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Overview

1) Whatis EIS
- Goal
- History
- Pipeline
2) EIS andGalacticStructure
- Dataprocessing
- Spectralfitting method
- GalacticStructureModel
- Applicationto ChandraDeepField South
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(Extragalactic) Surveys

e SmallFOV, verydeep
HubbleDeepField, Chandra 1l Ms)

o All-sky, relatvely shallov
Denis,2MASS, IRAS, SDSS

e Future

SIRTF (GOODS320sg.am,SWIRE701%),
Hersche(PACS,SPIRE)

e Virtual Obsenratory(VO)
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EIS: Goal

Carryout public imagingsurweysto prepare
targetlists for differentscientificapplications
INn preparatiorfor thecommissioningpf VLT
iInstrumentsandVLT sciencan general,
reachingmagnituddimits comparabldo the
spectroscopiamit of the VLT.
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EIS: History

e Startedn 1997,asaprojectoutsidetheformal
scopeof ESO

¢ Involvethecommunityatlargethrougha
Working Groupthatdefinesthefields of interest
andoverseaghe executionof the surwey

e A Visitor Programwascreatedo attractpeople
from the communityto bring in different
expertise

e Normalsubmissiorof proposalgo the OPC
(ObservingProgrammingCommittee)
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EIS: Tasks

e Preparatiorandexecutionof obserations
e Datareduction

e Productionandverificationof calibratedmages
andobjectcatalogues

e Interactionwith ESOarchve
e Maintenancef webpages

e Publicationof relevantreportson obsenrations
andreductions
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EIS: Surveys

Suney Nights Inst./Tel Filters Fields
EIS-WIDE  42.5 EMII/NTT B/V/I severalsq.dg.

EIS-DEEP 15 SUSI2/INTT UBVRI 75sg.amHDF-S

EIS-DEEP 12 SOFI/NTT JK 75sg.amHDF-S
WFI Pilot 14.5 WFI1/2.2 complement&lS-WIDE
DPS (54) WFI/2.2 UBVRI  3x4x 0.25sq.dg
DPS 20 SOFI/NTT JK 3 x 4 x 100sg.am
Pre-Flames (54) WFI1/2.2 BVI 160 x 0.25sq.dg.
GOODS 125 ISAAC/VLT JHK CDF-S225sg.am.

GOODS 5 WFI/2.2 BVR CDF-S0.25sq.dg.
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ElS: Pre-FLAMES

Tamet Fields Obsened Completion
(%)
Glohular Clusters 32 29 91
OpenClusters 33 AY) 85
Milky Way Bulge/Halo 18 18 100
Local Groupgalaxies 18 4 22
Sagittariuggalaxy 17 17 100
LMC 34 15 44
SMC 8 3 37

BVIdowvnto~ 22 — 23
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) Volume/survey

DPS/PFS
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Proposals Accepted (123)

25 -
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Proposals Accepted (123)
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Proposals Accepted
(9 large + 114 regular = 123)

60 -

50

40

30

20

10

0.

KUL 18Jan02-p.13/52



EIS: Pipeline

OLD NEW
MIDAS, IRAF, Drizzle own soft
Shellscripts Python
pgplot,IDL, sm DISLIN
no database Sybase
LDAC-tools CFITSIO
SEXxtractor wavelets

- Integratedphotometriacalibration
- adwancedastrometriccalibration

- targetselection& finding charts

- SIMBAD Iinterrogation
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Processingsteps

e Datareduction
e Astrometricandphotometriccalibration

¢ SinglePassbanaatalogugroduction
SExtractor
Trim borders
Saturatedabjects

e Colourcataloguecreation
Associationon position
Areain common& outsideall masks

e SelectPointSources

Singlepasshand
Colourcatalogue
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Processingsteps

e Spectrakemplatefitting to remove QSOsand
compactgalaxies - stellarsources

e CompareNumberCounts,ColourDistributions,
ColourMagnitudeandColourColourDiagrams
to theoreticabredictions
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E—Magnitude

Distribution of CLASS STAR asafunctionof magnitude
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Pointsourcesn thecolourcatalogud ),

CLASS STAR boxesin theindividual passbandsy ),
objectsassignedstellarspectrakypes( )
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Fractionof misclassifiecstarsby the spectrakemplate
fitting method
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Spectral template fitting

Comparel/ BV RI(JK) photometryto a databasef
obseredor theoreticakspectra convolvedwith
appropriatdilter curves)of astroplysical objects.

e Pickleslibrary of “normal” stars
(131 betweerspectrakype O andM)
e Low MassStars
(53 theoreticalpectraof starswith 7. < 2800K)
e White dwarfs (3 obseredcool WD + 66 theoreticalspectra)
e Quasars (61 differentredshiftsx 3 differentcontinua)

e Galaxies (61 differentredshiftsfor eachof atypical
blue,starlurst, elliptical, Irr, Sbc,Scdgalaxy)
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Fark =1

1.5=14Q
Wavelength
[D=15343
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wooo o007

1.0=10 1,510
Wavelength
IP=37016
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Removal of QSOsand CG

Stepl)

Do the spectralitting w/o the QSO/@laxytemplates
Step2)

Do the spectralfitting with the QSO/@laxytemplates
Step3)

Objectsthathave a under( 1),

andthatbecome under(” ), areremoved
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Point Sourcesin 5 PB catalogue

UBV RI

Numberof pointsources 1371
Passbandhatdecided UBVRI) 7/308/0/637/419
Not classifiedby y* method 21
Classifiedby y? method 1350

asrankl 969

asrank?2 124

asrank3 257
Numberof compacigalaxies 31
Numberof QSOs 134

Numberof stars 1206
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Galactic Structur e Model

Geometryof the galaxy

- Disk
- Halo
- Bulge

Propertieof the stars

- Initial MassFunction(IMF)

- StarFormationRatehistory (SFR)

- Age-Metallicity Relation(AMR)

- Evolutionarytracksandbolometriccorrections
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Galactic Structur e Model

Disk

Doubleexponentialdisk with radialscalelength,
verticalscaleheightdepend®n age(3 parameters)

Halo
Oblatespheroid2 parameters)

Bulge
Tri-axial model(5 parameters)

various

Sunl5pcaborveplane
Sun- GCis 8.5kpc
Dustextinction
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Galactic Structur e Model

IMF

Arbitrary Powver-law(s), or log-normaldistribution.
Here:from Kroupa(2001)

SFR

Arbitrary. Here:constanbverlast11 Gyr (disk),
constanbetweenl2-13Gyr (halo)

AMR

Arbitrary. Here:from Rocha-Pintcetal. (2000),
Includingmetallicity spread
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Galactic Structur e Model

Evolutionarytracks& bolometriccorrections
Paduamodels& Chabrieretal. for LMS

Calibrationof model
EIS dataon SGP& DMS on 6 fields
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Simulation

e Errorin themagnitude

e Saturation

e Completeness
Basedon externaldata

e S/N limits imposed
e CLASS STAR limits imposed
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Magnitude

Completeneshinction: obsereddata(crossesand
analyticalfit (dashedine) in the R-band
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Simulation(box symbol)andobsenration (plussymbol)
of datain the R-band
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Numbercounts

Left: Halostars( ), disk stars( ),

total ( ). Dottedis perfectmodel,

full line is simulation

Right: Obsenationsfrom colourcatalogug ),
obsenationform singlePB catalogudpink), QSO(r«0),
from spectrakemplatefitting method( ).

Simulationg( )
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Left: Halostars( ), disk stars( ),
total ( ). Dottedis perfectmodel,
full line is simulation

Right: Obsenationsfrom colourcatalogug ),
obsenationform singlePB catalogudpink), QSO (1),
from spectrakemplatefitting method( ).
Simulationg )
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Left: Halostars( ), disk stars( ),

total ( ). Dottedis perfectmodel,

full line is simulation

Right: Obsenationsfrom colourcatalogug ),
obsenationform singlePB catalogudpink), QSO (1),
from spectrakemplatefitting method( ).
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ColourColourdiagram

Left: Simulations;disk
stars( ), halostars( );
WD (+), LMS (x)

Right: obsenrations;
stars ( ), outliers (),

QSO(x)
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10,0 B22.0

10,0 B22.0

ColourColourdiagram

Left: Simulations;disk
stars( ), halostars( );
WD (+), LMS (x)

Right: obsenrations;
stars ( ), outliers ( ),

QSO(¥)
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10.0< V<210

ColourColourdiagram

Left: Simulations;disk
stars( ), halostars( );
WD (+), LMS (x)

Right: obsenrations;
stars ( ), outliers ( ),

QSO(¥)
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10.0< J <1680

.'.'-‘h

10.0< J <180

ColourColourdiagram

Left: Simulations;disk
stars( ), halostars( );
WD (+), LMS (x)

Right: obsenrations;
stars ( ), outliers ( ),

QSO(¥)
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10,0« K100 - 10.0< K<168.40

ColourColourdiagram

Left: Simulations;disk
stars( ), halostars( );
WD (+), LMS (x)

Right: obsenrations;
stars ( ), outliers (),

QSO(¥)

KUL 18Jan02-p.41/52



ColourMagnitudediagram

Left: Simulationsdisk stars( ), halostars( ); WD (+),
LMS (x)

Right: obsenrations
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ColourMagnitudediagram

Left: Simulationsdisk stars( ), halostars( ); WD (+),
LMS (x)

Right: obserations
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ColourMagnitudediagram

Left: Simulationsdisk stars( ), halostars( ); WD (+),
LMS (x)

Right: obsenrations
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ColourMagnitudediagram

Left: Simulationsdisk stars( ), halostars( ); WD (+),
LMS (x)

Right: obserations
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ColourMagnitudediagram

Left: Simulationsdisk stars( ), halostars( ); WD (+),
LMS (x)

Right: obserations
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Counts (N/sq.deg mag bin)
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Futur e of ground-basedSurveys

VST (VLT Surwy Telescope)

- CollaborationbetweerCapodimonteandESO

- 2.6mtelescopat Paranal, FOV 1.0

2

16kx 16k chip (OMEGACAM); optlcal 20027?

VISTA (Visible andinfraredTelescopdor Astronomy)
- Collaborationbetweenl8 UK Instltutesand =10

- Amtelescopat Paranal, FOV 1.0

16kx 16k chip; zJHK, completed2006

KUL 18Jan02-p.50/52



Futur e of ground basedSurveys

MEGACAM/TERAPIX

- CollaboratlorbetweerCNRS/NSERC/CFHT

-3.5mCFHT; FOV 1.0
16kx 16kch|p optical
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Conclusionsand Futur e work

EIS
- Largely fulfilled thecriteriait wasto meet

- Demonstratedramanvork for similar projectsin
thefuture

Extra-cpalacticSurweys andGalacticStructure

- Improvementan modelforthcoming

(binary, moregeneralket-up)
- Demonstratea@billity to fit thedatain general
- More fieldswill becomeavailablein 2002
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