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Absolute total cross sections for electron scattering from He, Ne, H,, and D, are obtained at
very low electron energies under high-energy resolution conditions using
threshold-photoelectron sources. Absolute total cross sections for electron scattering from He
and Ne at the energy range for 20 eV-5 meV are reported. Theoretical cross sections data at
very low energy are compared with the present data. In spite of large discrepancies between
experimental data and theoretical data are found for total cross sections for electron scattering
from Ar, Kr, and Xe at low energy, present data agree well with theory for He and Ne. This
indicates that the discrepancies in Ar, Kr, and Xe are due to complexity cause target atoms
having too many electrons and effects for spin-orbital coupling. The scattering lengths for
electron scattering from He and Ne are also determined from the present total cross sections
using the modified effective range theory. The resonant structures in the total cross sections
due to Feshbach resonances of He and Ne are also observed. Analysis of the resonant
structure were carried out based on the spin-dependent resonant scattering theory in order to
determine the values of natural width of Feshbach resonance of Ne.

Absolute total cross sections for electron scattering from H, and D, are also measured at
the energy range of 20 eV-50 meV. The measured cross-sections for H, and D, showed slight
discrepancies between the two molecules at around the shape resonance region around 3eV.
This discrepancy can be considered to reflect the different motion of the nuclear due to the
difference of the mass and thus, indicates that theoretical calculation must include the effects
of motion of nuclear for precise estimation of cross sections. The structure due to the
Feshbach resonance of H, and D, are also observed and comparison with the theoretical

results are reported.
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