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The investigation of twosquanta cascades following the thermal neutron

capture in A=163+183/1~5/region reveals that one can distinguish and stu-

dy a con§égerable part of §$5 primary 5-intensity, for instance, from
e

28% in Dy to 67% in It has been found that IS (the sum
of intensity of cascade transitions populated a final state f) in most
cases exceeds the calculated intensity I ., The intensity sum Iyr

was calculated according to the modern statistical theory. As a rule,
this_excess is a few time larger than small statistical fluctuations of
I XY or some calculation inaccuracy of I Ie - T

The indicated differences between I ¥y ~ and Iyy we have tried to
connect with some physical properties of investigated rare-earth nuclei.
It is necessary to take into account that two-quanta cascade initial
states are found in the range of & S = maximum of the neutrdn strength
function, i.a. the one-quasiparticle neutron components may have a sig=
nificant part of a compound-state wave function. The final states for the
investigated cascades have simple one-quasiparticle structure too.

It is known from theorétical calculations (see, for instance, /6/)
that the reduced neutron width ' of even-even deformed nuclei reso-
nance and matrix element square M (E1, I %> X7} of the primary E1-
transition from a resonance to a one®quasiparticle®low-lying state are
defined by the same value of one=-quasiparficle component of the resonance
wave function. According to /6/ the mentioned above aspect provides the
correlation of [Ty and partial widths fa of primary ¥ -transitions.
As M 2 also contents more complex componerits of the resonance wave
Functioﬁ, the Fﬁ and f} correlation may be observed /6/ for a part
of primary 4 -transitions ly. The direct observation of such a cor-
relation in nuclei of 4 S - maximum neutron strength function is more
difficult in comparison with nuclei in 3S or 2P - region because of a
nucleus deformation. In deformed nuclei, the one-quasiparticle state
strength is fragmented to some levels. As the total intensity-of all two=-
CUanta cascades is determined bty the sum of primary 7% -transitions par-
“ial widths, <he sufficiertly zreat_part of one-quasiparticle state stre-
ngth must be concentrated in I yy =, This concentration provides a de-
crease of the Porter-Thomas Iluctuations of partial widths and ensures a
possibility to study a correlaticn of 'Y and [ .

Unfortunately, the cascade intensity of six investigated at present
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even-odd nuclei is measured for the thermal neutron capture only. There
are no experimental data on a resonance capture. Moreover, I’ﬂ is deter-
mined not by absolute values of the widths Gg, but by their ratio to

a total radiative width.

The " and [j4 correlation may be revealed taking into account se-
veral simpEe assuptions. So one may refer the ratioc [7. /<['" >, as a
cgiterion of one-quasiparticle mode of a compound .state. n
e = ?F:L G; / ¥ 6; 1is obtained by weighing the contribution of these
reésonance widths ¢ whigh degemined the ,;hermal neutron cross-section

G; . The Ryy = Iyg / %' 17 value can be used as an es-
timation of non-statistical -, y-decay properties. Then it is necessary
not only to calculate I yy ~ according to the same number of theoreti-
cal assumption, but to consider the individual properties of the low-ly-
ing (Ef. L 1 MeV) state decay as well.

One may suppose that for the correlated widths the following con-
dition is carried out:

<M > = avbl% /<05, ()
Ag n n
Taking into consideration the correlated ¥ -transitions defining mainly
the two-quanta cascade intensity, and non-correlated ones formating all
other cascades, oneobtains the ratio of the two-quanta cascade intensi-
ty with correlation to the intensity without it in the following form:

1 +kd,f'8/<r'8>.
'1+k.j’.‘;"/<l"3> (2)

The comparison between experimentally measured R yy and the ex-
pression (2} . is shown in fig. 1. The good f‘igting of expe-
rimental data has been obtained by the following value of the parame-
ters K= 048 and o= 2. These values do not contradict to the accepted
assumptions.

Fig. 1. The dependence
of ratio ¥ Iyy /2 1Ty
on the 7?7/« rq"",f

for even-odd nuclei.
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Fig.2 preselﬁa the sum of absolute intensities of all strong cas-
cades observed in Uf /4/ as a function of a.primary transition ener-
zy. Some deducticns of the primary transition energy range where the

F‘,‘,’, Mg correlation is to be expected gives fig.2. Intensified,in com-
parison “with the theoretical predictions, groups of cascades ("sticks"

-

in histogram) have the

intermediate level energy values near to the
calculated positions of one-quasiparticle states of a deformed Saﬁg-
Woods potential /7/. The same dependence was observed earlier in Yb /2/.

The theoretical analysis predicts /6/ the possible r',;’ and f4 corre-
lation in the case when the primary transition excites the state with a
large one=-quasiparticle component of the wave function.

WWWWWWW Fig. 2. Iyydependence on the
L4 Q;‘,@mary transition energy of
Hf.
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The presence of strong cascade groups exciting several dozens /4/of
intermediate states-points to }:he existence of the compound state y-decay
channels. This effect characterizes a large number of nuclei in the regi=
on of 4S - maximum neutron strength function. The mentioned effect was ree
vealed earlier /8/ while analyzing the low-lying state populated fluctua-
tions at the neutron resonance capture.

Thus it should be noted that the cascade { =decay of the deformed
nuclei is characterized by the existence of strong cascade groups ( ~de-
cay channels), In even-odd compound nuclei this -enhancement was observed
for resonances with the widths above the mean value. For resonances with
low value of M n the two-quanta cascade intensity distribution corres-
ponds to the statistical theory calculdtion.
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BoueBa C.T. u ap. E3-87-537
0co6eHHOCTH KacKagHOro ramMma-pacnana

TAXeNblX Alep

ConocTaBneHne H3MEpPEHHBIX M PACCUHUTAHHBIX [0 CTATHCTHYEC-
KOH TeOopHH CYMM HHTEHCHBHOCTEH OBYXKBAaHTOBBIX KacKadoB
B KommayHa-agpax 163 < A <183 ykasmBaeT Ha 3aBHCUMOCTBH HH-
TEHCHBHOCTH KackKaJa OT CTPYKTYPeHl €ro HCXOOHOTO M IIPOMexy-—
TOUHOI'O YpOBHeMH. BhiAiBlieHa 3aBHCHMOCTB CYMM HHTEHCHMBHOCTEMX
OBYXKBAaHTOBLIX KacKagoB OT F: KOMIIAyHO~COCTOSAHUI UETHO-—
HeTHbX Alep-MHIEHel pedKo3eMe/lbHOH obmacTtu. B appax 175Yb
u 1M pf HaileHO 3HauduTeNIbHOEe yBeJHUYeHHe HHTeHCHBHOCTH
IBYXKBAHTOBbHX KacKagoB IIPH 3HEPTHH HX IIPOMEXYTOYHOT'O YPOB— |
Hsi B paHOHe pacCYeTHOr'o IIOJIOKEHHS OOHOKBA3HUACTHYHBIX CO—
CTOSHUH OedopMHpOBaHHOIO noTeHuuana CakcoHa-Bypnca.

PabGora BrmonHeHa B JlaBopaTOpHH HeHTpOHHOH ¢Gu3uku OUAH.

Mpenpust O6beAMHEHHOTO HHCTHTYTA ALEPHBIX HCCNemoBaHuit. Jy6ua 1987

Boneva S.T. et al. E3-87-537
On Peculiarities of the Cascade y—Decay

of Heavy Nuclei

A comparison of measured two—quanta cascade intensi-
ties of compound state de-excitation and statistical theo-
ry calculations have been performed. In the mass number
region 163 <A< 183 a dependence of cascade intensity on
the level structure of the initial and intermediate cas-
cade state has been indicated.

The investigation has been performed at the Laboratory
of Neutron Physics, JINR.
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