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Motivations

* To be able to compare an observed spectrum with a
synthetic one

2 Né& Use case : SPECFLOW g ey limartan
s‘;p‘ec rum tools
SVnthe“C —> Convolution N ‘Simulated Observation/ i | I
spectrum_ SPECONVOL {(convolved spectrum) .

e Useful to have a first approach to direct research
* Interesting for educational purpose
* Service for VO users and VO tools
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SPECONVOL : Objectives

On a portion of a synthetic spectrum (from Pollux database) :

e Could apply corrections for :
— Macro turbulence velocity (radial-tangent profile)
— Rotational velocity (rotational profile)
— Instrumental profile (gaussian profile)

* Could also apply :
— a radial velocity shift

+ Short response time => Part of spectrum and not
full spectrum considered

=> |nterval defined by central
wavelength and width

* Deal with wavelength
dependent parameters



SPECONVOL : Data Model

ESAC Madrid - May 22, 2014

onvolutionEiSimutation] ~name : string = convolution

‘onvolutor : Simulator I

E——————————" protocol | < string = convolved spectrum

nk : ParameterSetting
~value : int = http://....

[___spectrum : inputParameter |
[name:sting=fink |

- datatype : string = char

- description : int = Link to the spectrum file parameter

V_MACRO : ParameterSetting
|

V_ROT : ParameterSetting

FWHM : ParameterSetting

- ucd : string = 772

Vmacro : inputParameter
~nhame : string ¥ MACRO

- datatype : string = char

W

- description : string = m: velocity
- ucy = met I

[ vrot:inputParameter |
[name:sting=VROT |
- datatype : string = float

>{- description : string = rotational velocity
- ucd : string = phy rotat

fwhm : inputParameter
~nhame : string = FWHAM

- datatype : string = float
> description : string = Full width half maximum for instrumental (gaussian) profile
- ucd : string = spec.line.width

[ fwhm_unit:inputParameter |
~name : string = FWHM_UNIT
- datatype : string

V_RAD : ParameterSetting

InputFileFormat : ParametersSetting

~value : string =

LAMBDA C : ParameterSetting - datatype : string = fl
T = 8500. >

ar
Full width half maximum unit for instrumental (gaussian) profile
. wi unit

stri
- ucd : string =

[ Tambdac : inputParameter
[-nam TAMBDA _C

oat
- description : string = Central wavelength
- ucd : string = em.wl.central

[ lambda width: inputParameter |
[-name : string = LAMBDA WIDTH |
- datatype : string = float

> - description : string = Wavelength width of the convolved domain’
- ucd : string = width of the convolved domain

[ vrad:inputParameter |
[-name:string=V_RAD |

float
- description : string = Radial velocity
- ucd : string = spect. feloc.opt

[inputFileFormat : inputParameter |
[-name : string = InputFileFormat |
- datatype : string

OutputFileFormat : Parametersetting

~value : string = FIT:

OutputFileCompression : ParameterSetting
[Value:sting=gzp >

syntheticSpectrum : inputData
1
e

o
0
- Object : stri

nvolved_spectra : OutputDataset
bjectType : string = Spectrum
ing = CONV_M....

har
- string = Input File Format
- ucd : string = meta.file;meta.id.part

[outputFileFormat : inputParameter |
~name : string = OutputFileFormat
- datatype : string

- description : string = Output file format
- ucd : string = meta.file;meta.id.part

[___outputFileCompression : InputParameter |
{“hame : string = OutputFileCompression |

~name : string = OutputfileCompression
- datatype : string = char

- description : string = Output Convolved File Compression
- ucd : string = ;arith.diff

spectrum : InputDataObjectType
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SPECONVOL : Data Access Layer

* Protocols
— Not really spectra discovery but..
... Link to spectrum provided SSAP used (?)
— SimDAL : no document found but registered as a service
— S3p, TSAP included in SSAP

* Queries
http://ov-gso.lupm.univ-montp2.fr/ssaserver/speconvol
- Parameters query Pl
..?FORMAT=METADATA e
- Convolution query LA T e ——
.?link=...&V_MACRO-=...&... T
- Download query : oot contet sy >
..ld=...




SPECONVOL : Data Access Layer -

http://ov-gso.lupm.univ-montp?2.fr/ssaserver/speconvol?FORMAT=METADATA

— <VOTABLE version="1.1" xsi:schemaLocation="http://www.ivoa.net/xml/VOTable/v1.1 http://www.ivoa.net
/xml/VOTable/VOTable-1.1.xsd">
— <RESOURCE type="meta">
<DESCRIPTION> OV-GSO/LUPM CONVOLUTION SERVICE </DESCRIPTION>
<INFO name="QUERY_STATUS" value="OK"/>
— <PARAM datatype="float" name="INPUT:V_MACRO" ucd="meta.model;phys.veloc" unit="km/s"
utype="SimDM:/resource/protocol/InputParameter” value="">
— <DESCRIPTION>
Macro turbulence velocity for radial tangential profile
</DESCRIPTION>
</PARAM>
<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>
<PARAM datatype="float" name="INPUT:FWHM" ucd="spec.line.width" unit="km/s or mA"
utype="SimDM:/resource/protocol/InputParameter” value="">
— <DESCRIPTION>
Full width half maximum for instrumental (gaussian) profile
</DESCRIPTION>
</PARAM>
— <PARAM arraysize="*" datatype="char" name="INPUT:FWHM_UNIT" ucd="spec.line.width;meta.unit"
utype="SimDM:/resource/protocol/InputParameter” value="">
— <DESCRIPTION>
Full width half maximum unit for instrumental (gaussian) profile
</DESCRIPTION>
- <VALUES>
<OPTION value="mA"/>
<OPTION value="km/s"/>
</VALUES>
</PARAM>
<PARAM datatype="float" name="INPUT:LAMBDA_C" ued="em.wl.central" unit="A"
utype="SimDM:/resource/protocol/InputParameter” value="">
<DESCRIPTION> Central wavelength </DESCRIPTION>
</PARAM>
<PARAM datatype="float" name="INPUT:LAMBDA_WIDTH" ucd="em.wl;arith.diff" unit="A"
utype="SimDM:/resource/protocol/InputParameter” value="">
<DESCRIPTION> Wavelength width of the convolved domain </DESCRIPTION>
</PARAM>
— <PARAM datatype="float" name="INPUT:V_RAD" ucd="spect.dopplerVeloc.opt" unit="km/s"
utype="SimDM:/resource/protocol/InputParameter” value="">
<DESCRIPTION> Radial velocity </ DESCRIPTION>
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=

__ SimDM:/resource/protocol/
InputParameter

V_MACRO

V_ROT

FWHM

FWHM_UNIT

LAMBDA C

LAMBDA_WIDTH

V_RAD

InputFileFormat

OutputFileFormat
link

=
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SPECONVOL : Data Access Layer .

http://ov-gso.lupm.univ-montp2.fr/ssaserver/speconvol?

link=http://pollux.graal.univ-montp?2.fr/ssaserver/tsap?

Id=A p10250£4.0z-0.5t2.0 a0.00c0.00n0.0000.00r0.00s0.00 VIS.spec.FITS

&V_MACRO=45&V_ROT=10

—_— —

— <FIELD arraysize="*" datatype="char" name="InputFileFormat" ued="meta.file;meta.id.part"
utype="SimDM:/resource/experiment/ParameterSetting.inputParameter">
<DESCRIPTION> Input File Format </DESCRIPTION>
</FIELD>
— <FIELD arraysize="*" datatype="char" name="OutputFileFormat" ucd="meta.file;meta.id.part"
utype="SimDM:/resource/experiment/ParameterSetting.inputParameter">
<DESCRIPTION> Output Convolved File Format </DESCRIPTION>
</FIELD>
— <FIELD arraysize="*" datatype="char" name="Id" ued="meta.ref" utype="SimDM:/resource/experiment
/OutputDataSet.accessURL">
<DESCRIPTION> Link to the convolved spectrum file </DESCRIPTION>
</FIELD>
— <DATA>
— <TABLEDATA>
- <TR>
-<TD>
http://pollux.graal.univ-montp2.fr/ssaserver/tsap?Id=A_p10250g4.0z-
0.5t2.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS. .spec.FITS
</TD>
<TD> 45 </TD>
<TD> 10 </TD>
<TD> </TD>
<TD> </TD>
<TD> 8525.0 </TD>
<TD> 100.0 </TD>
<TD> </TD>
<TD> FITS </TD>
<TD> FITS </TD>
-<TD>
http://pollux.graal.univ-montp2.fr/convolserver/convol?SAS=1399376263895125937789275603&
Id=CONV_T45R10_L8525.0_W100.0_A_p10250g4.0z-
0.5t2.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS. .spec.FITS
</TD>

</TR> —

</TABLEDATA>

~MATAN
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SimDM:/resource/experiment/
ParameterSetting/InputParameter

What about the description of
the InputParameter (reference,
unit) ?

SimDM:/resource/experiment/
OutputDataSet.accessURL

What about the spectrum
description (axis) ?
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SPECFLOW : a use case of speconvol

Web tool (http://bass2000.bagn.obs-mip.fr/specflow)

interacting with VO resources and tools (VizieR, Simbad, TBLegacy, PolarBase, Pollux, speconvol,
TOPCAT, VOSpec, SPLAT-VO, CASSIS)

in order to compare two portions of spectra : one from an observed spectrum (from TBLegacy or
PolarBase database) and the other from a convolved synthetic one (from Pollux database and then
convolved).

Speconvol :"a convolution of normalized synthetic stellar spectra program

Up to 3 successive convolutions are allowed on a adjustable portion of the synthetic spectrum, in
order to mimic the observable. These convolutions account for macroturbulence velocity, rotational
velocity and instrumental profile. Finally, the output can be Doppler-shifted in order to take into
account a stellar radial velocity.



SPECFLOW : Operating

8‘.4

‘ or coordinates Downloads S D
@ nd stellar p eters Uploads tar </ TOPCAT
: Use case : SPECFLOW /
/ ﬁ\ e Saterastive spectrum analyser
— e , i ‘im,-‘ o W
ACARD: LEAsggce-SSENARUAL stellar spectra database @ — |\ g {%Jua hZé': gle]g @ \
. : / il ‘
S . tool
er\ce&i Starlink SPLAT-VO

pe ‘crum

Simulated Observation
(convolved spectrum)

Synthatic

spectrum - .
M- e Convolution
SPECONVOL
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SPECFLOW : in the VO
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Starlink SPLAT-VO

. 5352 Sacerscerve specssls amasyser
@ ?PCAT
SERS
LEVEL 2 4 D COMPUTERS e
All standards g - SRR nProgress
Y
Browser Bas SR LAVER Script Based
Ap, Desktop Apps Apps
| [ BSANEN yo5]  USING [coe] Weue
Registry Interface ' T
R = (ADAL | O Query | STC || Unypes AP
E = par  Languages Unity $cs TR
VOResource A O
G ¥
e [ o el -
Su m— CORE o
- Axnol VEXL | vecabularh ObsProvDM ) | C
R ’W‘ ProoM //"m o}
Y SsimpleOALRegExt s | L
i Resanrce denttar < S
vosi |
| VOSpace WS‘HABJF{G
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ _.,,4 e
« Data andMotadata Collection
RESOURCE LAYER
PROVIDERS . “'.:;‘?:'

OV-GSO/LUPM speconyoel
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SPECFLOW : Demo

http://bass2000.bagn.obs-mip.fr/specflow

VO SPECFLOW Observed spectra Synthetic spectra

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 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 it is 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) 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

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

Last update : Tuesday, May 6 2014 @ 14:55 (CEST +2:00)
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SPECFLOW : Demo

VO SPECFLOW

v Search for stellar parameters

QUERY

Star ID

hd232862

Catalog

All

Get parameters
Show details

» Search for observed spectra

Observed spectra Synthetic spectra

RESULTS

Simbad

Source : Simbad query

Description :

meta.main : None

src.class : **

pos.eq.ra;meta.main : 059.333275
pos.eq.dec;meta.main : +50.855156
PHYS.VELOC.ROTAT : None
spect.dopplerVeloc.opt : -1.80
src.spType : G8II

Vizier
Average

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

phys.abund.Fe : None
phys.veloc.rotat : None
phys.veloc.microTurb : None
spect.dopplerVeloc.opt : None
src.spType : None

UL

ESAC Madrid - May 22, 2014

Last update : Wednesday, May 14 2014 @ 18:47 (CEST +2:00)
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SPECFLOW : Demo

VO SPECFLOW

» Search for stellar paramete

rs

v Search for ocbserved spectra

From local disk

QUERY

From | Polarbase - | database

RA

059.333275

DEC

+50.855156

SIZE

Observed spectra Synthetic spectra

RESULTS

NULI£004_Narvai_13SEpud_pul_Nurmal_v_uvi_toLits

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

J
|
|
|
|
|
|
|
}
|
|

hd232862_narval_27sep08_int_Normal_I_001_tbl.fts
STORED

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

hd232862_narval_29sep08_pol_Normal_V_01_tbl.fts

hd232862_narval_30sep08_pol_Normal_V_01_tbl.fts

|
|
|
|
}
|
|

ESAC Madrid - May 22, 2014

Last update : Tuesday, May 132014 @ 13:01 (CEST +2:00)
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SPECFLOW : Demo

VO SPECFLOW

v Search for synthetic spectra

QUERY

From local disk

Import

From | Pollux < |database

Min/max range of stellar parameters

- ][+]

logg

4410 2
5390

EE EOEE

0 None

TEE EE

» Convolutions of chosen synthetic spectrum

Observed spectra Synthetic spectra

RESULTS

Pollux

6 files
[ NORMFLUX_M_sSOOOgZ.Oz0.0tl.O_a0.00C0.00n0.0000.00rd.OO

[ NORMFLUX_M_s5000g2.520.0t1.0_a0.00c0.00n0.0000.00r0.00!

[ NORMFLUX_M_s5000g3.020.0t1.0_a0.00c0.00n0.0000.00r0.00

[ NORMFLUX_M_s5250g2.020.0t1.0_a0.00c0.00n0.0000.00r0.00!

NORMFLUX_M_s525092.520.0t1.0_2a0.00c0.00n0.0000.00rC
STORED

[ NORMFLUX_M_s5250g3.020.0t1.0_a0.00c0.00n0.0000.00r0.00!

ULRE O

Last update : Wednesday, May 14 2014 @ 18:47 (CEST +2:00)




SPECFLOW : Demo

VO SPECFLOW 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_s525092.520.0t1.0_20.00c0.00n0.00 CONV_T2R27G105mA_L8590_W200_S-
1.80_M_s525092.520.0t1.0_2a0.00c0.00n0.0000.00r0.00s0.|
STORED
Central wavelength Line Central wavelength (A)
Call IR :| 8590
Wavelength width (A)
200
Cart spectras

M
facroturbulence velocity |2 Central wavelength : |8590 Wavelength width : | 200

Rotational velocity 27

Instrumental profile 105 x

JCON\/ T2R27G105mA_LB590_W200_S-
1.80_M_s5250g2.520.0t1.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

Radial velocity (km/s) @ normalizedconvolvedflux

-1.80 P4

Xl NORMFLUX_M_s525092.520.0t1.0_20.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS

flux

Output file format| FITS 3 normalizedflux

ﬂ hd232862_narval_26sep08_int_Normal_I_002_tbl.fts
@ FLUX_NOR
Plot spectras FLUX_ERR

(¢
it
I
.
t

Process

Message Type
(&) votable (TOPCAT)
ssa (VOSpec)




SPECFLOW : Demo

Console Java - Cassis

2014 3:38:40 PM uk.ac.starlink.votable.FieldElement g¢
Char.FluxAxis.Unit - unspecified arraysize implies sing
Data May 13, 2014 3:38:40 PM uk.ac.starlink.votable.FieldElement ge
Load config INFO: Char.FluxAxis.Unit - unspecified arraysize implies sing
Load |[/var/folders/8l/t_rzmg3] Visr data: 0.0 [km/s|w]|in Telescope | 772 —_ May 13, 2014 3:39:00 PM uk.ac.starlink.votable.FieldElement ge
Char.SpectralAxis.Name - unspecified arraysize implies :
May 13, 2014 3:39:00 PH uk.ac.starlink.votable.FieldElement ge
Toaing Display Ol Synthetic spectra :‘NFD: [har.Spef(r?LAst.Name - unspecified arraysize implies ¢
ay 13, 2014 3:39:00 PM uk.ac.starlink.votable.FieldElement g
i .[35a g : Char.SpectralAxis.Unit — unspecified arraysize implies ¢
Range min: (8540.02999|max: 8639.98] [Angstrom | , 2014 3:39:00 PM uk.ac.starlink.votable.FieldElement ge
: Char.SpectralAxis.Unit - unspecified arraysize implies ¢
May 13, 2014 3:39:00 PM uk.ac.starlink.votable.FieldElement ge
INFO: Char.FluxAxis.Name - unspecified arraysize implies sing
May 13, 2014 3:39:00 PM uk.ac.starlink.votable.FieldElement g¢
Data Pollux INFO: Char.FluxAxis.Name - unspecified arraysize implies sing
Load config o fles May 13, 2014 3:39:00 PH uk.ac.starlink.votable.FieldElement ge
Load |[/var/folders/8I/t_rzmg3] Visr data: Telescope _— ] INFO: Char.FluxAxis.Unit - unspecified arraysize implies sing
NORMFLUX_M_s5000g2.020.0t1.0_a0.000.00n0.0000.00r0.00fl May 13, 2014 3:39:00 PM uk.ac.starlink.votable.FieldElement ge
INFO: Char.FluxAxis.Unit - unspecified arraysize implies sing
NORMFLUX_M_s5000g2.520.0t1.0_20.00¢0.00n0.0000.00r0.00MM 1\ _ The spectrun has 1797 channels
NORMFLUX_M_s5000g3.020.0t1.0_20.00c0.00n0.0000.00rg.00ffll INFO - The spectrum has 5001 channels

NORMFLUX_M_s525092.020.0t1.0_a0.00c0.00n0.0000.00r0.00|

Save config NORMFLUX_M_s525092.520.0t: .00n0.0000.
g Effacer Copier Fermer

Save config RESULTS

Tuning Display

Range min: 8540.0 max: 8640.0| [Angstrom | v

NORMFLUX_M_s525093.020.0t1.0_a0.00c0.00n0.0000.00r0.00}

File Edit Models View Scripts Windows Templates Configuration VO Help NORMFLUX_M_s550092.020.0t1.0_20.00c0.00n0.0000.00r0.00}

a1 HMI\ J‘k r = —Y— vIL. \‘k b A NORMFLUX_M_s5500g2.520.0t1.0_a0.00c0.00n0.0000.00r0.00)
— | I

NORMFLUX_M_s5500g3.020.0t1.0_a0.00c0.00n0.0000.00r0.00)
Full Spectrum

Frequency [GHz] InfoPanel | Overlays | Species | Fit | Tools Cart spectras

349 34t 0 | Prot info
T T

Spectrum Analysis 2 ] Central wavelength : | 8590 Wavelength width : | 200

v| WM Spectrum Analysis 2
in : SKY Lo [MHz] : unknow X\ CONV_T2R27G10SmA_LB590_W200_S-
1.80_M 0¢ 0.0t1.0_a0.00c0.00n0.0000.00r0.00s0.00_VIS.spec.FITS
¥ normalizedconvolvedfiux

ﬂ NORMFLUX_M_s525092.520.0t1.0_20.00c0.00n0.0000.00r0.0050.00_VIS.spec.FITS
flux

normalizedflux

7‘ hd232862_narval_26sep08_int_Normal_I_002_tbl.fts
VI FLUX_NOR
FLUX_ERR

erg/cmA2/s/A

Spectrum Analysis 1

Message Type
*)votable (TOPCAT)

in : SKY Lo [MHz] : unknow ssa (VOSpec)

V] W Spectrum Analysis 1

Sending message 2

Reference frequency: 349013522.18
X Tools | Y Tools | Stack/Mosaic

Shift Zoom Search Range

Xtop [Frequency || [GHz
<<[>>] | ] [645.01)Go|| |[110.02][set =D

Xpot [Wavelength | w | |Angstrém |v Remove All




Conclusions

* The convolution service speconvol is currently
available on the VO

ivo://ov-gso/ssap/speconvol

* Do not hesitate to test and play with SPECFLOW
http://bass2000.bagn.obs-mip.fr/specflow

* Pollux content (http://pollux.graal.univ-montp2.fr)

— New synthetic spectra are currently implemented
— New release coming soon !



Perspectives

First step before ...

— SPECONVOL
* Improve the description in SSAP

— SPECFLOW.

* Improve some functionalities

* Access to other databases :
— Too few databases distribute normalized observed spectra

— Theoretical databases often do not give enough information
to describe their synthetic spectra (data generally not
normalized to the continuum)



Thank you for your attention



