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Alittle bit of history. from pastto future

A 2002;
A 2006:

A 2007-2008:;

V 20092012:

A July 2011

V 25 Sept. 2012:

A 20132015:;

V 4 Feb. 2014:

A 2014
V 20152019:

Idea...

Concept ...

Contentdemonstrator STSP

C A Ndlidspegtroscopy datamodel

Development of technical demonstrator (OSUG, ...)
Full developments Europlanet+ VAMDCc FP7)of:

SSDM (Solid Spectroscopy Data Model)
and GhoSSHatabase infrastructure

GhoSS1unctional prototype
GhoSSBpenedto the public(v0.5beta-version )

Continuing SSDM ar@hoSStlevelopments
GhoSSdata feeding
GhoSSTipgrade(v0.6

Preparation and opening of a p@SHADE database
Development ofSSHADE infrastructure und&tPN@ 202R | (VESPA JRA)

Openingof SSHADE tparticipating Europeanproducers(VESPA VA)
SSHADABNIine (2017)



GhoSST Web interface

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

Search -~ Data =~ Producer -~ User -~

Manager =~

Home

Data / Advanced spectrum
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File title

File format
Original filename
Analysis

MIR Optical constants spectrum of H2O Ih film at 60 K

ascii-kn

kn-H2Ocr-M.60K

lterative inversion of full optical model of the film+substrate + Kramers-Kronig analysis (but MIR only) - F. Trotta thesis



http://ghosst-prod.obs.ujf-grenoble.fr/

Alittle bit of history. from pastto future

A 2002: Idea...
A 2006: Concept ...
Contentdemonstrator STSP
A 20072008: C A Ndlidspegtroscopy datamodel
Development of technical demonstrator (OSUG, ...)
V 20092012: Full developments Europlanet+ VAMDCc FP7)of:

SSDM (Solid Spectroscopy Data Model)
and GhoSSHatabase infrastructure

A July 2011 GhoSSTunctional prototype
V 25 Sept. 2012: GhoSSbpenedto the public(v0.5beta-version )

A 20132015: Continuing SSDM ar@hoSStlevelopments
GhoSSdata feeding
V 4 Feb. 2014 GhoSSTipgrade(v0.6)

A 2014 Preparation and opening of a p@SHADE database
V 201520109: Development ofSSHADE infrastructure und&tPN@ 202{R | (VESPA JRA)

Openingof SSHADE tparticipating Europeanproducers(VESPA VA)
SSHADABEnNIine (2017)



SSHADE EuropearConsortium of Data Providers

Consortium oR0 solid spectroscopyexperimentalgroups
In 8 Europearcountries (F, GB, D, I, E, CH, PL, HU)
Involving~65 peoples

Eachwith particular expertises on:
- somewavelengthrange
- specifictechniques
- type of materialsand physicechemicalconditions
-type of data angroduct2 X

SSHADABEIog: http://blog.sshade.eu



http://blog.sshade.eu/

The SSHAEHIropeconsortium in EPN@20:K)

To To Do To To o Do Do Do Do Do To Do o Do Do Do Do Io P>

IPAG/ Planétg Grenoble- F (Bernard Schmitt, Lydidona] Damien Albert)
OpenUniversity, Milton Keyneg UK (NigelMason)

IAS Univ. ParisSud- F (Emmanuel Dartois, Donaklout)

IRAP/ GPP$Toulouse F - (PatrickPinet YvedDaydoy

IRAP/ MICMAC Toulouse F (KarineDemyk, YvesdDaydoy

LPGUniv Nantes F (YannMorizet, Manuel Giraud)
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P1IM, Univ. AixMarseille- F (PatriceTheuld

IAPS INAF, Romal (Alessandr&otundi VincenzalellaCorte)

IAPS INAF, Romal (FabriziadCapaccioniChristiarnCarl)

LISA,Univ ParisEst- F  (NicolasFray)

AlUODbservatory Jena D (HaraldMutschke JirgenNVeiprechth @ 5 hidtabds€) &
Centro de AstrobiologiaNTACSIE E (Guillermo Mufioz Caro)

Instituto de Estructura de la MaterigMadrid¢ E (VicenteTimén Miguel Angel Moreno)

LATMOS / IMPEnstitut Pierre Simon Laplace= (NathalieCarrascd
LGL / EN&yon- F (BrunoReynard Gilles Montagnaekp.), RazvarCaracastlieory)
KonkolyAstronomical Institute¢ HU (AkosKeresztuni
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Planetary Geology Lablnstitute of Geological Sciences, Polish Academy of ScigrféesJoannaGurgurewiczLuigiCastaldd

Clay Mineral Laboratorylinstitute of Geological Sciences, Polish Academy of Scigrles (Joann@urgurewiczLuigiCastaldd

ESRFFAME line Grenoblec EU / HDenisTestemalelsabelleKieffer



Data of SSHADE

A Spectral ranges:
A from Xray to mm throughU\-VisIR)

A Solids

A Ices(low to high pressurelow to roomtemperature mixtures, matrix
Isolated ...)

A clathrates hydrates, hydrates

A minerals( naturalsand synthesized, rocs

A organicmatter (naturaland synthesized polymers VUV
A Extraterrestriaimatter: meteorites IDPs ...

A alsoliquids

A Data types:

U Spectra
A infraredtransmissiorspectra absorption coefficientsyptical constants
A Ramarspectraet micro-spectroscopy
A reflectancespectra of surfacesspectrophotometricfunctions
A multispectraland multiangularimagery of surfaces

U Bandlist
A position,width, intensity; attribution ... formolecularsolids



SolidSpectroscopdatalnfrastructure for
EuropearData ProvidersSSHADE

SSHADE

asolid SoectroscopyHosting Architecture of Databasesand
Expertise”

A Basedn the GhoSStatabasedevelopmentgEuroplanet- VAMDC)
=> http://ghosst.osug.fr
A Made of:
V | soWispectroscop® A Y USNFIF OS
V ASearchVisualizatiofExportengine
V A set ofdatabasesone pergroup (GhoSSik one ofthem)
V Acommonfundamentaldatabase

A Allhostedat OSUG data center (OSU GrencllEIF)
A SSHADiIll be a service obthersVO EuroplanetvO, VAMDC, ...)



WEB
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Europlanef020RI
JRAS Activities(WP 11)

JRA¢ SSHADE infrastructum@evelopment

Databasesnfrastructure (yearsl ¢ 2)
A Adaptation of SSDM (data model)
A Reorganizatioof databases
A Rewriting datagueries
A Desigrfor easierdataselectionandbrowse
A Creatior customizatiorof one databaseper Lab

Reorganizatiorof databases
A Rewritingimport parsersyear1)
A Tools foreasierdataimport (year2)

VOinteroperability
Awith VESPA/O and VAMD®O gears2 ¢ 3)



Changements de technologies

- nouveau systeme de bases données : PostgreSQL
- nouveau framework avec passage a Python

- But: notamment pour faciliter l'interconnexion avec les
autres projets OV.



SSDM General Structure

Atoms
Molecules Minerals/Rock Meteorites
Chem. Fet SPECIES MATTERS |<Fsteorites | OBJECTS DPs >
Minerals Organics
Cosmicduste
Ices, Minerals, Organics FTIR, Gonio, Raman,
Meteorites, Adsorption SRS ‘ DS UIRUIIER T ‘ Fluo, Microscope, €

\

,§§ .
;s Processings: thermal, pressure,
& EXPERIMENT chemical, irradiation, &

Bandparameters Transmission, Reflection,
Modes attribution Raman, Fluo, Microscopy

Lab spectra
‘ PUBLICATIONS ‘ Band assignments
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Molecular
solids,
Adsorption




SSDMependencies Y
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EuroplaneR020Rl
VA2Activities(WP 6)

VAA ¢ Databasefeeding

Coordination of consortium
A Annimationof SSHADE consortium 5 ]
A5S@St 2LIYSyd 2F GKS O2YY2Yy WolyR fAafl

Supportto consortium
A3 SSHADE consortiumeetings (years 1, 2, 4) o X
AC2ZNXI GA2Yy KON AYAY3I 2F RFEGF®HAS YI yI I
A Preparationof documentations and tutorials fgroviders
A Technicabupportto adaptimport file &interface toeach data set
A In-situ & online support to each database manager
A Help feed dataollected by the visitors of TNA on spectroscapstruments

Support to users
A Tutorials & training for users at conferences (Yeard)3
A Preparation of documentations and tutorials fosers
A Online support



Whodo what

SSHADE management
A Scientific Manager Bernard Schmitt (IPAG)
A Software Manager Damien Albert (OSUG)

SSHADE development
A Databases development Philippe Bollard (IPAG, formerly @oriolys

A Interfaces Design MariaGorbacheva (FlexStudig
AVO interoperability: Damien Albert (OSUG)
A Databases storage Damien Albert (OSUG Data Center, Grenoble)

Data bases feeding

A Consortium/users support:  Scientific Engineer (to be hired @ IPAG)

A Data validation, DB animatiorScientific Manager (one at each consortium group)
A Data preparation & import  Database Manager (one at each consortium group)



SSHADE Time line

2015
A September Start of Europlanet2020Ril
A November Start of SSHADE development

2016
A March 1st SSHADE meeting
AJune Training database managgsession #1()D6.3 VAA VESRAY1)
A August SSHADE prototype delivery (D11.5 JRA VESPA)
A October Training database managgsession#2)

2017
A April Training database managgsessiont3)
AJune 3 databases ingested in SSHADE (D6.3 VAAVESPA Y2)
A August SSHADE infrastructure (D11.7 JRA VESPA)
A September Trainingusers EPS(Session #1) (D6.5 VAA VESPA)
A October 6 databases ingested in SSHADE
A October 2nd SSHADE meeting

A October Training database managgsession#4)



2018
A March
A April
AJune
A September
A October
A November

2019
A March
A March
A April
AJune
A August
A August

SSHADE Time line

Training database managgsession#b)
TraininguserseGlU(session #2) (D6.5 VAA VESPA)

9 databases ingested BSHADE (D6.3 VAAVESPA Y3)

Trainingusers EPS(Sessio#3) (D6.5 VAA VESPA)
Trainingdatabase manage(sessiont6)
12 databasesngestedin SSHADE

15 databases ingested in SSHADE

3rd SSHADHReeting

TraininguserseEGU(session #4) (D6.5 VAA VESPA
18 databasesgestedin SSHADE

SSHADRith 18-20databases (D6.3VAAVESPA Y4)

End ofEuroplanet2020-RI



SSHADE Softpectroscoppata (1)

A IPAG (GhoSS)T

A VistFIRslpectra, opticalconstants andandlistsof ices mineralgrocks, organicmoleculesand materials optical
materials

A VisNIRbidirectionnalreflectancespectra+ BRDF of surfacemows ices mineralgrocks, organicmaterials ...

A UWVis Raman + Fluorescergpectra+ Bandparametersof organicmolecules natural et synthetic
carbonaceousnaterials meteorites IDPs Stardustgrains.

A NIR+MIRnicroscopicspectro-images (spectraind compositiormaps of natural et syntheticcarbonaceous
materials mineralgrocks.

A IAS
A MIR spectraof icesand clathrates hydrates
A MIR spectraorganicmoleculesand materialssynthesizedy VUV irradiation
A MIR+FIRspectraof syntheticcarbonaceousnaterials
A MIR+FIRspectraand Raman mickspectroscopyf meteorites IDPE X

A LPGNantes

A Ramarspectraof icesand clathrates hydrateat high pressures
A NIR reflectancespectraof ices clathrates hydrategndminerals

A IRARGPPS MICMAC

A multispectraland multiangularimageryof mineralsurfaces
A multispectralphotometricfonctions
A FIR+subnm spectraandabsorptioncoefficients ofsyntheticsilicates

A LISA

A MIR spectraof icesand organicpolymers

A LATMOS
A MIR spectraof syntheticorganicgtholins, ...)



SSHADE Soffpectroscoppata (2)

A PIM

A MIR spectraof icesand organicmoleculessynthesizedy VUV irradiation andhemicakeactions
A MIR spectrade moleculessolatedin matrices.

A LGL, ENSyon

A Ramarspectraof mineralsand meteorites

A OpenUniversity
A VUVspectraof ices

A Univ. of Bern

A multi-bands photometry of various materials: ices, organics, mixtures, ...

A IAPS

A Spectraof meteorites minerals saltsand rocks

A AIU Observatoryo5h/ /5 QRI Gl ol asQe
A optical constans of minerals

A Centro de Astrobiologia
A NIRFIR spectra of ices ...

A Instituto de Estructura de la Materia
A NIRFIR spectra + optical constants of ices, organic molecules, phyllosilicates

A Konkoly Astronomical Institute
A MIRspectraof meteoritesandclayminerals

A Planetary Geology Lab

A NIRMIR spectra of volcanic rocks

A Clay Mineral Laboratory

A MIRspectraof meteoritesandclayminerals

A ESRE Fame Line

A X-Rayspectraof minerals meteoritesandvariousmaterials



Someacecontributions to SSHADE

IPAG
CNRS UJF
France

NIRoptical
constants as

functionof T
(H20ice)
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Figure 2. Illustration of the temperature dependence of our HaQ ice absorption coefficients. (a)
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Somaeace contributions to SSHADE

IPAG
CNRSUJF
France

NIRoptical
constants of
organics

Absorbance
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Someacecontributions to SSHADE

IPAG
CNRS UJF
France

MIRspectra
of complex
organics
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Fig. 5. The symmetric and antisymmetric C-H stretching bands of CH; and CHs
chemical groups in a terrestrial kerogen, SAS0 and series of N-rich photolysis prod-



Someacecontributions to SSHADE

IPAG
CNRS UJF
France

NIRspectra
of H20
adsorption
on minerals
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Fig. 11. Reflectance spectra of the ferrihydrite sample measured under different values of water vapor relative pressure.



Someacecontributions to SSHADE

AS- Univ
Paris Sud
-rance

Molecular solids: ices

Ices, including photolysis & radiolysis: mixtures

multicomponents (>3) samples
molecular complexes
(e.g. ammonia hydrate, CH,OH/CO, complexes)
IR transmission: band shapes, intensities
and positions

Clathrate hydrates:
FTIR spectroscopy

- transmission technique

Optical depth

Water ice compaction under ion beam
a

T T T T T A T T T 1.4

OH db intearated optical deptn (¢m™)

- LFA . 1 TR 0.0
3740 3720 3700 3680 3660 3640 0 107 10" 1o 10" 10"
Wavenumber {cm™') Fluence (ions/cm?)

Dartois et al. 2013, A&A 557, A97

(Bruker IFS 66v, Globar IR source, KBr beamsplitter Methane clathrate

HgCdTe detector cooled at LN,)

- resolution: up to 0.15 cm!
- range: 7500-400 cm!
- temperature: 6-200 K (depending on species)

Results:

baseline corrected spectra,
band positions and width
in some cases integrated intensities
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ol e e by by g
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Dartois & Deboffle 2008, A&A 4902, L19-L.22



Someaicecontributions to SSHADE
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Someaicecontributions to SSHADE

Centro de
Astrobiologia
INTACSIC
Spain

MIRspectraof
monolayers



