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6.7. Isomeric cross section ratios for (n, p) reactions induced by 14.6 MeV 
neutrons in Te isotopes S. LULIC and M. DIKSIC, Institute oRuder Bosko'IJica, Zagreb 

Introduction. Measurement of the ratio of the yield of isomeric pairs as. a function of energy is a useful tool for the investigation of the mechanisms of the nuclear reactions. Huizenga and Vandenboch1> have developed a method for calcu­lating the theoretical isomeric ratio in (x, n) reactions on the basis of the statistical theory. Although the isomerism in isotopes of tellurium is well established, the available data on the yield ratio for the isomeric pair formation of tellurium isotopes is surprisingly small, particularly for the 14- 15 MeV neutrons. In this work we have measured the (n, p) cross sections for the metastable and ground states of all unstable tellurium isotopes. The choice was, moreover, influenced by the desire to investigate further the effect known from the works of Levkovski2•3>, Gardner"> and others5•6•7•8>. This effect consists in a regular decrease of the (n, p) crosssections of isotopes of the same element with the increase of the mass number. 
Experimental. Natural tellurium was used in the form of chemically pureand specpure powders. Enriched 120•122•124•126•128•130Te used in the work wereobtained from the Oak Ridge National Laboratory, Oak Ridge, Tennessee. Irradiations were performed at 14.6 ± 0.2 MeV with neutrons obtained from the 2H + 3H reaction using 200 keV Cockcroft-Walton generator of the Institute oRuder Boskovic(I. The neutron flux was about 2 x 109n/sec, and the total neutron yield was monitored by the associated a-particles. The duration of irradiation time was varied from several minutes to several hours depending on the half-live of theproducts. Gamma-ray spectra were measured using 25 cm3 Ge(Li) detector cou­pled to the 400-channels analyser. 



Target 

uoTe 

u2Te 

1 1,Te

1 20Te

usTe 

1 J0Te 
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TABLE 

Theoretical values 
a = 3 or 4 a = 1

Product Exp. val. am/a, 
(mb) V V 

1 I 2 I 3 ! 4 I s 1 I 2 I 3 I 4I 
1 2omsb 64±10 
uo,sb 82±13  

0.78 .241 . 243 . 247 . 251 . 273 . SOS . 584 . 588 . 669 
-· -- -- -- -- -- -- -- -- --122msb 21 ±6 

u2,sb 17±3 
0.81 . 120 . 1 30 . 138 . 144 . 148 . 302 . 364 .422 .473 

- --· ·-- -- ·--- -- --- -- --
1 2,m1sb 5±0.8 
1 2,m2sb 2±0.3 

0.38 . 830 . 870 . 882 .923 . 949 . 644 . 648 . 638 .637 
- --- -- -- -- -- -- -- -- --- --

1 2,,Sb 13±2 0.15 . 272 .337 .386 .434 .475 . 159 . 172 . 1 79 . 1 83 -- -- -- -- -- -- -- -- --
126msb 1 .5±0.1 
1 211,sb 3 ±0.9 

0.50 . 1 77 .212 . 240 . 268 . 286 . 262 . 'l28 .376 .423 
--- -- -- --- --- -- -- --

1 28msb 1 ±0.1 
0.67 - - - - - - - - -1 2s,sb 1.5±0.3 -- -- -- --- -- -- -- -- --

1 30msb 0.9±0.2 
0.64 - - - - - - - - -uo,sb 1.4±0.3 

for 126 Tc a = 3  

Results. In the Table the experimental and theoretical isomeric ratios for
(n, p) reactions are shown. Calculations of the isomeric ratio were performed for 
several values of v ( v = 1 ,  2, 3, 4, 5) and for several vaues of the cut-off parameter q 
(q = 3, 4, 7) included in the known formula for spin-dependent level density9> :  

e(J) oc e  (O) (2J + 1) exp (-(J + J/2)l/2fI2]

The calculations are based on the theory of the reactions occurring through the 
compound nucleus. 

- Our measured values for isomeric ratio are in reasonable agreement with 
the previously measured values of Husain and Kuroda10>, but in complete disagree­
ment with Brzosko et al. m. 
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6.8. The distortion of the deuteron by the Coulomb field* 

E. COFFOU, Institute oRuder Bofkovic�, Zagreb
* Work published in Fizika 4 (1972) 141.
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