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Angular distribution of fission fragment
low-energy induced and spontaneous fis
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where 0 is the angle that is measured from the axis of symmetry of the fissile
nucleus in the direction of the fission fragments flight in the laboratory coordina
system; M and K are the projections of the spin direction on the axis of laboratory
frame and on the fissile nucleus symmetry axis

For the anisotropic nature of the directions of fragments flight only a few values of
the quantum number K should contribute to the sum (1)
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The fissile nucleus deformation
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Coriolis interaction: Kadmensky S.G., Markushev V.P.,
Furman W.1. // Phys. At. Nucl. 1982. V. 35. P. 300.




» The hypothesis of O. Bohr [1]: the directions of fissio
fragments flight close to the axis of symmetry

» It allows us to represent the angular distribution of fra
In the form of a smeared delta function determined by |
relative orbital momenta L.

» To observe anisotropies in the angular distributions of bi
fission fragments, it is necessary that the nucleus remain
until it breaks into fission fragments

» In order to explain large L values it is necessary to analyze
appearance of zero collective transverse vibrations of the
fission prefragments: wriggling-vibrations.
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Transverse vibrations [2]
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The fission fragments spin distribution In polar c
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Relative orbital moment and
relative fission fragments spin

L=—(J,+J,); G=(J,-J,);
J, =-L/2+G; J,=-L/2-G.
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The relative orbital momenta distribution
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Integrating in the polar coordinate system, obtain a distribution by L
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Relative orbital momenta L distributi
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Relative orbital momenta L distributi
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Dependence of the <L> from the ma

number A, in 222Cf(s,f
-ﬁ( )

945 9.99 61.06 7.92 27.90
10.06 61.95 8.07 28.97

10.08 62.18 134Te 8.31 30.73
10.41 58.96 136Te 10.18 42.32
10.51 60.08 138Xe 10.14 41.98
10.46 59.48 140Xe 10.76 47.23
10.21 56.74 142Xe 9.84 47.41
9.76 51.87 142Ba 9.77 51.96
9.12 56.09 144Ba 9.58 49.95
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112Ru 10.76 47.23 10.17 63.32
10.76 47.28
114pd 10.14 41.98
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Dependence of the angle between the spins of th

2nd fission fragments on the fragments’ mass number A
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The distribution of the relative orbital momenta for 222Cf(s,f)
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Conclusion

» Taking into account the "coldness" of the fissile nucleus in i
point and zero transverse wriggling vibrations of the nu
appearance of large relative orbital momenta of frag
spontaneous and low-energy binary fission of nuclei is demons

» Using the obtained spin distributions of the fission fragments,
as the moments of inertia of the fission fragments within the fra
of the superfluid nucleus model, the average values of the r
orbital momenta of the fission fragments were calculated, which r
Is from 8 to 11 h for 252Cf(s,f).

» A reasonable agreement was obtained between the ang
momentum distribution calculated by obtained formula and t
theoretical approach [Bulgac A. et al, // Phys. Rev. Lett. 2022. 1
022501]. For the 2°2Cf the obtained agreement indicates
Importance of taking into account quantum effects in the ana
nuclear fission.




Thank you for attention!




	Слайд 1, Orbital momenta of fragments in binary asymmetric fission of actinide nuclei
	Слайд 2, Аngular distribution of fission fragments for low-energy induced and spontaneous fission
	Слайд 3, The fissile nucleus deformation potential
	Слайд 4
	Слайд 5, Transverse vibrations [2]
	Слайд 7
	Слайд 8, Relative orbital moment and relative fission fragments spin
	Слайд 10
	Слайд 11
	Слайд 12
	Слайд 13, Dependence of the <L> from the mass number A1 in 252Cf(s,f)
	Слайд 14
	Слайд 15, Dependence of the angle between the spins of the 1st and 2nd fission fragments on the fragments’ mass number A
	Слайд 16
	Слайд 17, Conclusion
	Слайд 18, Thank you for attention!

