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Key goals of the Ultra -Deep Survey

When are galaxies assembled?
- detailed luminosity functions from 1<z<6

High-z galaxy mass function
- Model SEDs (u,b,v,r,I",2’',.J,H,K + Spitzer)

How do galaxy properties evolve with time?
- Formation of the red sequence
- Morphologies, prevalence of AGN etc.

Large-scale structure
- provides probe of dark matter halos
- evolution of clustering & bias




The UKIDSS Ultra -Deep Survey

Main part of the
publications so far...

Depths achieved so far:
(5s, 2" apertures, AB)

DR3; K,,=23.8, H,z=23.4, J,,=23.5

seeing : J~0.90" H~0.85" K~0.75"

Almaini, Foucaud et al. (in prep.)

DR1: K,;=23.6, J,;=23.5
seeing : J~0.90” K~0.75"

Warren et al. (2007)

44—

EDR: K,;=22.6, J,;=22.6
seeing : J~0.80" K~0.70"

Dye et al. (2006); Foucaud et al. (2007)




Summary of UDS scientific results

Detection of luminous LBGs at z>5
- McLure et al. (2006), MNRAS, 372, 357

Study and selection of EROs
- Simpson et al. (2006), MNRAS, 373, L21

Selection of high-z groups and clusters
- van Breukelen at al. (2006), MNRAS, 373, L26

Strong clustering of bright DRGs
- Foucaud et al. (2007), MNRAS, 376, L20

Compton-thick quasars at high redshift

- Martinez-Sansigre et al. (2007), MNRAS, 379, L6

Colour selection of high-z galaxies
- Lane et al. (2007), MNRAS, 379, L25

K-band luminosity function to z=2
- Cirasuolo et al. (2007), MNRAS, 380, 585

Clustering of 24 m-selected galaxies
- Magliocchetti et al. (2008), astroph/0710.3136

FIR/Radio correlation at high redshift
- Ibar et al. (2008), submitted

Space density and clustering of passive galaxies
- Hartley et al. (in prep)

Etc...




Properties of (massive) galaxies
at 1<z<3




Selecting z~1 galaxies :
Extremely Red Objects (EROs)

McCarthy, 2004



EROs population
Simpson et al. (2006)



EROs Radio counterpart
Simpson et al. (2006)

Passive
18.5<K<19.5
R-K>6
SFR=12 M yr!

(Dusty: SFR=20 M yr1)



Distant Red Galaxies @ z>2

Labbe et al. 2002,
Van Dokkum et al. 2003,
Daddi et al. 2004, etc...

FIRES:
— 4.7 arcmin? to K~22.5

Using J-K>2.3 colour selection.

Find population consistent with z>2 galaxies.
(FIRES: 14 objects)

Reddy et al. 2005

ISF (1Gyr old)

Franx et al. 2003



369 DRG candidates in UDS EDR

Foucaud et al. (2007)

Distant Red Galaxies
(J-K) g > 1.3

(N=239 to K=20.7)



First bright DRG correlation function
Foucaud et al. (2007)

Distant Red Galaxies
(J-K) g > 1.3

z~1.1

(N=239 to K=20.7)

Using n(z) + Limbers:

r,=11 £ 2.0 h" Mpc




BzK selection of galaxies at z>1.4
Hartley et al. (in prep.)

cf Will's talk ...




Following the evolution of massive
galaxies via dark matter halos

‘ pBzK

Massive
Elliptical
galaxies



W(r)

Merging rate of massive galaxies
Foucaud et al. (in prep.)
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Close pairs for massive galaxies
already clear

Solving the merging rate
discrepancies @z~1

The special case of massive
passive galaxies: “dry merging”
fraction?

Selecting passive galaxies at
different z and study their
merging rate.



Galaxy evolution since z=2




Photometric Redshifts

(ub,v,r, i, 2,J,K, 3.6, 4.5)

__—s=0036

Cirasuolo et al. (2007)



Evolution in colour bimodality
Cirasuolo et al. (2007)

0.25<z<0.75 0.75<z<1.0 10<z<125

(u'b)rest

1.25<z<15 15<z<1.75 1.75<z<2.25

Mg




K-band luminosity functions (blue
Cirasuolo et al. (2007)

VS red)




Galaxy clusters at z<1.5




Galaxy clusters
van Breukelen et al. (2006)
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Cluster searching at z=0.8

van Breukelen et al. (2006)

z = 0.800000, MC = 19
of I+I+I|‘.I T I_'_I | T+TT |.’_'_| 7 I+|4_| mrrT |'$ +| I'-l‘_l |*1 T T_i_l |¥;'—i UL I TTTTTrTT |¥l-' T I_
SN T A +y * ++
+ + +F + 4+ +
+ 4 + + + tay - 4
ol #1—-‘1— +ﬁ+ + + iy :H‘:" % + + ¢F+ + F ++
+ + - +4, L S L
H 2 T ot o

Dec (deg)

—5.4[-

oo . ¢++ o+ o 4
e+ T+ T L +
+ ¥ + o+ + - % + o+
||1|l!'|1|ml“h1.l J‘q—llhllll‘hl f‘illlJITIl‘i'lﬁl Bﬂ+TL|T+J*1L+J—‘|*III'-:+_
34.60 34.50 34.40 34.30 34.20 34.10
RA (deq)

Friend

Voronoi Tesselations

s-Of-Friends



Results: cluster probabillities
van Breukelen et al. (2006)

Combined Probability Map



Cluster Detections
van Breukelen et al. (2006)



Confirmed galaxy cluster at z = 0.85



Bz'K image
Green contours: XMM X-ray

Courtesy Chris Simpson, Mike Watson




Galaxies at z>5




Luminous Lyman -break galaxies at 5<z<6
(9 candidates to z,5<25 over 0.6 sq deg)

McLure et al. (2006)



Luminous Lyman -break galaxies at 5<z<6
McLure et al. (2006)




Luminous Lyman -break galaxies at 5<z<6
McLure et al. (2006)




Rapid decline In space density of
galaxies with M>5 “ 101 M

McLure et al. (2006)

Redshift z




UV selected galaxy luminosity function
at high -redshift

Bouwens et al. (2007) z~5

UDS: ~6000 candidates z>4.5 to z,5;<26 over 0.8 sq deg

McLure et al. (in prep.)



UV selected galaxy luminosity function
at high -redshift

UDS/SXDS at z~5 . UDS/SXDS at z~6
~10 arcmini

~2500 arcmih

Excellent agreement with previous HST-based resulbserlap region
Both LFs now extend 2 magnitudes brighter than M*

McLure et al. (in prep.)



UV selected galaxy luminosity function
at high -redshift

B-drops at z~4—, Perfectly good statistical fit to LF in

range 4<z<6 with:

\ = -1.65
V-drops at z~5 * = 1.5x103 |\/|pC'3
M* evolving by 0.8+/-0.2 mags

Qualitatively consistent with expectations of
hierarchical build-up at high-z

McLure et al. (in prep.)



An extremely faint quasar at z=6.01

Obiject original identified in McLure et al. (2006) 2D GMOS spectrum (courtesy of Chris Willott
from SXDS plus UDS EDR data

Classified as massive LBG gh#&5.9+/-0.2

Faintest known quasar at z~6yM -22 (4 magnitudes fainter than SDSS quas

“Seyfert galaxy” at z=6




The most exciting Is to come ...




The UKIDSS Ultra -Deep Survey

DR1: K,5=23.5, J,z=23.6

(85 hours)
World-wide public in january 2008

DR3: K,.=23.7, H,.=23.4, J,.=23.6
(120 hours)
ESO public in december 2007

Final depth: K,;=25, H,;=24.7, J,;=24.7
(200 nights)

Another 4 years of data to come...
...plus multi-wavelength and new spectroscopic ESO survey







