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Recent Columbia measurements of fission cross section for a number 
of nuclei, using thin (<100-jjg/cm̂ ) targets and solid state detectors to 
obtain good fragment energy resolution, have demonstratedQJ differences 
in fragment pulse height distribution among resonances and, consequently, 
in fission cross sections when compared to ionization chamber measure
ments. The study of such cross section variations necessitated the 
search for possible biases in the detection of fission fragments. 

(2) By using accepted fragment energy loss data, pulse height responses 
were calculated for fragments in the 50-110 MeV emission energy range 
as a function of fissile target thickness, target chemical composition, 
chamber plate spacing and gas pressure. Usually a low discriminator level 
is set on the chamber to reject natural alpha particles. Subsequently, 
the effects of such a discriminator on chamber detection efficiency 
were calculated. The results are summarized below. 

Fragment Energy: It is known' •* that in thick-target measurements, greater 
energy losses in the beginning of track and smaller escape probability 
clue to shorter range for low-cncrgy fragments causes a low-set bias to 
discriminate against more of low-energy than high-energy fragments. 

Fissile Target Thickness: Figure 1 shows variation of calculated detec
tion efficiency with fissile target thickness for median low- and high-
energy fragments at 5-MeV and 10-MeV bias levels for a U30s-coated 
chamber having 0.5-cm plate spacing and argon filling at 1A. 

Plate Spacing and Gas Pressure: In time-of-flight measurements smaller 
plate spacings are selected to minimize uncertainties in neutron energy. 
However, in the presence of a low-set bias, smaller spacings reduce 
detection efficiency and increase the preferential detection of high-
energy fragments. Increasing gas pressure is exactly equivalent to 
increasing plate spacing. 

Target Chemical Composition: In fissile-oxide coatings, because of 
fragment energy losses in oxygen, an increase in oxygen-to-
fissile atomic ratio decreases detection efficiency and magnifies the 
preferential detection effect. 

Double-Coating: Coating the collector plate to increase count rate results 
in poorer energy resolution and further magnification of the preferential 
detection of high-energy fragments. 

Our results, in good agreement with efficiencies of experiments having 
a variety of chamber parameters, indicate that for those resonances which 
have lower than average fragment energies, ionization chamber measurements 
introduce a certain bias, modifying the fission cross section. Recently 
obtained results are being reported in an accompanying paper.(4) 
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