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Overview

1) Whatis EIS

- Goal

- History

- Pipeline

2) EISandGalacticStructure

- Dataprocessing

- Spectralfitting method

- GalacticStructureModel

- Applicationto ChandraDeepField South
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(Extragalactic) Surveys

� SmallFOV, very deep

HubbleDeepField,Chandra(1 Ms)

� All-sky, relatively shallow

Denis,2MASS,IRAS, SDSS

� Future

SIRTF (GOODS320sq.am,SWIRE70

�

),
Herschel(PACS,SPIRE)

� Virtual Observatory(VO)
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EIS: Goal

Carryoutpublic imagingsurveys to prepare
targetlists for differentscientificapplications
in preparationfor thecommissioningof VLT
instruments,andVLT sciencein general,
reachingmagnitudelimits comparableto the
spectroscopiclimit of theVLT.
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EIS: History

� Startedin 1997,asaprojectoutsidetheformal
scopeof ESO

� Involve thecommunityat largethrougha
Working Groupthatdefinesthefieldsof interest
andoverseastheexecutionof thesurvey

� A Visitor Programwascreatedto attractpeople
from thecommunityto bring in different
expertise

� Normalsubmissionof proposalsto theOPC
(ObservingProgrammingCommittee)

KUL 18Jan02– p.5/52



EIS: Tasks

� Preparationandexecutionof observations

� Datareduction

� Productionandverificationof calibratedimages
andobjectcatalogues

� Interactionwith ESOarchive

� Maintenanceof webpages

� Publicationof relevantreportsonobservations
andreductions
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EIS: Surveys
Survey Nights Inst./Tel Filters Fields

EIS-WIDE 42.5 EMII/NTT

� �� ��

severalsq.deg.

EIS-DEEP 15 SUSI2/NTT

� �� ��

75sq.amHDF-S

EIS-DEEP 12 SOFI/NTT

� 	

75sq.amHDF-S

WFI Pilot 14.5 WFI/2.2 complementEIS-WIDE

DPS (54) WFI/2.2
� �� ��

3 
 4 
 0.25sq.deg

DPS 20 SOFI/NTT

� 	

3 
 4 
 100sq.am

Pre-Flames (54) WFI/2.2

�� �

160 
 0.25sq.deg.

GOODS 12.5 ISAAC/VLT

�� 	

CDF-S225sq.am.

GOODS 5 WFI/2.2

�� �

CDF-S0.25sq.deg.
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EIS: Pre-FLAMES

Target Fields Observed Completion

(%)

Globular Clusters 32 29 91

OpenClusters 33 29 85

Milk y Way Bulge/Halo 18 18 100

LocalGroupgalaxies 18 4 22

Sagittariusgalaxy 17 17 100

LMC 34 15 44

SMC 8 3 37

�

down to 
 � � � ��
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EIS: Pipeline

OLD NEW

MIDAS, IRAF, Drizzle own soft

Shellscripts Python

pgplot,IDL, sm DISLIN

nodatabase Sybase

LDAC-tools CFITSIO

SExtractor wavelets

- integratedphotometriccalibration

- advancedastrometriccalibration

- targetselection& finding charts

- SIMBAD interrogation
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Processingsteps

� Datareduction

� Astrometricandphotometriccalibration

� SinglePassbandcatalogueproduction
SExtractor
Trim borders
Saturatedobjects

� Colourcataloguecreation
Associationonposition
Areain common& outsideall masks

� SelectPointSources

Singlepassband
Colourcatalogue
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Processingsteps

� Spectraltemplatefitting to removeQSOsand
compactgalaxies � stellarsources

� CompareNumberCounts,ColourDistributions,
Colour-MagnitudeandColour-ColourDiagrams
to theoreticalpredictions
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Distribution of CLASS STAR asa functionof magnitude
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Distribution over CLASS STAR for variousbinsin

�

.
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Pointsourcesin thecolourcatalogue(reddots),

CLASS STAR boxesin theindividual passbands(blue),
objectsassignedstellarspectraltypes(blackdots)
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Fractionof misclassifiedstarsby thespectraltemplate
fitting method

KUL 18Jan02– p.21/52



Spectral templatefitting

Compare

� �� �

photometryto adatabaseof
observedor theoreticalspectra(convolvedwith
appropriatefilter curves)of astrophysicalobjects.
Minimum of 3 filters.

� Pickleslibrary of “normal” stars

(131betweenspectraltypeO andM)

� Low MassStars

(53 theoreticalspectraof starswith

��� � � 2800K)

� Whitedwarfs (3 observedcool WD + 66 theoreticalspectra)

� Quasars (61differentredshifts � 3 differentcontinua)

� Galaxies (61differentredshiftsfor eachof a typical
blue,starburst,elliptical, Irr, Sbc,Scdgalaxy)
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Removal of QSOsand CG

Step1)

Do thespectralfitting w/o theQSO/galaxytemplates

Step2)

Do thespectralfitting with theQSO/galaxytemplates

Step3)

Objectsthathave a rank3 under(1),
andthatbecomerank1 under(2), areremoved
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Point Sourcesin 5 PB catalogue

�

Numberof point sources 1371
Passbandthatdecided(UBVRI) 7/308/0/637/419
Not classifiedby � � method 21
Classifiedby � � method 1350

asrank1 969
asrank2 124
asrank3 257

Numberof compactgalaxies 31
Numberof QSOs 134
Numberof stars 1206
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Galactic Structur eModel

Geometryof thegalaxy

- Disk
- Halo
- Bulge

Propertiesof thestars

- Initial MassFunction(IMF)
- StarFormationRatehistory(SFR)
- Age-MetallicityRelation(AMR)
- Evolutionarytracksandbolometriccorrections
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Galactic Structur eModel

Disk

Doubleexponentialdiskwith radialscalelength,
verticalscaleheightdependsonage(3 parameters)

Halo

Oblatespheroid(2 parameters)

Bulge

Tri-axial model(5 parameters)

various

Sun15pc aboveplane
Sun- GC is 8.5kpc
Dustextinction
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Galactic Structur eModel

IMF

Arbitrary Power-law(s),or

� � !-normaldistribution.
Here:from Kroupa(2001)

SFR

Arbitrary. Here:constantover last11Gyr (disk),
constantbetween12-13Gyr (halo)

AMR

Arbitrary. Here:from Rocha-Pintoetal. (2000),
includingmetallicity spread

KUL 18Jan02– p.29/52



Galactic Structur eModel

Evolutionarytracks& bolometriccorrections

Paduamodels& Chabrieretal. for LMS

Calibrationof model

EISdataonSGP& DMS on6 fields

KUL 18Jan02– p.30/52



Simulation

� Error in themagnitude

� Saturation

� Completeness

Basedonexternaldata

� S/N limits imposed

� CLASS STAR limits imposed
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Completenessfunction: observeddata(crosses)and
analyticalfit (dashedline) in the

�

-band
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Simulation(boxsymbol)andobservation(plussymbol)
of datain the

�
-band
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Numbercounts

Left: Halostars(blue), diskstars(thin black),

total (thick black). Dottedis perfectmodel,

full line is simulation

Right: Observationsfrom colourcatalogue(solid blue),

observationform singlePBcatalogue(pink), QSO(red),

from spectraltemplatefitting method(dottedblue).

Simulations(thick black)
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Numbercounts
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Numbercounts

Left: Halostars(blue), diskstars(thin black),

total (thick black). Dottedis perfectmodel,

full line is simulation

Right: Observationsfrom colourcatalogue(solid blue),

observationform singlePBcatalogue(pink), QSO(red),

from spectraltemplatefitting method(dottedblue).
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Colour-Colourdiagram

Left: Simulations;disk

stars( "), halostars( #);
WD (+), LMS (x)

Right: observations;

stars ( "), outliers ( #),
QSO(x)
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Colour-Colourdiagram

Left: Simulations;disk

stars( �), halostars( $);
WD (+), LMS (x)

Right: observations;

stars ( �), outliers ( $),
QSO(x)
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Colour-Colourdiagram
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Colour-Colourdiagram

Left: Simulations;disk

stars( �), halostars( $);
WD (+), LMS (x)

Right: observations;

stars ( �), outliers ( $),
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Colour-Colourdiagram

Left: Simulations;disk

stars( %), halostars( &);
WD (+), LMS (x)

Right: observations;

stars ( %), outliers ( &),
QSO(x)
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Colour-Magnitudediagram

Left: Simulations;diskstars( %), halostars( &); WD (+),

LMS (x)

Right: observations
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Colour-Magnitudediagram

Left: Simulations;diskstars( �), halostars( $); WD (+),

LMS (x)

Right: observations
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Colour-Magnitudediagram

Left: Simulations;diskstars( %), halostars( &); WD (+),
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Right: observations
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Colour-Magnitudediagram

Left: Simulations;diskstars( �), halostars( $); WD (+),

LMS (x)

Right: observations
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Colour-Magnitudediagram

Left: Simulations;diskstars( �), halostars( $); WD (+),

LMS (x)

Right: observations

KUL 18Jan02– p.46/52



Colour-distribution

Observations (pink),
disk stars(thin black),
halo stars (blue), total
(thick black)
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Colour-distribution

Observations (pink),
disk stars(thin black),
halo stars (blue), total
(thick black)
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Colour-distribution

Observations (pink),
disk stars(thin black),
halo stars (blue), total
(thick black)
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Futur eof ground-basedSurveys

VST (VLT Survey Telescope)

- CollaborationbetweenCapodimonteandESO
- 2.6mtelescopeatParanal; FOV 1.0

�

;
16k ' 16kchip (OMEGACAM); optical,2002?

VISTA (VisibleandInfraredTelescopefor Astronomy)

- Collaborationbetween18UK InstitutesandESO
- 4m telescopeatParanal; FOV 1.0

�

;
16k ' 16kchip; (� , completed2006
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Futur eof ground basedSurveys

MEGACAM/TERAPIX

- CollaborationbetweenCNRS/NSERC/CFHT
- 3.5mCFHT ; FOV 1.0

�

;
16k ' 16kchip;optical
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Conclusionsand Futur ework

EIS

- Largely fulfilled thecriteriait wasto meet

- Demonstratedframework for similar projectsin
thefuture

- http://www.hq.eso.org/science/eis/

Extra-galacticSurveys andGalacticStructure

- Improvementsin modelforthcoming
(binary, moregeneralset-up)

- Demonstratedability to fit thedatain general
- Morefieldswill becomeavailablein 2002
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