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Plan =

* Le contexte

e L’'Observatoire Virtuel (OV) astronomique
* Nos motivations

e module de convolution : speconvol
_e cas d’utilisation : specflow
_es perspectives




Parametres de I'étoile

O -

kit
Le contexte & “’h*

Position Spefire™ Outils de
dans le ciel observé visualisation
Modéle et Sfo' ctr‘ i Observation simulée : '

caractéristiq

u}\ /' sy thehque

Programme de

Modeéle et >| .
convolution

caractéristiques

Sibrtéc "{Te )

sy thethue

Modele et / \ SHectqe M /

caractéristiques synthétique
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/ (spectre convolué)
Observation simulée
(spectre convolué)



L’Observatoire Virtuel
astronomique

* Objectif : fournir un acces transparent et homogene
aux énormes ensembles de données astronomiques
réparties a travers le monde.

»

Applications Portails web

I

BD images BD spectres Catalogues

- A Al ST

Fom 'r';,*..‘ ST e

| Lk K o, bR
fom wenat it Pran PN
i el e B e A
[ ! R S
- gL ge o
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L’Observatoire Virtuel
astronomique

 |[VOA : faciliter la coordination et les collaborations
internationales nécessaires a la production des standards
d’interopérabilité et d’outils d’analyse et de visualisation.

USERS
Sa el m!” (4 = COMPUTERS
USER LAYER
USING
F G
| E
N VO T |
& CORE T }
|
N N
G G
SHARING
RESOURCE LAYER
2y T 2nE o
wiiten (Y Gl oo [ G o
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L’Observatoire Virtuel
astronomique

* Les données constituent un “ciel virtuel” auquel I'astronome
accede de facon transparente et continue avec son "télescope”

(son ordinateur) l%
/ \

Applications Portails web

* PROTOCOLES DE IL’OBSERVATOIRE VIRTUEL '

*

* Annuaire BD images BD spectres

Catalogues Stockage / *
R v Calcul

Ressources & Ly
L SRRy
i o A e - #ooee
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Position
dans le ciel

Modele et

caractéristiqlk\ / synthétique

Modeéle et

caractéristiques

BT, arTmy . . . ,
/1 \ s{pectnye [‘ / Observation simulée

Modele et

Nos motivations

Bases de l_‘

données

| Accessibles |
depuis 'OV

S(ﬁ m& ]

ob rve

$i§fctk Observation simulée

Observation simulée
(spectre convolué)

et

sy thethue

caracterlsthues synthethue GSpectre COhVOlUé)

WORKFLOW
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Nos motivations

Use case : SPECFLOW

btervad

Visualization

spectrum

‘Simulated Observation/ i
E "

Synthetic| ,| Convolution
spectrum SPECONVOL {(convolved spectrum)
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SPECONVOL : Objectifs

Use case : SPECFLOW

Oberved S Visualization
s‘;p‘ec rum tools

""“ L PR T . C I Q M:"- . . . / :j' U

Synthetic ,| Convo ution ‘Simulated Observation .

spectrum SPECONVOL {(convolved spectrum) :

Sur une portion d’un spectre synthétique :
e pouvoir convoluer par:
— profil radial-tangentiel (macro-turbulence )
— profil rotationnel (rotation)
— profil gaussien (instrument)
e pouvoir appliquer aussi :
— un décalage en vitesse radiale
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e -

SPECONVOL : Implémentation

e Web service:
— Développé en python sous plone/zope
— Appel a un programme fortran

e Modele de données :

— Simulation Data Model (description des parameétres d’entrée et du résultat
de la simulation)
* Protocole d’acces aux données:
— Simple Spectral Access Protocol

— <PARAM datatype="float" name="INPUT:V_ROT" ued="phys.veloc.rotat" unit="km/s" utype="SimDM:/resource/protocol/InputParameter" value="">
— <DESCRIPTION>
Rotational velocity for rotational broadening
</DESCRIPTION>
</PARAM>

* Enregistrement

— Le service est enregistré dans I'annuaire :
ivo://ov-gso/ssap/speconvol

15/10/2014 J12014 - Michele Sanguillon - LUPM 10



SPECFLOW : 744 @

un cas d’utilisation de speconvol

Outil web (http://bass2000.bagn.obs-mip.fr/specflow)

pour comparer deux portions de spectres : une provenant
d’'un spectre observé (de la BD TBLegacy ou de la BD
PolarBase) et l'autre provenant d’'un spectre synthétique
convolué (de la BD Pollux et ensuite convolué).

interagissant avec des ressources et outils VO (Simbad,
VizieR, TBLegacy, PolarBase, Pollux, speconvol, TOPCAT,
VOSpec, SPLAT-VO, CASSIS)



SPECFLOW : Fonctionnement

ql

\ V4
P 4
7
o o

Downloads
Star |Dl Uploads
Use case : SPECFLOW

Requétes de coordonnées
et de parametres stellaires

_»iffiSa0?
@

'Y

gp tmﬁm
Gb Fve

15/10/2014

Latabase\

St cire”
sgntf i

e
I “

que

bservation simulée
(spectre convolué)

Convolution

SPECONVOL
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SPECFLOW : Implémentation *

* Application web
e Cotéclient:
— Modele MVC : javascript
e CoOté serveur:
— Page web : php, jguery, ajax
— Logique métier (OV et stockage) : python



SPECFLOW : Demo

VO SPECFLOW Stellar parameters Observed spectra Synthetic spectra Convolution

Welcome to SPECFLOW

This application is meant to transform portions of synthetic spectra (100 AA to 500 AA) into simulated
observations to compare them with observed spectra.

To achive this, SPECFLOW allows to perform a convelution of the synthetic spectra with a rotation profile, an
intrumental profile and a turbulent microturbulence velocity profile, and to doppler shift it according to the
radial velocity of the star it is meant to represent.

Through the tab "Observed spectra”, you will be able to:

select a star, retrieve its parameters from a2 query to SIMBAD and the catalogs in Vizier

select the temperature, metallicity, gravity and microturbulence velocity from the results of the Vizier's
catalogs query

select and observed spectrum of the selected star from the TBLegacy database or uplead your own
spectrum

store the selected spectrum inte the VOTPSPACE for further plotting (with VOSPEC or with a local
display device) and/or downloading

Through the tab "Synthetic spectra”, you will be able to:

« select a range in temperature, metallicity, gravity and microturbulence velocity according to the results
of the Vizier's catalogs query

« search the POLLUX database for high resolution synthetic spectra corresponding to these parameters or
upload your own spectra

« convolve portions of the selected spectra to transform them into simulated observations

« apply the doppler shift associated to the radial velocity of the star selected in the "Observed Spectra”
tab

« store the resulting spectra into the VOTPSPACE for further plotting (with VOSPEC or with a local display
device) and/or dowloading

15/10/2014

Last update : Thursday, August 28 2014 @ 19:06 (CEST +2:00)
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SPECFLOW : Demo

VO SPECFLOW Stellar parameters Observed spectra Synthetic spectra Convolution
Search for stellar parameters

QUERY RESULTS

Star ID Simbad

HD232862 Source : Simbad query
Description :
meta.main : None
Catalog src.class : **
pos.eq.ra;meta.main : 059.333275
All pos.eq.dec;meta.main : +50.855156
PHYS.VELOC.ROTAT : None

Get parameters spect.dopplerVeloc.opt : -1.80
src.spType : G8II
Show details

Show details Vizier

Average

Mean of stellar parameters i

phys.temperature.effective : 4900.0
phys.gravity : None
phys.abund.Fe : None
4900.0 None None None Non phys.veloc.rotat : None
phys.veloc.microTurb : None
N spect.dopplerVeloc.opt : None
Details src.spType : None

phys.temperature.effective phys.gravity phys.abund.Fe phys.veloc.rotat  phys

|§1 Source phys.temperature.effective phys.gravity phys.abund.Fe phys.veloc.rotat phy:
/618 None None None None
1/99 None None None None

1/122 None None None None

¥ I/131A None None None None Last update : Thursday, September 18 2014 @ 14:06 (CEST +2:00)
1/141 None None None None
1/146 None None None None
/171 None None None None

/176 Nane None None None




SPECFLOW : Demo

VO SPECFLOW

Search for observed spectra

QUERY

From local disk

From | TBlLegacy + |database

RA

059.333275

DEC

+50.855156

SIZE

Test:

Stellar parameters Observed spectra Synthetic spectra Convolution

RESULTS

hd232862_narval_16sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_19sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_20sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_21sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_25sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_26sep08_int_Normal_I_001_tbl.fts

hd232862_narval_26sep08_int_Normal_I_002_tbl.fts

hd232862_narval_26sep08_int_Normal_I_003_tbl.fts

hd232862_narval_26sep08_int_Normal_I_004_tbl.fts

hd232862_narval_26sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_27sep08_int_Normal_I_001_tbl.fts

hd232862_narval_27sep08_int_Normal_I_002_tbl.fts

hd232862_narval_27sep08_int_Normal_I_003_tbl.fts

hd232862_narval_27sep08_int_Normal_I_004_tbl.fts

hd232862_narval_27sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_28sep08_pol_Normal_V_01_tbl.fts

vega_narval_04jul09_pol_Fast_V_02_tbl.fts

hd232862_narval_29sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_30sep08_pol_Normal_V_01_tbl.fts

15/10/2014
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SPECFLOW : Demo

VO SPECFLOW
Search for synthetic spectra

QUERY

From local disk

From | Pollux + database

Min/max range of stellar parameters

[ L]

4410 None
5390 None

|1 K 1| Y

metallicity vturb

None None

None None

el [In]e]

Stellar parameters

50 files

Observed spectra Synthetic spectra Convolution

RESULTS

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_p5000g3.5z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_p5000g4.0z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_p5000g4.5z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_p5000g5.0z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_p5250g3.5z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_p5250g4.0z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_p5250g4.5z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_p5250g5.0z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_s5000g0.0z-

0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_s5000g0.5z-

NORMFLUX_M_s5000g1.0z- |

Last update : Thursday, August 28 2014 @ 19:06 (CEST +2:00)
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SPECFLOW : Demo

VO SPECFLOW Stellar parameters Observed spectra Synthetic spectra Convolution

Convolutions of chosen synthetic spectrum

QUERY RESULTS

Synthetic spectrum selected from Pollux Database (FITS file) Convolution

NORMFLUX_M_p5000g5.0z-0.25t1.0_a0.10c0.0... * CONV_T2R27G105mA_L6560_W100_S-
1.80_M_p5000g5.0z-
0.25t1.0_a0.10c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

Central wavelength Line Central wavelength (A)

Halpha H 6560

Wavelength width (A) 100

Value

Macroturbulence velocity | 2
Rotational velocity 27

Instrumental profile 105

Radial velocity (km/s) -1.80

Output file format | FITS

Last update : Thursday, September 18 2014 @ 14:06 (CEST +2:00)
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SPECFLOW : Demo

e OO0 Cassis Online - database from VAMDC (CDMS)

File Edit Models View Scripts Windows Templates Configuration VO Help

] =Y SN O [8e

[ Full Spectrum |

Frequency [GHz]
353000 352000 351000 350000
I I T T

o =

W =

I I I
|

) *d'l ” '&_‘M -

e o
~N
[

| |

erg/cmA2/s/A
e
o ()]

o
NS
I

|

o
w
I

|

o
[¥]
I

|

©
=

I
1

1 | | | |
8475 8500 8525 8550 8575

Wavelength [Angstrém]
Reference frequency: 351675168.95

[ X Tools I Y Tools | Stack/Mosaic |

r Shift Zoom r Search Range

[<<[>>] [+ ] - | [580-01]Go] |[110.02][set] Xiop [Frequency |~ ||Ghz 7] .

Xpot |Wavelength |v| |Angstr6m |v|

[‘InfoPanel | Overlays [ Species | Fit | Tools |

Plot Info

Spectrum Analysis 2
I Spectrum Analysis 2

in : SKY Lo [MHz] : unknow
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Perspectives ‘\‘/

* |Intégration de speconvol dans des outils
d’analyse/visualisation

* Etendre 'utilisation de specflow a d’autres
bases de spectres observés et de spectres
théoriques

* Promotion de specflow a des fins
d’enseignement
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