bin.fiss. 



Internal structure of the Ni-bump: the ridges M1+M2=const 



Drift time application 

Drift time 1 (channels) 
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CCT 

True drift time D even for 

scattered fragments 

Yu.V. Pyatkov et al.,  

Phys. Of Atomic Nuclei 

73 (2010) 1309 


