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Fig.1 The UV-optical-NIR photometric (green dots) and spectroscopic (black solid lines) data of
J0916+2921 are shown, together with the X-shooter quasar composite (sky blue solid line) scaled to the
flux of J0916+2921 at the K band. The apparent extinction curve is obtained assuming the quasar
composite as an extinction-free model (black solid lines and green dots in the insert panel), and the

best—fit model is shown with red solid lines.
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Fig.2 The absorption line profile for major absorption lines in the proximate absorption line system of
J0916+2921. The relative velocity (AV) in the panels is calculated in the rest-frame of the absorber
Zabs = 1.1413 £ 0.0002, and the negative value means blue shift. Black dots are derived using the MMT
data, and grey squares correspond to the SDSS data. The green dot lines are the normalized continuum,

and the red dashed lines mask the [—200, +200] km -s™! velocity range.
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Fig.3 Right panel: The contour of the reduced x? in the fitting of COG using the doppler parameter b
and Fell multiplets. The best-fit result is indicated with a red dot, and the rings from inside out
correspond to 1o, 20, and 30 confidence levels. Here, Ngqpr is the column density of Fell. Left panel: The
positions of different absorption lines in the best-fit COG (black solid line) are shown, where N is the
column density, f is the oscillator strength of the absorption lines, and W is the absorption line

equivalent widths. The grey solid lines show the 1o uncertainty of the COG.
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ety i) Bk 226, BAPN. MOSIAIMOS2E I (194 % Ye I 18] 73 51 M21.2 ks. 26.7
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Table 1 Major proximate absorption lines in J0916+42921 and measurement results

Element Ion  Transition/A 1g f w/A lg (NAOD/cm72) lg (NCOG/cm72) lg (Nx/cm™—2)
Mg I 2852.96 0.26  0.53 4+ 0.07 12.66 + 0.39 15.77 + 0.03 17.03 4+ 0.74
Mg Mg II 2796.35 —0.21 1.41 4+ 0.05 13.71 + 0.17 17.01 + 0.76
Mg II 2803.53 —0.51 1.61 + 0.06 14.07 £ 0.11
Al Al 11 1670.79 0.27 0.34 4+ 0.13 12.80 + 0.78 13.08 + 0.03 13.08 £+ 0.03
Cr Cr II 2056.25 —0.98 0.10 + 0.02 13.26 + 0.50 13.47 + 0.02 13.47 + 0.02
Fe II 1608.45 —1.24 0.43 + 0.08 14.47 £ 0.62 14.98 + 0.15 14.98 £ 0.15
Fe I 2249.88 —2.74 0.06 + 0.05 14.87 + 2.39
Fe II 2260.78 —2.61 0.14 4+ 0.05 15.32 + 0.98
Fo Fe II 2344.21 —0.94 0.92 £+ 0.07 14.43 + 0.06
Fe II 2374.46 —1.5 0.70 & 0.08 14.73 £ 0.10
Fe 11 2382.76 —0.49 1.11 £ 0.08 14.11 £ 0.05
Fe II 2586.65 —1.16 0.66 + 0.11 14.37 + 0.08
Fe II 2600.17 —0.62 1.18 + 0.12 13.97 £ 0.07
an Zn 11 2026.14 —0.31 0.09 + 0.07 13.05 + 0.35 12.93 + 0.10 12.93 £ 0.10
Zn 11 2062.66 —0.59 0.11 4+ 0.06 13.12 + 0.43

X T H S B R, FATTLAEAS T B AR20 N B AT 2 BUE A 9. S TMOSL
AIMOS24 &5 Ve F i, H sl ek AWy &, FATHMOSL. MOS2)6 1 1F & JIf 4b 3.
Xt T T 4 BUAS 2 FIPN A MOSYE i, B ATTHAXSPEC (12.6.08% A) 5 A4 [7] i 2E47 $l &,
WA IR ZE N90% BEAF LK. W E R ok AR R B, JF X PN S MOSG % i 2 4
(BRVA—b S HOM)BATEEE . B 5, TATT22 T B 87 B i R R i A 8 (XSPEC Y zpowerlw,
H W zem = 1.1418 £ 0.0018), [ iF % F& 4R IT & o PR IR i (HE 2% FE I NYW = 1,76 x
1020 cm—2081), 25 L4 b, DLR U5/ H B E R OR 1 R LA O N2 /DOF =
14.09/28, LA BB RABFCAT = 1.74 + 0.13, [F B 3] W 05 25 1E J& 190.3-10.0 keV
XL N1.37 x 1078 erg-s7t em =2 (PN) & 1.32 x 107 erg-s7!-cm=2 (MOS). %
T-J0916+ 202171 A7 1E 1. 35 (¥ P BRI USRI A2 359 ', FRATT 22300 AN AR W WA %o St
WEHEATIG . ETR R AR ROSCRER b FRATA N 2005 = 1.1413 £ 0.000242 ) M1
Wtk BT Hi P & IR U R B R S TR A A ZUTER AR AT, AT
XIS ) < JR A2 EFEAS 7. B BIRUSCRAR AT g 5 28 B AR B IL A7 T2 2 SR AH OCIEK BA
oo SRR o't il 2 BRI, AAE R SCIAR AR TT e AR &R BR A, BIOK 29 2 KR
F B2, R FRAT A A A e XU 2 R AR AE R SO S R BH 3= 2. e & A B 5 2 i AT,
Hx?/DOF = 14.09/27, AT 61 57 5 oV i v S SO PR . ARE W SO AL 0L 4545
BRI ECNT = 1751073, S A5, A AAE IR SR AT 25 B PR A D NI < 1,33 x
102! em™2, BAF B NI0%. AR E KB FE, 1X—FE % A X B Znoc 36 %5 5 B i)
NG < 10" 7 em™2, SEMZn e FAES FEAE X B THER N, X —25 R R
A FRIARE , RIS SO AT e e X5 4 7 AR MR AT DA R WSk D9 R BH = B2, 72 AT B0t il L
S, AR RO R AETRIS A A OB OR 2R 0 4 1 .
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Fig.4 Upper panel: The XMM-Newton EPIC spectrum of J0916+2921 and the best—fit model of a
simple power law. The upper and lower spectra correspond to the PN and MOS data. The inset shows
the confidence contours (1o, 20, and 3o for the two interesting parameters) for the photon index I' and
the intrinsic neutral absorption column density. Lower panel: residuals of the best—fit model as in the

upper panel.

4 it XEFRSERESTTFE THERITRLIKR?

A ME T &, BAE B 15 F1J09164-29217F T M6 24 IE J5 B 6 2 Ik B 5100 A {4
HFE N L5100 = 4.46 x 10%° erg - s™1. 7 —J7 M, FEXH LI, J0916+2921 1) Wl F
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Milky-Way-Like 2175 A Dust Extinction Feature
Observed toward the Quasar SDSS J0916+2921
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Asstract We report a Milky Way-like 2715 A dust extinction feature observed
toward the quasar SDSS J091613.604292106.1 (J0916+2921) (system redshift ze, =
1.1418 4+ 0.0018) spectroscopically, whose strength is greater than the average Galactic
value obviously. Plenty of metal absorption lines were detected at a redshift of z,,s =
1.1413 £ 0.0002, which is associated with the quasar emissions. The ratios of column
densities of gaseous metal ions relative to Solar metallicities are [Al/Zn] = —1.68+0.10,
[Cr/Zn] = —0.49+0.10, and [Fe/Zn] = —0.81+0.18, showing significant dust depletion-
s. The pattern indicates that the absorber is heavily dusty, supporting the detection
of 2175 A dust extinction feature. The Milky-Way-like dust extinction was usually
observed in the intervening quasar absorbers, but its existence in the quasar intrinsic
absorbers has never been confirmed. The associated dusty absorber toward the quasar
SDSS J0916+2921 is on of the several intrinsic 2175 A absorber candidates. The X-ray
radiation of the quasar is greater than the average value. This might provide a natural
laboratory for further studying the equilibrium of formation and destruction of 2175 A
dust grains in the harsh radiation field, so that their chemical compositions, physical
structures, and origins are revealed.

Key words galaxies: active galactic nucleus (AGN), ISM: extinction, quasars: absorp-
tion lines
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