
0123−0058

The sightline towards the quasar Q0123-0058 (V = 18.6, zem = 1.551) contains a LLS at zabs =

0.8686 with a column density of log N(HI) <18.62 cm−2, and a subDLA system at zabs = 1.4094

with a column density of log N(HI) = 20.08+0.10
−0.08 cm−2 (RTN06). The higher redshift system is not

considered here since its redshift is greater than 1. Infrared J,H and K images were obtained for

this field.

Three σ surface brightness limits and seeing measurements for these observations are

given. These limits indicate that a galaxy with diameter d = 10 kpc, as faint as LJ = 0.08L⋆
J , LH

= 0.14L⋆
H , and LK =0.1L⋆

K can be detected at the absorber redshift.

Images:

30′′× 30′′ J,H,K images of the field are shown. North is up and east is to the left. The images

correspond to ≈ 231 × 231 kpc2 at the absorber redshift. The quasar has been masked in all

three frames, which facilitated the detection of Objects 1 and 2. The position of the quasar center

is marked by a “+”. The quasar PSF could not be subtracted, as there were no suitable PSF

stars in the field. We identify Object 1 as the zabs = 0.8686 subDLA candidate galaxy. It has an

impact parameter θ = 1.3′′, which corresponds to 9.8 kpc at the absorber redshift. It is not clear

whether Objects 1 and 2 are separate objects or whether they are part of a single one that is mostly

obstructed by the quasar PSF. As a single object it would subtend 3.6′′, which corresponds to 30

kpc at the absorber redshift. However, their colors, J − K =(1.28, 0.02), H − K = (0.33, 0.17),

and J − H = (0.95, −0.15), respectively, are very different, which suggests that they are likely

to be different objects. These colors are also inconclusive, and cannot be used to constrain their

redshifts. Due to their significant overlap with the quasar PSF, the quoted error for the magnitudes

of Objects 1 and 2 are lower limits.

Photo-z’s:

The best-fit stellar population synthesis model to our photometry and AB converted SDSS photom-

etry for Object 4 is shown. The derived photometric redshift, zphot = 0.208±0.230, is in agreement

with the one reported in the SDSS database, zphot = 0.195 ± 0.163. Due to its proximity to the

quasar sightline, Object 1 is selected as the candidate absorber in this field.





Table 1: 3σ Surface Brightness Limits (µ) and Seeing Measurements (Θ)

Q0123−0058

µJ µH µK ΘJ ΘH ΘK

(mags/arcsec2) (arcsec)

22.6 22.1 22.2 1.0 0.9 1.0

Table 2: Q0123−0058 Infrared Photometry
Q0123−0058

zabs = 0.8686

Object ∆αa ∆δa θa J ± σJ DS (Npix)b H ± σH DS (Npix)b K ± σK DS (Npix)b

′′ ′′ ′′

QSO 0.0 0.0 0.0 17.78 ± 0.01 17.5 (163) 17.56 ± 0.01 17.7 (116) 17.64 ± 0.01 17.4 (122)

1 -0.1 -1.3 1.3 22.41: ± 0.13 2.5 (16) 21.46: ± 0.10 2.3 (25) 21.13: ± 0.09 2.7 (32)

2 +2.4 +1.6 2.8 21.94 ± 0.11 2.1 (29) 22.09 ± 0.14 2.6 (12) 21.92 ± 0.11 2.4 (17)

3 +2.9 -3.0 4.2 · · · · · · · · · · · · 21.67 ± 0.11 2.9 (18)

4 +3.3 -5.2 6.1 21.21 ± 0.07 2.9 (42) 20.99 ± 0.09 3.1 (28) 21.02 ± 0.08 2.6 (37)

5 -4.7 +7.5 8.8 22.38 ± 0.13 2.3 (18) · · · · · · 21.94 ± 0.13 2.1 (19)

6 +11.0 -1.8 11.1 21.33 ± 0.07 3.1 (35) 20.89 ± 0.06 3.5 (27) 20.49 ± 0.05 3.6 (43)

aRelative to the QSO.
bNpix is the number of pixels within the detection isophote.

Table 3: Photometric Redshift Results

Galaxy Stellar Population Synthesis Model Parameters

# θa b Age τ E(B − V ) Z zphot ± σzphot

′′ kpc Gyr

4 6.1 47.4 0.01 12.0 0.90 0.0004 0.208±0.230

aRelative to the QSO




