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Opacities of stellar atmospheres are caused by a huge number of radiative processes. As part
of the development of more sophisticated stellar atmosphere models, we can further explore
known processes and include all processes not previously discussed. The average cross-
section for the photodissociation and the corresponding spectral absorption coefficients of
the molecular ions Li2+, Na2+, LiNa+, H2+ and HeH+ are calculated for the wide region of
temperatures and wavelengths ready for further use with a particular accent to the
applications for astro plasma research and low temperature laboratory plasma research.

The results for the average photodissociation cross-sections and rate coefficients of the
diatomic molecular ions as examples are presented in this poster.

Belgrade MOL-D database is a collection of cross-sections and rate coefficients for specific
collisional processes [1]. It can be accessed via website of Serbian Virtual Observatory
[2,3] or as a web service which is part of the Virtual Atomic and Molecular Data Center
(VAMDC [4,5]) network. The database contains photodissociation cross-sections for the
Individual ro-vibrational states of the diatomic molecular ions, averaged thermal
photodissociation cross-sections (see Fig.1) and rate coefficients for the atom-Rydberg atom
chemi-ionization and inverse electron-ion-atom chemi-recombination processes. At this
moment MOL-D is in the second stage of development. We are including new cross-section
and rate coefficients data for processes which involve species such as MgH*, HeH*, LiH*,
NaH*[6,7],eta. .

Our data:

- Photo-dissociation cross-sections for the individual ro-vibrational states (a pair of quantum
numbers J and v) of diatomic molecular ions and cations

- Ro-vibrational energy for the corresponding state

- 400 states for H,*, 800 for He,*, 600 for MgH*, 60 for LiH*, 50 NaH* (roughly) ...

- Data for few hundred discrete wavelengths (A)
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Figure 1. The schematic presentation of the photo-dissociation/as sociation processes (equation (1))

and free—free processes (equation (2)): R is the internuclear distance, Uy (R) and L'>(R) are the

potential energy curves of the initial(lower) and final{upper) electronic state of molecular ion

Photodissociation - MoID database AF. J and v are individual ro-vibrational states, E and E" are the total energies of the system
Institute of Physics Belgrade i: ical o y Belg A+ At hv and hv' are the photon energies.

individual cross sections ‘ average thermal cross sections plot ‘

e Further development:
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- New web utilities and interfaces
for SerVO MOL-D website.
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Theory:

- Theoretical calculations for processes of molecular-ion
photodissociation and ion-atom photoassociation

hy + Ay = A+ AT

- The cross-sections for the photodissociation of individual
ro-vibration state of the considered molecular ions are
determined in the dipole approximation
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- Corresponding average thermal cross-sections are given
by:
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Database structure:

UML static diagram of MOL-D application
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-From ascii to XML

\sigma_{n, [} (\Tambda) [cn*{4} s]

\lambda 50
n 1
0

0.154723E-24 0.694747E-22 0.316355E-20 0.595552E-19 0.41. -18 0.149075E-17 0.229759E-18 0.406774E-23 0.127879E-30 0.272003E-43 0. E+00 0. 00 0. 00 0.000000E+00

1 0.287189E-24 0.566589E-21 0.199616E-19 0.272885E-18 0.128066E-17 0.285062E-17 0.311800E-17 0.159628E-20 0.386971E-26 0.166329E-34 0.000000E 0. 00 0. 00 0.000000E+00
2 0.245177E-25 0.242352E-20 0.667488E-19 0,654419E-18 0.201622E-17 0,242410E-17 0.584361E-17 0.102132E-18 0.991244E-23 0.113402E-28 0.155011E-38 0,000000E+00 O.000000E+00 0.000000E+00
00 0. 00 0,00 E+00

</AbsorptionCrosssection>
</Radiative>
</Processes>

JAMSData:

- Fully annotated, interconnected data

- Standardized representations of species, states and their
properties

- Metadata on scientific sources

- Machine readable format (human too if needed)

- Apply XSL transformations to any format (HTML,
SME...), convert to objects...




