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Outline

The ESODistant ClusterSurvey(EDIsCS)
Spectral reductionand the improvedsky subtraction

Resultsfrom the spectroscopg of the 20 EDisCSclusters



The ESODistant ClusterSurvey(EDISCS)

EDisCSis a project to study high redshift cluster galaxiesin terms of
their sizes,luminosities,morphologies,internal kinematics,star formation

propertiesand stella populations.

This i1s doneby obtaining deepmulti-band imaging of 20 clustersat z =
0.4{1 and deepspectroscopy of » 100 galaxiesper eld.



EDisCSclusterselection

The EDisCSclustersare selectedfrom the Las CampanadDistant Cluster
Survey(LCDCYS)

130 squae degreesmagedin a singlewide optical Iter with a1 m
telesco in drift scanmode; e®ectiveexposuretime: 3.5 min

. All detectedobjectsare removed.For a high redshift clusterthis
only a®ectsa few of the brightest galaxiesin the cluster| the rest
of the galaxiesare not detectedindividually

. High redshift clusterscan now be detectedas di®uselight peaks
with a typical scaleof 10°°

' Result: 1073 clustercandidateswith zq; = 0.3{1.0
(estimatedfalsedetectionrate: 30%)
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EDisCSclusterselection

30 of the most luminouscluster candidatesfrom LCDCSobservedn
two bandswith the VLT

28 cluster candidatesshaved a signi cant overdensy of red galaxies
. 20 clusterschosen:10 at zet » 0.5and 10 at zet » 0.8



EDisCSdata

ESOlarge programme(PIl. White)
. VLT/F ORS2deepoptical imaging (BVI or VRI) [14 nights]
- NTT/SOFI deepNIR imaging(K or JK) [20 nights]
- VLT/F ORS2deepoptical spectroscop [22 nights]

Ealy follow-up
- ESO2.2m/WFI wide eld imaging (VRI) of all 20 clusters
- HST/ACS mosaicimagingfor 10 of the clusters(PI: Dalcanton)
. H® narrow bandimagingof 4 clusters

Later follow-up / spin-o®projects
- Wide eld spectroscoy (VIMOS, 2dF); deeper FORS2spectroscoy

- ESOlarge programmeto study z » 6 galaxiesin 10 of the EDisCS
“elds (FORS2z-bandimagingand spectroscopy; Pl: Bremer)

. Three approved Spitzer programmes



Spectral reduction

Goalof reduction: createsky subtracted2D spectra which have
wavelengthon one axis and spatial coordinate on the other axis.
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Spectral reduction

Goalof reduction: createsky subtracted2D spectra which have
wavelengthon one axis and spatial coordinate on the other axis.

Soundstrivial and boring! So what's new?

. The traditional way of doing sky subtractionleavesstrong residuals

wherethe sky lineshavebeensubtracted,particularly for spectra
from tilted slits

' The method descriled by Kelson(2003) can give photon noise
limited sky subtraction It still hasn't beenusedby many people. We
havewritten software in IRAF and IDL implementingthis method



Multi-slit spectroscog (MXU) with VLT/F ORS2

- Multi-slit maskswith slits alignedwith the maja axesof the galaxies

/ & ~h

. Grism600RI,, » 5500{8500A, resolution6 A FWHM
. Total: 86 masksover22 nights



The maskdesign(note: » 50% of the slits are tilted)
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'Raw' full maskspectrum



Geometricablistation removedby interpolationin y



Individualcut-out slit spectra (3 examples)



Wavelengthcalilration applied(interpolation in x)



Traditionalbackgroundsubtraction



Traditionalbackgroundsubtraction: zoom 6275{6875A

Tilted slit

Untilted slit

Tilted slit

' Problem: strong aliasingpattern presentwherethe rebinned,tilted
sky lineshavebeensubtracted

. Solution: subtract sky befare rebinning



'Raw' full maskspectrumagain
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The unrebinnedsky subtractionmethad
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The achievedsky subtraction

Original data Sky rebinned
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Example:[Oll]3727at z = 0:71 on 6364A skyline

Original data Sky rebinned
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Example:H at z = 0:71 on 830\ skyline

Original data Sky rebinned
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Original y

Original y

Example:[Oll]3727at z = 0:96 on 7317A skyline
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Example:H® at z = 0:27 on 8351A skyline

Original data Sky rebinned
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Example:slit is untilted, but spectrumis slightly tilted

Original data Sky rebinned
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Examplez = 0:80,1 = 227, Jpshtj = 7.0¢
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counts [ADU]

counts [ADU]
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Examplez = 0:80,1 = 220, jugitj = 1:9°
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Uninterpolatedframe: with sky



Uninterpolatedframe: without sky



. andthen interpolationto get recti ed spectra

Tilted slit

Untilted slit

Tilted slit



Exampleredshifthistograms
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Rest-framevelcacity histogramsand velacity dispersions
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Clusterredshiftsand velacity dispersions:full sample

1+ ®m Main clusters, mid—z sample
+ + 1 @ Main clusters, high—z sample

1000 —{ A Extra clusters

sigma [km/s]

(Halliday et al. 2004, Milvang-Jenseret al., in prep.)



Summay

The ESO Distant Cluster Survey(EDisCS)hasobtaineda high
guality photometric and spectroscopicdatasetfor 20 galaxyclusters

Our implementionof the Kelson(2003) sky subtractionmethod
(Milvang-Jenseret al., in prep.) givesvastly improvedsky
subtractionfor tilted slits

Clusterredshiftsand velacity dispersionshavebeenmeasuredor the

EDisCSclusters(Halliday et al. 2004, Milvang-Jenseret al., in

prep.)
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