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TECHNICAL NOTES 549 

Low-Enrichment Uranium-Metal 

Exponential Experiments 

C. G. Chezem* 

Los Alautos Scientific L&oratory, LOS A~wo.s, N. Al. ~7,544 

arrtl 

R. G. Steinke** 

A study of low average enrichment, uranium-metal 
exponential columns has been perfornled at the Los Alamos 
Scientific Laboratory. The source reactor, materials, 
equipment, and procedures were essentially the same as 
used in the earlier natural-uranium experiment.’ 

Unreflected 21-in.-diam uranium cylinders of 6.53 and 
9.12 %235U enrichment were investigated during the Summer 
of 1966.” These efforts were extensions of work reported 
in 1965 on a 4.29%-enriched colunln.3 The enriched col- 

SPl’esent 3dCiI’ess: USj,\~C, OffIce of Safeguards and Materials 
Management, Washngton, D.C. 20545. 

**present mltlress: L~~khm~ Graluate School, Department of 
Nuclear Engineering, University of Mlchig;Ln, Ann ri\rbol’, Michig:m 
48105. 

‘C. G. CHEZEM, “:I Uranium Metal Exponential Experiment,” 
N~rcl. Sci. Erzg., 8, 652 (1960). 

‘H. G. STEINKE, “Spectral Indices of 6.5P$ ;mcl 9.12(i ‘?J 
Enriched Uranium Metal Exponential Experiments ,” Los Al amos 
Scientific Labortltory Heport (to be published). 

“H. G. STEINKE, “Speetrtll Indices of ;L 4.29’); “Is5U Enrichecl 
Uranium Metal Exponential Column,” LA-3406-MS, Los Alumos 
Scientific Laboratory (September 1965). 

umns were formed by interleaving natural-uranium plates, 
machined from cast stock with uranium plates enriched to 
an average of 93.29% 23g U, which were machined from 
rolled stock. The overall column density, allowing for 
stacking voids, was estimated to be 18.70 * 0.05 g/cm”. 

Those results that are considered best values are tab- 
ulated on the preceding page. 

Interpolation of a buckling vs percent-enrichment curve 
obtained from the above data by a quadratic, least-squares 
analysis implies a 235U enrichment of (5.26 f 0.11) %  for 
infinite critical mass. Backscattering perturbations in the 
enriched assemblies were not as pronounced as in the 
natural-uranium system’ and were ignored. 

Work performed at the Los Alamos Scientific Laboratory under 
the auspices of the USAEC. 
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TABLE I 

Method of Buckling 
Observation ’ (cm-‘) 

9.12 25.28 
6.53 32.72 
4.29 31.4 

(0.72 Chezem’ 

Foil Activation (,j) 0.0054 f 0.0002 
Foil Activation (,j) 0.0022 f 0.0004 
Foil Activation (1) -0.0018 f 0.0003 
Fission chambers 

C hezem’ -0.0 119 f 0.0005 
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aCorrects an arithmetic error ill Table VI of Chezenl.’ 


