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(965 K ) S HokE RIS, K HE e R0 95k (strong bar, SB) 2 R HE
(weak bar, WB) f 5. IR, FERIFIE ST LU SRITERE 5 B R I EEIE R B U1 5.
Cervantes 25 N o5 B 380bE 58 MR 1) Ab T B E0 (R 2T (X S8 B, 17 9908 5 2240 A T30 €0 MR 15 110 22
Zr Lee 2 N R B0 994 S0 T AU RIS /AN EE R, 1 Kim A7 RIS HER
RIEHEE T Z (specific star formation rate, sSSFR). 2 MEBMEIE (9—rv NUV —r\
T A [3.4]— [12]) RIS (HI) 25550 50 R RARAR L

—fAR, R RSN AR AN, EERERR DO, SBh O AR
IF) Py EE JE % (star formation rate, SFR) FIFHEG o (H 4 SAMNFESARG, B REIKSHE
NN 18] R T R AR B B, B “JEK 7 (quench) IMBR™ ™ WAL, #EAOAEAERE
A RE 5 R RIEE TS IR S, WATRES UK R, Bk, Xt Rk
ARG AR S S B “RK” M UU#R. 55—, T8
REAMIRI B, g B R R M50, H AT S SR b

BRI B A B AU, —ROA 5 R B P W 0 R 7 A A 35
IR ENHAH . A B TR R B, BT RETE R E B 1 A RasE e T ™,
BT R 7E 2 R 1) (A ELVE L Pt ik R A ™ bAh, R R IR S, R N R B ER
L nlRext B R EREA S AR BB W, i, B RX (galaxies pairs) H = AE [ S AH B
TR T B st g™ . B R RZ MK (Ayby) ™ BEA (merger) ™ BLR AT BE A
PERIRBERES, KEgiAE, HE MR,

FERLIN b, B 5 0 R AL AR 2 [0 TS AETE A 64 H BT TE W B 3R, Tawfeek 2
N5 T SR AR R R R (cluster) (1145 K 5B (AR JEVE, R DLLE 2 25 FH 41 BB (1) g e
EREERPM I ENIMEL R, SHEMERLAIRZ. B 4H, BETEREY
e 5 PR 0 TC B AR eV B R B R AL B AR, 100 Sidiney @B RBEIEE RIER
Z B (group). JEREIFE R (feld) PG, A R IS IR BR80T A 5 K 22
5; Barazza % N RIUE RBIFUE RIZH0E HEE RIECE], LUK B K B R 55 B #5AR AR
fl; Sarkar 25 N YCHHERITERCZ B RN RIOHME S, AR,

FARE RIHERE S B2 (A6 R AE &, R R P 0 1E R T B B2 5 3 Ak i 3R
B2 AR CAEH T RAMBIR. iy, B RBE R KW EF B (ram-pressure
stripping)” ¥ B R P AUANGE, BIMERRE, ERBEN “HBK” BR, N
R BN 2o B RN AFERONIS. i, BRAKIEST RS kmdh
DEE, MRERTHEERNS, MEEBRNBRZE, SAEHALSRREEERE, B
HEN IR BB

g BT, 0 SRR T RS A AR 5 R BT AL O FR S B IR e, R4 ik S
TR o AR 2R AR T R TR 22 1) 6T L by T 2 2R o 95 M i 4 R A A PR i
HAT, E R R IR GREEFSIRE) 5 SFR. FREE A 56 R BT/ B 1
BT

i, Galaxy Zoo DECaLS (A FEi#% GZD) &A1 I #i— RN AL ERESSMWERE
AP RREA, FENE S IE IR BN B0 B RIEASFAHE (Bl gakE, WeBsg). A SCHIm
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FCH M IER A GZD FEARBATEIEE R b, SFR DLRIAEI =% Z 8RB 04T, [
ff 9 5% 50 FE AR FAE R T . A TARMIPLAAE T GZD HEA W] FI T HEAT MR i 2 AR 3 AT 1
FEARIES NIE R M BEAEA,  BEH Bt AT OB 70 e AT 5 2 &
AT 28 3 B A TAEG AR 58 4 B GHRE RIFT 1 18,

2 HiE

BAEAR T P EAE N A SO 0 B RFEARFFHCHE, HA GZD HIEAE 2.1 1A
W, [HEERSE SR SEAE 2.2 TH 4.
2.1 EZRBHEXER

BATHIRE e R R REA R Walmsley 25 N KA1 GZD 5 H H4i h 5311, Galaxy
Zoo T H &R T Wik $ 7&K (Sloan Digital Sky Survey, SDSS), HitIEE A EEE X2
REMGHIEE, RIB R RSO F TN =BG 5 K11 8. DECaLS® /E5 DESI?
MAKRF I =AFIH 2 —, HMPDEREL SDSS it — N2 L, R aemE 58 5
SRR RMABULET . GZD WHS =W, 4 B2 GZD-1. GZD-2 #1 GZD-5. B ELiK
GZD-1 TiH M 2015 46, GZD-5 WH WS T 2020 4. E=JHHH, AJLEREE X
XEE[EFEAFLE T SDSS F 2 RFEA (5 N r < 17.77 mag) F11) 313789 NMERIMAT TS
SRR, HPAMUAEXTEREUE L, 8. ZERETEHNAES B3R,
A B A X AAAE R 5 5 B S5 i AT I 12 T GZD-5 HTEES 22 4] % B ik 4 1)
PSR, AT 1 A2, HRE VL. BT GZD-5 MEHREFE Az KT GZD-1 Ml GZD-2,
RS TR Ty, TAERRGEE —Fh R sh 2= S 50k, kit “EREER” MER
EUR S G E 04, DGR AT RE 2 140 R4 5. B BB IE G DU SR B2 2 2 B, %
GZD-5 FEBH B EHRINGILE R TG, ZEEMN T GZD =ATiH T
MR RIETNT GZD-5 $RFM AR T b 2 . AT GZD B0 42 B0 1% 1 BA RS
FHURFE 5 21 B 700 () £ e 45

ASCHIFFC B A2 R R IR G R, TEREAT R REAE 4 W 2 J 75 2 S e R AR B T
IR P NEIR R Re D Z G 13 B BIFEAR A FRAE BRI B REAS, 2 B H R4 s
¥, S9EEAICHE (no bar, NB) 2 ZKHAT /1. KRR GZD-5 B, FRATER “e
B R (Features or Disk)” LA J “IETHIEH M (Not Edge On)” P9NFRES 1948 5% L AH 3 K
T 50% WIREA, ¥GIHAE AT i B RIFEAR. ZAEASIHA 56912 NE, FHREFNZAEAR
A XN TEZE S (morphology) 158, HEEIW, RAVEHFEARGL N “Morph” FEA,
FT “Morph” FEA, At — AR a4 7 Fi0l i 4% ZE B0 b 47 40 2K, AR AN 2 R
) “ToRR” IR SR EEBIR T 50%, FATWRAH Y “Tol R R” (B H: 33486 1) fEFRE
FiR CRBEERT FERREZRT, HER BT BT “ComEE” 1 EE] R g

Phttps://www.legacysurvey.org/decamls/

®https://www.desi.lbl.gov/
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Mt CEERERT (BH: 16703 ), RNy “SREER” (BH: 6723 ). BLE “E
PRV CHERT M “omR” IR FEURE B L m.

[ GZD % ]
)

TEimE R (Features or Disk)/if[Hl £ & (Smooth)
JeimE R (Features or Disk)

IEM#[A (Not Edge On)/fliT [ (Edge On Disk)
IEM#EA (Not Edge On)

| A HiB IR FREA (“Morph” BEA) |
Wi B BT ) < R > 50%

EFEER (6 723 1) FIHEE R (16 703 1Y) ToHEE R (33 486 1)

e HEN R R TG TR N T 50% Hamde BRI T 39S L) 7, FIE Sk B R T
T “ TR ZEBNT 50% Hmbe B ST /N T B9 ME SR L) 7, I N TokE B AT A “ R RS T
50%".

1 3REY “Morph” ¥AFTHRIEE

2.2 ERHMEBHESR

TR RN EAMYE S E, FHATIEE T GALEX-SDSS-WISE Legacy Catalogue-X2
(GSWLC-X2)™ 44l vh i 1H 2 T i % 2 8. GSWLC-X2 % 90% f SDSS EE RFEA R
X, HEREK SFR AMEETE (M.) SRIEE I/ 6= e LA AR LS & e
AE & /74T (spectral energy distribution, SED) #l& i3 #l. ETEEMEMNEA SFR, K
Mt HE RM sSFR (sSFR = SFR/M,). #AT# “Morph” FEA S GSWLC-X2 #
1T UL S #3203k 43221 MK, JPRtkdr 48 “Morph-SFR” FEAS,

ST HEEM KSR, AL T Yang A 1R RBFEAD, 7EH % TR TR R
TiH 2 -6 (SDSS DR7) ME RBEFEAT, S THANERTENFN—REL, AR
REER PR, L0F8. OGEE. HEREMBE RN E (M,) %G8, B RBEAEARE =M E
HEMAREE (R A SDSS 4. SDSS 4 +2df 4085, SDSS 4.8 +2df 48+ &IE 484
FAEH+ROSAT X-ray 2 R PIEHIRE T ML) UL LA R 40t 55 (petrosian JE 55,
model B55), A T EAUIMZENN 6 FIAFRKE RBFFEA. % 8 2 il A 2 B 46 {H 1 ok
PIANH € P LA S model 25578 o5 RAVATE, AT “Morph” #4AL SDSS 4L +2df

Phttps://salims.pages.iu.edu/gswlc/

®https://gax.sjtu.edu.cn/data/Group.html
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ZL%% +model BT FEABAT S XILHL, 3R T 35807 A RIS #IE S, KUt
KN “Morph-M,,” HEAR, XT3 A ULEL RIS 25 ER0YE, EEFREE RBFEAHH
T WA BT —19.5 mag WA RFTBR SR E" . 168 RBEREA PR AL T PR
AFEFIRE R E, 25l R REENEE R ENERFENEESE TSR], RATER T
B RBENE R PR AR B AR % B R PR 2 .

FANET M, BRBAREEDIMEE RZBF T 180 55/ FIH BN R (ris0),

MHARRZBAI R, BARAN:

1/3
) 0 ) )
H, rigo FIHBAH Mpes 2group NERBEIILLFEAE, h AMGEIHE MR, A3H
h 85U 0.73. BATE X ERBHEERERAKMERNERH O, HHERERSF R
BERWAZIEE v, B4 r HERBEMALSIRE rigo HW—AEE 20 r/riso PNE RATAL
RERBERMAED

A, AT R REFEER AL T E RABA RGN B R TT FERITIEE Vies, 1
B R R R T FLEATIREE 2 2R | AV | BeAh, 5 Yang SA R, RATR
FIT Beer 2 N $2HHIZEHEAH 11 (gapper estimator) [V TH 425 2R BE (I 28 77 11 ok
UREL oo FEMOPIRAF, BATRIUPEINA A LU ERAE R EZHFR o H. HEERR
R RBEFEAR 20% A4, WAE “Morph-M,” FEAH, FHERZREM o HIE RN
35807 4y 8142 >, WATRULFEA A4 N “Morph-M,, /o” FEA.

gi LRTIR, AVS R E RFTAAR R E (M) B R T 2 RKBERBITIEE | AV .
BRI R BEIREL (o) LR RFTAAREZ N E (r/ris0) 55 1E 3.1 T FRAT
R FH X e S 400 248 22 0] ] (phase space diagram), %J 2 R AL EL 8 71 kA&t 47 it
— .

HA—IRMZE, GSWLC-X2 Hd v 518 2 i & 55 S 500 B F 9146 53 2 58 2L (initial
mass function, IMF) 4 Chabrier IMF", i S8 %2800 2, =0.272. 2, = 0.728.
h = 0.704; T Yang 25 N (2 RBEREA T FH S HON: 2, = 0.238. 24 = 0.762.
h =073 HTATEEARKTFHIBNN 2 ~ 0.1, BATZEHADREA D FEEHESH 0,
A0y ZRIEW. ST h, KRXG—EH h = 0.73 % GSWLC-X2 i EHF N ERT
SFR e &2 BT 1 k.

2.3 KK

BAESL DTN AR TAERTHFEA, LR O

F1d, RBEE THEMIEEREAN “Morph”, HEAK/NA 56912 1N AFT
WA s BAME 2 T A 555 BIEEA N “Morph-SFR”, FEARK/NA 43221 4~ A&
TR AH R AT BRI 2 BT R R AN “Morph-M,, 7, FEAK/NN 35807 AN BLE T A

T180 — 126h_1 <

OXTRRBE IR GURRRYL, BT AEEASHRE (FUR R B IEEE REUN ), SRATEEF A LR o5 R RTEW
L7 ERTSCRER, R RS AR G R R AT R AR R MR RS, 0TI T S PSR
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® 1 HBAPEXERNKE

FEAY SRR/ BEER/A EEER/A BHHE/M
Morph 6723 16 703 33486 56912
Morph-SFR 5151 12833 25237 43221
Morph-Mj, 4848 10174 20785 35807
Morph-M;-SFR 4273 9036 18445 31754
Morph-Mj, /o 1289 2513 4340 8142
Morph-M, /o-SFR 1125 2215 3787 7127

KAG B, W2 o RIS 2 0 B R R B RIMEE A “Morph-My, /o7, FEARK/N N 8142
A5 “Morph-SFR” F1 “Morph-M,,” FEARZE XT3 FE AR “Morph-M,-SFR”, FEA K
/INH 31754 A “Morph-SFR” Fl “Morph-M), /o” FEARZE XT3 FEAR N “Morph-M,, /o-
SER”, FEARKINA 7127 A 5 [EANIR] ) RIS HE FHAS R A AT 20 e ASTRIRE AR Hh e
SR FIsEE = AT RIS H W FEFER D P4 H.

BT L EREA, FRATFEHEAT 0T LUBIF 7010 400 75 2k — B M g a4, TER sl
FEAKT, FRAIFEX H2s A0 40 (Mhanfe 2 &, IR E) BATREARICHS, g BUR(E A
0.1 dexo

3 4R

FEARTEF, AVEE —/ NI IREE RIVEREEEE N, 2 /N ihib ik 2 R
B, BTSRRI 2 A R E BT R .
3.1 HBER5IEEFMAMK

B, BAEE B hghtH “Morph-SFR” FeAH, = Phie ke 2 (¥ 2 5 & A LG 1H A %
B AT (MU SRR FERR ), Hola Ak bR 1g(M.. /M), HAFRHN sSFR. 2L t404
NEFEFEAS, SFECAISEREAR, WO RTHEAR. FiOSEEE RS S MR, A
REK sSFR BUSENAGE, BA1S 8 Salim™ (1 TE, ¥ sSFR > —10.8 MR RE XN
THE T A & ( “star forming” galaxy, SF), ¥ —11.8 < sSFR < —10.8 K2 RE UNGH
A AR ( “green valley” galaxy, GV), ¥ sSFR < —11.8 FIRE R E XN KEFR ( “quench”
galaxy, Quench). H il FbRAIA i Br B op 40 % B r A i 26 nT DUE Y, FEASHR AR 2 R A
XT3 R RMCERER, EMK, sSFR W& B THEEREMN sSFR 2 AfFENE
PIFHOCHE, TR EEHIEARNEE R RG, KiE—DX R RN sSFR Rk, sk,
T ASCE SR 2R RBRHIER sSFR K% %&, MERKHIE (Rl NUV —r) H
AR R H sSFR, FIRATIEARTTH 3.3 5 HHERAXT B & B E R e AT 35 1.

ST ombE B RFEA, FATEBE (0.1 dex) 7E oA 55 MR FEA i B —— X B2 () 4 2
JRE AR KRR R IR, R =R E RPFEANS N 5151 4. Kl Ba)
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lg(M./Mo)

e BEARRRN 1g( M. /Me), by sSFR. FUbREN M, S5AE, HiLbREN sSFR 4K, 26 EG)]
NEERBEFEAR (SB: 5151 4), SENFIHEREA (WB: 12833 4), WENEHEFEA (NB: 25237 4N).

2 “Morph-SFR” HARZFMERERE M. M sSFR BB = EMEEE

NEHEER R G, —FEERFEAR sSFR MRS AETE. AR REEEE R,
SOAEREHEER, HORELEER. BIPELHN sSFR=-108, AN SF BER, £
Iy Quench B & GV B &R. WLV HERE R T LEER, sSFR 7540 H 1k F T
BARK —%i, R REINEE. £EBa) M EARGT A=MERAT sSFR A7
AR, A TR DR REA AT A R W BE AL RE 1000 K5, THEAS 21 1000 />
RAERIbRHEZE. P AE AT DR BRI R BRI sSFR ML T O E /REK, BEREREN
HERTS

HH TR KR R BEAR LG FE AN, BT DAER 9T sSF R BRS04 HAFE H A BE B2 .
BRI, FRATT 91 NKE KR R P 4 B ] (quench fraction, Fyuencn )X —Z 0k — 2 4 #r,

HAFE AT N N
quench + Ngv (2>

F quench — N. )
Total

Hep, N OAAFRRMEE RN K Bb) 4l 7R =M R R E B Fuenche
TA TR S AR H 7009 5 AT B, BN TE] RS P T 2 AR B 1E 2 o A (B D B IR R AE
B EIREARAR,  Fouencn IR ZE FIRE R A R I BEHLIAEEAT 5 5. TTRAE R, HEER
TR RAIE R, SRR Fypena, #BBEZ 38000 (ELRXT T ok, SR AITOME B RPEA,
Fouencn FAEREM RG2S, BHEE RN Fouenn %% H ARG G T 3B RERE R, 55
BERTCAR R R P Fouenen B06 LILEHRIE, (HIgHEERDARRGEM & T LEE R,
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median 1.0
0.15 NB -10.3230.008 © SBuuench
: WB -10.39%£0.009 0.8 * WBuench
SB  -10.49%+0.011 : © NBuench
=
@ 0.101 z 06
~ E
1 . ~ 04
T -
= 0.05 Zywp
-SB 0.2
0.00! =" | 0.0
-14 -13 -12 -11 -10 -9 -8 9.5 10.0 10.5 11.0 11.5
sSFR lg(M./Mo)
a) b)
T a) BHIT M, MEMARFEREERRIN sSFR WEFE. b) B8 T M, BZHEEREAR Fenen 1242

B, 2EEREERER, GORRJEER, BORRLEER.
B3  “Morph-SFR” HAPIEGIHAN=MERERN sSFR TR Fauencn

3.2 BHERS5IE

FEART T, AR BT E S BT 0T, Horh BB 50HE 2 Rk 2 RREN
R (M) A—E IR RITALRE RBEIIALE (r/rise) VA R 2 BEH R R0 — 14
JE B B AR T FLBAT Y (|AV /o) « FATE % H “Morph-M,-SFR” FeA4 shisihlE
RIFEMNZSMBERRREAN M, BH7E, LEb). Ko EmELs, 26a/%
FHEER, BERRTHELER, WU SEIGRERRIREA, HERFTLERZBI M,
Sy A kR ) TR s, Besh, BT b AR M, bRl B U EREERE
i) T4 A8 K2 L, TR R IR S

W T A R R R R — S8, R RAERS R rh BT AL A B R R S R
TR 7 ) P ZE B 9 2 B O T R s A R T A R E e (g B T s T R — A
BRI TR A2 B R AR N v /riso, DAFR A |AV /o, T8I Z7EA 28 1A b4y
il BHART, WS R R TR R TG E 4 A S X R (virialized) A1 P9 V& X
1 (infalling). ALK I0E R — BN O LR RB NI HES RS F b T
A THARES, TN T8 X FR R R RIELE AT A E & B2 RPN — A fe.
0, 7 AV BT R AL (AR FDRES 2 B 2 IR — R, SRR B A ? 1A%
“Morph-M,,/o-SFR” B ZFA, EHEEREMNREREZE (BEMABN 0.1 dex), 15
BI= bR R MIHIREA R 1031 AN, TEREASHIE R, #5410 0 2 R 7E W G P AR 3R
BREATLED, B AREAR BB R R . AR ab) i HAHZS A, Hrh 4 e
REBEER, SGOREPEER, GERRLERR. ERIOMZS XS, RAITEH
Jaffe 25 N {073, E B RTR, FTAARN:

|AV‘/O’ < 1.5 —-1.25 T’/T‘lgo 5 T'/T'lg() < 1.2 . (3)

MR L, MR E RS, Hrhiabe, 9 RER LT
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0.25

virialized infalling

me_gian 3 frac frac
0.20 Wh 124150011 ~+ . . NB 079£0.012 0.21£0.013
: SB 12.4810‘011 A -.WB 0.77£0.013 0.23£0.014
= e .. SB_0.81£0.012 0.19+0.013
@ 015 2 N
x
T 0.10
o
0.05
0.00
12.0 13.0 14.0 15.0
lg(M,/M,)
a)
VE: a) N “Morph-M,-SFR” FeAH, 6] THEREN =FiERERWEERE > METE. =MEERN
FEARANS N 4273 4 b) A “Morph-My, /o-SFR” A, Pl 71625 R A 2 5E 10 =R 2 R

. gl Jaffe 2 AT TR, S ERNRTER R, & FRNR KL SRR R
BB 1031 A REABE RIS EU0 MEHE N 0.1 dex, T EEGIRERERR, SOMAETEEZ
WA R T &

4 “Morph-M,-SFR” #HARITHHERERALEEREN M, X “Morph-M,,/o-SFR” #AKRHIE
HIHAERWHEZEE S

LA I EE B 43 730 R 0.81. 0.77 F10.79. M ELBIEE LokAE, AbT-07 J14k X 3k i it b
B RWEE R mE N, X5 R R LA TR S (LT K EREN) fEse
—EU. HAE, FAEEZ, ATALKIRE 55 R R LR RARR, AR TEE &R
tbah, FEGIMRZE, ZMERMHIZ A ZESFEIFANEE, B, ZHEREERHN =M
B R RIEA M A B BT REAFER 2 R, T Bl — D8 KR E R,

g bRTR, RN, @R RFEARMEARE ST, RAVSE, AR RNTTER
RETAIIAEE (Fe i RAERT =& L) A — @ MRG0, Horhmds 2 2 T 5% 5.
BT B P BT B AR Bk B AR R R R BGE I IEA ,  DREFRATIAE 3.1 5 h 45 B A #e e R
th EEAHE G K R R ) SF B &R sSFR RS MEMmARM 458 T 5 Btk — 0% 8 g
RS AT e R R 22
3.3 IFHIMERREEREERNIEERMK

A, FAVET “Morph-M,, /o-SFR” FEA, FFIBH=HIEE R EME 2R E, 5
FEHIFEA, BbAh, TATEIE B A X IRE RANEIXEE R, RIEFRE R AT 5
PR AN [ A7 2 1 ) BT SR RO IS5 25 R 250 e, JRATIAR B 07 Ak X3 = 2 &R
M HIRE AR & 786 AN, AL T W XK =M 2 REH % 138 1. EFEAREHIERES, H
THREARVCHC 53 AIAE AL A X I A V& X 3edh A7, DRI AEAR IR A = A, e
VLIC tH A FE A EL (786-+138) AHEL T 3.2 1y b4l FEARL (1031 1) AE— 2 Tl & Ba).
o)y e) LA ML IX R RIUPERT, WX RS T B Bb). d). ) . Bl Ba). b) N
sSFR A E T E, 7o EMEbRT s =Fd R fEAY sSFR HAMEKiRZE. M E
J B} sSFR PR AEFT AR R], AT AFAMAZS B E, kR R T 3SR HE
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0.20 NB —10%%%?023 0.20; NB —10.?%%?061
WB -10.56+0.023 WB -10.36+0.076
0 15 SB  -10.724+0.027 0 15 SB  -10.55+0.098
e Pl
N 0.10 2 0.10
. 1 - |
= 0.05 = 0.05f ~*® ;
0.00 0.00/ —i!}'ufu'l: i
-14  -12  -10 -8
sSFR
b)
1.0 1.0
0.8  *who 0.8 Swh
@ NBquench
: 06 Z 06
=2 5
= 04 0.4
0.2 0.2
0.0 0.0
9.5 10.5 11,5 9.5 10.5 11.5
lg(My/Mo) lg(M+/Mo)
c) d)
0.251 | NB -1057 001 0.251 NB -10100m04
B ‘WB -10.324+0.026 ‘WB -10.194+0.039
' SB -10.30%0.031 SB  -10.23%0.061
020 Pl & 020 NB_WB opg?a
& E NB_WB 0.599 E _ :
®0.15] | NBSB 0577 | R 5] WE 8B 0997
== | - ==
WE 0.10 | lm 0.10-
0.05 | 0.051
0.00 i 0.001_ ‘ : .
-1 -10 -9 -8 -1 -10 -9 -8
sSFR sSFR
e) f)

e B REARERE R SRR RREAEH THEREMBERE. a). c). e) NMLKIEE ZFEA, b). d).
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Statistical Study of the Relationship Between Bar and the

Overall Star Formation Properties of Galaxies

MU Zi-hao'?, SHEN Shi-yin'®, Rafael S. de Souza*, Ana L. Chies-Santos®

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences, Shanghai 200030, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Key Lab for Astrophysics, Shanghai 200034, China; 4. Centre for Astro-
physics Research, University of Hertfordshire, College Lane, Hatfield AL10 9AB, UK; 5. Instituto de
Fisica, Universidade Federal do Rio Grande do Sul (UFRGS), Av. Bento Gongalves, Porto Alegre 9500,
Brazil)

Abstract: The bar structure of disk galaxies, their environment, and overall star formation
properties are known to be intricately linked. By utilizing data from the Galaxy Zoo DECaLS
program, we have assembled the largest sample of strong bar, weak bar, and no bar galaxies
with matching stellar mass distributions. We analyzed the specific star formation rates
(sSFR) of these galaxies after controlling for environmental effects by matching the halo
mass and phase space diagram of the dark matter halo in which the galaxy resides. Our
findings suggest that the percentage of quenched galaxies in the barred galaxy sample is
consistently higher than that in non-bar galaxies, with a more pronounced effect for strong
bar galaxies. However, for galaxies that are still on the star formation main sequence, there is
no significant difference in their sSFR distribution. These results suggest that the presence of
a bar in a galaxy may rapidly transition some galaxies from being star-forming to quenched

in a short period of time.

Key words: barred spiral galaxy; SFR; environment
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