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Fig.1 The observed spectra (black) of J1516+1900 overlaid with the continuum models (red). Top: The
UV spectrum obtained by HST-STIS and a power-law continuum model. Middle: The optical spectra

observed by Lick and Double-Spec. The continuum includes a power law (blue), a Balmer continuum
(purple), and Fell pseudocontinuum (green). Bottom: The IR spectrum taken by Triple-Spec. The
continuum includes a power law (blue) and a black body (orange). It can be seen from these spectra that
the UV emission lines are dominated by the IEL components, while the optical and IR emission lines are

dominated by the BEL components.
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Table 1 Measurements of the emission lines of J1516+4+1900

BELSs IELs NELs
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Lines

LyB 64 £+ 12 421 £ 42 17 £ 8
OVI 321 £ 35 1652 £ 72 24 £ 8
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CIvV 2062 + 51 1859 £+ 90 66 £ 25
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Fig.2 The strong emission lines of J15164-1900 shown in their common velocity space. We show the
main emission lines of Lyg3, OVI, Lya, NV, CIV, SiIV, HB, Ha, Pafg, and Paa from short to long
wavelengths, black lines are the observed spectrum, and red lines are the fitting spectrum. The UV
emission lines are dominated by the IEL components, while the optical and IR emission lines are
dominated by the BEL components. We have decomposed these emission lines into BEL (orange), NEL

(green), and IEL (cyan) components.
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Fig.3 Intensity ratios (diamond) of the BELs in J15164+1900 to BELs in the composite quasar. The

ratios are normalized to the unity at Paca. The intensity ratios gradually decrease from long to short

wavelength lines, suggesting the BELs may be reddened. The BEL intensity can be modelled by an
SMC-like extinction with E(B — V) = 0.32 (the black solid line).
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Fig.4 The broadband SED of J1516+1900. We plot the observed spectra (black solid line), the
photometric data (green solid diamond), and the quasar composite spectrum (blue solid line) normalized
at WISE-W3. The observed SED of J1516+1900 is identical to the composite quasar spectrum in
long-ward portion, while gradually decreases in short-ward wavelengths. A reddened quasar composite
spectrum (red solid line) by the SMC extinction with E(B — V) = 0.32 can roughly model the observed
SED of J1516+1900.
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Fig.5 Contours of the line-intensity ratios (normalized by Lya) as the functions of U and ny. The filled
areas are the observed ranges for 1o measurement errors. The black star represents the position of
observational overlap. The dashed lines present the distance of ionized gas to central ionizing source
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Origin of Ultraviolet Intermediate-width Emission
Lines in Partially Obscured Quasar
SDSS J151653.224+190048.2
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(8 Polar Research Institute of China, Shanghai 200136)

Asstract Quasar SDSS J151653.224190048.2 (J1516+1900) presents very peculiar
spectral characters in the observed ultraviolet, optical, and infrared bands: the full
widths at half maximum intensity (FWHM) of optical emission lines (Ha, HB, and in-
frared Pacr and Pag) are all larger than 5000 km /s, and the equivalent widths of these
emission lines also approach to those of normal quasars; while the ultraviolet emission
lines (Lys3, OVI, Lya, NV, SilV, and CIV) are dominated by intermediate-width emis-
sion lines (IELs) with FWHM ~ 1700 km/s. This phenomenon can be explained as a
partially obscuration effect: the broad emission lines (BELSs) in ultraviolet are heavily
suppressed by the dust extinction and thus the IELs become prominent; the dust ex-
tinction in optical is not significant, and the IELs are hard to be detected due to the
brightness of BELs. Using the IEL width and central super-massive black hole mass
Mgy ~ 5.75 x 108 M, of J1516+1900, and assuming that the intermediate-width emis-
sion line region (IELR) is virialized, we estimate the distance of IEL region to central
black hole is about 1.6 pc. On the other side, by combining the photo-ionization cal-
culations and observed IELs intensity, we find the IELR has a density of ~ 102 cm =3,
ionization parameter of ~ 107965 and its distance to the central region of ~ 0.016 pc,
which is one percent of that based on the virialized estimation. This contradiction can
provide an important clue for studying the geometry, physical condition, and the origin
of emission line region in active galactic nuclei.

Key words galaxies: active, galaxies: nuclei, quasars: emission lines, quasars: super-
massive black holes, quasars: individual: SDSS J151653.224+190048.2
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