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Science Justification |

Galaxies show significant evolution since z=1, but what drives this...

Since z~1:
*number density of blue galaxies |, but red galaxies T
*SFR has dropped by order of magnitude but Qui ~ const?

P. Lah (2010)
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Science Justification I

To study galaxy evolution over cosmic time, we need to understand where &
how much HI exists...

HIMF vs. z 1) What is the distribution
of HI within galaxies!?

* How do M4, & & normalisation
vary vs. redshift?

* Help to constrain hierarchical
galaxy formation models

¢ Effect of different environments!?

Zwaan et al., MNRAS 359 (2005) L30

only measured for z=0!
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Science Justification I

To study galaxy evolution over cosmic time, we need to understand where &
how much HI exists...

2) What is the average QHi vs. z
amount of HI at different z?

-’

* What is the trend for 0.2< z <0.6
where SFR is increasing?

e How will HI measurements

compare to Ly and Mgll results
at high z?

P Lah (2010)

H ® [H sapniout) .01x 5%

(19

Look—back time (Gyr)

\

only existing direct HI

line detections
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Survey Headline Science Goals

Primary aims:

*To measure, for the first time, the evolution of () using

HIl emission out to z < |
» requires optical redshifts for stacking of HI spectra at highest z

* Jo measure the shape of the HIMF in different
environments out to z < 0.6

Wednesday, 5 May 2010



Current surveys

Existing facilities are not optimal to do surveys at these z-depths...

redshift
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Verheijen et al., Ap) 668 (2007) L9

Galaxy in Abell 963,z = 0.21
Observing time: 20x12 hours on WSRT
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Current surveys

Existing facilities are not optimal to do surveys at these z-depths...

CZyp (10® km s7)

Catinella, B. et al.,Ap) 685 (2008) LI3
-
Flux Density (mJy)

Frequency (MHz)

Field galaxy from SDSS (z=0.25)
Observing time: | 76 minutes on Arecibo
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MEEEON

MeerKAT: large instantaneous bandwidth + high sensitivity +
moderate FoV = ideal instrument!

v = 1420 MHz ; Sensifivities other telescopes

o % Sk gt according fo their exposure

; = 0.7 calculators

Point ~
source £
sensitivity: &

20 40 60 80100
beam (arcsec)

UCT/ICRAR Workshop, Arniston, May 2-6 2010

(Courtesy E. de Blok|
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Observing strategy

The observing strateqgy was driven by the detection constraints of the survey
headline goals:

Phase | Phase 11
(2013-2015) (2016 - )

MeerK A'l' specs:
Bandwidth (GHz) 0.9 - 1.75 0.58 - 2.5
Redshift range (z) 0.0 - 0.58 00-14

Project goals & milestones:
Fields 2 1

Observing time (hours) 2x 1000h 4000h
Spectroscopic redshifts currently available
full redshift range ~10000 ~1000
highest redshift bin ~1000 (at z=0.6) ~ 500 (at z=1)
Direct Detection of M, 7z—0.4 7z=0.6
(271 using stacking 716 z=1.0

*Based on simulations using Oxford S3-SAX database for
direct detections + stacking

UCT/ICRAR Workshop, Arniston, May 2-6 2010



Observing strategy: HIMF

50 galaxy detections using
optimal smoothing on S$3-SAX

simulations:
time| 1000 4000
y 4 hours hours
z<0.4 2712 6474
z<0.6 3297 859 |
X 2
(2 fields)

UCT/ICRAR Workshop, Arniston, May 2-6 2010




Observing strategy: Qn

¢ Galaxies with mg<24

z=0.5
1000 hours
1000 coadded spectra

*used optical spectra
| counts from

AR M R S
Rkl it zCOSMOS per z-bin

z=1.0

4000 hours *even more optical
500 coadded spectra j ;

redshifts will be
available in few years
time...

; lw,’.\l\bﬁ- ﬁ"ﬂwhlm Y..‘Mﬂ*ﬁ'alfi/\“wodmgw“ﬁ% WM w_,‘ | ek

-4000 —-2000 0 2000 4000
Velocity (km/s)

UCT/ICRAR Workshop, Arniston, May 2-6 2010



Layer Cake of Surveys

Integration

Time
MeerKAT UltraDeep HI Survey

@ DINGO (ASKAP)




Survey Volume & Large Scale Structure

Abell 2192 RN T W e e B Abell 963

redshift

Verheijen et al 2007
SDSS redshift space
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Survey Volume & Large Scale Structure
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Survey Volume & Large Scale Structure
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Field Requirements

® FEasily viewable with MeerKAT.

® A spectroscopic redshift catalogue with
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Observing Strategy

A two-tier strategy - to make optimal use of MeerKAT’s
bandwidth at each phase of construction:

Phase | Phase 11
(2013-2015) (2016 - )

MeerKAT specs:
Bandwidth (GHz) 0.9 - 1.75 0.58 - 2.5
Redshift range (z) 0.0 - 0.58 0.0-1.4

Project goals & milestones:
Fields 2 1

Observing time (hours) 2x1000h 4000h
Spectroscopic redshifts currently available
full redshift range ~10000 ~1000
highest redshift bin ~1000 (at z=0.6) ~ 500 (at z=1)
Direct Detection of My;; z=0.4 z=0.6
Qpr using stacking z=0.6 z=1.0

* Phase-l: Two fields: CDF-S and COSMOS
* Phase Ill: UltraDeep HI Field
* Final decision UltraDeep HI Field in 2015.

UCT/ICRAR Workshop, Arniston, May 2-6 2010



Observing Strategy

A two-tier strategy - to make optimal use of MeerKAT’s
bandwidth at each phase of construction:

Phase | Phase 11
(2013-2015) (2016 - )

MeerKAT specs:
Bandwidth (GHz) 0.9-1.75 0.58 - 2.5
Redshift range (z) 0.0 - 0.58 0.0-1.4

Project goals & milestones:
Fields 2 1

Observing time (hours) 2x1000h 4000h
Spectroscopic redshifts currently available
full redshift range ~10000 ~1000
highest redshift bin ~1000 (at z=0.6) ~ 500 (at z=1)
Direct Detection of My;; z=0.4 z=0.6
Qpr using stacking z=0.6 z=1.0

* Phase-l: Two fields: CDF-S and COSMOS
* Phase Ill: UltraDeep HI Field
* Final decision UltraDeep HI Field in 2015.

UCT/ICRAR Workshop, Arniston, May 2-6 2010



Observing Strategy

A two-tier strategy - to make optimal use of MeerKAT’s
bandwidth at each phase of construction:

Phase | Phase 11
(2013-2015) (2016 - )

MeerKAT specs:
Bandwidth (GHz) 0.9 - 1.75 0.58 - 2.5
Redshift range (z) 0.0 - 0.58 0.0-1.4

Project goals & milestones:
Fields 2 1

Observing time (hours) 2x1000h 4000h
Spectroscopic redshifts currently available
full redshift range ~10000 ~1000
highest redshift bin ~1000 (at z=0.6) ~ 500 (at z=1)
Direct Detection of My;; z=0.4 z=0.6
Qpr using stacking z=0.6 z=1.0

* Phase-l: Two fields: CDF-S and COSMOS
* Phase Ill: UltraDeep HI Field
* Final decision UltraDeep HI Field in 2015.

UCT/ICRAR Workshop, Arniston, May 2-6 2010



Observing Strategy

A two-tier strategy - to make optimal use of MeerKAT’s
bandwidth at each phase of construction:

Phase | Phase 11
(2013-2015) (2016 - )

MeerKAT specs:
Bandwidth (GHz) 0.9 - 1.75 0.58 - 2.5
Redshift range (z) 0.0 - 0.58 0.0-1.4

Project goals & milestones:
Fields 2 1

Observing time (hours) 2x1000h 4000h
Spectroscopic redshifts currently available
full redshift range ~10000 ~1000
highest redshift bin ~1000 (at z=0.6) ~ 500 (at z=1)
Direct Detection of My;; z=0.4 z=0.6
Qpr using stacking z=0.6 z=1.0

* Phase-l: Two fields: CDF-S and COSMOS
* Phase Ill: UltraDeep HI Field
* Final decision UltraDeep HI Field in 2015.

UCT/ICRAR Workshop, Arniston, May 2-6 2010



Observing Strategy

A two-tier strategy - to make optimal use of MeerKAT’s
bandwidth at each phase of construction:

Phase | Phase 11
(2013-2015) (2016 - )

MeerKAT specs:
Bandwidth (GHz) 0.9 - 1.75 0.58 - 2.5
Redshift range (z) 0.0 - 0.58 0.0-1.4

Project goals & milestones:
Fields 2 1

Observing time (hours) 2x1000h 4000h
Spectroscopic redshifts currently available
full redshift range ~10000 ~1000
highest redshift bin ~1000 (at z=0.6) ~ 500 (at z=1)
Direct Detection of My;; z=0.4 z=0.6
Qpr using stacking z=0.6 z=1.0

* Phase-l: Two fields: CDF-S and COSMOS
* Phase Ill: UltraDeep HI Field
* Final decision UltraDeep HI Field in 2015.

UCT/ICRAR Workshop, Arniston, May 2-6 2010



TheVuvuzela

Declination

Wednesday, 5 May 2010



Spectroscopic Challenge

® Primary beam of the
meerKAT increases with
redshift (the vuvuzela)

Right Ascention (deg)

0.6 0.8

® Number of detections o " i |
lowers with z: greater
need for stacking.

® Need high-redshift, wide-
field spectral redshift
surveys.

UCT/ICRAR Workshop, Arniston, May 2-6 2010 SKADS 2\



Spectroscopic Coverage
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Spectroscopic Coverage
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Spectroscopic Coverage
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Spectroscopic Coverage
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Spectroscopic Coverage
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Spectroscopic Coverage

1 IIII'II. IIIIIIII IIIIIIII IIIIIIII 1 IIIIIIII 1 r rrrri
.

flaxy redshlft sSurveys
ub

~300hr SALT

//,///////E J”[
VA > — Wltde

L1 I1llIn

v
-
o
03
.
y

IR

LU L

o
SD$S-s82,  m

24K GRS

~p—
x

7
LA NN &

L RN <

H
O
T

o
FAFGS

§z
RS
-
CTA2
/i )y
SAP LRz

>N
L
A"
(4]
o
-
—
(@)
DN
(7]
)
)
(&
=
O
O
()
(e
-
.20
L

density of spectra (number per sq. deg.)
5(\’)

.
.
)
\
N\ g\ By \BE BN . T B N\ By \BN BN \EE .
-
.
.

—
O
o

107! 10° 10! 107 10° 10* 10°
area (sq. deg.)

Wednesday, 5 May 2010



SALT proposal

* Proposed for the GOOD-S field where a photometric redshift
catalogue already exists but not a complete spectroscopic one.

* Commissioning proposal: 20 hours (8 x 30 min exposures),
medium resolution

* Plan to obtain spectra (same as VLT A-sample) to verify
spectrograph and MOS mode to plan of large survey
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03:33:30

FORSZ2

VIMOS LR-Blue
VIMOS MR
Other surveys

03:32:30

03:32:00

8
lookback time [Gyr]

Balestra et al. A&A 512,A12,2010

UCT/ICRAR Workshop, Arniston, May 2-6 2010
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03:33:30

VIMOS LR-Blue
VIMOS MR
Other surveys

03:33:00

03:32:00

Balestra et al. A&A 512,A12,2010

UCT/ICRAR Wo ~kshop, Arniston, May 2-6 2010
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Multi-wavelength Coverage

Chandra/XMM GALEX Spitzer/Herschel

Optical /NIR
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Multi-wavelength Coverage
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Multi-wavelength Coverage

Chandra/XMM GALEX Spitzer/Herschel
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Galaxy Evolution

® Tully-Fisher relation (direct detections)

® Star-formation efficiency (detections and stacking)
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° Hubble Sequence or Lum|n05|ty classes (dlrect
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Tully-Fisher

® Need high s/n individual detections. No stacking.

® Evolution is expected and seen by some authors
based on small samples (~100 galaxies) with
optical rotation curves.
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Tully-Fisher

0.4<z<0.6

10

~~~
e
3
L)
=
S
o
k-]
L
=

{o)

{.0 1.9 4.0 4330 71.0 1 B gl R A8 e 1 71.0 R S| B Bl

W50 log(km/s)

** V8
SKADS .
* *

*

UCT/ICRAR Workshop, Arniston, May 2-6 2010 -



Star Formation Law

® Schmidt-Kennicutt law for
whole disk and HI surface
density.

® Missing Molecular (Hy)
component.

® Follow-up with ALMA for the
direct detections.

Kennicutt et al. 2007

UCT/ICRAR Workshop, Arniston, May 2-6 2010



HI in Galaxy Populations

® Subdivide the galaxy population based on
e.g., Hubble type or other property from
multi-wavelength data
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Strange new galaxies

® At higher redshift there are examples of
many new types of galaxies.The HI
perspective will help understand them, e.g.:

® ULIRGS at higher redshifts; stage of
interaction?! Dynamics!

® Chain galaxies: are they rotating or not!

Elmegreen et al. 2006

UCT/ICRARWorkshop Arniston, May 2-6 2010




Conclusions

® MeerKAT is ideally suited to detect HI at
high redshift.

® Bandwidth drives two-tiered strategy.
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I T
one 5500 h field

0.15<z<0.20

log (8/Mpc—)
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two 1100 h fields
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Figure 1: The HiMass Functions based on mock cata-
logues by M. Zwaan. Galaxies are detected using op-
timal smoothing and we use a HIPASS-like correlation
statistics between HI mass and velocity width and other
parameters. No evolution in the HIMF is assumed. Im-
age courtesy of M. Zwaan
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Survey |: 1000 hour observations, Survey 3:4000 hour observations,
noise = 0.0286 mjy noise = 0.0143 mjy

Av = 30 km/s UCT/ICRAR Workshop, Arni€e6rr, Maknvs 2010
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Observing strategy: HIMF

z = 0.05 ‘ = 0. z=0.2
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50 detections using optimal smoothing

For survey S3, detections: For survey S2, detections: For survey Sl, detections:
z= 00 59 z=0.0 57 z=0.0 53
z=0.05 368 z=0.05 338 z=0.05 302
z= 0.1 1266 z= 0.1 943 z=0.1 647
z=0.15 1466 z=0.15 905 z=0.15 535
z=02 750 z= 0.2 454 z=0.2 278
z=0.25 963 z=0.25 566 z=0.25 337
z=03 609 z= 0.3 388 z= 03 219
z=0.35 993 z= 0.35 583 z= 0.35 34l
z= 04 658 z= 04 38I z= 04 206
z= 045 521 z= 045 274 z= 045 144
z= 0.5 542 z=0.5 302 z=05 144

z=0.55 396 z= 0.55 208 z= 0.55 9l
z=0.6 456 z=06 211 z= 0.6 88
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OH Maser Counts

® Galaxy-Galaxy merger is ideal setting for OH
megamasers:

® high molecular density.

® an IR pump (star-formation) to invert the OH
molecule population.
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Second Tier Sanity
Checks

® Verify the stacked results from phase-|
(z=0-0.6) at z~0.5 with direct detections in
phase |l
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Data Releases

® |nitial data releases for team consumption
only: pipeline verification only.
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Data Releases

Data release Description

0.1-0.9 1 field, tens to hundreds of hours
internal “releases” to check s/n improvement and source counts
Release 1 Field 1, 1 month of integration

Release 2 Field 2, 1 month of integration
Release 3 Field 1, full integration (1000 hours)

Release 4 Field 2, full integration (1000 hours)

Phase II
Release 5 3 months integration
Release 6 6 months integration
Release 7 full integration (4000 hours)

UCT/ICRAR Workshop, Arniston, May 2-6 2010



CDF-S vs COSMOS

r‘lln N —
R
GOODS-S, GEMS
eerKAT
L‘I[l!'l + CoSMOS

Wide-field HI and Optical Surveys Workshop, Bunker Bay, Nov 17 2009
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Chandra/XMM GALEX Spitzer/Herschel

SXDS

COSMOS

CDF-S

-
0
)
=
O
(V)
)
a'd
.
=)
(qv]
o
v

Wavelength A (meter)

Wednesday, 5 May 2010



Complentarity

¢ MHONGOOSE/DINGO: use the higher

frequency part of the datacubes as cosmic
variance checks.

e MIGHTEE: hlghest tier observations,
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Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

RA=10:00:43 DEC=02:10:23

Spectral coverage

30% in the medium deep field VVDS

70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern
hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.
SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30 V

RA=10:00:43 DEC=02:10:23

Spectral coverage

30% in the medium deep field VVDS

70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern
hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.
SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.

Wednesday, 5 May 2010




Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30 V

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern
hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.
SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.

Wednesday, 5 May 2010




Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.

SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.

SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.

SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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SON (ON

Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30 V

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available V

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern
hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.
SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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SON (ON

Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30 V

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available V

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage V

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern
hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.
SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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SON (ON

Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

RA=10:00:43 DEC=02:10:23

Spectral coverage

30% in the medium deep field VVDS

v

70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

v

R=600

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

v

Herschel

deepest available,SERVS

v

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in southern

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.

SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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SON (ON

Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage V

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

Continuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.

SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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SON (ON

Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage V

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

7 ontinuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.

SpARCS z-band to 24.2 (AB)

Subaru

B (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
CFHT-LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.
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Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage V

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

7 ontinuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.

SpARCS z-band to 24.2 (AB)

Subaru
T® (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
?&FHT—LS

u*,g*’r*’i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.

Wednesday, 5 May 2010
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Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

Spectral coverage

30% in the medium deep field VVDS

RA=10:00:43 DEC=02:10:23 “
70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

R=600 V

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage V

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

7 ontinuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.

Subaru

SpARCS z-band to 24.2 (AB) byt LSST will make it moot ?s (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
C

FHT-LS
U*,g*,r*,i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.

Wednesday, 5 May 2010
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Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

RA=10:00:43 DEC=02:10:23

Spectral coverage

30% in the medium deep field VVDS

v

70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

v

R=600

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

v

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

7 ontinuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.
SpARCS z-band to 24.2 (AB) but LSST will make it moot ‘? (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
C

Subaru

FHT-LS
U*,g*,r*,i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

v

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

Small cluster at z=0.2, no reported lensing.

Wednesday, 5 May 2010
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Category

Chandra Deep Field

COSMOS

Position

RA=03:32:28 DEC=-27:48:30

RA=10:00:43 DEC=02:10:23

Spectral coverage

30% in the medium deep field VVDS

v

70% zCOSMOS

Spectral Resolution (R)

R=230, R better for some

v

R=600

Deep

18k redshifts over ~1 sq. deg., las < 24.0.
(1 of 2 fields)
2500 in central 30'x30' available

10-12k redshifts over 1.0 sqg. deg., las <24.0

v

Hubble Space
Telescope

V and | (GEMS),
B,V,1,Z (GOODS-South)
B,V,1,Z (UDF)

F814W (1) only

GALEX

deepest available

< 26 MaB

Spitzer

very deep IRAC & MIPS
SWIRE fields

sCOSMOS, uniform coverage

v

Herschel

deepest available,SERVS

HERSCHEL-HERMES field

X-ray

second deepest anywhere on sky with Chandra, deepest in

hemisphere (940 ks)

XMM - 1.4 megaseconds
Chandra - 200 ksec, mosaiced

Radio

Some continuum with ATCA, 20 cm with VLA

7 ontinuum with VLA, some line observations with
GMRT

Optical

SWIRE CTIO mosaic data r,i to 24.2,23.2 (AB) over most of field.
SpARCS z-band to 24.2 (AB) but LSST will make it moot ‘? (27.4), V (27.2), r+ (26.9), i+ (26.9), z+ (25.6)
C

Subaru

FHT-LS
U*,g*,r*,i*,z*

VIDEO Z,Y,J,H,K to
25.7,24.6,24.5,24.0,23.5 (AB)
JHK (ISAAC & SOFI)

v

JH (CFHT-LS)

Lensing cluster?

Small group at z=0.1, definitely. no lensing

3%mall cluster at z=0.2, no reported lensing.
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