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The molecular system is free to rotate and the
probability of detecting the molecule in a rotationally

excited state depends on the orientation of the molecule
with respect to the electric field of the pulse. We denote
the orientation of the molecule with R. The X-ray-induced
rotationally excited states are denoted by k. In the case
of neutral molecules, in general, the molecular angular

momentum is a combination of the spin angular
momentum and the orbital angular momentum . The
effect of anisotropic momentum distribution of the

plasma on the scattering probability is investigated. For
the corresponding, the parameter k of the Fermi surface
becomes very large and is negative. The parameter b of

the momentum distribution may be positive. In the
extreme case the momentum distribution may have the

form factor of a positron of Fermi momentum k_0. In
principle, this should create a maximum in the scattering
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probability. We compute the angle-integrated
transmission probability, the angle-integrated reflection
probability and the angle-integrated scattering cross-

section in the plasma as a function of k. At large k also
the angle-integrated absorption probability is

investigated as a function of the momentum anisotropy
of the plasma. We find that the average scattering is

enhanced by a factor O(10). For the solar atmosphere,
however, which possesses a significant momentum
anisotropy, the mean-free-path of the neutrinos is

extremely small and it becomes more or less
unimportant for the scatterings.
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