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Last developments of GhoSST
and its Solid Spectroscopy Data Model
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Solid Spectroscopy Data Bases

SSDM: the Data Model

SSHADE: the Hosting Architecture of Databases

GhoSST: the first Database in Grenoble for
Astrophysics and Planetology
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Laboratory spectroscopic databases for solids :

- Develop a Solid spectroscopy data model (SSDM)

- Generate a first new database with IPAG data (GhoSST) covering :
- UV-to-FIR transmission spectroscopy of ices and simple organics

- UV-to-NIR bidirectional reflection spectroscopy of solid surfaces (planetary
materials; minerals and ices, meteorites, organics, adsorption, processed, ...)

- IR, Raman and Fluorescence micro-spectrometry

(minerals, meteorites, organics...)
- Band list of molecular solids and adsorbed molecules

=» public version of GhoSST delivered: 25" September 2012

- Develop a generic database infrastructure (SSHADE) (+ some tools)
for spectroscopic data of solids (to be available to other data producers, in a second step).



SSDM General Structure

INSTRUMENT

EXPERIMENT

IGURNAL OF GROMIYSICAL RESEARCHL VOL. 15, MO. 1, PAGES 25509-25522 OCTORER 2 19%

“The temperature-dependent near-infrared
absorption spectrum of hexagonal H,0 ice

W. M. Grundy ! and B. Schmitt
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Development of SSDM Datamodel
(v 0.6)

*Improvements of core Data Model (species/samples/instruments/spectra)

* Species and Matters:
 Mineral species
« Chemical functions
« Mineral & Rock matters
 Meteorite matters & meteorite objects
 Organic matters

* Publications

*Band list data model : bands and states
- Bands parameters
- position (energy), width, shape, intensities (peak and integrated)
- accuracy / quality / evaluation
- Transitions assignment
- states ON, ...
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Development of SSDM Datamodel
(v 0.6)

*Improvements of core Data Model (species/samples/instruments/spectra)

* Species and Matters:
 Mineral species
« Chemical functions
« Mineral & Rock matters
« Meteorite matters & meteorite objects
« QOrganic matters

* Publications

*Band list data model : bands and states
- Bands parameters
- position (energy), width, shape, intensities (peak and integrated)
- accuracy / quality / evaluation
- Transitions assignment
- states OQN,



Sample — Species — Matters & Objects

Sample Matter
Layers - mineral, rock
Materials or »| - Mmeteorite ==
Constituents - organic

: - Sol Syst Dust =
Species )

¥

Matter materials

- Materials or Complex

EXPERIMENT - Constituents i

- Species i

#_, I

v v |
Species Species Species I
Molecules [ Atoms Minerals .
|

I

L 4 \ . I

Chemical functions |e= « = & = ™ & = ¢ = o = = —r




Development of SSDM Datamodel
(v 0.6)

*Improvements of core Data Model (species/samples/instruments/spectra)

* Species and Matters:
 Mineral species
« Chemical functions
« Mineral & Rock matters
 Meteorite matters & meteorite objects
 Organic matters

* Publications

*Band list data model : bands and states
- Bands parameters
- position (energy), width, shape, intensities (peak and integrated)
- accuracy / quality / evaluation
- Transitions assignment
- states OQN,



Publications

— — — P— - —

Home Search~ Data~ Producer~ Manager~ User~
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Publication Cited publications

Publication

D 104

uiD PUBLI_Schmitt_2003
Authors B. Schmitt, S. Rodriguez

Year 2003 77 importh

Title Possible identification of local deposits of CI2502 on lo from NIMS/Galileo spectra

Type and access

Type Journal
Document type article

State published
Access nights publisher free

Content

Abstract Starting from the recent discovery of chlorine ions in lo's plasma torus, we searched for evidence of Cl-bearing species at the surface of the satellite. We have identified CI2502, with possible contribution by CISO2, as candidates for the
absorber(s) of the 3.92 um band locally present in NIMS/Galileo spectra of the reddish deposits south of Marduk's volcanic center Low-temperature laboratory measurements of the infrared spectra of several Cland S-bearing malecules in
the solid state, coupled with radiative transfer modeling, first allowed us to select four candidate molecules. Their abundance and stability at lo's surface have been tested through formation, condensation, and destruction scenarios using
volcanic and atmospheric models completed with chemical and thermodynamical data. In particular, the sublimation rates of solid CI2S02 and SO2 have been measured to study the selective condensation of these species. CI2502

diluted at ~1% in a milimeter thick layer of solid SO2 is the favorite candidate for the 3.92 pm band. We strongly favor a formation process of this molecule by heterogeneous reaction of Cl atoms on SO2 ice condensing on plume particles
or at lo's surface. The high CI2502 abundance observed implies that a Cl-rich volcanic eruption ([Cl - (Na + K)/S = 0.015) occurred at Marduk. CISOZ2 is a potential additional contributor to the band. Pure H2S is safely discarded as it is
extremely unstable at lo's surface but an upper limit of 0.01% is derived for H2S diluted in SO2. Finally, chemical constraints allow us to firmly exclude H2S2. We also suggest that CI2S may be an alternative explanation for the reddish
coloration of some volcanic deposits.

Keywords spectroscopy, thermodynamics, transmission, absorbance spectra, optical constants spectra, band position, near-IR, molecular solid, ice, CI2502, SO2, H2S, radiative transfer simulation, surface, lo

Contents sample, spectral data, thermodynamic data, planetary sciences, spectral data use,

Document

Journal Journal of Geophysical Research - Planets
Acronym JGRE

Volume 108

Issue E9

First page 5104

Last page 5122

Pages number 19

Links

Pdf schmitt03-JGRE-108-5104.pdf

Doi 10.1029/2002JE001988

Url http:/idx.doi.org/10.1029/2002JE001988

ADS Url http:/fadsabs._harvard.edu/abs/2003JGRE..108.51045
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Band list and Bands
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BANDLIST_12CH4_pure_30K

Band list of 2CHy in pure CH, ice | at 30K - Vis-NIR-MR
absorption band list
8
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2013-01-21: new band list of 12CH4 in pure CH4 ice | at 30K - Vis-NIR-MIR
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Development of GhoSST interface

import / search /vizualization / export / ... : still lot of developments in progress

GhoSST™

Data / Experiment / Sample / Layer

Layer
D 47
Layer organization in sample 07 e - . -
Order 1 ——f\f \/ —\
Type granular s
Comments small mechanical pressure when sample was flattened with a spatula v 08 Il
Layer physical characteristics E \-"'\, e .
Thickness (mm) 1 FRLE] R \ T — ~
Thickness error (mmy) 0.1 H
Texture loose granular [i4 0 [ \
Porosity 053 T |
Density (g/cm3) 0.65 § \
Layer formation conditions @ 03 I \
Deposition conditions manual deposition 3 |
Deposition temperature (K) 300 o 02 L
Annealing temperature (K) 443 :
Layer materials mixing o [ A
Mumber of materials 4 g
O Snecie 10 ) DHSne ) 0 &
Sample name and references 15 Y] 25 3 35 4
1D 48 Wavenumeer (rm-1)
Sample name H2O adsorbed on Smectite - 243K —_—
Date 2008-02-01
Comments Sample temperature error is mostly due to possible vertical temperature gradient in the sample. Temperature reading accuracy and stability is 0.1K - Fluid error depicts estimated therma
cell - H2O saturation pressure at 243K is 0.37mb
Sample physical characteristics
Surface roughness loww
Thickness 1 mm
Sample layers organization
Mumber of layers 1
Layer addition The sample holder is filled to rim with the non-compacted sample powder and then flattened with a spatula to obtain a smooth surface with limited powder compaction
Sample substrate
Substrate material aluminum anodized black
Sample processings
Processing type fluid
Temperature (K} 2431
Annealing temperature (K) 443
Pressure (bar) o
More details__
Materials
Actions n Name Matter origin Matter family Mole fraction Mass fraction
View 85 Smectite with adsorbed H20 terrestrial mineral 0.75
View 86 Quartz terrestrial mineral 0.08
View 87 Feldspar terrestrial mineral 0.16

View 88 Gypsum terrestrial mineral 0.01




IMPORT for DATA PRODUCERS

Developed:

xml templates for each data type
import tools + validators
control interface

import history D>
import documentation GhoSST
import tUtOriaIS Back-end / Import / Sample

Import file |D:\BdD\Data|DATA-SET\H20\Demo\sampl | _Parcourir_

Import data

*Processed importfile : sample_H20_multilayer-demo_vG.xml.
*Impart type - Sample.
*Database indexes : references are shown in italic)
Sample : CO2+13C1602+H00 / H20 amorphous - dep 10K - bi-film 7+2um . Index : 58
Layer n*1 : 1 materials.
Material : H20 amorphous la. Index : 125
Composition : 1 constituent.
Precursor : H20 gas. Index : 126
Composition : 1 constituent.
Layer n°2 : 1 materials.
Material : CO2+13C1602+HD160 amorphous mix. Index : 127
Composition : 1 constituent.
Precursor ; CO2+13C1602+HD160 gas mix. Index : 128
Composition : 1 constituent.

*Import finished.

Help




Hosting Solid Spectroscopy data of
other Data Providers: SSHADE

SSHADE

“Solid Spectroscopy Hosting Architecture of Databases
and Expertise"”

e Solid Spectroscopy interface

e A database per laboratory

e Also direct link to each individual DB interfaces

e All databases and engines hosted at OSUG data center
(OSU Grenoble - UJF)

e SSHADE will be a client of others VO (IDIS, VAMDC, ...)

e Possible to link to other external Solid Spect. databases (need
interoperability layer with SSDM)
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SSHADE: new SSDM Structure

DB Lab. n
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SSHADE Project

VAMDC/EPN (2009-2012)
— Development of SSDM and GhoSST (with SSHADE compatibility in head)
— Test of data ingestion by others laboratories

In progress:
— 2012: proposition of SSHADE to INSU/CNRS w. 5 French laboratories
— 2013: GhoSST get label from INSU/CNRS
Recommendation from INSU/CNRS to develop SSHADE
Funding asked on French side (OSUG, INSU/CNRS, ASOV, CNES)

— 10/2013: 1%t meeting of SSHADE-France (IPAG, Grenoble)
— 11/2013: 1%t meeting of SSHADE-Europe (OU, Milton Keynes)

Project:
— 2014: start development of SSHADE infrastructure
— 2014/15: start 2-3 new DataBases (to be selected)

— European funding: Horizon 2020 call ?



look at Video: « GhoSST user case »

Analyzing Pluto's surface

[ ] Using GhoSST
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