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Optlcal studles (Webb et al. 2002, astro- ph/0210531)
suggest that
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Aa/a =-0.57(0.10) x 10~ for 0.2 <z, < 3.7
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See Murphy et al., 2001, MNRAS 327, 1223 for a
_ detalled dlscussmn of possmle systematlc errors.
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Using Radio Observations

Two Different Optical Transitions
Difference In a due to velativistic correction of
the energy levels (around 10% of the levels).

#

Hyperfine (HI) c.f. Rotational Line
Transition +

Difference observed agris?es from actual energy
levels. Ratio of Av s is proportional to a2g,

That is, radio mgasure&rﬁents are an order of
magnitude more sensitive than the optical.
See Drinkwater et al., 1998, MNRAS 295, 457.
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Normalized Flux

S For a constant d,, Ada/a 10 6 can be measured for ]
. an individual cloud thus decent statistics needed.
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High Redshift Molecutar Absorption
Systems, can also be used for...

S

1. Check the Big Band model prediction that
Tews(2) =2.7(1 + z) K.

2. Time delay studies of gravitational
lénses giving a value of H,,.

3. Constrain temporal variations of proton
and neutron masses.

4. ... and of course, chemistry, physics
and molecular cloud properties in the
: hlgh redshlft Universe.

See Wlkllnd & Combes 1997, A&A 328, 48
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A Systematlc Search for New
Absorption Systems

Compiled a catalogue of damped Lyman-alphg absorbers
(DLAs):along with the radio fluxes of the background
guasars (Curran et al. 2002, PASA 19, 455)

#
¥

http://www.phvs.umsw.iedu.au/~sic/d|a/

That is, we have a sample of absorption systems of
known redshifts and Ny, >10% ¢m-* from which to short-

list those illuminated by quasars emitting strongly at

centimetre ‘and millimetre wavelengths.
* + 4 #



ATCA Observations Towards DLAs

Although the 3 & 12 mm bands are still very limited,
the ATCA has been used for 2 main projects...

1. Searchmg for new molecular
absorptlon systems (z_3)

HCO* 0-1 absorption * Molecular (CO 2-3 and *

in DLAs (12 mm) HCO* 8-4) absorption
JAn host QSO (3 mmz

2 I\/Illllmetre flux measurements of
quasars illuminating DLAs
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HCO* 0-1 Absorption at z~3 in DLAs

Last June obhserved the 3* DLAS, illuminated i

by 12 mm-loud quasars at 6< 300,
i .

0201+113 3.3869 , 20.331  19.5 . 0.59
0336#017 3.0619  21.958 18.8° 0.15
0537-286 2.976 2243 ¢ 19.0 0.58

*|f the full 16-22.5 GHz were available there are
12 DLAs known to occult mm-loud quasars WhICh

have at least one commonly detected transition
(CO, HECO+, HCN) falling into:this band.
¥ ! : :



Had to sacrifice a polarisation and splice 2x64 MHz in order to
cover the redshift uncertainty while retaining Av = 3.4 km s!

b ﬂl‘lﬁ | |l|H1

i.e. no HCO* absorption ata T > 0.1 (30, Av =1km s?)

within Az= +/-0.01 (c.f. T . 0.1 -1 for the 4 known) of
these DLAs (Curran et al. 2002, MNRAS Accepted)
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Quasar Millimetre Flux Measurements
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1. By measuring the mm fluxes of the DLAs
occulting radio-loud quasars (Sgs, > 0.1 Jy) we
can select further candidates in which to look for

absorption. ,.= "

*- ¥ i T
2. Combining the ATCA 20 & 90 GHz fluxes (Aug '02)
with SIMBA 250 GHz (observed 3 weeks ago), for °

> 50 quasars:

Can obtain SEDS for this sample which spans a wide
range of redshifts. ‘i 4

" Spectral type of eacH source
£ « | and possible dust excess.
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Summary and Future Projects
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For the 3 DLAs (V =18.8 — f9.5) searched at 12 mm no
molecular absorption found. :

Still to analyse 3 mm search at emissian redshift of 2
mm-loud ©SOs occulted by DLAs (V = 18.8 & 19.0).

These targets have been dictgtéd by the currently
limited tuning range of the ATCA..Once increased...

Strong Mgll absorbers (V_ 20) WhICh fall into the range

With a 2 GHz band and 5 antennae, ATCA will be |deal
for scannlng towards optically unidentified (V > 20)
quasars for new systems of unknown redshift.
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Radio Selected High Redshift Absorbers

No. of quasars
16

15

1" Ellison et al., 2001, A&A 379, 393
13 Z.p,> 2.2 PKS guarter-Jansky glving 66 QSOs

12 For18« z_ <« z 1966 detectlon rate (22 DLAS)

1

Carlili et al., 1998, ApJ 494, 175
0.58 « Z 4= 0.74 "red"” quasars

3/4 detected In 21 cm absorption
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