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OUTLINE

Why care about H1?
H1 spectral Stacking technique

Measuring HI gas content at z~0.1 and 0.2
« Cosmic HI gas evolution
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Hi gas in the Universe

* Tentative reservoir of star formation fuel
« Structure & Kinematics of galaxies

* Tracer of Dark matter potential

« Characterize EoR / Dark age
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HI gas in higher redshift

 Knowledge of HI gas is limited to nearby
universe

 Different technique adopted at z > 2.0 (DLA)

« At intermediate redshift 0.2 <z < 2.0, DLA can
be observed only from space.
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Why Hard to Detect HI 21cm line z >
0.1
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HI detection beyond z~0.1
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Spectral Signal Stacking

or-Te!
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CNOC2 0920+37 Field

* One of the fields taken by the
Second Canadian Network
for Observational Cosmology
(CNOC?2) Field Galaxy
Redshifts Survey.

* Positions, redshifts, UBVRI
photometry for 1630 galaxies.

* Only 155 galaxies lie within
the WSRT frequency and
beam coverage(1l deg).
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CAASITRD
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Frequency (GHz2)
1. 205 1.165

| |
| 3 sub-bands

|
I 1 5 sub-bands 1

Number of Galaxies
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Redshift (z)

 Among a total of 155 galaxies,
59 galaxies at z~0.1, 96 galaxies at z~0.2
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WSRT observation

12 hr x 10 days in 2003

* A total of

on-source integration time of ~106 hr

* Observation Frequency
- 1160 ~ 1321 MHz (0.075 < z <0.224)

-8x20M
- 156.25 k

Hz BW / 128 channels per band
Hz (37.9 km/s) channel width

e AIPS ano

CASA used for data reduction

(flagging, calibration, self-calibration, peeling, imaging)
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RMS ~ 12 pyJy/beam
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Right Ascension (J2000)

Continuum map at z~0.1
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RMS ~ 61 pJdy/beam
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Line data cube of a sub-band
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S/N: 7.7

Direct Detection | fﬁi{”‘%f"“

Velocity (km s™)

* Implementing a source
finding software,
DUCHAMP, with data

Velocity (km s™1)
Velocity (km s™1)
Velocity (km s1)

cubes.
» Cross-checking CNOC2  :

catalogue and optical

images from SDSS s
« 11 objects found at z~0.1, s

2 objects found at z~0.2
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Galaxy Hl-optical size

« WSRT synthesized beam 2
~33 arcsec x 20 arcsec

(~50 kpc x 31 kpc @ z~0.1) 7 " I '
Ry 15 1 45 S0 53 Bl

« Used relation between HlI
size and optical size H Ditmecs: D tp0)

n
T

Number of Galaxies

(SDSS petrosian radius) i
from Broeils & Rhee (1997) ¢
é 4“’&*’{&:_;_ » 7Sy vy
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T T
Intermediate

3 04<z<055 ]
P N SRR MR R I B |
-22 -20 -18 -16-22 -20 -18 -16-22 -20 ~-18 ~-16

2 M -51logh
o PH 1 . 3H
QHI — 3 Pcrit — % ’
Pcrit 8
z~0.1 z~02

Sample Hgal mlm’ e ’ Ly OH1 Hgal ™ H.S o ’ OLg PH1
Early 8 118+ 039 785 645+ 112 079+ 0.30 25 013+ 046 1635 6.48% 135 0.05% 0.18
Intermediate 17 311+ 045 1413 442+ 088 1.03+ 0.25 25 194+ 052 1329 493+ 126 0.71% 0.26
Late 34 143+ 020 441 6.09+ 119 261+ 0.63 46 261+ 035 915 790+ 218 381+ 1.16
Al Qui(z ~ 01)= (033 £ 0.05) x 10 2 Qui(z ~ 0.2)= (034 0.09)) x 10 3
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Cosmic HI mass density (QH|)
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Conclusion

* The global HI abundance does not change
significantly over last 2 Gyr (to z~0.2)

« Stacking technique works well at higher redshift

* HI spectral stacking is very useful for future Hi
surveys
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Thank you
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H1 mass-to-light ratio (M ,/Lg)

zn~ 0.1 zn~ 0.2
Sample (Mu1)/(LB) (Mu:)/(LB)
Early 0.15 +=0.05 001 =0.03
Intermediate 022 +0.03 0.15+0.04
Late 0.32 =0.04 0.29 +=0.04
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