Deep HI volumes at z=0.2
and beyond




Oosterloo et al 2007

Declination (J2000)

N fey % o TR S Sl LS A AL (1P ] . S M e SRR,
19h46™007 45™m30° 45700° 1380230 10%00" [ R 08%3p! 13330 3T st
Right Ascension (J2000) Right Ascension {J&000) Right. Asomasion (J2000)

NGC 4387
’

e, SRR

NGC 4388

Oosterloo & van Gorkom 2005

NGC 4407

2°35

| 2hoyma s 26™M30° 26™00° '

00T |e 3° ljleudaled4

Right Ascension (J2000) N | L L | L L . L | L L | L
_ __ 7h3ghg’  37v™30° 37808 36™30° 36%0°

Right Ascension




HI, ICM, SFR, SP interrelations

Abell 2670
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Infalling galaxies are clustered in space and velocity
> relates to substructures in redshift space




Why clusters at higher redshift?

Content of galaxy clusters and the surrounding field
evolves over cosmic time.

— Exploratory steps towards understanding
the role and fate of cold gas in cosmological evolution.
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blue fraction

Butcher-Oemler effect

The fraction of blue (starforming?) galaxies in clusters
increases with redshift and peaks in cluster outskirts.
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Morphological mix in clusters depends
on redshift and compactness
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Clusters of different compactness

Concentration of ellipticals:
High = SO/E low Low => SO/E high

Kiloparsecs

Clusters with low SO/E ratio
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Goals of HIl observations at z <05 :

® Characterize nature of blue galaxy population
—> gas content, SFR, stellar populations

® Witness galaxy transformation in various environments
= which physical mechanisms dominate where!

® SFR versus environment (from continuum fluxes)
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A tale of two clusters

Abell 963
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A tale of two clusters
Abell 963 prologue L el 2192
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Ultra-deep WSRT observations

® Minimum detectable HI mass:

2x10” M over 150 km/s profile width,
with 40 in each of 3 resolution elements.

® Corresponding limiting column density:
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WSRT pilot observations

® 8x|0MHz bands, overlapping to cover | 160-1220 MHz
Z = 0.164-0.224|, surveyed volume = 70,000 Mpc3

® 8x256 channels, covering 18,000 km/s velocity range
20 km/s velocity resolution|(after Hanning smoothing)
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The power of a fully upgraded VWSRT
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Survey Volume & Large Scale Structure
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one |IF , 87 channels
(AV=20 km/s, R=2AV)

Vv : 1196.9 - 1190.2 MHz

Z :0.1867 - 0.1934
cz : 55,970 - 57,980 km/s

15 x12hr
0. .= 39 YJy/beam
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Abell 2192

9.7 x 9.7 Mpc




Abell 963 12.3 x 12.3 Mpc

one |IF, 91 channels
(AV=20 km/s, R=2AV)

V: 1174.8 - 1167.8 MHz

Z :0.2091 - 0.2163
cz : 62,687 - 64,847 km/s

| 15x12hr
0. .= |8 pJy/beam
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4| galaxies detected
in two clusters

5x10”- 4x10'° M,
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Detections in pilot observations
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Detections in pilot observations
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optical redshifts Ab]ell 963
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Revealing the surrounding field

A: HI d'etectio'n'
O: SDSS :
X : XVIYN/Hydro -
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Revealing the surrounding field

A: Hl detection]
O: SDSS '
x : LH86
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Colour-Magnitude
diagrams

Galaxies with known
redshifts only

optical redshifts
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Stacking HI spectra
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32 red cluster galaxies (A963 only) { | 22 red field galaxies
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Summary & Outlook

® Hl reveals physical processes not seen otherwise

® H| emission from 41 galaxies at Z=0.2
(need EVLA & ASKAP for Z<0.5 and SKA for Z2=0.5)

® Blind HI survey uncovers LSS not seen by SDSS

® Blue ‘BO-galaxies’ gas-poor wrt similar field galaxies

Lo B

o AN

g e W L 2 . . L5 4 e itV g AgR LT R p L ARG AS R AL T e i e L LS i

Syt ) S e ST b covs WL ] N e PR O T, e I b el et S AN S e A e 5 R e e s 5t NN Tl R Vi VIOT NI ST Ry KA N W0 JON § A i VLA L y i A A
Sy iaie ) SRR e o268 o Wit 2o t NG S s b B s R i N e NSRS A T 3y E vy o8 ;,-,t.“ B i R i 2 T Sata £ S PG e PSRN TN Nt PERD 7Y N L e N A

HotTeens J:-t.‘f.,‘.:.;n: SRR e o By o b e & i\GRria -;:‘,3*_.1,«-.3,"“‘-:«.3; W e ;,_'_o:—?-ﬁ\;’:.wr_ REOESa gt o T Sy £ 90 S 0 e R TR S Sy R A O B ol B s ENe T ol BR Rt - L PORASAT



