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Abstract

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 (sSSFR) 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 no 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. In addition,
we used the random forest (RF) algorithm to conduct regression analysis of the corre-
lations between the bar features and other physical parameters of galaxies. Based on
RF regression, we also designed a statistical test of whether the weak bar galaxies are
more favorable to the no bar galaxies or the strong bar galaxies in terms of their physical
parameters. With the importance ranking given by the RF regression, we find that the
axial ratio and Sersic index have the strongest correlation with the strong bar feature of
the galaxies, while the projected distance of the galaxies in their host dark halo has a

significant correlation with the weak bar feature.
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Figure 1-1 The left panel is NGC 1300 and the right panel is NGC 1232
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TASK TUTORIAL

Is the galaxy simply smooth and rounded, with no

sign of a disk?

Smooth

-
@/ Features or Disk

* /. Star, Artifact, or Bad Zoom
F 3

@ O vou should sign inl

NEED SOME HELP WITH THIS TASK?

P 2-1 Galaxy Zoo W3skvi i 458 5% vt i

Figure 2-1 The classification voting page on the Galaxy Zoo website

2.1.2 DESI legacy survey

DESI (Dark Energy Spectroscopic Instrument) & KAE h—A~EH A B Z L)
REEPRAEEWE, BE@ESRET I TRER KRGS, 265 =48 “H
L, NI 4 T B 2 i

1M 7E DEST G KI5 H R zhZ i, A T IEBGEEAT S i i B AR, 1 AE
G HRE B 1K (DESI Legacy Imaging Surveys, Dey et al. (2019)) %} DESI -k
AT TG R . HAl A7 T Kitt Peak [E] 22K 3 5 F1 Cerro Tololo SEYH K 3 5
R, X 14000 ~F 7 BEW B 48 RS #7848, 153 T = Ar i B
(g, 1, 2) BIDEEERE . MG R X8 i I BR 7E T oR4-18 JE 2 +84 &, M4
T +15 JEEUNT-15 FEIXE,

DESI 568 K3 H o =S [ () B B8 b ry gt B 44 a, 43l @ dbae-1F
MZIARR KK (The Beijing-Arizona Sky Survey, BASS), I REEMPLEE KK
(The Dark Energy Camera Legacy Survey, DECaLS) il Mayall z Jjf B2 18 K (The
Mayall z-band Legacy Survey, MzLS)., It ="Y&88 K3 H 4 H 78 15 K X 0] ILE
22!, ZATH MEASEAT L 2-1.

Forft | BASS J2 i o R 5 3 5 A K AR RS
BHATF R —TUERIH , ] 7ALT Kitt Peak [E 7KL HH) Bok 2.3 K8
g, g e AN Bo R T AR 78 (Northern Galactic Cap) [X 1524 5400
5 FER I TR . 2K KT 2015 48 12 H kA0 T R%dE (EDR), 7351T

Thttps://www.desi.Ibl.gov/imaging-surveys/
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2-2 BASS. DECaLS fll MzLS =AM k5 H K X 8 v P
Figure 2-2 Sky coverage map of the BASS, DECaLS, and MzLS photometric survey projects.

2017 4 1 J1. 2017 4 12 A F12019 42 8 J &A1 T 85—t 55 A s =t .

MzLS 3 E B Z 62 K30 E st 58, AL FFEALT Kitt Peak [E 5 K 3C
£ 1) Mayall 4 K5I 2 I BLAOUI . %G K5 BASS 7 3540 [R A KX
T B BRI T AN ) ) BOURIM Btk T 2016 4F 2 AP =0, % 2018 4F 2
HEHR . (EREEMNE, %R Mayall 4 KEiss, i TU0E G025
%2 DESI 3% K Hh it ] S e

DECaLS & 3 [E 55 16 00 r va A 8] 52 5256 %8 1 5 5Kt , A1 F 8 1] Cerro Tololo
FEYW R ICE R Blanco 4 KB guHE RIS e EAHIL (Dark Energy Camera, DECam
(Flaugher et al., 2015)) #EAT =AM EE (2. 1, 2) BOUAN, T 2019 4F 3 52 T A
IR . s BE AL R A KA ANIIIBN 3.2 SET R, FMEEES 0.262
ANFED, g, 1oz AR B AL EOR B 2 E 4 58 (FWHM) 43518 1,729,
1”18 A1 1.”11, H DECaLS i H % T 10480 SF- 7 FERYRIX, ¥4~ DESI 3¢
KX 14000 V- J5 BERIRFIE 75%, & Hoby B A 4. DECaLS i H 7£ 400-
1000nm g il 2 KA FE REUE LA, Refa bk SDSS IR, HHER
HEREG.

#¢ 2-1 DESI Legacy Imaging Surveys [ =AM 8 R 55 H B4k 25
Table 2-1 The three photometric survey projects of DESI Legacy Imaging Surveys

DECaLS BASS MzLS
Hi /AL Blanco/DECam Bok/90prime  Mayall/Mosaic-3
000 5 Bt gr,z gr z
KX NGC(6 < +32°) + SGC NGC (6 > +32°) NGC (6 > +32°)

KX 78 55 THI AR 24 10480 V-1 2 5400 ‘P 24 5400 ~F- ) JE
IR 0.7262 0.7454 0.7262
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2.1.3 Galaxy Zoo DECaLS

Galaxy Zoo DECaLS(GZD) i H /& Galaxy Zoo [#] AR #& DECaLS [l 5t &
GHARIT RS — RN ERES BN ARB#IH . Bk, DECaLS Wi
H 414 DECaLS DR1. DECaLS DR2 # DECaLS DR5 =% H iy il e &4, jik
T Galazy Zoo “F-& & EIHEH I =W GZD i H , 4%l GZD-1, GZD-2 f
GZD-5 TiH . GZD-1 Ti g M 2015 4E 9 A P45 2016 4F 2 H4hwk, f4 65
WCEN T 40 42 60 ANMEZE, GZD-2 TiH M 2016 4F 4 H 4RI 2017 4F 2 H 4551,
BEAEEEUCEN T 40 N AR EE . Hod GZD-1 F1 GZD-2 3 A [R] i g sy,
X} 99109 4B & AT TIEAZE402E, GZD-5 Ti H M 2017 4F 3 H F-45%) 2020 4
10 H4ssk, HW 75 GZD-1 #l GZD-2 AR Hgesimt, Wit e fie
BTG FRHIE (Walmsley et al., 2022), BT GZD-5 W FEAE KT GZD-1 F
GZD-2, #£ 2019 4 6 HHIf 42, &4 GZD-5 Wil#fi Uk E] 7 40 2.
BXE 2019 4F 6 A5, M/ ERIAI A I A, H T AE R B o —Fh 3 g > 8
W, eI “fFEEKR” IWE R T Galaxy Zoo ‘F-E MG EHEHFTHIE, %k
HLRZATSRUMCE] 40 ANZe A R, TR A 0 U JR dpe DRI 5 AN A B D
Al ZPBIBN G2 GZD-5 il i 3 R AR U 25— DLk i 4 FH b 22 (o) 25 A5
B, M “FEER WERSIRENSGEIT, SRR TR B R .

=W GZD i H , TEAF I IR YE o S i S AR 2 A . A
GZD-1 F1 GZD-2 1, Hesht (AN 2-3 firzn) BT ) i S R T Arda i i
PR R, JERERSERE/ T, HERiEEE T EE, RRRt SR
GEHAERMER, P A AR, Y EEEREWNRERE, -
TR %A Z R (SEeWiE . PIEME . FARR AR, kA
FZIEA ToH S IR s AR, DAR I J5 ) R0 ToEUnaR . AR SRRk
PG5 T e B R 0 S UG B 22 SR AN A A IR0, 51 ke SR £ 1 i) ) i
T4 B R I A 0 ) T XL i ) e R, O e ) 9 2 A RE LR B AR BR
WIAFAE DA SAZ BRI TR, 5 15 1] s D) 2 9f1) i i SR ORI RRAIE . A Ol e
fE . TN SRR . TR ECE . BRI/ LU SRR, a1 R S A
BEREM, by mEEE R R R A TSGR sw BERHE, WA T
FUNFR. IR ERIAII S .

1l GZD-5 Fr i F B aR SR A, WIAERE | A BRDA I B 2R 9T 6 45 T 1) 1) AL 0B 7
T, BENS RGO X B1E B . FERITFGATH n) & B A i, GZD-5
H2Z I TAE—#, fEfmMHERERERG, AEEEHEERER, Wadh
SLPE IR R PR R S 2 M ) TSR . (BAE S TRRHIER ) 2F |, GZD-5
[P 45 T A ELR IR, SRR “R2. /|7 MRS “TokE. 59
2N Sl v 2 SN 3 N s o S [T 2 Y s S S S R A =9 O B e ]|
B, AR AT EE A T AN BB 9 . R BEAE JE S A% ER G 5 B, R
AERRM B R WM BETRE “ANEE. AR, FERRS M= T
“TERER. IEBR. PEERER. KRR, BERES BRI, DA XTI
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BURHNE, BTIRAN “GHEHR. THEIR" WEREAGRES, &
JEA ] DAERE T & 18A T, oG EA RIS . R E N Ery ik
Al DAGE I BAPRAT S A (5 BB RIS, AT RS T ek, IG5
ot FE=HIIH v, AR B IR LR 313789 A~ [AIFAFAET SDSS
RAMA (E 0 r <1777 55) MR RIAT TS 70 BRI BEE, RIS
SREHORE] TR 749 T7 6 T4~ Hh R TEREGR LR, el BEkET
ZEMPIAFAE SR BIHEE, PARRIFAE R S5 a5 55, B0 S5 MR T [l #
sei% GZD I A 7E B A LS KR B PRy 5 .

TEETM AWM AR GRoE s, 2% HT B ] BB =g i 1 GZD =A>
IH A I AR GZD-5 PRAMIAF Y S5 A ST I (1) GZD
A A R A2 P BARS R B 2 > e T 6 i £ o



5T Galaxy Zoo DECaLS (i B AP ERAFAE ST BT 72

TOD: I= the gataxy simply smoath and rounded, with no sign of a disk?

ety =
or diak

T01: Could this be a disk viewed edge-on? ]

TO8: Dees the galaxy have a buige TO2: I there & sign of & bar Teature through the
al its centra? If so, what shage? centre of the galaxy?

55 = = v g

[_ TO3: |s these any sign of a spiral arm pattem?

.In =]

TOS: How tightly wound do the

12

2-3 GZD-1 1 GZD-2 JJi e 5 bt
Figure 2-3 Decision trees used for GZD-1 and GZD-2 campaigns
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END

Pl 2-4 GZD-5 B it e et

Figure 2-4 Decision tree used for GZD-5 campaigns
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2.2 NSA #iir&

NSA ¥ *B— Mg A EREGMSHIHE, XEEBMS Ok
H SDSS &K, [RIBFEIN T B R L 45 (Galaxy Evolution Explorer, GALEX)
A o B B A BB 20 i G 1 RE B 3 71 (Spectral Energy Distribution, SED) H%{4f .
NSA FEAEE T IAEFEE (uy g . iy 2) IS AN (NUV. FUV) 1Y
M. Hhtasik Btk 3 SDSS iR, 4 M By ok 1 GALEX K28
Bt

TE NSA s, F2ft 7 B RIWLIHE (redshift) F1f B {5 E (RA, DEC); SDSS
WOR W 1 B R 4515 . (RUN-CAMCOL-FIELD); B &#M5EEEE, flint
ANARFEPEE (u. g, 1. i. z, NUV, FUV) 2 K iiE 504t 25 (Absolute
Magnitude) 1 AB B4%5; ERMIERMEE, W0 Sersic #8481, HAENIUGE R 5=
JERCERIY Sersic IR Z4L, 2 Sersic $54k = 1 ), RERAGEECER, 24 Sersic 1544
=4 I, i3 de Vaucouleurs 5 B G 5 HI R AU A6 [ B R 0 TH S JE 4R D) » g
Ui, Sersic fEEHK, HERERIYELERL (Concentration) #5 . 2RI (b/a),
EFR B FRTT KRR AR R KA K . B RPRIFREE (Asymmetry)
BE, R BBOWI B RRRFREE, R R G e 180° JEHHiE3]; 2
RN R E{E E., 4N Petrosian 50 F Petrosian 90, 43 H{C3 r BT 50 % #1190 % 1)
Petrosian JEEERN B, VRN B RWIEMPERELS BRIBDEI (mass-to-light
ratio) {55 ; B Z M D4000 {5 5 ; Ha, HP DAKRHEIELmREE .

2.3 GSWLC-X2

GALEX-SDSS-WISE Legacy Catalogue J&—/M 2544 700,000 4~ SDSS 41 %
/NT 0.3 HE % E ZPYHERT H 3% (Salim et al., 2016, 2018), ‘B {fi i} GALEX,
SDSS il WISE =/ (% , 1l 5840 t2#1) SED SkIREUE R B (4
e B, RIRBOCHIE B RS ) .

% H S WA RCA : GSWLC-1 Fll GSWLC-2., Wi IRASER £ 5 AH [ YR (58
AR ECR X SRR HES ) . B e TEME AR e EE . EEX
SIFET GSWLC-1 w8 4 5ok 5 £ MFIG22) SED $lA (JoH 41512
W) Al WISE 22 oK E & . 1 GSWLC-2 At e B T sk 5 A 1 50
Fe2F R £L A1 SED 404 1 S AS 1 11 SFR.

[l AR AR S8 AR E IR B, X PAKF GSWLC 4 =A~F Hk: GSWLC-A,
GSWLC-M, GSWLC-D. A, M, D =AFHF#4-E% T SDSS DRI10 H AR
88%, 49% 1 7%, WNSR[F— B R EA R FEEREN LM B 2], B2 ] 68
[ B PR R H s . Beah, fivsah GSWLC-X i HRAHT A, M. D
ZANH S RIRPAER S E &R (3L 659229 4y), EiE T SDSS FERFEAR 90 %.

Zhttp://www.nsatlas.org/data
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24 ERBHEE

TE Yang et al. (2007) T B8 Ko H 55 L1 (SDSS DR7) 1 2 & %L
PRSP, RO T R TR Y R R B R R R, AN TEAER
FrIEi B AR, Wads E R ARFRIZ R, BRI, BANEE R
R AT B RS SRS R S5 E . B RS REVEM Sy ok T
BAERFIACR = R, K/, 285 6 X S S5Ok i i 4L
FE SR P R I R B B A . BRI, R BEE T el A4 4 FOF 453 (Friends
of Friends) Xt B Z#AT4rHL, W& ERBEAC, I BAGTH DAL RHEE
JEo At DAt r BBt AR T -19.5 mag W E R . AR IREEMH E R
[P35 JBo't H A B R 40 TE— I ) 5T £ (tentative mass), 33X Nl s 5T
FORAGTT AT AR F AN SRR B RO, I H DO 2 1% 2085 2 8] P B
RER, GIMA—NERNFEEIER R, BEEEHBRERMA X
TIZE RS =S i, HAEVAW] DAGS APty AR 2 ME, —Fh
el B RN TR r BN B AT -19.5 mag 1Y B R I E B T RS,
F— MR B RN B B ST -19.5 mag (R R IHEEYEEETT
HATH .

B RBMREEN HAE T2 R SCRIMIE , 41 2dFGRS. SDSS DR4,
SDSS DR7. 2MASS ZL B8 K45, R BIRIRAE R BB AL T —Fh ] SE/M) 3%
AR IE 25 R T it — 20 0 B SR Rt S A B R A R R, X TR
FR P B R RIS A DA B B AR I T R A R o B

FAFF DECaLS KX . GSWLC KXl B R BER £ 1) 78 75 K IX DA Alitoff 5
s, PTE 2-5. Hp K@ E G GSWLC EfEr Ea KX, ¥
I B R BRI AR Y B 55 K IX, SR &l {54 DECaLS 35 KIX, 21 Ik =
MR ENESHE LG RIX .. T DECaLS HBAA B 5l (i ] NSA #£74%} DECaLS
IR A B ARIEZEA TR, R 2-5 HEcA i NSA FEA R IX w5 .

3https://gax.sjtu.edu.cn/data/Group.html
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GSWLC
® Yang's catalog
® DECaLS(disk&face on)
° Al

90

-60 -60
12/700

-90

Pel 2-5 % B i) AITOFF 55 3
Figure 2-5 The Aitoff projection of each data set used in this study

25 FrRARAR

AR E SR B RIS, B R R E Bl GZD Fih iR
ft. 7F GZD Fligerh, SLBUETRA M B hER 25, SR TR RO RRAE 2 T
WS BRI 4 st 59RO B 2R3 T A W B GZD-5 Bk
B, FRATIEE “Ed B &R (Features or Disk)” PAK “IETHI 5[] (Not Edge On)”
IR L BIFHTRR T 50% e, KA R A A E R A, 1%
AEEA 56912 M, FEH[ZAEASR AR ASE S22 Morphology) (55,
R, FATRFHFEA G4 R “Morph” HEAS . BT “Morph” #HEA, ASCE—2
FRYEBIALTIN ) 5 BRI T 40 28, ARLBUG RS R < ToMR” IR I
KT 50%, FRATMRAIN “ToeER” ($H: 33486); HFEARMERT, K
hoCEIEET BHBIRT CsmER” Lesl, WAk <SR R (BH: 16703),
2NN s R (BH: 6723). DAL “ToME. “ERE” F1 “SmAE” ROREAR
MRS % E 2-6.

HARMEE NGBk H GSWLC-X2 £i4e, HT#E I uE 1 SFR 1k
BEERREA, AE AR FRATRE R T GSWLC-X2 X A~1 H s b i) B 28 1H B i i A
THE P RS E . W28 N E &1 sSFR(sSFR=SFR/M). FATHf
“Morph” #7485 GSWLC-X2 #4732 X ILHL G . BbAad JEREAR B H Sy 43221 4,
FITEENL, Fritar4 ok “Morph—SFR” K7,

HERWALGEEEH BRFEAR, A T/EPRE=FMARH GRS
M (A SDSS 2184 . SDSS £1.#% + 2df £1.%% . SDSS £1.%% + 2df 2185 + it 4P 4%
#H{H + ROSAT X-ray 5 2 FEIEE FIILLEL) DAL FPAS [A] 1 48 X B 4 (petrosian
HAE . model B45), 4t T HAMMMERR 6 FhA R B ERBEEA . HER KT
P LLRARELHT > AN 2 1 DA S model B4R 55 B R SR &, AR “Morph”
FEAR 5 SDSS £1%% + 2df 218 + model 241 FHEA R FI T2 LILEL, 3715 T
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GZD s

h

figi il & (Features or Disk) /#i[# 5l # (Smooth)

figitm il & (Features or Disk)

b

IEH] ] (Not Edge On) /i ][ (Edge On Disk)

IETE ] (Not Edge On)

SRR AEA ( “Morph”™ HE4)

(i b PRI * R FBCE A > 50%)

P I

iR A (6723 1) SykRiL A (16703 4) JobE A (33486 1)

Pel 2-6 FRUL “Morph” FEA B NIRREP o Forb Sl i it Rida i < TCHRBE el < 50%
Hs B Ll > Sy BSELRBl)”, F sk it Rida i < ToHBEE Ll < 50% H.
SFRBE L LL B < SR BCELLBI”, e A TOR R BTN < TCH BB > 50%”

Figure 2-6 The flow chart of getting the “Morph” sample. The galaxy which f, .. < 50%
and f,,..00r > fueasar @re labelled as “strong bar” . The galaxy which £, < 50%
and £, ,,.0r < fuvearsar @re labelled as “weak bar” . The galaxy which f,,,. > 50% are

nobar
labelled as “no bar”
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35807 MEAFTARERNEE, KA “Morph—M,,” FEA. XTHRA
VCHC S A5 S, 3225 2 B AR A rp T 0 o P B B 4552 T-19.5
S B AR TR IS TR (PR DL Yang et al. (2007)), 73 SNEAFAERS I RIX AT
AT OL . FRATEI T B AR E B B A5 2 p B 1 S 2% B R P AL I
R (M), R TE (M), BRI SERITR R R+ 180 554
FIE AL I AR (ry50), HON B RBEAIOL 2R, BAAR RN

; Mh 173 »
riso = 1.26h~Mpc <W> (1 + Zgr0) 2-1)

Horb My, B ARG R, 2000, WERBLME, h AEIEL. h
fR] BRSO, A SCHY h BCK 0.73.0 FoAT e R R P iE B i sl R B R B &R
Hul, WEHAER S5 E R BCEIEE o, B r HHERBNA R rig
H—ACJEAREI ] rigo IR R PTAL B S8 B ALE . Ak, FRATH T 2 R AL
P g B RSB B R E T LRI EE V), 5 EREENL T
MEIRATHEEZ 220 | AV | FATTRH T Beers etal. (1990) 2t 1 22 FE A 11 (gapper
estimator) 1177 ¥R 715 B R L D7 M3 FE TR EL o (5 Yang et al. (2007) —
2. FEIAERNMETEMAE =LA LERWERFN o H, HTHEERH
i B R REREACRET 20% o7, HOfE “Morph—M,,” AEASH,  [R] I A I 2 o e
o [HE FRM 35807 4l 8142 4>, FRATRFMAEA 44K “Morph—M,, /o7 H:
A FEMA TG B RS2 i (M), RN T BRI R T
| AV |, BERBEILTT 0 R (o) PAN B RIS 2R A0E (r / rig0) 55
o AE 3.4 7P FRATRE A H X 28 240k HAH 25 3] €] (Phase Space Diagram, PSD),
X} BB A I B ) S RS AT — 2

EfS 802, GSWLC-X2 4 i e B ot & 4 S50 ir i ) 46 i
£ PR %Y (Initial Mass Function, IMF) “& Chabrier IMF (Chabrier, 2003), Fr F 582
Z2H0h Q,, =0.272, Q, =0.728, h=0.704; [fj Yang et al. (2007) %) B REEEEA
BT 350h: Q,=0238, Q, =0.762, h=0.73. f1TA AR EELT
AL z ~ 0.1, FRATZMEPI AP FEHESH Q,, 1 Q) ZFHZ . X7 h
, AIGE—H h = 0.73 % GSWLC-X2 #inde 3~ L A 1 SFR AIH B2 i &t
17Tk

B RRIEES 55 Bk B NSA 4. Fefi1HF “Morph—M,—SFR” 5
NSA FEAFEATAC LILHL, K45 Sersic 8%, #ikL. XFMSFE RESEE . ILiC
JERIREA B RS A 31754 A AR, FRATREA SDSS B MR 1 TN B (us
g. 1. i z) 1Y) model B 55 SHEAPEATICHL . FH HARYEAEA B R LLAE AN EAS
B 1115452 Dnn (Distance with the Nearest Neighborhood) 24§, Ri&4NE Z& R
EEr B RAWIEE, BACH kpe, FSRFRAEE BRI/ NRUE RS . #5455
BEAEERERE L. A48 “Morph—M,—SFR—-Oth” FEAS, FEA
KNk 26503 /-,
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FATH A A IAEAS S A0, 28 FEAS [a] ) i K5 TS [ AR AR BEA 7 0 A
L 2-2, Hr, HAE T EEREASN “Morph”, #HEAK/INA 56912
Ao AL TR AR B ANE B P XA B IFEASSY “Morph—SFR” | FEAR
/N 43221 A~ A TR KRR BRI RS R FEASY “Morph—M,,” , FEACK
/N 35807 e AL TR AR R, ISR iR A R SR AT B R R A
“Morph—M,/c” |, FEARK/NH 8142 4, “Morph—SFR” #lI “Morph—M,” kA
R FSREA N “Morph— M, —SFR” | FEARK /N A 31754 4~, “Morph—SFR” I
“Morph—M,/c” FEARRZ X riSEEA . “Morph—M,/c—SFR” | FEAS KN K 7127
A AETHEMXGEE . BERE. HEEREEMLESE GRS S
AR “Morph—M,,—SFR—Oth” , #£AK/NR 26503 A4~ IZFEACRAESS 4 TP T
FERHIE R B 2 A W PR SEAH T

ANEFEA A ToRE . SR oA = A>T AR B H R 2-2 g il . B
TUAEREA, FATHEIATR U B I b e Bt — 2 M s e A . (e s
HIREASES, FRATFEX SN S40 (anta 2. B sma) R4 e,
BT e BUEE A 0.1 dex .,

42 22 A MIREA
Table 2-2 Sample
Name strong bar weak bar no bar Total
Morph 6723 16703 33486 56912
Morph—SFR 5151 12833 25237 43221
Morph—M,, 4848 10174 20785 35807
Morph—M;—SFR 4273 9036 18445 31754
Morph—M,/c 1289 2513 4340 8142
Morph—M,,/c—SFR 1125 2215 3787 7127

Morph—M;—SFR—-Oth 3587 7508 15408 26503
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4 3% HERSHERSEHENST

$IE BERSEERBRIENGTSH

TEAF Y, FAtrE R SEERSEF LS RAE. 78 3.1 1310
BRSO A GETT 73k, AE 3.2 71 AT IBT oM B AR v iE B s 7010 1 B o
£ 3.3 MBI B AR sSSFR 20400, FE 3.4 1y IR0 B AR Bk
WEEE, T8 3.5 W EAHERIMEOR AT SR B AR sSFR 2 AifF 0L .

3.1 HitPREEABXEEE

H T oM RERRIE S SFR . FREGZ [ AE Ko, FATTFRE M BN G2 i g ts:
AV EYE . WAEYEAR K-S #:46 (Kolmogorov-Smirnov Test), <564
(Chi-Square Test), T #356 (T-Test), F #6356 (F-Test) 4%, T T #&56 HiEH T
B MR M IEZS 3 BFEAR BN (— i n < 30) &I, F H s m Ay s E sk
FIWr 22 ks F AT O R O 22k I R A g =R R RE A K-S
R 56 R R B T 2 ARS8 S vk, DOBIAE T RO R g A 0 S s £ o0 41
A BESRAG S m LA A, TN B a gt B R T HE T JE T AR H K-S A5,
TR s B A B 728 o IE AR TAEhIRATH | K-S R gk VR Ak i
FEAM MR TR, fEA%E 3.1 45 P ifdifiig . E/E200 B R 1 R ARY PRk
SRR A THE R B, AT B T AL S B P I BEY LR R . a4
3.0.2 A P AT AN I

3.1.1 K-S #L§

K-S fyd e —MEZEN ISR T A, B TR R0 MK L (Cumu-
lative Distribution Function), 7] DA F A6 56— AN FEAS 38 70 117 2 75 18 M R 2 040
1 (BRFEAS K-S £330 siAs I P M REAR I 70 1 [ A W5 22 7 (BFEAR K-S £
). TEAMHTHY, Fimiseie i EME R, PO ERIEERE R (null hypoth-
esis). YRR E B EE G, SRR BB Ee. —Bekii, R
WIS F A BRI A R B . BT e A K-S ke e, RARBCHAEAR
Ha SRR ML EEE R . XEIREWERES M AR IESS M. ¥
21A3A0 . TIPSR ST 431

WA A e x IR R ECH F(x) =P (X <x), FoRtAE & X /T
ST HAME x it . AR B R AR R R EE EMRER T, B ER
HIR o SEBR Y H H BB A TR AR, & FEERATTCIEHE B AR Bk
o PRIHCFRATT B e 32T 5 o XL 450 i 1) 22 56 43~ 113 B 44 (Empirical Distribution
Function), >EALTT R NMEE. UEEAE BB RET, MR REBuEE M4tk
BREWZE, MV RIR SIS, K507 R E W s s Bk B
A3 BRI, X R SRR AR I, FRATT AT PATRAS R AR R AR R
IrfhiTt.
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B ARG TR, i 2R ek SOt BRI g E DAE, K
AN AT R I Z2ME . A3 A R B0 R A 3CA L DR AT

F(x) = % DIt <x), I(x; <x)= {1 Y= (3-1)
i=1

0 x;>x
D, = sup | F,(x) — Fy(x)| (3-2)
X

Hoif, PO BRGHAERE, 10y, < x) WHREE, X4 x, < x HUEN
L, RN 0. F,(x) S REA M2 A BB, Fox) B 2
HAMEREL, sup F7 |F,(x) — Fo(o)l i AR, BIEUSA x (B FIW5/4 4115
B I LR 20

SRIEARAR D AIREA BR8] p (. p (3mSR L R0 R
925) D {5 % EHGEAS IR HBURER . Kolmogorov 402 /2 Fi i e 4k K-S
Kol b5 - D TR p AIFERE . S AU T RN D (R p (i, 7T
DA SR el 1, p (. {ELI I vk MRS (00 p 8, ELAS AT IR, HBRVERRE
p {E Tl R 5 Python %1% 2 i 144

BB 575, BT p (A BB MK, B MK —R 0.05,
S EREI p (/NI RSP SRR BT 1, T4, HIA
WREA RIS A RIS R BEA07 5 25 p KT E MO, MR A4
s, B RE A (40T IR F6 T 431

FIFRAERTREAR K-S HBht, ZREARSN BN X1, Xy, ooy X,y Rl Yy, Yo, Yo
ABEARBIZIR AT R BN Fyn(0) R Fy (o), TSGR D B A

D = sup | Fy ,(x) = Fy (x| (3-3)

A FAERATHY TAE, BAIAR S5 2 A [F) M B A AR 2 (8] () 1 B2 B B it
AIRH G, BT AFRATI I PIREAS K-S A3 i i A5 2 4 p (EAR AT 0T . J5SEAE
55 3.3 iRl

3.1.2 MNHZHEE

AT R AR, ML > 4 i BOR B 2 A . BRERT B AT
KRR PR IBCHE HE R, KRR AR M . g O Bl AT
GyMTAIEE ], NI AR BRI KR, R AT A o 2 . AL
2 S VR O A B L s 4 2] BEYE: (Supervised Machine Learning Algorithm),
T B L > EyE (Unsupervised Machine Learning Algorithm) Fl12 B 125 2#
>J %y (Semi-Supervised Machine Learning Algorithm)., A Wi i) — 2 2 351511 2
AR, T AR AT A TR, AT DARRYE X SEFR 2 HE A 72 > I T
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PR, Jd TR AL 2 5 R T B B AR A . AT B LR S B R R
A3 JSAN BT U o 1R R, 3K T8 4 ) AU 17 P R AR 25 0 A B WU AN 2. 3
DL BB SR E A Gt 22 M 45 (Ayyar et al., 2022), FEALERAR (Chi et al., 2023),
SCHFIa) R (Huertas-Company et al., 2008) 5545 . Jo B iy — 28 N2 Fa 7 Al
GRERAR I L O N RARES, F5ZAE B AT A REE T (5 BRI . TE L
fref S BRI AR AR R IPIRN AR, P 2 5 A Ao e D B ) 4 R SR g
BUOCHE S B, BN AT ME BRI AR (de Souza et al., 2022), SN2 A
Z AFTERBUR ISR AR, I RAEERE SR A B A R B R [R1 25 51 (Fang
etal.,, 2023), 2 WBE S WA T4 B I RUC K BE 2] 2 8], R K &R AR
TCEIEA D R A AR R B, A AR T T B B o FESE R A e A
THWEEY, BHRRKERERA, FEAAHR RS>, AR RS
IPES, A S TRHIF A B Y 563 (Mong et al., 2023),

b5 K S s K & R, AATTRER B R e i 528, SRECE 1Y)
RSCE A 2 AT 20 . HLAS 2% 2T A S i R BRI 22 1 I 78 1 K Se 4
e, MET, MLEsE S BYETEEAR 26 0T (Burhanudin et al., 2021), Y641
F% (Sadeh et al., 2016) DA K B RITFEZS2440HT (Fang et al., 2023) R F] TAHE
BOR

LR R R T WB2E 2 Bk, W DUTRMU Rl AR, IF B T3
fEASCEL, HAA RN RREE . R RRRES M- TR, WPIREE ) oA AR
54 (Node), FEAT s AERFEARMARIRHE . SRR SR A (Root Node),
Hr )R 20 B 19 R ST A (Decision Node) B 175 5, 111 S5 A ity 14 715 5 A 1
7 5% (Leaf Node), FURAGHIHRKE . 5851 MZ A PASE 3¢ (Branch) fE2
AT . 8 A, PSR S R IEAE AT 5 BT AR AR AR R B s A T4
Wi, ARPEEEAH N IR EDR B N — N S AL ), PARGZEHE, H 3
JERE T R BRI 3-1,

1 AN R ARRAE 1 845 DA AR DS 7 s W HEZU U AN, 2 S 80R RR
AREEFIANTR] T 5 M o SR ROR M o BT DA SR B AIE DA 15 B A A ) I 5
AR R . FER— R RRIE  Ei e ndad R b, R o WS BT 4 B R Y
A E MRS, R BRI RS B 2 0 25wl Je B A
EPEMARLR, W WEIZEHE RS B Z 00 wla B A i e Mg A2
FRAR/N, R AL (5 B R D . FERR R B B, RSB0 AT
TERE R &, 20l2M (Entropy) A1 JE £ %% (Gini index). H T2 @) ID3
(Iterative Dichotomiser 3) #R SRR AL L H 2 T WSS B L FRIE . 2
Heflf HE— RN RENATEEN S, HAtE AT

1Y

Entropy = — Z Py log, py (3-4)
k=1

Ho Y Mg a N ONES, 1Y ZR R ARG P RIZERIANE b FR5H
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Decision Node __—)Root Node

(T T # _____ N l’

| -
| Sub-Tree Decision Node

! |
i v v

Decision Node

|
v v

T — — m— — —

Leaf Node Leaf Node Leaf Node Decision Node
N e e e e e |
Leaf Node Leaf Node
P 3-1 PJesii b b
Figure 3-1 Decision Tree
K A2 BREAS BT 5 SRR BB HU B R AR R S B R G AN E

B, BT EREL, SO AR 3. DA 2 4R BEUA B, PR R
s i 50% i, WEESN 1 240G o —2R0F, a0, e vt, iR
— T R, AR AT U AR B — B A R R R
%, RIS R TR — 2GS, 2Rl T F— 102 SORREE
1) 5 R BRI K A AN R BB REAS BT AR 5T B AR A (B B/ N« ik
PRIEHFAE IO SR BUR R RRAE , FF BRH AR R AR U SEHR A48 07 8715 A
XA AR 5E MR

1M 3 e R AL R A T B R GIRELE N S48, NRERIRW AL, 75
BE AT DA T2 SCnT A T 81U 7] 8 Y CART (Classification and Regression Tree)
YRR, B B T e R — S E AR B R URHE R HE bR . HARTHR
AW

Y|
Gini=1- )" p; (3-5)
k=1

SRR AR R, b, Y MR IGIES, Y] Zon KRR G
FEIZERIANEL, p FR 5 KA BARA I 1% RUEEA B LU, B AR
WO, VePRhRiEry A thginy , xR R 2. Y Gini = 0 B, RIRE
T R NIRRT, A {EAR > 2K 2 Gini =10, FRE LFY
RN IIAEEA T, A (EI D 2SR R S R e R B MY
LR R o
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LS OB RIS , T S0 s Ty S i . 4 M &
VR HERE ZEBERZ AL AR 7. M5 S/, B RO RE o, SR
WEBs AR, R A Bl A O, R T 2, 2
feBE Ty FVE . o T RSP OL, T DURIOT AR . DR SR sty
FEC TR AN, MR TR TR 2. B TR Sh, AR
FE 7 Yok e 0y, TSR LR AR B2

B L AR 1A T DA 4 M S TG B2 ST i — s,
DA IR, P TE S AR . AR B L 3-2. %
TR AR 6], BRI RSO S, TTHERE, ML iE
o e 2 R M S T, LI A B 1 i R G P
KL, HEAE A A RO S H0 IS NSt ST g ok ol
oL, IR T RIIZ LR ). WU BB, R IEHE (M A4
BEBEHLAIRE m AAESSE AT (m A4S m < M), SRR m AR
JOHIIR]: clind b B AR RIS, Tree 1. Tree 2 A Tree 3 ik AKY
Bl SRR 4545 BB SR MR T RARO Y £, 200 B T4
I, PSR SRR B R AR AR A RO S B ST I R A 0F
PRI FAT AL, DA T8, HH SR, X5
IR, AN 3-2 m A B A 45 R TR RN, ) B LAR PRI B R 4
S REF I U, AR A S5 S TSR T S S R

B LALLM T DU R sh e, RSB D R B, LA
W, B, AL RO A,  EL T AL I e B A A 1
R HCPESE 4 T AT L T L L R T 0 B R P U B
SR IR AT AT
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32 BERSMWLLH

AT AT B S AT TAA, AT IRATTEE T BAA R 4
. B%, BERMNERERREERNF —S&, 5ERNWHMSEHAAY R
IR G o BIRATE JE45 th “Morph—SFR” FEZ g i B R AEAN A 1E 2 i B ke
Bilsra, LK 3-3. fEXF “Morph—SFR” A E B S8 H /- h 45, K
NI EAE R N = Fp B BT S LBl vDAE Y, R R E R EE R E
P3O, BT G B, iR E R R E R E R R, B Bl N
JEHAM, AE log(M,/My) = 10.4 {3 BAL L F 5 A% 11 JokE B R AR 5 55k B &
FEAHBHIL, TE log(M,/Mg) = 10.4 {84k Bl s, BETHE B 53 e i
K. 57T A TAE—%K (Cervantes Sodi et al., 2015).

1.0-
Type
— no bar
weak bar
0. 8- — strong bar
0.6+
o
5]
P
Q
)
H0.4-
0.2- T I
T T
0.0+ 2 L
9.0 9.5 10.0 10.5 11.0 11.5

log (Me/Mg)

Pel 3-3 Ak it R AEA I E R i o Al Lty el

Figure 3-3 The proportion of the three barred galaxies in the stellar mass distribution

33 BEZ5EEER

R R SEBIEMZ AR RN E L. B, K 3-4 g
“Morph—SFR” A7 v it = i ) 4 B2 o A1 LUAEL B T R 1) 407 CRIOS R 4%k
ERRIE) , HABEARAR A log(M /M) , YAEHR A sSFR . £1 (553 A it 4s (SB),
BN IEEA (WB), A TOEREA (NB). i BRI 1E B 0% oA
K, AR ECH sSFR FU B il . FATTZ M Salim (2014) /) T/, #f sSFR >
-10.8 FE R E UCHEEIEAUE £ ( “Star Forming” galaxy, SF), $f-11.8 < sSFR
<-10.8 WE R E NG E & ( “Green Valley” galaxy, GV), ¥ sSFR < -11.8 1§
B E SCHIE K E A (“Quench” galaxy, Quench). Hy [l Bl i1 Fr & o 21 4%
FE & T AR Y, FEA i E R T ERATBER, EKk,
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sSFR fifik. i FHESE A sSFR Z [AIfFAE AN BEAAI G, DRI B il A
WHE RS, R —X AR R R sSFR Fffik. MEAN, HiFASCHE SH W
AL sSFR X &, TEAMBIE, (Frhl2 NUV —r) BRI
W2 HE sSER, PR HRATTHEAAT A5 2270 M Ak BB AR B (R b b A T4 o

sSFR

8 9 10 11 12
log My/Mg)

Kl 3-4 FEA “Morph—SFR” v = RlvE 4 5L i it FI LB e 2 T (sSFR) (V)i Bl R4 135
P, ILREA bR AT i & (log(M, /M), Ik LI A (sSFR)., LilBbsPEh
TR M T, AT ABREA sSFR 43 BB . LB s BFEA (SB:5151
), BBk (WB:12833 4Y), Wifa b IGHEREA (NB:25237 4)

Figure 3-4 The scatter plot and contour plot of stellar mass and specific star formation
rate (sSFR) of three types of bars in the sample ”"Morph—SFR”. The x-axis is stellar
mass(logM /M), the Y-axis is sSSFR. The upper marginal figure is histogram of distri-
bution stellar mass, the right marginal figure is histogram of distribution of sSFR. The
red color is strong bar sample(SB:5151), green color is weak bar sample(WB:12833) and
the blue color is no bar sample(NB:25237)

B mpE EAREA, AT BE (0.1 dex) FETCHEAN S5 HEAE A e ——
Xof B AP B R A () B AR R MR P R A, e R A5 2 = AR B R AR A
ARy SIS1 A, 18] 3-5 () MR RRZ 5, = FEREARH) sSFR 201 H 5
o 2R AU, xR SR, I Tk . P REZ N sSFR=-10.8,
Ak SF B A&, 7N Quench AT GV BEA. wlPAB HEEE AR T
BEELA, sSFR ZpAfi i ] T sSSFR BARAY— i, sk B AR HINE . 72K 3-5 (a)
2 A R o =M REAS i sSFR i Mt Ze , IRZEAETIR DR AR ik
FrA I A EELAAE 1000 WS, THEAREIRY 1000 4> ERIARHERE . i AifE
AR RIAEREARR sSFR LT o E R HAR, R AR AW,
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Sample median
NB  -10.32 + 0.008 ;
0151 wp  -10.39 + 0.009 3 |J_‘_|
SB -10.49 £ 0.011 ; |-
0.10
Type
0. 05 = NB
WB
= SB
0. 00 1
-14 -13 -12 -11 -10 -9 -8
(a) sSFR
1.0/
Type
@ SB Quench
0. 8- WB Quench
@ NB Quench
5 0. 6'
5 > -
= 0. 4
-
0.2 -
0.0 =6
9.5 10.0 10.5 11.0 11.¢
(b) log(/Mo)
0. 20 3 Sample median
! NB  -10.22 + 0.007
| WB  -10.24 + 0.008
0.15 | I SB -10.26 + 0.009
3 Sample p. value
3 NB_WB 0. 001
0.10 ! NB SB 0
| WB SB 0.071
Type
0. 05 -\
WB
| - SB
0. 00 ——
-11 -10 -9 3
(c) sSFR

Pel 3-5 Pl () Sl 7R TR (M) 9 =R LERRU R B R (sSFR) I EL 5P . Pl (b) O
Pl 7R (M) B = REEFEACP AE “Quench + GV & 5 JEREAC IR LR B 3
kb, P (o Pl AR R (M) 1 =R B R R I e R B R &
(sSFR) Wy ELJi . £ falelfilfCenbe, artaflkaskk, WAk

Figure 3-5 Figure (a) is a histogram of the sSFR of the three types of bars which controlled
stellar mass. Figure (b) is a point-line diagram of the proportion of ‘“Quench + GV”
galaxies in each bars samples with stellar mass controlled. Figure (c) is a histogram of
the sSFR of Star-Forming part of the three types of bars which controlled stellar mass.
The red color is strong bar sample, the green color is weak bar sample and the blue color
is no bar sample
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AR R R LIRS, FRDAZERFSE sSFR B (k4010 i ol G il
R, I, RIS KT F R 9 B (Quench Fraction, Fyges) %
BRI, F AR ATF:

A

N guencn + Nov
Fuench = N, (3-6)

Hrb, NOUAFERWERNE B 3-5 (b) 43 TR HI A b =Fhi 2 5
F& A Fuencn - IAVRFSAEASGEE 708 5 ARG, AN T R E
BRI B U TR BRE X ARG ARAR . Fpenen 1IR2E R BRI A3 A T ] 1 B
PUIFEEA TGS . PTDAE S, PG B RIEEFTRIIER, SHATN Fpepen #
B 340 (Donnari et al., 2021). {ELZXS T34 . SRR, Fouencn FA1ER
FRG R, BBEERN Fe BDETHREENS THEBEMTHEER. 5
PEFI IO B R Fpyenen BV BRI, (A5 R RUVR RGN = T ok
ER&.

Bl 3-5 (o) gl T HIREA h =Rl B &R SF B AR T4 HoE B i
(sSFR) 73fi . HH Tk & SF #2014 H hy 4260 4>, S5 B 2 SF #7rr% H
4020 A, SEAREL AR SF ESMAECH S 3545 A~ EAh, FRATHRE P ALE A KS £
Ky PAEAAER 3-5 (o) W _BAERT, TOAE B =Fiik B R AEA T EE B
JEER 7Y sSFR B LB A —A, h PE A AR RIS A Y, fHEE
J& (SF) L& sSFR BRI A R — 43113 .

34 BERSINE

EAAEMIENR, 2 E AT B RERAgn MAEE . TEA
T, RN B AR A SHEE S Bt oA, K RS HUSmEREER
TR (M), H—LEM BRIt B ARRALE (r/rig), AEHER
TR TR BOH— LG M BRI BT (| AV | /o) o FRATE L
“Morph—M,,—SFR” HfA b i il 16 B2 o 8 1) — bR R AR I 2 S B L 1A, DL
&l 3-6(a), Hpa el fUR e (SB), SrefUantk (WB), M EFRIoH
(NB), nIVAWSEA B e BEORGR AREAS OB 28 B A B AR AR A I 2 Jo 8 011 0k
B [ ORI S . SRS, A b AR P g SR L (E, R AR R
PR AR 1) T AE K 2 L, Sk B R R

5 2 o AN R Tk B AR BRI R ME— SR, B ARTER 2 B AL o7 e e AR
ASWAREE . H=S[[] & (Phase-Space Diagrams,PSD) 1EAfF 51 & % M1 T2 B 52
(Muzzin et al., 2014) PA K []3#] B2 A 7EH: A B BILIE Dy S <5 05 Thi e — Floa 30 T
FHZS 8] B AR AL A o H AL S5 0 B AR B AL RS B 2B (r / ryg), IVARAROM AR
PR IR EUH — A G B AR BT BT IE (| AV | /o), ilid B RAEM
23 A B B A GBI AN [F] (Jaffé et al., 2015), ] DASRF B AR M 1 B &R A (i
oy AL AL X (Virialized) F1P 7% X3 (Infalling). 77746 X3 b 0 B2 AR — i
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0. 254
0. 201 Sample median
NB 12.41 £ 0.011
WB 12.44 £ 0.011
0. 15- SB 12.48 £ 0.012
Type
0. 10+ = NB
= WB
—1 -
0. 054
0. 004
120 12,5 13.0  13.5 140 145  15.0
(a) log(My/Mo)
Sample Virialized frac Infalling frac
NB 0.79 £ 0.012 0.21 £ 0.013
31 WB 0.77 = 0.013 0.23 £ 0.013
LT . SB 0.81 = 0.013 0.19 £ 0.012

0000.10.20.30.4050.60.70.8091.01.11.21.31.41.5
() r/rig0

3-6 ¥ (a) b “Morph—M,—SFR” FEA, 36l v M, i —=Fhkeiy M,/M, Bl —Hh
PERIFEARA B2 4273 4. B (b) y “Morph—M, /c—SFR” FEAvh, #il 7 M, Al
M, /M, (=R R WP . PRk Jaffé et al. (2015) (953 —RBiAE
AAES R 1031 4, 2Bk, arafCRagks, WAIRICHE

Figure 3-6 Figure (a) is the dark halo mass histogram of the three types of bars which stellar
mass controlled in sample “Morph—M,—SFR” . The number of each bar sample is
4273. Figure (b) is the phase-space diagram of the three types of bars sample which
stellar mass and halo mass controlled in sample “Morph—M,/c—SFR” . The boundary
of ’Virialized” and ’Infalling” region comes from Jaffé et al. (2015). The number of each
bar types is 1031.The red color is strong bar sample, the green color is weak bar sample
and the blue color is no bar sample
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WHERCEERRMNEH BAES 2R AT ahaS-F AR . i A
DI R AR IEAEAL T OB 2] B R Ry — Al A . IRa, All=s(a] 1A
PR A RS e S A 2= T — 4, SRR A A G E? FRATTEHR
“Morph—M,,/c—SFR” BEARMA, FaHiliH R g 2 a2 J5 (B{E# 3N 0.1
dex), FHE| =MEERIFEAR DRSS 1031 Ao FEREARTE I RE S, H o s i% B R TEIR
{EVEE N ARSAGHEADLEL, IR ARFEAH A B . FATHE 3-6(b) 25 A=
A, Hh 2 @ lda iR (SB), ap@URSEH (WB), MLk (NB).
FER) 3 FZS 18] IR, AR AT Jaffé etal. (2015) 953k, QA R R, B
iFA=w

| AV I /o < 1.5 - 1.25"/7’180, r/rlgo < 1.2. (3-7)

FERZE A L, =R R AP ARz 5, Hobaits, S ok
AR A RIS B B0 R 0.81,0.77 F110.79. AEEBIER EoRAE, Ab 7
A sl B 2R U@ B i), 3K -5 i S AR A B AT e v 2 258 (A
TRIFEREREN) @SR —200. (B2, A, A0 R s
RO R, MARTEER. AL, BEAEITRE, =FMERNILHZ
W Z AR . B, EERAR R IA =M B AR AR 25 ) 011 18] B n]
REAERIZESR:, TR — 2P KB R R IRHEAR

TEART T, Gl BRI AT, TSR], AR RN TR
FFTAERETZ 18] CRF AR TERS 2 i ) AAAE R G2, Horp s 2 2R W] 2 fig
0] T R M AEE . TR PR IR BT R AR R E A SGE I RIFE AT, R
FAAE 3.3 1 PG| A M B AR BAR B BRI K B AR I iE B R
# sSFR ZAGENE (i (I 4518 v 5 Bt — 25 2% IE IR RO ] BB K i 22 o

35 EHMEEEREERNEELK

M B3 RIAL, Xt B AR IE B AUER,  RBIEER Z R A AT s
— . A, AT “Morph—M, /o—SFR” KA, Jf[a] i il H B BRI
U WM TEE 7 BT R RTINS R R, R E AR5
FRIAN [RASE B i) BB SR RSSO Y I 22« B, BATARRALT07 AAe XIy =
P B AR I AR A4S 786 A, AL v DIk — A B AR AH 4% 138 4. FERE
AR, i T AREAR VERC o AE A 1A DRI N 7 XA T, PR AR AR R
JE A 2R T, HA LA AREA (786+138) HIELT 3.4 A hiz il e
o3 fHik—2HE.

FANTHEE] 3-7 s ZEMZE A7 A R AR R R, P9 X B R AT Y A T
A (a) (b) 2 sSFR AR BT, 72 EAEAR 5 =P B A FEA | sSFR
A B 22 . A0 B T B HR VY sSER AT AB B, AbF R | AH 4 8] 1& 1)
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Vel 3-7 Je SR AL R R PEAS, AT TR BRFEAS . (a)(b) i sSFR 53 A il ((a): %%
786 ML F, (b): 2 138 AV R), (o)(d) W ARBEFEA Y, H”Quench”+ “Green Valley”
&R LB RiZER ((0): % 786 ML &R, (d): #% 138 A HLF). () b —Fh
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Figure 3-7 The left column is Virialized region galaxies and the right column is Infalling region
galaxies. The upper panel is the histogram of sSSFR.((a): each bar sample has 786 galaxies.
(b): each bar sample has 138 galaxies.) The middle panel is the proportion of ‘“Quench
+ GV” galaxies in each bar samples.((c): each bar sample has 786 galaxies. (d): each
bar sample has 138 galaxies.) The lower panel is the histogram of sSFR of SF part. ((e):
totally 1503 galaxies. (f): totally 300 galaxies.))The samples of different panel of figure
are all controlled by stellar mass and halo mass
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Figure 4-1 The confusion matrix of the random forest model with the with the down-sampling
method of “strong bar” and ‘“non-strong bar” galaxies
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Figure 4-2 The ranking of feature importance obtained from the random forest model
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Figure 4-3 The confusion matrix of the random forest model with the with the up-sampling
method of “strong bar” and ‘“non-strong bar” galaxies

TEX A DAE S, FRAEFIT R EERAHZEAR R, DURIAER DT 1 15
M E . RYE Gini RETLAF L, Fekly B ER" M ARtk ER 1Y
BEPLBRAMEE A b, AL, Sersic f8HH gr BUE BLBMEAR, HEERLL

38



AT ML S L EYHES R KA

B/A
SERSIC
g-r
Asymmetry
sSFR
SFR

M *
R50
M_h
Dnn
R90
r/r_180

=1
=1

0.0 0.1 0.2 0.3 0.4
Feature importance

4-4 “ompRIE R MR R, FRAE IR AR AR B 120 S BOR SRR

Figure 4-4 The ranking of feature importance obtained from the random forest model
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Figure 4-5 Histograms of the b/a, SERSIC index, and g-r color distribution for ‘strong bar”
and ‘“non-strong bar” galaxies
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