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Figure 1 (Color online) The spectra of quasar pairs. Upper panel is the spectra of foreground quasar 093622.88 + 263400.9 with ze,, = 0.6946, and
the lower panel is the spectra of background quasar 093621.42 + 263456.1 with z.,, = 2.6480. Red solid-lines are the fitting pseudo-continuum, green
solid-lines are the Mg 11142796, 2803 absorption lines fitting with two Gaussian functions, blue dash-line labels the position of Mg II emission line of
foreground quasar, and the shaded yellow region labels the wavelength range considered to associate an Mg 11112796, 2803 absorption doublet to the
foreground quasar.
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Table 1 Absorption line parameters of quasar pairs®
B RRGEF  PaeD MWD Rbeld RRELE whevan T Do R CRWRE
(A) (A) (arcsec) (kpc)
1F 005046.76+214517.1 7617 56949 66 1.4330 1.4314 0.66 £0.10  0.40 + 0.08 20.5 173.2
1B 005045.314+214512.9 7620 56904 492 1.9350 1.4340 123 +£029 093 +0.46 - -
2F 010349.19+001827.4 7874 57279 618 1.6502 1.6426 2.19+032 2.03+0.26 53.9 456.8
2B 010348.99+001733.6 693 52254 552 1.9300 1.6465 3.10+0.74  3.09 = 0.61 - -
3F 010850.77+270708.8 6255 56240 930 1.5235 1.5084 5.11+055 3.59+041 12.0 101.7 mini-BALs
3B 010851.64+270712.0 6258 56238 534 2.6600 1.5229 3.13+045 2.36+0.29 - -
4F 012629.27+314344.5 7728 58138 270 1.0449 1.0384 1.13+0.24 0.84 £0.14 46.0 371.9
4B 012631.50+314308.2 6596 56331 842 3.2160 1.0405 1.34+044 1.13+0.21 - -
SF 022321.91+022143.5 4265 55505 374 0.8399 0.8287 126 +0.15 1.04+0.14 17.0 129.8
5B 022322.66+022156.2 9421 58081 677 1.3705 0.8426 0.89+0.15 0.61+0.14 - -
6F 072927.51+270352.5 11086 58401 770 0.6184 0.6187 1.72+£ 049 149 +0.49 66.4 450.5
6B 072928.15+270458.4 11086 58401 768 0.8517 0.6197 0.82+0.17 0.44+0.18 - -
7F 081546.08+550130.0 1871 53384 627 0.9460 0.9414 413+080 3.04+0.82 34.1 269.6 mini-BALs
7B 081550.04+550128.0 3701 55540 828 1.4287 0.9474 1.70 £ 020 1.34+0.17 - -
8F 081740.41+494610.5 7309 56991 291 1.1516 1.1532 200+020 1.71+0.21 429 353.6
8B 081743.08+494536.3 7318 56990 548 1.8693 1.1537 1.98£0.49 1.84+0.53 - -
9F 090138.51+583859.2 8197 57064 237 0.6411 0.6398 0.61 £0.16 0.67 +0.14 40.6 279.8
9B 090142.27+583927.3 484 51907 356 1.7984 0.6396 052+0.11 0.52+0.18 - -
10F  093622.88+263400.9 11704 58514 650 0.6949 0.6949 238+038 230+042 58.6 417.7
10B  093621.42+263456.1 5791 56255 590 2.6480 0.6954 227+029 2.06+0.24 - -
11F  105915.93+393948.2 4625 55632 692 1.7446 1.7481 041 +0.11 0.18 +0.08 51.3 434.1
11B 105911.96+394011.4 8820 57449 734 1.8037 1.7479 0.35+0.09 0.37 +0.09 - -
12F  114515.72+503533.5 6684 56412 880 1.1288 1.1319 1.05+0.16 0.40+0.10 46.9 385.2
12B 114512.25+503500.2 7400 57134 988 1.3994 1.1282 0.82+021 0.61+0.13 - -
13F  113223.27+514607.9 8159 57064 764 1.3896 1.3918 1.55+026 1.73+0.29 48.7 410.5
13B 113222.19+514655.6 6690 56416 486 1.8201 1.3908 218 +£028 2.02+0.29 - -
14F  124935.14+333800.1 10250 58472 730 1.4845 1.4764 0.87+0.25 0.46+0.20 50.5 4274
14B  124939.07+333747.7 6485 56342 598 1.9440 1.4908 1.53+£031 1.24+0.31 - -
15F  125137.60+351909.3 8869 57481 453 1.2673 1.2658 238+039 2.06+045 56.7 473.9
I5B  125135.10+351821.5 3974 55320 558 3.0550 1.2619 1.74£0.53  1.75+£0.57 - -
16F  144510.20+575008.9 8411 57875 696 1.2682 1.2656 0.85+0.16 0.83+0.16 19.4 162.1
16B 144512.28+574958.9 6806 56419 288 3.4300 1.2703 1.94+£0.57 1.32+0.36 - -
17F  151830.03+004257.7 4011 55635 362 0.9180 0.9153 092+0.18 1.53+0.26 53.7 421.0
17B 151833.48+004312.2 4014 55630 958 2.4550 09116 1.11+£035 0.87+0.30 - -
18F  154657.59+450820.2 8508 57845 634 1.3070 1.3088 437+097 4.52+1.06 39.2 328.8 mini-BALs
18B 154654.56+450842.9 6042 56101 642 1.6868 1.3068 0.30+0.07 0.31+0.10 - -
19F  155651.79+394551.4 10734 58280 740 0.8699 0.8708 1.94+£033 1.59+0.33 18.1 139.7
19B 155650.414394542.8 5192 56066 724 0.9423 0.8669 1.94+£0.08 1.70 +0.07 - -
20F  235340.90+303344.6 6498 56565 438 0.6629 0.6507 2.60+053 1.40+0.51 27.4 192.0 mini-BALs
20B  235342.08+303407.5 6512 56567 798 1.3960 0.6620 0.54 +£0.06 0.44 +0.08 - -
21F  235812.17+090307.5 11277 58450 634 1.9160 1.9165 237+032 2.06+0.32 344 289.4
21B  235812.35+090341.8 6152 56164 936 2.4600 1.9188 1.78 £0.24 1.40+0.19 - -
22F  235859.54+235231.2 7665 57328 512 1.3044 1.3020 0.82+0.10 0.85+0.15 42.4 3554
22B  235858.16+235309.1 7597 56973 983 1.5970 1.3063 0.80+£0.24 0.84+0.33 - -
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Figure 2 The distribution of the projected distances of quasar pairs at
foreground quasars.
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Figure 3 (Color online) Black points represent the absorption lines along the transverse direction, and blue unfilled or red filled stars represent the
absorption lines along radial direction, where red symbols are for the mini-BALs. (a) The FWHMMe 11279 of absorption lines versus the projected
distances of quasar pairs. (b) Relationship between the projected distances of quasar pairs and the velocities of absorption lines along sightlines relative
to foreground quasars. The short thick line on the top right corner is the typical error ~350 km s~! [7] of the velocities of absorption lines along
sightlines. The horizontal dash-line labels the position of v, = 500 km s~!. (c) The distributions of the Mg 11112796, 2803 absorption lines.
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Mg* absorptions on the radial and transverse directions
of quasars

CHEN ZheGeng, CHEN ZhiFu*, WANG ZhiWen & PANG TingTing

School of Mathematics and Physics, Guangxi Minzu University, Nanning 530006, China

Two quasars close in the celestial sphere but with evidently distinct systemic redshifts constitute a quasar pair. Using
the quasar spectra gathered by the Sloan Digital Sky Survey, this research obtained 22 quasar pairs, where the associated
Mg 11142796, 2803 absorption lines at a close systemic redshift are identified along the transverse direction toward the
background quasar and the radial direction toward the foreground quasar for each of the pairs. In the transverse direc-
tion, we observe that the Mg 11142796, 2803 detected would be dominated by the halos of foreground quasars, while the
Mg 11112796, 2803 detected in the radial direction can be originated in quasar outflows, host galaxies, and halos. If the
absorption lines originated in quasar host galaxies or halos, the relative velocities along the sightline and the strengths and
widths of the absorption lines detected in the radial direction are consistent with those detected in the transverse direction.
However, all the relative velocities along the sightline and the strengths and widths of the outflow absorption lines detected
in the radial directions are likely different from those detected in the transverse directions.

quasars, absorption lines, transverse direction, radial direction
PACS: 95.85.-¢, 95.80.+p, 98.54.-h, 98.58.-w
doi: 10.1360/SSPMA-2022-0237
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