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The role of Science

VO is driven by science and it will become a science
driver.

Although technology enabled, the Virtual Observatory
must not be seen as a technological project only. Its final
goal is to produce better, new and more efficient science.

Showing the science community the potential benefits of

VO was a major and early task in the VO projects (NVO,
AstroGrid, AVO,...).

Creation of Scientific WGs to provide advice to the
project.

Elaboration of lists of VO & cases with a clear
definition of the science requirements.




The AVO Scientific Demonstrations

e Annual scientific demonstrations based on more and more

complex demonstrators.

J.Bank03 Garching04

AVO First AVO 1st
' Science

R

e Multi-waveband e Obscured quasars

analysis of HDF(N) e Star-Forming regions
in the Milky Way.

ESACO5
Final Demo.

e AGB-PN transition
e Star formation in
galaxies.

.. and the tool




The VO factory. VO in ADS

-

#1 #2 #3
#1 : “Virtual Observatory” in abstract from Jan 2000 to
Sep 2006. All sources.
#2: “Virtual Observatory” in abstract from Jan 2000 to
Sep 2006. Refereed publications.
#3: VO-Science refereed publications.




VO Science

Padovani et al (2004) demonstrates that VO was mature

enough to produce cutting alge science results.

First refereed astronomical paper enabled via end- ® ad
use of VO tools and systems.

A& A 424, 545-559 (2004) Astronomy
DO 10.1051/0004-6361:20041153
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Discovery of optically faint obscured quasars
with Virtual Observatory tools

P. Padovani', M. G. Allen?, P. Rosati’, and N. A. Walton*




Discovering type 2 quasars

o Seyfert 2’s high-power counterparts. Characterized by narrow lines and hard
X-ray emission ( Lx > 1e44 erg/s).

e Data: X-ray catalogue for the two GOODS fields (Alexander et al. 2003)

e Filtering: HR = -0.2 for absorbed sources 294 found
HR=(H-S) / (H+S); H = (2.0 - 8.0 keV), S = (0.5 - 2.0 keV)

» Cross-matching with the GOODS ACS catalogues to get the optical
counterparts 168 matches.

e Data manipulation: Log L (2-10) = log f(2 — 10 keV) / f(R) + 43.05 (Fiore03)

e Results:

- 31 new QSOs 2 (only 9 previously known). QSOs-2 are heavily reddened
falling through the “standard” (optical) selection methods.

- 3 mag. fainter than before  New region of redshift-power space.




Data mining and interoperability in action:
classification of ROSAT sources

McGlynn, ApJ 2004, 616

Classified RASS
Sources ~7,000

Total RASS Sources
~130,000

'h—" 3 :‘1: MY O Surimer School September Zﬂﬂ/
= Wi

Find counterparts to ROSAT X-ray sources in optical, IR, radio.
Train a classifier to use multi-A information to determine type of
objects.

Classify the sources in ROSAT catalogues in six class categories:
stars, WD, X-ray binaries, galaxies, AGNs, and clusters of galaxies.




VO Science (II)

A&A 447, 89-95 (2006) Ast ronomy
DOl I.th 0004-6361:20053 142 —_—
2006 Astrophysms

Luminous AGB stars in nearby galaxies
A study using virtual observatory tools*
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Search of massive carbon stars (dust awshrouded, not
detectable in the optical) making use of 2MASS and appropriate
filtering criteria.

Complements the existing AGB catalogues (most of them in the
optical domain).




Are active regions that emerge near W
existing Active. Regions more flare

productive. than those that emerge
Isolated?

Solar Active Region emergence
and flare productivity

S Dalla®, L Fletcher® and NA Walton®

School of Physics & Astronomy, Univ of Manchester
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®nstitute of Astronomy, Univ of Cambridge
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The workflow
Three steps:
e Identification of new Active Regions

e Study the location of emergence with respect to pre-
existing regions.
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Introduction

EGS0, the "European Grid of Solar Observations”, is a Grid test-hed
that will lay the foundations of a "Wirtual Solar Obseraton®.

EGS0 addresses the problemn of combining heterogeneous data fram
scattered archives of space and ground-hased ohservations into a
single "virtual" dataset. The projectwill also create catalogues of solar
features and ohservation data to enahle innovative searching, and
provide visualisation tools for user-friendly data browsing. EGES 0 will he
a unigue resaurce for the salar physics community, while also serving
ag an interface to solar data for the Space Weather, Climate Physics
and Astrophysics communities.

EGS0 is funded under the Infarmation Society Technolagies (15T)
thematic programme of the European Commission's Fifth Framework
Programme. The projectis one of many partners from across Europe
that co-operate through the ELI GRIDSTART initiative. EGS0 is also
warking closely with the Virtual Solar Chsenatory VS0, Collaborative
Sun-Earth Connector (CoSEC) and the Virtual Space Physics
Obsearvatory (WSPOY projects, all funded by MASA.

GRIDSTRART

Inlimmation So iy




The workflow

e Identification of new Active Regions

e Study the location of emergence with respect to
existing regions.
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The workflow

Three steps:
e Identification of new Active Regions.

e Study the location of emergence with respect to pre-
existing regions (paired vs isolated ARs)

e Query catalogues of flares to establish flare productivity.

GOES soft-X ray flare catalogue.

Prepared by the T.3. of Commwerce, NOLL, Space Enviromment Center.

Pleaze send comments suggestions to SEC, Webmasterfnoaa.gov

HOH: H: H: H: H H: H: H W

VO compliance by EGSO




Productivity of paired/isolated

Regions with flares (%) 16.2+2.0 14.3 £1.2
Mean flare number 0.35 +£0.03 0.30 +£0.02

No clear indication that being ‘paired’ makes a region or
its companion more flare productive.

Newly emerged regions have low flare productivity.




Magnetic complexity of new/old regions

Figure 3.4. Mount Wilson Magnetic Classification System.

Subset number of ARs o (%) B (%) v (%) B6 (%) pyd (%)

ALPHA

=
(@) -
UNIPOLAR GROUPS (CI.D)P ”/@E’_%

AAAAAA

All 2880 10 73 11 0.8

old regions 1003 8 61 18 1.6
NE regions 1496 10 82 6 0.3

companions (a=12) 468 6 72 13 0.6 7

Newly emerged region are
considerably simpler than older
regions.

Maximum X-Ray Flux (Wm2)

In agreement with Sammis et al.
(2000) who pointed out a strong
dependence of flare productivity and
magnetic complexity.
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Spot Group Area



First step to
Massive physical and dynamical

characterization of asteroids

W. Thuillot?, J. Berthier!, A. Sarkissian?, A. Mickaelian3,
L. Sargsyan3, J. Iglesias?, V. Lainey!, M. Birlan!, G. Simon4

1 Institut de mécanique céleste et de calcul des éphémérides (IMCCE),
Paris Observatory, France
2 Service d’Aéronomie, Institut Pierre Simon Laplace, France
3 Byurakan Astrophysical Observatory, Armenia
4 GEPI, Paris Observatory, France




ESO DSS2-red

Server selector i ] B

Choose an image server or a data server
Image servers: and fill in the associated form drawn below Data servers :

Aladin VizieR
. server Catalogs

S55... Surveys

in YizieR
. Solar System Objects database (by IMCCE) 7"1_ I?Ie
Skyview Missions
— in VizieR

Fillin all these fields
SDSS and press the SUBMIT button

VLA Target [03:2222.0+12:56:30.0 I

Radius |2%' BED

Simbad

24,29 % 2302 i MAST

Epoch: 1091-10-06 09:47:14

Others..
—w - provided by The Digitized Sky Survey from ESO (Garching) Others

A arrow of motion
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1005 W4 03 2792.4958] 413 UE00. 272 2 . on s senver SkyBot

2002 RT159 03/22 34.1425(+12 45 18,021

(L399~ 2005 ULPICNRS - Centre deBg nées astranomiques de Strasbourg Others:

MyData

* SUBMIT = History Reset Clear Close




Asteroids in DENIS

IR classification of asteroids may contribute significantly to
the mineralogical knowledge of their surface.

Performing of a complete study of the solar system
bodies in DENIS.

Identification of asteroids in DENIS plates using SKYBOT

Color confirmation: (previous work by Baudrand
2001,2004)

0< (V-I) <1.5
0.5<(V-]) <2
1 < (V-K) <3

Goal (II): Spectroscopic characterization of these objects
using FBS.




Asteroids in DENIS/FBS

1965 - 1980 Byurakan Observatory (Armenia)

1m Schmidt telescope + objective prism

Sky coverage: DEC>-15°, all RA (except the Milky Way)

Total area: 17 000 deg?

20 000 000 objects (spectra)

Limiting magnitude: 17.5inV

Spectral range: 3400 — 6900 A, resol. 50A

VO-compliant (ArVO)
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Large surveys and determination
of interstellar extinction

Oleg Malkov (/nstitute of Astronomy, Moscow)
Erken Karimov (Moscow State University)

Prague, IAU GA XXVI, SPS3, Aug 17-22, 2006



The method

e Three-dimensional models (Av = f [Il,b,d]) on photometric stellar
data.

e Assumption: Uniform interstellar extinction law (Rieke & Lebofsky
1985)

0. 1. 1.78 2.60 3.22 3.55 3.74

e For every A available in photometric survey:
calculate (B- A)
E(B- A) = (B- A) -(B- A)o Intrinsic color. Depends on sp. typ.
E(B-V), = E(B- A) { ki Tabulated. Extinction law

e Assuming that a star satisfies the interstellar extinction law, we can
expect E(B-V)A be identical for every A.

eMean E(B-V)A calculation, E = n'1ZE(B-V) .
eMinimization of AE?2 = Z(E(B-V)\ - E)2

A, = 3.1 - E(B-V)

logr =0.2-(B-Mg+ 5-Ag)




Pros and cons

o 2' test area: =323, b=+6 (Lupus)
- B(USNO-B), J(DENIS, 2MASS), H(2MASS),
K(DENIS, 2MASS), available for 36 objects.
= (on average) used

Arenou: < 2 kpc. Malkov: < 10 kpc

Other (including future) multi-wavelength surveys like
DPOSS (3 bands), SDSS (5 bands), UKIDSS (3 bands), ...
can be incorporated using VO techniques.

Uniform interstellar extinction law. Local variations of
the interstellar extinction are not taken into account.

Variable stars (eclipsing binaries, pulsating stars,...)
must be discarded.
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Mexican Virtual Solar Observatory

Numerical Sumulations Portal / ZEUS-3D)

UNAM TA-TINAM DGSCA

Coronal Mass Ejection (CME)
tty = Tutorial
Navigation Resolution | 128x128 v

Solar wind (2D)

Diensity faan
Velocity 400
Temperature 45000
Initial conditions for the CMEs
Deensity 1 {1080
Welocity 1 E_E-EIEI
Temperature 1 {30000

Density 21080 |
Velocity 2 1600 |

Temperature 2 90000 |
|

Injection Time 1 |4 InjectionTimne 2 |4

Tine parameters
Inter-CME delay (10 |

Run

Dlemican Virtual Bolar Observatory - UNANL - 2004

Lista




Density

-235 -23.0 -22.5

=60 hours




Theory in the Virtual Observatory

Cannipal Coronal Mass

Cannibalism!

June 2000

e Fast-moving solar eruptions overtaking their slower-moving kin.
e These collisions change the speed of the eruption, which is
important for :
e 21 cannibalistic ejections have been identified since April 1997.




