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Theoretical Calculation for Thermal Neutron

Scattering Kernel

Summary

Various theoretical models have been developed to analize the effect of chemical
binding on neutrons scattering cross sections. The Thermal Neutron Group in the
Japanese Sigma Committee has engaged in preparing the codes for these models.
The codes named FREE, NELKER, E. S. and UNCLE were made for the Free
Gas Model, the Nelkin's Model, the Egelstaff-Schofield’s Model and the model for
the anisotropic crystalline, respectively. In this paper, the numerical results of the
scattering law and scattering cross section for moderator materials, calculated by
these codes, are compared with the experimental data.
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Fig. 3.9 S(a, ) of H in H;O at 20T

(2) Effect of f-mesh interval and
of diffusive motion
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Fig. 3.10 S(a, B) of H:O at room temperature :

comparison between theory and
experiment (1)
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Comparison between theory and
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Fig. 3.20 S(a, B) of graphite at 20C
(calculation with ES code)
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Fig. 3.21 S(a, B) of Be at 20C
(calculation with ES code)
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Fig. 4.9 log§%—@— versus a for 20°C graphite
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Fig. 4.11 Scattering law of ngye crystal
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Fig. 4.13 Scattering law for beryllium at 20C

0.3

0.05

0.05

0 | i y i
1.0 2.0 g 3.0 4.0

— . Exp.; R N/Sicram (Chalk River
Confarence, 1962)

ceeeee : Caleculated ; ES & UNCLE code
(SincLAIR’S phonon spectrum was used)

Fig. 4. 14 Scattering law for Be at 20C
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