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Solid SpectroscopyData Bases

SSDM: the Data Model
SSHADE: the HostingArchitecture of Databases
GhoSST: the first Databasein Grenoble for 

Astrophysicsand Planetology



Å2002: Idea...

Å2006: Concept ...

Content demonstrator: STSP

Å2007-2008: CƛǊǎǘ άsolidspectroscopyέ datamodel

Development of technical demonstrator (OSUG, ...)

V2009-2012: Full developments (Europlanet+ VAMDC ςFP7) of:

SSDM (Solid Spectroscopy Data Model) 
and GhoSSTdatabase infrastructure

ÅJuly 2011 GhoSSTfunctional prototype

V25 Sept. 2012: GhoSSTopenedto the public (v0.5 beta-version )

Å2013-2015: Continuing SSDM and GhoSSTdevelopments

GhoSSTdata feeding

V4 Feb. 2014: GhoSSTupgrade (v0.6)

Å2014 Preparation and opening of a pre-SSHADE database

V2015-2019: Development of SSHADE infrastructure underEPN@2020-RI (VESPA JRA)

Openingof SSHADE to participatingEuropeanproducers(VESPA VA) 

SSHADE online (2017)

A little bit of history: from pastto future



GhoSST Web interface

Å Public version of GhoSST accessible at:     http://ghosst.osug.fr

http://ghosst-prod.obs.ujf-grenoble.fr/
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SSHADE  EuropeanConsortium of Data Providers

Consortium of 20solidspectroscopyexperimentalgroups 

in 8 Europeancountries (F, GB, D, I, E, CH, PL, HU)

involving~65peoples

Eachwith particular expertises on:

- somewavelengthrange

- specifictechniques

- type of materialsand physico-chemicalconditions

- type of data and productsΣ Χ 

SSHADE blog : http://blog.sshade.eu

http://blog.sshade.eu/


The SSHADE-Europe consortium in EPN@2020-RI

Å IPAG/ Planéto, Grenoble - F    (Bernard Schmitt, Lydie Bonal, Damien Albert)

Å Open University, Milton Keynes ςUK   (Nigel Mason)

Å IAS, Univ. Paris-Sud - F    (Emmanuel Dartois, Donia Baklouti) 

Å IRAP/ GPPS, Toulouse - F    (Patrick Pinet, Yves Daydou)

Å IRAP/ MICMAC, Toulouse - F   (Karine Demyk, Yves Daydou)

Å LPG, Univ. Nantes- F  (Yann Morizet, Manuel Giraud)

Å Space and Planetary Science Division, Univ. of Bern - CH  (Antoine Pommerol)

Å PIIM, Univ. Aix-Marseille- F   (Patrice Theulé)

Å IAPS, INAF, Roma - I   (Alessandra Rotundi, Vincenzo dellaCorte)

Å IAPS, INAF, Roma - I   (Fabrizio Capaccioni, Christian Carli)

Å LISA,Univ. Paris-Est- F    (Nicolas Fray)

Å AIU Observatory, Jena - D   (Harald Mutschke, Jürgen Weiprechtύ ώ5h//5 ΩdatabaseΩϐ

Å Centro de Astrobiología, INTA-CSIC ςE   (Guillermo Muñoz Caro)

Å Instituto de Estructura de la Materia, Madrid ςE   (Vicente Timón, Miguel Angel Moreno)

Å LATMOS / IMPEC, Institut Pierre Simon Laplace  - F    (Nathalie Carrasco)

Å LGL / ENS-Lyon- F (Bruno Reynard, Gilles Montagnac (exp.), RazvanCaracas (theory)

Å KonkolyAstronomical InstituteςHU   (AkosKereszturi)

Å Planetary Geology Lab., Institute of Geological Sciences, Polish Academy of Sciences ςPL   (Joanna Gurgurewicz, Luigi Castaldo)

Å Clay Mineral Laboratory, Institute of Geological Sciences, Polish Academy of Sciences ςPL   (Joanna Gurgurewicz, Luigi Castaldo)

Å ESRF / FAME line, Grenoble ςEU / F (Denis Testemale, Isabelle Kieffer)



Data of SSHADE
ÅSpectral ranges:
Åfrom X-ray to mm  (throughUV-Vis-IR)

ÅSolids:
ÅIces(low to high pressure, low to room temperature, mixtures, matrix 

isolated, ...)
Åclathrates hydrates, hydrates
Åminerals( naturalsand synthesized), rocs 
Åorganicmatter (naturaland synthesized), polymers, VUV 
ÅExtraterrestrialmatter: meteorites, IDPs, ...
Åalsoliquids

ÅData types:

üSpectra
Åinfraredtransmission spectra, absorption coefficients, opticalconstants
ÅRaman spectraet micro-spectroscopy
Åreflectancespectra of surfaces, spectro-photometricfunctions
Åmultispectraland multi-angularimagery of surfaces

üBandlist
Åposition, width, intensity, attribution ... for molecularsolids



Solid Spectroscopydata Infrastructure for 
EuropeanData Providers: SSHADE

SSHADE:
άSolid SpectroscopyHostingArchitecture of Databasesand 

Expertise"

Å Basedon the GhoSSTdatabasedevelopments(Europlanet+ VAMDC)
=> http://ghosst.osug.fr

ÅMade of:
V ! ΨsolidspectroscopyΩ ƛƴǘŜǊŦŀŎŜ 

V A Search/Visualization/Export engine

V A set of databases: one per group  (GhoSSTisone of them)

V A commonfundamentaldatabase

Å All hostedat OSUG data center (OSU Grenoble - UJF)

Å SSHADE will bea service of othersVO (Europlanet-VO, VAMDC, ...)
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Europlanet2020-RI 
JRA-5 Activities(WP 11)

JRA  ςSSHADE infrastructure development

Databasesinfrastructure (years1 ς2)
ÅAdaptation of SSDM (data model) 
ÅReorganizationof databases
ÅRewriting data queries
ÅDesign for easierdata selectionand browse
ÅCreation/customizationof one databaseper Lab

Reorganizationof databases
ÅRewriting import parsers(year1)
ÅTools for easierdata import (year2)

VO interoperability
Åwith VESPA-VO and VAMDC-VO (years2 ς3)



Changements de technologies

- nouveau système de bases données : PostgreSQL

- nouveau framework avec passage à Python

- But: notamment pour faciliter l'interconnexion avec les 

autres projets OV. 



SSDM General Structure
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SSDM Dependencies
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Europlanet2020-RI 
VA2 Activities(WP 6)

VAA  ςDatabasefeeding
Coordination of consortium
ÅAnnimationof SSHADE consortium
Å5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ŎƻƳƳƻƴ ΨōŀƴŘ ƭƛǎǘ ŘŀǘŀōŀǎŜΩ

Support to consortium
Å3  SSHADE consortium meetings (years 1, 2, 4)
ÅCƻǊƳŀǘƛƻƴκǘǊŀƛƴƛƴƎ ƻŦ ŘŀǘŀōŀǎŜ ƳŀƴŀƎŜǊǎ ŀƴŘ ΨŦŜŜŘŜǊǎΩ ό¸ŜŀǊǎ м - 3)
ÅPreparation of documentations and tutorials for providers
ÅTechnical support to adapt import file & interface to each data set
ÅIn-situ & on-line support to each database manager
ÅHelp feed data collected by the visitors of TNA on spectroscopic instruments

Support to users
ÅTutorials & training for users at conferences (Years 3 - 4)
ÅPreparation of documentations and tutorials for users
ÅOn-line support



Whodo what

SSHADE management
ÅScientific Manager: Bernard Schmitt (IPAG)

ÅSoftware Manager: Damien Albert (OSUG)

SSHADE development
ÅDatabases development: Philippe Bollard   (IPAG, formerly @ Coriolys)

ÅInterfaces Design: Maria Gorbacheva (Flex-Studia)

ÅVO interoperability: Damien Albert (OSUG)

ÅDatabases storage: Damien Albert (OSUG Data Center, Grenoble)

Data bases feeding
ÅConsortium/users support: Scientific Engineer (to be hired @ IPAG)

ÅData validation, DB animation   Scientific Manager (one at each consortium group)

ÅData preparation & import Database Manager (one at each consortium group)



SSHADE Time line
2015
ÅSeptember Start of Europlanet2020-RI
ÅNovember Start of SSHADE development

2016
ÅMarch 1st SSHADE meeting
ÅJune Training database managers(session #1) (D6.3 VAA VESPA ςY1)
ÅAugust SSHADE prototype delivery (D11.5 JRA VESPA)
ÅOctober Training database managers (session #2) 

2017
ÅApril Training database managers (session #3) 
ÅJune 3 databases ingested in SSHADE (D6.3 VAA VESPA ςY2)
ÅAugust SSHADE infrastructure (D11.7 JRA VESPA)
ÅSeptember Training users EPSC (session #1) (D6.5 VAA VESPA)
ÅOctober 6 databases ingested in SSHADE
ÅOctober 2nd SSHADE meeting
ÅOctober Training database managers (session #4) 



SSHADE Time line
2018
ÅMarch Training database managers (session #5) 

ÅApril Training users EGU (session #2) (D6.5 VAA VESPA)

ÅJune 9 databases ingested in SSHADE (D6.3 VAA VESPA ςY3)

ÅSeptember Training users EPSC (session #3) (D6.5 VAA VESPA)

ÅOctober Training database managers (session #6) 

ÅNovember 12 databasesingested in SSHADE

2019
ÅMarch 15 databases ingested in SSHADE

ÅMarch 3rd SSHADE meeting

ÅApril Training users EGU (session #4) (D6.5 VAA VESPA)

ÅJune 18 databasesingested in SSHADE

ÅAugust SSHADE with 18-20 databases (D6.3 VAA VESPA ςY4)

ÅAugust End of Europlanet2020-RI



SSHADE Solid SpectroscopyData (1)
ÅIPAG   (GhoSST)

ÅVis-FIR spectra, opticalconstants and bandlistsof ices, minerals/rocks, organicmoleculesand materials, optical
materials. 

ÅVis-NIR bidirectionnalreflectancespectra+ BRDF of surfaces: snows, ices, minerals/rocks, organicmaterials, ... 
ÅUV-Vis Raman + Fluorescence spectra+ Band parametersof organicmolecules, naturalet synthetic

carbonaceousmaterials,  meteorites, IDPs, Stardustgrains. 
ÅNIR+MIR microscopicspectro-images (spectral and composition maps) of naturalet syntheticcarbonaceous

materials, minerals/rocks. 

ÅIAS
ÅMIR  spectraof icesand clathrates hydrates 
ÅMIR  spectraorganicmoleculesand materialssynthesizedby VUV irradiation
ÅMIR+FIR  spectraof syntheticcarbonaceousmaterials. 
ÅMIR+FIR  spectraand Raman micro-spectroscopyof meteorites, IDPsΣ Χ

ÅLPGNantes
ÅRaman spectraof icesand clathrates hydrates at high pressures
ÅNIR  reflectancespectraof ices, clathrates hydrates and minerals

ÅIRAP-GPPS+ MICMAC
Åmultispectraland multi-angularimageryof mineralsurfaces
Åmultispectralphotometricfonctions 
Å FIR+sub-mm spectraand absorption coefficients of syntheticsilicates

ÅLISA
ÅMIR  spectraof icesand organicpolymers

ÅLATMOS
ÅMIR  spectraof syntheticorganics(tholins, ...)



ÅPIIM
Å MIR  spectraof icesand organicmoleculessynthesizedby VUV irradiation and chemicalreactions

Å MIR  spectrade moleculesisolatedin matrices.

ÅLGL, ENS-Lyon
Å Raman spectraof mineralsand meteorites

ÅOpen University
Å VUV spectraof ices

ÅUniv. of Bern
Å multi-bands photometry of various materials: ices, organics, mixtures, ...

Å IAPS
Å Spectraof meteorites, minerals, saltsand rocks

ÅAIU Observatory  ώ5h//5 ΩŘŀǘŀōŀǎŜΩϐ
Å optical constans of minerals

ÅCentro de Astrobiología
Å NIR-FIR spectra of ices ...

Å Instituto de Estructura de la Materia
Å NIR-FIR spectra + optical constants of ices, organic molecules, phyllosilicates 

ÅKonkoly Astronomical Institute
Å MIR spectraof meteoritesand clayminerals

ÅPlanetary Geology Lab.
Å NIR-MIR spectra of volcanic rocks

ÅClay Mineral Laboratory
Å MIR spectraof meteoritesand clayminerals

ÅESRF ςFame Line
Å X-Ray spectraof minerals, meteoritesand variousmaterials

SSHADE Solid SpectroscopyData (2)



Someicecontributions to SSHADE

IPAG
CNRS - UJF
France

NIR optical
constants as 
functionof T

(H2O ice)



Someicecontributions to SSHADE

IPAG
CNRS - UJF
France

NIR optical
constants of  

organics



Someicecontributions to SSHADE

IPAG
CNRS - UJF
France

MIR spectra
of complex

organics



Someicecontributions to SSHADE

IPAG
CNRS - UJF
France

NIR spectra
of H2O 

adsorption 
on minerals



Someicecontributions to SSHADE

IAS - Univ. 
Paris Sud
France



Someicecontributions to SSHADE

Centro de 
Astrobiologia
INTA-CSIC
Spain

VUV spectraof 
icesand 
isotopes

Cruz-Diaz et al., MNRAS, 2014 



Someicecontributions to SSHADE

Centro de 
Astrobiologia
INTA-CSIC
Spain

MIR spectraof 
monolayers


