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Abstract

This study investigates radial age profiles of local barred and unbarred galaxies using Mapping Nearby Galaxies
at APO (MaNGA) survey data. Galaxies with prominent bars were selected from the Galaxy Zoo catalogue as a
barred sample, and those without bars as a control sample. These samples were divided into three stellar-mass bins,
log M/Mg =10.0-10.5, 10.5-11.0, and 11.0-11.5, respectively. The numbers of galaxies in each bin were 5, 24, and
19 for the barred sample, and 25, 48, and 38 for the mass-matched control sample, respectively. The luminosity-
weighted age profiles of barred galaxies were flat at central 3 kpc regions and were 0.2-0.4 dex higher than the control
sample at outer regions. This indicates bar-induced star-formation in the central regions and bar-quenching in the
outer regions. On the other hand, the mass-weighted age profiles of both samples monotonically increased towards
the central regions. This suggests that barred galaxies also follow inside-out quenching, regardless of bar-induced
central star-formation and/or bar-quenching of disk regions.
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id. 6 Radial age profiles of barred galaxies with MaNGA

Table 1. Barred galaxy sample used in this study. Each column shows

1.5 N the MaNGA ID, stellar mass, redshift and fraction of voting to “bar” in
the Galaxy Zoo catalogue.
8 1 :
I MaNGA ID log M/M,] z four
— 0.5 7 Low mass sample
- 8549-6103 10.028 0.0417 0.885
9. 0 : 8600-12701 10.321 0.0280 0.857
S 8945-12701 10.443 0.0327 0.903
> - 0.5 8 8330-9101 10.480 0.0349 0.872
° 8547-9102 10.496 0.0435 0.971
-1 1 Middle mass sample
8931-12704 10.512 0.0254 0.969
-5 -1 -0.5 0 0.5 8440-3703 10523 0.0270 0.840
1 'og10([NII']/ Ha) 8078-6104 10.544  0.0442  0.844
8083-12703 10.555 0.0243 0.828
1.5 8931-12702 10.573  0.0277 0.886
R 8728-12701 10.601 0.0284 0.871
¢ 1l __ S 8726-12701 10629  0.0286 0.976
=~ T~ _— 8724-12701 10.675 0.0316 0.815
= 0.5} & 1 8439-3701 10786 0.0271 0.905
o S fﬁ”ﬁ;{é 8440-12701 10791  0.0289 0.814
= 0 L 5 8140-12701  10.803  0.0286 1.000
S x &ié*' \ 8715-12701 10.807 0.0242 0.818
2-0.57 x \ I 8602-12705  10.816  0.0318 0.977
- \ 8987-3703 10.818 0.0269 0.925
-1 \ i 8597-12703 10.836 0.0260 0.897
45 105 0 05 S0 1086+ 00320 0913
1 0g10( SI1]/ Ha) 89793704  10.872  0.0621 0.833
8601-12705 10.873 0.0297 0.838
Fig. 1. BPT diagrams of our samples. Magenta and grey symbols in- 8626-12702 10.877 0.0294 0.886
dicate barred- and unbarred (control S ively. :
diagram based on the [NII] (line. Tl)leszng}llzz’ lriensseilclgivcez}ésrl:})lz s}:;l;l: 8452-12704 10.903 0.0518  0.806
ration between star-forming galaxies and AGNs as defined by Kewley 8947-12704 10.964 0.0271 0.806
et al. (2001). The dotted (solid) line shows the separation between 8616-6104 10.980 0.0540 0.889
Se i - i i i
Syt sl LINERS o omig o ompoe gl 930-12703 10990 002780506
the [SIT] line defined by Kewley et al. (2006). The dashed line indicates High mass sample
a separation between star-forming galaxies and AGNs, and the dotted 8482-1902 11.005 0.0578 0.932
line separates Seyfert galaxies and LINERs. 8078-12703 11.010 0.0281 0.829
8602-12701 11.025 0.0268 0.975
9026-9101 11.027 0.0314 0.971
8945-6104 11.033 0.0338  0.960
8325-9102 11.052 0.0674 0.923
8135-6103 11.058 0.0488 0.878
8486-6101 11.086 0.0589 0.853
8481-1902 11.093 0.0651 0.946
8454-6104 11.159 0.0635 0.806
8717-9101 11.165 0.0457 0.868
8712-12704 11.167 0.0324  1.000
8252-3702 11.196 0.0906 0.923
8721-6103 11.207 0.0454 1.000
8454-12702 11.273 0.0764 0.853
8450-12705 11.306 0.0428 0.889
Fig. 2. Example SDSS pseudo-colour images of the barred and un- 8655-3701 11.362 0.0712 0.857
barred galaxies. S s -
s e T W i o e s iy Sl 104 $S21270 11380 00610 0907
8135-12701 11.416 0.0618 0.896
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Fig. 3. Radial age profiles for the barred- and unbarred (control) samples. The cyan, green, and magenta symbols indicate the subsamples with the stellar
mass of log M, = 10.0-10.5, 10.5-11.0, and 11.0-11.5, respectively. (a): Luminosity-weighted age profiles for the barred sample. (b): Mass-weighted
age profiles for the barred sample. (c): Same as (a), but for the control sample. (d): Same as (b), but for the control sample. The symbols are shifted

slightly along the x-axis (£ 0.06 kpc) to improve the visibility.
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OFNONETIZYTHET 74 NN— 12k 308201 U
TW53, RIFFEIZEWT S L DRI SEE N E Y E i
3. BREBEOEBETRELRAERIIR SN T (ML, 2%
~OTAEEREE D EZ0IZIE W), BITHEE FIET 5 &1
S22\, UL UAMIOMEE CldkfEE oA Iz Lo
TRESERSE, 20X RMEIXHEHDEEHNZITS Z
ETHHTTEDLDTH D, BIRHEIZ & 2 BIEARE
O FN2EREICRTIENTERLLE RS,
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Fig. 4. Radial profiles of the ratio of the ages between barred- and unbarred samples. The left panel shows the pro-
files based on the Luminosity-weighted age, and the right panel shows that based on the mass-weighted age. The sym-
bols are the same as in the Fig. 3, and shifted slightly along the x-axis (£ 0.06 kpc) to improve the visibility.
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Fig. 5. Radial profiles of the ratio between mass- and luminosity-weighted ages. The left panel shows the barred sample, and the right panel
shows the unbarred sample. The symbols are the same as Fig. 3, and shifted slightly along the x-axis (& 0.06 kpc) to improve the visibility.

BREEZFORMOH ST, BEHEERAKIWVIETEE

Z & A S 11T\ B (Nair & Abraham 2010; Masters et al.
2012), 20, BREEIZLZERRIEHOEKFIIEE
JTVvFVI(REENEET B ERRIEE O/ T; Peng
etal. 2010)D —~fEHE S 2 5, — 1. ﬁﬁ%L%%t@“ﬂ
MTHEENKESWIEEERMIKE S (X3b), BEINEF
VAR W/ LS N EE SE Y AR LR 1E N S W (KIS A), \JI/L I, B
PREEZFE-Z2LSTH, BEVPKEVIZEREREEH
K FOEEINECAERIIEINT 22 2R L TWVWA,
bbb, BEI TV F U7 OFERICTITHEIREE D
DWRHBEZLERLTVWS, TOXIIRAIZALODE
e UT, BRI LS 70— RN 70N LU HH
K& 72 5 PRSI 7 T > F > 7' (Martig et al. 2009) 23 i
INTWVBEDN, AFFEOFERZITTIEENS 2T 3
Z&iETERhwy,

AWFETIL, Galaxy Zoo IZHEWT THkEZ KD 5
Wit THEEZ R0 IZ8E L EOHENEREL 72488
W72 EHAWE, DF D, RO > )ik [IEEIZEE
ERBHEEER ORI T2hs LuniEz 2< 2w
R b I N T E D, SR ENE 2 R o BRI R

HENTVS, BREEIZ BRI NS L, RPN
HXNRWZ N Ial—vaviZdoTRENTWVWS
(Athanassoula 2013; Spinoso et al. 2016), £ 57295 &,
WE BRI EBRNRLER I N EZ o, B
JRENZE X TEZREERENRIETTHSE, TDLD
. BEREEDRI L ERAREE E OBREFEL AN
57121, BIREEDRI 2EETMTI2HLENDH S
2. Galaxy Zoo7Z \J Tl 23\ & = FEAM I HE LV, 3k
e e LT, BREEDOIIR, BEX, BEZ2HEL. MK
THREMBEOTMPENRFEHZ2AET L2 LA EZS
na,

PRIRFE IS % Fr DB flog M/Mo> 10.50 27 )V — T DR
OO ERMEEEERIE. BEZ100EFIZELTVWS
(E3c), Z DiER LTI (Sanchez-Blazquez et al. 2014)
EE T B, THIEREDDEVRGMB 2 ~2UTERR X
NE=Z IR T B, & G1F EBREGEZ R DR o
BN BRBZZEVPHONTED, 2=1TIRHEHAEDH
SEE L HEE TN T WA (Melvinetal. 2014), £D 7=, K
WRETHWEZBRT Y » TV I3 EEPNEETH B Z L.
BERRIE 122 D f BIC i X v\ Z & (Athanassoula 2013)



id. 6

EEET DL,
WEAENZ B & L 7= R ER T D g 2z
Tzl L 2RIET B,

42. BREE&GEL 1 Y1 R-7T U b0l e OBEGR

TBEIIEER . Fubh SAMINZ D 1 THRZIZR B
EEHEET TS0 1 R-7U bD#ElE TSI &0
SNTWE, KIETOIY MO —LHF Y T NIzBNT
HEZOMEAERLTE D, LE -BEMNEVEERES S
DT7AT7ANMZEWTH, FMEEERHIE L, M
EFE W (X3b,d),

—J5. BEMY Y IV ONEMEEEER T 7 74
WERZYE, avha—ILY IR, A1 K-
77 MDA AR D, Fb & P10 kpe T D HE N
FEHERBOZEIZ, 2 e — LYY IV TIE0.4 dex|F
EHBZDIZTH U, BERTY >~ 7L TI20.2 dexFRE L A R
5NV (X3ab), MMA T, FbfECEE2 kpe AR D 7
077 A IVIEEHIZR>TWA, Zld, BREGEIZ L -
THLDEBBIEEFERIZZD, MITOEEIMET
U7z RIRTE 5, REMETLHERIIFaILESHS
WEBIZKERBADRLPBLD, ERLREREE NI
FEWBNI LB, FFEBRETITNIEERPI RS RS
728 T d % (Coelho & Gadotti 2011),

LU, BIRWY > TV oEENETSEmE B L,
FOMECEREEL. TR 77 A VIS EHZEBS R oh
&L\, ik, BRMGE ICER I N EBEREE X, 0

WWIER SN EEICHEARNITEHFATEZIZTENE
w;t% (kL TW5, T7habbBERIEENC & 55K

DAITEERTNIZ B W TIZ S TREM T, BIMIZH W
THA VY1 R- 7Y Ol ET L EMERTE S,

KR DSELIIFZE & U CTCALIFAZ FH\W 25235 %
(Sénchez-Blézquez etal. 2014), % o IZHEER D PN D 4

AR, BEEOEEIZLZENTRVWELTWS, —
ﬁ$mﬁfi SR NNE SRR D 70 7 7 A VIR
EOEMIZ K> TR BHERZ2E-, mHOENIE, fifF
HEL YV TAVEDEWICHKT 2 EZ NS, T7&
bbb, FAELUZEEITE S FHBER SIS0, K
MEITIRM O RERTH 5, T2, 5 XEMDOLER %
FAELEZDIZR L, R RIZEROLEE AW TO 7 71
NEFE U, TITHIEDOEZO, BEMY T e a
Yha—= Y TN DONREMELEER ST 7 71D
bz B2 & (Xak), Fnd 524 kpe A BN 72 IR D
HEFMEEOHFE YO THB, 770, Fhik oA
DOHEBOMEE T e Tidia, BIRTY Y 7LD H 1 4E
MAGRIZNIWZ e E2RT, DF D, HIKZ L IZEKBOE
fidlx #7225, LD L Sanchez-Blazquez et al. (2014) TIX4E b
Hlidw —fLX LTRDODTWDE, £/, o6z X< A
52, AETIHRVEDOD, BN OGP EIME LY
R D B BL AN S WETE A R CTHN S . AHFSE D R R
B TV (logM /M o=10.5-11D 7 — T TARMK) X, 5
TIEAORAREE)D2UEN ETH D, TNoE2EET S
e, BERWY Y SIVOERAERIZTI Y b=y L
EHAR, RETIENE L AMUTIXEFEE & &R T
x5,

AETIX, FwTa 7714 VOENE TRTERK
EEIC LD LTERZEDTWVEN, EOEEFHEIA
@ ¥ 8l (radial migration)iZ &> TH A 15 5 (e.g. Fraser-
McKelvie et al. 2019), KAWL TZ DO [HeEZZEH T 5 Z
CIFTERY, UL UEEREY Y I VOERTa 7 71

log M/Mg> 10.5DFEE 5 > 7 )L D Hts
LRI ERE

Radial age profiles of barred galaxies with MaNGA 7

WINTRTHBTERSINZEPFLIIBEH L2 DI
K% t’é’% L L TERI A VR LD DR

Mol=Z &ilind, DF 0 DG4 f%\%ﬁn%4/ﬁ
A4 R-7T7 b E TS L OMEMITITHELE X,
5. &5

AL T AR DY — XA MaNGAD T — 14 7
T—REMAL., EFERERNIZE T 2 BIREE DA K
CEMEBEOFEHB IO 77 AN E OBRETE L -, HBREE
D Z T 5720, W RERE % R DRV
VAN A RZ NI ba— LYY IV EER
U, U7z, 2 Z2C. HiEiE DA i Galaxy ZoolZl B\
T, E#EH D | THREER L) 22T N8EIDL Lo
EMNHBEDE Uz, £7/2. ¥ bo—)LY v FILITEER
ﬂﬁ/fwtégiﬂmdwﬂWT*ﬁTé%@%iV
K LTEY, ERL 7z, BEEOHPH%log M/My=10.0-
10.5, 10.5-11.0, 11.0- 115125 . &2 — T4z 51 3 ek
INESEY FEly, BEMEEEEKROER M Ta 7 741
NERD,

Z DGR, %ﬁﬂ#/7»i¢u#b3@ouL%MK
IS CHEME LI EMRIPIERICKE L, BHEIC
BIBOET 23R U7 (M45kE), T OMEm IR ':F'FEﬁ@HE
BE7 )V —TTHEICR SN, —J, ol
TIEEEMEFHEROAREREVIIR SN T, BEE
WZEBEHIEEOFER TR L7z, £72. By~
T DFEE I E TR ME TR T e T v A
NZERUZDY, BEMEFHESIITMEERE o
=(3%), ZTDZ o, BHEEDHILTO R

FHLTH, SEFERTO1 Y1 R-7 2 b % ik
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