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Testing accretion mode (accretion disk + hot corona)
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Hot corona contribution
decreases at high luminosity

No (strong) evolution with
redshift (e.g. Lusso&Risaliti 2017)
but poorly sampled at z>6!!
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X-ray photon index (I') as a probe of accretion

_r T includes information on the physical conditions (e.g. temperature)

N(E) x E of the hot corona and its interplay with the accretion disk
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Archival data New observations

New Chandra observations of 10 z>6 QSOs

Table 1. Physical properties of the z > 6 QSOs with new or archival X-ray observations.

Chandra Cycle 19 Large Program (~430 ks)

Vito+ in prep.

L .
RA DEC My, c0k (Mi4504) log(—Lb—g—l- AEdd Ref. (disc./z/Mpgpr) R
(2) (3) (4) (5) (6) (8) (9) (10)
New targets
CFHQSJ0050+3445 00:50:06.67 +34:45:21.65 6.253 (Mg II) —26.70 (20.11) 13.45 0.34 W10/W10/W10 < 11.4
VIKJ0109—3047 01:09:53.13 —30:47:26.31 6.7909 ([C II]) —25.64 (21.30) 13.06 0.27 V13/V16/M17 < 34.1
PSOJ036+03 02:26:01.87 +03:02:59.42 6.541 ([C II]) —27.33 (19.55) 13.67 0.48 V15/B15/M17 < 2.1
VIKJ0305—3150 03:05:16.92 —31:50:55.9 6.6145 ([C II]) —26.18 (20.72) 13.26 0.63 V13/V16/M17 < 20.0
SDSSJ0842+41218 08:42:29.43 +12:18:50.58 6.0763 ([C II])“¢ —26.91 (19.86)¢ 13.52 0.53 dR11/D18/dR11*¢ < 1.3
PSOJ167—13 11:10:33.98 —13:29:45.60 6.5148 ([C II])b —25.57 (21.25) 13.03 1.11 V15/M17/M17 < 34.3
CFHQSJ1509—1749 15:09:41.78 —17:49:26.80 6.1225 ([C II])“¢ —27.14 (19.64)° 13.61 0.42 W07/D18/W10¢ < 1.2
CFHQSJ1641+43755 16:41:21.73 +37:55:20.15 6.047 (Mg II) —25.67 (21.09) 13.07 1.51 WO07/W10/W10 < 10.5
PSOJ338+429 22:32:55.14 +29:30:32.31 6.666 ([C II]) —26.14 (20.78) 13.24 0.20 V15/M17/M17 < 21.0
SDSSJ23104185 23:10:38.89 +18:55:19.93 6.0031 ([C II]) —27.80 (18.95) 13.85 0.52 Wal3/Wal3/J16 < 3.9
Os with previous X-ray data
01:00:13.02 +28:02:25.92 6.3258 I1]) —29.14 (17.69) 14.33 0.62 Wul5/Wal6/Wul5™ < 1.2
ATLASJ0142—-3327 01:42:43.73 —33:27:45.47 6.379 ([C II])@ —27.82 (19.02)¢ 13.85 — — C15/D18/— < 4.2
CFHQSJ0210—-0456 02:10:13.19 —04:56:20.90 6.4323 ([C II]) —24.53 (22.33) 12.65 7.90 1.76 W10/W13/W10 < 28.1
CFHQSJ0216—0455 :16:27.81 —04:55:34.10 6.01 (Ly «) —22.49 (24.27) 11.91 W09/W09/ < 23.1
SDSSJ0303—0019 :03:31.40 —00:19:12.90 6.078 (Mg II) —25.56 (21.21) 13.03 8.61 0.81 JO8/K09/dR11* < 11.4
SDSSJ1030+4+0524 :30:27.11 +05:24:55.06 6.308 (Mg II) —26.99 (19.84) 13.55 9.21 0.68 F01/K07/dR11* < 1.5
SDSSJ1048+4+4637°€ :48:45.07 +46:37:18.55 6.2284 (CO 6-5) —27.24 (19.57) 13.64 9.55 0.38 F03/Wal0/dR11* < 0.5
ULASJ1120+40641 :20:01.48 +06:41:24.30 7.0842 ([C II]) —26.63 (20.38) 13.42 9.39 0.33 M11/V12/M17 < 0.7
SDSSJ1148+4-5251 :48:16.65 52:51:50.39 6.4189 (CO 6-5) —27.62 (19.24) 13.78 9.71 0.36 F03/Wall/dR11* 0.7t8'%
SDSSJ13064-0356 :06:08.27 +03:56:26.36 6.0337 ([C II])“@ —26.82 (19.94)¢ 13.49 9.30 0.48 F01/D18/dR11*¢ < 1.5
ULASJ134240928 :42:08.27 +09:28:38.61 7.5413 ([C II]) —26.76 (20.34) 13.47 8.89 1.14 B18a/V17/B18a < 4.7
SDSSJ1602+4+4228 6:02:53.98 +42:28:24.94 6.09 (Ly o) —26.94 (19.83) 13.53 F04/F04/— 0-8-_'_8'3
SDSSJ1623+3112 16:23:31.81 +31:12:00.53 6.26 ([C II]) —26.55 (20.27) 13.39 9.15 0.54 F04/Wall/dR11* < 2.3
SDSSJ163044012 16:30:33.90 +40:12:09.69 6.065 (Mg II) —26.19 (20.58) 13.26 8.96 0.62 F03/104/dR11* < 2.2
1SCJ2216—0016€ 22:16:44.47 —00:16:50.10 6.10 (Ly «) —23.62 (23.16) 12.32 o — M16/M16/— < 40.9

Now we have 25 z>6 QSOs with sensitive X-ray data and

can start doing robust statistical analysis



New Chandra observations of 10 z>6 QSOs
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aox VS. Luv relation extended at z>6
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Populate the luminosity regime
b/w “normal” AGN and
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Average QSO photon index as a function of z
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Conclusion: No significant change of the QSO
accretion physics at z>6
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PS0167-13 (z=6.5195): first heavily obscured QSO candidate at z>6!
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https://arxiv.org/abs/1906.04241

PS0167-13 (z=6.5195): first heavily obscured QSO candidate at z>6!

X-ray to optical/sub-mm
offset of ~1 arcsec, but significant
positional uncertainty.
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