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Abstract: Traditional evaluation process in the past was usually done by using differential
experimental data which was then complemented with nuclear model calculations. This trend
is fast changing due to the increase in computational power and tremendous improvements in
nuclear reaction models over the last decade. The behavior with the energy of the neutron
cross sections of hydrogen in ZrHx depends on the Thermal Scattering Laws tabulated in
terms of S(a,B). However, uncertainties on the corresponding S(a,) were never reported.
And till now no recommended procedure exists for computing covariance of TSLs available
in the international evaluated nuclear data libraries. In the previous work, based on
differential experimental nuclear data, the phonon model parameters related to a
semi-empirical phonon model were adjusted by the uniform Monte Carlo method. The
covariance of TSLs for H in ZrHx was generated ignoring the integral experiments’ result.
Considering that Monte Carlo method consumes much time in data assimilation, this work
presents another deterministic nuclear data adjustment methodology to produce such a
covariance matrix-associated to the same phonon model using both differential and integral
experiments, in which Generalized Non-Least Square (GNLS) method was used to adjust the
phonon model parameters on evaluated data and generate covariance matrices between the
phonon model parameters. It can be observed that after data adjustment, the error and
uncertainty of the differential cross-section data and integral data are both reduced.
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