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    Abstract

        
            The Critical Assemblies Facility of the Los Alamos National Laboratory has been in existence for thirty-five years. In that period, many thousands of measurements have been made on assemblies of /sup 235/U, /sup 233/U, and /sup 239/Pu in various configurations, including the nitrate, sulfate, fluoride, carbide, and oxide chemical compositions and the solid, liquid, and gaseous states. The present complex of eleven operating machines is described, and typical applications are presented.
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                    Los Alamos Critical Experiments Facility

                    
                        Conference
                            Malenfant, R.
                            

                    The Critical Experiments Facility of the Los Alamos National Laboratory has been in existence for 45 years. In that period of time, thousands of measurements have been made on assemblies containing every fissionable material in various configurations that included bare metal and compounds of the nitrate, sulfate, fluoride, carbide, and oxide. Techniques developed or applied include Rossi-α, source-jerk, rod oscillator, and replacement measurements. Many of the original measurements of delay neutrons were performed at the site, and a replica of the Hiroshima weapon was operated at steady state to assist in evaluating the relative biological effectiveness (RBE) of neutrons. Solid,more » liquid, and gas fissioning systems were run at critical. Operation of this original critical facility has demonstrated the margin of safety that can be obtained through remote operation. Eight accidental excursions have occurred on the site, ranging from 1.5 X 1016 to 1.2 X 1017 fissions, with no significant exposure to personnel or damage to the facility beyond the machines themselves -- and in only one case was the machine damaged beyond further use. The present status of the facility, operating procedures, and complement of machines will be described in the context of programmatic activity. New programs will focus on training, validation of criticality alarm systems, experimental safety assessment of process applications, and dosimetry. Special emphasis will be placed on the incorporation of experience from 45 years of operation into present procedures and programs.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Compilation of yields from neutron-induced fission of /sup 232/Th, /sup 235/U, /sup 236/U, /sup 237/Np, /sup 238/U, and /sup 239/Pu measured radiochemically at Los Alamos

                    
                        Technical Report
                            Ford, G.; Norris, A.
                            

                    Radiochemically measured relative fission yields have been compiled for targets of /sup 232/Th, /sup 235/U, /sup 236/U, /sup 237/Np, /sup 238/U, and /sup 239/Pu that were irradiated with neutrons, the average energies of which were in the 0.0253-eV to 14-MeV range. The yields were examined for consistency by means of the two-mode-of-fission hypothesis. The circumstances associated with inconsistencies were investigated, but the yields in questions were rejected only when good cause was found. Finally, the relative fission yields were converted to absolute values. Most samples were irradiated in the following Los Alamos reactors: BIG-TEN, Clementine, Flattop (oralloy core), Flattop (Pumore » core), Godiva-I, Godiva-IV, Jezebel (Pu core), Jezebel (/sup 233/U core), Topsy, Tungsten-Carbide Critical Assembly, and Water Boiler. Other samples were irradiated at the Los Alamos Cockcroft-Walton and Van de Graaff accelerators. Still others were irradiated in the Coupled Fast Reactivity Measurements Facility at INEL. For each irradiation, the yields of some nuclides in the following list were measured: /sup 82/Br, /sup 83/Br, /sup 89/Sr, /sup 90/Sr, /sup 91/Sr, /sup 91/Y, /sup 95/Zr, /sup 96/Nb, /sup 97/Zr, /sup 103/Ru, /sup 105/Rh, /sup 106/Ru, /sup 109/Pd/sup g/, /sup 111/Ag, /sup 115/Cd/sup m/, /sup 115/Cd/sup g/, /sup 127/Sb, /sup 129/Sb, /sup 131/I, /sup 132/Te, /sup 136/Cs, /sup 137/Cs, /sup 139/Ba, /sup 140/Ba, /sup 141/Ce, /sup 143/Ce, /sup 144/Ce, /sup 147/Nd, /sup 153/Sm, /sup 156/Eu, and /sup 161/Tb. 34 figures, 8 tables. (auth)« less
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                    SNM holdup assessment of Los Alamos exhaust ducts. Final report

                    
                        Technical Report
                            Marshall, R
                            

                    Fissile material holdup in glovebox and fume hood exhaust ducting has been quantified for all Los Alamos duct systems. Gamma-based, nondestructive measurements were used to quantify holdup. The measurements were performed during three measurement campaigns. The first campaign, Phase I, provided foot-by-foot, semiquantitative measurement data on all ducting. These data were used to identify ducting that required more accurate (quantitative) measurement. Of the 280 duct systems receiving Phase I measurements, 262 indicated less than 50 g of fissile holdup and 19 indicated fissile holdup of 50 or more grams. Seven duct systems were measured in a second campaign, called Seriesmore » 1, Phase II. Holdup estimates on these ducts ranged from 421 g of {sup 235}U in a duct servicing a shut-down uranium-machining facility to 39 g of {sup 239}Pu in a duct servicing an active plutonium-processing facility. Measurements performed in the second campaign proved excessively laborious, so a third campaign was initiated that used more efficient instrumentation at some sacrifice in measurement quality. Holdup estimates for the 12 duct systems measured during this third campaign ranged from 70 g of {sup 235}U in a duct servicing analytical laboratories to 1 g of {sup 235}U and 1 g of {sup 239}Pu in a duct carrying exhaust air to a remote filter building. These quantitative holdup estimates support the conclusion made at the completion of the Phase I measurements that only ducts servicing shut-down uranium operations contain about 400 g of fissile holdup. No ventilation ducts at Los Alamos contain sufficient fissile material holdup to present a criticality safety concern.« less
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                    Analysis of central worths and other integral data from the Los Alamos benchmark assemblies

                    
                        Technical Report
                            Muir, D
                            

                    We have compared theoretical calculations, based on ENDF/B-V and recent revisions, with integral data measured on the Los Alamos unmoderated critical assemblies Godiva, Jezebel, Flattop-25, and Flattop-Pu. The experimental data included in this analysis are multiplication factors k/sub eff/ and (in most cases) both fission rates and central-worth ratios for /sup 235/U, /sup 238/U, /sup 237/Np, and /sup 239/Pu. Based on this comparison, we conclude that there is a need for a new /sup 235/U evaluation, and increased accuracy is needed in certain integral measurements.

                        
                            	https://doi.org/10.2172/6315282
	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Investigating Fission Reaction Rate Ratio Sensitivities [Abstract]

                    
                        Conference
                            Alwin, Jennifer; Hutchinson, Jesson; Kleedtke, Noah; ... 
                            

                    Reaction rate ratios are a measurable parameter for reactor and criticality applications. A number of foil irradiations and fission chamber measurements have been performed for critical assemblies at Los Alamos National Laboratory starting in the 1950’s including (i) Godiva, a bare HEU spherical assembly; (ii) Flattop-25, a spherical assembly consisting of an HEU core and a natural uranium reflector; (iii) Jezebel, a bare 239Pu assembly; and (iv) Flattop-Pu, a spherical assembly consisting of a 239Pu core and a natural uranium reflector. Fission ratio data for 238U(n,f)/235U(n,f), 237Np(n,f)/235U(n,f), 233U(n,f)/235U(n,f) and 239Pu(n,f)/235U(n,f) were obtained and reported. The EUCLID (Experiments Underpinned by Computationalmore » Learning for Improvements in nuclear Data) project at Los Alamos National Laboratory (LANL) aims to constrain nuclear data by using a suite of measurement types beyond k-effective. Recent investigations include the use of pulsed spheres for nuclear data validation and other measurement methods of interest. One focus of the work is to determine if other methods are complimentary to the critical experiments utilized for nuclear data validation. It is anticipated the investigations will help inform methods that may be utilized in machine learning algorithms for nuclear validation. In order to use a measurement type for nuclear validation, it is necessary to obtain cross-section sensitivities for parameters. This work looks at reaction rate ratio sensitivities with SENSMG and Monte Carlo N-Particle R Code Version 6.21.« less
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