q

Search for IR excess In bright stars
A Science Case for the AVO
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Science Problem

The detection of mid-infrared excess associated to bright optical
sources is usually taken as a signature of the presence of:

Circumstellar disks, which can be used to identify new:
* Vega-like stars

 Luminous Blue Variable stars
» Herbig Ae-Be stars
e T-Tauri stars

Circumstellar shells, which can be used to identify new:
 AGB stars

* Post-AGB stars
* Planetary Nebulae
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Science Problem

In many cases, however, they escape from detection because
based on optical data alone they cannot be distinguished from
“normal” stars

In order to detect additional sources with mid-infrared excess we
can systematically compare the predicted fluxes quoted by the
MSX Infrared Astrometric Catalogue with the actual MSX flux
density measurements quoted in the MSX PSC

Sources showing MSX fluxes well above the predictions and not
previously reported in the literature as having such excess can be
selected for further analysis to determine their nature and
evolutionary stage
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Workflow using AVO “

Search for Mid-IR excess in bright stars (all sky)

Al. Load MSX Infrared Astrometric Catalogue
V/98/msx (177,860 rows)

A2. Load MSX PSC in the Galactic Plane (|b| < 6)
V/114/msx6_gp (431,711 rows)

A3. Load MSX PSC high galactic latitude sources (|b| > 6)
V/114/msx6_main (10,168 rows)
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SCIENCE

Workflow using AVO

[msierra@isocl06 ~/AVO]S ./ AVO

=

Quit

Load.. | Save.. Plugins... | Print... | Help...

Aladin for AVO (v1.002) is starting... | |
Your JVM release is java 1.4.1_03 by Sun Microsystems Inc. | T =
| . = F; T e 12000 = - 3357 -0 : a
Your java machine performance is 20 (lower is better) AVO S | |Flell:|. 23:57:58.22 +l]l].l]l]l.l][l.l] radius: 253.?1_
The HITP requests will be resolved by the inside JAVA GLU resolver. |§ ’_“! -
The script module is listening... selec
(more info by typing "help" at the Aladin prompt)... P
Aladin> []
;Y
" Server selector draw %
Choose an image server or a data server Q
Image servers: and fill in the associated form drawn below e E
T VizieR catalog service tag %
Spacifya target, and a cataleg name or identification... : ﬁ;ﬁ A
Target |} Grab coord = A
Wi ;
IR ; = = | |filter D
Catalos [T Radius |g10 arcrnin @ 7
558 : | b | 2B %)
- ... don't know which catalog 7 Select the @ - v/ 114/ msx@
potentially interesting ones with words flkewwards | Toh _ v/98/msx @ J
SkyView Author, free text.: L [ﬁ_ e =
Wavelength Mission Astronomy .
VLA Radio ANS —[aGN ] 2iram
IR ASCA Abundances || °
optical BeppoSAX Ages malss
Others... Uy CGRO Associations »
EUY COBE Atomic_Data del
X-ray Chandra BL_Lac_ohjects =
Own data: Gamma-ray Copernicus Binaries:catacly: ad
EUVE Binaries:eclipsin s .
EXOSAT Binaries:spectro | . o = - -
My Drata B T - 40 superimposed objects - click on them to get details ﬁﬁ;l{t
SUBMIT| DataTree| Reset|
1=CDS - B5G - Astrogrid - 5T-ECF - UmAN/Jodrell Bank - CHRSDROL - Wo-India - 5T5cl =u
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Wﬂ

orkflow using AVO

A4. Cross-match of catalogues using “cross-match service”
plugin, with d< 4”

A4.1. MSX Infrared Astrometric Catalogue with MSX PSC
Galactic Plane

Error message: “inputstream null, cannot xmatch!”
Too many sources?

A4.2. MSX Infrared Astrometric Catalogue with MSX PSC
high galactic latitude

Error message: “inputstream null, cannot xmatch!”
Still too many sources?

A5. Cross-match of catalogues performed outside AVO

i i P 6
AVO SWG Meeting, Strasbourg,10-11 June 2004 Maria del Mar Sierra "age



Wﬂ

orkflow using AVO

Meanwhile...

B. Search for Mid-IR excess in bright stars (LMC)

B1l. Load MSX Infrared Astrometric Catalogue sources that are in a
radius of 10 degrees from the center of LMC

V/98/msx (681 rows)
B2. Load MSX PSC high galactic latitude sources
V/114/msx6_main (10,168 rows)

. i i P 7
AVO SWG Meeting, Strasbourg,10-11 June 2004 Maria del Mar Sierra "age



Wﬂ

orkflow using AVO

B3. Cross-match of catalogues using 4cross-match service®
plugin with d< 4° (this time it works!)

B3.1. Using default column information provided by AVO
(taken from VizieR) (132 matches)

BUT the information of our interest (flux predictions at 8 microns)
IS not part of the default columns associated to the MSX IR
Astrometric Catalogue in VizieR

B3.2. Using the output VOTable with the right columns
generated by VizieR (132 matches again)
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Wﬁ

orkflow using AVO
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Workflow using AVO -

B4. Use VOPIot to compare predicted flux in MSX IR Astrometric
Catalogue versus actual flux quoted in MSX6 Point Source
Catalogue for selected sources

B5. Filtering
B5.1. Remove all suspected variable stars (M, C-type) (8 sources)
B5.2. Remove all K-stars (62 sources) from the study since small
deviations in the estimated spectral type can lead to strong
differences in predicted flux.

B5.3. Remove sources with measurements in agreement with
predictions within 20% (17 sources left; 11 with IR excess)
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Wﬁ

orkflow using AVO
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Workflow using AVO

B6. Search the bibliography in SIMBAD for the 11 sources showing IR
excess in order to characterise the nature of the identified sources and
produce a catalogue with the new detections

|deally one would like to do this automatically

At least the star showing the stronger IR excess is identified as an AGB star in
the literature!
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Outside AVO... -

A5. Cross-match MSX IR Astrometric Catalogue (177,860 sources)
and the MSX PSC including both galactic plane and high galactic
latitude catalogues (441,879 sources) using d<4° (11,721
matches)

A6. Convert ascii file containing matches into a VOTable using
ConVOT

A7. Load resulting VOTable into AVO (MyData)

A8. Plot predicted flux versus measured flux using VOPIot

. i i P 13
AVO SWG Meeting, Strasbourg,10-11 June 2004 Maria del Mar Sierra "age



Outside AVO...
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Outside AVO... -

A9. Filtering

A9.1.Remove all suspected variable stars (M, C-type) from the
study (1,024 sources)

A9.2.Remove all K-stars (6,889 sources) from the study since
small deviations in the estimated spectral type can lead to
strong differences in predicted flux.

A9.3.Remove sources with measurements in agreement with
predictions within 20% (2082 sources left; 1660 with IR
eXCess)

A10. Search the bibliography in SIMBAD for those sources showing
IR excess in order to characterise the nature of the identified
sources and produce a catalogue with the new detections
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Outside AVO...
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roblems

Selecting MSX as Mission in the VizieR Catalogs Data Server
only one catalogue is listed (V/114 MSX6C) and it contains all the
MSX6C related catalogues. A list of the subcatalogues is not
available.

When loading catalogues it is not possible to select other columns
than those provided as default columns by VizieR

The AVO prototype is instable when working with more than
100,000 sources.

Not possible to cross-match catalogues with more than few
10,000
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