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B R, AT LUHRIE 4 J5 7T R8I U 45 5. 8 L-Galaxies - fRHTAR B AL iR R AR T T
5, SRR LR B AR AT, 45625 T SKIRT (Stellar Kinematics Including Radiative Transfer )& ##4id
FEMINLAS 5= ) i B starduster, T R 2 BRI 0. 45 H B Rstarduster i By 1RV LI TR 2, B3
TER A K= B s FE e i T WL A, 7E R L0 Ah i B, starduster BT ST L T S 2 REH, A TE
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1 5l

R 7B 2 PR WL I 8 2 4 A R R Ak i T
REUE R 1 2 B BOGTE e & 4 A7 (spectral energy
distribution, SED)¥#& () e /1. 740, 45 4h(ultra-
violet, UV)J B 1) 22 £ I8 4L 2R I 48 (Galaxy Evo-
lution Explorer, GALEX). % ¥ Bt 1) 17 [ %4
7 1% K I H (Sloan Digital Sky Survey, SDSS).
HE 214 (near infrared, NIR)2 pm4: KK (Two
Micron All Sky Survey, 2MASS). H £ #}(mid-
infrared, MIR) )47 j¢ 5% 7% [A] B2 320 5% (Spitzer Space
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Telescope) 1 73 47 7% [A] B2 17 5% (James Webb Space
Telescope, JWST). i 4L 4} (far infrared, FIR)[¥)
i 6 R B2 176 4% (Herschel Telescope) 1 E 22 K [ %2
o 0 75 B 3 B (James Clerk Maxwell Telescope,
JCMT), NIEATIRBE T AFEPTT A RIS 205 1
GApIRIEvE TR

22 22 P BESED UL AT 7 1E 28 15 R Bl
i, Wi AR T IGAMA (Galaxy And Mass
Assembly survey) A & £ % 5 1 # HCOSMOS
(Cosmic Evolution Survey)?, CANDELS (The

Cosmic Assembly Near-infrared Deep Extra-

“HE 5CE ST R BRI H (2022YFA1602903), 47 18] kil F} 4 BF 5T £ 6 00 H (CMS-CSST-2021-A03.  CMS-CSST-2021-
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Hluoyu@pmo.ac.cn



65 & N

3

s
&

b 5 #

galactic Legacy Survey)PIFIDEVILS (The Deep
Extra-galactic VIsible Legacy Survey)®. X8 T
YE 20 2 3 BEISED R R 2 R B A (TR 4H mT
%75 Conroy fE 2013455 T 2 RAENE AT 27K 1)),
#iltn, = = O, ARG BRI R R, HA
T RGE B LR 2 =4 #e. AR RS S
AE6-81 3@ B AR A R 9 B e i AT AT DAHE T
SRR RANE B S BRI, DR AR SEBR I
BARBL b, THEEA R RIS BN E
BORGER, FE R RO IE A AT Do)
WAL AT — & R i

HAT 1k, REHHGHEEF ) THRE R
FEG 22U B BRRR 4, — 7 T o R DR K0 2 ) 2
FRIR R AR AL G IBL, Ty — 77 T R A S5 iR
FEE SRR B 2O AN UHER, B AZB T %
. B RTE B #7155 28 (semi-analytic model,
SAM)REFHIFIR T 76 & 525 5 B B i (A
cold dark matter, LCDM)#i %8 '~ & R 1IJE -5 1
b, $RAE T — KPR R I YEE TS A D sE,
fEEFE, MR E. ZERE. AUERE.
A A% AR B JE 1 52 (star formation histo-
ry, SFH). &R &£ 8. R Rb. JFEdf
GO R X e R FEREETE A R 4
JEE T, N E RS i (stellar population syn-
thesis, SPS)# & ] tBruzual flCharlot {2003
S S T AEDST S 45 5 (8 2 )46 5 R 2
(initial mass function, IMF), [R]F}7£ 45 & {85 2 FpEE
(R 08 AN 4 J8 = BE IS, ] DLTHSO0 LR R
FROGIEREE 0. R AR MR b A5 S R IR
I, {8 AT SRR R AE KSR Ik B % FE eR 2L
ARG ey B XoF N ) 98 A A R AT ) i B, XS 40
RERLAEZL AP AN FRAR S, B9 RE 7S B 0 2 %
2 P BLRE T 43 AT M A

H A W A 7 2k S B0 70 A2 & 1) 22 Uk B e
A, B, S BRI R R AR A R,
TR AR AR R L 1. AR IR
(radiative transfer, RT) V& AR A 7F fe it — 4 HL
27 KM RS2 B aniE B R R AR E R
S RIR. SARSEYERYE R, (AT AT R AR IR XS
FEAT IR AR INIIERR S AT 3RS B R NS

51-2

FNLLAME B ISED. HA R T2 R IE S iAE ) /1
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S A —Fh i, R 256 (07 o il 420262914
THE GG I RS RE G I TSRS IR R &, Bk
X 43 e B E £ AM ik B 56 A A R BO331 TR 4
FRATTAT LA FH 00 0 e B3 W D00 2 T 1 0 1 e
A REAR B4-3TI SR i I 2B B g S i B . i A AR
2 SAMAE £ 56 171 o' ih 28 Al b AR 152 6 TR At
TRERANEEFE WEHES 8, 5358
A0 3 2 i B () SED 12, 80-3L, 38-39] iy |-
EANPFBEMERNEMBLICER —EWR
RO HR X SRR AR L T AN LR AN
FEAE R OGTE BE, Ml & U, SAAOGE R E 1A
AR 3 BE G 4 An IR, ST E 2, X R T
5 e B TR R AR ) 22 Uk B e 1 43 AT, Fontan-
ot AN 55 — i J7 72 B FMORGANA (Model
for the Rise of Galaxies and Active Nuclei) SAM
79 30 1 Gt g5 B0 % FE R 8, S5 SilvaZE 1R
R J7 I GRASIL (GRAphite-SILicate ap-
proach) SAMEEHEAT LI, 45 RAFA 1R LT

AL H bR A2 TS AM M I8 48 41 2138 2141 (1)
JEEERREL. 9k, FATH A L-Galaxies ) & R Y
FEHT AR R R A 31 B R H B N B E A (AN B R
AR R WROSRI R S ), ) FH 9 AN () ) A 2R SR A4 2
P B O M PR A, AR S — A ) JRATT
B T SKIRTH% 5 #% # 52 022 ffistarduster*2 5 7Y
FEAE R R 2 BSED. %45 AR LA S 107
W, AR B EABURD TSR, S 2
P AR &5 72588 M ) AP S
B 2R R VH O it A AE 5 A0 5 Ol S B AT T O, B
ZLA1ES S A8 FHSEDASEAR LA I 500 5 % 1) 22 i BO
FE R N A IR Sstarduster T B0 HEL 252356
g3, A HIATE AR HT Y DL R T S OB AR
PR A OT S, H3 0y, AR T AR BB
JCIE R UL R S M EE 46 3R 254, 587373
VTR R,



65 4

AP T KBRS ——2 = 04bL-GalaxiestBi B! N E RN L B BOGHE

5 3

2 REHER
2.1 ERERSERERIEE

A8 FHL-Galaxies7E20 154 KA ¥ 2 RIE &
) BT AR R (43) ) L-Galaxies 2 AT A5 T
B RIE I 2 AT, 1 WS AR 5 A A
HEE M. 2R WWERZ R B &R
G BEBRA M (interstellar medium, ISM) 12 4]
P i (intracluster medium, TCM) [ 4 J& 34 =F DA
JeAE PRI SE . SRR FRATT A ] R IR A A
HIYELE FE DA AT FH I B 25, A 0]
% W L-Galaxies & J& ] 2 41| T{f 43461,

L-Galaxiesl] 2 R E AL Y, 3 F RN {A
FH EH AR R = SR, &N
Y RIS o &= 4 BE — € LU M BB ) 5, 25 FE 3 5
B F L N IX — LA B 21 R RS A2 5 = 1 5
RN B G 2 RE X L ) 5 B S ) 3T 4
HIIE AR W O I AR AL JTIREE, A G SRR A
T BIEE L] JIB B O TR A SRS AR
FEANE R T AR AR, R B H B SR T R 1
TR RO A BRI R, JE AR E LR B
B JE FI R 5. 1X 2 e 2 EOE NG SR,
A] BE K oy S AR BB B AN, ST S
FEANIE Z E B RS AT R R R AR
Jo3 & PRI 32 @ i A i AR S A A R R R Y
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H AT DU ISR A AT R e, X PR TS B 2
R R B A2 Kl R R EETER. Y
BEEFRIFANFRE R IR, BW 123
BEIEAR, BERRITE R, R AT DL R B
AR, XA RN S PR E R, JUH A K
R R/ PR TR R R B E R TE R 2R
F. Britz Ak, B B0 00 2= 1) &, HX R E A
RAE—ERIB AIEIR 2 JE & 6. BT #ie s
IR, B R RS S) ) BRI 8] f5 & A
PR Rl R 2, AR LR R ) R A A — A
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G 3, DRI BT R 0000 B o B, AR N 4
J& = B 5 8% P K 1 AT U A B B R R AR L
AR FBruzualfCharlot 20034F (¥ £ 1% & il B
ROSL W F AR R, BATEIHEE 55 A
FZER, 23 9 i AN R 68 R0 4 3 B 1) 1R i =
RJG, TATR I A0 5 B A i (stellar population
synthesis, SPS)BAIIHHITH A SRAF RN A B
SED.

A S RATE FHL-Galaxies N F 75 T % 15 U
(Millennium Simulation™™) (F g &I A8 . T48
TBEADL A K HUABE Al I ) o N (B4, JB B T A K
9500 =t - Mpc (W03 Hy = h x 100 km - s
Mpe ™) I S7. 75 1 Hh B 40 Jo3 7 o A4 4 B 470 ot 57 ol
RN, BT A RE R T R AR R N
TR N Qs Qa, NP FHZSHUWT: Q, =
0.272, Qp = 0.728, M HEHH) = 704 km - s~ -
Mpc~, il Chabrier 200344 [ IMF.

BERESIHEBHIERSF JEE

P &8 2 > B A starduster 2 | F - g b A 54 11
fHR T S aE R, € BRI LT S5, B4
FH SKIRT% 5 8% T2 7 22D 2 e 77 A 3 il i
RS RE, PR M 2% iU R B, <R
i R] DRSS B2 AR (0 LA 2 BORHE 2 I8 B S 1N
BAKZPBSED. T F N R A Be i #E it
R RN NS, W N E R E
EHJUA SR, B — MR — AR A
. AR R AN, B AR K5 3 A
HILU R S50 3010 50
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disk r |2|
P (Tﬂ Z) X €xp (_Tdisk - hdisk) ) (1)
pbulge (7,7 Z) x
vEE\ e T
b exp [_ b J ) (2)
dus r ‘Z|
iy son(—a Y,

Hrr, 22 ARHR, pdisk, pbulee, pdust iR R &
ﬁ\ *ZI*\ %ﬁﬁﬁg%gﬁﬁ7 TdiSk\ Tbulge\ TduSt
SRR, BER DRIRE AR, pdisk pdust 4y
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RIRBA BRI B A& S
M 2 152 5 2 T DA b 04/ 1) 2 22 5 A A 77 (5153

B O 2R R 5 A JE 1 b RPASIER L R
AT E FLacey®: A20164F T AF A 1 i %
PRMEMyEE T ERARKN £ E R E
Metal-cold-gass Pl Mause = 0.334 X Mipetal-cold-gas > -
BATE RS RN ERRBRREENEREE
M, AL, 5 PoppingZE BUF| FH 2 b B L

FRARBRIEAAE 2, = O 45 R OB &5 R A 47
B)JLTF— 2, WwENFTR, REBATN T L8250 &
MR AR, BhAh, PRI IRTRBE RS S R, i
BB AR IR A B A quse 5 N F- AT A5E Y r 3 H )
FRIA SR i B 242 N R PO R — 3. 2 A Y
PR EE B Ay i 5 AR i R S B 2
BAE B 88 52 ST R R starduster ) far N, FRATT38 AT
DA 22 9 A e 1 g B o0 A

number fraction

9 T T
== Popping et al b1
s 107!
-
— 1072
o7
~
=
e 1073
%6
o
[
al 107°
107°

10 12

9
lg(M, /Mo,)
B 1 z =00, ERABRFEMEERELEFREN DA, BOEL
NPoppingZE > RS th A . 45 5L SR A i e A e R
OB KT K, B2 2 W% Ab /2 R B k.

Fig.1 The dust mass of galaxies as a function of their
stellar mass at redshift z = 0. The dashed black line is the
median fiducial data from Popping et al.l®!!. The underlying
color map shows dust mass becomes larger as stellar mass
increases, which indicates that the reddest has the highest

number density of the galaxies.

2.3 ZIGER
PATIE FH 1 53 A — AR 2 R 2 e A A 7R
HITE R IE B s S 45 3 456 250 1A R 6 il

,/DD,J:

25, TR e Ja 54 Bk 22k B ISED, b iH 5

3B AR IR B, AR RIS e R R L R
BT A1 BOAR S Y, 45 A A 44 FISEDA AR,

B3 2R R LA B SE R R 2. FRATTARIX A
T RGBT,

2.3.1 BIRE%

TEARSCH, AR R AR TAERL 57 i 2
iﬁ(%ﬁ’]"‘b&/ﬁj‘éﬁﬁ/ﬁfﬁ}zigE’Jﬁ%l%.“\?ﬁ LR
BN A. 1ZH NS T Devriendt 258 %}
T 21 SIISM A R ¥ 5 Charlot MIFallZE 20004F i« —
ﬁiﬁ”ﬁﬁﬁé["’g (BL R R ARCF2000). € 2 R A

AT I 2R P ISM U K AR Ay
ISM A)\ 7 as S
™ =(14+2)" <Av>z® <Zg@> %
(Nu)
(2 1 x 102atoms - cm—2> ’ (4)

AL A R 32 ok 2 € SO AR 6 5 16 BE Ly AN
BEARNEDLEL, Z I, HRIE RGN
BEmy mZ 7%, W DLANRIRZE R/

A)\:mk_m())\_ 251gL07 (5)

AR IR B IRFERRAE B K5500 Ak 5. KT
A B FE AT FH AR BT 93 LU fgas SR 5T (381

(Ng) = 6.8 x 10*! fy,s atoms - cm ™2

M,
= 6.8 x 10*' —5=_—
8 Mgas + M*

— b RS, S0°3L ST P S B AR T SR, A8
FCIE BT AU BB R DU REE R 5

Mcold
N, 7
(Nu) = 1.4 mpm(aRgasa)?’ (7)

Reas A SRR E R KE, 14RRAAN
TEAE, mp 2SR TR, Pla = 1.6842 K T ik
<N@ﬁ%%?‘§ﬁiﬁﬁfﬁ%Eﬁﬂn*ﬂ%iﬁﬁ?ﬁ iR/
GuiderdoniZE 381y , TEREDGTR A A Ol il 28 B
whT m1$<\)%$f“zgas, FIET KFHARIH S KEH
1= RNV = 2 A EAEAE: XFFA < 2000 A,
ZHs = 1.35; X FA > 2000 A, s = 1.6. &
BH%E#EEZ@E@?%%%%(%)Z@EZECardem%—

atoms - cm ™%, (6)
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N1989FE I TAERT, Z,, Fom B AP Ak & )8+
FE.

B FCF2000) “— e 4y AL 25 fe 4R 4 4E
A AEH A 7 (Birth Clouds, BC)H E R, L8
B 7 A BR 7 i (A MBS 17107 yr) SR 52 1Y
TE R 23 52 B 353 LG R B 7 0 22 S S DR B

a2 AL
2 () (n)

ot ML 25 45 Y P R84E 80.3, A dE
Z2M0.2, fEO. IR LA B #NT. % Jm, N T T ESEBRir
DB R, MR RG—ABENLIEIA,

1 —exp (—73M sec 6)
APM = —255] A 9
A 8 M sec 0 )
ASC = —251gexp (—T)]\SC> , (10)

B T 4R 3018 2 (< 107 yr), HeR il b d
(10)5; X THEZEE (Fdr> 107 yr), HABREE
A 9)5. B4k, H T L-Galaxiesf3 2| fISFHH 4F
BEE G WRD, MAEAR PG A L REE -
98 .
2.3.2 DR G

WG FT UL, TEAG T T AR e 2 )5, AR
I A i S 1E, X 43 BE B TE 21 A0 40 T 4R A (R
B, BT BN Y A8 6E AR X
—{EBE, FRATTAT LAFH £ 43 (R 0 T R B A AR
SR IR A 355 SR B 43 1RO E R AL

A PP B AR IR T 2R R LD AN AR AR . 5
— ol A AT FH 2 1 A Y DA B v A S RS T R IR B

{E B BT AR G S AR, I 5348 3 5 T M
TS 1 R AT Sk e v 3% Fh 7 15 /& FH Desert 25 A
T19904E 1A 1190601, I B )5 22 Vr 2 5 & (e it 5k
fifh b 4T R BO3L 581 Desert® A T-19904F 2
R IREE ST 3N BRI £ 3575 12 (polycyclic
aromatic hydrocarbon, PAH). JEH /NEIZARKIFIK
(IR 100), A7 by oy SRR IR R 2 A, 5 B 4 11
FRFIE RS A AR g 2 RS v . RBER 4
WAk T HE AP ERRES, B2 EATT AR S 7T DL I8
BT BRI TN B AR 22 34 55 et AT e Ak
TP OGN TR P DR, B 5 2 2
TR EZ BB, JF B e AT #0461 bz s
RS2, R RS A B 25
P, SO AR R AT 5 WL 240 AOR A HE, B G
G2k, LI F 20 Ah B AN SR R AR L0 AN
i
55 R 7 i A B AW B — & A
B Z ISEDHR Hz 13435 6162 iy 1] 1R 48 & K A
JISO (The Infrared Space Observatory). IRAS
(Infrared Astronomical Satellite) INICMOS (N-
ear Infrared Camera and Multi-Object Spectrom-
eter, NICMOS)#t#5 LA & 2 7 R R A IRAC (In-
frared Array Camera). MIPS (Multi-Band Imag-
ing Photometer for Spitzer)1IRS (The InfraRed
Spectrograph) % #5 14 & 1 1 4 FISEDAE #i, A5 41
THETRABAARA 5B K K R m
HRSED. KR T JUAAF HISEDR AR FT i 75 F
PTG AR LA 6 E Vi L

#* 1 AEISEDIERERESR
Table 1 Summary of different SED templates

Name Wavelength/um IR luminosity [Ig(Lir/Le)] Dust mass [Ig(Maust/Me)] Num
Chary & Elbaz!® 0.1 —3x10° 8.09 — 13.57 / 105
Dale & Helou!®”! 0.36 — 1100 8.43 — 13.55 / 105
Rieke et al.l®?! 4.02 -3 x 10° 9.75 — 13.00 / 14
Safarzadeh et al.®”  30.07 — 806.47 7.49 —13.13 5.85 — 9.14 159
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122 75 45 78 L LA G BB DL T, AN TR B i
HISED LU A (52 €8 52 28 SCHR [34] ISED A AR, B 8
iz 289 SCHR[35]) ISEDABL R, 2K 4,52 42 28 SCik [62] 1)
SEDAR, 28 5 ri 24 SCHR[37](SEDALAR), [F] i
3 ) B8 AL 3k B T stardusterts L iF B A 1045
SED (¥ faszsk), Hhstardusterff110%SED 2 7
T 78 Sl £ A1 ' P A B 3T B Bk B 2. 2] B
EF, 100 pmPART AL T BAPAH. KA KL, /N2
B 2R 3 B30 SR, & ASSEDASE AR G 350 4 5 U5
) AL 3 7 A [F] 2 BT #£100 pmi B PLRTSED ()
7% 5. VARieke%F A MBEAR 62y 5, PAHRL Sk 41
A0 S (BRL7 pwm P 3T 2 A1) #B B B A, 7E B ST
ZLAN 6 BE R MISED R K B 2, BE LI % BE IR
EEAWUVHE E 2, & EAARAEEE, M
A A R 4 fF Bl — SSPAHRY B£8R E, X
AH Rieke ) A5 Al 7 5 T 18 B2 8 A2 B &R 78 40 4h 3 B
) Ak B A A AR AR AR A K 22 . % Tostarduster
R, TEN < 10 pmd B 2 AH bb AR AR = 4 1 %t
RLATYEEE, 10-100 pomAH 8 HABAR AR AR Al 7 %5 B 1)
FEREE, A > 100 o S A = T AR, BT DA AR
RAE R LL AN EER B S DL R, starduster 742 %
AMERRFIETEN > 10 pm[A) 45 FF2 7. ARG W AT
At /&starduster 120 2 5 FE AR B SEDAR AR 1) X 452
BT T VA 7 AR, DRI 0 v (1 2R 15 e oy T 8 A 2
o T AR LT AMA AR AR IRSED, R BTk
RS B A 11 K 1631,

#R
EINBSEFR R

BATE SR T 2 =00 LR IEZH R T AFUV
(far-ultraviolet) #INIR (near-infrared) ]t i 44
EESH, JATE R T HGALEXFUVRINUV
(near-ultraviolet). SDSSHJu. g. rv iv z3E5M K
Bt 2MASSHKsi B LA S IRA Ot & o6 K (B [ o
S RIARERER).
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BARCKRE, 2R S5 WS4, R
RS G T GALEX FUVAINUVIE B B g
AR, v UG BIE LS 5 ) Bstardusterts
RN B R im B & T ERNEE, B8
72 H T starduster ) A2 R A0S, X 7] DUAIR
PGB R AR B B, A0 AM D B B R AR T A
starduster 1 ¢ F 2R IR JH J6 58 7 42 2 T Trayford 5§
N20204F 1) ARG S BATT BB O 26 7E ViR
Bt (5500 A)M¥ 9 e AH 1F F 24 1R T % (Squse =
2]\:7?(2:‘“ y Horr e NRIREPAT) 1) 2R 2 S HBLOUE
(Eléfgtfﬁﬁ)[m]iﬁﬁ b, sh a4, 2 RATKE A
ZA IR £ B 3B R RN ] (edge-on), Y YESHH 7
i G HEAN LS R — 8, REEOLR 2B, Adix
SRAEAE BRI 45 8 BN 2 R —BEAL DU £
JE£, A ES R DO Bt AL 0 £ R 45 3] 1R 98 O B AU A
/N T — 2,

HEVEER— NS, B3FE Histarduster 5 &
H A ISR A LURS 5. X% N —F e H A
TE R S N B e A BB B3R T TH L, X R
e R FE R E A AR, i F8Us 80 E &
Fe s A AN A & BRI, L-Galaxies1d sk RN A
FE T BT S R 1 1% R R AR A R AR
{ti,to.. 30 0 2 D 1E B R E{m,,my...}, T
starduster7E 11 & & R GG RS, 38 mn— Al iE 4
e {to, tr,ta ...}, BVF my I — I R AL —t, 4F
W Z A1 38) 51 oy A, DA ZRHE. X 5 490 858 1) 4k
HOTAME, BRSAEZERINER, NS
FHstardusterfl 2 LI £ B 57— 2L,

JE I, stardusterfH EEA GBI FETRER 4
0% FE e B HE E SCHE B YR, BB Astarduster IR
KIW 2 RRRU N R R, FFAZIR T 2 R
RHA B, IR A EAELL AN Be R g
B YR () A R R T 0 A R S0 2R 3R 1) IR AL e
(B LA ) 2 IR TR A B, X — kAT T4
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12,00 ] :
15 | g A
12t . |
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11.0 | -, Al e/ A
105 | Ll | A
10.0 | A
10} |
95 | A
ool lg(Lir/Lg) ~ 12.0 | ‘ A

—Ref[34] ol \
g5 | —- Ref.[35] | N A
r§§§1{§3} lg(Lig/ L) ~ 12.6 lg(Lir/Le) ~ 13.0
890 05 10 15 20 25 30 %0 05 10 15 20 25 30 T T 3 e e
Ig(A/pm)
B2 b e AT U SE DA Ho 2 (Chary 2 AR 4 F 5 609248, Dale’ AKIHE 25 S8 6 2k, Rieke s AKIRR62) A A (6,504,
Safarzadeh AR BT T (4 5 28, stardustertiilit 5775 1K 10 SED (RAaLk), BH R T B EE A HIN10° Loy 10%° Los

10'°Le. 10°° Lo 10" Lo 10" %L 102 Le. 10'2°Lo. 10 Lo MSED.

Fig.2 Comparison of the dust emission templates of Chary et al.*¥ (solid black line), Dale & Helou!®”! (dashed black line),
Rieke et al.[®? (solid gray line), Safarzadeh et al.’”] (dotted black line), and ten random SEDs simulated from starduster (solid
colorful lines). The nine panels show the dust emission templates used in this work for bolometric IR luminosities of 10° L,
10°°Lg, 10'°Lg, 10'°°Le, 10" Lg, 101 Ly, 102 Le, 10'2°Ly, 10" L.

51-7



65 &

3L

{54

5 #A

lg[N/(Mag™" - Mpc~?)]

-1.0 T T T T

—15F

- NUV

,
—14

L
-16

-1.0 T T T T T T T
—15F
-2.0 -
—25F

—3.0F

—40F

—45F

g

-16 -17 -18

-1.0 T T T T T T T
_15F
_20fF
-25F "‘\‘
_30F
_35F
_40F

—45F

V4
-5.0

w - Mpe™?)]

IR

Ig[N/(

I total IR ]

[ — fiducial ]
— starduster
obs )

=17 -18 -19 -20 -21 -22 -23 -24

=25

Mag

-18 -19 -20 -21 -22 -23 -24 -25 -26

10 11 12 13

lg(Lir/Lo)

B3 z=0W&MEB(FUV. NUV. SDSS (u. g 1+ iv z)s KsBAKELLAM) B 550 ELITA IR R0 I A S AL A 15 . 3 b B8 i 2R R

BASLEN AR ARG RZ LIRS AR AR, KEEEFKELL5 A stardusterfBi B RSB S RIRIEF AR, AT

F I BB SRR AR (0 S 2R 3 S N A B A B Fllstard uster A ZLAMEEE IR BE R 8. B 3 R bR &, P FUVAINU VR
HWyderZ0% u. g. 1. iv zAKskKEBellZ6 M40 K B Rodighiero2 67,

Fig.3 Luminosity functions at z = 0 in the FUV, NUV, SDSS (u, g, 1, i, z), and Ks bands, as well as the total IR (8-1000 pum),

and all the galaxies are observed as random angle. The solid (dash) black line is our empirical model with (without) dust recipe,

and similarly, the solid (dash) gray line shows the result of the starduster model with (without) dust recipe. The black and gray

lines in the lower right panel are total IR calculated by our empirical and starduster models, respectively. The yellow star at

each panel is from observation data, FUV and NUV panels are from Wyder et al.[65], u, g, r, i, z, Ks are from Bell et al.l%¢ and

total IR data is from Rodighiero et al.l®7.
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Fig.5 Luminosity functions at z = 0 for the Spitzer IRAC band 3.6 pm (il), 4.5 pm (i2), 5.8 pm (i3) and 8 pum (i4), the JWST
MIRI band 11 pm, 15 pm, 21 pum, the Spitzer MIPS band 24 pum, the Herschel PACS band 70 um as labeled in each panel, and
all the galaxies are observed as random angle. The solid gray line in each panel is our starduster model. Solid blue, orange, red,
and green show the results with Chary & Elbaz[34], Dale & Helou[35], Rieke et al.[®? and Safarzadeh et al.[37]7 respectively. The

yellow star at each panel is from observation data, i1, i2, i3, and i4 panels are from Vlahakis et al.[08]
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The SED of Present-day L-Galaxies from the Far-ultraviolet to
the Far-infrared
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AsstracTt The semi-analytical model of galaxy formation in L-Galaxies has successfully predicted many
galaxy properties. In this paper, we use L-Galaxies to simulate physical results such as the star formation
history of galaxies. Considering the dust attenuation and re-radiation features, combined with the results
SKIRT (Stellar Kinematics Including Radiative Transfer) radiative transfer simulation as the training data
of the deep learning model starduster, we can predict galaxies’ multi-band spectral energy distribution.
The dust extinction of starduster is slightly insufficient, resulting in mildly higher than the observation
data from FUV (far-ultraviolet) to optical, and at the longer wavelength, the number density of galaxies
at the bright end is well reproduced, but under-predict the number of faint galaxies slightly. However,
taking the empirical dust extinction combined with the infrared spectral energy distribution template
as the empirical model to obtain the luminosity function from the FUV to the FIR (far infrared), the
dust attenuation effect is quite good. And we find it in excellent agreement with observation at the UV
(ultraviolet) band. Except that the number of galaxies at the faint end cannot be reproduced well, the
luminosity functions at infrared are predicted accurately.

Key words galaxy: dust attenuation, multi-band, luminosity function, spectral energy distribution
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