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Table 1 The spectroscopic observations of B3 16374+436A

Instruction Observation time Exposure/s Slit/” Wavelength range/A
SDSS 2001-05-24 900 3 3800-9200

Keck LRIS 2003-06-29 5000 1.5x0.8 3000-9000

Keck LRIS 2003-09-28 3600 1.5x0.8 3000-9000
BOSS 2018-06-18 900 2 3600-10200

Note: The SDSS and BOSS spectra are obtained through fiber-fed spectrographs. Their “Slit” are corresponding to
their fiber aperture, respectively. The Keck LRIS spectra are observed using long-slit spectrograph. Their “Slit” are

corresponding to the width of the slit x the extraction size.
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Fig.1 The Keck LRIS polarization spectra of B3 1637+436A. The left and right columns are the spectra observed in June 2003
and September 2003, respectively. For each column, from top to bottom are: (a) the scaled total integrated spectrum; (b) the
degree of linear polarization; (c) the polarization spectrum obtained by multiplying the total integrated spectrum by the degree

of linear polarization; (d) the angle of polarization 6.
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Fig.2 B3 1637+436A V band photometric data. Among them, the SDSS, Keck and BOSS V band results come from the
synthesized magnitude of the corresponding spectra. From the photometric data, B3 16374+436A gradually darken by about 1.2
magnitudes during the interval between SDSS and BOSS observations.
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Fig.3 Left: The SDSS, Keck and BOSS optical spectra. For each spectrum, we selected three continuum windows to fit the
continuum and obtained emission lines. Right: The comparison result of the Ha from SDSS, Keck and BOSS. The Ha of SDSS
and Keck are scaled by constants to consistent with the Hoa of BOSS near 6500 A. According to the comparison result, the flux

of Ha in high speed range disappears with the decrease of continuum from SDSS and Keck to BOSS.
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Fig.4 The fitting results of Ha in B3 1637+4436A with
single disk-emitting model. From top to bottom are the Ha
of SDSS, Keck and BOSS. The solid lines are Ha emission

lines and the dot-dashed lines are single elliptical
disk-emitting model results. According to the results, the Ha
of BOSS can be described with single disk-emitting model
very well. However, the Ha model results of SDSS and Keck

show obvious residuals in the high speed range.
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Fig.5 The fitting results of Ha with two elliptical
disk-emitting models. From top to bottom are Ha of SDSS,
Keck and BOSS. The black, green, blue, and red solid lines
are the observed Ha, the outer disk model results, inner disk

model results and fitted narrow lines, respectively. The
orange solid lines are the summarized fitting results.
Compared to the single elliptical model, this inner-outer
disks model has greatly improved the Ha fitting results of
SDSS and Keck.
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Table 2 The disk model fitting results of Ha in B3 16374+436A
Observation Inner Outer Central
time radius/R,;  radius/R, wavelength/A Inclination/” of
SDSS inner disk 2001-05-24 220 £ 130 891 £ 257  6574.74 £ 6.41 > 48 137 + 100
SDSS outer disk 2001-05-24 900 3000 6572.84 + 12.33 23-33 133+ 5
Keck inner disk ~ 2003-06-2003-09 298 + 43 1078 £ 163  6579.13 + 3.64 >48 77 £ 89
Keck outer disk ~ 2003-06-2003-09 900 3000 6580.41 £ 13.42 27-35 137 + 10
BOSS inner disk 2018-06-18 288 £ 85 400 6526.14 + 8.89 > 38 200 £ 355
BOSS outer disk 2018-06-18 1000 3000 6556.36 + 6.11 26-29 89 £ 21
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Fig.7 The polarization spectra of B3 16374+436A. The top and bottom rows are the spectra of June and September 2003,
respectively. The left column are HfB emission line and the right column are Ha. For each panel, the total integral spectrum is
shown above and polarization spectrum is shown down. In the velocity ranges marked by dotted lines, the obvious polarization

components of emission lines can be detected. This suggests that part of the emission line flux in the corresponding velocity

ranges originates from the scatter.
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Investigation of Variations in Double-Peaked Broad Emission
Lines of Radio Quasar B3 1637+436A

ZHONG Zhi-hao'? LIU Bo® HAO Lei* SUN Lu-ming® ZHOU Hong-yan'2

(1 Department of Astronomy, University of Science and Technology of China, Hefei 230026)
(2 Polar Research Institute of China, Shanghat 200136)
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AsstracT In this paper, by comparing the optical spectra of Sloan Digital Sky Survey (SDSS), Keck and
Baryon Oscillation Spectroscopic Survey (BOSS), a preliminary study has been done on the properties of
the accretion disk of the double-peaked broad line radio quasar B3 1637+436A. The continuum of the SDSS
spectrum of B3 1637+436A (May 21, 2001) and the Keck spectrum (June 28, 2003) is not significantly
different, while the continuum of the BOSS spectrum (June 17, 2018) is about 1.2 magnitudes lower than
the SDSS spectrum in the V band. The Ha emission lines of the three spectra have a clear double-peaked
broad line profile. Like the continuum, the double-peaked broad line profile is also considered to come from
the accretion disk. By fitting the disk model of the double-peaked profile of Ha on the three spectra, we
found that the double-peaked Ha profile of the BOSS spectrum can be well fit with a single disk model,
and the emission line region lies about 900-3000 gravitational radius away from the central black hole. The
double-peaked profiles of SDSS and Keck’s Ha need to be fit with two disk models. The corresponding
accretion disk emission area has two regions, one of which (“The outer disk”) is similar to BOSS, and the
other emission region (“The inner disk”) is located within the range of about 400-900 gravitational radius,
which is much smaller than the outer disk. Combining the characteristics of variations of the continuum
spectrum, we believe that the disappearance of the inner disk is the main reason for the variation between
the SDSS/Keck spectrum and the BOSS spectrum.

Key words quasars: emission lines, quasars: individual: B3 16374+436A, quasars: supermassive black
holes
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