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B0320+39
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B0525+21
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B0626+24
B0820+02
B0834+06

B0919+06

B1112+50
B1133+16
B1237+25
B1541+09
B1612+07
B1737+13
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B1900+06
B1905+39
B1907+02
B1907+03
B1907+10
B1913+10
B1915+13
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B917+00

B1919+21
B1920+21
B1923+04
B1929+10
B1929+20
B1933+16
B1937+21
B1944+17
B1946+35
B1953+50
B2000+40
B2011+38
B2016+28
B2020+28

RA
3:04:33
3:23:27
3:32:59
5:28:52
5:43:10
6:14:17
6:29:06
8:23:10
8:37:06
9:22:14
11:15:38.4
11:36:03
12:39:40
15:43:39
16:14:40.9
17:40:07
19:01:32
19:01:39
19:03:30
19:02:50
19:07:35
19:09:38
19:10:09
19:09:49
19:15:30
19:17:40
19:21:04
19:19:50.663
19:21:45
19:22:53
19:26:24
19:32:14
19:32:08
19:35:48
19:39:39
19:46:53
19:48:25
19:55:19
20:02:44
20:13:10
20:18:04
20:22:37

Dec
+19:32:51.4
+39:44:52.9
+54:34:43.5
+22:00:04
+23:29:05
+22:30:36
+24:15:43.3
+01:59:12.4
+06:10:14.5
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+50:30:12.2
+15:51:04.4
+24:53:49.2
+09:29:16.3
+07:37:31.0
+13:11:56.6
+03:31:05.9
+07:16:34.8
+01:35:38.3
+06:16:33.4
+40:02:05.7
+02:54:50.6
+03:58:28.0
+11:02:03.3
+10:09:43.6
+13:53:56.9
+19:48:44.7
+00:21:39.8
+21:53:02.2
+21:10:41.9
+04:31:31.6
+10:59:32.4
+20:20:46.4
+16:16:39.9
+21:34:59.1
+18:05:41.2
+35:40:11.0
+50:59:55.2
+40:50:53.9
+38:45:43.3
+28:39:54.2
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B2021+51 20:22:49.8 +51:54:50.2
B2053+36 20:55:31 +36:30:21.4
B2106+44 21:08:20 +44:41:48.8
B2111+46 21:13:24 +46:44:08.8
B2113+14 21:16:13.752 +14:14:21.04
B2154+40 21:57:02 +40:17:45.9
B2217+47 22:19:48 +47:54:53.9
B2303+30 23:05:58 +31:00:01.7
B2310+42 23:13:09 +42:53:13.0
B2315+21 23:17:57.8 +21:49:48.0
J0218+4232 02:18:06.3 +42:32:17.3
J0249+58 2:49:24 +58:51:47.00
J1246+22 12:46:38 +22:53
J1532+2745 15:32:10.364 +27:45:49.40
J1800+50 18:01:00 +50:28
J1913+0832 19:13:00.5 +08:32:05.1
J1932+1059 19:32:13.9 +10:59:32.4
J2001+42 20:02:00 +42:43
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SGR 1900+14
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17:41:31
18:10:37
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18:32:51
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19:07:14
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+05:17:56.1
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+13:30:32.8
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B1937+21 19:39:39 +21:34:59.1

J1949+3106 19:49:30 +31:06:03.8
J1953+1846A 19:53:46 +18:47:04.8472
B1957+20 19:59:37 +20:48:15.12
SGR 2013+34 20:13:57 +34:19:48
J2017+0603 20:17:23 +06:03:05.5
B2020+28 20:22:37 +28:54:23.104
B2035+36 20:37:24 +36:21:24.1
J2043+1711 20:43:20.8 +17:11:28.9
J2043+2740 20:43:43.5 +27:40:56
J2047+1053 20:47:00 +10:53:00
J2052+1218 20:52:47 +12:18:00
B2113+14 21:16:14 +14:14:21.04
J2129-0429 21:29:45 -04:29:05.59
XDINS J2143.0+0654 21:43:03 +06:54:17.0
J2145-0750 21:45:50 -07:50:18.499
J2215+5135 22:15:32 +51:35:39
B2217+47 22:19:48 +47:54:53.93
J2302+4442 23:02:47 +44:42:22.0
J2317+1439 23:17:09 +14:39:31.2
J2339-0533 23:39:39 -05:33:05.59
J1048+2339 10:48:43:4270  +23:39:53.503
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VA RA Dec EREFitl
M3 13:42:12 +28:22:38.2 Globular Cluster
M5 15:18:33 +02:04:51.7 Globular Cluster

M13 16:41:41 +36:27:35.5 Globular Cluster



NGC7089

MS53

NGC6229

Pal 14

M15

M92

M71

NGC2419
Triangulum II
Segue 2

LeoT

Segue 1

Leol

Sextans Dwarf Spheroidal
Ursa Major I Dwarf
Willman 1

Leo II

LeoV

Leo IV

Virgo [

Coma Berenices
Canes Venatici 11
Canes Venatici I
Bootes 11
Bootes 11
Bootes |
Hercules
Pegasus 111
Pisces 11

M32

NGC205
NGC598

Canes |

M101

NGC672
NGC5194
Canes II
NGC2541
NGC7640
NGC925

Coma I
NGC1023
NGC4062
NGC3675
NGC628

21:33:27
13:12:55
16:46:59
16:11:01
21:29:58
17:17:07
19:53:46
7:38:08
2:13:17
2:19:16
9:34:53
10:07:04
10:08:27
10:13:03
10:34:53
10:49:21
11:13:29
11:31:10
11:32:57
12:00:10
12:26:59
12:57:10
13:28:03
13:57:00
13:58:00
14:00:06
16:31:02
22:24:23
22:58:31
0:41:00
0:00:40
0:01:34
12:18:00
14:03:00
1:51:00
13:09:00
12;22
8:12:00
23:24:00
2:28:00
12:36:00
2:35:00
12:03:00
11:23:00
1:38:00

-00:49:23.7
+18:10:05.4
+47:31:39.9
+14:57:28
+12:10:01.2
+43:08:09.4
+18:46:45.1
+38:52:56.8
+36:10:42.4
+20:10:31
+17:03:05
+16:04:55
+12:18:27
-01:36:53
+51:55:12
+51:03:00
+22:09:17
+02:13:12
-00:32:00
-00:40:48
+23:55:09
+34:19:15
+33:33:21
+26:48:00
+12:51:00
+14:30:00
+12:47:30
+05:25:12
+05:57:09
+40

+41:41
+30:39
+35.8
+54.6

+27.8

+44

+45.4
+49.9

+40.9

+33.8

+31

+39.9

+31.6
+43.2

+15.3

Globular Cluster
Globular Cluster
Globular Cluster
Globular Cluster
Globular Cluster
Globular Cluster
Globular Cluster
Globular Cluster
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies
satellite galaxies



B1534+12 15:37:10 +11:55:55.43387 DNS

J1518+4904 15:18:17 +49:04:34.25119 DNS

J1829+2456 18:29:35 +24:56:18.193 DNS

B1913+16 19:15:28 +16:06:27.3868 DNS

J1906+0746 19:06:49 +07:46:25.9 DNS

G074.0-08.5 20 51 00 +3040 12 SNR

G039.2-00.3 19 04 04.5 +0527 12 SNR
G063.7+01.1 19 47 52.08 +27 4500 SNR
G065.7+01.2 19 52 13.7 +29 25 08 SNR

G020.0-00.2 18 28 07.0 -11 34 60 SNR
G024.7+00.6 18 34 46.08 -07 05 49.2 SNR
G027.8+00.6 18 38 52.01 -04 16 16 SNR

G049.2-00.7 19 23 49.92 +14 06 00 SNR

G38.7-1.3 1907 16 +04 32 30 SNR

G67.7+1.8 19 54 28 +31 29 02 SNR

J2032+3937 6:43:12 +39.62 GAIA?2 binary
J2037+4322 3:50:24 +43.49 GAIA?2 binary
J19494+2513 17:45:36 +25.36 GAIA?2 binary
J2035+4121 6:28:48 +41.59 GAIA?2 binary
J2027+4003 17:45:36 +39.90 GAIA2 binary
J2022+3840 14:52:48 +38.84 GAIA?2 binary
Swift J185003.2-005627 18 50 03.20 -00 56 27.0 LMXB

IGR J00291+5934 00 29 03.06 5934 19.0 LMXB

Aql X-1 1911 16.05 00 3505.8 LMXB
J0357+3205 3:57:53 +32:05:25 Taurus/Fermi PSR
3FGL J1322.3+0839 13:22:20 +08:39:20 Fermi-LAT-FAST
3FGL J1309.0+0347 13:09:02 +03:47:27 Fermi-LAT-FAST
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HB21
CTB109
4C+00.77
4C+01.76
4C+01.46
4C+00.74

RA
20:20:50
20:45:00
23:01:35
20:21:01.91
20:14:34.64
19:55:13.72
19:55:25.28

Dec

+40:26
+50:35
+58:53
+00:44:42.6
+01:14:31.5
+01:54:10.6
+00:50:25.3

EERETE 5

TiH ZFR: ANl

BRI WELREE PAST FERIEHRZ —. HTHEEA 21 JHERE 1 E 2,
R S A 2%, 5 AR S 2 A S LI SRR 2 TS 2R W . Bl IR
FAST BE izt e 0 — Loy g AT F S0, AE BRSO B Y R 34T Fh . (FE et
INFEARMER) Al 2 il . X SeYRE RIS B T (B8 EdRgw 5 3001
3043) . KB GrNE BRI, B EHEg S 3002, 3007) « Smith EiEH
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U8R (Hina B 500, NFIEHHE) -

B RA Dec

Orion BN/KL 05:35:14.16 -05:22:21.5
Orion Bright Bar  05:35:22.30 -05:24:33.0
ulirgl0 04:34:00.03 +08:34:44.6
ulirg59 16:52:58.97 +02:24:01.7
y Cygni 19:50:33.92 +32:54:50.6
Comet 46P... - -

Lockman Hole 10:51:56 +57:25:32
L1489 04:04:43.0 +26:18:57.0
L1544 05:04:17.2 +25:10:42.8
B 68 17:22:38.2 -23:49:54.0
J18517+0312 18:54:13.4 +03:16:10

J18574+0812 18:59:51.4 +08:16:47



J18422+0104 18:44:46.8 +01:08:03

J19240+1806 19:26:17.0 +18:12:15
J18485+0010 18:51:08.9 +00:14:32
TMC 2-3 04:29:57.6 +24:11:26
L1527 A-1 04:35:05.1 +26:08:37
L1534 04:36:36.4 +25:35:14
TMC1CP 04:38:38.5 +25:36:30
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BNEEBIZAA AR I8 I E 5 R B A ERIAT ZPRIAER CRIEH] FAST
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e

FAST FIMUASRE . = R, L Arecibo B8 KA LR IX
WHZ5AFHR (BREEIRT) : 7. SR, . 825, 59

ER (B B80T 500, XFIERFRFE) -

TRAFR RA Dec

HD 189733 20:00:43.71 +22:42:39.1
V830 Tau 04:33:10.0 +24:33:43
BD+20 1790 07:23:44.0 +20:24:51
AD Leo 10:19:36.277 +19:52:12.06
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PESIRIER IR A, BRGNP RS R B AR, [R5 R AR 45 45
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T 4h HI/OH W USCERAER I : TR S R i B rE i 2R A bl e 55, HT A OH Wilic 2k
JUT 72 5 HE O BRI ey 20 88 S AR RE i — F- B¢ (e. g. Allison et al. 2015,
Gereb et al. 2014, Maccagni et al. 2017) . FJFHKEH HI Wediesk, FATTATLA
o) H R AN R BEE R 04T, DACERII AGN B B SAR o3 A o i) AR
WIS 2k, B BRAE A 1 MASCERIN 21— 151, Gn 5 s R B 1) FAST RESEHRINZIBE 2 1 ek
W2k, M2 KRR EFRIMAEA, FHXT SR T A 45 B I i FR i o

AR RS AR B R A B R R R R AR (Cold Neutral
Medium, CNM) ] j&@ i ik 41 (<1GHz) HE B Bk 5 # & & 248 (Carbon Radio
Recombination Line, C-RRL)7NEf. M4 2R 5 B Bl BT GE 4% - & T B0 A8 1k a4,
AI1R 3] ONM SARI IR . T EESEME S, T H T O 22RES.
. AMEALEEENL, TUWECRES TEREL. AR EE. T5HE
SRR A 5 K 4T AN 2R [CTT1158um. HI WRUZR HEAT M= MERIT 7T . XHIA] A2 R
PRI, I PTHFFC A S AR A A A TR S R R AT R, K2 RPER TR
TR AR R

H #l, FEXTR M2 AR BEA C-RRL £R3MH, { LOFAR X M82 fg Th#RM . {8 FAST
TR S, AT A AN E 2G40 C-RRL [RRFFCREA, [EIIN 9K %N LOFAR 7EA5R 78
BB AL, PIHMTHEE&AEA 8. A4h, 755160z SR JE 53
S H-RRL, 7F 1-1.7 GHz JEFEWNIHEAT H-RRL #£28 (~252%) 201, REHE L R
W, DRI E R WIM P E i

FAST F)JHAFIR 5

X1 ARA A YR 4 HT A OH W IS W, FAST A /2 % 128 % R (raw sensitivity)
AT DL R 8 1 R 73 R D0 381 2 0 30 o 2 A b M T UG, X S YR AR 6T FAST 7 L
W BLH beam JEA _FHE pSIR, HEFJRIEE AT AS% ALFAFA 23R, AJLAZS FAST 3E
FRES25, AT LLE 4338 & R FH NI R E A2 350 40 58 G R A 19 FAST #4719 AR
FAST F 75 73 5 e L A2 AF X 559 16 RRL WL IATE 78 B A fe 25 . o HARSR VG 270~
8TOMHz [F)7ZE 217 55 & MU AT RRL [ FEAE S5, 8T Arecibo K GBT. AHELT VLA,
BT AR SR A o R SRR B S IR, DR L # . 5 LOPAR ] T AR 7 o
A A AR

JEFR: ALFALFA W 5| ZRJR3R, FAST AJ WLRIX P B BH 25 HE SR (78 HoAth o Bt A W
WARFE)

BHER:

B RA Dec
NGC1052-DF2 02:41:46.80 -08:24:12.0
M77 02:42:40.7 -00:00:47.8
J000520.21+052411.80 00:05:20.22 +05:24:10.1
J045647.17+040052.94 04:56:47.17 +04:00:53.2
JO741+3111 07:41:10.70 +31:11:59.8

J075525.51+172836.59 07:55:25.42 +17:28:37.5



3C190 08:01:33.5 +14:14:42.2
J084307.11+453742.8 08:43:07.11 +45:37:42.8
J090325.54+162256.0 09:03:25.54 +16:22:56.0
J0954+1743 09:54:56.80 +17:43:31.1
NGC3079 10:01:57.8 +55:40:48.5
J1009+0713 10:09:02.10 +07:13:43.9
J102230.29+304105.11 10:22:30.31 +30:41:05.8
J102400.53+511248.1 10:24:00.53 +51:12:48.1
J103932.12+461205.3 10:39:32.12 +46:12:05.3
J104117.16+061016.92 10:41:17.16 +06:10:16.5
NGC3628 11:20:17.0 +13:35:22.2
J112332.04+235047.8 11:23:32.04 +23:50:47.8
NGC3690 11:28:31.3 +58:33:41.8
J124707.32+490017.9 12:47:07.32 +49:00:17.9
J130132.61+463402.7 13:01:32.61 +46:34:02.7
3C293 13:52:17.8 +31:26:46.7
J142210.81+210554.1 14:22:10.81 +21:05:54.1
J152446.01+230723.5 15:24:46.01 +23:07:23.5
J153452.95+290919.8 15:34:52.95 +29:09:19.8
J155902.70+230830.4 15:59:02.70 +23:08:30.4
J162439.08+234512.20 16:24:39.42 +23:45:17.5
J170815.25+211117.7 17:08:15.25 +21:11:17.7
Cyg A 19:59:28.3 +40:44:02.0
J223246.80+134702.04 22:32:46.28 +13:47:00.7
Cas A 23:23:19.7 +58:48:42.0

RHIRETNAE 8

Wi HZHR: % RIATSME R AP RS ER

E%/%A: ﬁ%! ﬂ%%’

BHEER

000, FhER, GKOKTG, FRAE, KRB WS, B

Iy

A FAST W FAT PRI 3] CO {H2 AT M B VS 21em LRI A1 A FRAT#E COLD
GASS &5 — SR RAEARHFIRE] T 19 MF CO (R EEM HoREESS T (HA2 BRI 3
PEE 21em RO R XA 70 T AR ERBCA R 2P ER NI R A E b
re LU AFRE Y, RO o A2 CHT JE R, 10 H. He 2 ANEI R4 HT R A4
SRS A FAST 50 2T 2L B A R R, IR E RN P IEE- T A2 E 1
AL UL R AR TR AL BE A SE IR A B -

UDG 2 RZBPEAMM: UDG 2 & (ultra diffuse galaxies) & il )JLAEE T E A
Bif% (ultra—deep imaging) FARKIMAI—FimRRETEER, TORE 4




24 mag/arcsec’, ARAE > 1.5 kpe, HAEE & BN IERE 2 R/NHED
. WIMRE, UDG il KRB AW, —REERD (¢-7 0.8), REH, 1F
BRI E T, BB (g-770.4), RN, 72 RBEMIHE T, H
PR 205 UDG 25 SR, Mo/MS 1-100. T UDG iz dEH %, HIaaEiina
AR AR ) )25 BART o, TR 8 KRR Im R L/ IR . T
FH B R 2 ) e e A e HT 1% 2%, mT DA ELE 2 5 15 B £1 8% A e % 30 P55 25 . ALFALFA
WROZKRIMT 1154 UDG (Leisman et al. 2017), &ox 1 4 EEMMILE UDG BT 4T
FRE . UDG H BT E3A WAMIERERS . —MEERT EERKAZIESHNIR
#= (Amorisco& Loeb 2016), —Fi& 2 R RFHHE IR ARk B4k
Fe424b (Di Cintio et al. 2017) . HI WATPAELH & UDG Sk & &, AT
7~ FLH AL

Arecibo AMME]. Fiit HI Ji & KRR RN : 7 Arecibo 5 SDSS i K HE A1
KX, BB WEE REA B Arecibo [ ALFALFA (& T, 171X 46 2 RAR 0
o REEEE, WM HL RS T ALFALFA 4. 5ol R MAR R 2=/ 3 524 L,
XU RATRE RSO RS R AN A T E R, FAST HETH REBUE S ALFALF. &
AITvh R X s B R AT BREZ NI, A e 2= B B 2 RTEE RS HI iE
o RHERRYE, FER UM E Z R RH 72 R

Wil a2 RA R ES: B-0 BUNiRH, 484 0.1 ULE, BERENIE
02 ZR 1R EL A5 S 25 150, T e 5 1 (2=0) & 28 B PN BB 48 K370 R it m 2L IR B &R o
WERERBHEIOAANRE SHPHEESAENER, MG ERIEYLSAZ1.
3% Butcher—Oemler 1984 SERIMIMILZE R, R4 0. 4 42 KM E R ELHIEIE
20%-40%, EHEERBNEEZERLY, &3HHASEMNER. /EHEEN AGyr
N, BERIEE, S, SESE, HEERMEREZL T ERKSA. BT
WAARIBRE], H ATk AR S A T IX — I R B T 7T, ALFALFA & KRR 8
=4 0. 06, HIPASS I R LIRS 5 i A ¢2=12000km/s, ToIENHE — I G AT IR AT 5T
H Al WSRT Hizm Bz 528 Kl (A AR 43, FRIME] T ANZLFE N 0.2 FIR DL/R 2 &R ]
P 160 MR A &R FAST REUE R, HRENIRMAE N 0.2 ME EERME RHF
JUBER A, X IR T ANV PR U g A A SRR DN B v 20 8 A R A R R PR
SR, XA R R ATE A DA S IR AR AR A E EEAE

R MR SR R Stk : B RBIA A (intracluster medium, TCM) 1)
MEF|E  (ram—pressure stripping) IEFER] LA ROFSL g B R B AR R N ES
IR S SR, RS = X #ui ot R NSRS R RS I TR, BRI S 1Y
AR ER IO RS A ENIRZ AR A . JFH, ARAIESTERK
M2 &AWL T IO BB i AN SE ST RFE . IMAVE S SRS Z A A2
DB A SR T DU FTTE A (W1 Sun et al. 2007) ? B IVEMIE SR
AT AR R S RE (WA 2 IS FE, Zhang et al. 2014) ? DL ) df) ik
B2 BRI SR A A, T e H e B 1) A S 0 BRI DR ek S ) R SRR
RN




Wi & R NGC 4388 fii T Virgo & &M (d=17 Mpc) H, 7E 2 1Z4HT (Vollmer
2009) Z PR SRR, Bk T4 85% KRS K (Cayatte et al. 2010).
MIXAN B R RN E RIS TE AR T — 2 2RI 7100 kpe KEMRE
iF (OQosterloo & van Gorkum 2005, 0vG05; UL 1) . FESENT NGC 4388 —¥i,
P ER S Ha REEHEESMAAET (B 1 EARE; Yoshida et al. 2002) .
FEE BTSSR S B AT 7 b R 3 S ATA SRR G R R TR T
{8 (Roediger et al. 2006; Vollmer & Huchtmeier 2007, VHO7).

SR, S U e AR A/ el g G iy TR A BR A1), b Al A SIS AR N 2] T A 107
em I HEE S, GEEFLAEEmEE (WSRT, 0vG05) ML R HE T 42 ik 25 B 45 M 1)
RS MBI (Bffelsberg—100m, VHO7) MM TEEEARK (9.3 f4r), 3+ H.,
KA 52 B 6 M87 S M Sl 4w i T4, B H A AL AT R 432 7 A IR r 4%

AAEIEE . FAST BIRFLAR R WRE T /N AU SR AT BE K I AR AR
FAST B H T 21cm ZREEMMI, 753 NGC 4388 PN 3B i H M S 4R B A 52 44 1S
WA EBARH R S5, JHE5E CO. Ha X R Z W EBEHE, Hih%

SRR RAE A ZR G PERT, A3 2% TOM A rh PR A4 A 5 D 775 b A B A

FAST HURU M.  FAST MIHRs, Mol dRINBE, TRAHE, RILSRATE
H 18 A s 55 H v SR i B

THER:

TR FR RA Dec
COLDGASS 124006 00:19:47.33 +00:35:26.8
[TT2009]30 02:22:54.7 +42:42:45
COLDGASS 108080 08:01:34.49 +09:18:17.5
COLDGASS 56319 08:03:22.76 +09:57:45.8
PID3033-18 08:50:56.79 +29:12:0.66
PID3033-22 09:13:39.47 +29:59:34.58
PID3033-12 09:16:1.78 +17:35:23.33
MaNGA 8250-6104 09:21:38.74 +43:43:34.1
COLDGASS 109045 09:25:15.42 +10:53:12.2
PID3033-3 09:29:7.2 +30:8:26.85
MaNGA_ 8439-6102 09:31:06.76 +49:04:47.1
COLDGASS 109097 09:38:34.45 +08:53:16.4
PID3033-5373 09:59:59.7 +05:19:52
PID3033-13 10:07:30.67 +14:58:2.5
Abell963 10:17:3.9 +39:01:31
PID3033-5721 10:32:17.9 +27:40:03
PID3033-5826 10:42:09.1 +13:44:45
PID3033-5840 10:43:31.0 +24:55:14
PID3033-5882 10:46:45.4 +11:49:21
KKH65 10:51:59.2 +28:21:45
PID3033-1 10:57:55.12 +8:30:16.25
PID3033-6 10:58:00.04 +8:25:4.34

A1 B i



PID3033-30
NGC3521sat
PID3033-9
PID3033-6277
PID3033-6350
COLDGASS 12460
N3625-DGSAT-4
N3669-DGSAT-3
PID3033-24
PID3033-27
PID3033-25
PID3033-11
PID3033-5
COLDGASS 112106
PID3033-15
COLDGASS 24094
NGC4388NE(304€T™x304€™)
PID3033-23
PID3033-7772
NGC4631dwl
PID3033-7961
PID3033-8024
PID3033-8054
PID3033-29
PID3033-28
PID3033-8
PID3033-10
PID3033-19
PID3033-16
PID3033-7
COLDGASS 113100
PID3033-14
PID3033-20
KDG218
PID3033-17
COLDGASS_7050
PID3033-21

KK227
PID3033-8853
M101-DF5
M101-DF7
M101-DF4
M101-DF6
PID3033-26
COLDGASS 7286

10:58:28.32
11:05:40.7
11:08:24.97
11:15:06.0
11:20:14.7
11:20:48.31
11:21:40.79
11:26:38.78
11:52:42.6
11:40:41.67
11:44:2.15
11:44:47.8
12:01:47.64
12:03:36.94
12:06:38.92
12:20:30.18
12:26:30
12:35:41.17
12:36:19.9
12:40:57.0
12:47:47.0
12:54:07.4
12:55:48.5
12:56:27.86
12:57:31.96
12:58:35.19
12:58:35.33
12:59:35.71
13:00:08.13
13:00:33.68
13:00:35.68
13:00:37.86
13:03:49.95
13:05:43.9
13:24:10.01
13:49:09.69
13:52:22.75
13:56:10.1
13:56:11.0
14:04:28.1
14:05:48.3
14:07:33.4
14:08:19.0
14:08:30.7
14:14:32.05

+24:22:23.33
+00:07:15
+28:36:42.18
+14:47:02
+13:35:21
+03:50:21.0
+57:24:37.0
+57:41:19.1
+20:37:52.7
+20:20:34.61
+19:56:59.36
+19:46:24.29
+21:5:8.58
+02:37:49.7
+28:10:26.88
+11:20:27.4
+12:50:00
+26:31:23.06
+25:59:34
+32:47:33
+04:20:07
+27:09:09
+04:18:15
+26:59:14.7
+28:28:36.97
+27:35:46.95
+27:15:52.85
+27:57:33.35
+27:58:36.98
+27:38:15.91
+27:34:27.3
+28:3:29.12
+28:11:8.62
-07:45:32
+13:58:35.52
+02:45:11.6
+21:32:21.66
+40:18:12
+05:00:39
+55:37:00.4
+55:07:58.4
+54:42:36.6
+55:11:24.8
+8:55:54.87
+03:11:24.9



COLDGASS 114048
PID3033-9436
COLDGASS 9704
PID3033-4
PID3033-9915
PID3033-9935
COLDGASS_26958
PID3033-10041
Abell2192
COLDGASS 10943
COLDGASS_10948
COLDGASS_10952
PID3033-2
Pegll-UDG37
Pegll-UDG25

14:28:55.80
14:39:11.1
14:40:59.30
14:42:49.59
15:35:23.5
15:37:36.9
15:46:54.34
15:49:00.8
16:26:37
22:15:40.59
22:16:36.89
22:16:57.96
23:13:40.5
23:22:08.2
23:22:19.5

+25:44:15.5
+05:22:07
+03:08:13.5
+8:47:43.61
+12:02:51
+05:58:28
+05:53:28.4
+05:11:27
+42:40:18
+13:36:17.0
+13:15:14.4
+13:32:35.1
+14:1:15.57
+09:54:47
+09:37:07
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1. FAST Z#%l% BRI HF#ER
Commensal Radio Astronomy FasT Survey (CRAFTS)

2. HEmEMZERERKER
Galactic plane and Andromeda Survey (GAS)

1. FAST Z#% BArEE AR
Commensal Radio Astronomy FasT Survey (CRAFTS)



CRAFTS & FAST WJE/INRALKRIIH, H 2017 FHH1S 2 E K EH SR L i R

(AT o BRI 19-3 iR LE T E R AR/ 5 7 R R 414 3 66 &
Z IR RIX . (R R P R BE AT kb 2 48 F AP PEA 21 BRI
Ko BRI AR E BRE . 19-P KRB AR Dy 1. 05-1. 45GHz, &4
BRIK NN 2.9, BILEA S IRTEER LR T A SR i R K2 2 12 70, 3R
AT X HEAN BT R XA 1-2 36, SR 2924 220 K, 2946 5000 /Nt Eil R
() RABUE 29 5 ALFALFA 38K s £ 45

WEH E R AR Dy: A FAST KBUS S bk AT FRB SR8 PRI FTRK A
BRSPS VLB K b S LA HESh NN 24 51 0 DN s BRI BN 10 I RIERE R,
BT REAG s S8 AR DX 8] 0 R Sl AV el e v AR P PRSI OR A 4 221 1 9T 28
ARG AR 7R B R A B 185 Ol B AKERIE A MR 7 7 S HAt A di ke
PR T

FAST receiver offset 21.9 arcmin

40

<+—_——8

FAST 19 J R LIRS

10 IR TR

CEED 19 AL

i L £ B e A =

= CFED EREAHKKX.
b ® FHEZ X I8A FAST 4148

~20 HERH 78 76 X4, S22k RN

Declination offset (arcmin)

a3 220 10 0 -10 -20 ReAgi+5° , HAEERR

Right ascension offset (arcmin)

HRG, [ [ R SR T
[f] o

BB A -

PR 1 “FAST EERS R I8 KRR« 2585 (5t N) « £% . George Hobbs.
KHH. BT



VR 2 “J T FAST I Ak ik D EE 2 51 0 ed R ™ = 44738 (Aot 0 Z=Rli.
BRI K]

TR 3 “HP IR ERER” - KB (A5 L R, fLE. KA

VR 4 “H ] FAST IERE 34 2 B2 H AR RN S8R IR REEHWT L7 = BRRRE (7
AN L EWE. RO RAY

WIHLZRH: ™R, FrER M. BT Bk sk, ThEaE. £, &
SR BREEE . ZM. ZERh. B A AR
#H2% PID:

3002, 3003, 3015, 3017, 3025, 3049

AN T A A EHE -
AN SR E Y HI Blank Survey Test) 77 F R MR (drift scan)
A 2T 15 K

XFF 19 PR IE R AN S AT Se 06, FEX B, B R R A

T Lockman hole iX—4= KA P& E % B S AR A0 R X 347 € #nillik, 5 LAB, GBT,
HI4PT 25347 41 E AR L XS o

XF FAST & Bk i J2 fige b A T F s s IE RS 0, M iR 7R 224 2 T
RERERILIN,  BFOME RO TH NSRRI (8] 2975 1 /NiFe £ 2019 Fiih FAST #43
T100 AR TR o BRI L L [ PR AR RIS IR L 3 A
F 3 AR AR T HoAt R Y B e BT 5 ORI 99, DRt A g B FAST H CikdiE. 534h,
XEB A I B AR AT A% s ARt ) DA B BA TR s iz ik vk ARSI AL L, IR xh
A REFIREE B SCHAT VIR R, A BT FAST 42 R 15 5 R 5 SR I . X i/
A EERAE A H bR, 7 ZH] FAST JF s /NN (e 0, SRIZR e )5 1
FHAER -

FIF CRAFTS Tt B JF & (IS A FRB R J5 s X FAST KX A E & FRB Al gEE K
FRB FF JEEREL I o 3E4T J5 i 1 BE DA A0 [R) I A A B2 R ILFE 2 10 FRB EE B BRI,
B T FRB B % A& 75 0 3k A7 1F 55 2 3E AT R PR 1)



2. REHEMZEREREKR
Galactic plane and Andromeda Survey (GAS)

ATTH S M FAST XHRT &R AR 2 ZR (M31) MIFRL R 2 AR IR B,
ZEEHUER, KA TR AR A BT ORE Y A) 0 AT . ARTAIA] 19-38
ARSI 1A I TR AR 73 R ORI AR IE 1] S M3 T AT IR B B . B
RIS A1 2109 1 /N, 78 5 M31 2975 100 /NS, 53 AN i T A R 0 B2 ARid 75 2244 300
NI o B RN R AR 1 B o U B 24 5x10 e

FERTE bR LA R A S K& M3L DL AR A Bk b B REAS, JRRITSI )
Roi6 . B RN REN I SREUERARS A T A R R e BRI E, 456 “H
S WRE DT AMMEE, REVTCER L, G X SRk 2
T 2 B BOWI, PRI 2 2 ] BRI AR 78 s 24T i R A O 0 ot e UM U
fAl, S FAST WLIEE BOREALARE . TS R R-M31 B R RS 0 A K i
W5 o S RFALL o

FIF FAST 19 P BN AR A 3647 10-30 43 e A5 HOARR A WL, #8300 32 8 T LA
1T Arecibo FIZRIIH 4-6 £%, M HAM R ERA-65. WU Bk b T 508
fikip 2 (Smits et al., 2009; Lorimer private communication) , HHRZ SR
R Rk EAOOUE RSt FAST 118 REUE IO Ay B2 IR AE AR 2 IR Ab ) ik v A2
X FHIF FUARIA] R g A AN PE A B KR L. R FAST FERREFRENT (R4 2P/ N/
/NI R R BRI R B AR M31 B R AT HT s R m o An.  CART DRIkl 2
225 H M31 B24% 35 kpe &4 (Chemin et al. 2009, Braun et al. 2009) , fF
H2h e MR R G AL T W SR A 35 4k 258 e R P 1 46 88 1 4,
/NI T BRI E] 45 kpe A H RS, PN RL AT AR AE S 48. 4 kpe.  (fR
ERGIRE 25 K, FIRSHR 1 MHz (2000 ANEIE) , A RFEWHEFR Aef£=50000
m2, FHEEHEE 200 km/s). AT B IX W I B A M3 1 SARTEAE AR 2 S K
SRIBEHEVL MFC B 0 A, BUE 45 R S KU PR e 1 264 T A B AEE T B

WA T N AT

XHRAL Arecibo 8 o XIAMIAT kP B R, KILE ZARFIR K ZA Kb 2
Ak B XU R G %I H & EHFH FAST B )RR, 78 H A XY B i Bt
(4R SKA) 58 438 AT Z W R Se T Mk B RAN AT, 3 [ kb AT AR R
ESEE SRS

FETT e Jik b F Bt R AR O RIS, ) P R 0 B e PR R, SEZB 22 ) 2 H s [ e
Mo FIH— R RISE RS FREE B bR, FEIFE M3 2R KILH HT (421 7
A7 B ) S S A



M31 IRERMRNE H T % RANAAER A s, 5% 7 4 IR FAST-19
BOoRTEIRPHE CHIED , onoy 21 MR, X M31 BRIy e B .

BRIk A R AT 2 00 Bk S e A B AR O B 19 R k2 4 S HdlE R
FAST H RIAFfifi i o7 S8 550 Bk Ak, 38R H HHRIJT A& FAST 230K RFT 151
FHIR T %, DAR Kt BRI 77 % o FERFFATE S TS T, S5 0RE T —
T RK/NEEER) FAST REEZ B2 A AR ISR B, AR H 24T 45 W5 — BN 8] )5 [ 4
[ B SR T X 2 5 53 R 2 e



