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Abstract

Abstract

In the spectroscopic survey of galaxies, double-peaked narrow emission-line galax-
ies (DPGs) have emerged as important probes for studying galactic structure and kine-
matics due to their unique spectral characteristics. The double-peaked structures of nar-
row emission lines observed in their spectra typically reflects the presence of ionized
gas with different velocities in the galactic central region, providing key clues for un-
derstanding the sub-structures within galaxies. This study systematically analyzes the
classification and physical origins of the DPGs based on MaNGA integral field spec-
troscopy data from the Sloan Digital Sky Survey (SDSS), revealing the diversity of

double-peaked features and their association with galaxy structure.

In the first part of this study, we use galaxies from the final MaNGA data release
to detect double-peaked narrow emission-line spaxels (DPSs) by examining the double
Gaussian profiles of the Ha-[N II] doublets across all MaNGA spaxels. A total of 5,420
DPSs associated with 304 DPGs are identified, each DPG containing a minimum of
5 DPSs and being free from overlap with other galaxies. We find that DPSs can be
categorized into three groups according to their central distance r/R, and the velocity
difference Av between their two components: the inner low-Av, inner high-Av and
outer DPSs. By incorporating the physical characteristics of the DPGs into their DPSs,
we demonstrate for the first time the existence of statistical correlations between barred
DPGs and inner low-Av DPSs, AGN-hosting DPGs and inner high-Av DPSs, as well
as tidal DPGs and outer DPSs.

As demonstrated in the first study, the DPGs in MaNGA survey exhibit a physical
correlation with bars, AGNs, and/or tidal disturbances. How these structures, especially
the bars, give rise to the double-peaked features in the integral-field spectroscopic (IFS)
survey, has not been fully investigated. Further studies of barred DPGs suggest that their
double-peaked features are more likely to originate from gas nuclear rings associated
with bars rather than simple gas inflow within the bars themselves. We find a good
correlation between the radius of the nuclear ring of each barred DPG and the maxmium
centric distance of its DPSs, as well as a correlation between the velocity difference
formed by the nuclear ring and the maximum velocity difference between the double
peaks of its DPSs. By simulating the galaxy velocity field and flow distribution, we
have verified that the nuclear ring can form the observed double-peaked profile under
the PSF effect.

This study provides systematic evidence for the physical origin of the double-peak
narrow emission line phenomenon, revealing the important role of bars, AGNs, and

tidal interactions in galactic dynamics, and laying the foundation for future studies of
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galactic evolution using integral field spectroscopy. Future research will focus on the
deep integration of multi-wavelength collaborative observations, high-resolution imag-
ing, and dynamical modeling. Next-generation large-scale survey projects, such as the
China Space Station Telescope (CSST) and more sensitive integral field spectrographs,
will significantly enhance sample statistical quality and spatial resolution, addressing

the current uncertainties in identifying the physical origins of the double-peak features.

Key Words: Galaxies: Structure, Galaxies: Evolution, Galaxies: Kinematics and Dy-

namics, Galaxies: Emission Line
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L1 KR ERSAALE

H 20 4 20 AEACIR IR - WA Eh T I 2 B B 2 AR T &R DASI ) ST
HADK, NERFHBAIAAE T BRI . BOATACTE R B R 7]
FH I EMGE 2E, ERAR B PNERWHT I ER RS K
FE RIS B, iR 2R RS R T 1B0E: AT LY I DATE . SRS
BRI, 1E51 015 R BAE R ERE S, Frgt FiscE 1 B4 55
T BKRERFANAHSER . ERFSSEMW IS Ta gy adm,

B RGP ar R ry RGO 2, AR OFE T AU R DX
BRI . R s eI O, XA . R IR, K
62 BARCE GIEROR, RERE AT E > KRR G, 15 2 R Y E
(R AR, &Rt kasshe M DR ) it R RCR
RITEEARARRL. B0, fEREeER R e, Wty k]
(Sloan Digital Sky Survey, SDSS) H 1998 /53 AK, FEEHAIHM 2.5 K
Binm 52 0 NIR RS, REPER 4 K2 U4 2 — AR DRI T AT DG B
6, TR ADEEH GG B AR, e T N E B0 T R =4
HiPE . A 2020 4 SDSS-IVUY g SDSS B 551 H B IL4A 1 T 29— 1 T A4B
R ARG, (Hi2, SDSS Frifitiy @ sotertitdidn, i fr EimgintiE
HR B O I FLE ok B DG 2Rl 8 21 1 6 AL DG UG 2EAT 6 R0 2
gl 2HITHLA B, SDSS (A Gk s M FR 2 3", Sk
P B R PO IR R T . T2 &2 B NN RIS AR, WAL T 0
AR B S HAH 2 T B BE 4% (Active Galactic Nucleus, AGN), F|E &
PIZBR SRS, BRI AMNE IR, AW RS54 5w IR AN R ) B 1 -5 3
JIEEE T o AUHREE B EF ISR , FRATHE ARFSE B 5 H N ) S 1 B T I Ak
B Ab2ERR R s MERAX 43 AGN [AX X 5 AN AY 5 [RIFEXE DA £ B2 R B 7 S RAE

76 (Integral Field Spectroscopy , IFS) $ A 1 3 4R Sfe e K SO
GG T RE TR AR TG GG R, TFS 7Eas )70 313, 4K
PAERE . Bl & A A R ar s . AFTEGOGIE R TEZE 2 R
LA BEWLIN . RN AL E, TFS By SR BESG R AT SR U B R Gk 2
SEHN B R e S R A LB UL, [RTPEREOAS [R] X 6, A figd 2
RNTBBh 12 S FRERIBR . TFS 32 BARFEIZEUM , RRHEH TE R
RARE, R RFEAG T B AT RE.

IFS £ AR P2 AR 3 BoC (Integral Field Unit, IFU) [ROGiES
PR, FERBEGH. CARASGY 25X =M U R, 54 (Lenslets)
R G e — Al & B M2/ TFU 180R . B T2 R AL,
REATE B AU NOER , BASEHRX N T P i — e B, X

1
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BE ARG R B i OGS0, DGO B R B ER TR, M
117 SE U H bR 42305 B -5 — 46 E B R IR AR . PR HAE R & i 25 6]
S PEREGIE A, DAL ARE P S R, R R Bl e B Y OSIRIS
(OH-Suppressing Infra-Red Imaging Spectrograph) J&i%{% 161 X7~ 2 KA fk i
% (Gemini Multi-Object Spectrographs )!'” P & Subaru B34 CHARIS ( Coron-
agraphick High Angular Resolution Imaging Spectrograph )!'8) #5375 5% 20 #1143 WL 37
it

JGEFR (Fiber Bundle) 53437 JGiG AR —FhF HIDGEF HOR —4E 37 431
ILZS AN, R 3 28 DI 1) ' A% i B G A AT (8 HOT D Sy i Al
BFE . WL RIGIEHE R, St a s, EEL ER
) =GR Ty o IXFPEORES & T RG5O - FEE, Iz Y,
T RSO . VR B EACERPER =AM 4F R g IFS s KT H , CALIFA
(Calar Alto Legacy Integral Field Area Survey) . SAMI (Sydney-AAO Multi-object
Integral Field Spectrograph) DA} MaNGA (Mapping Nearby Galaxies at APO) i
WL AR BEASHIUA ., 25 1) 2 55 45 5 450 . CALIFAUT J2 gt o R hir ]
FERILEH T 2010-2016 4E[AIfFEH] 3.5 KEiLHi 5 PMAS/PPAKIFES (% £1.7% 3 il
0.005-0.03 A%y 600 /4~ A PEATIR KA H o HAR: H ARG B R R LA ik
(Blans B+ k), BRES-SFXRAUNLERIF G SHENEH . CALIFA
WILBIETEE TER 25R, WK, TEMERISHER (~ 1), HEF/R
PEFET OIS HER A (IR HEIIALA R ~ 850, w4843 HEXLINA R ~ 1,700)
HAERER N, St rseae 5. SAMIPZY B fI W K Sc & T 2013-2018
ARIEE ] 3.9 KAy B B X £Vl 0.004-0.095 124 3,000 A4~ B &R HEA7 1K
KIYIH . SAMI ELHET RANSL . BRANTNZEIEPA K AGN Y it. SAMI
PRHAE T HARE R, W ARSI LA B R Ak, (HH A (]
OPERBAR (~2""), MELMBHT/INUERSEH . MaNGA P g S R B iy 45 5 K 53¢
5T 2014-2020 4E A A 2.5 KB 5L R 37 B oo 2075 2 0.03 11y
£710,000 ML ERIATIRMIE o VERHX=AIEH PR R RNIE ,
MaNGA & & H T ERIGITIIE TAE. Bt A . Bk
T —15340 7143 MaNGA & K H .

1% )54 (Slicer) UM P —FhA AU R $EARKE — 457
SRRZ AT R, R EEY)  ETHES OB BOGTE S SR AE 11 5615 AR 3%
R BERUE S I RS- SR Y0 X > FE R 72 TE
R, R —HEM 4t B R K58 L AR T ALY s Je 35 i 2 U 85
M 55 MR A 5 A AR B RS L. D B RS | 22 i BRI B 2E 8, X LB R
T 7> B AR T EUR . VIR SIE R — DB tg , T8 2
(IS b BEBERFRE UL B R BN B ) BesE B I, A PREE G IX L)
FOFTHEIAE S IR B A SRR AR AL . AR V)50 28 AR - GG R A = 25 ) o P
%P, otk AR, LHADGFERAE, & =FEBM R IIA
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R B e —AS . BN, FHoAKEEg4E VLT/MUSE (Multi Unit Spectroscopic
Explorer)!??! | Bl - 572323544 (James Webb Space Telescope, JWST) [
LT AMYERE{L MOS (NIRSpec multi-object spectroscopy )2, DA Kz BB % B i
KR B ks (CSST) WGk RN T RITEY 4%, LA/ G i As I
PEm g i

TEARNR, TFS FoRAA AEH KA 1. Fland N TR RERT a4 e
R 22 I 2% B Zh AL BE R IFS W ig{E 5, BCE S5 At e DAL X 5 4R ot DARS 78
ZAE MR R AEAL,

% 1-1 REBUM LG RBIH -

Table 1-1 Integral field spectroscopic survey projects of galaxies.

HiH WA TR WY ZERNHER MR FEARLI R
Keck OSIRIS 1-2.5 pm R~3800 20" x20" 0.15  ~3,000 ~2-3
Gemini GMOS | 365-1000 nm R ~ 1,500-4,000 5" %x7" 0’2 ~1500 ~0-3
CALIFA 370-750 nm R~1650 74" x64" 1 529 ~0.005 - 0.03
SAMI 370-750 nm R ~ 1,200 15" x 15" 0.5 ~3400 ~0.004-0.095
MaNGA 365-1030 nm R~2000 30" x30" 0’5 ~10,000 ~0.01-0.15
VLT/MUSE 480-930 nm R~2500 7".42x7".43 0.025  ~ 1,600 ~0-3
JWST MOS 0.6-5.0 ym R ~ 2,700 3.6x3'4 0.2 ~ 30 ~1-9
CSSTIFS 0.255-1 pm R ~ 2,500 7' %7 0".15

1.2 MaNGA & XIH

MaNGA 211 {3y SDSS-IV iy FSLURIRS, i T R 2 KU R AR
BRI, BT TFS 45K, 40 T0h 4030 B A AT I e 22 14, e
B R WS B TR T R EsH . BRI . (L ns . 3
VR DA SR 00 R 43125

1.2.1 MaNGA ¥ XRYi% & 50 R

YEk SDSS WIFIiH , MaNGA i FAH F {5 5 2 AU R 2.5 Kk
i 2, (3 MaNGA {EBUC i 002 7 ATE 2 B AR N 3° i FiR N2
AIER 17 A TFU, SANRITR M 19 2] 127 R AR RER—7NE, it
T RAERM 12" 3 32" Z [0 % . MaNGA GG T 270 Stz , %
26 Re2x 24 2700 S5 BERIX . MaNGA AR SR = ke, Hre it
Z ARG LT AR A Rl h . SRR R 1775, BB 15 24,
PUS > O ZE A AR R 2 . B RBTEMIEE 5 A G, 15218
P 25 L 3,600 -10,300 A, A 6,050 A K43 i i iE S 4T liE . i@
TATE I FERE4> B2 M 4,000 A f) R ~ 1,400 %] 6,050 A 11t R~ 2,100, 2T {%i@35 1)
e B 6,050 A 1) R ~ 1,800 5] 9,000 A fJ R ~ 2,600,
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N T HATAN R Py PR S <L B AR AT 4T BN . MaNGA 3L
PIREA BRI EAEZY 10,000 4>, DAPRUEFETE B i 5B R S iX =
AT ENERAEA VG E WA RIS IIHEAS . MaNGA M SDSS [ -5 B A A+
TRELT — A~ S BEM XM B BR IR A 2T (A5 B i B R AL B R 4L
¥, MIMEENTERS R RBEER AT RS — 2. ARYE IFU XA 10,000 40
W H bR R A, MaNGA BFe 14 40 0 1B G sk P J: s ReAR i it
275,000 4~, FILAH 0.03, HEiE AR 1SR, WX, T2EFAF — UL
MR B R SRAEAS (29 1,700 4>) , S7EFF B AR R B (011 DA s 1 I
P SL @ RERAREERZ) 3,300 4>, FIHL0E80 0.045, 5% 2.R, W)
DAk FIARAY H B2 R E R B H AR, Bl HRIOBARER, EN5RH
TR e AR ALOIERIZY 1 kpe B R BRI

122 MaNGA K XBIHHRS S HiRiE

MaNGA § B 3 MG A b4 3 B AR AT B 6 SCF (Row-Stacked
Spectra files, RSS )[25] , Eaildw THE B RWITE A S Z e othE,
& MaNGA feiR It i R 0063 o (FN T B R IREIFER UG, RSS BEHRA TR
B TROE AL B

BEga e (Data Reduction Pipeline, DRP) J&—/¥E RSS AYSE FP A IE
R R R AR ) TG E) T BB 877 (Cube)
HEZHEMEEEE S 4Ot E S . BT MaNGA 1 (mfs £ sl B 5R
B r e Erg s (S E1EFK Spaxel, K H Space + pixel) X T K=
0".5x0".5 Wil . R4 IFU i ergcie (19 2] 127 i6eF), A2 R =
B EEEA 34 X34, 44x44, 54 %54, 64x64 DLK T4 x 74 X Fh, FEPL
B, 1T R HOR BN DA B AW S £Ea R 2 me , FHLR A AR R I A 2 S8 e sr
1), B 4GS BB A R R A .

By MriAE (Data Analysis Pipeline, DAP) J2&—4~PA MaNGA 3 A0 A
FFMFAFR O, BT T H MaNGA DRP =4 i g B &4, B HR2
M MaNGA St = E m gy . 7T R2EIF 5 8dE ™ ih . MaNGA DAP [1)4%
PEEE A TR — ST E R L 1 = 4e 8, FRoOMALST J (ModelCube )
FEAUFEUAERNAOLNE,. KL GESE. H—MEMURE TEEFEREN
A, FomEdEE (Maps), 32 ZRA046 23 0] & A a5 . 18 Bz a4
R AT IR A S SO TR R M T, ARG B RS R 4
Ho M MaNGA DAP 1535 i v 2 = 56—, Mg g R 5
MG (458 SPX); 8, MALPERBGE P SIDEEE 2 FEWIT 10
FATEIER T (VORIO); 55—, X RS4RI 56— A e i)
PSS MR & 7E (HYB10). B, X=FrEa&amss, HEE A
55 =R BRIA S s

W(H B (Value-Added Catalogs, VACs) +ZH SDSS #yiy% 5 i &
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A REEEE R RIS R . MaNGA B8 SDSS —ATIiH , K T HHH X
A3 BRI B 22, N Pipe3DUS! | Galaxy Zoo 2271 %, MaNGA DAP R~
PR MO TR B B P Bt v] PATE VACs Hr4R 2], 40 Pipe3D s fit | E kS
.

e, BAING— T 3KEL MaNGA w8 3% 11 - Marvin®!, Marvin
ML THT AL S 508 MaNGA iidilan) TRt MaNGA [ BAFF & F- 44
(https://sas.sdss.org/marvin/) ., f&B)F Marvin, JFR] DAE AN HE . o Bk 25 4%
1957 MaNGA DRP 5 DAP, DA 5 341E H sk & -

1.3 WEELGHELER

KU 78 T S5t 2 Bt 2 DR HL AR ) S B R 1 1T AR 7 9 B 2R S5 A A 3l ) 22 ) B
TEREE, OGS R AU A K S R SR R T R R D A E AN ]
B AR B U EORUE S R ARG RS, XNBMRER TR A, B
FIA, AR i BT M A DA B B L Bl T R R T s Rt
S E A PR AR Mz gh 22 S R S Sl A S B 5T B AR A e
EARBALHE T RIS, HAKKAYIAM (B THE. ESH) W
DDA B LIS W IEA AR B 0 8, X S £ SR ) 5 3 B AR LT AL BE
AAARAEREER PO At , S RARHERE SR TR m S0k, 3
H RIS N B & MG R G K, TR RO SR oA Mg 2 I A
RSG5 2 i o7 B AL T B R A P

13.1 WEERGHELERMEX

B R AR NZ 35 BT DAER 2 5 i B RG5O i R S ik A5
R AE R LG B K 4w AT B R SR T BB R BRAE PR AR R LR R &R
BT Ha 46564 A 15 HP 44862 A, AR5 3 1 B3 /A P BEABRAT 1 A 48
2§ [O IIT] A4 4960, 5008 A DA% [N II] A4 6549, 6586 A 2, %6 % SHEAIELS (0
i, MFEEE) BT SRR PERHE . R EE RN, M — R R kUL,
B RS RTER AT DU RUA ZE R e 5 (Zevi 2y L2 )L ks, X
BT LT kn/s B9 58 = 000 80, Jn I E R B B E RIS, 5 AGN G =
WA =R PORK . FREZAE R, OB K@} st =
kWK, AT AR R WA, XN T B RS bR 2R
B A B G, RAEURIZ SN B EETRE, XN T BRI HGZE); M
55 0% SRR K IR B B AR B L BRI A 0%, T DA R SR IR B AL . R[]
R STRRT SRY BE SR BB AT e 22 5, TR TR B 2 4 TR IR o dT o T
FE R KR ZHER, NP ERIAE K52 00HE B w55y —
HO(—4IkSE), FEUERER PR ks g R EREkes ER M,

Aid, BRGHER R AL & I, — B8 5 R EB4r 8 438 & ST H TR B 2
B 7R B AT AR R B[R] R SR e B S B
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PRI S5, AR A4S X T — A i s Y (AP - U9 ) o i — 31
RICVEIE L B —m B AR DO E W 2 0k 37 H B A )iz sl e M i He
BRI T AT R B R B B R i 4 R WU e it R )
(Double-peaked Narrow Emission-line Galaxies, “& T 5 2 Bl SCEMAEFF—2, A
Hi55H DPGs) o BAT-5RL R] I 777 A% v $Ur e I3 R 58 1 S0 48 JB 1) 0 A St ke B
Rl Ge %) AT DPGs 15 X, HHEX4 I B KL%k K SDSS DR7
SHMIE—-EANERY, BT EAN KRB AT 2w A A
BUR /D —J BT R B 25 I 5o, HUPAN IR B 22 10 150 km/s DA
R T PR BN E S, REHREASLM R ER, KT 3,030 4
DPGs 4%, BT 8B R KGRIz sh2 51245 H, Ge 220 47 T
A REAZIE T XL AGN EK REER S ARE 3 .

- T 'I' I| T T l T T T T T L T T T 'Ill T i [ T T T T || LA L I| Ll 'I L T T T l ]
- © o -  H 1
w 100 | Ll, {1 a0 f iy N y
¥ | i I 3 ik ]
§ | i 30 ol ]
-t L | ' 4
n | | [N | ]
g 50 |- | . 20 - .
[] . L 4
5 [ | ]
l 10 F . ]
2 S (/A :
— R ) lﬁ‘"“'rk—" :
& 0k 0 Baf S

4850 4900 4950 5000 8500 6550 6600 6650
Rest Wavelength (&)

Pl 1-1 DPGs It e P . APt Hp 2e'5 [0 TH] WLty WAL, 47 Pl Ha-[N
] = LML . B SRS R S L WA TR -

Figure 1-1 Schematic diagram of the emission lines of a double-peaked narrow emission-line
galaxy. The left figure shows the double-peaked features of the Hf line and the [O III]
doublets, while the right figure shows the double-peaked features of the Ha-[N II] triple

lines. Each line containing two narrow Gaussian profiless in blue and red.

#: EEE Ge & E 3.

% SDSS L5 5 0 A4k, Maschmann 45 1%°) 4§ DPGs #E7
FHE] 5,663 A, HA IR 6 TR AT SRS R B A AR T UG
ARV AT R s HCTOBIE T ZE W B, ERGE AT 100 km/s DA HE B 208 i AL
e RS0 MLLANT X SR IRFEIA T2 B BT LIAGIE . Maschmann 25 01 35 s
DPGs #47T TR, 55h2 . HEEAGE S AR 28, e iz
AT RAEA, rsIta. AEREEWERT, FEEWENNEZHY
PREVE. B, ZEE-2, TR TR R IE T R S SRR RN R R, P
THEOSEA Z MR E R, ARJETS T RFEER, BRETEGHE R F] 3L
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Pl 1-2 =4 DPGs [R5k, A T-PIRA LUt iwos 1 g1 SDSS Hel. —2ehfy

“with DP” fiy% 414k, HUERS I 0oy o i gk, LU ek s n b2k, i
FeflobsAy “JC DP” [ S MBEAT WIS i A . 01 PRI K B 1 — A il
%HJ:E‘J%?F&E%, HIREATANSAE . T PIRDE R B T AR RO . T
PARRDERER A T— AR RAIE, RS GENR RO

Figure 1-2 Emission lines of three DP galaxies. For each panel, they display an SDSS snapshot

on the top left. Some lines labeled ’with DP” are plotted with their blue-shifted Gaussian
component shown as blue lines and the red-shifted component as red lines, while the
others labeled ’no DP” have no significant DP features. The top spectra are for a face-
on spiral galaxy, which may have an outflow. The middle spectra are for an elliptical
galaxy. The bottom spectra are for a galaxy merger, probably associated with recent

galaxy merger.

7E: EBYE Maschmann P gy 1.
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DPGs 7E5Gis 3R I 0 B sr 2, (H YL B A 22
M2 REvE. AR R RO 5 FE B S R T Z Ml BebLE, s B R
AGNPS i R A 3 PO AR Sz shep i B0 45 ildn, Pilyugin 451401
T SDSS £k 55 4~ DPGs, Hr 18 MNiA K B [[l—~ B & ik sr
ERFAREM, Hp AR P N IR BT A B0 R AR B B 3R B . T
Miiller-Sanchez 4 411 1 H: 22 %7 ik B04243) e g ix — AT TIRABFSE, 424
THFEM H 65003 AGN (ANE1-3F7 R AGN #:5) | AGN 2809 BUHETE
A (AN -4 BBV AN Y ) DAL st (AN 1-5 R i B &
FHERE £ SR ) SRSk R DPGs.,

132 {ERRSIMIHAEIK RIS WIEE L5k E RRIAR

R B 2GS T o P B 2R oIS RS S RO R R TR ARAE , (H
HAE Y2305 B s e A5 IO VA MR B RO IR I 12 3l 22 22 7 A SOR
[FIBLAIR LA A AL, JCXE DARRIA R ZE 2 S 4R ) BEAR R

bk AR FRE, Wang 255U 38 1] SDSS 1971 H MaNGA 2! i KT 2
25 (M HEHET ST . MaNGA SR ] IFS $R M 3483 B R I 74 8 s6 1 e il
MFE, PRAFEATH Y25 1043 HR0) K G e B 3 PA S IE Bz Bl 405 8 o iX— i
RRUEEZE R BT AR IR FIWr PRt TR ar i TR (i -6 M s ) 2 &R 0 X
1 5 ANE XGRS ) . H4h, MaNGA iR % 1fi 7 VACs, ‘B2 v E iR R
RIS 54007, AR IR AL T 3 & AT AE SR =, ORHY R T MaNGA
BIERRLE N LR . VACs {5 TIHEIZEhS . [ksh e, BiRSEL BS
2L AN E DPGs IWFSE i R 8 T EER .

IR SDSS By ETIH, MaNGA K4 B B RFEART /MG L (4
10,000 4~), A L O BIF ST A BLAR B9 54 DPG. i, Wang 25 P1 ifiit
A1 H #r MaNGA-ID 1-556501 (1) A St Rl FE g i AT s i, A B 2 80 i X FR i i
FEERE | ) HOOUGE A 7T RE S V52 Nevin 25 B0 52 1h i B b 3 (0 e s 4 4%
¥, TIEW AGN 5 4. Yazeedi 2531 &% MaNGA-ID 1-166919, [ T %t % &t
LB BE AT T Z A0, IRES & R AT ER F B S8 B ot DA 2 45 4 25 ]
S HEEEE, UER T X — B AT BUE 2 i AGN BRE) FEEIE AN -5 T R A
REBMIERE, B RS (B RBE_EIUE T S B Y i n] S IRRAE o AT T4
AN TR . 28, Ciraulo 25100 S TR F U . 12 Sh2A s A e B2 ik
PE 22554550730, IER T MaNGA-ID 1-114955 [ T B R R g 7y
MEE, HSrsgi2e RS S ER SRR E N AT XA S REHE ST
BN 1-8.

Fu 251471 {i i MaNGA IFS tdfs, RGEMEHINFTA B R AT & S LR 1iE
M e AT IR EARET AL E R, THELTERPOXKE, 5§
AGN FH XY T X Bl T2 RBFTHE T8 A 2 B 2R 43 28 5 W s il 43 A 1
BUS T EZEGERE, (X DPGs i AT A R, H %A XU 7 K S 2R f A g
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Figure 1-3 Spectrum of a toy model of a dual AGN that is characterized by the rotation-
dominated region of the dual AGNs with no outflow components. The x axis of the spa-
tially resolved spectrum (left) is in velocity space. On the right is the theoretical galaxy
that hosts a dual AGN. The magenta box is the slit position (top: aligned SW to NE; bot-
tom: aligned SE to NW). We would expect a double-peaked profile at the center.

7: EIBE Nevin £ E 5 5 6.
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Two-walled One-walled One-walled Two-walled
symmetric bicone symmetric bicone asymmetric bicone nested bicone

Pl 1-4  AMRRIA BN HEB Y SRS H S 78k . BlEERFOR I R K . A — 1A
PRI M2 AL, PZRIF B . A A — )2 B WU HEIE Abing , T
MZIHE. A TR A AL, HMA MBI O AR . A T4
HOER R, JF0 M WA .

Figure 1-4 The general structure and variations of the symmetric bicone of outflows. Darker
colours indicate larger line-of-sight velocities. The general structure (left) has four total
walls, all of which are aligned and described by two different opening angles. The sym-
metric bicone (second from left) has two cones of the same opening angle that touch apex
to apex. The asymmetric bicone (second from right) has two cones of different opening
angles, where the larger opening angle cone illustrates the receding emission component.
The nested bicone (far right) has two cones, both of which are blueshifted.

F: EELE Nevin & gyH& 2.
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Figure 1-5 Cartoon diagrams of three of the main kinematic classifications. Here we show
the origin of the emission-line kinematics in green for an outflow-dominated classification
and the two rotation-dominated classifications. We demonstrate the kinematic compo-
nents that are responsible for the velocity shifts in the emission-line profiles using black
arrows. Top: an outflow-dominated galaxy, “Outflow” or “Outflow Composite,” is char-
acterized by outflowing emission. Middle: a Rotation Dominated + Disturbance galaxy
may have rotating spiral structure or a bar structure. Bottom: a Rotation Dominated +
Obscuration galaxy is characterized by a rotating disk that has a co-rotating obscuring
structure such as a dust lane that produces a double-peaked profile at each spatial posi-

tion.

7E: EEUE Nevin £ gyE 9.
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SDSS-IV Dissects 10,000 Galaxies
In Nearby Universe
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Figure 1-6 MaNGA obtains spectra across the entire face of target galaxies using custom
designed fiber bundles. The bottom right illustrates how the array of fibers spatially
samples a particular galaxy. The top right compares spectra observed by two fibers at
different locations in the galaxy, showing how the spectrum of the central regions differs

dramatically from outer regions.

7¥: BB H Dana Berry / SkyWorks Digital Inc., David Law, and the SDSS collaboration.
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Pl 1-7 MaNGA 1-166919 7 iEPl . R ZRHPORMOEEE . K52 T AGN, )il A Peidiia
Pt (ZLAmibl 5 k) . Pt i i SR BRI (RER) b, Z BN nh
i O™ A T AR (EGBDE) o XA S s B PRI B 8 e s DX (R
BE) SRR X (FEabl).

Figure 1-7 Schematic diagram of MaNGA 1-166919. In the center of the galaxy is the low-
luminosity, low Eddington AGN injecting fast-moving material into its surroundings (red
circle and arrows). This material drives shocks into the ISM (black lines), with the
shocked material responsible for the observed relativistic electrons and hot ionized gas
(blue circles). Around this shock we detect regions of enhanced star formation (orange
circles), as well as a region of low star formation (purple hatched region).

F: EELH Yazeedi £ g[&E 28.
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Figure 1-8 Schematic illustration of the revealed merging system. Top: Configuration where
the near-side of the secondary galaxy is on the north side. Bottom: Configuration where
the near-side is on the south side of the major axis. Left panels show the discs as projected
on the sky. Right panels show a ”’3D view”, with a different viewing angle, for which discs

can be represented with no superposition.

¥: BB Ciraulo £ gyE 11,
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Figure 2-1 An example of the spectra in a spaxel in the galaxy with MaNGA-ID 1-593159.
Top: The spectrum is directly obtained from the MaNGA data cube, and the continuum is
fitted from the MaNGA DAP. Bottom: The emission line is calculated from the spectrum
substracted the continuum, which is significantly different with the MaNGA fitted line
(single Gaussian profiles) directly from the MaNGA DAP.
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Figure 2-2 An example of the single and double Gaussian profiles fitting for the emission

20

lines in a spaxel in the galaxy with MaNGA-ID 1-593159. Top left: The original Ha-[N
II]A4 6549, 6586 emission lines are shown in the solid black profile in the wavelength
ranging from 6,500 - 6,650 A. The black dotted line is the fitting result, containing 3
Gaussian profiles corresponding to [N II]4 6549, Ha and [N II]A 6586, respectively, from
left to right. Top right: The overall profile is obtained from the result in top left panel.
Bottom left: The solid black profile is the same as that in the top left panel. The dotted
lines are also the fitting results, but it contains 2 x 3 Gaussian profiles. The blue and
red lines represent two sets of emission lines blue- and red-shifted, respectively, each of
which contains 3 Gaussian profiles corresponding to [N II]1 6549, Ha and [N II]1 6586
respectively from left to right.Bottom right: The overall profile is obtained from the result
in bottom left panel.
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Figure 2-3 The SDSS image of the galaxy with MaNGA-ID 1-593159 and the Ha-[N IIJA4
6549, 6586 line profiles of its central 6 x 6 spaxels (3'' x 3/, white box). All grids show
the original emission lines with black dotted lines. Spaxels better fitted by the double
Gaussian profiles are shown with the blue- and red-shifted Ha lines additionally.

e, #AVEET 304 4~ DPGs Hi) 5,420 4~ DPSs, i 4R RZ , FAHE
F2-DH{UAH T 104~ DPSs (4 RICSR, Fr T B A1 MaNGA-ID 575 [R R 1)
MebRAb, FATIETEANZE T R4 DPS BN e B & 240
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#¢ 2-1 MaNGA A &+ DPSs Hat 10 NMFEBI. 45—%1]: MaNGA £ & ID; 4.
DPS 1t MaNGA DAP ¥ skr; SBEPURIILA]: ESEOKS 1 IH&IE . H% .

=4
PREL,

W 2 Bk . % . TR 5181 DPS A RA SRR er b0l -
—51: DPS (. S8, JUBIMISRIBBEA BEAT IR BB .
Table 2-1 10 Examples in the Catalog of DPSs in MaNGA galaxies. Column (1): the ID of
the MaNGA galaxies. Column (2 and 3): the coordinates of the DPSs in MaNGA DAP.

Column (4 - 9): Fitting parameters A, ., U1 11,5 01 1> AoHas Vstas Oofee Column (10):

Normalized centric distance to the effective radius of its host galaxy r/R,. Column (11):

Velocity difference Av. The velocity dispersion for the two narrow components remains

unadjusted for instrumental broadening.

MaNGA-ID x 'y A e UlHe  OlHa Aj Ha UsHe  O2Ha r Av

10" 7erg/A/s/em®  (km/s) (km/s) 1077erg/A/siem®  (km/s) (km/s) | (R,) (km/s)
1-114955 37 40 2.87 -146.7 82.8 2.80 +81.4 1245]0.35 228.0
1-200058 29 36 2.23 -46.6 81.0 1.35 +200.2 101.7 | 0.62 246.8
1-258380 26 26 2.19 -93.2 91.0 223 +4129.8 108.5|0.11 223.0
1-339094 17 18 1.65 -82.7 86.2 1.86 +163.2 115.1 {022 2459
1-35268 22 20 1.11 -88.2 98.2 1.03 +167.3 113.2]0.16 255.5
1-42250 21 21 1.82  -153.1 98.4 236 +152.7 118.9|0.07 305.7
1-443132 26 27 5.78 -98.7 91.2 741 +141.7 932 (0.15 2404
1-556749 22 23 246 -200.0 164.6 2.84 +184.2 1524 |0.14 3839
1-585711 24 40 0.43 42569 123.6 0.80 +564.9 113.1|0.57 308.0
1-634140 20 34 0.41 -1549 71.4 0.20 +203.4 133.5|091 3583
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Figure 3-1 Top left: The SNR (> 5) distributions of 5,420 DPSs (red) and all other normal
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spaxels (black). Top right: Distributions of /R, of all DPSs (red), normal spaxels (black),
and SNR-matched normal spaxels (blue). The average values of them are marked with
dotted lines with the corresponding colors. Bottom left: Distributions of Av of DPSs,
fitted by a Gaussian profile (dotted line). Bottom right: The DPSs in the Av - /R, plane.
Contours are plotted by their number density. The peaks are located at [0.17, 225], [0.25,
378] and [1.16, 344] in units [ R,, km/s] respectively.
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Figure 3-2 The distributions of M, of all MaNGA galaxies (black histograms), DPGs (red),
and the control sample of normal galaxies (blue). The mean values of the physical pa-

rameters are marked as vertical lines in the same color as the histograms.
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Figure 3-3 The distributions of global properties of DPGs (red) and the control sample of
normal galaxies (blue), including M, (top left), Sersic index » (top right), s.S F R (bottom
left) and Kinematic Asymmetry (bottom right).
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Galaxy Zoo Decision Trees
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Figure 3-4 Galaxy Zoo 2 Decision Trees. The parameters we used (all boxed out using red
rectangles) are the ’Bar” option for T02, and the ’Disturbed” and ”Merger”” T06. The
latter two are both considered as tidal features.

7: BB H Galaxy Zoo B : galaxyzoo.org/gz-trees
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Figure 3-5 [N II]- and [S II] - BPT diagrams to classify the AGNs (above the dash lines) and
non-AGNs, The emission-line ratios used are respectively [N II]/Ha, [O III}/HS and [S
II]/Ha. The AGN-hosting DPGs are above the dash lines.
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All DPGs: 304

None: 58

228/
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ANAFEAT R —Bh&5 . 123 4~ DPGs HATRRMFEAE, 0rb 72 AU B ReAiE s 122 4~
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FEAE. 10 4~ DPGs [ FTERE . AGN UL K I FRAIE . 47 DY SDSS iR P4 HY 1 %
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Figure 3-6 Venn diagram shows the numbers of DPGs with different structural features in
304 DPGs. Of these, 58 do not have any one. 123 DPGs have bar features, of which 72
only have bar features; 122 have AGNs, of which 80 only have AGNs; and 74 have tidal
features, of which 31 only have tidal features. 10 DPGs have all bars, AGNs, and tidal
features. 8 examples for the different DPGs at the same positions.

W31 T =S A SRIE3- TR . BAHE . AGN LUK FFIER) DPGs %X
BB 510 29.6%, 43.0% PAK 17.1%, FrA XL BI#R e 285 1 DPGs /Y
FETIREA R Bk LU (24.5%, 35.8% PAJZ 10.5%) o X BB RAIESE T XUERHIE S
AR P SEEE R R AT SR o
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4% 3-1 DPGs 5j DPSs b, AGNs U K iy Reair ot e Bl S5—51: FRRAedesds o5,
=51 Fifi DPGs Je JePsRIREAC R R AE R LLBI s SEPUST: Br4T DPSs RYFRFAEEL B 25
T.3)-L41: DPSs R A iR ik L Bl .

Table 3-1 The number fractions of bars, AGNs, and tidal features for DPGs and DPSs. Col-
umn (1): the types of features. Column (2 and 3): the fractions of all DPGs and their
control sample with these features. Column (4): the fractions of all DPSs with these
features. Column (5 - 7): the fractions of sub-type DPSs with these features.

Types All DPG Control DPG | All DPS Inner low-Av DPS Inner high-Av DPS  Outer DPS
(Num) (304) (304) (5,420) (3,522) (1,040) (858)
Bar 0.296 0.245 0.307 0.363 0.154 0.260
AGN  0.430 0.358 0.480 0.422 0.675 0.484
Tidal  0.171 0.105 0.271 0.204 0.362 0.437

[——1 SNR & M*-Matched

051 —= brGs
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0.3 -
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F(Bar) F(AGN) F(Tidal)
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JEME . AGN 531 FEAIE -

Figure 3-7 The distributions of physical features of DPGs (red) and the control sample of nor-
mal galaxies (blue), including bars, AGNs, and tidal features, labeled as F(Bar), F(AGN),
and F(Tidal), respectively.
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Figure 3-8 The color-coded distributions of the DPG parameters of the DPSs on the Av - r/R,
plane, which have been smoothed by the LOESS algorithm. The DPG parameters include
M, (top left), s.S F R (top right), Sersic index » (bottom left), and Kinematic Asymmetry
(bottom right). The number density of DPSs in the Av - /R, plane is shown as the con-
tours in each panel (the same as the bottom right panel of Fig. 3-1). Three types (the
inner low-Av, inner high-Av and outer DPSs) are divided by the dotted lines according
to r/R, = 0.75 and Av/(km/s) = 300.
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Figure 3-9 Similar plots as Fig. 3-8 but for physical features, including bars (top left), AGNs
(top right) and tidal features (bottom left).
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Figure 3-10 Left: An AGN-hosting DPG without bar or tidal features has both inner low-Av
and inner high-Av DPSs. Right: A barred AGN-hosting DPG without tidal features has
only inner low-Av DPSs.
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Figure 4-1 8 examples of tidal feature DPGs in different states, including overlapping galaxy

pairs, multiple galaxy systems, and galaxies with regular or irregular shapes.
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Figure 4-2 Kinematic features of DPSs in the DPGs with tidal features. Left images show
their SDSS imaging, where there are the major axes of the central DPGs (white dash
lines) and the DPSs (white frames). Right panels are the rotation curves of different
DPGs (dotted lines), as well as the positions and velocities of their DPSs. No-DPSs are
labeled as black dots, while the blue- and red-shifted components are labeled as blue and
red dots, respectively. Top: MaNGA-ID 1-114955; Bottom: MaNGA-ID 1-150947.
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Figure 4-3 4 examples of AGN-hosting DPGs in similar states; except for the last one, which
is an edge-on galaxy, the other three galaxies are very similar in morphology.
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Figure 4-4 Kinematic features of DPSs in the AGN-hosting DPGs. Left images show their
SDSS imaging, where there are the major axes of the central DPGs (white dash lines)
and the DPSs (white frames). Right panels are the rotation curves of different DPGs
(dotted lines), as well as the positions and velocities of their DPSs. No-DPSs are labeled
as black dots, while the blue- and red-shifted components are labeled as blue and red
dots, respectively. Top: MaNGA-ID 1-166919; Bottom: MaNGA-ID 1-135159.
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Figure 4-5 The distributions for the flux ratios of [N II]/Ha in blue- (blue) and red-shifted
(red) components in AGN-hosting DPGs. As a comparison, the black columns are the

results of non-DPSs.
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Figure 4-6 4 examples of dual AGN candidates: the first two with very close double cores, and
the latter two with slightly more distant projections, but still within 1 kpc.
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Figure 5-1 The sketch of gas inflow along the bar of PGC 34107. The stellar bar is represented
by an elliptical shap, with its receding and approaching sides in red and blue, respectively.
White clouds, golden stars and dashed lines represent the gas, star formation region and
inner Lindblad resonances. In the line-of-sight direction, a blue-shifted and a red-shifted
component can be observed.
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Figure 5-2 Observation of an isolated barred galaxy. Top panel shows the gas distribution
in the 3D space and defind the observation angles ¢ and §. Middle panels show two 2D
projections for an inclination of 6 = 40°. Left and right show an a azimuth of ¢ = 0°
and ¢ = 90°, which respective correspond to the observation parallel and perpendicular
to the bar. The red circles are marked as a 3’’ spectral fiber observation at a redshift of
0.05. Bottom panels show the gas emission line line-of-sight distribution inside the fiber,

fitted by a double and single Gaussian function.
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Figure 5-3 Inner ring and nuclear ring. Left panel: color composite image of the global

morphology of NGC 5792, created by SDSS gri images. The red ellipse represents the

outer pseudoring, and the cyan ellipse represents the inner ring. Right panel: A blow-up
of the white rectangular region in the left panel. The cyan line indicates the inner ring
and the blue circles are the nuclear ring.
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Figure 5-4 Spiral galaxy NGC 7331. Top Left: iosphotes in the R band. Top Middle: negative
image in the R band, with contours of ringed CO emission. Top Right: negative image in
Ha. The bottom panel shows the H I global profile, gas moving at each velocity, measured
with respect to the Sun.
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Figure 5-5 The distributions of inclinations (inc) and bar orientations (A P A) between of their
bars of 72 barred DPGs. Left: The distributions of inclinations (inc), their median values
are 38.0° and 28.9°, with the same colors as the histograms. Right: The distributions of
bar orientations (A P A), their median values are 20.5°, 34.7° and 23.2°, respectively.
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Figure 5-6 An example of the masks drawn on a galaxy in Galaxy Zoo: 3D. This shows all
kinds of masks with color indicating the type (green for galaxy center, purple for star,
orange for bar and blue for spirals), and the density indicating the number of volunteers

who created the mask in that pixel.
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Bar Mask Stellar Velocity

APA=|PA-PA, | PA, .

Manga-ID: 1-593159

Pl 5-7 AP MUEs R G2k & (MaNGA-ID 1-593159) K ACHIBESE . foll T4y
1) SDSS gri BB PR UL B A BIMBEI Ji ] (APA = [PA - PA,,|). P TN
MILLARIER R REEIALE, BRI (L, ) SOifif (PA,,) JEdlidiXA 5
JEMERHEIN . Galaxy Zoo: 3D WiHE%3 W] LREHIVHEE (0-15) FAEIN b i%as i
B TRAREMAL, 02D, 15 2ik%. mXANHIBAES A 8-15 % mli%
#. AT PSR T Python PAFIT 44, ifiid MaNGA DAP fyte i i 51153
R Rt (PA).

Figure 5-7 The morphological parameters of the DPG (MaNGA-ID 1-593159) and its bar.
Left: The SDSS gri band image and the obtained APA = |PA — PA,,|. Middle: The
length (L,,,) and position angle (PA,,.) of the bar are derived from the red rectangle
enclosing the spaxels with their count values between 8 and 15. The count values (0 -
15) derived from the Galaxy Zoo: 3D project characterize the likelihood that the spaxel
belongs to the bar, with a value of 0 being the least possible and 15 being the most possible.
Right: The kinematic position angle (P A) of the DPG is from the stellar velocity fields in
MaNGA DAP, calculated by the Python PAFIT package.
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Figure 5-8 Left: The stellar flux for the barred DPG with MaNGA-ID 1-593159. A series of
pseudo-slits plotted by the white slits are parallel to the PA. Middle: The stellar velocity
for the same barred DPG. Right: The kinematic integral, < V' >, is plotted against the
photometric integral. < X >, for all the pseudo-slits for this galaxy. The equation of the
best-fit line goes through these points, and the slope is equal to Q, X sin(inc).
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Figure 5-9 Left: The pattern speed of the bar and the rotation curves of the barred DPG
1-593159. The solid line represents the pattern speed () of the bar, obtained via TW
algorithm. The black filled circles indicate the positions and Ha velocities of the spaxels
on the major axis, and the dotted line represents the gas rotation curve V,, (r). Right:
The pattern speed of the bar and the radius of the gas nuclear ring for the same DPG.
The dotted line is the gas angular velocity Q___(r) and the dash-dotted line is the epicyclic

'gas

frequency x(r). The radius of the gas nuclear ring is indicated using a filled circle where
Q, (solid line) equal to Q, = Q. (r) — x(r)/2 (dashed line).
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Figure 5-10 The left panels show the fits for rotation curves of 3 barred DPGs, while the right

panels show the chi-square distribution of the fit results for different transition radii.
These 3 barred DPGs are MaNGA-ID 1-195478, MaNGA-ID 1-10248, and MaNGA-ID

1-593159, respectively.
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Figure 5-11 Left: The SDSS g,r, i band image for an example (MaNGA-ID 1-593159), and

60

its position angle (PA = 160°) of the galaxy. The white box is its central 10 X 10 spaxels
(5" x5'"), and the white ellipse is the inclined gas nuclear ring (inc = 38°). Right: The Ha
line profiles of its central 10 x 10 spaxels. Spaxels fitted by the double Gaussian profiles
are shown with the blue- and red-shifted Ha lines additionally, plotted by the blue and red
lines respectively. The value labeled in each DPS is its Av value in km/s. The black ellipse
is the gas nuclear ring, the black arrow shows the radius (ryz = 1’".9) of the ring, and

the blue and red arrows indicate the direction of motion of the nuclear ring (Avy; = 330

km/s).
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Figure 5-12 The relationship between the properties of nuclear rings and the observed double-
peaked features, where black dots are barred DPGs, hollow dots are “flat samples” ,
asterisks are the example galaxy, and the dotted line is the 1: 1 diagonal. Left: The
relation between the r; and r/R, of the barred DPGs, whose Pearson coefficient is R =
0.82 (R =0.90if “flat samples” are excluded). Right: The relation between the Av,
and Av of the barred DPGs, whose Pearson coefficient is R = 0.40 (R = 0.46 if “flat
samples” are excluded).
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Figure 5-13 Left: Radial distribution of Ha flux (crosses before deconvolution and black dots

Ha Flux (10
X
X

after deconvolution) and its linear fit after deconvolved (dotted line). Right: Ha velocity
(black dots) and rotation curve (dotted line). The dashed box indicates the region where

there are double-peaked features.
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Figure 5-14 Distribution of three parameters used to model the emission lines. Top left: Mod-
eled Ha flux distribution. Top middle: Modeled Ha velocity field. Top right: 2D Gaussian
PSF of Central Spaxel. Bottom: All emission lines (dotted lines, unstacked) contained in
the central spaxel under the influence of the PSF effect and their stacked emission line
(solid lines).
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Figure 5-15 The Ha double-peaked profiles vary along the major-axis direction, with a total
of 13 positions, labeled from (-6, 0) to (6, 0). Except for the central spaxel (0, 0) in the first
row, the remaining 12 positions are represented in a left-right symmetric manner within
the same row.
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Figure 5-16 The same as Fig. 5-15, but along the minor-axis direction. In addition to the
overall emission line profile (black solid line), fitted blue and red profiles are also shown,
represented by solid lines of corresponding colors (their central positions of the profiles
are also indicated by dashed lines of corresponding colors). The parameters of the blue
and red profiles are listed in the upper left and right corners of each figure, respectively,

from top to bottom: profile amplitude, velocity, and velocity dispersion.
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Figure 5-17 The emission line profiles of the observed sample DPG at center 6 X 6 spaxels
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(left) and the modeled results (right). The blue and red profiles represent the results of
fitting the double-peaked narrow emission lines with double Gaussian profiles, and the
black dashed lines are the overall profiles of emission lines.
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Figure 5-18 Parameters used to describe the double-peaked profiles, taken from Fig. 5-17.
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The three columns from left to right represent the velocity, flux, and dispersion of the
Gaussian profile, respectively. The four rows from top to bottom represent the observed
blue-shifted component, the observed red-shifted component, the modeled blue-shifted

component, and the modeled red-shifted component, respectively.
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Figure 5-19 The differences between the observed double-peaked profile parameters and the
modeled results, from Fig. 5-18. The three columns from left to right represent the ve-
locity difference, the flux ratio (logarithmic form), and the velocity dispersion difference
between the redshift component and the blueshift component, respectively. The top and
bottom rows are the comparison results of the blue-shifted and red-shifted components,

respectively.
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Figure 5-20 The differences between the blue- and red-shifted components, from Fig. 5-18.
The three columns from left to right represent the velocity difference, the flux ratio (log-
arithmic form), and the velocity dispersion difference between the redshift component
and the blueshift component, respectively. The top and bottom rows are the comparison
results of the blue-shifted and red-shifted components, respectively.
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Figure 5-21 Rotation curve of sample DPG (without eliminating the effect of inclination).
Black dots represent the center distance and velocity given by MaNGA DAP, while blue
and red dots represent the velocities of the blue- and red-shifted components in DPSs. The
dashed line represents the fitted rotation curve, while the blue and red solid lines repre-
sent the velocity distributions of the blue- and red-shifted components obtained from our
model.
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App Table 1-1 Catalog of all 304 DPGs in the MaNGA survey. Column 1: MaNGA ID.
Column 2 - 4: The bar, AGN and tidal features (Labeled ’Yes”)

MaNGA ID Bar AGN Tide | MaNGAID Bar AGN Tide | MaNGAID Bar AGN Tide
1-1038 Yes Yes 1-114245 Yes 1-114252 Yes
1-114955 Yes | 1-115365 Yes 1-117635

1-117856 Yes | 1-118294 1-118520  Yes

1-121532 Yes Yes Yes |1-121717 1-131279 Yes

1-134597 Yes | 1-134620 1-135159 Yes
1-136034 1-136044 Yes 1-137528

1-140369 Yes 1-145978 Yes 1-146543 Yes
1-149512 Yes 1-149536 Yes 1-149631 Yes
1-149650 1-150947 Yes | 1-153317 Yes
1-153589 Yes 1-155975 Yes Yes 1-163876 Yes
1-166919 Yes 1-166929 Yes Yes 1-167242 Yes Yes
1-176174 Yes 1-177972 Yes Yes 1-179060 Yes

1-180308 1-180514 Yes | 1-180618 Yes

1-180981 Yes Yes | 1-188303 Yes 1-195169

1-195337 Yes Yes 1-195478 Yes Yes 1-197677 Yes

1-198237 Yes | 1-198501 Yes 1-200058 Yes Yes
1-202775 1-208709 Yes 1-209772 Yes
1-209786 Yes 1-209980 Yes  Yes | 1-210702 Yes
1-211525 Yes Yes 1-214225 Yes 1-214286 Yes
1-218041 Yes | 1-218047 Yes 1-218695 Yes
1-22538 1-230783 1-233125 Yes  Yes
1-233665 1-233861 1-233925 Yes
1-234004 Yes Yes 1-24104 Yes 1-244377 Yes Yes  Yes
1-245451 Yes 1-24641 1-24660 Yes Yes
1-24661 Yes 1-2469 Yes 1-247082 Yes Yes
1-247082 1-247674 1-248276 Yes
1-248638 Yes 1-249258 1-251269 Yes
1-251458 Yes Yes 1-256234 Yes 1-25725 Yes
1-257903 Yes | 1-258380 1-258849

1-259142 Yes Yes 1-259952 1-262830  Yes Yes
1-26390 Yes 1-26436 Yes 1-265404 Yes  Yes
1-265495 Yes | 1-265750 Yes Yes | 1-26788 Yes
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App Table 1-2 Continuation of Table 1-1

MaNGA ID Bar AGN Tide | MaNGAID Bar AGN Tide | MaNGAID Bar AGN Tide
1-268854 Yes 1-270170 Yes 1-272819 Yes Yes
1-27482 Yes 1-277858 Yes 1-278057

1-278059 1-279329 Yes Yes 1-280728 Yes

1-282472 Yes 1-284293 Yes 1-286287 Yes
1-286804 Yes | 1-287790 Yes Yes 1-2936 Yes Yes  Yes
1-294355 Yes 1-295355 Yes  Yes | 1-295411 Yes Yes
1-295709 1-295839 1-296733 Yes
1-298111 Yes  Yes | 1-298623 1-298938 Yes Yes
1-299561 Yes 1-300318 Yes 1-301470  Yes

1-314409 Yes Yes 1-316144 1-316402

1-317809 Yes Yes 1-318089 Yes 1-318146 Yes  Yes
1-320337 1-321655 Yes 1-321823

1-322113 1-324658 Yes 1-325869 Yes

1-335141 Yes 1-336095 Yes Yes 1-336486

1-338555 Yes Yes | 1-338559 Yes 1-339094 Yes
1-339163 Yes 1-35268 Yes 1-35650 Yes
1-36357 1-36874 Yes | 1-373191 Yes
1-37400 Yes | 1-376413 Yes Yes 1-377720 Yes
1-378237 Yes | 1-37863 1-378688 Yes Yes
1-379030 Yes 1-379653 Yes 1-38167 Yes Yes
1-382273 Yes Yes | 1-382452 Yes 1-382793

1-382817 Yes Yes | 1-383135 Yes 1-383171 Yes

1-383214 Yes 1-383997 Yes | 1-384945 Yes
1-386822 Yes Yes 1-386962 Yes Yes 1-387136 Yes Yes
1-389285 Yes 1-390389 Yes Yes | 1-392952 Yes  Yes
1-397168 1-397613 Yes 1-397773

1-399563 Yes 1-40248 Yes 1-404171 Yes

1-405760 Yes 1-41092 Yes 1-41350 Yes Yes
1-415768 1-415842 Yes 1-415848 Yes

1-41750 Yes Yes Yes | 1-418023 1-42007 Yes

1-42078 Yes  Yes | 1-420973 Yes 1-421972 Yes

1-42214 Yes | 1-42250 1-423101 Yes

1-42813 Yes 1-43214 Yes | 1-43241 Yes
1-443132 1-44479 1-45554 Yes
1-455722 Yes 1-458604 Yes 1-458682

1-460812 Yes 1-460840 Yes 1-47248

1-47409 Yes 1-481824 1-487379 Yes
1-495018 1-497602 Yes 1-497686

1-50542 Yes 1-50577 1-523057 Yes
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App Table 1-3 Continuation of Table 1-1

MaNGA ID Bar AGN Tide | MaNGAID Bar AGN Tide | MaNGAID Bar AGN Tide
1-52590 1-53618 Yes | 1-53646 Yes
1-53653 Yes Yes 1-542318 Yes 1-542392 Yes

1-543416 Yes Yes | 1-54435 Yes Yes 1-54539 Yes

1-546819 Yes 1-547548 Yes 1-547744 Yes

1-54784 Yes 1-548024 Yes Yes 1-548290 Yes
1-54939 1-551121 1-55272

1-556492 Yes | 1-556501 Yes 1-556527 Yes
1-556749 Yes 1-556959 1-558248 Yes
1-559049 Yes | 1-567397 Yes 1-568624 Yes

1-569095 Yes | 1-569199 Yes Yes | 1-570555 Yes
1-574402 Yes 1-575186 Yes Yes 1-576061 Yes Yes
1-576083 Yes 1-576127 1-576342 Yes
1-576458 Yes | 1-585149 Yes Yes | 1-585230 Yes Yes
1-585513 Yes Yes  Yes | 1-585632 Yes 1-585711 Yes Yes  Yes
1-585869 Yes 1-587628 Yes | 1-591343 Yes Yes
1-593159 Yes 1-593533 Yes 1-594489 Yes Yes
1-594544 1-596598 1-596678 Yes

1-602324 Yes Yes Yes | 1-603624 Yes 1-604912 Yes
1-605195 Yes 1-605311 Yes 1-605367 Yes Yes  Yes
1-605458 Yes 1-605722 Yes Yes 1-605792 Yes Yes
1-607451 Yes 1-614567 Yes | 1-617445

1-624592 Yes 1-626502 Yes Yes 1-627142 Yes
1-631278 Yes Yes 1-632035 Yes | 1-633356 Yes Yes
1-633584 Yes 1-633683 Yes Yes 1-633832 Yes
1-633969 Yes 1-634132 Yes 1-634140 Yes
1-71 Yes Yes Yes | 1-72166 Yes 1-72322 Yes
1-72795 Yes 1-76419 Yes 1-77704

1-82432 Yes 1-90190 Yes Yes 1-92048 Yes Yes
1-92547 Yes 1-92866 Yes 1-95842 Yes Yes
1-96483 1-96712 Yes Yes | 1-98401 Yes
1-98636 Yes  Yes
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FUFL: BIRERE, SR I E R )

App Table 1-4 Catalog of 72 barred DPGs in the MaNGA survey. Column 1: MaNGA ID.
Column 2: The inclinations of the DPGs. Column 3: The orientations of bars. Column

4: The radii of nuclear rings. Column 5: The rotating velocities of nuclear rings.

MaNGA ID inc APA rygp Ung | MaNGA ID inc APA rygp Ungr

degree degree Re km/s degree degree Re km/s
1-1038 247 455 024 393 | 1-115365 56.7 9.5 0.12 147
1-118520 20.5 64 0.36 383 | 1-140369 345 120 0.24 201
1-145978 50.4 6.5 035 239 | 1-149536 266 30.0 024 234
1-153589 162 225 1-155975 29.3 11.5 0.26 280
1-167242 28.8 285 0.38 305 1-177972 20.8 3255
1-179060 29.4 14.0 1-180618 260 215
1-195478 52.0 140 0.24 191 | 1-208709 144 405
1-211525 477  0.12 1-218047 345 445
1-234004 16.8 10.0 1-24660 374 19.5 032 259
1-24661 312 275 033 338 1-247082 239  60.0 051 474

1-248638 41.6 11.5 0.03 218 | 1-259142 319 25 0.16 295

1-26436 12.4 11.5 1-268854 189  21.0
1-272819 37.8 21.0 0.16 267 | 1-27482 1.3 31.5
1-280728 42.0 215 022 245 1-282472 15.0 16.5
1-287790 40.9 125 0.16 328 | 1-294355 323 31.0 0.51 312
1-298938 42.9 31.0 0.17 236 | 1-300318 374 85 056 253
1-301470 234  68.0 032 474 | 1-324658 542 10.5 0.18 183
1-325869 56.7 145 037 308 | 1-336095 29.7 545 032 243
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App Table 1-5 Continuation of Table 1-4

MaNGA ID inc APA ryr Ung | MaNGA ID inc APA rygr Ungr
degree degree  Re km/s degree degree  Re km/s
1-35268 247 280 036 359 | 1-376413 43.0 40 0.17 270
1-379030 17.1 16.5 1-383135 93 315
1-383171 273 315 034 304 | 1-386822 54.1 7.0 035 237
1-40248 30.6 180 0.5 316 | 1-404171 245 235
1-405760 60.9 17.5 037 176 | 1-415848 57.4 9.0 023 128
1-42007 63.7 200 021 139 | 1-420973 57.4 55 034 143
1-421972 62.5 8.0 0.32 132 1-423101 17.4 17.0
1-42813 22.9 16.0 0.23 596 | 1-460840 42.7 135 039 227
1-523057 156 31.0 1-542318 285 815 0.26 243
1-542392 349 18.0 0.10 254 | 1-54539 37.6 345 020 338
1-547744 413 18.0 1-548024 456 465 035 216
1-556501 469 550 1-567397 252 27.0 031 256
1-568624 27.5 325 032 333 1-576083 32.1 425 039 234
1-593159 38.2 10.5 032 268 | 1-596678 22.9 55 015 212
1-603624 61.1 95 0.12 175 | 1-605458 32.1 20.5 023 315
1-624592 30.7 9.5 1-626502 41.1 235 032 186
1-633683 57.6 6.5 0.15 174 1-633832 31.8 240 022 270
1-82432 297 415 0.18 303 | 1-92547 377 335 036 197
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