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PULSE HEIGIT EFFECTS IN THE MEASUREMENT OF U-233 FISSION CROSS SECTIONS.
J. P. Pelvinci and E, Melkomiasn [Coluwmbia University)

Experiments were performed at the ORELA facility as a continuation
of our investigation into fission fragment pulse height effactsl,
Significant differences were found in the partial fission cross sections
corresponding ta different pulse height cuts?.

Experimental conditions were as follows: a 4 ow? solid state detector
viewed a 6§ am?, 100 ug/cm? thick target located 8,68 meters from the
neutron source, Event-by-eveni recording enabled us subsequently to analyze
the time-of-flight data with the accompanying energy of the fission fragment,

The partial fission ¢ross sections were calculated For different encrgy
cuts in the fission fragment distribution, Figure 1 shows the singlc fragment
energy spectrum of U-233 with the different energy cuts indicated. TFigure 2
displays several partial fission cross sections for U-233 in the energy region
of B oV to 25 oV covresponding to the cuts in Figure 1. Statistically
significant differences exist betwecn di{Ferent cuts, It can also be seen
thnt some of the loveis which were assumed in the past to be saingle levols
are split into two or meore structures (10.4 eV, 12,8 eV, 22,4 o¥, ctc.).

There is a strong correlation between the behavior of the partial cross
sections of Llow energy fragments and these corresponding te near symmetric

fissjon, This behavior suggests the passible existence of two different
fizsion modes,

‘The differences between the pulse height cuts are especially striking
at the resonance at 12.8 eV, This structure shows a definite split and a
nonparametric statistical test (Kelmogorov-Smimmev) gives a 2% probability
that the distributions of two different cuts are members of the same fanmily,
The correlation coefficient shows a large negative value indicating sitroeng
anticarrelation between the two cuts,

A consequence of this pulse height ef{fect is the biasing of fission cross
sactions by varying amounis whea not all the fragments are detected. &n
accompanying paper calculates the effect of this bias in ionization chambers?,

In cases where the fission cross sections are needed to a few percent
accuracy, this type of bias will be unacceptable, Corrections to the already
measured cross sections can be calculated on the basis of the present unbiased
measurements,

In summary, we have demonstrated that the fission cross sections are
sensitive to pulse height bias and that level parameters calculated from biased
measurements may be in errox.
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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, aor
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thersof.
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FIGURE CAPTIONS:

Figure 1,

.Figur& 2.

U-233 pulse height distribution. The lines drawn indicate
the cuts made, .

F-233 relative partial fission cross sections with Gaussian
smogthing, from 8 eV tg 25 eV, The subsequent curves starting
from the bottom correspond to the increasiug enargy pulse
height cuts indicated in Flgure 1.
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