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M. Sanguillon -

Database of very high resolution (R = 150
000) synthetic spectra in the optical domain
(3000 A to 12000 A).

Spectra exist for many spectral types (O to
M and Wolf-Rayet stars.)
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€ O Pollux data and workflow

Mode ters
atmosphere

gu—

Only the spectra are . -II-_Ieader
available on the VO

Data

—
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Pollux accessibility

* via Web for Internet users:
— Spectra in flat, fits, xml, votable formats (header +

* via SSA protocol for VO users:

— Spectra in fits format (header + data)
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I M_s300090.520.0t2.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec

effective temperature (K )
gravity log10 ( cgs )
mass ( solar mass )

luminosity ( log10 of solar luminosity )

microturbulent velocity ( km/s )

metallicity ( [Fe/H] )

alpha elements [alpha/Fe]
Carbon [C/Fe]

Oxygen [O/Fe]

Nitrogen [N/Fe]

r process elements [r elements/Fe]
s process elements [s elements/Fe]
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versionl
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filename
author_mod

Teff
logg
mass
lum
turbvel

conv_alpha
conv_ny
conv_y
conv_beta
macroturbvel
macrobeta

Mdot
vinfty
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finfty
vel

metallic_mod
alpha_mod
r_process_mod
s_process_mod
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marcs
marcs
marcs
marcs
marcs
marcs
marcs
marcs
marcs
marcs
marcs

p 7250 40 10 025 01 00 0.0 0.0 0.0 0.0 @]
p 7250 45 10 025 01 00 0.0 0.0 0.0 0.0 O
p 7250 5.0 10 025 01 00 0.0 0.0 0.0 0.0 (@]
s 7250 15 1.0 3334 20 -025 01 0.0 0.0 0.0 0.0 0.0

s 7250 20 1.0 2834 20 -025 01 0.0 0.0 0.0 0.0 0.0

s 7250 25 10 2334 20 -025 01 0.0 0.0 0.0 0.0 0.0

s 7250 30 10 1.834 20 025 01 00 0.0 0.0 0.0 0.0

p 7250 35 10 05 02 00 0.0 0.0 (=R

p 7250 40 10 05 02 00 0.0 0.0 =He]
p 7250 45 10 05 02 00 0.0 0.0 [=He
p 7250 5.0 10 -05 02 00 0.0 0.0 =He]
s 7250 20 1.0 2834 20 -05 02 0.0 0.0 0.0 Bio
s 7250 25 1.0 2334 20 05 02 0.0 0.0 0.0 Bio
s 7250 30 10 1834 20 -05 02 0.0 0.0 0.0 Bio
p 7250 35 10 075 03 00 0.0 0.0 B0
p 7250 4.0 10 -075 03 00 0.0 0.0 =He
p 7250 45 10 -075 03 0.0 0.0 0.0 =He]
p 7250 50 10 075 03 0.0 0.0 0.0 [=He
s 7250 20 10 2834 20 -075 03 00 0.0 0.0 BiO

0  spectra to be downloaded - 97 available(s) |'view Cart Empty Cart g

Header

—Spectrum: M s3000g0.520.0t2.0_a0.00c0.00n0.0000.00r0

Download

code for atmosphere model
version of code for model
type of model atmosphere |

8
300090.5m1520.00t2.0.mod model atmoshere filen:
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0.000
0.000
0.000
0.000
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model atmosphere creator 1

effective temperature (K)
logl0(gravity) (cgs)

mass (solar mass)

log of luminosity (solar !
microturbulent velocity (}

convection parameter
convection parameter
convection parameter (cony
convection parameter (cony
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(cony
(cony

Provenance
information

logl0(mass loss) (solar m
terminal velocity (km/s)
velocity law parameter
1st clumping law parametel
2nd clumping law paramete:

metallicity ([Fe/H])
[alpha/Fe]

[r elements/Fe]

[s elements/Fe]



Pollux accessibility
via a VO tool

SIS
e 1nterdctive Spectrum Analyser
mm FeiIeOE:)it assls Online 19 database selected ... openida... | @) Sondage ... | @) Sondage.. | I G3.0 Acréag‘le gteirsg n gvgﬂe n g:siselr:‘g @n[&‘x‘ a ve ry

Modules View Scripts Windows Templates Configuration VO Help

o gt d [ @l AL LN O [8]#) < few-provenance criteria® = -

. ~abbacine e 2l B e a— -, v_NE— ——— P e ~——

Simple Spe((ral Access (SSA)

Registry & Services selection Request
R " - - Global Parameters onal Parameters
Registry: |http:/ /registry.euro-vo.org/services/RegistrySearch IVH Query |
- - Object name: ‘ Name
[_] Optical spectra of the XMM-Newton Optical Follow-up ... 2| | |logg_max
logg_min
[_] Optical Spectroscopy in the CDFS B ‘ ‘ DES | ;_FQA_!;(REC
[] |meta_max
[_] Polarbase SSAP service for ESPaDOns/Narval spectra SIZE: | [] [meta_min
[] [model
POLLUX Database BAND: [ [ |pertinence
. X = L] |teff_max
[C] POPSTAR with Chabrier IMF = TIME: | ] lteff_min
PSTAR with Ferrini IMF LI purb_max
[] POPS with Ferrini FORMAT: |none [] |vturb_min
[] POPSTAR with Kroupa IMF —
~!  Query
Deselect all ‘ l Select all | | Add service <SERVER>?REQUEST=queryData&
Results
POLLUX SSAP
Index teff logg | mass | lum | vturb | meta | pert title SpectralAxis FluxAxis UNITS SpectralS| FluxS! DataLength Format Location | Exte
1 3000 |0.5 15.0 |3.977 |2.0 0.0 1 FLUX_M_s3000g0.520.0t2.0_a0.00¢0.00n0.0000.00r0.0050.00_VIS.spec.FITS wavelength |flux Aerg/cmA2/s/A |1E-10L |1E+7 ML-1T-3 |450001 application/fits |7.5-7 9E-7|~
2 3000 0.5 15.0 [3.977 |2.0 0.0 1 NORMFLUX_M_s3000g0.520.0t2.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS wavelength  |normalized flux |A dimensionless |1E-10 L 1E+7 ML-1T-3 (450001 application/fits |7.5-7 9E-7|=
3 3100 -0.5 [15.0 |5.034 2.0 0.0 1 FLUX_M_s3100g-0.520.0t2.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS wavelength  |flux Aerg/cmA2/s/A |1E-10L |1E+7 ML-1T-3 |450001 application/fits |7.5-7 9E-7[
4 3100 -0.5 [15.0 |5.034 2.0 0.0 1 NORMFLUX_M_s3100g-0.520.0t2.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS  |wavelength  |normalized flux |A dimensionless |1E-10 L |1E+7 ML-1T-3 |450001 application/fits |7.5-7 9E-7
5 3100 |0.0 |15.0 [4.534 |2.0 0.0 1 FLUX_M_s31009g0.020.0t2.0_a0.00¢0.00n0.0000.00r0.00s0.00_VIS.spec.FITS wavelength |flux Aerg/cmA2/s/A |1E-10L |1E+7 ML-1T-3 450001 application/fits |7.5-7 9E-7
6 3100 0.0 15.0 [4.534 2.0 0.0 1 NORMFLUX_M_s3100g0.0z0.0t2.0_a0.00c0.00n0.0000.00r0.0050.00_VIS.spec.FITS wavelength |normalized flux |A dimensionless |1E-10 L 1E+7 ML-1T-3 (450001 application/fits |7.5-7 9E-7
7 3100 0.5 15.0 [4.034 2.0 0.0 1 FLUX_M_s3100g0.520.0t2.0_a0.00¢0.00n0.0000.00r0.0050.00_VIS.spec.FITS wavelength  |flux Aerg/cmA2/s/A |1E-10 L 1E+7 ML-1T-3 (450001 application/fits |7.5-7 9E-7
8 3100 0.5 15.0 |4.034 |2.0 0.0 1 NORMFLUX_M_s3100g0.520.0t2.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS wavelength  |normalized flux |A dimensionless |1E-10L |1E+7 ML-1T-3 [450001 application/fits |7.5-7 9E-7
9 10200 |3.9 2.0 -1.0 |1 FLUX_A_p10200g3.92z-1.0t2.0_a0.00¢0.00n0.0000.00r0.00s0.00_VIS.spec.FITS wavelength  |flux Aerg/cmA2/s/A |1E-10L |1E+7 ML-1T-3 [450001 application/fits |7.5-7 9E-7
10 10200 |3.9 2.0 -1.0 |1 NORMFLUX_A_p10200g3.9z-1.0t2.0_a0.00¢0.00n0.0000.00r0.00s0.00_VIS.spec.FITS |wavelength |normalized flux |A dimensionless |1E-10L |1E+7 ML-1T-3 |450001 application/fits |7.5-7 9E-7
11 3200 |-0.5 |15.0 |[5.089 |2.0 0.0 1 FLUX_M_s3200g-0.520.0t2.0_a0.00¢0.00n0.0000.00r0.00s0.00_VIS.spec.FITS wavelength  |flux Aerg/cmA2/s/A |1E-10L |1E+7 ML-1T-3 |450001 application/fits |7.5-7 9E-7
12 3200 -0.5 [15.0 |5.089 |[2.0 0.0 1 NORMFLUX_M_s3200g-0.520.0t2.0_a0.00c0.00n0.0000.00r0.0050.00_VIS.spec.FITS  |wavelength |normalized flux |A dimensionless |1E-10 L 1E+7 ML-1T-3 (450001 application/fits |7.5-7 9E-7
13 3200 -1.0 [15.0 |5.589 |[2.0 0.0 1 FLUX_M_s3200g-1.020.0t2.0_a0.00¢0.00n0.0000.00r0.00s0.00_VIS.spec.FITS wavelength  |flux Aerg/cmA2/s/A |1E-10 L 1E+7 ML-1T-3 (450001 application/fits |7.5-7 9E-7|+|
<« i I [»]
l Deselect all ‘ | Download selected ‘ [ Download all | ‘ Display selected ‘ | Display all | [ Open with... ‘ [ Clear results |

Currently no possibility to see the header or the provenance information
because DATALINK is not yet implemented in spectra visualization tools .
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Our motivations
for Provenance

= 1) A Data Model to describe our data (spectra and
provenance) => use of utypes for every piece of information:

- Spectrum DM 1.1 / Spectral DM 2.0:

- adequate for spectra

- but ours have 3 columns (wavelength, flux, normalized flux)
- with a ObsConfig part

- provenance information not included

- SimDM:
- adequate for simulations
- complex
- doesn’t describe the spectrum

- Future spectral DM (with 2 flux columns)
+ (ProvDM or SimDM):

- could describe our spectra and the way they were produced

May 12, 2016 M. Sanguillon - IVOA Interop. Cape Town 7



Our motivations
for Provenance

2) A way to display all our provenance information in VO spectra
tools, easy readable and normalized

Flat header
(Web users)

header_name_SSHR = 'M_p725095.021.00t1.0_20.00c0.00n0.0000.00r0.00s0.00_VIS.spec.txt’
short_name_SSHR = 'M_p725005.021.00t1.0_2a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec'

Key_SSHR 'M_p725005.021.00t1.0_2a0.00c0.00n0.0000.00r0.00s0.00_conval.5convny8.0convyd.876convbd.5mt
codel = 'marcs’ / code for atmosphere model

versionl = '2008.5' / version of code for model atmosphere

type = 'p' / type of model atmosphere (Spherical/Parallel

filename = 'p7250_g+5.0_m0.0_t01_st_z+1.00_a+0.00_c+0.00_n+0.00_0+0.00_r+0.00_s+0.00.mod' / model atm
author_mod = 'Marcs-team' / model atmosphere creator name

Teff = '7250' / effective temperature (K) - model atmosphere data

logg ="' 5.0" / logl@(gravity) (cgs) - model atmosphere data
mass = 'irrelevant' / mass (solar mass) - model atmosphere data

lum = 'irrelevant' / luminosity (solar luminosity) - model atmosphere data
turbvel = '1.00"' / microturbulent velocity (km/s) - model atmosphere data
conv_alpha = '1.5' / convection parameter (conva) - model atmosphere data
conv_ny = '8.0' / convection parameter (convny) - model atmosphere data
conv_y = '0.076" / convection parameter (convy) - model atmosphere data
conv_beta = '0.5"' / convection parameter (convb) - model atmosphere data
macroturbvel = '0.0" / macroturbulence parameter (mt) - model atmosphere data
macrobeta = '0.0' / macroturbulence parameter (mb) - model atmosphere data
Mdot = ‘'irrelevant' / logl@(mass loss) (solar mass/year) - model atmosphere data
Vinfty = 'irrelevant' / terminal velocity (km/s) - model atmosphere data
beta = 'irrelevant' / velocity law parameter - model atmosphere data
finfty = ‘'irrelevant' / 1st clumping law parameter - model atmosphere data
vel = ‘'irrelevant' / 2nd clumping law parameter (km/s) - model atmosphere data
metallic_mod = '1.00' / metallicity ([Fe/H])

alpha_mod = '0.000" / lalpha/Fe]

r_process_mod = '0.000' / [r elements/Fe

s_process_mod = '0.000' / [s elements/Fe

Easy to read and to understand
Keywords and format not normalized
No UCD, no utypes

May 12, 2016

Fits header
OV users)

60" datatype:
106" datatyp: char" name="Key_SSHR" value:
<PARAM arraysize="5" datatype="char" name="codel" ucd="meta.id;meta.code" value="marcs">
<DESCRIPTION>code for atmosphere model</DESCRIPTION>

</PARAM>

<PARAM datatype="float" name="versionl" ucd="meta.code;meta.version" value="2008.5">
<DESCRIPTION>version of code for model atmosphere</DESCRIPTION>

</PARAM>

<PARAM arraysize="1" datatype="char" name="type" ucd="meta.code.class" value="p">
<DESCRIPTION>type of model atmosphere (Spherical/Parallel)</DESCRIPTION>

</PARAM>

<PARAM arraysize="76" datatype="char" name="filename" ucd="meta.id;meta.file" value="p7250_g+5.0_m0.0_t01

<DESCRIPTION>model atmosphere filename</DESCRIPTION>

</PARAM>

<PARAM arraysize="10" datatype="char" name="author_mod" ucd="meta.bib.author" value="Marcs-team">
<DESCRIPTION>model atmosphere creator name</DESCRIPTION>

</PARAM>

<PARAM datatype="int" name="Teff" ucd="phys.temperature.effective" unit="K" value="7250">
<DESCRIPTION>effective temperature (K) - model atmosphere data</DESCRIPTION>

</PARAM>

<PARAM datatype="float" name="1logg" ucd="phys.gravity;arith.zp" unit="1log(cm/s2)" value="5.0">
<DESCRIPTION>1log1@(gravity) (cgs) - model atmosphere data</DESCRIPTION>

</PARAM>

<PARAM arraysize="10" datatype="char" name="mass" ucd="phys.mass" unit="M_sun" value="irrelevant">
<DESCRIPTION>mass (solar mass) - model atmosphere data</DESCRIPTION>

</PARAM>

<PARAM arraysize="10" datatype="char" name="1lum" ucd="phys.luminosity" unit="L_sun" value="irrelevant">
<DESCRIPTION>luminosity (solar luminosity) - model atmosphere data</DESCRIPTION>

</PARAM>

Not very easy to read and to understand
VOTable (normalized)
UCD, no utypes

M. Sanguillon - IVOA Interop. Cape Town 8
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Our motivations
for Provenance

3) Select spectra on provenance criteria as...

e Usecasel:

Show me a list of synthetic spectra satisfying :
- domain of wavelength = visible
- domain of effective temperature = [4000, 5000]

e Use case 2:

Show me a list of synthetic spectra satisfying :
- code for model atmosphere = MARCS
- type of model atmosphere = spherical

e Use case 3:

Show me a list of synthetic spectra satisfying :
- code for spectral synthesis = turbospectrum
- version of this code = 2008.1

May 12, 2016 M. Sanguillon - IVOA Interop. Cape Town 9



Data Model used

»
1
1
AgentActivityDescriptionMap
+role: string — —
ActivityDescription
Py #methodID: string
Activity +name: string
#ID: string method» tversion: string
/I\ +startTime: timestamp +type: string
» +endTime: timestamp tsubtype: string
I +status: string +description: string
X +webpage: URL
+bibref: string
> 1
wasAssociatedWith Worltflow > WorkflowDescription 9
+role: string
ParametertList ParameterDescription
Parameter B #name: string
Agent +numericValue: Quantity +da§atype; string
o : +stringValue: string +ucd: string
#agentID: string +description: string
+name: string
+telephone: string
+email: string — DataActivityDescriptionMa
+affiliation: string € - - - - - DataActivityMap b - y P Pl _ >
+type = 'Person', 'Organization +role: string
wasAttributedTo |
- H » . N .
> +role: string Collection CollectionDescription
: EntityDescription
1 +name: string
1 Entity +type: string
U - - +subtype: string
= o > A . o
\vj #entityID: 2 +description: string
+value: string +label: URL
+releaseDate: timestamp

I ParameterEntityDescription

DataSet ParameterEntity . Fname: string
+format: string +numericValue: Quantity +datatype: string
+size: 1nt +stringValue: string +ucd: string
+creationData: timestamp +description: string

May 12, 2016 M. Sanguillon - IVOA Interop. Cape Town 10



/Q/ A beginning of implementation

Legend:

Existing in production
Existing in test

TODO

P

N

SODA
: SSA protocol
Services R A P Query
) with DATALINK protocol ?
Vis. or download ¢
Program

generating the (€=

provenance files

\ /
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Creation of provenance files

* Code : use of the prov 1.4.0 python package (developed at
the University of Southampton)

— Alibrary for W3C Provenance Data Model

— Can generate different formats:
* Serialized formats: PROVN, JSON, XML, VOTABLE
* Graphic formats: PNG, SVG, PDF

— Uses Namespaces:
* prov:
http://www.w3.org/ns/provi
e voprov (TBD):
http://www.ivoa.net/documents/dm/provdm/voprov/

e polluxData:
http://dev-pollux/datalink/provenance?ld=

e Validation: use of the Southampton Provenance Suite
https://provenance.ecs.soton.ac.uk/

May 12, 2016 M. Sanguillon - IVOA Interop. Cape Town 12



e W ° °
i , Creation of provenance files

INM&SE

oo "entity": {
* Serialized formats: "pollux:14800g4.120.0a0.0C0.0.mod_2012_Teff": {
— JSON: 3906 lines <—,—> "voprov:ucd": "phys.temperature.effective",
PROVN : 613 lines :jvopmv:;vpe"f Hth-nt""' effoctive e ()"
. . voprov:aescription : errective temperature ;
XML: 3800 lines | "voprov:unit": "K"
— VOTable : not yet implemented "orov:value": "14800"

b

<prov:entity prov:id="polluxData:2702_Teff">
<prov:value xsi:type="xsd:string">3000</prov:value>
<voprov:description>effective temperature (K)</voprov:description>
<voprov:name>pollux:Teff</voprov:name>
<voprov:type>int</voprov:type>
<voprov:ucd>phys.temperature.effective</voprov:ucd>
<voprov:unit>K</voprov:unit>
<voprov:utype>voprov:DataEntity</voprov:utype>

</prov:entity>

entity(pollux:14800g4.1z0.0a0.0C0.0.mod_2012_Teff, [voprov:description="effective
temperature (K) - model atmosphere data", voprov:type="int", prov:value="14800",
voprov:unit="K", voprov:ucd="phys.temperature.effective"])

May 12, 2016 M. Sanguillon - IVOA Interop. Cape Town 13



* Graphic formats:

— SVG: you can click on each declaration

— PNG : only a picture

— PDF : currently a picture

polluxData:2702_Phy:

polluxData:2702_Phys_Ext_Mod

voprov:description Physical parametcrs

parameters

vopovimme  polluxiPhys_ Mod vopovimme  polluxiPhys_ Ext_Mod vopovname  pollux:Abundances_Mod
vopoviype  Collection vopoviype  Collection vopoviype  Collection
Vopmviulype  vopmvDataEnity Voproviulype  vopmvDataEnity voproviutype  voproviDataEnity
waGenerstedy
prov:staTime 20100201T00:00:00
proviendTime 20100201T00:00:00 ~N
VopmovmethodDescription code for stmosphere model =
vopmvimeihodNeme  marcs < polluxData:2702_filename
VoprovimcthodVersion  2008.5 S .
voprov:sttus ok
vopmvatype voproviActvity
provivalu 7250_5+5.0_m0.0_101_st_o+100_u+0.00_c+0.00_n+0.00_0#0.00_540.00_s¢0.00.m0

lue

voprov:deseription model atmosphere flename
wovname  polluxfilename

file

metaidimeta file

inclevant

voprovutype  voprov:DataEniity

poviype  prov:Org:

>

polluxData:2702_Abundances

polluxData:Marcs-team

ime Marcs-tcam

Voprov:utype voprov:Agent

wasAssociatedWith

Voprovile - SoftwarAgent
Voproviutype voprov:Agent ActivityMap

wasAttributedTo

voprov:description Abundances parameters.

voproviname  pollux:Abundances
voproviype  Colleetion
voproviuype  voprov:DataEntity

EASY READABLE if not too many parameters

Utypes to link with the data model

UCD to describe the data

May 12, 2016 M. Sanguillon - IVOA Interop. Cape Town

polluxData:de Laverny

voprovimle  Creator

V e Y 0
ooy oeagnpasy | PolluxDsa2702 Phys Params

< polluxData:2702_Lines

D polluxData2702_Wavelengths

e voproviname  pollux:Lines Voproviname
Voprov:utype voprov:Agent ActivityMap voproviype  Collection voprovitype
Voprovitype  voprov:DataEntity Voproviutype

provivalue M_p7250g5.021.0011.0_50.0060.0080.0000.0010.0050.00_VIS
Voprov:description Pollux Specirum

voproviname  pollux:shon_name

Voprovitype fle

Voproviued metaidimetaile

Voprov:unit imclevant

voproviutype  voprov:DatsEnity

lengths
veLengths,

Voprov:DataEniity

wasAutibutedTo

voprovirle  Creator
voprov:utype voprov: AgeniDataMap
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Conclusions JM

* |tisjust abeginning of implementation

* Interesting stuffs:

— Existing tools: Prov python package + Southampton
suite for validation

— SVG format with the use of namespaces

* Alot of things to do:
— Explore SimDM
— Implement DatalLink descriptors and link resources
— Serialize the provenance in a VOTable
— Think about how to query
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