B Cosa__

VOSpec: A Tool to Handle VO Spectra
Through SSAP

|sa Barbarisi, Jesus Salgado, Pedro Osuna, Christophe Arviset

European Space Astronomy Centre (ESAC)
Archives Development Team

Pedro OSUNA European Space Astronomy Centre (ESAC)
VOSpec [VOA Poona Sep 2004 ESAC ADT Team Villafranca del Castillo, MADRID (SPAIN)



eSsa

SCIENCE

Simple Spectrum Access Protocol

4 [...]To define a uniform interface to spectral data.[...]
» Problem: handle units; no “uniform” solution yet.

» Proposal from Osuna/Salgado at IVOA meeting @ Strasbourg,
October 2003, to add parameters into SSA to allow for automatic unit
conversion

O [...]The term “Simple” in Simple Spectrum Access Protocol refers to the
design goal of simplicity in both implementing spectral data services and
In retrieving spectroscopic data from distributed data collections]...]

= Try to make the retrieving simple and comparable
d [...]JRequired query parameters: POS, SIZE, FORMAT]...]

O [...]JRequired response columns: FORMAT, ACREF, SED Object,
Dataset Object, Coverage Object]...]
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U ESAC proposal: Add the following three extra response columns in the

SSA Protocol:
FI ELD | D="AXES"'" ucd=VOX: Spectrum axes [.]
FIELD | D=“D MEQ" ucd=VOX: Spectrumdi neq [.]
FI ELD | D=" SCALEQ ucd=VOX: Spectrum scaleq [ .]

Simple Spectrum Access Protocol

SCIENCE

UAllows unit conversion, spectra SSA Query Response VOTABLE Sample
superimposition and multiwavelength analysis SUB=ATTHENID

<TD>-<![CDATA[ http:/[...]swaa]]></TD>
<TD>ISO SWS01 Spectrum Target: M31_BULGE</TD>
<TD>20-Dec-1996 21:09:09</TD>

0 0 0 <TD>20-Dec-1996 21:28:09</TD>
UiInformation on the Units in the metadata. <TD>10691809995</TD>

<TD>41.27003</TD>

<TD>SWAAWAVE SWAAFLUX</TD>

<TD>um Jy</TD>

UDimensional equation only has to be SR
. <TD>10.E-6 10.E-26</TD>
calculated once (and forever) per project. <TD>spectrumfits</TD>
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VOSpec fact sheet

U Using VO Standards:
Ready to access the Registry to get SSA servers information
Use SIMBAD Web Service (easily integrated with rest of the tool)
Display VOTable information from SSA

Already working with available SSAP services: ISO (ESAC/ADT) and
IUE (INES archive) plus SSA-modified local data for HST, XMM, etc.

O Handling spectra
Get spectra from SSA servers
Display and superimpose spectra
Automatic unit conversion through dimensional analysis
Multi-wavelength analysis
Polynomial/Black body/Gaussian fitting and other utilities on the way
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VOSpec: Interoperable Tool

SIMBAD
Web Service

Fix axes
Choose Units
x|
Serer Selectar

@ HMM - Mewton Archive Interoperahility System
@ Infrared Space Ohservatory Archive Interoperahility

¥ hitp:fpma.isovilspa.esa.esB080%Eiospisiap.jsptimageType=spectrum
@ INES
¥l hitpisdc laefiesa.esfinesispisiapjsp?

(Currently directly from VOTable)

Open Local Data | D 1 I I I I
5.0 el 5.0 1el1 A0

Wave Lenath micron

/ \

/Tnle | Ra | Dec | Format | Selact

- 1B0 BWS0T L IR ERL I BT Spectrumms | v |cormplets
_:|RA5101?8-._.__,_1SW@Ta@pézgtanaﬂar@w 5 | v |corplete
|IRAS 10178-.. 1154 RR4% -All pecturmts | ] [ready
’W R4S 1D1T8- 154 8842 :-.S.El..;ff.?_:_ﬁ_ spectrumﬁ'ts | E [ fete
D IRAS 48842  |-60.225 |spectrumifits
| Reset | | pisplay |
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Superimposition and Multiwavelength analysis

FI ELD | D=" AXES"

FI ELD | D="UNI TS"
FI ELD | D="D MEQ'
FI ELD | D=" SCALEQ'

eSsa
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ucd=VOX: Spectrum axes [.]

ucd=VOX: Spectrumunits [.]
ucd=VOX: Spectrumdineq [.l]
ucd=VOX: Spectrum scal eq [ .]

<TD>40001501</TD> -

<TD>- <I[CDATA[ http://[...]swaa]]|></TD>
<TD>ISO SWS01 Spectrum Tar get:
M31 BULGE</TD>

<TD>20-Dec-1996 21:09:09</TD>
<TD>20-Dec-1996 21:28:09</TD>
<TD>10.691809995</TD>
<TD>41.27003</TD>
<TD>SWAAWAVE SWAAFLUX</TD>
<TD>um Jy</TD>

<TD>L MT-2</TD>

<TD>10.E-6 10.E-26</TD>
<TD>spectrum/fits</TD>

<TD>58001701</TD> -

<TD>- <I[CDATA[ http://[...]Isan]]></TD>
<TD>ISO LWS02 Spectrum Tar get:

M31 BULGE</TD>

<TD>18-Jun-1997 10:19:19</TD>
<TD>18-Jun-1997 11:10:09</TD>

<TD> 10.691809995 </TD>

<TD> 41.27003 </TD>

<TD>LSANWAYV L SANFL X</TD>
<TD>microns wattscm” 2/micron</TD>
<TD>L ML-1T-3</TD>

<TD>10.E-6 10.E+10</TD>
<TD>spectrum/fits</TD>

DIMEQ= MT-2

VOSpec IVOA Poona Sep 2004
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DIMEQ: Easy to calculate

dAlready done for:

Project Unit DIMEQ SCALEQ
ISO Jy MT-2 10E-26
XMM Counts/cm2/ ML-1T-2 6.626E-20
s/A (in c/lambda
units)
IUE erg/cm?2/s/A ML-1T-3 1E+7
HST erg/cm2/s/A ML-1T-3 1E+7
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O HST spectrum units (taken from http://archive.stsci.edu/hst/search.php)
"Erg/s/cm”2/A

A Working example: The HST case

<TD>HST M82</TD> -

. <TD><![CDATA[file:lhome/posuna/lV OA/HS
=Reference Unit (can be any): Jy T/05f50£010_sx1Ffits] </ TDS

<TD>M 82 Spectrum</TD>
<TD>10-Feb-1997 10:11:51</TD>
<TD>10-Feb-1997 11:00:09</TD>
<TD>148.9</TD>

<TD>69.67</TD>

<TD>WAVELENGTH FLUX</TD>
<TD>A erg/S/cm’\2/A</TD>

UMetadata for HST spectrum:
*DIMEQ

“SCALEQ =
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A Working example: The HST ca

Unit conversion

[Jy] = MT_2 Scaling factor 110

[W] _ wr-2
[HST] mLir-3

n=m=1
-m=1 } P {

Choose Units

LlT 1

m=-1
n=2

Wave Unit Log Scale

T
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Iy |
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SCIENCE

-1 -3 _ 7
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Choose Units

Wave Unit

Flux: Unit

E
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VOSpec: Multi-wavelength Analysis

Target |3c273 Ra (1872779156 | Dec [+2.0523883 | Size | || Go
Spectra Viewer

1 04 T . T T T T T

e Radio ]

103 | (several references) Sub ISO LWS |

1e0z | mm i

teor | Yyl o ISO PHT |

L ]

o0 | \' HST & IUE 1
wle-0l | ]
E * L)
“denz | -

tenz | XMM 4
le-04 | y ||
1e-05 | A
1e-06 | N i I
~ T
1008 1e10 1e12 leld 1e16 1e18
Wawe Length Hz
| server | Tile | Ra Dec | Formar | Select | Status
IMES PG 1226+, |187.2779 [2.0524 spectrum/f... [ reachy
IMES PG 1226+, |187.2779 [2.0524 spectrum/f... [ reachy
IMES PG 1226+, |187.2779 [2.0524 spectrum/f... [ reachy
IMES PG 1226+, |187.2779 [2.0524 spectrum/f... [w] complete
IMES IUE 5K 187 2783 |2.0517 spectrum/f... [] ready
| Display | Reset | | Save Image |
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VOSpec: Super]

Fix axes

Choose Units

Wave Unit Log Scale
micron ¥ | [¥]
Flux Unit ne
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ergfe.. ¥ | [¥]
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Ra |120.8960281

Dec [-40.0031478

| Size |

[

Spectra Viewer

7.0 2.0 9.0 1e-032

z.0 2.0
Wawe Length micron
Server | Title | Ra [ Dec | Formar | Select | Status |

Jhomejpo... KMM Spect, (120 -40 spectrum/T... [v] complete

Jhomejpo... KMM Spect, (120 -40 spectrum/T... [v] complete

Jhomejpo... KMM Spect, (120 -40 spectrum/T... [ complete

Jhomejpo... KMM Spect, (120 -40 spectrum/T... [] reacly

w Jhomejpo... HST Capella (120 -40 spectrum/T... [ reacly
| Reset | | Display |
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VOSpec: Unit Conversion
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Prototype tool URL

[ A test version of the tool can be accessed at:

http://[pma.standby.vilspa.esa.es:8080/vospec/index.html

U Production version will be announced conveniently
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