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Section 1

Description of P-even T-odd asymmetries in differential
cross sections for fission reactions of unoriented target
nuclei1 by cold polarized neutrons with the emission of

prescission and evaporative light particles through triple

and quintuple correlators 1n the indicated cross sections.
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Fig. 1. Scheme of the experimental setup.
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where o' is the total cross section of the reaction under study, and 7," () is the

angular distribution of emitted light particles p.
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Table 1

Target nucleus &, a K, K, K, 4, 4,
23307 82 1 9.35 | 0.043 | 0.300 | 0.295 | 0.1 | 0.146
233U §2 | 10.2 | 0.039 | 0.300 | 0.295 | 0.1 | 0.146
23%Pqy 83 11 | 0.036
241Py 83 | 10.2 | 0.039
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Dy, (0)=(N;(0)-N,(9))/(N;(0)+N,(9),

where N, (6) - particle count rates p in coincidence with light fission fragments for the
directions of the polarization vector of the incident neutron spin ¢, or o, .
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Fig. 2. Experimental (black squares) values of
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nucleus.
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Fig. 3. Experimental (black squares) values of
quantity (g, (¢)), in the case of the #*°U target
nucleus.
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Fig. 4. Experimental (black squares) values of
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nucleus.
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Section 2

Problems of describing P-even T-odd asymmetries in
fission reactions of unoriented target nucle1 by cold
polarized neutrons with the emission of prescission and
evaporative light particles using the semiclassical method
of trajectory calculations.
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where A, and A, are the angles of rotation under the influence of the Coriolis
interaction of the wave vectors of the light fission fragment k. r and the alpha
particle k,, .
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Table 2

Target nucleus Dypy ¥10° A x1073
23U -3.90 0.18
25U 1.72 1.9
239Py -0.23 0.17
241Py 1.30 0.41
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Fig. 15. Experimental (black squares) and calculated
(short dotted line - semiclassical approach) values of

('Brzf,a (6))5

in the case of the 233U target nucleus.
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Fig. 16. Experimental (black squares) and calculated
(short dashed line — semiclassical approach and long

dashed line — quantum approach) values of

(B,..(0)), in the case of the 235U target nucleus.
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Fig. 17. Experimental (black squares) and calculated
(short dotted line - semiclassical approach) values of

(8,..(0)), in the case of the target nucleus >*°Pu.
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Fig. 18. Experimental (black squares) and calculated
(short dotted line - semiclassical approach) values of
(8,..(0)), in the case of the target nucleus **!Pu.
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Fig. 19. Experimental (black squares) and
calculated (short dotted line - semiclassical
approach) values of (B, .. (9))3 in the case of

the 233U target nucleus.
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Fig. 20. Experimental (black squares) and
calculated (short dotted line -
semiclassical approach) (an,a(e))3 in the
case of the 23U target nucleus.
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Fig. 21. Experimental (black squares) and
calculated (short dotted line - semiclassical
approach) values of (B....()), in the case of

the 2>°Pu target nucleus.
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Fig. 22. Experimental (black squares) and
calculated (short dotted line — semiclassical
approach) values of (B, (8)), in the case of the
241Py target nucleus.



Then the formula for describing the coefficients D,,,.(6) and D,
semiclassical approach turns into the formula:
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I'B. Banbckuii, A.M. T'arapckuii, U.C. I'ycea u np. // 3B.PAH, Cep.dus. 2010, T.74, 803.
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Taking into account the even nature of the experimental angular distribution of prompt

neutrons and gamma quanta Pn{,oi (@)and, consequently, the odd nature of the quantity
{0 . ’ . . .

‘ﬂ)'f#(e) with respect to the transformation © — ©— 0 | we can obtain the following

formulas:

(B”f’”"y (9))3 =0, (an,n',v (9))5 = A ”c";e . -
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Fig. 23. Experimental (black squares) and calculated
(short dotted line - semiclassical approach) values of
(B (), in the case of the 235U target nucleus.
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Fig. 24. Experimental (black squares) and
calculated (short dotted line - semiclassical
approach) values of (B..,(9)), in the case of the
233U target nucleus.
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Fig. 25. Experimental (black squares) and calculated (short dotted line - semiclassical
approach and long dotted line - quantum approach) values of (an,n' (9))5 in the case of the
target nucleus 233U.

29



Section 3

Description of the characteristics of triple and quintuple
correlators in the differential cross sections for fission
reactions of unoriented target nucle1 by cold polarized

neutrons with the emission of prescission and evaporative
light particles in the framework of the quantum theory of
fission.
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where 3, is the moment of inertia of the axially symmetric CFN, which
increases with the expansion of fission products.

J.=J +iJ,; I.=1+il; L, =L +ilL,.
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Table 3

Target nucleus Ays-107 A,s-107 A, 10 A, 5100 A, 5100
233U 0.5 -0.5 0.18 -0.48 -0.78
350 1.4 1.9 1.9 1.6 3.3
;'_39Pu 0.19 0.1 0.17
241py 0.25 0.6 0.41
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approach) values of (8,..(9)). in the case of approach) values of (8, (9)). in the case of
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Fig. 28. Experimental (black squares) and
calculated (short dotted line - semiclassical
approach and long dotted line - quantum approach)
values of (8,.(0)). in the case of the 23°Pu target
nucleus.

(B, -018))

0.000075 |
0.00005 |

0.000025 |

241Pu

-0.000025 |
-0.00005 }

-0.000075 |

Fig. 29. Experimental (black squares) and calculated
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Fig. 34. Experimental (black squares) and calculated (short
dotted line - semiclassical approach and long dotted line -
quantum approach) values of (Bw.(8)), in the case of the

target nucleus 233U.
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(short dotted line - semiclassical approach and long dotted
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Fig. 36. Experimental (black squares) and calculated
(short dotted line - semiclassical approach and long
dotted line - quantum approach) values of (B...(9)), in
the case of the 23°Pu target nucleus.

0.00008

00006

00004 |

& /& 241py

— ~ /i / % —.
0.00002 y | ,
s \ / -
’i i N L b .I'L1 '{ i .x\l?‘—- e
&0 BD\ | ) 100 120 140 P

00002

00004

00006

Fig. 37. Experimental (black squares) and calculated
(short dashed line - semiclassical approach and long
dashed line - quantum approach) values of (B.s..(9)),

in the case of the 2#'Pu target nucleus.



(0))+(Burc

3
Table 8
s A .-107 -3 1077
Target nucleus Aas -10 a3 A, x10 (__ﬁ.';,-w )
33y 0.6 0.5 0.18 -0.045
BU 1.5 1.4 1.9 0.02
%9py 0.19 0.19 0.17 -0.002
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Conclusions

The existence of a single mechanism for the appearance of triple (.| k-, |)
and quintuple (;;a”LELF’EaJ )(kir-k. ) P-even T-odd scalar correlations in the differential
cross sections for reactions of triple fission of nuclei by cold polarized neutrons
with the emission of alpha particles, due to the Coriolis interaction of the total spin
of the rotating compound fissile nucleus, not only with the orbital moments of
fission fragments, has been confirmed, but also with even and odd orbital moments
of alpha particles, which form the corresponding components of the amplitudes of

their unperturbed angular distributions.



An additional mechanism 1s proposed associated with the violation of the axial - symmetry
of the CFS, due to the influence of transverse bending - vibrations of the CFS in the vicinity of
its discontinuity point, and the appearance of the Coriolis interaction due to this, associated with
the rotation of the CFS with an angular velocity @, directed along the axis of symmetry CFS
excluding transverse bending — oscillations.

It 1s shown that for the calculated rotation angles there is agreement between the absolute

values and signs of angles A_. and A . in the case of both uranium isotopes ***U and #°U. The

appearance of negative signs of rotation angles A , and A . for quintuple correlators in the

case of the °°U target nucleus is demonstrated, in contrast to the positive signs of these angles
for all other target nuclei, which may be due to the influence of the interference of fission

amplitudes of neutron resonance states of the composite fissile nucleus s and 5. with

different values of sJ. and ST
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The connection of P-even T-odd asymmetries in the angular distributions of prompt

neutrons and y - quanta with respect to the direction of emission of nuclear fission fragments by

cold polarized neutrons with quintuple (E [ELF,EH..?])(J%LF,&H._?) scalar correlations due to the

i|'|

influence of the Coriolis interaction of the total spin of a rotating fissile system with the orbital

moments of fission fragments is demonstrated.
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Thank you for your attention!



