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Two-quanta cascades found in the study of ~ -decay of the compound state 
~ with Ge(Li) detectors by summation of the amplitudes of coinciding pul

ses populate the f-final leveIs of dlfferent structure. The total intensity 
I~~ of the cascades being summed over intermediate leveIs can be conside

red as not fluctuating, because of a very large number of the cascades. The 
former determined,in the first place,by the ratio of partial widths to to
tal radiation widths of decaying leveIs. Therefore, as fo~lows from the sta
tistical theor~ the total intensity I Kr must d~pend only on interrelation 
of spins andparities of the leveIs connected by the ~ascades and on the ex
citation energy of the final leveI. 

Th~·intensity of the cascades can be calcuÍated, provided some model gives 
the total number of o-transitions and their partial widths. 

The difference between experimental I~~ and calculated ITPd intensities 
may have an identical sign and change smoothly with the excitption energy 
af the final leveI. Then the models used in the calculation should be consi
dered insufficirnt for the adequa te description of ~-decay. Bul, if the 
ratio IE~1 / I ~~ changes irregularly for differenl final leveIs, then 
such difference should be attributed to the influence of the final leveI 
structure on partial widlhs of ~ -transitions. 

A search for the connection between the intensity of the cascades and the 
structure of their final leveIs in the (n,2~ ) reaclion considered here has 
several advantages in comparison with the study of the analogous effect by 
hard primary a-transitions: 

a) the region of investigation is extended to'about neutron binding 
energy; . 

b) secondary f-transitions are in géneral a result of decay of the le
veI with a simpler than compund qtate structure. 

What is important, the dependence of the cascades on the structure of their 
final leveIs should regularly reveal itself in similar nuclei (even number 
of neutrons and protons, deformation, atomic weight, etc.) due to a large 
degree of averaging of IE~~: 
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Table Within this approac~ the intensities of the cascades were analysed in the 

175yb, 179Hf, 16BEr and 17BHf nuclei studied for the present. The~ were com
Compound 
nucleus 

9(J~ 

Total 
energ; of 
cascade 

(kev , 

Final LeveI 

r, IX J< CN nl AJ . EIM rir
100 R'ót t 

pared with the intensities calculated with the earlier used models [l,~ un
der conditions that : 

a) the partial widths of El-transitions are determined in the frame of 
the giant dipole resonance model, of Ml and [2 transitlons - ~ithlrl 

the Weisskopf model; 
bi the leveI de8sity was found within the Fermi-gas model that takes 

175n, 
1/2+ 

5307 
5266 
5220 

515 
556 
602 

1/2
3/2
5/2':"" 

1/2[510] 
17,2(40) 
18,1(47) 
9.0(16). 

8,5 
7,9 
3,8.. 

..2,0 
2,3 
2.,4 ~ c) 

into account [3J the shell inhomogeneities in one particle spectrum 
with the help of the Strutinsky shell carrectian method; 
below an excitation energx af 1.5 + 2.0 MeV there was used in the 
calculation the experimentally obtained scheme of decay af the given 
nucleus. 

5183 639 5/2-. 5/2[5121 2.3(16) 3~5 0.7 d) the ratios of radiation strength functions of El, Ml and E2 transi

5010 
4951 
4902 
4831 

811 
871 
920 
992 

3/2
5/2
1/2
3/2

3/2 [512] 

1/2 [5211 

11,5 (59) 
2,3(13) 
6,3(37) 
3,!1(I3) 

4,9 
2.2 
4,0 
3.5 

2,3 
1,0 
1,6 
LO 

tians used in the calculation were faund us~ng the widths af hard 
primary ~ -transitions af campaund state decay [4] . 

Experimental IE~~ and calculated IT~~ intensities of some~t~o~quanta 
cascades to the Ef leveI with parameters I~ K~ are summarized in the 
table. 

5725 
5678 

375 
421 

1/2
3/2 1/2 [510] 

15,5(16) 
16,5 (21) 

6,3 
6,0 

2,5 
2,7 

For the ~BEr and 17BHf nuclei there is also given the probability ~(J~ 
of the JJ spin of the compound stabe excitation on thermal neutrpn capture. 

179Hf 

1/2+ 

5622 
5581 
5484 
5419 
5398 

476 
518 
614 
679 
701 

5/2
5/2
1/2
3/2
5/2

5/2 [512J 

1/2 [521J 

7.6(16) 
4.0( 8) 
9,5(16) 
3,8( 8) 
2.6( 5) 

3.6 
3.3 
4,8 
4,1 
2,1 

2.1 
1.2 
2,0 
0,9 
1.2 

The analysis of the data ~iven in the Table brings one to the conclusion 
that: 

a) though nat predicted by the calculation there is observed in the ex
periment a regular enhancement of the cascades , to the rotational 
band leveIs of the one-qua~iparticle state 1)2- [510} 

b) the retia R3~bf intensities of twp-quanta" cascades to two neighbày
ring leveIs with same I~; 5/2-, but different K~(K=1/2 and 5/2) 

_ 
5379 
5312 

721 
788 

3/2
5/2

3/2 [512J 3, I( 7) 
2,7( 8) 

3,9 
1,8 

0,8 
1.5 c) 

is 0.26+ Q)/~ for 175Yb, and D.53+045 for 179Hf. 
the average value of R5~for the cascades to th~ leveIs of the ground 
state rotational bands af 168Er and 17BHf are 1.15 (9) and 1.54 (7) 

168Er 
7691 
7507 

80 
264 

2+ 
4+ 

01+ 
0r+ 

4,6( 4) 
7,7( 8) 

3,8 
6,9 

1,2 
1,1 

and to the leveIs of the bands af ane-phonon states (Ef ~ 800 keV) 
are 1.55 (21) and 0.55 (13), respectively. 

3+(32%) 
4+(67%) 

7222 
6950 

549 
821 

6+ 
2+ 

01+ 
21+ 

3,1( 2) 
2,8( 4) 

1,4 
1,6 

2,2 
1,8 

This difference is out of the confidence leveI of the experimento It should 
be attributed to a possible qependence of radiatiun widths of secondary

Õ-transitions on the final leveI structure. 
6875 
6776 

896 
995 

3+ 
4+ 

21+ 
21+ 

5,4 ( 9) 
3,1(12) 

2,8 
2,9 

1,9 
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17~f 

3-(40%) 
4 -(6~) 

7533 
7320 
6452 

93 
306 

1174 

2+ 
4+ 
2+ 

0+ 
O~+ 
21+ 

7,5( 5) 
6,5 ( 4) 
0,5( 2) 

4,0 
5,1 
1,0 

1,9 
1,3 
0,5 

Ignatiuk A.V., Istekov K.K., Smirenkin ·G~N. 'Neutron Physics. ,M., 
TSNIIatominform, 1977, part 1., p.60. 

Kopecki J. In:· Neutron Capture Gamma-Ray.Spectroscopy and Related 
Tapics. [d. T. von Egidy, Bristol-London, 1984, p.423. 

6366 1261 2 2- } 
6358 
6350 

1267 
1276 

3+ 
2+ 

21+ 
22+ 

r.st 5) 3,2 0,6 
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EoHeBa C.T. H ~p. E3-87-536 
0 BRHHHH~ CTpyKTYPhl KOHeqHhlX COCTOHHHH 
Ha HHTeHCHBHOCTb ~BYXKBaHTOBbJX f'aMMa-KaCKa~OB 

06Hap~eHa 3aBHCHMOCTb HHTeHCHBHOCTH ~BYXKBaHTOBb~ 
y-KaCKa~OB OT CTpyKTypbl HX KOHeqHOf'O ypOBHH B KOMJiayH~
H~pax 175 Yb , l79 Hf H 168 E r, 178 Hf. 3KcnepwMeHT BbmonHe H 

1 
C UOMO~biD MeTO~a CYMMHPOBaHHH aMURHTyg COBUa~aiD~X HMnynb-' 
coB ~Byx Ge(Li)-~eTeKTopoB. 3aBHCHMOCTb HHTeHCHBHOCTH 
~ByXKBaHTOBbJX KaCKa~OB OT CTpyKTypbl KOHeqHO~O ypOBHH 
B 175 Yb w 179 Hf CBH3bJBaeTCH c BRHHHHeM KBaHTBoro qwcna K 
Ha napiJ;HaJibHbJe illHPHHbl BTOpHqHb~ nepexo~OB KaCKa~OB, a B 
188 Er H 178 Hf - co CTPYKTypoii KoHeqHbiX o~Hocl>oHoHHbiX co
CTOHHHH KaCKa~OB. 

Pa6oTa BbmOnHeHa B .l1a6opaTopww HeHTPOHHOH cPH3HKH OIDIH. 

fipenpHHT 06'be,D;HH9fHOro HHCTHTyra ~~,~~;epHbiX HCCJie,D;OBaHHH. JJ:y6Ha 1987 

Boneva S.T. et al. E3-87-536 
On the Influence of the Final States Structure 
on the Intensity of Two-Quanta Cascades 

The dependence of the intensity of two-quanta cascades 
on the structure of their final levels in the compound 
nuclei 175 Yb, 179Hf and l68Er, 178Hf is observed. 

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