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§26. Construction of Neutral Transport Code
for LHD

optically allowed transition, we assume that the rate co-
efficients are proportional to Franck-Condon and Honl-
London factors. For an optically forbidden transition, we
use the Franck-Condon factor to obtain vibrationally re-
solved data and divide them evenly for rotational states.
Excitation cross sections between excited states are esti-
mated from united atom helium cross sections. Processes
which affect the vibrational and rotational population of
the ground electronic state are included in the model.
Figure 1 shows an example of the calculated population.

We can calculate emission line intensities of hy-
drogen molecules in plasmas using the neutral trans-
port code which includes the revised collisional-radiative
model. Molecular hydrogen spectra observed in LHD
will be analyzed with the code.
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We have been developing a 3D neutral-transport
code for hydrogen and helium species in order to investi-
gate LHD plasmas. Collisional-radiative models for the
species are indispensable parts of the neutral-transport
code to calculate effective reaction rate coefficients of the
atoms and molecules. As a revision of the molecular hy-
drogen collisional-radiative model [1, 2], which includes
electronic and vibrational states, we are developing a
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Spontaneous transition probabilities e®¥} —a’X},
d3HuHa3Z;, B, —cIL,, PA,—cI,, 1H,—CHI,,
and J'A;—C'II, in Ref. [4] are included in the model.
The values for other transitions are calculated accord-
ing to Ref. [5]. Transition probabilities to continuum
states are also calculated. The vibrationally resolved ex-
citation cross section from the electronic ground state to
Bixt Byt B'iyf CUlL,, DUL,, DI, in Ref. [6]
are included in the model; for the excitation to other
states, data in Ref. [7,8] are included. Currently, there
is not enough information to derive vibrationally and
rotationally resolved cross sections. Tentatively, for an
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