


\Why publishisimulatiens/medels in
the VO ?

" Until now: the various VO efforts have
confined themselves to observational data
products and services. More recently,
considerable/interest has been shown in
ncluding products ofi the ereticallresearch.

= RIS push comes especially: fron groups
Involved In large-scale computer
Simulatiens who want te publisi thelr
results in a VO compatinle form.
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\Why publishisimulatiens/medels in
the VO ?

= To allow independent checks of conclusions based on
theoretical/results.

= To allow further analysis by third parties based on the
published data.

= Tofallow comparisons with similar results/methodelegies
of with' the: correspending data by
ohsenvers/theoreticians.

=/ Te make theoretical results more easily accessible and
Understandable for 6BServers.

= Jourmnals may: allew/reqguire links to actuall data pProducts
and/er soeftware used in published Werk.
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Why,does theory need a special

attention 1n the \/O?

One of the main goals. of the TVO.Is to. enable
federation of theoretical with. observational
archives.

= Pesition based guery protocols irrelevant for
VO

Federation based on similarity, not identity
New ehservables

EXact Vs ohsernvable guantities
Models
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International status

= GAVO/has Inits charter the establisnment of
simulation services using the Grid paradigm.
GAVO Is furthermore closely cooperating with
the / MPA group te publish the results of their
various simulations.

= The US (N)WVO made a theory demo at the AAS
meeting inrJanuary 2004 (Peter Teuben).

= A British' prepoesal for funding a “Virtual
Universe” project has been partially: appreved.
(e-science)
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VWhat Kinds of the ory data/products

can be published ?

Data products that have been proposed for theory/ebservation interface
In IVOA WG on TVO:

synthetic observations of X-Ray clusters (Springel, Tormen) vs.
XMM/Chandra ebsenvations (Bohringer, Schuecker et al’)

color-magnitude diagrams of globular clusters ebsernved (Zurek et al.)
vS. simulated (Zurek et al.; Hut et al.)

galaxy: catalogues frem semi-analytical work (Kauffmann et'al., Erenk et
al) vs. olbsernvations (for example SDSS)

galaxy merger simulations (Steinmetz) vs. ebsenrvations (?)
Planck CMB simulations with noen-trivial topologies (Banday)
Ly-a forest simulated (Nusser et al) vs. ohsernved enes (Nusser/Sheth)

Nen-ebsenvational products:

particle/lists
halo catalegues
hale: merger histernes
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Classification By subject/of
simulations

CMB

Large-scale structure

=" analysis: gravitational lensing, Lyman alpha cloud spéectra, pencil beams,
semi-analytical galaxy formation, gravitational ‘clustering, clusters

galaxy clusters

galaxy fermation
galaxy: mergers
globular cluster
molecular clouds
stellar evolution tracks
Supernovae

accretion disks
gravitationallwaves fiiem merging hlack holes
planetany systems
Spectra

jets

H. Wozniak — PNG — 18 juin 2004

10



voJl FJO‘)

:
¢

H. Wozniak —



What kKind'of services 'should he

offered?

B Query services

example might be to. return.all particles from a cosmological N-body.simulation
within-a given sized velume randomly positioned in space at a given redshift.

== Analysis Services

Virtual (or synthetic) telescope. Service that “cbserves” simulation results to
produce “images” that can be directly compared to observations (

). Also (simpler) optical subsets from semi-analytical galaxy
catalogues.

Comparators for comparing the results of these synthetic telescopes to the
actual ebsenvations.

Statistics calculators suchi as n-point functions, merphology indicaters

Halo finders.
Visualization services

N-bedy/codes for galaxy mergers (Steinmetz). Connected withi GRID. techno
Semi-analytical galaxy formation algerithms on halo-merger trees (Kauffimann)

N-bedy cedes linked to stellar evelution codes for globular cluster simulations
(Teuben, NVO demo at AAS 2004).
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Efforts alkeady in progress or,
planned (white paper IVOA TVO
Working ggg)up)

Theory NVO demo (Teulb

LLy-a forest simulations (Nusser)

Power-law cosmological simulations and merger-
treé/halo structure models (Collberg, Sheth)

CMD: archiving| (Zurek et al)

Brtishy fVirtual Universe” proposal (Erenk | Lahay,
\Walten)

H. Wozniak — PNG — 18 juin 2004

16



Efforts already 1 progress or
planned (NG 2004)
(non exhaustive list... I hope!)

= GALICS (Guiderdoni et al)
= On line Galaxy modeling (Rebin et al)

= Population synthesis tools (Le Borgne et
al)
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HORIZON) goals

Numerical study of galaxy formation in a.cesmolegical
framework

Deyelopment of forefront technigues in parallel,«
computing and applied mathematics for the, formation
oft galaxies;

EXtensiye know-lhew exchanges Between experts,
melting-pot of numericallcodes, efficient and rational
dCCESS 10 SUpercemputing reseurces.
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HORIZON numbers

" 109 particles in 1. Gpc?
= 100/000 h/ CPU time ?

= Re-simulations of smaller boxes
(Interacting or Iselated galaxies,, e.g. Milky.
Way)iin/a cosmological context.

= Viulti-7/mock catalogues te prepare future
elseryvatories (ALMA, SKA) and space
missions (e.g. JWSI)
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HORIZON products

Cone d’'espace-temps de releves virtuels de
galaxies avec leurs proprietes
obseryationnelles et physigues

mages de galaxies individuelles en plusienrs
ongueurs d'onde, ainsi gue leurs proprietes
physigues

Cartes duiciel de I'effet Sunyaev-Zel'devich
Carie de cisalllement| gravitatiennel

Listes de photens X oul« event list ».
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