
Page 1Dec 5, 2011V. Ossenkopf, KOSMA VAMDC workshop, Cologne

 User wishes to VAMDC

Volker Ossenkopf

I. Physikalisches Institut, Universität zu Köln

• Line identification
• Radiative transfer
• Chemical networks
• Summary: clients count
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Line identification

Typical usage:

Get line identification file

- Start from CDMS files or splatalogue to have most complete data set

- Use built-in catalogues: XCLASS, CASSIS, …

Combined identification and LTE fit of multiple transitions

Lines of CH
3
OH and SO

2
 in Orion KL spectrum (Crocket & Bergin 2011)
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Line identification

Typical questions/problems:

Which of the catalogues should I trust?

How do I have to read the error bars and 
how can I exploit the information from multiple lines?

- If transition A of a molecule fits within 0.1MHz but transition B deviates by 2.0MHz 
(within the error bars) does this still provide a reliable identification?

- How far can the LTE line intensity fit deviate between two lines for reasonable 
parameters to still provide a reliable identification?

How can I extrapolate frequencies not covered in current catalogue file?

Minor annoyance:

- Statistical weights or´f ground states not directly contained in CDMS files

Requirements to VAMDC:

Give me everything! → Easy access to latest “valid” entries for all documented species

- Continued quality managment

Characterize mutual dependence of uncertainties covering multiple transitions

Extrapolation rules
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Radiative transfer computations – collision rates

LAMDA data base is most used reference:

Covers only few species

Often not up-to-date
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Example: LAMDA

LAMDA files can be read 
by most RT codes

Mixes general 
molecule description
with spectroscopy
data and collision 
rates

Unusable for line
identification
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Radiative transfer computations – collision rates

Typical questions/problems:

How do I extrapolate existing rates to higher levels?

How do I scale collision rates for collisions with He to those for H
2
?

How do I scale collision rates for a similar molecule to my molecule of interest?

• Example solution: 
Neural network extrapolation 
(Neufeld 2010, ApJ 708, 635)

Requirements to VAMDC:

Easy selection of collision partners: 
H, para-H

2
, ortho-H

2
, He, e-

- Combination and common
range of conditions

“Invent” non-measured rates



Page 7Dec 5, 2011V. Ossenkopf, KOSMA VAMDC workshop, Cologne

Chemical models – reaction rates

Typical use:

Parametrization in 
udfa and Ohio data 
bases

Reliability very
opaque
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Chemical models – reaction rates

Typical use:

Parametrization in 
udfa and Ohio data 
bases

Reliability very
opaque

Arrhenius parametrization
often inappropriate

Contradicting entries 

Röllig (2011)
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Chemical models – photo-reactions

Typical use:

Translation of cross sections
to rates for particular spectral
shape

Original cross sections hardly
available

Integration bounds often not
clear

Reaction rates wrong for other
spectral shapes!

van Dishoeck et al. (1988)



Page 10Dec 5, 2011V. Ossenkopf, KOSMA VAMDC workshop, Cologne

Chemical models – reaction rates

Typical questions/problems:

How do I expand my network to isotopologues?

- Example:
(Röllig & Ossenkopf 2010)

Which reaction dominates the
uncertainties in the abundance
of a selected species for given
conditions?

How do I scale my photo-rates
under some real physical conditions?
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Summary:  What astronomers want of VAMDC

Can we trust the entries?

Provide an easy way to errors, history and mutual dependencies.

- Continued quality assessment in data base → throw away outdated entries!

We always want more than you can ever provide!

Capability to extrapolate is essential

- More transitions, other isotopologues

- Collision rates for higher levels, other partners, other species

- On the fly reaction rate prediction (isotopologues, photo-rates, non-Arrhenius, …)

- Error estimates for extrapolation

Extrapolation could be integrated on client side

- Grey area of where extrapolation “pollutes” the data base 
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Summary:  What astronomers want of VAMDC

We do not care about internals:

The internal data format is irrelevant, clients matter!

- Allow for easy export to common used file formats

- Provide libraries for VAMDC access that can be easily incorporated in user code!

- Common routines for online data and offline usage needed

Data volume is usually small

- Local storage often preferred

User-acceptance is typically driven by ease-of-use, not quality

- Clients and user interfaces can be more important than the data base content

- One shop for everything: Common interface/client for all data types

VAMDC is a perfect foundation, 
but astronomers want the house.
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