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Neural network structure
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Fig. 1 Convolutional neural network structure

of this research
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Confusion matrix
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Predicted label
Accuracy=0.9514, Misclass=0.0486

Non-FeLoBAL

2 CONNHBERELE I (5520 KIS AR) X IR UE LRI 45 R IR

Fig. 2 Confusion matrix towards the test set when CNN
stabilized at the 20th iteration
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i, U E B T 2910004 FeLoBALQIE 1 {4 5612 (SDSS Name), 772 (RA)F 754 (Dec), SDSSH: 1%
ARG T AT S0, ki icrpiege 5 (BT S Plate, 20 fefiin HMID RJEET 5
99 A LU R 75 AFeLoBALQII G it HERe, 3f  Fiber), Z#8(2), SDSS us g+ v+ iv 2B BUR S (us
IR A b CUE 2 M I, 950351604 (0 g+ 7 iv 2) BAXWISE (Wide-field Infrared Survey
ARSI B B ) 335%) AT KILMIFeLoBALQ ~ Explorer) WIFIW2U BUE % (W1, W2).
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B3 #AIMANFeLoBALQIGE /RG], Ak K, 72 EJ5/NEDN A S5 2 F WL 210 58 263, BAGHCAA IS 3K, Il B oA i 2

He i ALt 2R # 1L R 2000 A53200 AGLE, BIARMEFC T MK, RIFH 1 FeLoBALQIWABAE e E# L 28 R )G, £

B i b FRAZI AT FE B HE AT, R A 78 CNIN T (938 43 Bl b R R B0, VBl Py 9B O E R DGR R, ERPRER

o Hal % P s ek b RS2k (L 3 A MgTIR I, ABALRIAR EVEEHE), (B BAAENZR KA B A B AR,

T T JEE R ML P 0, gorony T 45 B RRR R 25 . R4S Y ORISR AN B 58 A 1 5 5 6 B P O WRSCRRAE, L TR) — MRS R AE AN [ ) 38 o (R A B % S
AIF, FHAFFeLoBALQYIEA 3 AR MWK TR R, M LUEFH — 77 VR AT %01, DRI A ML 28 2% o1 T 03847 s il A S b B2k

Fig. 3 Example spectra of 4 newly identified FeLoBALQs in this research. Subplots show the spectra in local frame, showing
the local frame flux F, over local observed wavelength. Red dashed lines represent 2000 A and 3200 A in rest frame, the
wavelength range limits we decided for FeLoBALQ identification. With transferred into rest frame using redshift z of these
FeLoBALQs, the main plots show the spectra in rest frame which are used in the CNN program, showing the calculated rest
frame flux F)\ over rest observed wavelength, in decided wavelength range for detail. Green and cyan dashed lines represent
absorption lines given in Table 1 in Hall et al.[24], but all blueshifted respected to the original wavelength, with the blueshift

velocities i.e. the outflow velocites v, given in the titles. These absorption lines cannot explain all the abosption features,

outflow
and the strengths and widths of absorption lines are different among the FeLoBALQ spectra, resulting in different absorption
profiles. Regular methods are hard to identify these features, therefore it’s necessary to adopt machine learning methods into

FeLoBALQ identification.
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BAILLHAREA (SDSS DR7Q 0.8 < 2 <2.125/]  TiFeLoBALQH 1 < A #h it % 3% 2 15 1 91 Ot 2%
FRM) GINBFER (ISR T R I FeLoBALQ, Mgl i3, Bt BN, B4 g f
AN F B2 AT B B0 H I FeLoBALQ)1E - Xt IR PR S, B K BLE FeLoBALQ S 46 1 F 58 & 3
& 38 & LR 1604 FeLoBAL QM % 4 22 1| 1 i fJFeLoBALQZ> A AHBL, {H 2 AT K I FeLoBALQ
g, MEAFTR. BT3RS AL SRR WAL, 13X — 5 nT LA BAR B I8 OR R R
HLIETH 7 1) . SZER R WL N, H3NFEAN]  FeLoBALQAM AL M W Wig /8 FH b i, HL 350 €0 mf £
ZLA% X ) AH [F) L2088 Y B AN K, BRI ol o B 4 R 21 WIS/ B 98 ) FeLoBALQ, 7861t o g i Wi
FHOWL I B 55 T B B 1) 5 QAT et i L. A 6 N30 B A PR R A . R AR, DR A DLAE R
T HIRREART S, ATR FeLoBALQS AL,  FHRIBFR PRI, S8BT, IR
HAEMREMRBA, WE g E el E, ha 55 FeLoBALQ, — B B B4 & B, HIL 5 AHT 5t
SMOWI-W2Fi LT 3%cA X 3. EERE N b, 3 R IR i E ] 5K
2% B R e U R S AT iy, L 0 1 D R e K

15 — 15
1.0 10} .
0.5 05t -
Lo Lo
—0.5 —0.5
~1.0 o wg ~10 7 e 0 ' -DR7
. . -FeLoBAL new L +FeLoBAL new - -FeLoBAL new
. -FeLoBAL previous C -FeLoBAL previous -FeLoBAL previous
-1.5 -1.5 —0.5
-10 05 0 05 1.0 15 20 -10 05 0 05 1.0 15 20 -10 =05 0 05 1.0 15 20
gr r=i i~z

Kl 4 0.8 <2z<2125FeLoBALQY HFFFEA(SDSS DR7Q) MBI A-HE &, MHSDSS g rv iv 2B E%g. r. i zLLRWISE W1HI

W2RBREWL, W2, B4R TSt s, 2t i AREAR ST K FeLoBALQ, 4t s LI KM FeLoBALQ, B EH

FRFEA. FeLoBALQ A HAM R ERE L) Wit KM FeLoBALQE AR A BRI TAMAL ; L G AE 3 i LU 40 35 SRR 2, T 6 w40 AN B )
W1-W 2 LT 54 X .

Fig. 4 Color-color diagram for FeLoBALQs and SDSS DR7Q in 0.8 < z < 2.125 for statistical researching, using 4 colors
calculated with SDSS g, r, i, z band magnitude g,r 4,2 and WISE W1, W2 band magnitude W1, W2. Red dots represent
FeLoBALQs newly identified in this research, green dots represent FeLoBALQs identified in previous research, and black dots
represent quasars in DR7Q. FeLoBALQs can be found redder than other quasars, and previously identified FeLoBALQs lightly
redder than newly identified ones; these phenomena can be found more obvious on bluer end than on redder end, and the color

differences nearly disappear in mid-infrared W1-W2.

I 25 BE A b JE T-SDSS DR7TQIFI 6 i 3614, B, EA D SR BRI, AL g YR Brist
H AT fESDSS DR7Q 0.8 < z < 212556 A & 8L W, IR Z — 2 FeLoBALQ 't 1 ty T W i3 Ak
fIFeLoBALQYGIE & 11221%%; (5 s %509316 63 Al B X LA WA FL R A4 73 2K (1 4l kb A rh
f10.43%, B & T Trump5 *I7E 20064513 5 190.33%  FeLoBALQ#LA — # 7 #ESDSSIHI N 2 )L I
H L. AT AN B 3L FeLoBALQ /5 28 B A& & 218, BB G TR AR HUB Bk 25 H bR FE AR
B N K T IXAEE. JR IR 2 — & FeLoBALQ
MR o, AT 2 SESRE
HIE S BUE M ER 22 R 10 6 22 Al 40 A0k B B TEARSCH, A VEA BT K IFeLoBALQ
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Identifying FeLoBAL Quasars in SDSS DR7Q with the
Convolutional Neural Network

HE Zi-qi'? FU Yu-ming** WU Xue-bing!? HE Ling-xue®
(1 Department of Astronomy, School of Physics, Peking University, Beijing 100871)
(2 Kavli Institute for Astronomy and Astrophysics, Peking University, Beijing 100871)
(8 Leiden Observatory, Leiden University, Leiden NL-2300 RA)
(4 Kapteyn Astronomical Institute, University of Groningen, Groningen NL-9700 AV)
(5 Graduate School of Engineering, The University of Tokyo, Tokyo 1138656)

Asstract The Fe Low-ionization Broad Absorption Line Quasar (FeLoBALQ) is one of the rarest
types of all quasars. Quasars blow out the surrounding violently, forming extreme outflows from which
low ionized elements e.g. Fe provide the absorbing feature in FeLoBALQ spectra. Carrying high kinetic
energy, the outflows of FeLoBALQ may possibly be enough for powering the M — o, relationship
between the supermassive black hole mass M and the host-galaxy bulge velocity dispersion o,. On the
other hand, evidence has been found for the co-existence of FeLoBALQ with hosts’ starburst or recent
major merger. However, the FeLoBALQ sample collected so far is not large enough to stand for these
theories statistically. This research focuses on digging out hidden FeLoBALQs from large quasar
surveys, forming a FeLoBALQ catalog large enough for statistical and physical analyze. Adopting
Convolutional Neural Network (CNN) method, 160 FeLoBALQs are newly identified from totally 50931
quasars in the SDSS (Sloan Digital Sky Survey) DR7Q (Data Release 7 Quasar catalog) in the redshift
range of 0.8 < z < 2.125, with previous identified FeLoBALQ spectra as training sample. The
FeLoBALQs’ color are found redder than normal quasars, and previously identified FeLoBALQs are
lightly redder than newly identified ones; these differences are more obvious on bluer end than on
redder end, and nearly disappear in mid-infrared band. The proportion of FeLoBALQs out of all
quasars given is 0.43%, higher than previous prediction, but may still be underestimated. Further
researches may expand this method to larger samples e.g. SDSS DR16Q (Data Release 16 Quasar
catalog) for larger FeLoBALQ sample, which may help to answer the questions of the relationship
between FeLoBALQ and host galaxy star formation, FeLoBALQ and galaxy major merger, and the co-
evolution of galaxies and central supermassive black holes.

Key words galaxies: active, quasars: absorption lines, methods: deep learning, catalogs
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Table 1 FeLoBALQs newly identified

SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS WISE WISE
RA/° Dec/° z
Name Plate MJD Fiber U g r 7 z W1 W2

J1050-0105 162.5987 —1.0988 276 51909 292 1.54 20.29 19.83 19.32 19.21 19.34 16.06 15.06
J10554-0020 163.8653  0.3338 276 51909 557 1.15 19.75 19.40 18.91 18.78 18.78 15.15 14.17
J1240+0017 190.1199  0.2850 290 51941 635 1.14 19.17 18.84 18.44 18.41 1847 14.96 13.62
J1310+0104 197.5286  1.0743 294 51986 609 1.31 18.42 17.94 17.66 17.62 17.61 14.25 12.81
J1316-0036 199.1553 —0.6100 295 51985 080 0.93 19.16 1840 18.08 18.05 17.86 14.34 13.22
J13394-0009 204.9391  0.1628 298 51955 639 1.88 19.23 19.20 19.18 18.91 1883 15.81 14.62
J1447-0034 221.8142 -0.5677 308 51662 170 1.24 19.68 19.20 18.60 18.51 18.48 14.61 13.38
J12094-0045 182.3844  0.7655 323 51615 370 1.45 1842 17.63 17.12 17.00 17.04 13.83 12.55
J2336-0107 354.1490 -1.1260 384 51821 011 1.30 19.89 19.66 19.35 19.42 19.36 15.65 14.61
J0338+0056 54.5452  0.9382 415 51810 617 1.63 20.61 19.53 18.61 18.36 18.47 15.83 14.32
J0156+1352 29.1501  13.8701 427 51900 354 1.13 20.21 19.90 19.22 1899 18.89 14.16 12.62
J02074+1429 31.7576  14.4997 427 51900 602 1.02 20.41 19.85 19.52 19.43 19.39 16.12 15.05
J0805+4535 121.3853 45.5966 439 51877 321 1.56 19.52 18.98 18.57 18.34 18.30 15.08 13.93
J0242-0722  40.7278 —-7.3682 456 51910 378 1.22 19.78 19.42 1890 18.71 18.69 14.38 13.12
J0918+5833 139.7270 58.5610 484 51907 598 1.32 20.38 19.97 19.54 19.19 1895 1544 1441
J0948+6214 147.1910 62.2408 486 51910 607 1.54 21.55 20.56 20.11 19.54 19.49 15.77 14.55
J1239+0235 189.8984  2.5841 521 52326 235 1.31 20.03 19.55 18.95 1891 18.73 15.60 14.79
J10104-5723 152.5962 57.3918 558 52317 032 1.89 21.09 20.29 19.40 18.85 18.32 15.19 13.95
J10204-0330 155.0584  3.5038 574 52355 017 1.73 18.77 18.61 18.57 18.28 18.27 15.14 13.70
J10564-0549 164.0344  5.8201 580 52368 322 1.33 20.39 20.11 19.73 19.58 19.51 15.75 14.34
J1457+0426 224.3734  4.4488 588 52045 623 1.42 23.27 21.39 20.58 18.98 18.65 14.66 13.31
J1420+6047 215.0429 60.7896 606 52365 110 1.35 22.26 20.68 19.85 19.21 19.05 15.27 14.01
J1628+4755 247.0228 47.9297 625 52145 127 1.52 19.79 19.63 19.26 19.07 19.23 15.73 14.32
J1649+-4014 252.4245 40.2489 630 52050 482 1.27 20.04 18.94 18.18 17.85 17.99 14.64 13.24
J2347-1037 356.7977 —-10.6285 648 52559 098 1.82 18.85 18.01 17.35 17.04 16.91 13.88 12.41
J2357-0903 359.3263 —-9.0540 650 52143 321 1.18 19.89 19.63 19.33 19.25 19.21 15.74 14.41
J0102-0853  15.7069 —8.8957 658 52146 562 1.68 18.82 1849 18.10 17.76 17.62 14.52 13.52
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Table1 Continued
SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS WISE WISE
RA/° Dec/° z

Name Plate MJD Fiber U g T 7 z W1 W2
J0121-0929  20.3634 —9.4847 660 52177 635 1.47 20.77 20.52 19.99 19.26 18.89 16.08 15.45
J21374+1041 324.3145 10.6864 731 52460 076 1.58 22.19 21.12 20.02 19.15 19.02 15.56 14.07
J2204+1327 331.0915 13.4561 735 52519 321 1.70 19.06 18.85 18.66 18.29 18.36 14.87 13.53
J0026+1355  6.5991  13.9232 753 52233 002 1.32 20.21 19.26 18.74 18.65 18.64 15.09 13.65
J1120+6204 170.0069 62.0832 775 52295 496 2.04 25.00 20.98 19.46 19.02 18.36 14.92 13.89
J1202+6317 180.5080 63.2998 778 52337 362 1.48 20.14 19.86 19.34 19.09 18.97 16.05 14.98
J1448+-5639 222.1614 56.6553 791 52435 103 1.67 21.84 20.65 20.39 19.66 19.18 1594 15.02
J1534+-5147 233.6083 51.7924 795 52378 140 1.77 19.64 19.45 18.99 1846 18.34 14.77 13.74
J1530+-5115 232.6190 51.2540 795 52378 279 1.94 1946 19.26 19.21 1892 18.87 1541 14.15
J12334+0608 188.3692 6.1423 845 52381 530 1.19 18.83 18.42 18.16 18.20 18.13 14.42 13.00
J13194+0550 199.9602 5.8458 851 52376 524 1.06 20.36 19.93 19.28 18,99 18.89 15.68 14.76
J13374+0527 204.4713 5.4629 853 52374 531 1.74 19.55 19.21 18.68 18.14 17.83 15.15 14.07
J1344-0158 206.2090 -1.9786 913 52433 381 0.96 19.85 19.31 19.02 19.00 18.75 14.69 13.59
J1348-0153 207.1283 —1.8994 914 52721 353 0.82 20.19 19.58 19.15 19.08 1894 15.03 13.81
J1527-0210 231.8533 —2.1820 924 52409 003 1.17 20.13 20.04 19.54 19.47 19.49 15.68 14.35
JO743+2209 115.8371 22.1625 927 52577 003 2.06 20.13 19.81 19.43 18.75 18.14 15.60 14.73
J1010+4518 152.7249 45.3047 943 52376 507 1.78 19.65 18.43 17.63 1721 16.92 13.36 12.24
J1011+5712 152.8634 57.2049 946 52407 321 1.15 18.07 18.08 17.93 1798 18.16 14.94 13.57
J1006+0513 151.5236 5.2303 996 52641 243 0.97 20.15 19.51 18.89 18.67 18.30 13.31 12.03
J0801+3153 120.4164 31.8916 1061 52641 479 1.66 19.24 18.87 18.45 18.24 18.33 15.87 15.00
J2140-0653 325.0573 —6.8969 1177 52824 406 1.72 21.90 20.37 19.82 19.29 1893 15.00 13.47
J08344+0613 128.6812 6.2261 1187 52708 341 1.44 19.78 19.34 19.03 18.87 18.85 16.03 14.76
J1145+1100 176.4844 11.0051 1226 52734 375 0.94 19.95 19.34 1898 1881 18.56 15.21 14.31
J10414+0925 160.4975 9.4231 1240 52734 589 1.23 20.31 19.97 19.30 19.17 19.06 15.62 14.73
JO811+2452 122.7508 24.8753 1265 52705 540 1.07 20.75 20.12 19.84 19.76 19.63 15.89 14.85
J0912+-3515 138.1266 35.2607 1273 52993 371 1.05 19.48 18.96 18.82 1893 18.89 1591 14.79
J1302+4859 195.7349 48.9979 1281 52753 306 0.87 18.77 18.30 18.07 18.09 17.94 14.16 12.95
J1333+4916 203.4295 49.2731 1283 52762 411 1.39 19.89 19.76 19.00 18.98 18.89 15.59 14.57
J09124+0915 138.2305 9.2574 1301 52976 325 1.35 19.60 19.42 19.00 18.89 18.86 15.24 13.89
J1239+-5755 189.8757 57.9288 1316 52790 623 0.97 19.19 1851 18.07 1797 17.82 14.51 13.54
J1359+5532 209.7715 55.5383 1324 53088 331 1.21 19.04 1841 1814 1831 18.39 15.64 14.46
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Table1 Continued
SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS WISE WISE
RA/° Dec/° z
Name Plate MJD Fiber u g r 7 z W1 W2

J10544-4428 163.5484 44.4790 1362 53050 509 1.99 22.11 20.54 19.38 19.59 18.56 15.20 13.89
J14404+-3710 220.0093 37.1829 1382 53115 482 1.41 23.18 20.30 18.99 18.06 17.78 13.94 12.70
J1155+4659 178.7997 46.9844 1446 53080 161 1.30 19.73 19.21 18.74 18.62 18.62 14.68 13.25
J0003+0010 0.7639  0.1721 1489 52991 597 1.52 21.33 20.91 20.72 20.48 20.48 17.11 15.35
J16464+-1943 251.7298 19.7169 1569 53168 135 1.95 20.96 20.14 19.65 19.12 19.33 15.83 14.86
J16124-2516 243.1798 25.2691 1575 53493 311 1.81 19.16 19.40 19.18 18.73 18.59 15.62 14.79
J16174-2509 244.4265 25.1595 1576 53496 249 1.79 19.44 1895 18.12 17.68 17.78 14.87 14.01
J1539+3205 234.9968 32.0863 1581 53149 197 1.51 20.07 19.80 19.51 19.09 18.71 15.68 14.30
J15474+3230 236.9257 32.5133 1581 53149 637 1.31 20.30 20.44 20.08 20.11 19.99 15.73 14.69
J0823+2446 125.9606 24.7814 1585 52962 639 1.77 20.71 20.19 19.45 1879 18.54 14.65 13.24
J15394-0737 234.9619 7.6300 1724 53859 252 1.10 20.97 19.68 19.09 19.14 19.10 15.14 13.76
J16104-0713 242.5280 7.2215 1729 53858 637 1.35 19.72 19.34 19.04 18.98 18.88 15.17 13.77
J07434-4357 115.9192 43.9516 1736 53052 148 1.86 21.19 20.17 18.94 18.18 17.63 13.44 12.27
J0949+1237 147.4285 12.6292 1743 53054 355 1.67 19.73 19.29 18.72 1843 18.49 1544 14.24
J1022+1301 155.7053 13.0236 1746 53062 151 1.22 22.17 20.80 19.55 19.13 18.77 14.23 12.62
J1043+1327 160.8329 13.4635 1749 53357 280 1.46 20.65 19.48 18.51 18.06 17.80 14.08 12.98
J11024-1438 165.5593 14.6479 1751 53377 350 1.37 19.57 18.99 18.48 18.37 18.28 14.45 13.12
J08324-0758 128.1919 7.9703 1758 53084 035 1.90 19.89 19.55 19.08 18.50 18.17 15.41 15.01
J08254-0652 126.2604 6.8801 1758 53084 284 1.45 20.79 20.42 19.86 19.54 19.29 14.88 13.12
J1222+1423 185.6569 14.3975 1766 53468 030 1.01 19.59 19.27 18.90 18.84 18.61 15.08 13.69
J1336+0830 204.1352 8.5167 1801 54156 530 0.81 19.31 18.74 18.34 18.23 18.13 14.44 13.36
J1335+1018 203.8563 10.3108 1802 53885 410 1.11 - - - - - - -

J14324-0547 218.0984 5.7919 1827 53531 064 0.99 19.63 19.09 18.89 18.88 18.68 15.53 14.32
J15074-2906 226.7806 29.1020 1845 54144 311 1.07 18.83 1819 17.99 18.01 1787 1490 13.81
J15434-2640 235.7635 26.6812 1849 53846 577 1.92 21.44 19.86 18.61 18.41 17.91 15.16 14.13
J1553+2358 238.4001 23.9767 1850 53786 102 0.92 19.67 19.32 18.51 1830 18.02 14.93 14.02
J1548+-2432 237.1518 24.5477 1850 53786 319 1.38 19.84 19.60 19.30 19.18 19.14 15.56 14.16
J1551+2544 237.7571 25.7400 1850 53786 544 1.35 20.04 19.95 19.26 19.21 19.06 15.35 14.23
J0800+1943 120.0628 19.7332 1922 53315 474 1.25 20.64 19.69 18.75 18.44 1839 14.77 13.34
J10224-3459 155.5697 34.9916 1957 53415 221 1,94 21.51 20.39 19.38 18.73 1836 15.11 14.15
J10294-3701 157.4323 37.0242 1957 53415 601 1.34 20.44 20.47 20.05 19.79 19.82 16.05 14.79
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Table1 Continued
SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS WISE WISE
RA/° Dec/° z
Name Plate MJD Fiber U g T 7 z W1 W2
J1326+2839 201.5101 28.6660 1978 53473 318 1.73 20.68 19.98 19.77 19.12 18.74 1520 14.04
J1232+4106 188.0754 41.1105 1984 53433 363 1.33 20.25 19.60 19.08 18.86 18.83 15.80 14.57
J12344-3839 188.6472 38.6542 1992 53466 585 1.85 19.09 18.83 18.47 1793 17.62 14.83 13.94
J114743734 176.9181 37.5775 1997 53442 143 1.30 21.70 20.26 19.32 1899 18.78 14.18 12.72
J1306+3258 196.6789 32.9676 2006 53476 018 1.43 19.74 19.60 19.12 19.01 18.92 15.63 14.54
J1245+-3412 191.3790 34.2026 2020 53431 639 1.25 19.59 19.37 18.95 18.77 18.70 14.98 13.48
J0206+2227 31.5946 22.4512 2046 53327 433 1.70 18.13 17.50 16.99 16.77 16.84 14.04 13.04
J0133+2333 23.4287 23.5521 2064 53341 318 091 19.51 18.84 18.53 1855 18.31 14.54 13.29
J1409+2729 212.2780 27.4947 2120 53852 620 1.93 22.76 21.95 20.06 19.03 18.58 14.77 13.40
J1635+1415 248.8957 14.2657 2204 53877 441 144 19.00 1831 17.83 17.61 17.57 13.80 12.22
J121542934 183.9463 29.5694 2232 53827 314 1.53 19.75 19.06 18.46 1793 17.67 14.35 13.16
J12304+-2759 187.7432 27.9901 2235 53847 463 0.95 21.76 21.53 19.65 19.24 18.85 15.05 13.71
J1248+-2846 192.1400 28.7691 2239 53726 205 1.60 20.58 19.69 18.89 1851 18.18 14.29 13.09
JO813+1345 123.3874 13.7543 2270 53714 272 1.62 20.80 19.29 18.53 18.12 17.95 14.58 13.44
J0033+0632 83985  6.5354 2327 53710 256 1.50 19.95 19.25 18.69 18.32 18.27 14.23 12.78
J10174+2303 154.3460 23.0562 2346 53734 090 1.72 - - - - - - -
J1000+2006 150.2145 20.1102 2363 53763 029 1.49 20.89 20.19 19.60 19.10 19.03 15.59 14.20
J1022+2158 155.6002 21.9758 2365 53739 625 1.17 18.86 18.61 18.27 18.14 18.09 14.32 12.97
J0249+-3320 42.4427 33.3497 2378 53759 281 1.29 19.70 18.75 18.09 17.87 17.75 14.27 12.82
J1042-0008 160.6780 —0.1392 2409 54210 285 1.45 20.81 19.68 19.10 18.74 18.64 15.00 13.38
J1045+2210 161.2578 22.1779 2477 54058 054 1.15 1836 17.80 17.37 17.23 17.16 13.25 11.79
J10504+2004 162.6271 20.0728 2482 54175 372 1.65 21.00 19.62 18.76 18.23 17.87 15.19 15.13
J11144-2222 168.5054 22.3699 2492 54178 536 2.12 1942 18.76 18.37 1820 17.76 14.75 13.73
J1133+2231 173.2800 22.5186 2500 54178 573 1.39 19.83 19.38 19.01 18.66 18.55 15.02 13.80
J1632+0942 248.0821 9.7132 2532 54589 635 1.31 19.84 1893 18.53 1834 18.30 14.81 13.35
J0849+1125 132.3015 11.4273 2574 54084 371 1.33 20.68 20.19 19.47 19.08 18.84 14.24 12.80
J1209+1651 182.2910 16.8590 2595 54207 025 1.04 19.32 19.09 18.87 18.88 18.70 14.98 13.67
J1214+1749 183.6254 17.8187 2596 54207 501 1.05 19.85 19.26 18.97 1898 18.86 15.16 13.94
J12274+1750 186.9019 17.8497 2598 54232 463 1.17 18.18 17.59 17.23 1721 17.26 13.72 12.56
J1259+2057 194.7994 20.9606 2616 54499 373 1.25 19.19 19.13 19.04 19.04 19.14 1538 14.27
J1305+1932 196.4866 19.5444 2616 54499 627 1.50 20.38 20.03 19.60 19.20 19.06 15.82 14.33
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Table1 Continued
SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS WISE WISE
RA/° Dec/° z
Name Plate MJD Fiber u g r 7 z W1 W2

J13344-2004 203.5659 20.0771 2641 54230 536 1.07 21.10 20.03 19.35 19.16 18.83 14.79 13.74
J124742323 191.9088 23.3933 2648 54485 612 1.51 19.96 19.70 19.20 18.92 18.83 15.51 14.48
J13164+2507 199.0522 25.1236 2663 54234 581 0.98 22.23 20.72 20.21 20.05 20.00 17.62 18.35
J1338+2246 204.6095 22.7751 2666 54230 299 1.18 18.74 1844 1820 18.09 17.98 13.85 12.35
J1439+4-1535 219.9281 15.5876 2748 54234 527 1.72 21.59 20.23 19.34 18.47 18.18 14.63 13.16
J15244-1153 231.0966 11.8867 2753 54234 055 1.42 20.87 19.78 18.99 1847 1842 15.12 13.67
J141741743 214.2783 17.7187 2759 54534 382 1.28 20.46 19.40 18.58 18.19 17.89 13.50 12.13
J1533+1500 233.4245 15.0165 2768 54265 450 1.43 23.53 22.76 20.56 19.50 19.24 1543 14.13
J1500+1648 225.0874 16.8152 2778 54539 012 1.12 19.17 18.52 18.01 18.01 17.97 14.40 12.99
J1533+5650 233.3126 56.8458 2883 54525 637 1.22 20.50 20.35 19.97 20.02 20.05 15.92 14.81
J10594-0934 164.8402 9.5696 2886 54498 639 1.20 19.70 19.42 19.26 19.33 19.25 15.90 14.99
JO7534-0822 118.3232 8.3757 2945 54505 243 1.39 19.48 18.61 18.31 18.08 18.19 15.41 14.17
J09254-3251 141.4070 32.8502 2961 54550 035 1.37 20.97 20.99 20.71 20.78 20.90 16.61 15.65
J0921+3243 140.4516 32.7330 2961 54550 102 1.39 20.85 20.71 20.52 20.40 20.37 16.77 15.80
J0914+4-3253 138.6990 32.8908 2961 54550 400 1.36 21.53 20.95 20.41 20.15 20.10 15.85 14.62
J1035-0029 158.9373 -0.4902 273 51957 069 2.08 20.27 19.62 19.07 18.80 18.53 15.03 13.66
J1053-0058 163.4703 —0.9813 276 51909 139 1.57 19.02 1841 1795 17.57 17.48 14.27 12.96
J10564-0012 164.0902 0.2121 276 51909 551 1.71 21.58 20.86 20.50 19.99 19.87 15.66 14.23
J1104-0004 166.1701 —0.0782 277 51908 077 1.35 19.98 19.32 1899 18.94 18.88 1541 14.12
J1107-0051 166.8686 —0.8563 278 51900 214 1.73 21.36 20.68 19.63 19.03 18.70 14.42 13.01
J1133-0057 173.4220 -0.9611 282 51658 215 1.70 21.09 20.18 19.39 18.67 18.30 14.24 12.79
J1158-0043 179.7203 -0.7172 285 51930 189 0.98 21.63 20.50 19.70 19.38 18.83 14.53 13.55
J16074-0058 241.9956 0.9763 345 51690 363 1.79 20.79 19.95 19.64 19.10 1885 15.40 14.18
J17164-6434 259.0158 64.5730 350 51691 145 1.53 1831 17.78 17.31 17.18 17.24 14.72 13.74
J17234-6547 260.8089 65.7962 350 51691 604 1.44 17.63 17.35 16.94 16.87 16.87 14.02 12.93
J173345520 263.3785 55.3419 358 51818 127 1.20 19.88 19.21 18.71 1846 18.15 14.52 13.31
J17294-5547 262.2890 55.7857 358 51818 284 143 19.24 19.24 18.69 1851 18.38 1544 14.39
J1725+5254 261.2527 52.9139 359 51821 139 1.36 19.52 19.42 19.15 19.24 19.04 15.70 14.37
J17364-5855 264.2424 58.9172 366 52017 638 1.62 21.86 20.92 20.03 19.55 19.24 15.62 14.44
J2339-0029 354.8934 -0.4924 385 51877 221 2.03 21.78 20.81 20.19 19.85 19.28 15.71 14.43
J0321-0013  50.4635 —0.2230 413 51929 102 1.15 20.30 20.09 19.61 19.67 19.78 15.65 14.57
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SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS SDSS WISE WISE
RA/° Dec/° z

Name Plate MJD Fiber U 9 T 7 z W1 W2
J0925+0136 141.2972 1.6053 475 51965 310 1.80 18.38 1831 17.95 17.54 17.47 14.14 13.08
J12354+0132 188.9581 1.5480 520 52288 001 1.29 21.40 20.81 19.94 19.16 18.87 14.96 13.99
JO857+5031 134.4673 50.5234 551 51993 538 1.39 20.40 20.06 19.47 19.16 18.92 14.84 13.37
J1040+6122 160.2032 61.3792 561 52295 329 1.16 19.77 19.05 18.48 1829 18.12 14.12 12.86
J0849+0217 132.4738 2.2860 564 52224 010 1.11 19.55 19.17 18.83 18.77 18.69 14.86 13.69
J1045+0540 161.3088 5.6755 578 52339 574 0.99 20.60 19.95 19.38 19.24 18.96 15.16 14.11
J1432+0352 218.2217 3.8823 585 52027 159 1.69 20.72 19.98 19.61 19.09 18.80 15.03 13.59
J1355+6152 208.7761 61.8694 605 52353 319 1.36 18.93 1872 18.31 1814 18.12 14.69 13.44
J15074-5804 226.9116 58.0703 610 52056 064 1.45 19.61 19.04 18.30 18.19 1811 14.97 13.90

33-14



	1 引言
	2 样本及方法
	2.1 红移选取及目标样本
	2.2 训练样本选取
	2.3 CNN结构与训练

	3 结果
	4 总结与展望
	  附录
	1　新发现的FeLoBALQ源表

	 
	参考文献

