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DEEP 1: Groth Strip Redshift
Survey

� Galaxypropertiesat redshiftsto � � �
� deepHST imagingin V andI over����� 	 �
�

arcmin( � � 	 ���
Mpc at

� � �
); muchsupplementaldata

� Keck+LRISspectroscopy 1995–1999

� 620galaxies,to 
�� � �����
� � ��� , of 843
objectstargeted,including52 stars

� Median � � ��� � �������
� Morphological& structuralparameters:

surfacephotometry, bulge/diskratios,scale
lengths

DEEP 2: Redshift Surveys with
DEIMOS

� Targetsbothlargescalestructureandgalaxy
propertiesat � � �

� Much largerarea,3.5squaredegrees,
uniformcoverage/selectionto  "!$# � �%�

� Ground-basedimagingfrom CFHT
(Kaiser);potentialoverlapwith futureHST
ACSimaging

� Keck+DEIMOSspectroscopy beganfall
2002,for threeyearperiod

� Goal: � 40,000galaxyredshiftsin 1 Hour
Survey; deeperextensionsfor redand
high-zgalaxies

� Photometricpreselectionfor
� �'& � � � �
� � in all fieldsbut Extended
GrothStrip; in EGS,nophoto-zcut



Magnitudes and colors of
galaxies in DEEP 1

( Notethebimodalityin color,
observedandrestframe

( lackof variationof the ) * +
envelopewith ,

( possibleevolutionof -/. with , .



Magnitudes and colors of
galaxies in DEEP 2

Color indicatesthered/bluegalaxy
divisionat ) * + 0 13254
( Thedivision in colorpersists

( Redgalaxiesbegin to disappearat
, 0 4$276 becausethey fall below the
selectionlimit



Magnitudes and colors of galaxies in DEEP 2

Observed

Restframe

Magnitude Color



Colors of DEEP 2 galaxies

2200galaxiesfrom DEEP2, half of
thecurrentsample.Color tracksof
non-evolving E bulge,Sbc,Scd,and
Im aresuperimposed.

( Thedivisionbetweenthemainbody
of bluegalaxiesandtheredgalaxies
is again clear

( It persistsat leastto , 0 4�254
( Beyond , 0 4�276 theredgalaxies

disappearbelow our limit of8 9;: 0 6�< .



Bimodality in U-B restframe
galaxy color from DEEP 1

( Thedivision is at ) * + 0 1=2>4 , the
colorof anSbgalaxy.

( A similar bimodalityis seenlocally
by theSDSS(Blantonetal 2002).

( Notealsothepopulationof very red
bulges, requiringold stellar
population

( Few redgalaxiesareasredasthe
bulges;theredgalaxiesarenot
purelyred,deadellipticals.



U-B rest color vs. central
concentration, from DEEP 1 +
HST

HST imagingof theGrothStrip allows
bulge/diskfits ( ?A@�BDC bulge,exponential
disk, from Luc Simard’sgim2d).

( Redgalaxiesarecentrally
concentrated,but arenotnecessarily
bulge-dominated.

( Themainbodyof bluegalaxiesare
verydisk-dominated.

( Visualinspectionshows thered
galaxiesareamix of types.



Luminosity vs. color for DEEP 1
galaxies, bulges and disks

Thepointsarecolor-codedby whether
thetotal galaxyis blueor red.

( Redgalaxieshave bright, redbulges
/ centralconcentrations

( Bluenucleiin bluegalaxiesmaybe
star-formingcenters.

( Disksof redgalaxiesareredder
than,but overlapwith, disksof blue
galaxies.



Luminosity vs. color for DEEP 2
galaxies

( Therearefew faint redgalaxies,as
in DEEP1

( Division: lackof galaxiesaround
) * + 0 1=2>4FE

( Consistentwith local surveys,
probesquitefaint

( Unlikely to bemerelyselection
effect or lackof spectralfeatures



Galaxy properties from the DEEP surveys

( Division in galaxycolor, linkedwith presenceof a
luminous,redbulge.Thedivisionpersiststo highz andis
similar to thatseenlocally by SDSSand2dFGRS.

( Strongdifferencein theluminosityfunctionsof blue/red
galaxies:few faint redgalaxies.

( Redgalaxiesexist out to at least , 0 4$276 , implying the
bulk of their starformationoccurredearly

( Theredgalaxiesarenotpurely“old, redanddead”nor
purelyelliptical. They arenotasredaspurebulges,which
have ) * + 0 1=27E , thecolorof a5+ Gyr old population.
Bulgesthatredalreadydo exist at , 0 4 .
( To come:[O II] equivalentwidths,kinematiclinewidths,
and10 timesasmany galaxies!


