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Outline

Where to start searching for online data related to stellar spectroscopy?

 1.  Retrieve online observed stellar spectra in any wavelength domain

 2.  Retrieve online theoretical spectra (pre-calculated) for analysis and 
comparison with observed stellar spectra

 3.  Retrieve online atomic and molecular transition data for theoretical
stellar spectrum calculations

Can I develop my own local database or online archive/portal ?

 1.  Local database GUI packages and query tools for SQL, MySQL, 
PostgreSQL, and many other db formats

 2.  Online db maintenance and development (client-server, online db 
maintenance and administration, db query interface development)



Ground-based stellar spectra mostly incorporated in Telescope Data Archives
offering data from various instruments (institutional involvement/funding) 

Space-based stellar spectra mostly incorporated in National Data Archives 
offering data from various space missions (governmental involvement/funding)

Main astronomical spectroscopic archives 



Ground-based spectra:
- CDS https://cdsweb.u-strasbg.fr/index-fr.gml

offering useful online analysis tools as Simbad, VizieR, Aladin
- ESO Science Archive Facility http://archive.eso.org/cms.html

ESO VO https://archive.eso.org/cms/virtual-observatory-tools.html

UVES POP Archive https://www.eso.org/sci/observing/tools/uvespop.html

- ING Data Archives http://casu.ast.cam.ac.uk/casuadc/ingarch/query

- AAT data archive https://aat.anu.edu.au/science/aat-data-archive

- LAMOST http://www.lamost.org/dr8/v1.1/search

GAVO LAMOST https://dc.zah.uni-heidelberg.de/lamost6/q/mrs_web/form

- Keck Obs. Archive https://koa.ipac.caltech.edu/cgi-bin/KOA/nph-KOAlogin

- OHP Elodie Archive http://atlas.obs-hp.fr/elodie/

- OHP Sophie Archive http://atlas.obs-hp.fr/sophie/

- CFHT Polarbase http://polarbase.irap.omp.eu/

General search form: https://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/search/

- NSF Astro Data Archive https://astroarchive.noirlab.edu/

- HERMES Melchiors https://www.royer.se/melchiors/melchiors_table.html

Where to search first? 
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Space-based spectra:
- ESA Data Archives at ESAC https://www.cosmos.esa.int/web/esdc

- Gaia Data Archive https://gea.esac.esa.int/archive/

- ISO Data Archive https://nida.esac.esa.int/nida-cl-web/

- Herschel Data Archive http://archives.esac.esa.int/hsa/whsa/

- XMM-Newton, HST Data Archives are also accessible from ESAC

- MAST Data Archive https://archive.stsci.edu/

- HST Search for spectra https://mast.stsci.edu/search/ui/#/hst

- General Search form (also including IUE, FUSE spectra)
https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html

- IRSA Caltech Science Archive Spitzer Spectra (also LRS IRAS, 2MASS spectra)
https://irsa.ipac.caltech.edu/data/SPITZER/SASS/overview.html

https://cassis.sirtf.com/atlas/query.shtml

Where to search first? 
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 CDS VizieR   https://cdsarc.cds.unistra.fr/assocdata/
offers access to the VizieR Associated data (images, spectra, timeseries, SED) which comes from 
publications:

Literature search of  published stellar spectra

Rho Cas

https://cdsarc.cds.unistra.fr/assocdata/
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 CDS Simbad https://vizier.cds.unistra.fr/viz-bin/VizieR-2
Catalog search:

Literature search of  published stellar spectra

Betelgeuse
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 CDS Portal  http://cdsportal.u-strasbg.fr/
Portal search:

Literature search of  published stellar spectra
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 CDS Portal  http://cdsportal.u-strasbg.fr/
Portal search:

Literature search of  published stellar spectra

Catalogues

Tabular data

Photometric SED

http://cdsportal.u-strasbg.fr/
http://cdsportal.u-strasbg.fr/
http://cdsportal.u-strasbg.fr/


 CDS Portal  http://cdsportal.u-strasbg.fr/
Portal search:

Literature search of  published stellar spectra

http://cdsportal.u-strasbg.fr/
http://cdsportal.u-strasbg.fr/
http://cdsportal.u-strasbg.fr/


 CDS Portal  http://cdsportal.u-strasbg.fr/
Portal search for spectra:

Literature search of  published stellar spectra

http://cdsportal.u-strasbg.fr/
http://cdsportal.u-strasbg.fr/
http://cdsportal.u-strasbg.fr/


 CDS Portal  http://cdsportal.u-strasbg.fr/
Portal search for spectra:

Literature search of  published stellar spectra

http://cdsportal.u-strasbg.fr/
http://cdsportal.u-strasbg.fr/
http://cdsportal.u-strasbg.fr/


 ESO Archive  http://archive.eso.org/scienceportal/home
Science Portal – Processed Data

Searching ground-based public domain spectra

http://archive.eso.org/scienceportal/home
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 ESO Archive http://archive.eso.org/wdb/wdb/adp/phase3_spectral/form
Spectral Data Products

Searching ground-based public domain spectra

Star  ALS 15229 in Trumpler 14 cluster

http://archive.eso.org/wdb/wdb/adp/phase3_spectral/form


 ESO Archive http://archive.eso.org/wdb/wdb/adp/phase3_spectral/form
Spectral Data Products

Searching ground-based public domain spectra

Star  ALS 15229 in Trumpler 14 cluster observed in Gaia-ESO Public Survey

http://archive.eso.org/wdb/wdb/adp/phase3_spectral/form


 ESO Catalogue Facility  https://www.eso.org/qi/
Public Surveys: 58 catalogues including GES DR5, FEROS, HARPS, X-SHOOTER, ...

Searching ground-based public domain spectra

https://www.eso.org/qi/


 ESO Catalogue Facility  https://www.eso.org/qi/
Public Surveys: 58 catalogues including GES DR5, FEROS, HARPS, X-SHOOTER, ...

Searching ground-based public domain spectra

Target coordinates!

https://www.eso.org/qi/


 ESO Catalogue Facility  https://www.eso.org/qi/
Public Surveys: 58 catalogues including GES DR5, FEROS, HARPS, X-SHOOTER, ...

Searching ground-based public domain spectra

Teff

https://www.eso.org/qi/


 ESO Catalogue Facility  https://www.eso.org/qi/
Public Surveys: 58 catalogues including GES DR5, FEROS, HARPS, X-SHOOTER, ...
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 MAST Archive  https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html
Portal of multiple space missions

Searching space-based public domain spectra

Eta Car

https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html


 MAST Archive  https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html
Portal of multiple space missions

Searching space-based public domain spectra

Near-UV Ca II doublet lines in Eta Car  (Ca II H line inside of P Cyg profile of H I epsilon) 

https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html


 MAST Archive  https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html
Portal of multiple space missions

Searching space-based public domain spectra

Eta Car: measure online equivalent line width of Ca II K absorption line of Weq = 0.5207 Å 

https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html


- Search through large number of catalogs at once from very diverse sources 
(including spectrum models). Queries on star names may take long to complete.
- VO  https://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl

Some useful archive & catalog data crawlers
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Scroll down results page to Spectra

https://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl
https://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl
https://heasarc.gsfc.nasa.gov/cgi-bin/vo/datascope/init.pl


- Search through large number of online catalogs at once from very diverse   
missions (rather used for high-energy astrophysics, Chandra, XMM, FUSE, ...) 

- XAMIN Search https://heasarc.gsfc.nasa.gov/xamin_beta/

Some useful archive & catalog data crawlers

https://heasarc.gsfc.nasa.gov/xamin_beta/
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- Data Release 3 of Jun 2022 covering 34 months of observations since 2013. 
- Search public Gaia Archive at https://gea.esac.esa.int/archive/

ESA-Gaia Data Archive 

Cepheid BF Oph

Mean RVS spectrum

https://gea.esac.esa.int/archive/
https://gea.esac.esa.int/archive/


- Data Release 3 of Jun 2022 covering 34 months of observations since 2013. 
- Search public Gaia Archive at https://gea.esac.esa.int/archive/

ESA-Gaia Data Archive 

31 epoch RV values
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- Data Release 3 of Jun 2022 covering 34 months of observations since 2013. 
- Search public Gaia Archive at https://gea.esac.esa.int/archive/

ESA-Gaia Data Archive 

31 epoch RV values
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- Data Release 3 of Jun 2022 covering 34 months of observations since 2013. 
- Search public Gaia Archive at https://gea.esac.esa.int/archive/

ESA-Gaia Data Archive 

G, BP, RP time-series

Mean RVS spectrum

https://gea.esac.esa.int/archive/
https://gea.esac.esa.int/archive/


- Data Release 3 of Jun 2022 covering 34 months of observations since 2013. 
- Search public Gaia Archive at https://gea.esac.esa.int/archive/

ESA-Gaia Data Archive 

Import to local CSV
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- Data Release 3 of Jun 2022 covering 34 months of observations since 2013. 
- Search public Gaia Archive at https://gea.esac.esa.int/archive/

ESA-Gaia Data Archive 

Import to local CSV

Search for all stars having a mean RVS spectrum, list their Teff, and if epoch RVs/G are available 
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- Data Release 3 of Jun 2022 covering 34 months of observations since 2013. 
- Search public Gaia Archive at https://gea.esac.esa.int/archive/

ESA-Gaia Data Archive 

Search for all stars having a mean RVS spectrum, list their Teff, and if epoch RVs/G are available 

https://gea.esac.esa.int/archive/
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- Hard to fully cover this topic since very much depending on user needs.  
- Users should beware that spectral models are only ‘state-of-the-art’ and are  

mostly developped for specific needs (e.g. quickly becoming obsolete). 
many old an recent publications provide own dedicated model grids. 

- Spanish Virtual Obs. http://svo2.cab.inta-csic.es/theory/newov2/

- Pollux Explore by Stellar Params: https://pollux.oreme.org/explore/CMFGEN/

- APOGEE Spectral Libs: https://www.sdss4.org/dr17/irspec/apogee-libraries/

- PoWR https://www.astro.physik.uni-potsdam.de/~wrh/PoWR/powrgrid1.php

Some theoretical spectrum archive links
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- Atomic and molecular data needs are fundamentally important for astronomy.
- ‘Laboratory Astrophysics’ is a research field combining physics and astronomy.

NIST Atomic Spectra Database Lines/Levels Form
https://www.nist.gov/pml/atomic-spectra-database

Atomic data archives for stellar spectroscopy 
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SQL GUI can connect to local and remote db servers. Supports a large variety of 
data formats: MariaDB, MySQL, PostgreSQL, SQLite, H2, Sybase SQL, and more.  

Local and online database development
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phpMyAdmin  https://www.phpmyadmin.net/

Bringing MySQL to the web. Online db administration and development using 
free software tools for remote db servers (Tomcat, AWS) of MySQL & MariaDB.    

Local and online database development

Software writing for developping db web applications (war archive): 

- HTML & JavaScript (client-side)

- Java Persistence API and Apache Maven (server-side)

- Spring Model-View-Controller Hibernate MySQL Integration

https://www.phpmyadmin.net/
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