
Theoretical White Dwarf 

Spectra on Demand: 

TheoSSA
Ellen Ringat, Thomas Rauch

Abstract
In the last decades a lot of progress was made in spectral analysis . The quality (e .g. resolution, S/N ratio) of observed spectra has

improved much and several model -atmosphere codes were developed . One of these is the ''Tübingen NLTE Model -Atmosphere Package''

(TMAP) which is a highly developed program for the calculation of model atmospheres of hot, compact objects .

In the framework of the German Astrophysical Virtual Observatory (GAVO), theoretical spectral energy distributions (SEDs) can be

downloaded via TheoSSA . In a pilot phase, TheoSSA is based on TMAP model atmospheres . We present the current state of this VO service .

Introduction
TMAP (http : //astro .uni - tuebingen .de/~rauch/TMAP/TMAP .html) was

created in the 1980 s and is further developed since then . It has access to

a model -atom database (TMAD) which was also improved over the years .

Because such a code should be available for the community, TMAP and

TMAD were made accessible via GAVO services in several ways . This

happened in the framework of a GAVO project . The aim of GAVO is to

make astronomical data accessible, like dark matter simulations within

the Millenium Database . It is funded by the Federal Ministry of Education

and Research (BMBF) and operates within the International Virtual

Observatory Alliance (IVOA) .

TMAP
With TMAP, model atmospheres for hot compact objects like central stars

of planetary nebulae (CSPN), PG 1159 -stars or white dwarfs in novae can

be calculated . Effective temperatures between 20 000 K and about

200 000 K, surface gravities between log g = 4 and 9 can be chosen and

elements from hydrogen to nickel can be included into the calculations .

TMAP uses a so-called Accelerated Lambda Iteration (ALI) and it can

consider :

¸ hydrostatic and radiative equilibrium

¸ plane -parallel or spherical geometry

¸ about 1000 atomic levels in NLTE

¸ H - Ca: about 2000 lines

¸ iron -group elements : 200 millions of lines

TheoSSA
TheoSSA (Theoretical Simple Spectral Access) uses the IVOA standard 

SSA. It provides 

¸ SEDs ( TheoSSA , 

http://vo.ari.uni - tuebingen.de/ssatr -0.01/TrSpectra.jsp?)

¸ Simulation Software ( TMAW, 

http://astro.uni - tuebingen.de/~TMAW/TMAW.shtml)

¸ Atomic Data ( TMAD, 

http://astro.uni - tuebingen.de/~rauch/TMAD/TMAD.html)

It is controlled via a web interface where the fundamental parameters like

T
eff

or log g are entered (Fig . 2) . As a result a table of available SEDs

within a parameter range is given . This table contains metadata which are

stored in Heidelberg . The SEDs are stored in Tübingen and can be

downloaded directly . The database is growing in time because newly

calculated SEDs (TMAW) are automatically ingested (Fig . 2) . With this

important tool, spectral analysis can be done the easy way .

TMAW
If a requested SED isn't available it can be created with the simulation

software TMAW. TMAW is the web interface of TMAP. Without detailed

knowledge of the code individual SEDs for the elements H+He+C+N+O

can already be calculated with this service . Therefore the requested

parameters and the email address has to be entered and the result is sent

to this address within one day. It is also possible to calculate grids of SEDs

on compute resources of AstroGrid -D (http : //www .gac-grid .net/) .

TMAD
TMAP and TMAW have access to the model -atom database TMAD which

was built up over the years . Its format was created for TMAP and it

provides ready - to -use model atoms including level energies and radiative

and collisional transition data for the elements H-Ca. All the model -atom

data can be downloaded and individually modified . There are two kinds of

data : one that doesn't consider fine -structure splitting and one that does .

With this service, experienced users can create their own model atoms

and use them for every code they want .

Outlook
The next abundant elements after C, N, and O are Ne and Mg. Therefore

we will provide complete model atoms of Ne and Mg, for both, model

atmosphere and SED calculations, the latter include fine -structure

splitting, and implement Ne and Mg into TMAW. Besides, we are working

on improvements of the services and enlargement of the databases . Also

larger model grids will be calculated on compute resources of AstroGrid -D.
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Fig. 1: Grid of model atmosphere fluxes calculated with TMAP and available via TheoSSA

Fig. 2: Scheme of TheoSSA.

Fig. 3: Grotrian diagram for C III. 
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