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“Double-hit” approach for searching for the multi-body decays
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Results with #8Ti foil as a beak-up medium




Double-hit events, Ti foil as a break-up medium
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Double-hit events, Ti foil
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Ti foil, mul_3: all 3 FFs were detected

CF21_r3(Ti).mul_3

Here : M1>M2>M3
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Results with 181Ta foil as a beak-up medium




Double-hit events,

181 H
.31a foil as a

break-up medium

&w3: wl& M1<40, all
alphasinarm_1

expected E at FF
scattering on Ta foil

150 oo v e v lau a1y IR PR AP PR AR AP BN 35 1 L T "
double-hit [ ] . :
140 3 . — - = - 0] '.
1301 . . | . 3 : s s :
1 . . T v TN g 25 1 2 . § | .
N 1 3 |'\]'|2 * N : ! : L
- r 16
120 : ® e ® 6 L 1 L 1 Il Il 1 I L ; : : r
1 e @ 20 g -
110 -. N He 120 o E ; .
= 1 . * - - i [
= 100 3 O S S .
E . * . L] 41 » i & .
] B . : * . | s i
90 - . g o1 - 10 5 5 -
] . 180 - i . ., : i i
3 24 C i . 3 : [
80 ] - 5_ : E -
i L4 N E | ' -
70 ¢ - ] e " ‘ i
] ° L i
] ' 0 F 0 T T T T T T T
60 3 0 2 4 6 8 10 12 4 16 18 2 - 0 ) 10 15 20 25 30
] . M, (u)
50 e 145 pmebon b b b
0 10 20 30 40 50 60 70 80 90 100 140 3
135 3
& wi: no E3lin=4.2-5.9 & M. (u E
Ellin=3.6-6 & 1 1 1 ! (\ ) 1 1 1 | 130 _E . E
M3<200 & 125 3 ; . E
M123<25 & no M3=0 120 F---oorioroo e hoenec s S E
> T 15
—_ 1104 : : : 3
2 105§ e T
3 = 1004 : B
3 0d , , 3
o E [ E
854 ; ; - E
804
17 r 3
L R S I A RARRARS RS NERERARAEINNRR AR
0d . .
| | 654 *
0 . ! . l‘ Iy 1 ; 60 ': J T
70 80 90 100 110 120 130 140 150 160 0O 5 10 15 20 25 30 35 40 45 50 55 60 65
(M+M;)u Ta, M1- 12C only (E,+E;)MeV




Double-hit events, Ta foil

Likely quaternary decays
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Confirmation from our previous experiments




foil , LIS spectrometer, missing light ions
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Conclusions

It is shown experimentally the possibility of quite satisfactory
mass-spectrometry of pair of heavy ions with minimal time
interval between them = 25ns and open angle < 5%using “double-
hit” approach.

A reliable direct confirmation is obtained of the delayed break-up
of fission fragments from binary fission of 2°2Cf(sf) while a
fragment passes through a solid-state foil. The fact which was
established by us earlier using “missing mass” experimental
approach.

Strong indication is obtained of clustering of the mother system at
the stage of binary fission and clustering of the intermediate
fragment which undergoes further break-up. Deformed magic and
semi-magic nuclei play a role of clusters.

Thanks for attention.
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