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How	
  is	
  VAMDC	
  e-­‐infrastructure	
  organised	
  ?	
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Applications capable of combining, 
extracting and processing data from all 

VAMDC member databases

Ø  A	
  set	
  of	
  standards	
  (www.vamdc.eu/standards)	
  
u  Data	
  exchange	
  Protocols,	
  Data	
  Descrip7on	
  
u  Standard	
  vocabulary	
  for	
  all	
  exchanges,	
  including	
  for	
  registra7on	
  of	
  ressources	
  
	
  

Ø  A	
  set	
  of	
  soYware	
  (www.vamdc.eu/soYware)	
  	
  	
  
u  Node	
  SoYware	
  for	
  implementa7on	
  of	
  databases	
  within	
  VAMDC	
  	
  
u  JAVA	
  Librairies	
  for	
  the	
  same	
  purpose	
  and	
  to	
  be	
  used	
  in	
  user	
  applica7ons	
  in	
  order	
  to	
  access	
  our	
  

databases	
  and	
  to	
  handle	
  the	
  data	
  
u  SoYware	
  to	
  check	
  the	
  outputs	
  of	
  databases	
  within	
  VAMDC	
  	
  
u  User	
  soYware	
  for	
  the	
  interstellar	
  medium	
  (will	
  be	
  extended)	
  à	
  SPECTCOL	
  
u  SoYware	
  Modules	
  in	
  different	
  languages	
  aimed	
  at	
  accessing	
  infrastructure	
  

Ø  Documenta7on	
  and	
  on-­‐line	
  support	
  system	
  (www.vamdc.eu)	
  
Ø  Monitoring	
  of	
  services	
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Who	
  has	
  par7cipated	
  ?	
  
  

         Observatoire Astronomique (M. Dimitrijevic,  
Belgrade, Serbia) 
         Observatoire de Cagliari-INAF (G. Mulas, Italy) 
         Observatoire de Catania-INAF (G. Leto, Italy) 
         Observatoire de Paris (M.L. Dubernet et al) 
         Open University (N. Mason, UK) 
         Queen's University Belfast (T. Millar, UK) 
         University College London (J. Tennyson, UK) 
         University Joseph Fourier (B. Schmitt, Grenoble) 
         University of Bordeaux (V. Wakelam, Bordeaux) 
         University of Bourgogne (V. Boudon, Dijon) 

University of Cambridge (N. Walton, UK) 
University of Champagne-Ardenne (V. Tyuterev, 
Reims) 
University of Cologne (S. Schlemmer, G.) 
University of Uppsala (N. Piskunov, Sweden) 
CNRS (France) 
Universitaet Wien (Austria) 
Université Paul Sabatier (Toulouse) 
Atomic and Molecular Data Unit (IAEA, Austria) 

EU
RO

PE
	
  

RU
SS
IA
	
          Institute of Spectroscopy RAS 

         Institute of Atmospheric Optics  
         Institute for Astronomy RAS  

Russian Federal Nuclear Center-  All-
Russian Institute of Technical Physics 

Corporacion Parque tecnologico de 
Merida (IVIC) 
Universidade Federal do Paraná 
(Brazil) So

ut
h	
  

Am
er
ic
a	
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AS
IA
-­‐	
  

PA
CI
FI
C	
  

Tata Institute for Fundamental 
Research, India 
Korea Atomic Energy Reserch 
Institute, South Korea 
Australian National University 
Flinders University (Australia) 
National Institute for Fusion Science 
(Japan) 

U
SA

	
   NIST 
The Harvard-Smithsonian Center for    
Astrophysics  
Jet Propulsion Laboratory from NASA, 
CALTECH 

University of South Africa, South 
Africa Af
ric
a	
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Databases	
   Type	
  of	
  A&M	
  Data	
   Partners	
   Applica:on’s	
  Fields	
  
VALD	
   Atomic	
  Linelists	
   Uppsalla,	
  Vienna,	
  Moscow	
  –	
  

N.	
  Piskunov	
  
Stellar	
  -­‐	
  GAIA	
  

CHIANTI	
   Atomic	
  Linelists	
  and	
  collisions	
   Cambridge	
  (UK)+MSSL/UCL	
  –	
  
H.	
  Mason,	
  G.	
  Rixon	
  

Solar	
  Physics	
  

Spectr-­‐W3	
   Atomic	
  Linelists	
  and	
  Collisions	
   Russia	
  (RFNC	
  VNIITF	
  )	
  –	
  P.	
  
Loboda	
  

Solar/Stellar	
  Physics	
  +	
  
Fusion	
  

Atomic	
  LineShiYs/Broadening	
  with	
  
charged	
  perturbers	
  

Observatory	
  of	
  	
  Belgrade	
  
(Serbia)	
  +	
  Observatory	
  of	
  
Paris	
  (LERMA)	
  –	
  M.	
  
Dimitrijevic/S.	
  Sahal-­‐Bréchot	
  

Stellar	
  Physics	
  +	
  
Plasmas	
  

TopBase	
  
Atomic	
  Linelists	
  and	
  Collisions	
  
from	
  Opacity	
  Project	
  and	
  IRON	
  
Project	
  

Observatory	
  of	
  Paris	
  
(LERMA)	
  +	
  CTPM	
  (Venezuela)	
  
+	
  CDS	
  (Strasbourg,	
  Fce)	
  –	
  C.	
  
Zeippen/C.	
  Mendoza/F.	
  
Delahaye	
  

Stellar	
  Physics	
  

CDMS	
   Molecular	
  Linelists	
  (mm,	
  Sub-­‐mm)	
   Cologne	
  (Germany)	
  –	
  S.	
  
Schlemmer	
  

ISM	
  +	
  Earth	
  

JPL	
  	
   Molecular	
  Linelists	
  (mm,	
  Sub-­‐mm)	
   Pasadena	
  (USA)	
  +	
  Cologne	
  
(Germany)	
  –	
  B.	
  Drouin	
  

ISM	
  +	
  Earth	
  
	
  

SMPO	
   O3	
  linelists	
   Reims	
  (France)+	
  Tomsk	
  
(Russia)	
  –	
  V.	
  Tyuterev	
  

Earth	
  –	
  Exo-­‐Planets	
  

MeCaSDa	
   Linelists	
  CH4	
  
	
  

Dijon	
  (France)	
  –	
  V.	
  Boudon	
   Earth,	
  Planets,	
  Exo-­‐
Planets,	
  Brown	
  dwarfs	
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Databases	
   Type	
  of	
  A&M	
  Data	
   Partners	
   Applica:on’s	
  Fields	
  

HITRAN	
   Molecular	
  Linelists	
  and	
  
Broadening	
  Coefficients	
  

Harvard	
  (USA)	
  +	
  UCL	
  –	
  L.	
  
Rothman+	
  	
  J.	
  Tennyson	
  

Earth,	
  Planets,	
  Exo-­‐
Planets	
  

CDSD	
   CO2	
  Linelists	
   IAO,	
  Tomsk	
  –	
  V.	
  Perevalov	
   Earth,	
  Planets,	
  Brown	
  
Dwarfs	
  

W@SIS	
   Water	
  Informa7on	
  System	
   IAO,	
  Tomsk	
  –	
  A.	
  Fazliev+	
  
UCL	
  (J.	
  Tennyson)	
  

Earth	
  and	
  Planets	
  

KIDA	
   Kine7c	
  Data	
   Bordeaux	
  (France)	
  –	
  V.	
  
Wakelam	
  

ISM	
  -­‐	
  Planetology	
  

UdfA	
   Kine7c	
  Data	
  (ex-­‐UMIST)	
   Belfast	
  (UK)	
  –	
  T.	
  Millar	
   ISM	
  -­‐	
  Planetology	
  
	
  

GhoSST	
   Solid	
  Spectroscopy	
  Data	
   Grenoble	
  (France)	
  –	
  B.	
  
Schmij	
  

Planetology,	
  ISM	
  

LASP	
   Solid	
  Spectroscopy	
  Data	
  
	
  

Obs.	
  of	
  Catania	
  –	
  G.	
  Leto	
   Planetology,	
  ISM	
  
	
  

BASECOL	
   Low	
  Energy	
  Molecular	
  
Collisions	
  	
  

Observatory	
  of	
  Paris	
  –	
  
M.L.	
  Dubernet	
  

ISM	
  

PAH	
   PAH	
  Theore7cal	
  Data	
  and	
  soon	
  
experimental	
  Data	
  

Observatory	
  of	
  Cagliari	
  
(Italy)	
  –	
  IRAP	
  (Toulouse,	
  
France)	
  –	
  G.	
  Mulas+C.	
  
Joblin	
  

ISM	
  and	
  Planets	
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Databases	
   Type	
  of	
  A&M	
  Data	
   Partners	
   Applica:on’s	
  Fields	
  

Lund	
  DB	
   Experimental	
  Data	
  for	
  
transi7ons	
  and	
  life7mes	
  

Lund	
  University	
   Stellar	
  

RADAM	
   Database	
  for	
  Radia7on	
  
damage	
  of	
  molecules	
  of	
  
biological	
  interest	
  induced	
  by	
  
ion	
  collisions:	
  cross	
  sec7ons	
  
and	
  fragmenta7on	
  yields	
  

GANIL	
  -­‐	
  FRANCE	
   Biology	
  –	
  radia7on	
  
Damage	
  

IDEABD	
   Dissocia7ve	
  electron	
  
ajachment	
  upon	
  interac7on	
  
of	
  low	
  energy	
  electrons	
  with	
  
molecules.	
  

Innsbrück	
   Radia7on	
  Damage	
  

ECaSDa	
   Ethene	
  Calculated	
  LInelists	
   Reims	
  –	
  L.	
  Daumont	
   Earth	
  and	
  Planets	
  

ALADDIN2	
   Sub-­‐Set	
  of	
  IAEA	
  ALADDIN	
  :	
  
atomic	
  collisions	
  

IAEA	
  -­‐	
  Vienna	
   Plasmas	
  

DESIRE	
   Spectroscopy	
  of	
  Rare	
  Earth	
  
Element	
  	
  

Belgium	
   Plasmas	
  -­‐	
  Etching	
  
	
  

SESAME	
   Electronic	
  Spectra	
  of	
  atoms	
  
and	
  molecules	
  

Paris	
  Obs.	
  –	
  E.	
  Roueff	
   ISM	
  -­‐	
  Stellar	
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What can we currently do with VAMDC? 
  

Virtual Atomic and Molecular Data Centre  
	
  

Ø  Query	
  all	
  registered	
  databases	
  via	
  the	
  Portal	
  (www.portal.eu)	
  or	
  orther	
  portals	
  
u  Visualisa:on	
  of	
  Data	
  
u  Download	
  of	
  Data	
  
u  (Maintenance/Upgrade:	
  M.	
  Doronin,	
  N.	
  Moreau)	
  
	
  

Ø  Standalone	
  Work	
  with	
  SoYware:	
  	
  	
  	
  
u  Query	
  databases	
  
u  Mix	
  heterogeneous	
  databases	
  
u  Download	
  
à  Example	
  of	
  SPECTCOL	
  so<ware	
  (Y.A.	
  Ba)	
  
	
  

Ø  Include	
  new	
  databases	
  or	
  data	
  in	
  the	
  infrastructure	
  

Ø  Use	
  of	
  our	
  libraries	
  in	
  user	
  applica7ons	
  in	
  order	
  to	
  access	
  the	
  VAMDC	
  registered	
  
databases	
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Only possible through SPECIES 
Database based on InchiKey and 
VAMDC Identifier 

Portal User Guide 
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XSAMS Processor Services independant of  
Portal: can have your own  on  portal 
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For molecular spectroscopy 
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Data are sent to TOPCAT VO tool 
  Full compatibility with Virtual Observatory Tools  



What can we currently do with VAMDC? 
  

Virtual Atomic and Molecular Data Centre  
	
  

Ø  Query	
  all	
  registered	
  databases	
  via	
  the	
  Portal	
  (www.portal.eu)	
  or	
  orther	
  portals	
  
u  Visualisa7on	
  of	
  Data	
  
u  Download	
  of	
  Data	
  
	
  

Ø  Standalone	
  Work	
  with	
  SoYware:	
  	
  	
  	
  
u  Query	
  databases	
  
u  Mix	
  heterogeneous	
  databases	
  
u  Download	
  
à  Example	
  of	
  SPECTCOL	
  so<ware	
  
	
  

Ø  Include	
  new	
  databases	
  or	
  data	
  in	
  the	
  infrastructure	
  

Ø  Use	
  of	
  our	
  libraries	
  in	
  user	
  applica7ons	
  in	
  order	
  to	
  access	
  the	
  VAMDC	
  registered	
  
databases	
  

PCMI	
  –	
  VAMDC	
  -­‐	
  28/10/2014	
   13	
  



PCMI	
  –	
  VAMDC	
  -­‐	
  28/10/2014	
  

Provide to users  GUI to 
  solve specific users problems 

Non-LTE Analysis of Spectra requires  
Combined spectroscopic And collision 
Data 

SPECTCOL	
  Tool:	
  	
  www.vamdc.eu/soVware	
  
	
  	
  Current	
  developer:	
  Y.A.	
  Ba,	
  LERMA;	
  	
  
	
  	
  	
  Tested&feedbacks	
  by/from	
  CASSIS	
  Team	
  (IRAP)	
  and	
  P.	
  Schlike’s	
  Team	
  (Koeln)	
  
	
  	
  
 

BASECOL 

CDMS 
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CDMS 

BASECOL 
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Spectro	
  and	
  Collisions	
  are	
  combined	
  

and	
  saved	
  in	
  	
  
customized	
  	
  
outputs 
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What can we currently do with VAMDC? 
  

Virtual Atomic and Molecular Data Centre  
	
  

Ø  Query	
  all	
  registered	
  databases	
  via	
  the	
  Portal	
  (www.portal.eu)	
  or	
  orther	
  portals	
  
u  Visualisa7on	
  of	
  Data	
  
u  Download	
  of	
  Data	
  
	
  

Ø  Standalone	
  Work	
  with	
  SoYware:	
  	
  	
  	
  
u  Query	
  databases	
  
u  Mix	
  heterogeneous	
  databases	
  
u  Download	
  
à  Example	
  of	
  SPECTCOL	
  so<ware	
  
	
  

Ø  Include	
  new	
  databases	
  or	
  data	
  in	
  the	
  infrastructure	
  

Ø  Use	
  of	
  our	
  libraries	
  in	
  user	
  applica7ons	
  in	
  order	
  to	
  access	
  the	
  VAMDC	
  registered	
  
databases	
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What can we currently do with VAMDC? 
  

Virtual Atomic and Molecular Data Centre  
	
  

Ø  Query	
  all	
  registered	
  databases	
  via	
  the	
  Portal	
  (www.portal.eu)	
  or	
  orther	
  portals	
  
u  Visualisa7on	
  of	
  Data	
  
u  Download	
  of	
  Data	
  
	
  

Ø  Standalone	
  Work	
  with	
  SoYware:	
  	
  	
  	
  
u  Query	
  databases	
  
u  Mix	
  heterogeneous	
  databases	
  
u  Download	
  
à  Example	
  of	
  SPECTCOL	
  so<ware	
  
	
  

Ø  Include	
  new	
  databases	
  or	
  data	
  in	
  the	
  infrastructure	
  

Ø  Use	
  of	
  our	
  libraries	
  in	
  user	
  applica:ons	
  in	
  order	
  to	
  access	
  the	
  VAMDC	
  registered	
  
databases	
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Accessing	
  VAMDC	
  from	
  User’s	
  Tool	
  
Specview	
  SoYware	
  

Ø  Specview	
  is	
  a	
  java	
  tool	
  for	
  1-­‐D	
  spectra	
  visualiza7on	
  
www.stsci.edu/ins7tute/soYware_hardware/specview/	
  (I.	
  Busko)	
  

Ø -­‐	
  It	
  can	
  get	
  spectra	
  from	
  VO	
  services	
  (using	
  SSAP	
  
protocol)	
  

Ø -­‐	
  It	
  implements	
  a	
  line	
  iden7fica7on	
  func7on	
  (using	
  
the	
  SLAP	
  VO	
  protocol	
  or	
  lines	
  from	
  local	
  lines)	
  

Ø -­‐	
  We	
  extended	
  this	
  line	
  iden7fica7on	
  func7onnality	
  	
  
using	
  VAMDC	
  services	
  

SSAP VO 
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  –	
  VAMDC	
  -­‐	
  28/10/2014	
   22	
  



PCMI	
  –	
  VAMDC	
  -­‐	
  28/10/2014	
   23	
  

!

LESIA, Observatoire de Paris, J. Aboudarham 
Support from VAMDC: N. Moreau, LERMA 
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CASSIS
LTE model and Radex
Parameters to vary: N, 
Tk, Tex, nH2, Δv, choice 
of the molecule and 
telescope, beam dilution…

Astrophysical template          
(fixed parameters N, Tk, Tex, NH2, 

Δv, choice of the molecule…)

Observed spectra 
(laboratory or telescope)

Spectroscopic and 
molecular  databases 
(JPL, CDMS, 
HITRAN, Basecol, 
LAMDA, NIST)  

Synthetic spectra, Line identification, 
Adjustment of the source parameters

The CASSIS (Centre d'Analyse Scientifique de Spectres Instrumentaux 
et Synthétiques) software has been developed by CESR/IRAP since 
2005. All information about it can be found on a dedicated website: 
http://cassis.irap.omp.eu. The functionalities are represented in the flow 
chart below: 

CASSIS Software 
M. Boiziot, S. Bottinelli, E. Caux, J.M. Glorian, C. Vastel, IRAP, VO-GSO 
Y. A. Ba,VAMDC Support, LERMA2, VO-PDC 
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myXCLASS for CASA 
C. Endres (VAMDC Support), T. Möller, P. Schilke, University of Cologne 

VAMDC has supported the development of 
a toolbox (1) for the Common Astronomy 
Software Applications package (CASA) in 
order to include access to its databases. 
The toolbox contains the myXCLASS 
program, which is used to model 
astronomical spectra by solving the 
radiat ive transfer equat ion for an 
isothermal object in one dimension, 
whereas the finite source size and dust 
attenuation are considered as well.   
(1)  http://www.astro.uni-koeln.de/projects/
schilke/myXCLASSInterface 

Schilke et al., ArXiv e-prints, 
1403.7902 (2014) 



VAMDC	
  Products	
  

Ø Support	
  =	
  	
  
u  Send	
  mail	
  to	
  support@vamdc.eu	
  
u  Go	
  to	
  vamdc.eu/usersupport	
  
u  Tutorial	
  (different	
  types)	
  

Ø Portal	
  =	
  hjp://portal.vamdc.eu	
  
Ø SoYware	
  and	
  Librairies	
  =	
  hjp://vamdc.eu/soYware	
  
Ø Standards	
  =	
  hjp://vamdc.eu/standards	
  
Ø Tutorials	
  =	
  hjp://tutorial.vamdc.eu	
  	
  
Ø Forums	
  =	
  hjp://forum.vamdc.org	
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VAMDC Consortium Website’s Maintenance/Upgrades: Y.A. Ba, LERMA 
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Advantages	
  of	
  Inclusion	
  in	
  
VAMDC	
  	
  

Ø Users	
  can	
  easily	
  	
  access	
  and	
  transform	
  data	
  
Ø Each	
  Data	
  is	
  referenced	
  
Ø Methodology	
  to	
  obtain	
  data	
  can	
  be	
  included	
  
Ø Data	
  can	
  be	
  visualised	
  easily	
  
Ø Similar	
  Databases	
  can	
  be	
  compared	
  easily	
  

u  Improves	
  quality	
  for	
  modeling	
  

Ø Support	
  is	
  provided	
  by	
  VAMDC	
  Team	
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  technical	
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  WG	
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  Collabora7on	
  WG	
  

•  Inclusion	
  of	
  new	
  Databases	
  /	
  Data	
  providers	
  
•  If	
  new	
  data	
  are	
  fully	
  compa7bleà	
  link	
  with	
  Training	
  &	
  Support	
  WG.	
  
•  If	
  data	
  are	
  not	
  compa7ble	
  à	
  link	
  with	
  R&D	
  WG	
  

•  R&D	
  
•  Evolu7on	
  of	
  standard	
  and	
  soYware	
  for	
  mee7ng	
  community	
  needs	
  

•  Monitoring:	
  
•  Maintenance	
  and	
  monitoring	
  of	
  all	
  the	
  element	
  of	
  the	
  infrastructure	
  

C.M. Zwölf 
LERMA 
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Poli7cal	
  and	
  technical	
  organiza7on	
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  Valida7on	
  WG	
   Interna7onal	
  Collabora7on	
  WG	
  

•  Creates	
  and	
  maintains	
  supports	
  and	
  training	
  materials	
  
•  Organize	
  tutorials	
  
•  Work	
  with	
  Technical	
  Opera7onal	
  WG	
  and	
  User	
  WG	
  

•  For	
  building	
  tutorials	
  on	
  up-­‐to	
  date	
  products	
  and	
  features	
  
•  For	
  mee7ng	
  the	
  need	
  of	
  the	
  user	
  community	
  

French Partic. 
N. Moreau 
Y.A. Ba 
C.M. Zwölf 
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Poli7cal	
  and	
  technical	
  organiza7on	
  
Evalua7on	
  Valida7on	
  WG	
   Interna7onal	
  Collabora7on	
  WG	
  

•  Interface	
  between	
  the	
  consor7um	
  and	
  the	
  user	
  communi7es	
  
•  VAMDC	
  users	
  are	
  both	
  

•  End-­‐users:	
  Research,	
  Educa7on,	
  Industry,	
  Outreach	
  
•  Data	
  providers	
  

•  Gather	
  needs	
  from	
  community	
  and	
  relay	
  them	
  to	
  Technical	
  
Opera7onal	
  WG	
  and	
  to	
  Training/Support	
  WG.	
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Poli7cal	
  and	
  technical	
  organiza7on	
  
Evalua7on	
  Valida7on	
  WG	
   Interna7onal	
  Collabora7on	
  WG	
  

•  Defines	
  	
  
•  quality	
  procedures,	
  rules	
  and	
  good	
  prac7ces	
  
•  du7es	
  required	
  from	
  data	
  providers	
  
•  Procedures	
  for	
  publishing	
  new	
  soYware	
  
•  Key	
  performance	
  indicator	
  for	
  evalua7ng	
  the	
  infrastructure	
  

•  Administer	
  collabora7ve	
  tools	
  for	
  technical	
  management	
  (e.g.	
  
Redmine)	
  

C.M. Zwölf 
LERMA 
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  and	
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  Valida7on	
  WG	
   Interna7onal	
  Collabora7on	
  WG	
  

•  Defines	
  	
  
•  Scien7fic	
  evalua7on	
  of	
  datasets	
  contained	
  into	
  the	
  

infrastructure	
  
•  Works	
  

•  Via	
  connec7on	
  to	
  other	
  networks	
  that	
  asses	
  A+M	
  data	
  



Memorandum	
  of	
  Understanding	
  	
  

Ø  Full	
  members	
  (holding	
  a	
  VAMDC	
  Resource)	
  	
  
u  15	
  Members	
  from	
  1rst	
  of	
  November	
  2014	
  (EU+Russia)	
  
u  Accession	
  (by	
  end	
  of	
  2014)	
  

•  Atomic	
  &	
  Molecular	
  Physics	
  Division	
  of	
  India	
  (for	
  several	
  ins:tutes),	
  India	
  
•  NIST	
  Atomic	
  Division,	
  Gaithersburg,	
  USA	
  
•  JPL,	
  B.	
  Drouin,	
  Caltech,	
  USA	
  
•  HITRAN,	
  L.	
  Rothman,	
  CfA,	
  USA	
  

u  Right	
  of	
  Vote,	
  Have	
  free	
  upgrade	
  and	
  training	
  
u  Can	
  use	
  «	
  VAMDC	
  brand»	
  to	
  apply	
  for	
  grant	
  
u  Must	
  have	
  a	
  VAMDC	
  resource	
  or	
  pay	
  Membership	
  Fee	
  

Ø  Board	
  of	
  Directors,	
  Scien7fic	
  and	
  Technical	
  Board	
  
Ø Working	
  Groups	
  

u  Standards,	
  SoYware,	
  Evalua7on	
  of	
  Data	
  
u  User	
  Communi:es	
  Groups	
  
u  Educa:on,	
  Outreach,	
  Industry	
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EDUCATION	
  

INDUSTRY	
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