Investigating Quasar Diversity using UV, X-ray,
and Emission-line Properties
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evidence for strong winds.

Abstract: We investigate the diversity of quasars through the analysis of their UV (Sheldon et a. 2018), X-ray, and emission-line properties. We concentrate on a
sample of 25 radio-quiet SDSS quasars with HST observations that all have similar optical luminosities and redshifts (z~0.5). These objects fill gaps in the sample of
“reverberation mapped (RM)” quasars in terms of their CIV parameter space (CIV EQW vs. CIV blueshift). In addition to exploring their UV properties, we use Chandra
observations to analyze their X-ray properties (I', aox, Adox), In order to determine how accretion disk winds (which are regulated by aox) contribute to the diversity of
UV emission-line properties in quasars. We compare optical and X-ray derived values of L/LEdd, as [ has been shown to be an indicator of the accretion rate. We are
able to determine I for 7 quasars from the Chandra sample with over 100 counts. All of the quasars observed with over 100 counts have similar values of aox and Adox
(averaging ~-1.56 and ~0.42, respectively), while those below 100 counts lie within a wider, weaker range (average dox ~-1.78, and average Adox ~0.2). With the
combined UV and X-ray data, we explore the differences between quasars and attempt to understand how/when quasars can have high L/LEdd, but show little
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Figure 1: Our
targets (green)
mapped in EV1
parameter space
relative to
previously
observed RM
objects (blue).

1- http://cxc.harvard.edu/cgi-
bin/propsearch/prop-details.cgi?
pid=4969

weakness.

Measuring X-Ray Weakness:

*The aox-LUV relationship has an intrinsic scatter of ~0.15
(1-0) In dox UNItS.

However, Adox IS not sufficient to determine X-ray

o|f the quasar has a very hard spectrum (I' £ 1) and Is X-ray
weak, the quasar Is likely intrinsically absorbed (Gallagher

et al. 2006).

The Disk-wind model: Two-component (disk-wind) model of the BELR. UV photons » [ RO, No BA
drive the gas by radiation line pressure, and X-rays counteract the process, stripping [ Somple E
the gas of electrons (Murray et al. 1995, Richards 2011, Luo et al. 2015, and 5 o |

references therein). X-ray source fegion of hitchhiking gas
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X-ray Properties:

*On average, the X-ray power-law slope I' Is ~2 for quasars (Shemmer et al. 2006).

*Olox IS the optical to X-ray spectral index: dox = 0.384*|0g(L 2kev/L2500)

* The relation between L2soco and oox IS given by equation (3) from Just et al 2007

Oox = (-0.140 + 0.007)*l0g(L2500)+(2.705 % 0.212)

* Adox IS the difference between the measured and expected aox value, and an

Indicator of X-ray weakness (Gallagher et al. 2006).

Figure 5: Figure 4 from Gibson et al.
(2008). The Aaox distribution for a
sample of 139 radio-quiet, non-BAL
QSOs. The solid black line Is a
Gaussian fit, the red line denotes the
separation between objects that are
greater than 1-o X-ray weak.

Figure 6: [ (HR) vs. Adox for our
sample. The Hardness Ratios
(HR) were calculated using the
Fortran code provided by Park et
al. 2006. ' (HR) was then
calculated using the method
outlined in Gallagher et al. 2006.

Spectral-Fitting Results: Of our 25 targets only 7 had over 100

full-band counts, despite exposure times being set to obtain 100 counts.
This may have been caused by intrinsic absorption affecting the quasars |

with less than 100 counts.
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Right: Figures 3 and 4: The best Xspec fits (solid black line) to the spectra for SDSSJ0935+4331 000125

(top) and SDSSJ1126+3101 (bottom) above 2keV rest-frame. In comparison a model fit with
and galactic absorption is shown in red, a power-law fit with '=1.8 is shown in blue.
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Future Work: We have the
following goals:

1) Compare these specially
selected objects to the
general population of SDSS
gquasars with X-ray
measurements. (i.e.-Liu et
al. 2016, Smith et al., In

prep.)

2) Combine the Chandra,
UV and optical data to
perform a joint analysis of
the properties of quasars

across EV1 space (e.g.-
Shemmer and Lieber 2015).
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