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Fig. 6. SEDs for the eleven sources for which photometric redshifts
larger than 1.2 were estimated (see Table 4) and one example for
zphot < 1.2. From bottom to top: CRATES J0402-2615, CRATES J1312-
2156, OM 235, CRATES J0630-2406, SUMSS J053748-571828,
PKS 0600-749, PKS 0332-403, CLASS J2352+1749, PKS 0047+023,
PKS 0055-328, RX J0035.2+1515, and BZB J0543-5532.

probability distributions that are flat down to z = 0. For those we
give the 90% upper limit of the photometric redshift. This sub-
sample also includes eleven sources with a previously known
redshift from spectroscopy or imaging, all in agreement with
our limits.

We also provide the 90% upper limit for four sources for
which the power-law and galaxy libraries give similarly good
constraints (Pz,pl ≈ Pz,gal > 90%) but with very different red-
shift solutions. This degeneracy can occur, e.g., when a break in
the SED is similarly well fit by the Lyman limit of a power-
law model and with the 4000 Å break of a galaxy template.
No zphot,best is given for ten sources for which no satisfactory
fit (χ2 > 30) was obtained.

6. Discussion and conclusion

In this paper we presented redshift constraints for 103 blazars
from the 2LAC catalog using UV-to-near-IR multi-band pho-
tometry obtained quasi-simultaneously with Swift/UVOT and
GROND. We provided the first reliable redshift measurements
for eight sources and new upper limits for an additional 66 tar-
gets. Of the eight sources with reliable redshift, seven are lo-
cated at zphot > 1.3. Six of those belong to the BL Lac pop-
ulation. For comparison, out of the total 395 BL Lac in the
2LAC sample only two sources have previously been known to
lie at z > 1.3 (Fig. 7). Redshifts for these two, PKS 0332-403
and CRATES J1312-2156, have also been confirmed with our
photometric observations.
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Fig. 7. Redshift distribution for the nine BL Lac objects with reliable
photometric redshifts (blue filled histogram) together with the distribu-
tion for the BL Lac in the 2LAC catalog (empty histogram; Ackermann
et al. 2012). Sources with z < 0.5 have been omitted for clarity.

The six new BL Lac redshifts at z > 1.3 represent a dra-
matic (from two to eight) increase of the confirmed high-z Fermi
sample and thus demonstrate the opportunity that the SED tem-
plate fitting technique holds for obtaining photometric redshifts
for BL Lac sources. For our sample, this was possible due to
the densely-covered wide spectral range (160−2200 nm), nec-
essary for a reliable constraint of the spectral slope, the ex-
cellent ultra-violet coverage to measure the Lyman-limit, and
the quasi-simultaneity of the observations, important for min-
imizing the impact of source-intrinsic variability. The method
applied in this work overcomes significant challenges inherent
in other redshift techniques, namely the simplicity of the opti-
cal emission of BL Lacs manifested as the power-law-shaped
synchrotron spectral component. This complicates spectroscopic
redshift measurements, which are in most cases limited to the
optical wavelength regime and thus insensitive to the Lyman-
limit. Instead, spectroscopy relies on the detection of very faint
emission features, mainly from the underlying host galaxy.
It therefore requires very high signal-to-noise, often at the cost
of long exposure times. On the other hand, the photometric red-
shift method for BL Lac does not require significant telescope
time, in particular when data from efficient multi-channel in-
struments like GROND are available. Its weakness, however,
is that the method relies on the detection of a particular spec-
tral feature, which, albeit strong, is located in the rest-frame far-
ultra-violet. For z <∼ 3, this is only accessible with space-based
ultra-violet telescopes, and even then usually limited to redshifts
above z ≈ 1.2, as shown above.

The sensitivity of this method to high-redshift sources also
allows the placement of upper limits for those SEDs that do not
show the imprint of the Lyman-limit. Only for three targets is
this boundary above z = 2. In one case, CRATES J0250+1708
(z < 3.1), the optical counterpart is too faint (r′ ≈ 20.7 mag)
and only upper limits in all six UVOT bands could be obtained.
The counterpart of CRATES J0705-4847 is only detected in the
GROND J (≈19.7 magAB) and H bands and its SED and redshift
are thus poorly constrained. Finally, the SED of ATG20 J0124-
0625 (z < 2.46) shows a significant break at z ∼ 1.9 ± 0.5.
However, as the redshift probability distribution is broad, and
the χ2 of the power law fit comparable to that of a z ≈ 0.4 so-
lution for a galaxy template, the photometric redshift is consid-
ered to be unreliable. Except for those three, no other source in
our sample has a best-fit photometric redshift at z > 2. Thus,
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CRATES J0402-2615 can now be considered the most distant
known BL Lac with a measured redshift of z ≈ 1.92.

Figure 7 indicates that our high-redshift findings are the nat-
ural extension of the existing 2LAC redshift sample. However,
due to the incompletenesses of both samples, we refrain from
drawing any quantitative conclusions at this stage. We note,
however, that our result is in general agreement with the theo-
retical predictions from Giommi et al. (2012). A more detailed
physical interpretation of the establishment of an increased frac-
tion of high-z BL Lacs in the 2LAC sample will be reported
separately.
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Table 1. Target list.

Name FGL namea αJ2000
b δJ2000

b Offset [′′]c EB−V [mag]d

CRATES J0001-0746 2FGLJ0000.9-0748 00:01:18.00 –07:46:26.9 0.2 0.03
CRATES J0009+0628 2FGLJ0009.0+0632 00:09:03.93 06:28:21.3 1.1 0.07
CRATES J0021-2550 2FGLJ0021.6-2551 00:21:32.56 –25:50:49.1 0.8 0.02
1RXS J002209.2-185333 2FGLJ0022.2-1853 00:22:09.26 –18:53:34.9 3.1 0.03
RX J0035.2+1515 2FGLJ0035.2+1515 00:35:14.71 15:15:04.2 3.4 0.07
FRBA J0037+1238(∗) 2FGLJ0037.8+1238 00:37:50.88 12:38:20.2 2.0 0.10
BZB J0045+2127 2FGLJ0045.3+2127 00:45:19.28 21:27:40.3 2.5 0.04
PKS 0047+023 2FGLJ0050.2+0234 00:49:43.23 02:37:04.1 2.4 0.02
PKS 0048-09 2FGLJ0050.6-0929 00:50:41.29 –09:29:04.7 2.0 0.03
RBS 119 2FGLJ0051.4-6241 00:51:16.64 –62:42:04.4 2.5 0.02
FRBA J0054-2455 2FGLJ0055.0-2454 00:54:46.76 –24:55:28.7 2.2 0.02
PKS 0055-328 2FGLJ0057.9-3236 00:58:02.23 –32:34:20.5 2.1 0.02
BZB J0114+1325 2FGLJ0114.7+1326 01:14:52.77 13:25:37.7 2.8 0.03
CLASS J0115+0356 2FGLJ0115.4+0358 01:15:40.51 03:56:43.3 1.8 0.03
BZB J0115+2519 2FGLJ0115.7+2518 01:15:46.14 25:19:53.4 2.1 0.10
AT20G J0124-0625 2FGLJ0124.5-0621 01:24:50.48 –06:25:00.4 1.8 0.04
CRATES J0154+0823 2FGLJ0153.9+0823 01:54:02.76 08:23:51.1 2.4 0.08
RBS 259 2FGLJ0157.2-5259 01:56:57.98 –53:02:00.0 3.6 0.03
CGRaBS J0158-3932 2FGLJ0158.3-3931 01:58:38.10 –39:32:03.6 0.3 0.02
CRATES J0159-2740 2FGLJ0159.6-2741 01:59:43.39 –27:40:38.4 1.2 0.02
BZB J0209-5229 2FGLJ0209.5-5229 02:09:21.59 –52:29:22.6 1.8 0.02
CGRaBS J0211+1051 2FGLJ0211.2+1050 02:11:13.18 10:51:34.8 1.3 0.14
CRATES J0216-6636 2FGLJ0216.9-6630 02:16:50.78 –66:36:42.7 0.4 0.04
RBS 334 2FGLJ0237.5-3603 02:37:34.03 –36:03:28.2 3.0 0.05
BZB J0238-3116 2FGLJ0238.6-3117 02:38:32.47 –31:16:58.0 2.4 0.03
CRATES J0250+1708 2FGLJ0250.6+1713 02:50:17.39 17:08:08.5 1.8 0.13
AT20G J0314-5104 2FGLJ0314.2-5106 03:14:25.69 –51:04:31.6 0.9 0.02
BZB J0323-0111 2FGLJ0323.6-0108 03:23:43.62 –01:11:46.1 1.8 0.08
CRATES J0325-5629 2FGLJ0325.1-5635 03:25:22.66 –56:29:05.0 2.1 0.03
CRATES J0325-5635(∗) 2FGLJ0325.1-5635 03:25:23.53 –56:35:44.6 2.8 0.03
PKS 0332-403 2FGLJ0334.2-4008 03:34:13.63 –40:08:25.3 3.1 0.02
CRATES J0334-3725 2FGLJ0334.3-3728 03:34:15.41 –37:25:43.1 0.6 0.01
PKS 0355-500 2FGLJ0357.0-4950 03:57:00.16 –49:55:48.6 2.2 0.01
CRATES J0402-2615 2FGLJ0402.0-2616 04:02:00.82 –26:15:39.0 1.6 0.03
PKS 0422+00 2FGLJ0424.7+0034 04:24:46.82 00:36:06.5 1.8 0.10
CRATES J0430-2507 2FGLJ0430.4-2507 04:30:16.02 –25:07:38.7 0.3 0.04
CRATES J0434-2015 2FGLJ0434.1-2014 04:34:07.90 –20:15:17.2 0.0 0.04
BZB J0448-1632 2FGLJ0448.5-1633 04:48:37.63 –16:32:43.4 0.7 0.06
CRATES J0505+0415 2FGLJ0505.4+0419 05:05:34.78 04:15:54.6 1.2 0.08
RBS 621 2FGLJ0506.7-5435 05:06:57.80 –54:35:03.9 4.9 0.03
CGRaBS J0509+0541 2FGLJ0509.4+0542 05:09:25.98 05:41:35.5 1.2 0.11
PKS 0516-621 2FGLJ0516.8-6207 05:16:44.93 –62:07:05.7 3.1 0.04
FRBA J0536-3343 2FGLJ0536.2-3348 05:36:29.07 –33:43:02.6 0.4 0.03
SUMSS J053748-571828 2FGLJ0537.7-5716 05:37:48.96 –57:18:30.4 2.6 0.06
1RXS J053810.0-390839 2FGLJ0538.5-3909 05:38:10.36 –39:08:42.7 1.5 0.03
BZB J0543-5532 2FGLJ0543.9-5532 05:43:57.22 –55:32:07.4 5.0 0.08
PKS 0600-749 2FGLJ0558.7-7501 05:58:46.02 –74:59:05.4 0.8 0.13
1ES 0602-482 2FGLJ0604.2-4817 06:04:08.64 –48:17:25.4 2.3 0.05
CRATES J0630-2406 2FGLJ0630.9-2406 06:30:59.52 –24:06:46.2 3.1 0.06
CRATES J0647-6058 2FGLJ0647.8-6102 06:47:40.86 –60:58:05.3 0.9 0.13
1ES 0647+250 2FGLJ0650.7+2505 06:50:46.49 25:02:59.7 2.6 0.10
PKS 0700-661 2FGLJ0700.3-6611 07:00:31.27 –66:10:45.4 1.3 0.12
CRATES J0705-4847 2FGLJ0706.7-4845 07:05:58.74 –48:47:24.4 2.6 0.11
CRATES J0718-4319 2FGLJ0718.7-4320 07:18:43.65 –43:19:50.0 3.8 0.10
CRATES J0811-7530 2FGLJ0811.1-7527 08:11:03.26 –75:30:27.9 0.8 0.14
AT20G J0814-1012 2FGLJ0814.0-1006 08:14:11.70 –10:12:10.4 3.3 0.16
BZB J0816-1311 2FGLJ0816.4-1311 08:16:27.21 –13:11:52.7 4.5 0.08
CGRaBS J0817-0933 2FGLJ0818.2-0935 08:17:49.75 –09:33:30.6 2.3 0.10
CRATES J0856+2057 2FGLJ0856.3+2058 08:56:39.74 20:57:43.3 1.1 0.03
CGRaBS J0856-1105 2FGLJ0856.6-1105 08:56:41.80 –11:05:14.4 0.4 0.05
SDSS J090226.91+205046.4 2FGLJ0902.4+2050 09:02:26.91 20:50:46.4 1.7 0.03
CRATES J0905+1358 2FGLJ0905.6+1357 09:05:34.99 13:58:06.4 3.1 0.04
CRATES-Va J0906-0905 2FGLJ0906.2-0906 09:06:18.07 –09:05:44.9 2.7 0.05
CRATES J0953-0840 2FGLJ0953.1-0839 09:53:02.72 –08:40:18.2 3.3 0.05
CGRaBS J1008+0621 2FGLJ1007.7+0621 10:08:00.82 06:21:21.2 1.9 0.02
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Table 1. continued.

Name FGL namea αJ2000
b δJ2000

b Offset [′′]c EB−V [mag]d

BZB J1022-0113 2FGLJ1023.1-0115 10:22:43.75 –01:13:02.3 2.3 0.05
BZB J1023-4336 2FGLJ1023.8-4335 10:23:56.03 –43:36:01.7 2.2 0.12
PKS 1029-85 2FGLJ1026.3-8546 10:26:34.6 –85:43:14.4 0.5 0.15
PKS B1035-281 2FGLJ1037.5-2820 10:37:42.48 –28:23:04.0 1.2 0.06
CLASS J1049+2338(∗) 2FGLJ1048.6+2336 10:49:00.25 23:38:20.1 1.5 0.04
CLASS J1054+2210 2FGLJ1054.5+2212 10:54:30.62 22:10:55.1 0.3 0.02
BZB J1107+0222 2FGLJ1107.5+0223 11:07:35.92 02:22:24.7 1.9 0.04
OM 235 2FGLJ1124.2+2338 11:24:02.69 23:36:45.8 1.2 0.02
PKS B1130+008 2FGLJ1132.9+0033 11:32:45.63 00:34:27.8 2.0 0.03
PKS 1216-010 2FGLJ1218.5-0122 12:18:34.94 –01:19:54.3 1.3 0.03
BZB J1233-0144 2FGLJ1233.7-0145 12:33:41.33 –01:44:23.7 2.5 0.03
SDSS J125117.88+103907.2 2FGLJ1251.2+1045 12:51:17.89 10:39:07.4 2.7 0.02
1RXS J130421.2-435308 2FGLJ1304.3-4353 13:04:21.03 –43:53:10.1 3.1 0.13
1RXS J130737.8-425940 2FGLJ1307.5-4300 13:07:38.00 –42:59:38.9 4.4 0.11
4C +12.46 2FGLJ1309.3+1154 13:09:33.94 11:54:24.5 0.8 0.04
CRATES J1312-2156 2FGLJ1312.4-2157 13:12:31.55 –21:56:23.5 0.8 0.12
CRATES J1314+2348 2FGLJ1314.6+2348 13:14:43.81 23:48:26.8 2.9 0.01
BZB J1351+1114 2FGLJ1351.4+1115 13:51:20.85 11:14:53.0 0.9 0.03
PKS 1350+148 2FGLJ1353.3+1435 13:53:22.85 14:35:39.3 0.8 0.03
CRATES J1359-3746 2FGLJ1359.9-3746 13:59:49.75 –37:46:00.6 3.1 0.08
CGRaBS J1407-4302 2FGLJ1407.5-4257 – – – 0.09
SDSS J141826.33-023334.1 2FGLJ1418.4-0234 14:18:26.33 –02:33:34.0 2.7 0.06
PKS 1424+240 2FGLJ1427.0+2347 14:27:00.42 23:48:00.2 1.7 0.06
CRATES J1440+0610 2FGLJ1440.9+0611 14:40:52.93 06:10:16.3 1.1 0.04
PKS 1514+197 2FGLJ1516.9+1925 15:16:56.80 19:32:13.0 0.3 0.04
PG 1553+113 2FGLJ1555.7+1111 15:55:43.05 11:11:24.2 0.7 0.05
SUMSS J195945-472519 2FGLJ1959.9-4727 19:59:45.67 –47:25:19.0 2.7 0.06
PKS 2012-017 2FGLJ2015.1-0137 20:15:15.15 –01:37:32.5 0.8 0.12
CRATES J2039-1046 2FGLJ2039.1-1046 20:39:00.71 –10:46:41.6 1.2 0.06
CRATES J2103-6232 2FGLJ2103.6-6236 21:03:38.39 –62:32:25.7 1.3 0.04
PKS 2104-668 2FGLJ2108.9-6636 21:08:51.82 –66:37:22.6 1.1 0.03
PKS B2147+031 2FGLJ2149.6+0326 21:49:41.87 03:22:51.6 1.5 0.08
BZB J2221-5225 2FGLJ2221.6-5223 22:21:29.31 –52:25:27.7 2.5 0.02
PKS 2233-148 2FGLJ2236.5-1431 22:36:34.07 –14:33:22.0 1.0 0.04
BZB J2255+2410 2FGLJ2255.2+2408 22:55:15.47 24:10:11.3 2.5 0.07
BZB J2313+1444 2FGLJ2314.0+1446 23:13:57.33 14:44:23.3 3.5 0.06
PKS 2312-505 2FGLJ2315.7-5014 23:15:44.33 –50:18:39.4 1.3 0.01
1ES 2322-409 2FGLJ2324.7-4042 23:24:44.67 –40:40:49.0 5.4 0.02
CLASS J2352+1749 2FGLJ2352.0+1753 23:52:05.83 17:49:14.3 0.5 0.04

Notes. (a) Fermi/LAT ID. (b) GROND coordinates of the optical counterpart with typical uncertainties of 0.′′3 in both directions. (c) Offset of
counterpart location from those given in Ackermann et al. (2012). (d) From Schlegel et al. (1998). (∗) Extended morphology.
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Table 2. Swift/UVOT photometry.

Name UT datea AB magnitudeb ΔmGR→UV
c

uvw2 uvm2 uvw1 u b v [mag]
CRATES J0001-0746 2010-10-14 10:40 18.99 ± 0.08 18.74 ± 0.10 18.58 ± 0.09 18.18 ± 0.09 17.88 ± 0.10 17.90 ± 0.19 0.01
CRATES J0009+0628 2010-12-07 08:55 20.16 ± 0.15 19.71 ± 0.19 19.69 ± 0.18 19.24 ± 0.19 18.51 ± 0.18 18.14 ± 0.24 –0.24
CRATES J0021-2550 2010-11-18 18:32 18.86 ± 0.08 18.90 ± 0.27 18.57 ± 0.09 18.15 ± 0.10 17.82 ± 0.11 17.93 ± 0.21 0.09
1RXS J002209.2-185333 2010-11-18 13:49 18.36 ± 0.07 17.95 ± 0.08 17.91 ± 0.08 17.48 ± 0.07 17.20 ± 0.08 16.97 ± 0.12 –0.08
RX J0035.2+1515 2011-01-14 01:08 18.36 ± 0.08 17.95 ± 0.08 17.91 ± 0.08 17.48 ± 0.07 17.20 ± 0.08 16.97 ± 0.12 –0.24
FRBA J0037+1238 2010-11-22 05:55 18.53 ± 0.10 18.60 ± 0.13 17.96 ± 0.10 17.59 ± 0.09 16.83 ± 0.08 16.22 ± 0.09 –0.53
BZB J0045+2127 2010-10-11 15:21 17.99 ± 0.08 17.86 ± 0.08 17.73 ± 0.08 17.37 ± 0.07 17.33 ± 0.07 17.01 ± 0.01 0.08
PKS 0047+023 2010-10-04 14:24 21.17 ± 0.15 20.57 ± 0.17 20.62 ± 0.19 19.56 ± 0.14 19.23 ± 0.19 19.14 ± 0.37 0.01
PKS 0048-09 2010-11-18 23:16 17.64 ± 0.05 17.48 ± 0.06 17.25 ± 0.05 16.74 ± 0.04 16.39 ± 0.04 16.22 ± 0.06 0.12
RBS 119 2010-09-23 21:48 17.97 ± 0.05 18.00 ± 0.09 17.91 ± 0.07 17.50 ± 0.06 17.42 ± 0.07 17.38 ± 0.14 0.20
FRBA J0054-2455 2010-11-13 10:18 17.54 ± 0.05 17.38 ± 0.06 17.35 ± 0.06 17.06 ± 0.05 16.85 ± 0.06 16.78 ± 0.09 –0.33
PKS 0055-328 2010-09-23 01:00 19.16 ± 0.09 18.75 ± 0.10 18.77 ± 0.10 18.26 ± 0.10 17.61 ± 0.09 17.60 ± 0.15 0.18
BZB J0114+1325 2010-11-22 04:23 17.78 ± 0.05 17.72 ± 0.07 17.61 ± 0.07 17.20 ± 0.06 16.98 ± 0.07 16.86 ± 0.10 –
CLASS J0115+0356 2010-11-22 02:46 18.82 ± 0.08 18.67 ± 0.09 18.66 ± 0.10 18.04 ± 0.09 18.01 ± 0.12 17.82 ± 0.19 0.22
BZB J0115+2519 2011-06-03 13:24 18.90 ± 0.11 18.71 ± 0.13 18.54 ± 0.06 18.08 ± 0.05 17.88 ± 0.17 18.52 ± 0.68 –0.00
AT20G J0124-0625 2010-11-22 01:11 >22.18 >21.58 >21.21 >20.10 >19.58 >18.56 –
CRATES J0154+0823 2011-01-06 05:09 17.68 ± 0.07 17.61 ± 0.09 17.36 ± 0.07 16.81 ± 0.06 16.63 ± 0.06 16.46 ± 0.08 0.07
RBS 259 2010-11-04 07:42 19.14 ± 0.06 19.06 ± 0.09 18.86 ± 0.08 18.53 ± 0.07 18.36 ± 0.09 18.46 ± 0.17 0.28
CGRaBS J0158-3932 2010-11-18 20:15 – 18.43 ± 0.09 18.18 ± 0.08 17.86 ± 0.07 17.62 ± 0.08 17.58 ± 0.13 –0.02
CRATES J0159-2740 2010-11-20 10:45 18.54 ± 0.06 18.28 ± 0.09 18.18 ± 0.08 17.82 ± 0.07 17.75 ± 0.09 17.43 ± 0.12 0.14
BZB J0209-5229 2010-11-04 02:55 17.82 ± 0.05 17.79 ± 0.07 17.60 ± 0.06 17.30 ± 0.06 17.00 ± 0.06 16.69 ± 0.08 –0.00
CGRaBS J0211+1051 2011-01-29 02:30 14.93 ± 0.07 14.88 ± 0.06 14.48 ± 0.06 13.96 ± 0.05 13.63 ± 0.04 13.40 ± 0.04 –
CRATES J0216-6636 2010-09-23 10:39 18.35 ± 0.08 18.18 ± 0.11 18.14 ± 0.09 17.96 ± 0.10 17.44 ± 0.10 17.57 ± 0.18 0.01
RBS 334 2010-10-24 18:17 18.34 ± 0.06 18.49 ± 0.35 18.12 ± 0.08 17.99 ± 0.08 17.65 ± 0.09 17.63 ± 0.15 0.24
BZB J0238-3116 2010-11-12 00:31 17.23 ± 0.05 17.19 ± 0.07 17.13 ± 0.06 16.86 ± 0.05 16.81 ± 0.05 16.46 ± 0.09 0.17
CRATES J0250+1708 2010-10-22 09:46 >20.31 >19.84 >19.50 >18.99 >18.16 >17.55 –
AT20G J0314-5104 2010-10-29 10:30 19.63 ± 0.09 19.39 ± 0.19 19.13 ± 0.10 18.57 ± 0.10 18.33 ± 0.11 18.00 ± 0.16 0.03
BZB J0323-0111 2010-10-09 23:21 18.45 ± 0.09 18.30 ± 0.09 17.97 ± 0.08 17.67 ± 0.08 17.27 ± 0.08 17.42 ± 0.14 –0.01
CRATES J0325-5629 2010-10-31 20:23 19.01 ± 0.08 18.89 ± 0.11 18.84 ± 0.10 18.78 ± 0.13 18.68 ± 0.17 >17.95 –
CRATES J0325-5635 2010-10-31 12:20 19.00 ± 0.08 18.77 ± 0.10 18.47 ± 0.09 17.55 ± 0.06 16.56 ± 0.05 15.89 ± 0.06 –
PKS 0332-403 2010-10-10 23:25 20.25 ± 0.11 19.59 ± 0.13 19.20 ± 0.10 18.54 ± 0.09 18.35 ± 0.11 17.87 ± 0.15 0.45
CRATES J0334-3725 2010-10-09 00:58 17.75 ± 0.04 17.53 ± 0.05 17.31 ± 0.05 16.95 ± 0.04 16.71 ± 0.04 16.56 ± 0.06 0.29
PKS 0355-500 2010-10-24 19:53 19.06 ± 0.08 18.96 ± 0.08 18.72 ± 0.09 18.29 ± 0.08 18.00 ± 0.09 17.56 ± 0.10 –0.01
CRATES J0402-2615 2010-10-21 19:42 21.92 ± 0.27 21.13 ± 0.26 20.09 ± 0.14 19.60 ± 0.14 19.06 ± 0.15 18.68 ± 0.22 0.03
PKS 0422+00 2010-07-10 17:00 16.90 ± 0.06 16.90 ± 0.06 16.70 ± 0.06 16.15 ± 0.05 15.94 ± 0.04 – 0.22
CRATES J0430-2507 2010-10-18 03:26 19.28 ± 0.09 19.17 ± 0.14 18.72 ± 0.10 18.32 ± 0.11 18.26 ± 0.14 17.66 ± 0.17 –
CRATES J0434-2015 2010-10-20 14:47 19.98 ± 0.12 19.91 ± 0.17 19.35 ± 0.13 18.95 ± 0.13 18.45 ± 0.13 18.17 ± 0.20 –0.37
BZB J0448-1632 2010-10-26 04:07 18.25 ± 0.07 18.21 ± 0.08 18.17 ± 0.09 17.77 ± 0.08 – 17.59 ± 0.16 –
CRATES J0505+0415 2010-12-08 10:53 18.64 ± 0.09 18.63 ± 0.11 18.45 ± 0.10 18.07 ± 0.10 17.80 ± 0.11 17.56 ± 0.16 0.09
RBS 621 2010-10-29 00:58 17.90 ± 0.06 17.74 ± 0.07 17.77 ± 0.07 17.60 ± 0.07 17.25 ± 0.07 17.14 ± 0.12 –0.14
CGRaBS J0509+0541 2010-12-08 09:16 16.12 ± 0.06 16.08 ± 0.06 15.69 ± 0.06 15.32 ± 0.05 14.95 ± 0.05 14.78 ± 0.04 0.14
PKS 0516-621 2010-11-06 14:46 19.58 ± 0.08 19.25 ± 0.09 18.96 ± 0.08 18.50 ± 0.08 18.09 ± 0.08 17.85 ± 0.12 0.07
FRBA J0536-3343 2010-11-05 00:18 17.64 ± 0.05 17.52 ± 0.07 17.36 ± 0.06 17.11 ± 0.05 16.97 ± 0.06 16.93 ± 0.10 0.10
SUMSS J053748-571828 2010-11-23 19:30 19.51 ± 0.11 18.45 ± 0.11 18.45 ± 0.10 17.85 ± 0.08 17.77 ± 0.10 17.34 ± 0.14 0.14
1RXS J053810.0-390839 2010-11-22 16:21 >20.17 – 19.85 ± 0.17 19.24 ± 0.15 19.22 ± 0.22 – 0.30
BZB J0543-5532 2010-11-12 21:49 17.74 ± 0.06 17.69 ± 0.08 17.56 ± 0.07 17.34 ± 0.05 17.18 ± 0.06 17.09 ± 0.11 0.08
PKS 0600-749 2010-11-16 20:42 19.21 ± 0.15 18.89 ± 0.17 18.64 ± 0.15 18.05 ± 0.12 17.55 ± 0.12 17.26 ± 0.18 0.07
1ES 0602-482 2010-10-29 05:42 18.44 ± 0.05 18.35 ± 0.07 18.23 ± 0.07 17.96 ± 0.06 17.91 ± 0.08 17.79 ± 0.12 0.02
CRATES J0630-2406 2010-12-11 04:48 18.16 ± 0.06 17.32 ± 0.06 16.94 ± 0.05 16.48 ± 0.04 16.22 ± 0.04 16.04 ± 0.06 0.13
CRATES J0647-6058 2010-11-23 18:03 >20.28 >19.71 20.17 ± 0.25 20.06 ± 0.31 19.55 ± 0.34 >17.68 –
1ES 0647+250 2010-11-11 11:44 16.80 ± 0.06 16.82 ± 0.06 16.55 ± 0.05 16.17 ± 0.05 15.97 ± 0.04 15.79 ± 0.05 0.08
PKS 0700-661 2010-12-08 14:05 17.20 ± 0.08 17.10 ± 0.09 16.83 ± 0.07 16.38 ± 0.06 15.99 ± 0.06 15.89 ± 0.07 0.01
CRATES J0705-4847 2010-12-08 22:22 – – – – – – –
CRATES J0718-4319 2010-12-07 14:16 18.16 ± 0.08 18.04 ± 0.10 17.78 ± 0.10 17.51 ± 0.08 17.27 ± 0.09 17.07 ± 0.12 0.21
CRATES J0811-7530 2010-10-31 19:32 18.82 ± 0.14 18.64 ± 0.19 18.11 ± 0.14 17.74 ± 0.14 17.50 ± 0.17 17.48 ± 0.28 –0.18
AT20G J0814-1012 2011-01-11 01:42 18.14 ± 0.12 18.04 ± 0.14 17.86 ± 0.14 17.20 ± 0.11 16.91 ± 0.11 17.03 ± 0.18 0.09
BZB J0816-1311 2011-01-12 21:00 17.66 ± 0.07 17.53 ± 0.09 17.49 ± 0.08 17.15 ± 0.07 17.09 ± 0.08 17.00 ± 0.12 –
CGRaBS J0817-0933 2011-01-08 15:26 19.47 ± 0.13 19.42 ± 0.17 19.08 ± 0.15 18.38 ± 0.12 17.96 ± 0.13 17.61 ± 0.17 0.07
CRATES J0856+2057 2010-09-25 14:08 19.59 ± 0.11 19.59 ± 0.17 19.18 ± 0.14 18.90 ± 0.18 18.67 ± 0.29 18.51 ± 0.56 –
CGRaBS J0856-1105 2010-09-27 16:10 19.33 ± 0.17 18.88 ± 0.21 18.57 ± 0.19 18.30 ± 0.20 17.90 ± 0.24 17.29 ± 0.29 0.10
SDSS J090226.91+205046.4 2011-01-13 08:00 17.58 ± 0.06 17.41 ± 0.08 17.31 ± 0.07 16.91 ± 0.06 16.74 ± 0.07 16.69 ± 0.12 0.20
CRATES J0905+1358 2011-01-10 22:21 17.78 ± 0.05 17.68 ± 0.06 17.54 ± 0.06 17.12 ± 0.05 16.83 ± 0.06 16.82 ± 0.09 0.04
CRATES-Va J0906-0905 2010-12-06 17:32 19.35 ± 0.09 18.77 ± 0.11 18.59 ± 0.10 17.90 ± 0.09 17.85 ± 0.11 17.37 ± 0.14 0.56
CRATES J0953-0840 2011-01-13 09:37 17.57 ± 0.05 17.44 ± 0.06 17.29 ± 0.06 16.99 ± 0.05 16.73 ± 0.05 16.69 ± 0.08 0.08
CGRaBS J1008+0621 2010-12-07 22:46 18.57 ± 0.07 – 18.16 ± 0.08 17.61 ± 0.07 17.17 ± 0.08 – 0.07
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Table 2. continued.

Name UT datea AB magnitudeb ΔmGR→UV
c

uvw2 uvm2 uvw1 u b v [mag]
BZB J1022-0113 2010-12-07 00:15 18.20 ± 0.07 18.21 ± 0.09 18.05 ± 0.09 17.71 ± 0.08 17.61 ± 0.11 17.63 ± 0.22 0.13
BZB J1023-4336 2011-01-17 16:40 17.32 ± 0.08 17.28 ± 0.09 16.97 ± 0.07 16.57 ± 0.06 16.36 ± 0.06 16.27 ± 0.08 0.21
PKS 1029-85 2011-01-13 20:49 17.87 ± 0.10 17.87 ± 0.11 17.60 ± 0.10 17.16 ± 0.08 16.91 ± 0.09 16.65 ± 0.10 –
PKS B1035-281 2010-12-07 19:30 19.45 ± 0.10 19.05 ± 0.13 19.02 ± 0.13 18.89 ± 0.15 18.77 ± 0.20 19.05 ± 0.59 –
CLASS J1049+2338 2011-01-19 07:18 20.83 ± 0.20 20.99 ± 0.35 20.41 ± 0.25 19.39 ± 0.19 19.33 ± 0.30 18.36 ± 0.27 –
CLASS J1054+2210 2011-01-19 04:06 18.36 ± 0.06 18.20 ± 0.08 18.06 ± 0.07 17.67 ± 0.06 17.39 ± 0.07 17.20 ± 0.12 0.04
BZB J1107+0222 2011-02-08 18:48 19.76 ± 0.14 19.06 ± 0.18 19.08 ± 0.15 18.41 ± 0.14 18.51 ± 0.20 18.26 ± 0.33 0.41
OM 235 2011-04-21 13:25 21.85 ± 0.25 20.69 ± 0.19 20.19 ± 0.15 19.50 ± 0.14 19.32 ± 0.19 19.26 ± 0.38 0.01
PKS B1130+008 2011-04-22 20:13 19.78 ± 0.09 19.64 ± 0.11 19.37 ± 0.10 18.98 ± 0.11 18.54 ± 0.12 18.08 ± 0.16 0.14
PKS 1216-010 2011-04-24 18:44 19.47 ± 0.09 19.25 ± 0.12 19.17 ± 0.12 18.43 ± 0.10 18.30 ± 0.13 18.01 ± 0.20 0.30
BZB J1233-0144 2010-11-23 16:44 20.17 ± 0.14 19.63 ± 0.14 19.22 ± 0.13 19.16 ± 0.20 18.87 ± 0.32 >17.23 –
SDSS J125117.88+103907.2 2011-04-24 17:18 18.89 ± 0.07 18.77 ± 0.10 18.46 ± 0.09 18.32 ± 0.09 18.14 ± 0.11 17.73 ± 0.15 0.15
1RXS J130421.2-435308 2011-03-02 20:28 16.79 ± 0.07 16.78 ± 0.07 16.47 ± 0.07 16.09 ± 0.05 15.84 ± 0.05 15.71 ± 0.05 –0.17
1RXS J130737.8-425940 2011-02-24 23:21 17.20 ± 0.06 17.15 ± 0.07 16.84 ± 0.06 16.39 ± 0.05 16.10 ± 0.05 15.92 ± 0.06 0.31
4C +12.46 2010-11-29 14:12 20.17 ± 0.09 19.77 ± 0.11 19.64 ± 0.11 18.95 ± 0.10 18.72 ± 0.12 18.28 ± 0.16 0.25
CRATES J1312-2156 2010-08-31 22:03 19.49 ± 0.17 18.80 ± 0.18 17.98 ± 0.11 17.56 ± 0.10 17.27 ± 0.12 17.18 ± 0.21 0.38
CRATES J1314+2348 2011-04-24 15:46 17.93 ± 0.05 17.70 ± 0.07 17.55 ± 0.06 17.15 ± 0.05 16.83 ± 0.06 16.57 ± 0.08 –0.01
BZB J1351+1114 2010-12-02 22:41 18.52 ± 0.05 18.36 ± 0.07 18.29 ± 0.07 17.97 ± 0.07 17.82 ± 0.09 17.87 ± 0.18 0.23
PKS 1350+148 2011-04-25 17:18 18.65 ± 0.07 18.54 ± 0.09 18.32 ± 0.09 17.83 ± 0.07 17.51 ± 0.08 17.38 ± 0.13 0.02
CRATES J1359-3746 2011-03-18 02:37 18.80 ± 0.10 18.71 ± 0.11 18.40 ± 0.10 17.83 ± 0.09 17.57 ± 0.11 17.19 ± 0.14 –0.18
CGRaBS J1407-4302 – – – – – – – –
SDSS J141826.33-023334.1 2010-08-31 03:00 16.69 ± 0.05 16.59 ± 0.05 16.36 ± 0.05 16.00 ± 0.04 15.85 ± 0.05 15.63 ± 0.06 0.24
PKS 1424+240 2010-11-21 19:48 15.22 ± 0.05 15.13 ± 0.05 14.91 ± 0.04 14.52 ± 0.04 14.34 ± 0.03 – –0.08
CRATES J1440+0610 2010-08-31 15:28 18.36 ± 0.05 18.36 ± 0.08 18.04 ± 0.07 17.77 ± 0.06 17.41 ± 0.07 17.34 ± 0.12 0.12
PKS 1514+197 2010-12-05 14:41 19.77 ± 0.11 19.71 ± 0.15 18.97 ± 0.14 18.59 ± 0.13 18.19 ± 0.14 – -0.66
PG 1553+113 2010-02-05 20:58 15.53 ± 0.04 15.44 ± 0.04 15.29 ± 0.03 14.91 ± 0.03 14.72 ± 0.02 14.57 ± 0.02 0.18
SUMSS J195945-472519 2010-08-29 09:14 17.86 ± 0.06 17.67 ± 0.06 17.54 ± 0.06 17.13 ± 0.05 16.94 ± 0.05 16.92 ± 0.06 0.10
PKS 2012-017 2011-10-27 04:01 19.10 ± 0.11 18.87 ± 0.19 18.81 ± 0.15 18.08 ± 0.12 17.86 ± 0.14 17.61 ± 0.20 0.13
CRATES J2039-1046 2010-12-14 10:55 18.08 ± 0.06 18.00 ± 0.06 17.75 ± 0.05 17.24 ± 0.05 16.95 ± 0.06 16.69 ± 0.09 –0.96
CRATES J2103-6232 2010-09-22 09:48 17.57 ± 0.05 17.45 ± 0.06 17.25 ± 0.06 16.91 ± 0.05 16.65 ± 0.06 16.56 ± 0.08 0.19
PKS 2104-668 2010-08-30 12:41 19.36 ± 0.08 19.32 ± 0.11 19.25 ± 0.11 18.57 ± 0.10 18.27 ± 0.11 18.32 ± 0.20 0.09
PKS B2147+031 2010-10-14 07:27 19.03 ± 0.10 18.53 ± 0.11 18.57 ± 0.11 18.01 ± 0.10 17.72 ± 0.11 17.31 ± 0.14 0.00
BZB J2221-5225 2010-09-22 11:39 17.25 ± 0.04 17.14 ± 0.05 17.07 ± 0.05 16.81 ± 0.04 16.57 ± 0.04 – 0.04
PKS 2233-148 2010-09-09 21:57 20.91 ± 0.10 21.01 ± 0.17 20.16 ± 0.11 19.53 ± 0.11 19.13 ± 0.13 18.66 ± 0.17 –0.17
BZB J2255+2410 2010-09-24 23:28 18.42 ± 0.08 18.23 ± 0.09 18.04 ± 0.08 17.65 ± 0.08 17.55 ± 0.09 17.23 ± 0.12 0.30
PKS 2312-505 2010-10-07 06:47 20.33 ± 0.13 20.35 ± 0.19 19.86 ± 0.15 19.21 ± 0.14 18.79 ± 0.15 18.95 ± 0.33 –0.12
BZB J2313+1444 2011-09-16 10:47 19.43 ± 0.13 19.47 ± 0.22 19.15 ± 0.18 18.55 ± 0.15 18.21 ± 0.18 17.14 ± 0.15 0.24
1ES 2322-409 2010-10-30 05:42 16.39 ± 0.04 16.27 ± 0.04 16.21 ± 0.04 15.88 ± 0.04 15.72 ± 0.04 15.54 ± 0.05 0.30
CLASS J2352+1749 2010-10-14 13:52 20.25 ± 0.14 20.24 ± 0.23 19.76 ± 0.18 19.37 ± 0.18 18.83 ± 0.20 18.80 ± 0.38 –0.02

Notes. (a) Approximate start time of uvw2 exposure. (b) Corrrected for Galactic foreground reddening. Upper limits are 3-σ. (c) Variability-correction
factor to be applied to GROND photometry (see text).
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Table 3. GROND photometry.

Name UT datea AB magnitudeb

g′ r′ i′ z′ J H Ks

CRATES J0001-0746 2010-10-14 03:33 17.80 ± 0.05 17.43 ± 0.05 17.18 ± 0.05 16.86 ± 0.05 16.48 ± 0.05 16.16 ± 0.06 15.76 ± 0.08
CRATES J0009+0628 2010-12-12 00:41 18.91 ± 0.05 18.49 ± 0.05 18.15 ± 0.05 17.89 ± 0.06 17.34 ± 0.06 16.90 ± 0.06 16.46 ± 0.08
CRATES J0021-2550 2010-11-23 00:13 17.69 ± 0.05 17.43 ± 0.05 17.20 ± 0.05 16.98 ± 0.05 16.76 ± 0.05 16.51 ± 0.05 16.15 ± 0.07
1RXS J002209.2-185333 2010-11-23 00:21 17.30 ± 0.05 16.92 ± 0.05 16.71 ± 0.05 16.51 ± 0.05 16.22 ± 0.05 16.00 ± 0.06 15.57 ± 0.08
RX J0035.2+1515 2011-01-14 00:48 17.39 ± 0.05 17.10 ± 0.05 16.96 ± 0.05 16.77 ± 0.05 16.41 ± 0.06 16.17 ± 0.05 15.92 ± 0.08
FRBA J0037+1238 2010-11-24 00:29 17.32 ± 0.57 15.59 ± 0.69 15.13 ± 0.37 15.13 ± 0.34 15.98 ± 0.05 15.84 ± 0.05 15.46 ± 0.08
BZB J0045+2127 2010-10-16 03:41 17.22 ± 0.05 17.03 ± 0.05 16.87 ± 0.05 16.71 ± 0.05 16.24 ± 0.05 15.97 ± 0.05 15.76 ± 0.07
PKS 0047+023 2010-10-06 04:31 19.14 ± 0.05 18.68 ± 0.05 18.29 ± 0.06 17.94 ± 0.06 17.35 ± 0.05 17.02 ± 0.05 16.45 ± 0.07
PKS 0048-09 2010-11-22 03:39 16.21 ± 0.09 15.92 ± 0.13 15.74 ± 0.15 15.31 ± 0.05 14.91 ± 0.05 14.55 ± 0.05 14.25 ± 0.07
RBS 119 2010-09-24 05:47 17.19 ± 0.05 17.04 ± 0.05 16.90 ± 0.05 16.73 ± 0.05 16.50 ± 0.05 16.35 ± 0.06 16.11 ± 0.07
FRBA J0054-2455 2010-11-24 00:20 17.48 ± 0.11 17.29 ± 0.11 17.12 ± 0.11 16.81 ± 0.11 16.67 ± 0.05 16.50 ± 0.06 16.09 ± 0.08
PKS 0055-328 2010-09-24 05:20 17.36 ± 0.05 16.99 ± 0.05 16.72 ± 0.05 16.46 ± 0.05 16.09 ± 0.05 15.70 ± 0.05 15.40 ± 0.08
BZB J0114+1325 2010-11-24 00:32 17.01 ± 0.05 16.86 ± 0.06 16.67 ± 0.06 16.45 ± 0.05 16.25 ± 0.05 16.05 ± 0.06 15.74 ± 0.08
CLASS J0115+0356 2010-11-24 00:41 17.74 ± 0.05 17.51 ± 0.05 17.32 ± 0.05 17.10 ± 0.05 16.85 ± 0.06 16.53 ± 0.06 16.30 ± 0.08
BZB J0115+2519 2011-06-03 10:17 17.83 ± 0.06 17.52 ± 0.05 17.29 ± 0.05 17.09 ± 0.05 16.75 ± 0.06 16.55 ± 0.06 16.45 ± 0.09
AT20G J0124-0625 2010-11-22 03:55 19.53 ± 0.06 19.14 ± 0.06 18.93 ± 0.06 18.51 ± 0.06 18.11 ± 0.06 17.88 ± 0.08 17.35 ± 0.09
CRATES J0154+0823 2011-01-07 02:05 16.51 ± 0.06 16.27 ± 0.05 16.04 ± 0.05 15.86 ± 0.05 15.56 ± 0.05 15.27 ± 0.05 14.86 ± 0.07
RBS 259 2010-11-28 00:29 17.78 ± 0.05 17.73 ± 0.05 17.45 ± 0.05 17.24 ± 0.05 16.84 ± 0.06 16.62 ± 0.06 16.20 ± 0.08
CGRaBS J0158-3932 2010-11-22 04:11 17.60 ± 0.05 17.27 ± 0.05 17.12 ± 0.05 16.70 ± 0.05 16.39 ± 0.06 16.09 ± 0.05 15.80 ± 0.08
CRATES J0159-2740 2010-11-22 04:03 17.57 ± 0.05 17.36 ± 0.05 17.22 ± 0.05 16.86 ± 0.05 16.48 ± 0.06 16.29 ± 0.06 15.87 ± 0.07
BZB J0209-5229 2010-10-28 06:14 16.96 ± 0.05 16.68 ± 0.05 16.53 ± 0.05 16.33 ± 0.05 15.80 ± 0.05 15.74 ± 0.05 15.46 ± 0.07
CGRaBS J0211+1051 2011-01-30 00:49 13.59 ± 0.06 13.29 ± 0.05 13.09 ± 0.05 12.81 ± 0.05 12.61 ± 0.05 12.44 ± 0.05 11.99 ± 0.07
CRATES J0216-6636 2010-09-25 07:19 17.40 ± 0.05 17.21 ± 0.05 17.03 ± 0.05 16.84 ± 0.05 16.57 ± 0.05 16.32 ± 0.06 15.96 ± 0.08
RBS 334 2011-01-18 00:53 17.37 ± 0.05 17.17 ± 0.05 17.00 ± 0.05 16.86 ± 0.05 16.60 ± 0.05 16.34 ± 0.06 15.98 ± 0.08
BZB J0238-3116 2010-10-24 05:47 16.61 ± 0.05 16.47 ± 0.05 16.32 ± 0.05 16.10 ± 0.05 15.81 ± 0.06 15.59 ± 0.06 15.53 ± 0.08
CRATES J0250+1708 2010-11-01 03:02 21.38 ± 0.09 20.71 ± 0.07 19.98 ± 0.07 19.80 ± 0.07 18.99 ± 0.09 18.56 ± 0.09 17.95 ± 0.12
AT20G J0314-5104 2010-11-01 04:41 18.23 ± 0.05 17.83 ± 0.05 17.60 ± 0.05 17.34 ± 0.05 16.93 ± 0.06 16.54 ± 0.05 16.25 ± 0.08
BZB J0323-0111 2010-10-16 06:13 17.25 ± 0.05 17.06 ± 0.05 16.87 ± 0.05 16.66 ± 0.05 16.42 ± 0.05 16.24 ± 0.05 15.79 ± 0.08
CRATES J0325-5629 2010-11-05 00:45 18.68 ± 0.05 18.72 ± 0.05 18.91 ± 0.06 18.84 ± 0.06 18.44 ± 0.11 18.60 ± 0.12 19.18 ± 0.44
CRATES J0325-5635 2010-11-05 00:52 16.87 ± 0.05 16.35 ± 0.06 16.07 ± 0.06 15.72 ± 0.06 15.06 ± 0.05 14.87 ± 0.05 14.67 ± 0.07
PKS 0332-403 2010-10-11 08:42 17.84 ± 0.05 17.48 ± 0.05 17.13 ± 0.05 16.86 ± 0.05 16.36 ± 0.05 15.97 ± 0.06 15.55 ± 0.07
CRATES J0334-3725 2010-10-16 06:04 16.39 ± 0.05 16.21 ± 0.05 16.01 ± 0.05 15.79 ± 0.05 15.52 ± 0.05 15.23 ± 0.05 14.86 ± 0.07
PKS 0355-500 2010-10-24 05:56 17.69 ± 0.05 17.35 ± 0.05 17.07 ± 0.05 16.78 ± 0.05 16.43 ± 0.05 16.07 ± 0.05 15.76 ± 0.07
CRATES J0402-2615 2010-10-21 05:57 18.94 ± 0.05 18.41 ± 0.05 18.21 ± 0.05 18.03 ± 0.05 17.51 ± 0.06 17.16 ± 0.07 16.85 ± 0.08
PKS 0422+00 2010-07-10 10:16 15.66 ± 0.05 15.37 ± 0.05 15.14 ± 0.05 14.93 ± 0.05 14.50 ± 0.05 14.27 ± 0.05 13.85 ± 0.07
CRATES J0430-2507 2010-10-21 06:06 17.93 ± 0.05 17.56 ± 0.05 – 17.08 ± 0.05 16.67 ± 0.05 16.39 ± 0.05 15.96 ± 0.07
CRATES J0434-2015 2010-10-21 06:14 19.08 ± 0.05 18.48 ± 0.05 18.22 ± 0.05 17.89 ± 0.05 17.52 ± 0.05 16.97 ± 0.06 16.53 ± 0.08
BZB J0448-1632 2010-10-26 08:54 17.56 ± 0.05 17.41 ± 0.05 17.29 ± 0.05 17.11 ± 0.05 16.96 ± 0.05 16.74 ± 0.05 16.49 ± 0.08
CRATES J0505+0415 2010-12-10 07:44 17.65 ± 0.05 17.31 ± 0.05 17.13 ± 0.05 16.92 ± 0.05 16.62 ± 0.05 16.35 ± 0.05 16.01 ± 0.08
RBS 621 2010-11-06 08:44 17.50 ± 0.05 17.38 ± 0.05 17.26 ± 0.05 17.12 ± 0.05 16.85 ± 0.05 16.71 ± 0.06 16.45 ± 0.08
CGRaBS J0509+0541 2010-12-10 07:53 14.75 ± 0.05 14.45 ± 0.05 14.28 ± 0.05 14.02 ± 0.05 13.83 ± 0.05 13.51 ± 0.05 13.20 ± 0.07
PKS 0516-621 2010-11-06 06:48 17.98 ± 0.05 17.73 ± 0.05 17.47 ± 0.05 17.21 ± 0.05 16.77 ± 0.05 16.38 ± 0.05 15.94 ± 0.07
FRBA J0536-3343 2010-11-06 08:53 16.86 ± 0.05 16.79 ± 0.05 16.75 ± 0.05 16.54 ± 0.05 16.24 ± 0.05 16.03 ± 0.05 15.86 ± 0.07
SUMSS J053748-571828 2010-11-23 08:00 17.61 ± 0.05 17.48 ± 0.05 17.31 ± 0.05 17.09 ± 0.05 16.75 ± 0.05 16.51 ± 0.06 16.29 ± 0.08
1RXS J053810.0-390839 2010-11-09 05:04 18.85 ± 0.05 18.47 ± 0.05 18.16 ± 0.05 17.95 ± 0.05 17.46 ± 0.06 17.24 ± 0.06 16.81 ± 0.08
BZB J0543-5532 2010-11-13 08:06 17.07 ± 0.05 16.89 ± 0.05 16.73 ± 0.05 16.50 ± 0.05 16.25 ± 0.05 16.08 ± 0.05 15.81 ± 0.08
PKS 0600-749 2010-11-16 08:02 17.41 ± 0.06 17.02 ± 0.05 16.79 ± 0.05 16.50 ± 0.05 16.12 ± 0.05 15.79 ± 0.05 15.38 ± 0.07
1ES 0602-482 2010-10-28 23:53 17.86 ± 0.05 17.67 ± 0.05 17.58 ± 0.05 17.21 ± 0.05 16.92 ± 0.05 16.71 ± 0.05 16.46 ± 0.08
CRATES J0630-2406 2010-09-28 08:06 16.16 ± 0.05 15.90 ± 0.05 15.73 ± 0.05 15.55 ± 0.05 15.28 ± 0.05 14.97 ± 0.05 14.70 ± 0.07
CRATES J0647-6058 2010-11-23 08:09 19.70 ± 0.07 19.30 ± 0.06 19.15 ± 0.06 18.93 ± 0.06 18.19 ± 0.07 17.93 ± 0.07 17.46 ± 0.09
1ES 0647+250 2010-11-13 08:24 15.86 ± 0.05 15.69 ± 0.05 15.56 ± 0.05 15.45 ± 0.05 15.19 ± 0.05 15.07 ± 0.05 14.79 ± 0.07
PKS 0700-661 2010-12-08 08:41 15.93 ± 0.05 15.62 ± 0.05 15.40 ± 0.05 15.12 ± 0.05 14.87 ± 0.05 14.55 ± 0.05 14.16 ± 0.07
CRATES J0705-4847 2010-12-08 08:49 – – – – 19.73 ± 0.15 19.29 ± 0.15 –
CRATES J0718-4319 2010-12-10 08:02 17.03 ± 0.05 16.83 ± 0.05 16.66 ± 0.05 16.47 ± 0.05 16.18 ± 0.05 15.87 ± 0.05 15.65 ± 0.07
CRATES J0811-7530 2010-11-13 07:47 17.82 ± 0.06 17.56 ± 0.05 17.31 ± 0.05 16.99 ± 0.05 16.63 ± 0.05 16.39 ± 0.05 16.03 ± 0.08
AT20G J0814-1012 2011-01-11 06:08 16.79 ± 0.06 16.57 ± 0.05 16.37 ± 0.05 16.20 ± 0.05 15.83 ± 0.05 15.57 ± 0.05 15.23 ± 0.07
BZB J0816-1311 2011-01-13 08:56 17.16 ± 0.05 17.03 ± 0.05 16.92 ± 0.05 16.85 ± 0.05 16.30 ± 0.05 16.06 ± 0.05 15.76 ± 0.08
CGRaBS J0817-0933 2011-01-09 07:01 17.82 ± 0.05 17.43 ± 0.05 17.17 ± 0.05 16.81 ± 0.05 16.46 ± 0.05 16.02 ± 0.05 15.61 ± 0.07
CRATES J0856+2057 2010-11-28 08:20 18.41 ± 0.05 18.07 ± 0.05 17.77 ± 0.05 17.55 ± 0.05 17.18 ± 0.06 16.89 ± 0.06 16.53 ± 0.07
CGRaBS J0856-1105 2010-10-04 08:52 17.73 ± 0.05 17.36 ± 0.05 17.11 ± 0.05 16.76 ± 0.06 16.50 ± 0.05 16.14 ± 0.05 15.77 ± 0.08
SDSS J090226.91+205046.4 2011-01-13 08:48 16.51 ± 0.05 16.30 ± 0.05 16.10 ± 0.05 15.80 ± 0.06 15.59 ± 0.05 15.34 ± 0.05 14.99 ± 0.08
CRATES J0905+1358 2011-01-10 06:26 16.75 ± 0.05 16.53 ± 0.05 16.34 ± 0.05 16.10 ± 0.05 15.91 ± 0.05 15.59 ± 0.05 15.39 ± 0.07
CRATES-Va J0906-0905 2010-12-10 08:32 17.24 ± 0.05 16.96 ± 0.05 16.75 ± 0.05 16.47 ± 0.05 16.14 ± 0.05 15.79 ± 0.05 15.40 ± 0.07
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Table 3. continued.

Name UT datea AB magnitudeb

g′ r′ i′ z′ J H Ks

CRATES J0953-0840 2011-01-14 08:44 16.63 ± 0.05 16.51 ± 0.05 16.28 ± 0.05 16.07 ± 0.05 15.95 ± 0.06 15.66 ± 0.05 15.41 ± 0.08
CGRaBS J1008+0621 2010-12-10 08:40 17.04 ± 0.05 16.69 ± 0.05 16.45 ± 0.05 16.18 ± 0.05 15.78 ± 0.05 15.41 ± 0.05 15.01 ± 0.07
BZB J1022-0113 2010-12-10 09:03 17.47 ± 0.05 17.42 ± 0.05 17.32 ± 0.07 17.23 ± 0.06 16.94 ± 0.05 16.68 ± 0.05 16.50 ± 0.08
BZB J1023-4336 2011-01-17 08:47 16.13 ± 0.05 16.03 ± 0.05 15.86 ± 0.05 15.77 ± 0.05 15.50 ± 0.05 15.36 ± 0.05 15.10 ± 0.07
PKS 1029-85 2011-01-15 08:49 17.08 ± 0.06 16.93 ± 0.05 16.73 ± 0.05 16.41 ± 0.05 15.75 ± 0.05 15.33 ± 0.05 15.12 ± 0.07
PKS B1035-281 2011-01-06 08:37 18.71 ± 0.05 18.60 ± 0.05 18.72 ± 0.05 18.82 ± 0.05 18.59 ± 0.06 18.34 ± 0.07 17.60 ± 0.11
CLASS J1049+2338 2011-01-19 08:23 19.74 ± 0.21 18.79 ± 0.07 18.58 ± 0.08 18.40 ± 0.08 17.52 ± 0.06 17.18 ± 0.06 16.95 ± 0.09
CLASS J1054+2210 2011-01-19 08:30 17.30 ± 0.05 17.01 ± 0.05 16.43 ± 0.21 16.46 ± 0.05 16.32 ± 0.05 16.03 ± 0.06 15.81 ± 0.07
BZB J1107+0222 2011-02-08 08:55 18.06 ± 0.05 17.86 ± 0.05 17.66 ± 0.05 17.51 ± 0.05 17.08 ± 0.06 16.81 ± 0.07 –
OM 235 2011-04-21 01:52 19.26 ± 0.10 19.03 ± 0.05 18.74 ± 0.06 18.53 ± 0.06 18.15 ± 0.07 17.60 ± 0.07 17.68 ± 0.13
PKS B1130+008 2011-04-23 04:26 18.34 ± 0.05 18.00 ± 0.05 17.73 ± 0.05 17.45 ± 0.05 16.92 ± 0.05 16.16 ± 0.30 16.18 ± 0.08
PKS 1216-010 2011-04-24 03:15 17.94 ± 0.05 17.59 ± 0.05 17.28 ± 0.05 17.00 ± 0.05 16.62 ± 0.05 16.16 ± 0.06 15.67 ± 0.08
BZB J1233-0144 2010-11-23 08:46 18.96 ± 0.15 18.22 ± 0.08 18.04 ± 0.09 17.84 ± 0.08 17.46 ± 0.07 17.21 ± 0.07 16.63 ± 0.09
SDSS J125117.88+103907.2 2011-04-24 03:23 17.94 ± 0.05 17.65 ± 0.06 17.49 ± 0.06 17.19 ± 0.05 16.80 ± 0.05 16.50 ± 0.05 16.12 ± 0.08
1RXS J130421.2-435308 2011-03-04 09:34 16.14 ± 0.06 16.95 ± 0.05 15.72 ± 0.05 15.53 ± 0.05 15.19 ± 0.05 15.01 ± 0.05 14.71 ± 0.07
1RXS J130737.8-425940 2011-02-28 09:31 15.77 ± 0.05 15.66 ± 0.05 15.50 ± 0.05 15.29 ± 0.05 14.96 ± 0.05 14.83 ± 0.05 14.56 ± 0.07
4C +12.46 2011-02-28 09:14 18.41 ± 0.05 18.05 ± 0.05 17.78 ± 0.06 17.47 ± 0.05 16.99 ± 0.06 16.58 ± 0.06 16.20 ± 0.08
CRATES J1312-2156 2010-08-30 23:52 16.84 ± 0.05 16.56 ± 0.05 16.21 ± 0.05 16.05 ± 0.05 15.75 ± 0.05 15.49 ± 0.05 15.23 ± 0.08
CRATES J1314+2348 2011-04-24 03:07 16.80 ± 0.07 16.45 ± 0.06 16.21 ± 0.05 15.80 ± 0.06 15.54 ± 0.05 15.21 ± 0.08 15.10 ± 0.08
BZB J1351+1114 2011-01-19 08:48 17.57 ± 0.05 17.46 ± 0.05 17.34 ± 0.05 17.16 ± 0.06 16.87 ± 0.06 16.57 ± 0.06 16.24 ± 0.08
PKS 1350+148 2011-04-25 04:16 17.44 ± 0.05 17.18 ± 0.05 16.96 ± 0.05 16.63 ± 0.07 16.46 ± 0.06 16.08 ± 0.05 15.81 ± 0.09
CRATES J1359-3746 2011-05-26 00:24 17.85 ± 0.05 17.41 ± 0.05 17.13 ± 0.05 16.87 ± 0.05 16.41 ± 0.05 16.06 ± 0.05 15.75 ± 0.08
CGRaBS J1407-4302 – – – – – – – –
SDSS J141826.33-023334.1 2010-09-04 23:58 15.58 ± 0.05 15.42 ± 0.05 15.21 ± 0.05 15.08 ± 0.05 14.87 ± 0.05 14.68 ± 0.05 14.38 ± 0.08
PKS 1424+240 2010-01-23 08:47 14.46 ± 0.05 14.27 ± 0.05 14.09 ± 0.05 13.88 ± 0.05 13.61 ± 0.05 13.54 ± 0.05 –
CRATES J1440+0610 2010-08-31 00:09 17.24 ± 0.05 16.96 ± 0.05 16.72 ± 0.05 16.54 ± 0.05 16.20 ± 0.05 15.97 ± 0.06 15.72 ± 0.08
PKS 1514+197 2011-02-16 09:20 19.43 ± 0.06 18.97 ± 0.05 18.60 ± 0.06 18.31 ± 0.07 17.65 ± 0.06 17.28 ± 0.06 16.65 ± 0.08
PG 1553+113 2010-02-08 09:13 14.52 ± 0.05 14.38 ± 0.05 14.23 ± 0.05 14.08 ± 0.05 13.89 ± 0.05 13.69 ± 0.05 13.54 ± 0.07
SUMSS J195945-472519 2010-08-30 03:09 16.81 ± 0.05 16.61 ± 0.05 16.42 ± 0.05 16.28 ± 0.05 15.97 ± 0.05 15.75 ± 0.05 15.46 ± 0.07
PKS 2012-017 2011-10-27 00:28 17.65 ± 0.05 17.24 ± 0.05 16.90 ± 0.05 16.61 ± 0.05 16.09 ± 0.05 15.63 ± 0.05 15.22 ± 0.07
CRATES J2039-1046 2011-05-20 09:25 18.78 ± 0.06 18.50 ± 0.05 18.28 ± 0.06 18.07 ± 0.05 17.09 ± 0.05 16.76 ± 0.06 16.31 ± 0.08
CRATES J2103-6232 2010-09-23 03:41 16.42 ± 0.05 16.22 ± 0.05 16.01 ± 0.05 15.82 ± 0.05 15.55 ± 0.05 15.21 ± 0.05 14.89 ± 0.08
PKS 2104-668 2010-08-30 03:29 18.12 ± 0.05 17.79 ± 0.05 17.57 ± 0.05 17.29 ± 0.05 16.83 ± 0.05 16.52 ± 0.05 16.07 ± 0.07
PKS B2147+031 2010-10-15 00:40 17.66 ± 0.05 17.31 ± 0.05 17.08 ± 0.05 16.88 ± 0.05 16.43 ± 0.05 16.11 ± 0.05 15.76 ± 0.07
BZB J2221-5225 2010-09-23 03:52 16.51 ± 0.05 16.38 ± 0.05 16.28 ± 0.05 16.12 ± 0.05 15.80 ± 0.05 15.60 ± 0.05 15.43 ± 0.07
PKS 2233-148 2010-09-10 03:59 19.34 ± 0.05 18.61 ± 0.05 18.16 ± 0.05 17.84 ± 0.05 17.27 ± 0.05 16.80 ± 0.06 16.24 ± 0.09
BZB J2255+2410 2010-09-24 04:28 17.22 ± 0.05 17.01 ± 0.05 16.79 ± 0.05 16.61 ± 0.05 16.32 ± 0.05 16.03 ± 0.05 15.64 ± 0.07
PKS 2312-505 2010-10-16 03:31 18.95 ± 0.05 18.48 ± 0.05 18.09 ± 0.05 17.74 ± 0.05 17.14 ± 0.05 16.66 ± 0.05 16.23 ± 0.07
BZU J2313+1444 2011-09-18 03:34 17.85 ± 0.06 17.22 ± 0.06 16.90 ± 0.06 16.55 ± 0.06 15.93 ± 0.05 15.70 ± 0.05 15.06 ± 0.09
1ES 2322-409 2010-10-31 23:54 15.40 ± 0.05 15.27 ± 0.05 15.07 ± 0.05 14.86 ± 0.05 14.90 ± 0.06 14.76 ± 0.06 14.53 ± 0.10
CLASS J2352+1749 2010-10-14 03:25 18.80 ± 0.06 18.40 ± 0.05 18.17 ± 0.07 17.91 ± 0.08 17.55 ± 0.06 17.29 ± 0.06 16.90 ± 0.09

Notes. (a) Exposure start time. (b) Corrrected for Galactic foreground reddening. Not corrected for variability. Upper limits are 3-σ.
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Table 4. SED fits and photometric redshift solutions.

Name zphot,best
a zspec,img

b Power law Galaxy
zphot

c χ2 Pz
d βe zphot

c χ2 Pz
c model

CRATES J0001-0746 <1.25 – 1.01+0.24
−0.93 5.6 36.5 1.20 0.41+0.04

−0.04 6.9 77.5 pl_I22491_30_TQSO1_70
CRATES J0009+0628 <1.35 – 1.11+0.24

−1.01 4.6 36.1 1.45 0.67+0.05
−0.04 14.8 83.1 I22491_50_TQSO1_50

CRATES J0021-2550 <1.44 – 1.25+0.19
−0.39 10.2 60.4 0.90 0.47+0.04

−0.04 14.7 93.3 pl_I22491_20_TQSO1_80
1RXS J002209.2-185333 <1.38 – 1.26+0.12

−0.23 5.8 77.4 0.95 0.48+0.22
−0.25 16.8 47.9 pl_I22491_20_TQSO1_80

RX J0035.2+1515 1.28+0.14
−0.17 – 1.28+0.14

−0.17 2.6 90.1 0.90 0.79+0.14
−0.13 8.7 75.5 I22491_60_TQSO1_40

FRBA J0037+1238 – – 1.64+0.12
−0.16 44.0 96.6 1.20 0.64+0.07

−0.46 28.5 66.5 I22491_60_TQSO1_40
BZB J0045+2127 <1.06 – 0.29+0.77

−0.23 21.6 28.9 0.85 1.00+0.07
−0.04 11.6 85.6 pl_I22491_30_TQSO1_70

PKS 0047+023 1.44+0.16
−0.19 – 1.44+0.16

−0.19 10.8 94.9 1.60 0.41+0.06
−0.08 13.6 80.5 pl_QSO_DR2_029_t0

PKS 0048-09 <1.34 0.64 1.07+0.27
−1.03 5.6 44.9 1.25 0.44+0.09

−0.07 7.3 74.1 pl_I22491_30_TQSO1_70
RBS 119 <1.12 – 0.28+0.84

−0.20 4.5 26.5 0.65 0.68+0.39
−0.04 23.0 69.1 I22491_60_TQSO1_40

FRBA J0054-2455 <1.14 – 0.57+0.57
−0.51 16.9 31.3 0.60 0.48+0.21

−0.13 13.1 73.8 pl_TQSO1_template_norm
PKS 0055-328 1.37+0.14

−0.17 – 1.37+0.14
−0.17 17.7 95.2 1.25 0.47+0.23

−0.47 11.2 38.4 I22491_50_TQSO1_50
BZB J0114+1325 <1.22 – 0.97+0.25

−0.91 6.3 37.0 0.75 0.51+0.76
−0.09 27.7 56.0 pl_I22491_20_TQSO1_80

CLASS J0115+0356 <1.25 – 1.02+0.23
−0.94 5.3 33.5 0.85 0.66+0.04

−0.21 12.9 78.2 I22491_60_TQSO1_40
BZB J0115+2519 <1.45 – 1.28+0.17

−0.33 12.8 63.4 0.90 0.83+0.16
−0.12 18.6 96.3 I22491_60_TQSO1_40

AT20G J0124-0625 <2.46 – 1.93+0.53
−0.41 12.1 69.0 1.30 0.44+0.30

−0.07 7.4 54.9 pl_I22491_20_TQSO1_80
CRATES J0154+0823 <1.37 – 1.22+0.16

−0.53 7.6 53.2 0.95 0.50+0.17
−0.06 11.8 79.6 pl_I22491_20_TQSO1_80

RBS 259 <1.16 – 0.29+0.87
−0.19 23.6 26.1 1.00 0.49+0.20

−0.06 14.8 71.2 pl_I22491_20_TQSO1_80
CGRaBS J0158-3932 <1.35 – 0.46+0.89

−0.38 13.3 25.0 1.10 0.40+0.03
−0.07 5.3 75.4 pl_I22491_30_TQSO1_70

CRATES J0159-2740 <1.05 – 0.10+0.95
−0.02 25.8 16.0 0.95 0.45+0.49

−0.07 14.5 36.5 pl_I22491_20_TQSO1_80
BZB J0209-5229 <1.18 – 0.06+1.12

−0.00 14.0 11.2 0.95 0.76+0.08
−0.06 6.7 99.5 I22491_60_TQSO1_40

CGRaBS J0211+1051 – – 0.73+0.03
−0.71 49.9 32.3 1.05 0.46+0.04

−0.03 27.0 99.5 I22491_60_TQSO1_40
CRATES J0216-6636 <1.25 – 1.03+0.22

−0.95 10.4 38.2 0.85 0.54+0.15
−0.09 10.0 66.4 I22491_60_TQSO1_40

RBS 334 <1.14 – 0.26+0.89
−0.18 6.3 26.4 0.80 0.51+0.06

−0.08 16.5 74.6 pl_I22491_20_TQSO1_80
BZB J0238-3116 <1.02 – 0.06+0.96

−0.00 16.2 13.6 0.65 0.81+0.09
−0.13 12.2 99.4 I22491_60_TQSO1_40

CRATES J0250+1708 <3.10 – 2.69+0.41
−2.45 15.6 30.6 2.00 0.62+1.27

−0.14 8.0 44.4 pl_I22491_20_TQSO1_80
AT20G J0314-5104 <1.43 – 1.26+0.17

−0.25 1.8 70.8 1.20 0.06+0.65
−0.06 6.8 56.6 I22491_40_TQSO1_60

BZB J0323-0111 <1.54 – 1.34+0.20
−0.15 14.5 95.0 0.85 0.47+0.04

−0.04 16.7 90.6 I22491_60_TQSO1_40
CRATES J0325-5629 <1.42 0.86 1.24+0.19

−0.29 21.5 65.6 2.05 0.71+0.05
−0.04 60.3 99.9 pl_QSOH_template_norm

CRATES J0325-5635 – 0.06 1.83+0.07
−0.10 78.6 100.0 1.40 0.88+0.08

−0.06 39.7 97.8 pl_I22491_20_TQSO1_80
PKS 0332-403 1.47+0.11

−0.12 1.36 1.47+0.11
−0.12 6.0 99.8 1.35 1.11+0.10

−0.33 13.0 62.3 I22491_60_TQSO1_40
CRATES J0334-3725 <1.34 – 1.13+0.21

−0.29 8.0 64.5 0.90 0.66+0.05
−0.22 7.9 71.0 I22491_60_TQSO1_40

PKS 0355-500 <1.44 0.64 1.23+0.22
−0.32 14.0 67.3 1.25 0.00+0.69

−0.00 9.7 43.3 I22491_40_TQSO1_60
CRATES J0402-2615 1.92+0.12

−0.09 – 1.92+0.12
−0.09 8.6 100.0 1.25 1.28+0.22

−0.23 9.5 48.9 I22491_60_TQSO1_40
PKS 0422+00 <1.25 – 0.81+0.44

−0.77 7.0 31.2 1.10 0.46+0.05
−0.22 10.2 78.4 pl_I22491_30_TQSO1_70

CRATES J0430-2507 <1.46 0.52 1.33+0.13
−0.36 6.6 65.8 1.15 0.49+0.21

−0.29 9.1 67.6 pl_I22491_30_TQSO1_70
CRATES J0434-2015 <1.26 0.93 0.92+0.34

−0.82 12.8 34.8 1.45 0.05+0.21
−0.05 17.5 76.2 pl_I22491_20_TQSO1_80

BZB J0448-1632 <1.25 – 0.96+0.29
−0.88 5.5 35.8 0.65 1.11+0.14

−0.05 24.5 96.6 I22491_60_TQSO1_40
CRATES J0505+0415 <1.26 – 0.99+0.27

−0.91 3.0 37.6 0.95 0.45+0.23
−0.45 8.6 59.6 pl_I22491_20_TQSO1_80

RBS 621 <1.07 – 0.29+0.78
−0.21 7.8 28.6 0.60 0.68+0.03

−0.02 7.7 99.5 pl_TQSO1_template_norm
CGRaBS J0509+0541 <1.24 – 1.23+0.01

−0.16 17.1 86.7 0.95 1.10+0.04
−0.03 20.6 97.7 pl_I22491_20_TQSO1_80

PKS 0516-621 <1.44 1.30 1.31+0.13
−0.25 10.4 82.7 1.20 0.59+0.12

−0.12 11.9 77.3 pl_I22491_20_TQSO1_80
FRBA J0536-3343 <1.16 – 0.91+0.25

−0.85 20.1 35.2 0.60 0.74+0.32
−0.07 14.5 73.0 pl_TQSO1_template_norm

SUMSS J053748-571828 1.55+0.09
−0.13 – 1.55+0.09

−0.13 20.5 99.9 0.80 1.58+0.08
−0.07 21.5 99.6 pl_I22491_30_TQSO1_70

1RXS J053810.0-390839 <1.71 – 0.31+1.40
−0.19 5.6 17.9 1.20 0.48+0.50

−0.25 5.8 37.6 I22491_40_TQSO1_60
BZB J0543-5532 <1.08 – 0.29+0.79

−0.23 4.8 28.8 0.75 0.68+0.04
−0.25 15.2 34.9 pl_I22491_20_TQSO1_80

PKS 0600-749 1.54+0.14
−0.19 – 1.54+0.14

−0.19 6.9 98.1 1.20 0.46+0.24
−0.05 7.5 58.1 I22491_60_TQSO1_40

1ES 0602-482 <0.99 – 0.29+0.70
−0.21 25.3 32.2 0.80 0.86+0.11

−0.44 8.9 88.2 pl_I22491_30_TQSO1_70
CRATES J0630-2406 1.60+0.10

−0.05 – 1.60+0.10
−0.05 9.3 100.0 0.85 1.19+0.50

−0.12 24.6 83.7 I22491_60_TQSO1_40
CRATES J0647-6058 <1.69 – 0.24+1.45

−0.08 19.2 16.0 1.35 1.30+0.16
−0.10 10.3 88.8 I22491_60_TQSO1_40

1ES 0647+250 <1.47 – 1.33+0.14
−0.23 9.5 75.9 0.65 0.72+0.04

−0.04 24.5 92.3 pl_QSOH_template_norm
PKS 0700-661 <1.46 – 1.33+0.12

−0.29 10.5 73.1 1.05 0.45+0.03
−0.03 6.7 98.6 I22491_60_TQSO1_40

CRATES J0705-4847 – – 1.96+2.04
−1.75 0.0 15.7 1.50 1.18+2.82

−1.18 0.0 11.0 S0_80_QSO2_20
CRATES J0718-4319 <1.26 – 1.03+0.23

−0.97 4.0 38.1 0.85 0.67+0.02
−0.03 8.4 90.2 I22491_60_TQSO1_40
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Table 4. continued.

Name zphot,best
a zspec,img

b Power law Galaxy
zphot

c χ2 Pz
d βe zphot

c χ2 Pz
c model

CRATES J0811-7530 <1.40 – 1.17+0.23
−1.09 10.7 41.5 1.05 0.75+0.17

−0.34 8.8 68.4 pl_I22491_30_TQSO1_70
AT20G J0814-1012 <1.54 – 1.37+0.17

−0.31 10.0 75.2 0.95 0.65+0.46
−0.13 17.3 61.1 pl_I22491_20_TQSO1_80

BZB J0816-1311 – – 0.28+0.69
−0.22 51.4 31.6 0.75 0.65+0.03

−0.03 17.1 96.2 pl_I22491_20_TQSO1_80
CGRaBS J0817-0933 <1.64 – 1.42+0.21

−0.23 10.0 88.0 1.35 0.40+0.05
−0.14 7.3 69.3 pl_I22491_20_TQSO1_80

CRATES J0856+2057 <1.41 – 1.09+0.32
−0.99 5.0 42.6 1.15 0.44+0.07

−0.44 5.8 55.0 pl_I22491_20_TQSO1_80
CGRaBS J0856-1105 <1.54 – 1.36+0.19

−0.22 6.2 82.7 1.15 0.42+0.27
−0.16 7.5 69.7 pl_I22491_20_TQSO1_80

SDSS J090226.91+205046.4 <1.21 – 0.66+0.55
−0.60 7.4 31.1 0.90 0.45+0.03

−0.03 6.3 91.9 I22491_60_TQSO1_40
CRATES J0905+1358 <1.35 – 1.17+0.18

−1.11 8.3 46.1 0.85 0.67+0.03
−0.02 17.3 93.5 I22491_60_TQSO1_40

CRATES-Va J0906-0905 <1.51 – 1.40+0.12
−0.15 10.5 98.9 1.05 1.11+0.09

−0.05 13.7 92.2 pl_I22491_30_TQSO1_70
CRATES J0953-0840 <1.28 – 1.07+0.22

−1.01 7.7 45.6 0.75 1.23+0.06
−0.05 30.9 91.7 pl_I22491_20_TQSO1_80

CGRaBS J1008+0621 <1.44 – 1.23+0.21
−0.21 6.0 81.6 1.25 0.45+0.25

−0.45 6.5 57.4 pl_I22491_30_TQSO1_70
BZB J1022-0113 <1.14 – 0.28+0.87

−0.20 13.6 26.4 0.60 0.66+0.03
−0.03 14.1 83.7 pl_TQSO1_template_norm

BZB J1023-4336 <1.54 – 1.43+0.11
−0.25 8.6 88.6 0.60 0.70+0.03

−0.03 19.3 96.4 pl_QSOH_template_norm
PKS 1029-85 – – 0.29+0.71

−0.23 76.8 30.8 1.20 1.14+0.11
−0.11 51.9 99.4 I22491_70_TQSO1_30

PKS B1035-281 – 1.07 1.27+0.18
−0.16 55.8 89.8 0.25 0.59+0.08

−0.08 25.0 100.0 pl_QSOH_template_norm
CLASS J1049+2338 – 0.32 1.07+0.41

−0.93 30.5 32.7 1.55 0.74+0.58
−0.45 31.2 45.3 I22491_50_TQSO1_50

CLASS J1054+2210 <1.36 – 1.12+0.23
−0.68 13.8 55.0 0.95 0.42+0.29

−0.42 22.0 31.8 I22491_50_TQSO1_50
BZB J1107+0222 <1.45 – 1.27+0.18

−0.22 11.0 78.6 0.90 1.13+0.43
−0.49 9.9 54.3 pl_I22491_30_TQSO1_70

OM 235 1.72+0.13
−0.13 1.55 1.72+0.13

−0.13 18.2 99.9 1.10 1.54+0.10
−0.09 11.9 94.9 pl_I22491_30_TQSO1_70

PKS B1130+008 <1.26 0.68 1.01+0.25
−0.91 7.7 33.3 1.30 0.64+0.09

−0.25 11.6 45.2 pl_I22491_30_TQSO1_70
PKS 1216-010 <1.23 – 0.87+0.36

−0.77 8.7 34.7 1.30 0.25+0.01
−0.01 10.2 78.8 pl_QSO_DR2_029_t0

BZB J1233-0144 <1.46 – 1.28+0.18
−0.25 13.7 73.2 1.15 0.32+−0.06

−0.11 12.7 46.5 pl_I22491_20_TQSO1_80
SDSS J125117.88+103907.2 <1.06 0.25 0.09+0.96

−0.01 13.4 15.9 1.00 0.45+0.28
−0.41 12.9 40.9 pl_I22491_20_TQSO1_80

1RXS J130421.2-435308 – – 0.29+0.63
−0.25 525.0 33.5 1.25 0.80+0.03

−0.03 347.1 100.0 I22491_70_TQSO1_30
1RXS J130737.8-425940 <1.53 – 1.43+0.10

−0.22 15.0 90.6 0.75 0.68+0.03
−0.03 21.3 99.7 I22491_60_TQSO1_40

4C +12.46 <1.40 – 1.19+0.21
−0.28 5.7 67.8 1.35 0.69+0.07

−0.04 11.1 88.4 pl_I22491_30_TQSO1_70
CRATES J1312-2156 1.77+0.09

−0.11 1.49 1.77+0.09
−0.11 7.1 100.0 0.95 1.60+0.14

−0.09 18.4 100.0 I22491_60_TQSO1_40
CRATES J1314+2348 <1.30 – 1.13+0.17

−1.07 15.8 52.3 1.10 0.70+0.19
−0.70 14.3 33.3 I22491_50_TQSO1_50

BZB J1351+1114 <1.12 – 0.10+1.02
−0.02 16.2 15.3 0.75 1.09+0.08

−0.45 15.4 59.9 pl_I22491_20_TQSO1_80
PKS 1350+148 <1.43 – 1.27+0.16

−0.34 9.8 63.8 1.00 0.39+0.07
−0.39 14.6 35.1 I22491_50_TQSO1_50

CRATES J1359-3746 <1.26 0.33 0.97+0.29
−0.89 5.1 36.4 1.25 0.24+0.67

−0.24 12.5 34.0 I22491_40_TQSO1_60
SDSS J141826.33-023334.1 <1.37 – 1.19+0.18

−0.23 5.2 69.3 0.70 1.24+0.04
−0.05 25.4 99.9 pl_I22491_20_TQSO1_80

PKS 1424+240 <1.11 – 1.09+0.02
−1.07 10.4 38.4 0.70 0.46+0.03

−0.03 19.4 99.9 I22491_60_TQSO1_40
CRATES J1440+0610 <1.31 – 1.09+0.22

−1.03 5.9 42.7 0.95 0.65+0.06
−0.01 11.1 77.5 pl_I22491_20_TQSO1_80

PKS 1514+197 – – 0.24+0.80
−0.14 40.1 30.2 1.55 1.21+0.05

−0.06 31.6 98.4 I22491_90_TQSO1_10
PG 1553+113 <1.35 – 1.17+0.18

−0.22 6.0 80.8 0.65 1.21+0.07
−0.16 29.7 99.5 I22491_60_TQSO1_40

SUMSS J195945-472519 <1.31 – 1.14+0.17
−0.73 4.1 53.1 0.80 0.65+0.03

−0.02 11.5 97.4 I22491_60_TQSO1_40
PKS 2012-017 <1.22 – 0.29+0.93

−0.20 3.6 24.2 1.45 0.67+0.05
−0.04 17.3 89.6 I22491_50_TQSO1_50

CRATES J2039-1046 – – 0.24+0.67
−0.16 259.6 34.4 1.30 1.25+0.07

−0.07 174.9 99.3 I22491_80_TQSO1_20
CRATES J2103-6232 <1.24 – 1.02+0.22

−0.96 5.2 39.4 0.90 0.50+0.18
−0.07 8.4 65.3 I22491_60_TQSO1_40

PKS 2104-668 <1.20 – 0.26+0.94
−0.16 10.6 25.4 1.25 0.42+0.03

−0.03 12.8 90.4 pl_I22491_30_TQSO1_70
PKS B2147+031 <1.42 – 1.23+0.19

−0.22 3.8 80.1 1.15 0.66+0.03
−0.03 9.3 65.1 pl_I22491_20_TQSO1_80

BZB J2221-5225 <1.17 – 0.10+1.07
−0.04 7.5 15.6 0.70 0.90+0.19

−0.24 17.9 59.2 I22491_60_TQSO1_40
PKS 2233-148 <1.55 – 1.43+0.12

−0.37 17.5 66.5 1.80 0.66+0.21
−0.59 23.1 18.4 pl_QSO_DR2_029_t0

BZB J2255+2410 <1.25 – 0.88+0.38
−0.80 8.1 33.1 0.90 0.49+0.19

−0.06 8.7 69.6 I22491_60_TQSO1_40
PKS 2312-505 <1.29 0.81 0.89+0.40

−0.79 7.2 34.1 1.65 0.83+0.07
−0.08 25.0 85.2 I22491_60_TQSO1_40

BZB 2313+1444 <1.28 0.16 0.85+0.43
−0.77 22.0 32.6 1.60 0.39+0.04

−0.15 20.1 86.5 I22491_50_TQSO1_50
1ES 2322-409 <1.37 0.17 1.24+0.12

−0.30 17.3 69.1 0.50 1.09+0.03
−0.03 53.6 90.7 pl_TQSO1_template_norm

CLASS J2352+1749 1.45+0.21
−0.18 – 1.45+0.21

−0.18 7.5 91.8 1.15 0.55+0.16
−0.14 7.1 64.2 pl_I22491_20_TQSO1_80

Notes. (a) Best photometric redshift, see text. (b) Spectroscopic or imaging redshift (if known) from Ackermann et al. (2012). (c) Photometric
redshift with 90% confidence uncertainties. (d) Redshift probability density at zphot ± 0.1(1 + zphot). (e) Spectral slope for power law model of
the form Fλ ∝ λ−β. ( f ) Starburst/QSO hybrid templates with varying contributions of the two components. Template names reflect the relative
contribution of the starburst (I22491_NN) and AGN (TQSO1_NN) models to the hybrid. “pl” marks an additional power-law component at short
wavelengths. See Salvato et al. (2011) for details on the templates.
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