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gy within the Vlrtual OLEE -vatory .

Theoretical Data

Goal Derive a first estimate of the rotation velocity of a star

Back at the Interop’' meeting in Naples in 2011

Tools .
*database of observed stellar spectra TBL Legacy

*database of stellar synthetic spectra POLLUX
*database of stellar parameters from the literature PASTEL/ Simbad

*service for visualization of stellar spectra VOSpec

POLLUX and TBL Legacy teams:
Michele Sanguillon, Patrick Maeght, Ana Palacios, Agnes Léebre, Frédéric Paletou



Stellar Spectra
Theoretical Data S

Telescope Bernard Lyot
Narval archive

Science Ready Archive collecting Database of very high resolution (R = 120 000)
spectropolarimetric data from the NARVAL | synthetic spectra in the optical domain [300
instrument @ TBL /Pic du Midi nm; 1200 nm].

High resolution spectra in the spectral Spectra exist for many spectral types (deficit
domain [375 nm; 1050 nm] that may be for hot stars, currently being

normalized to the continuum.
Data include the absolute flux and the flux

Data include spectral information and normalized to the continuum.
poralization information (Stokes
parameters). SEDs between 5 nm and 20 000 nm (exact

domain depending on the stellar spectral type)

Databases both registered in the VO as SSAP services
Bases part of the same datacenter : OV — GSO (Toulouse, France)



The objectives of VOSPECFLOW

Synthetic spectra in theoretical (POLLUX)

e

Convolution tool
(macroturbulence, rotation, instrumental profile)

l

Simulated observation, directly comparable with observed spectra in
telescope archives (TBLegacy)

=4

Main issue :
Observed and synthetic spectra are stored in files with different structures

The databases and archives to access them do not answer to the same queries




The specifications of VOSPECFLOW

=4

Starting from the name of a star :

e Perform automated queries to SIMBAD, VizieR, TBLegacy and POLLUX
using the OV protocols

& Provide a convolution module (for convolution over a restricted
spectral domain of 100 to 500 A centered on a choosen spectral feature)

« Provide a graphical interface to check the data retieved and computed

e Export the data to visualization tools of the VO (Vospec)




VOSPECFLOW is designed to perform a rough analysis or to check the nature of
a target star.

It is by no means an automated tool to derive stellar parameters.
VOSPECFLOW can be used to check

stellar activity
excess or deficiency of some chemicals in the atmosphere



Protocols and operating of VOSPECFLOW in the VO framework

USERS

LEVEL 0 G
L 3 =4 COMPUTERS
ggﬁ; @!&% e

USER LAYER

Framework Logiciel
Client oV

xchanges

Utypes
VOTable

TAP || SSAP |

Framew orlfiBibliothégue I

Convolution
Serveur N

SpectrumDM

HTML ,PHP, j vt Python (pyfits)
RESOURCE LAYER

20101004 ' i
IVOA Architecture : B PROVIDERS .

Fr#l
Bl -




FEX

Eesa

Wirtvol Obswrvaotory

F B &R X AR R

Wizve Unit Log Target |HD222252 | Ra |059.34 | Dee |+s0.88 Size |1 Query
frvier 2] —

Fluz Unit

Server Selector.

= I:l Query by Service Query by params

Green services are online and support params selected B l/ Tree
by Server Selector

RedShift IE |:| HD 232862 & SSA Services QueTr:RGET.NAME HDZ3z862
= i I

S| ¢ simple Query

o= Theoaretical Spectra Services POS 59.34,50.86

SIZE 1
De-reddening D :

o || o= Advanced Query

}n}v 0.00 |:| SpeCtraI type Service Specific Query

Y-mxis error
H-axis error

Graphic Mode

i Query Outlook

| Refrash | | Add SSATSA | I:‘ Select All 554

i rInsert Param Yalue

W] (Y

: L_L_Spectra List

Foint mouse on param label to see description

Text Param | |

RETRIEVE Unmark All Reset




Server Selector

Query by Service

Green services are online and support params selected

Query by params

¢

Theaoretical Spectra Services

|:| A High-Resolution Stellar Library for Evalu
[]allard, coNp zaoo

[]allard, pusTY 2000

[]allard, HextGen

|:| Coelha Synthetic stellar library

[] palessio disk models

[ ] Husfeld et al meodels for non-LTE Helium-
[[] kurucz ODFHEW /HOVER models

|:| PSos3: H-ray S5P models

D PGos3: evolutionary synthesiz models reg
POLLUX Database

[]PoLLUY Database(z)

D POPSTAR with Chabrier IMF

[ b

I:‘ POPSTAR with Ferrini IMF

a
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Query
TARGET.MNAME HD 232862
¢ Simple Query
POS 59.34,50.86
SIFE 1
o= Advanced Query
¢ Service Specific Query
¢ TBL Marwval legacy
POS 59.34,50.86
SIZE 1
FORMAT
¢ POLLUX Database
teff_min 3000
teff_max 3000
logg_min -1.000
logg_max -1.000
wturb_min 1.000
vturb_max 1.000
meta_min -5.000
meta_max -5.000
model ALL

Very specific requests to access
to TBLegacy or to POLLUX.

Different structures for the files
stored in TBLegacy and in
POLLUX (number of columns,
units, ...)
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Homepage to VOSPECFLOW v2.0

VOSPECFLOW Observed spectra Synthetic spectra

Welcome to VOSPECFLOW

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

To achive this, VOSPECFLOW allows to perform a convolution 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 itis
meant to represent.

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

select a star, retrieve its parameters from a 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 upload your own spectrum

store the selected spectrum into the VOTPSPACE for further plotting (with VOSPEC or with a local display device)
andfor 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
OWI 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)
andfor dowloading

Please connect to the VO-tool of your choice to further visualize your data

Last update : Frday, May 10 2013 @ 20:55 (CEST +2:00)

connection to a hub using SAMP]JS



1. Query for observations

VOSPECFLOW Ohbserved spectra

Synthetic spectra

* Search for stellar parameters

QUERY RESULTS

Star ID Simbad

HD232862 Sourc.e : Simbad query
Description :
meta.main : None
A Catalog '
| src.class : **
pos.eq.ra;meta.main : 059.333275

All v }
pos.eq.dec;meta.main : +50.855156

Get parameters

Vizier

Average

Show details

phys.temperature.effective : 4900.0
phys.gravity : None

phys.abund.Fe : None
phys.veloc.microTurb : None

using vizquery

a
3 Searchffcr observed spectra ‘

| \
Last update : Friday, MEy 10 2013 @ 20:55 (CEST fﬁ:oo)

Retrieve data from Simbad and Vizier from object name and table query
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VOSPECFLOW

* Search for stellar parameters

QUERY

Star ID

HD232862

Catalog

All v

. Query for observations

Ohbserved spectra Synthetic spectra

RESULTS

Simbad

Source : Simbad query

Description :

meta.main : None

src.class : **

pos.eq.ra;meta.main : 059.333275
SOSRSiae Bk

| Get parametels

| show detail

Show details

Mean of stellar parameters

Mone None MNone

Details

#| Source phys.temperature.effective phys.gravity phys.abund.Fe phys.veloc.microTurb

#| /618 4300 None None Mone

Search for observed spectra

Details on the data retrieved from Vizier

Last update - Fnday, May 10 2013 @ 20:55 (CEST +2.00)

: possibility to choose the sources to compute mean



2 . Query for data in telescope archive

VOSPECFLOW Ohbserved spectra Synthetic spectra

Search for stellar parameters

* Search for observed spectra

QUERY RESULTS

Erom local disk
TBLegacy

Choisissez un fichier | Aucun fichier choisi 20 files
| hd232862_narval_14sep08_pol_Normal_V_01 t|
| hd232862_narval_15sep08_pol_Normal_V_01 t|
| hd232862_narval_16sep08_pol_Normal_V_01 t|
| hd232862_narval_19sep08_pol_Normal_V_01 t|
| hd232862_narval_20sep08_pol_Normal_V_01_t|
| hd232862_narval_21sep08_pol_Normal_V_01_t|

From TBLegacy v | database

RA

| hd232862_narval_25sep08_pol_Normal_V_01_t|

hd232862_narval_26sep08_int_Normal_I_001_th
STORED

059.333275

DEC

| hd232862_narval_26sep08_int_Normal® 002_tl
+50.855156 | hd232862_narval_26sep08_int_Normal_I_003_tH
| hd232862_narval_26sep08_int_Normal_I_004_tk

| hd232862_narval_26sep08_pol_Normal_V_01 t|
| hd232862_narval_27sep08_int_Normal_I_001_tH\

1 T

Last update : Friday, May 10 2013 @ 20:55 (CEST +X00)

/ \
/ \\

Position from Simbad used to search in TBLLegacy. Selected spectrum stored in basket



3 . Query for data in the POLLUX database

VOSPECFLOW Observed spectra Synthetic spectra

* Search for synthetic spectra

RESULTS

Pollux
rom | Pollux ¥ | database

G files

Min/max range of stellar parameters

L]

NORMFLUX_M_s5000g3.0z-
0.25t1.0 a0.10¢0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX M _s5250g3.0z-
0.25t1.0 a0.10¢0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

NORMFLUX_M_s5000g3.0z-
0.50t1.0_a0.20c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

logg

5390 3 NORMFLUX_M s5250g3.0z-

0.50t1.0_a0.20c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

1410 3
D E D m NORMFLUX_M_s5000g3.020.0t1.0_a0.00c0.00n0.0000.00r0.000
STORED

| NORMFLUX M s5250g3.020.0t1.0 B0.0Q{:{I.OOH0.0000.0GI’0.0GS(#

meta witurb

0 None

-0 Nane

B A R 1 K

Convolutions of chosen synthetic spectrum

DD.. DI:“:‘ a = Last update : Friday, May 10 2013 @ 20:55 (CEST +2:00)

Mean from Vizier used to query the theoretical database.
Selected spectrum stored in basket



4 . Convolve a portion of the theoretical spectrum

VOSPECFLOW Observed spectra Synthetic spectra
Search for synthetic spectra
 Convolutions of chosen synthetic spectrum

QUERY RESULTS

Synthetic spectrum selected from Pollux Database (FITS file) Convolution

NORMFLUX_M_s5000g3.020.0t1.0_a0.00c0.00n0.0000.00r0.00 CONV_T2R20.6G105mA_LB525 W100_M_s500093.0z0.0t1.0_a0
STORED

Central wavelength (A)
B525

‘Wavelength width (A)
100

convolution

Value

r\-1acr:|turlhulence \"E.|33i‘l'}' 2 parameters and radial
Rotational velocity 20.6
Instrumental profile 105 VelOCity COrreCtion
Radial velocity (km/'s) applied tO a portion Of

0 the synthetic spectrum

Output file format | TS ¥

Process

DD.. Dl:“:‘ a -~ Last update - Friday, May 10 2013 @ 20:55 (CEST +2:00)

convolved portion of the spectrum stored in basket.
The name bears the information of the convolution.



5. Visualize / download the data stored in the basket

VOSPECFLOW Observed spectra Synthetic spectra
Search for synthetic spectra

+ Convolutions of chosen synthetic spectrum

QUERY RESULTS

Synthetic spectrum selected fro|  Cart spectras
NORMFLUX_M_s5000g3.020.0t]

Central wavelength : |'3525 '| ‘Wavelength width
Central waw
8525

Wavelength CONV_T2R21G105mA_LB525_W100_M_s5000g3.020.0t1.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS
169 > CONV

hd232862_narval_26sepl8_int_Normal_|_001_tblfts

FLUX_NOR
FLUX_ERR
Rotational velocity 21
NORMFLUX_M_s5000g3.020.0t1.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec. FITS
Instrumental profile 105 e

normalizedfiug

Radial velo

o ﬁ Mfssage Type
Output file formd & votable (TOPCAT)
ssa (VOSpec)
Proc

3

f:||:|.. DDD = D Last update : Monday, May 13 2013 @ 13:47 [CEST +2:00)

Checkboxes to select data to be visualized / retrieved



5. Visualize / download the data stored in the basket

VOSPECFLOW Observed spectra Synthetic spectra
Search for synthetic spectra

+ Convolutions of chosen synthetic spectrum

QUERY RESULTS

Synthetic spectrum selected fro|  Cart spectras
NORMFLUX_M_s5000g3.020.0t]

Central wavelength : |'3525 '| ‘Wavelength width
Central waw
8525

Wavelengt CONV_T2R21G105mA_L8525 W100_M_sb000g3.020.0t1.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec. HTS
100 CONV
hd232862_narval_26sepl8_int_Normal_|_001_tblfts

FLUX_NOR
FLUX_ERR

Rotational velocity 21 * .
| NORMFLUX_M_s5000g3.0=0.0t1.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS
Instrumental profile 105

Macroturbulence velocity |2

e

normalizedfiug
Radial velo

o Mfssag & Type
Output file formd & votable (TOPCAT)

ssa (VOSpec)

Proc

éiupda‘le : Monday, May 13 2013 @ 1347 (CEST +2:00)

| A\ AN
| \ ~

Possibility to visualize in situ, send to a VO application, download
(csv) (votable) (fits)



6. Quicklook using in situ tool

™ @ vospecflow - Mozilla Firefox
® (1) RoundCube Webmail :: R... * H TOPCAT b Heidelberg Palace: Staatlic... * [« NEHNE1C

obs-mip.fr + @ | |B~ heidelberg castle Q I @
[ Les plus visités »+ @ Ancient FM - Commer... @) GettingStarted [E]Latest Headlines v+ W] Dictionnaire Francais-... [ SAO/NASA ADS Cust... & RoundCube Webmail... [ }Dico E&Signin »

VOSPECFLOW Plot spectras
11

» Search for synthetic spectra

+ Convolutions of chosen synthetic spe

Qu

Synthetic spectrum selected frg

NORMFLUX_M_sb000g3.0z0.0t]

Central waw

6700 0.7

‘Wavelength
o 0.6

0.5

Macroturbulence velocity |2

Rotational velocity 21
0.4

Instrumental profile 105

6702 6704 6706 6708 6710

Radial velo

Y Message Type

5 e o | —
& votable (TOPCAT)
Output file form{ ssa (VOSpec)

Proc

No hub connected hence only in situ view and download are proposed



Observed spectrum,

VOSpec

Eesa

(O T r——

theoretical spectrum and simulated observations seen in VOSpec

This star is active!

EpT Aa =3 3 Jiz
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http://cdab.bagn. obs-mip.fr/cgi-bin/vospecflow/getvo.py?service=getvotable&lien=hd2232862_narv]—| | Redshift|0.00 | []
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This star is Li-rich!
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Observed spectrum, theoretical spectrum and simulated observations seen in TOPCAT
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The star is Li-rich!



Examples of Use

(3

Tool to accompany spectroscopic observations (available to observers and
telescope operators ), for instance, to check the pointing of the right object

Earlier in the process to simulate an observation
— (then comes the ? of the noise modelling)

Afterwards to

produce rough constraints on stellar parameters (vsini, Teff, log g, metallicity ...),
allow to get a first grip on an analysis,
rapidly identify the presence/absence of specific spectral lines.




What's next

Make the tool available to the community via the VO
Add a module to guess Teff and log g from spectral type and luminosity class
Provide a simple VO service for convolution

Add other archives and theroetical databases




Nouvelle ergonomie a I'étude pour distribution de 1'application

VOSPECFLOW Ay Observed spectra Synthetic spectra

VO TOOLS

Splat VO

Last update : 2013 /03 /05

Design : Aurélien Emeras - stagiaire info



Nouvelle ergonomie a 1'étude pour distribution de 1'application

VOSPECFLOW

Search for stellar parameters
StarID  Vega
Catalog all

Search for observed spectra

From local disk

)

From a database

RA 27923473479 DEC +387836889%6

B

Design : Aurélien Emeras - stagiaire info

Observed spectra

Synthetic spectra

Results of request

Average of stellar parameters

Temperature Gravity Velocity

B829.83 394 20

J Source Temperature Gravity
o 1734 9790 41
o 1140 0.53 4.0

Resu It-.r. of request

vega_narval_04jul09_pol_Fast_V_01_tbl.fts
vega_narval_04jul09_pol_Fast_V_02_tblfts
vega_narval_04jul08_pol_Fast_V_03_tblLfts
vega_narval_04jul09_pol_Fast_V_04_tbl.fts
vega_narval_04jul08_pol_Fast_V_05_tblLfts
vega_narval_04jul09_pol_Fast_V_06_tbl.fts
vega_narval_04jul09_pol_Fast_V_07_tblfts
vega_narval_04jul09_pol_Fast_V_08_tbl.fts
vega_narval_04jul09_pol_Fast_V_09_tblfts
vega_narval_04jul08_pol_Fast_V_10_tbLfts

Velocity

Mone

20

VO TOOLS

Splat VO

VOPlot
v | w

Last update : 2013 /03 /05




Nouvelle ergonomie a 1'étude pour distribution de 1'application

VOSPECFLOW Observed spectra Synthetic spectra

|
Search for synthetic spectra Results of request \ AR

Convolutions of choosen synthetic spectras Results of request A

NORMFLUX_A_p10000g5.02-1.0t2 0_a0.00c0.00n0 0000, ~ CONV_T2_L8626_A.p8000g4.02-1.0t2.0_a0.00c0.00n0.0000.0.00
| b

Central wavelength
Wavelength width

Unit Function VO TOOLS

Macroturbulence

velocity kmis radial tangent

Rotational velocity kmi/s ratational

Instrumental profile mA Gaussian

@Iocny Ajout du décalage en vitesse radiale

Output file format Splat VO

VOPlot
-

Last update : 2013 /03 /05

Design : Aurélien Emeras - stagiaire info



Nouvelle ergonomie a 1'étude pour distribution de 1'application

VOSPECFLOW Observed spectra Synthetic spectra

CART
+ vega_narval_04jul0%_pol_Fast_V_03_tblfts
NORMFLUX_A_p10000g3.52-1.0t2.0_a0.00c¢0.00n0.0000.00r0.50.00_VIS.spec.FITS
o NORMFLUX_A_p10000g4.52-1.0t2.0_a0.00¢0.00n0.0060.00r0.0050.00_VIS.spec.FITS

+ CONV_T2_LB8525_A.p8000g4.02-1.0t2.0_a0.00c0.00n0.0000.00r0.0050.00_VIS.spec.FITS

VO TOOLS

Broadcast, display ou download depuis le panier

Splat VO

VOPlot

Last update : 2013 /03 /05

Design : Aurélien Emeras - stagiaire info
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