Measuring the Mass and Accretion Rates of Z=4.8 Black Holes

Benny Trakhtenbrot
School of Physics & Astronomy, Tel-Aviv University

Hagai Netzer (TAU), Paulina Lira (U. Chile) and Ohad Shemmer (U. North Texas)

We present new measurements of My, and L/Lg,, in an optically selected, flux-limited sample of 44 type-l AGNs
at z~4.8. The data were obtained in a joint VLT-Gemini project, observing the MgII(A2800A) line in the H-band.
The typical mass of these black holes is ~10° M and many accrete close to, or above the Eddington limit. The
new results are compared with our own z~2.4-3.3 samples and with the few reliable M,; measurements at z > 6.
We find that at z=4.8, L/L, is significantly higher, and that My, is lower, than at z~2.4-3.3. We find no extremely
massive (Mg, > 101 M) objects at z=4.8, although such SMBHs are clearly in place by z~3. We suggest that at
z=4.8 the most massive BHs are observed in their first episode of fast growth. These sources reach their peak
mass at z~2-3, where they show a clear decline in growth rate.
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A new sample of 7~4.8 Type-I AGNs with reliable M BH. & L/L 4o M€asurements

\

> The most reliable My, (and thus L/Lg,,) estimators are based on the Hp
and MglI(A2800A) lines (Kaspi et al. 2005, McLure & Dunlop 2004). The
CIV(L1549A)-based method is known to be unreliable (Baskin & Laor

» A flux-limited sample of z=4.8 SDSS AGNs was chosen to observe the
Mgll line in the H-band. The observations were split between the
Gemini-North/NIRI and VLT/SINFONI instruments.

2005; Netzer et al. 2007; Shen et al. 2008).

> This means that above z~2, reliable estimates of My, & L/Lg4y can only
\ be obtained for small samples, through NIR spectroscopy.

« Unlike z > 6 samples, this sample is large and flux limited.

« It holds a large fraction of all the z~43, type-l SDSS AGNSs.
* The sample spans the luminosity range 46.6 <log(L,,/ [erg/sec]) < 47.7j

Fig. 2 (top) and 3 (bottom): comparison
of the main properties of the z=4.8 sample

to those of other samples at z=2.4, z=3.3

and z > 6. The dashed lines in Fig. 2
connect median values.

log Ly Mg

1. The new z=4.8 sample has a significantly higher L/L;,, than at g~2.4-
3.3, (by ~0.45 dex.) and a lower My,

. The fraction of z=4.8 sources which had time to grow at their observed
accretion rates is higher than the fraction observed at lower redshifts.
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Results from the z=4.8 sample
[ ———— Fig. 1: sample spectra of z=4.8 AGNs
» Accretion rates range 0.2 < L/Lyy, < 3.9. More than 30% of sources _ 2 observed with VLT/SINFONI and
accrete close to, or above the Eddington limit and ~60% above < IW)&\M Gemini-N/NIRI. Al spectra  were
Q - . )
L/Ly4=0.5. This implies short e-folding times of only ~20-220 Myr. £ fited with continuum, Fe mm and
g 3] SDSS Jaso0z2. 0343051013 4 Mgli(22800A) components.
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Fig. 4 and 5: cumulative distributions of
L/Lgyy (top) and Mgy, (bottom) for the z=4.8
sample and other samples at z=2.4, Z=3.3

and z > 6. Note the increase in My, and
decrease in L/L,, with cosmic time.
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