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The investigation of two~quanta cascades following the thernal neutron 
capture in A=163+183/1~5/region reveals that one can distinguish and stu
dy a con~~~erable part of T~g primary 'õ -in tensi ty, for Lnsj.ance , from 
28'10 in Dy to 67% in ·Hf. It nas been found tha t I h (the sum 
of intensity of cascade transitions populated a final state f) in most 
cases exceeds the calcula ted in tensi ty I h· . The in tensity sum I ít 
was calculated according to the modern statistical theory. As a rule, 
thisEexcess is a few time larger than small statistical fluctuations of 
I ~ '( or some calculation inaccuracy of I h", . T 

The indicated differences between I 5~ ~ and I H we have tried to 
connect with some physical properties of investigated rare-earth nuclei. 
It s necessar-y to take into account that two-quanta cascade initialí 

states are found in the range of 4 3 - maximum of the neu t.rõn stre.ngth 
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 theoretical calculations (see, for instance, /6/) 
that the reduced neutron'width r: of even-even deformed nuclei reso
nance and matr-í x element square M i\ (E1, If::. K:7T') of the primary. E1
transition from a resonance to a one~quasiparticleglow-1Ying state.are 
defined by the saroe value. of one-quasiparticle component of the resonance 
vave function. According to /6/ the mentioned above aspect provides the 
correlation of rt1° and partial widths r'?9- ,af primary 'b -transitions. 
As M~ also contents more complex compone~ts of the resonance wave 
functio~, the r~ and r~ correla tion may be observed /6/ for a part 
of primary ~ ~transitions §nly. 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 33 or 2P - region because of a 
nucleus deformation. In éeformed nuclei, the one-quasiparticle state 
strength is fragmented to some leveIs. As the to~al intensitY'of alI two
~U2nta cascades is determi~ed b~ che sum af primary õ-transitipns par
:ia1 widths, :he sufficier.tly greatçpart of one-quasiparticle state stre
ngth must be concentrated in : ~~ ~. This concentration provides a de
crease of the ?orter-Thomas :'luctuations of par-t í at: wídths and ensures a 
possibility to study a cor-r-e Lat cn of ('no and r"ct .í 

Jnfortunately, the :ascade intensity of six investigated at present 
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even-odd nuclei is measured for the thermal neutron capture onty• There	 in histogram) have the intermediate level energy values near to the 
are no experimental data on a resonance capture. Moreover, 11K is deter
mined not by absolute values of the widths ~g' but by their ratio to 
a total ragia tive width. 

r

The r and r;li cor-r-qlat.íon may be revealed taking into account se
veral simp~e assuptions. So one may refer the ratio r o I c r o >, as a 
criterion of one-quasiparticle mode of a compound,stat~. n 

O =.tr;, G', / f 6', is obtained 'by weighing the contribution of these 
rQsonance widths i which deEermined the +hermal neutron cross-section 

C5, • The RU = ~ I 'H I f I;'a' value can be used as an es
timation of non-statistical -T o-decay properties. Then it is necessary 
not only to calculate I 'Ir ~ accordlng tó the.. ~ame number of theoreti 
cal assumption, but to consider the individual properties of the low-Iy
ing (E f -;G 1 MeV) state decay as wello 

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

2 r o /""'0< M..,. > = a + b 1..(. ~.	 (1 ) 
/lg n n 

Taking Into considera tion the correla ted ?f -transi tions def'í.ní.nz mainly 
the two-quanta cascade intensity, arid 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: 

R 1+kcLrg/<:rg,.
 
= 1 + k _r~ 1 -< r~ > . (2)
 

The comp~rison between experimentally measured R ~~ and the ex
pression • (2) is shown in figo 1. The good fitting of expe
rimental data has beén ~btained by the following value of the parame
ters K= 0.8 and ~= 2. These values do not contradict to the accepted 
assumptions. 

Fig. 1. The dependence 
of'<r-a t.í o LI~3'/2IT~~ 
on the ,--:tl -c [1:~t 
for even-odd nuclei. 
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Fig.2 prese~7~ the sum of absolute intensities of all strong cas
cades observed in ~f 14J as a function of a. primary transition ener
~y. Some deductions of the primary transition energy range where the 
~~, 11~ correlation is to be €xpected gives fig.2. Intensified,in com

par-í s-on with the theoretical predictions, groups of cascades ("sticks" 
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calculated positions of one~quasiparticle states of a deformed Sa~9g-
Woods potential 17/. The same dependence was observed earlier in Yb 12/. 

The theoretical analysis predicts 161 the possible r: and P;lf corre
lation in the case when the primary transition excites the state with a 
large one-quasiparticle component of ~he wave function. 
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Fig. 2. Independence on the 
~7~mary transition energy of 

Hf. 
Hístogr-am - experiment, 
points - widths calculation 
with the Porter-Thomas fluc
tuation.. Lines - calculated 
poSitions of one-quasiparti 
ele states K/NnzA I. 
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The presence of strong cascade groups exciting several dozens 14/0f
1,1 

intermediate states-points to ~he existence of the compound state ~-decay 

'i channels. This erfect characterizes a large number of nuclei in the regi
on of 4S - maximum neutron strength function. The mentioned effect was re
vealed earlier 181 while analyzing the low-lying s~ate populated fluctua
tions at the neutron resonance capture. 

Thus it should be noted that the cascade ~ -decay of the deformed 
nuelei is characterized by the existence of strong cascade groups ( 1 -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 r o . the two-quanta cascade intensity di~tribution corres
ponds to the stRtistical theory ~lcul~lon. 
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BoHeaa C.T. HAP· 
Oco6eHHOCTH KaCKaAHoro raMMa-pacrraAa 
T.RJKenbiX HAep 
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CorrocTaBneHHe H3MepeHHbJX H paCCtiHTaHHbJX ITO CTaTHCTHtiec-· 
KOH TeopHH Cy-MM HHTeHCHBHOCTeH: ABYXKBaHTOBbJX KaCKaAOB 
B KOMITaYHA-HApax 163 :S A :S 183 yKa3bJBaeT Ha 3aBHCHMOCTb HH-· 
TeHCHBHOCTH KaCKaAa OT CTpyKTYPbl ero HCXOAHOrO H rrpoMeJKY
TO'lHOrO ypOBHeH:. BbJHBneHa 3aBHCHMOCTb CYMM HHTeHCHBHOCTeH 
'ABYXKBaHTOBbJX KaCKaAOB OT r: KOMITaYHA-COCTOHHHH tieTHO
tieTHbJX HAep-MHIDeHeH: peAK03eMeJ!bHoH: o6naCTH. B HApax 175yb 
.H 179 Hf HaH:AeHo 3HatiHTenhHoe yaenH'leHHe HHTeHCHBHOCTH 
~BYXKBaHTOBWX KaCKaAOB ITpH 3HeprHH HX rrpoMe~yTO'lHOrO ypoB
iHH B paH:oHe pactieTHoro rronoJKeHHH OAHOKBa3HtiaCTHtiHbiX co
CTOHHHH: Ae~OpMHpOBaHHOrO ITOTeH~Hana CaKCOHa-ByACa. 

Pa6oTa BbiiTOnHeHa B na6opaTOpHH HeH:TpOHHOH $H3HKH mum. 
fipenpHHT 06'he.O:mleHHOrO HHCTHTYTa ll.O:epHbiX HCCJie.O:OBaHHH • .l];y6Ha 1987 

Boneva S.T. et al. 
On Peculiarities of the Cascade y -Decay 
of Heavy Nuclei 
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A comparison of measured two-quanta cascade intensi
ties of compound state de-excitation and statistical theo-

1 
ry calculations have been performed. In the mass number 
region 163 S.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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