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@ The SSHADE database infrastructure

A set of databases of spectra of solids
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SSHADE European Consortium of Data Providers

Data from 23 solid spectroscopy experimental groups
In 8 European countries (F, PL, D, GB, CH, E, |, HU) +India +Taiwan
~75 researchers

Each with particular expertise on:

« some wavelength ranges
ou

 type of materials and physico-chemical conditions . AUObs.  gpaL

CML
 specific techniques LATMOS o LISA U. Vienna
IAS °
« type of data and products, ... T b
EshF 4G
: . @ RAP @ PIIM
13 active databases + 2 coming alAPs
JCAB ®U. Parthenope
IEM p

SSHADE Wiki : https://wiki.sshade.eu



https://wiki.sshade.eu/

Main aim of SSHADE

e Provide to the planetary and astrophysics community

— Spectral and spectro-photometric data
e over all the electromagnetic spectrum
e on all types of solid materials (but also liquid)
e from synthetic, terrestrial or extraterrestrial samples

— With well documented information
e on the spectra, samples, experiments ...

— From a set of cutting edge experimental laboratories
e From Europe, Asia, ...

=>» For the analysis, modeling and interpretation of spectroscopic observations
of planetary surfaces, aerosols & grains, + inter- & circumstellar grains, exoplanets...



Which types of materials and samples in SSHADE ?

e Materials : -
— Ices (low/high T-P, mixtures, ...), molecular solids, snow...
— Minerals, rocks :
— Organic solids, polymers, Carbonaceous materials, ... A_ L -

— Inorganic solids, Metals, ... S T
— also some liquids

e Samples
— Synthesized in the laboratory
— Natural terrestrial analogues collected or measured in the field
— Cosmomaterials collected on Earth: (micro-)meteorites, IDPs, ...
— Extra-terrestrial samples collected on planetary bodies: lunar soils...



Which types of spectra in SSHADE ?

e Spectral ranges:

— Designed from g-rays to radio wavelengths A ]
— Now mostly from near-UV to sub-mm (0.3pm - 1mm), & 4
p|US X-rays. I i
* Types of data: L ehesst L
> Spectra

* Transmission spectra, absorption coefficients, optical constants ...
* Reflectance spectra of surfaces, spectro-photometric functions, ...
— Raman spectra & micro-spectroscopy, Fluorescence, ...

ass abs. coef. (cm2/g) of amorphous silicate grains Mg, _ ,Fe,SiOs, x=0.!

— XANES spectra

» Bandlist (under development ...  mid-2019)
* position, width, intensity, vibration modes ... for molecular solids




Examples of SSHADE data

S5HADE

[ @ Experimen | MIR opical

constants spectrum of
H2O la at 15K and Ih at

GhoSST 2
(IPAG — F)

Spectra
* MIR optical
CoNstants spectrum
of H20 la at 13K
* MIR optical
CONStants spectrum
of H20 |h at 60 K

MIR-FIR
optical constants
of ices

crystalline ice - deposition
145K - film 0.74pm

crystalline ice -
deposition 145K -
film 0.74pm

H,O ice crystalline
60 K

H20
crystalline -
phase lh

Spectrum preview

MIR optical constants spectrum of H20 |h at 60 K
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MIR optical constants spectrum of H20 |h at 60 K

Database
@& GhoSST

Spectrum type
optical constants

Version
#1 (2017-11-17 17:25:586)

Real index (n)



Examples of SSHADE data

e Spectrum  #* Wirite your keywords here . E

Experiment and spectra Experiment

=D MIR transmission spectra at

Tamb, 150°C and 300°C of bulk TV Tidde s ot
chandrites in KEr pellats MIR transmission spectra at Tamb, 150°C and 300°C of bulk OV chondrites in KEr pellets

GhoSST e

spectra of bulk Alsnde O chondrite at

i Pl ) & Owner
ambient temperature, T=130°Cand T=
IPAG — F e
& Spectra preview
spectrum  MWIR transmission spectrum of
bulk Allende meteorite in KBr pellet at
ambient temperature MIR transmission spectra at Tamb, 150°C and 300°C of bulk CV
chondrites in KBr pellets
specorum WIR transmission spectrum of
M I R bulk Allende meteorite in KBr pelletat T
=150°C 1.2 4
spectrum MIR transmission spectrum of 1.0
S O r a n C e bulk Allende meteorite in KBr pelletat T
=300°C
0.8 4
L &
S p e Ct ra Of & SubExperiment NMIR Transmizsion E
spectra of bulk Grasnaja CW chondrite at R
ambient temperature, T=150°C and T= &

Meteorites o

@ subEwperiment IR Transmission

spectra of bulk Kaba O chondrite at 0.2 1
ambient temperature, T=150°Cand T=
< 0.0 4
@ SsubEsperimene MR Tranzmizzion 1000 2000 3000 4000 5000
spectra of bulk Mokesia OV chondrite at Wavenumber (cm=!)

ambient temperature, T=1530°Cand T=

. 300°C
( :V < : h O n d rlteS —— MIR transmission spectrum of bulk Allende meteorite in KBr pellet at T = 300°C

- —— MIR transmission spectrum of bulk Mokoia meteorite in KBr pellet at T = 300°C
5. St Ecper et {JFFE R P0s ol —— MIR transmission spectrum of bulk Grosnaja meteorite in KBr peliet at T = 300°C

o Sperm of s Vigawng - ¥ etornte ot —— MIR transmission spectrum of bulk Kaba metesrite in KBr pellet at T = 300°C
y y ambient temperature, T=130°C and T=

WFC —— MIR transmission spectrum of bulk Vigarano meteorite in KBr pellet at T = 300°C

&= Help -

£} Bernard Schmitt -



Examples of SSHADE data

DOCCD
(Univ. Jena - D)

UV-FIR
optical constants
of minerals

Ca-Mg-Fe-silicate
glass with pyroxene,
cosmic composition

SSHADE & User = & Provider = & Admin -

Optical constants from UV

to FIR for a silicate glass of cosmic
compaosition

Spectra
# Optical constants of a Ca-Mg-Fe-
silicate glass with pyroxene
stoichiometry, cosmic composition,
from UV to FIR

Generic sample for Ca-Mg-Fe-

silicate glass with pyroxene stoichiometry,
cosmic compaosition, for combined Rand T
spectroscopy

Generic sample for Ca-

Mg-Fe-silicate glass with pyroxene
stoichiometry, cosmic composition,
to combine R and T spectra

Ca-Mg-Fe-silicate

glass with pyroxene
stoichiometry, cosmic
compasition

Fe-silicate glass with
pyroxene
stoichiometry, cosmic
compaosition

Specoum  # | Search..

Spectrum preview D

Optical constants of a Ca-Mg-Fe-silicate glass with pyroxene,
stoichiometry, cosmic composition, from UV to FIR
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Title

Optical constants of a Ca-Mg-Fe-silicate glass with pyroxene stoichiometry, cosmic composition, from UV to FIR
Database
@& DOCCD
Spectrum type
optical constants

Version
#1(2017-10-25 13:38:31)

Ul



Examples of SSHADE data

@ Spectrum & W

= Experiment and specira

p - ¥ Bernard Schmit -

& your keywords hare . E] = H

BYPASS
(Univ. Bern)

IET=ETn Vis-MIR reflectance spectra
of the sublimation of Water ice partides
containing 1 wi.% Smectite in intra-
mixture

speccrum Vis-MIR reflectance
spectrum of sublimating VWater ice
particles 67237 pm containing 1 wi%
Srecite ininra-micdure after 20.31h

specerum Vis-MIR reflectance
spectrum of sublimating 'Water ice
particles 67231 pm containing T wi'%
Smeciite in intra-micure after 21h

m

Experiment E 3

Title

Vis-MIR reflectance specdra of the subfimation of Water ice partides containing 1 wi% Smectite in intra-mibobure

& Ohwner

& Spectra preview

Wis-NIR reflectance spectra of the sublimation of Water ice particles

0.9 4
Reflectance of s VR e
spectrum of sublimating Water ice i
. N . partcles 67431 pm containing 1w
sublimating mixture —
g speccrum Vis-MIR reflectance 0.6 -
- - spectrum of subdimating Water ice -E
particles 67231 pm containing 1 wi% & 0.5 A
I ‘ e - S I I I e ‘ I e Smmectite in intra-micture after 42.57h k=
0.4 4
specerum Wis-MIR reflectance
spectrum of sublimating Water ice 03
particles 6731 pm containing 1 wi% 5]
Smeciite in inra-micmure after 33.13h
0.2 4
specerum Wis-MIR reflectance

99% water ice
+ 1% Smectite

spectrum of sublimating Water ice
paricles 674371 pm containing 1 wi%
Smectite in inra-mictsre after 7.78h

specerum Wis-MIR reflectance
spectrum of subdimating Water ice
particles 67231 pm containing 1 wi'%
Smeciite ininra-micdure after 33.81h

specerum VWis-MIR reflectance
spectrum of sublimating Warer ice
particles 67231 pm containing T wi%
Srmeciite in inra-micoure after 7.05h

specerum Vis-MNIR reflectance

containing 1 wt.% Smectite in intra-mixture

0.50 o.7s 1.00 125 1.50 1.75 2.00 2.25
wawvelength {um)

Vis-NIR reflectance spectrum of sublimating Water ice particles 67+31 pm
containing 1 wt.% Smectite in intra-mixture after 25.58h

Wis-NIR reflectance spectrum of sublimating Water ice particles 6731 pm
containing 1 wt.% Smectite in intra-mixture after 14.85h

Vis-NIR reflectance spectrum of sublimating Water ice particles 67+31 pm
containing 1 wt.% Smectite in intra-mixture after 26.26h

Vis-NIR reflectance spectrum of sublimating Water ice particles 67+31 pm
containing 1 wt.% Smectite in intra-mixture after 2_.99h

& Expariment tvpe



SSHADE Web interface

SSHADE online 15t February 2018 at:
https://www.sshade.eu

SSHADE Web interface

Search
v Spectra
v" Publications

Visualize

v Experiment, Spectra

v' Sample details

v All associated information

Export

v Experiment, Spectra

v' Sample details

v w. links to associated information

Already in SSHADE:

~ 1400 spectra from > 1000 samples

0.5

—— 74241 immature i0e30a0 (Apollo 17)

==+ 74241 immature i0e60a0 (Apollo 17)
—— 78221 mature i0e30a0 (Apolio 17)
- =~ 78221 mature i0e60a0 (Apollo 17)
0.4+ 15041 mature i0e30a0 (Apollo 15)
-~ 15041 mature i0e60a0 (Apolio 15)
65701 mature i0e30a0 (Apollo16)
65701 mature i0e60a0 (Apolio 16)

Reflectance

o'o 1 1 1 1
1000 2000 3000 4000

Wavelength (nm)



https://www.sshade.eu/

SSHADE Web interface

55HADE & \User -

Search

e Spectra
o PUbllcatlonS By experiment

Spectra search

optical constan = | Q Search | O Filters | @ Razat ]

. By instrument parameters
Provide 2 complementary tools:

By environment

v “Google-style“ toolbar
« any relevant word

By extraterrestrial object

By sample
v’ Specialized filters Sample
Sample name Containg * wiater ice
S p e Ct r a Formation mods oontains = condensation
* by experiment, Loy e .
* by instrument parameters, ramre Comentad gana, Compac corss g ned, Wised granulr, Loos granr Srers et
. b enVI ronment Cemented granular, Compact coarse grained, Mixed granular, Loose granular, Sintered granular. Compact fine grained
y " . Materials
* by extra-terrestrial object, Name : 20
* by sample,_ _ camiy — ’
* by composition, o
. . rigin in ® ahoratory, Matural terrestris
* by publication. — .
Reference code contains
Publications
. by I’efel’ence, By composition

* by content,
* by published spectrum

By publication



SSHADE Web interface

Search results

Spectra fitting the search criteria are displayed either as:

« Spectra (one spectrum of the experiment fits your keyword)
« Experiment (several of its spectra fit] sswoe oo sroee =i

Spectra search
meteorite imallfields @

Results: 229 specira

Tools:

L U nfo I d expe ri m e nt Averaged Mid-IR spectrum of iradiated Allende pellet (Art, fluence EE15 ions.cm 3 IEIE
9 Vi eW Spectra MIR transmiszion spectrum of bulk EETS2002 meteorite in KBr pellet at ambient temperagure EE
B5002 meteorite in KBr pellet st ambient temperature EE
b Q u iCk Vi eW #veraged Raman spectrum of Murchison pellet 1 irradiated (Ar*, flusnce 2E15 iors.ome 2 IE
9 preVieW popu p 15 Lpaciys w MIR tramsmis=ion spectra at Tama, 150°C and 300°C of bulk OV chondrites in KBr pellets
M LT v Raw, normalized and bazsline-corrected of MIR transmizsion spectra of REMAZZO matrix grains pressed on diamonds under vacuwm st ambiant temperamure and 300C
* DOWn | Oad 19 snecia w Raw, normalized and bassline-corrected of MIR transmissien spectra of EET92042 matrix grains pressed on diamonds under vacuum at amiiant temgerature and 300C

) d I reCt O r baS ket 10 Speciis w Rawi, normalized and bazaline-corrected of MIR transmission spectra of GRASSZZY matrix grains preszed on diamonds under vacuum at ambiant temperature and 300C

T Sperirh v Raw, normalized and bassline-corrected of MIR transmizsion spectra of QUESH 77 matrix grains pressed on dizmonds under vacuum at ambiant temperamure and 300C

18 specira w Raw, normalized and bassline-corrected of MIR transmission spectra of METOOL26 matri: grains pressed on diamonds under wvaouum at ambiant temperature and 3000

(] [e] [¢] [¥] [e) [¢] [¥) [e]

Averaged Raman spectrum of Murchizon pellet 2 irradisted (Art, flusnce 6E15 ions.om ) E



SSHADE Web interface

Visualize
Provide very complete information
on:

v’ Experiment structure and parameters
» Spectral, spatial, angular, polarization
» Instrument used

v’ Spectrum and parameters

S5HADE & User = F Prov

MIR transmission

spectra at Tamb, 150°C and 300°C

of bulk Cl chondrites in KBr pellets

@ Sub-Experiment | MIR

Transmission spectra of
bulk Orgueil CI chondrite at
ambient temperature, T =
150°C and T =300°C

Spectra

® MIR transmission
spectrum of bulk
Orgueil meteorite in
KBr pellet at ambient
TeMperature

* MIR transmission
spectrum of bulk
Orgueil meteorite in
KBrpelletat T=
150°C

® MIR transmission
spectrum of bulk
Orgueil meteorite in
KBrpelletat T=
300°C

@ Sub-Experiment [MIR

Transmission spectra of
bulk vuna Cl chondrite at
ambient temperature, T =
150°C and T=300°C

Orgueil meteorite

pellet Tamb

Orgueil meteorite

pellet

Materials
@ bulk Orgueil powder
® KBr matrix

E Spectrum

MIR transmission spectrum of bulk Orgueil meteorite in KBr pellet at ambient temperature

0.8

Intensity

0.6

04

100710 o

Plot settings

Unit

em-1 -

Scale

Wavenumber: Linear w Intensity: Linear

@ Spectrum preview

@ Owner

& Spectrum type

@ Order

@ Access

@ Instrument #1

Instrument
@ Brucker Vertex 70v

Search...

3000

‘Wavenumber

a,

Spectrum

ik



SSHADE Web interface

SSHADE & User = J* Provider = = Admin =

[] [
Orgueil meteorite
I S u a I Ze pellet Tama

Provide very complete information i
on.

v' Sample structure and composition
» composition (abundance, ...), texture,
» physical parameters (T,P, atm...)
> processes (irradiation...)
> ‘object’ (meteorite, micrometeorite,

idp...)

m te pe mi
@ Ow mpl

-] sampl

ar

Thickness

0.2 +0.01 mm

Diamete

13.0 mm

Mass

Substrate material

sample holder in aluminium with a centered hole to hold the pellet

Comments

KBr pellet of 13mm of diameter and 0.8mm thick

@ Samp m mi
Temperature

2204200

Temperature max
2204200

@ Sample environment: Hydrostatic pressure

Fluid pressure
0.001 mbar

Comments
stored in a dessicator

Spectrum ¥



SSHADE Web interface

Visualize

hage _qﬁﬁe Marque—p‘;g‘s- Q%\s

L] - - . dete n/su: X Solid Sped . MIR bidirectional reflectic X Exports | Dashboard | S X ?4 start [SSHADE]
Provide very complete information on: O ¢ [08 mimateiemiiassoners

v' Experiment structure and parameters el
» Spectral, spatial, angular, polarization e e
» Instrument used |

SHINE Spectro-Gonio Radiometer

v' Spectrum and parameters R

spectro-gonio radiometer

Name

v Sample structure and composition L
» composition (abundance, ...), texture, -
» physical parameters (T,P, atm...)
» processes (irradiation...) e

> ‘object’ (meteorite, micrometeorite, idp...)

@ Technique description

Source
Tungsten/Halogen lamp

Source wavelength
Vis-NIR

v Many linked info ! => popups T

Spectral analyzer(s)

> P b | H t. diffraction grating 1200 I'mm - 250nm, diffraction grating 600 I/mm - 400nm, diffraction grating 300 IY/mm - 1000nm,
u I Ca I 0 n S diffraction grating 150 I/mm - 4000nm

Detector{s)

» Documentation, Web sites, ... Sl
» Minerals, molecules / chemical bonds /

~tAnrmoe

M SSHADE - 2018-09-17- R X

mn FoBEa e




SSHADE Web interface

X . NIR bidirectional reflectic X Exports | Dashboard | 5511 X ﬁ- start [SSHADE] b 4 M SSHADE - 2018-09-17 - X

detectportal firefox.com/su 4

EX p O rt (— - G @ @ @ https:/fwww.sshade.eu/data/EXPERIMENT_E ”90% see % | | Q Rechercher [T\ @ [En] @ a ok

Export experiment

Can export:
o Spectra Your;xptc:rt ﬂ:,e is in preparation. You will find it in your
« Experiment (several of its spectra fit)

At different level of the interface
« Search results
» Detail pages of experiment and spectra

Delivered in a zip file that contains:
 all spectral data
 their experiment and sample metadata
* a ‘description’ file w. info on spectrum
structure & units
 a ‘citation file’ w. references of the data

(paper(s), DOI)

by asynchronous data extraction:
« stored in dashboard



SSHADE Web interface

Q Spectrum ¢ | Write your keywords here .

User dashboard

Store your download history

« Experiment/Spectra under preparation

=» download link + share link
« History of your downloads
=» reload link

User profile

Your informations
* Personal
Name, login (mandatory)
« Laboratory(ies)

Future developments
* Your preferences (search, info,...)

2 User

& Dashboard

& Imports

Q Searches
&= Profie

= Data access

@ Identity

@& Dashboard
& Exports
& Imports
0 Searches

E= Profie

= [Data access

[=]

Exports
Export uip
5 SPECTRUM_BS_20120120_003
il
& SPECTRUM_LB_20180326
& EXPERIMENT_BS_20120803_001
@

Identity

E-Mail
Bernard.P.Schmitt@gmail.com

First name
Bernard

Family name
Schimitt

ORCID
0000-0002-1230-6627

Export
Title date

MIR optica! constants spectrum of H20 |h at 20180518
60K

Vis-NIR bidirectional reflection specorum 20180518
(=0°/e=30°/az=0%) of powdered lunar
meteorite MACB8105 at 80°C under vacuum

NIR bidirectional reflection spectra 20180817
(=0¢/e=30°) of Smectite SWy-2 with different
amount of adsorbed H20 at-30°C

Street code City Region Country

122 rue 38400 Saint- Rhine- France

- delz Martin Alpes

Pizcine d'Héres

F=4 0 Se:
Size Steps  Progression ETA
4653
kB
2336
kB
65
MB
& Help - 0 Bernard Schmitt -
B Charge passwred m
Description (research topics, ...

laboratory experiments on ices. hydrated
minerals and organics. Spectrozoopic and
hyperspectral remote sensing sensing of igy
planetary surfaces (Mars, iy saellites, Pluto,



SSHADE User Wik

SSHADE infos

« SSHADE fact sheet

« List of databases and data providers
* Interface documentation

« SSHADE & SSDM documentation

* Provider documentation (restricted)

User documentation

Interface manuels
« How to login
«  How to search spectra & publications
« How to navigate in the interface
«  How to export data

How to use and cite SSHADE data

Future developments
 User cases videos

Z SSHADE

https://wiki.sshade.eu

Trace / start / documentation rovider | interface

SSHADE

SSHADE fact sheet

SS8HADE databas

Interface documentation

es

sshadecinterface

SSHADE interface documentation

These pages provide several documentations and tutorials for the use of the SSHADE
interface

* User guide

» Data search guide

o User case tutorials

o How to use and cite SSHADE data
e FAQ

= P O &


https://wiki.sshade.eu/

Future developments: 2018-2019

Band list : bands and states

List of band positions, width, intensity, transition modes ... of a solid constituent
in a defined environment (T, P, composition, phase, ...)
- Bands parameters
e position (energy), width, shape, ...
* intensities (peak and integrated)
* accuracies / quality / evaluation
- Transitions assignment
e states QN, anharmonic coefficients, ...
- Search/Display/Export interface
* Seach specific band (position, composition, ...), display/export list of bands

VO interoperability
* With VESPA: in process of finalization in Europlanet-2020 Rl
 With VAMDC: first need extension of XSAMS datamodel (planned)



