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® Hot & Cold mode

° ﬁ‘xiﬁ)\@’svr/_\x'r—» SRR O D DH R H
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” ‘ ERSTE?)
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SRR/ > T-2 D FBEh (radial migration) ® NTE(T(4TAVLO7)
o MMER(N—. R/IAF)L. EXAFELOENHEENR) R RLAN=R Ls
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A ADBERE

> ABMNRHELE-ARD—E (BHAIWNIIFEAEL) AR LEIZEREET S,

> BREARETRBHESNZHERIYSMAIZEFL T L (e.g., Bekki et al. 2009)

> BREARIZIEETENEENTWS=O. T ROBREITARNMEEOILFEILE
[ZEEEHT-Z 5 (e.g, Tsujimoto et al. 2010; Bresolin et al. 2012)

oo | ARRAHRFH, HAEETE . EDradial migrationDZRZERY A 1=
£ (AR HEIEETILERNT, AR EBIZDOLNTERT S,
2 0 — - S— - -
h -20 -} % ]
. 20 [— S —
-\; o [~ ---.;_ 1 P S I ]
0 | SRR L E A S ST H
20 == 1 AOHBNGEE~NDEREE
1 : i - A (Bekki et al. 2009)
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FAREODEREST
(Metallicity Distribution Function: MDF)

d NV, dN,/dt ——> Star formation history

d[Fe/H] d[Fe/H]/dt =— > Chemical evolution

SDSS-11II/APOGEE red-giant sample (Hayden et al. 2015)

R = 3-5 kpc . 3.

R = 5-7 kpc ) 3, . R = 7-9 kpc

B ORARAY —R A TEHRBAESh=MDFMDradial dependencelX A LA TD
ERR. {E# k. FLTE Dradial migrationDER % KA,
> SRATAREEELCETIICTHRAZHE., SBARABREABEICHEBEN TS,

R =9-11 kpc ] 20 ] R=11-13 kpc - 20 ] R =13-15 kpc

dN/d[Fe/H]
dN/d[Fe/H]
dN/d[Fe/H]

-0.5 0.0 0.5 A5 ~1.0 -0.5 0.0 . 975 =10 -0.5
[Fe/H] [Fe/H] [Fe/H]
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E5I)LIBE 5 (tR)  ZoultR)

o EMRLE. Zserit, R)

® jJ‘X;';ﬁ.)\$ zin(t; R)
® HRFHE 3_ (t,R) S 0
ke
® Radial migration * ragial migratios

star formation

M#E%R,,, = 16 kpcE THEAR = 1kpc DHRIZCH T EARHNDE - HR-ETHREDELEIES

net gas consumption rate w/ the effect of radial migration

05 Y

ﬁX@ﬁﬁ‘“ﬁ ot = _ZSFR,net g Z:in — Z:out =T Z:re
inflow outflow
SNe Il, 1a stellar yields BIZISMOEREBEFLLERGE
Exiiﬁﬂ: % = _Pnet,i + (Yil,z’ + }/ia,i)ZSFR T Zin,izin _ Zout,izout + Zre,izre

inflow outflow




Description of Galactic Evolution

(tcxp(— i —i) (R < Ry)

hR,inl Tin

R — Ry Ry, t )
texp| — — - R > Ry) ,
\ g ( hR,in? hR,inl Tin ( b)

Gas inflow rate Yin(t, R) ¢

- H R )
Time scale of gas inflow  7i,(R) = Tino + (7ins — Tino) (8 kpc)

ZSFR = 1.6

Rmol Zgas
Rmol +1 M@p0_2

) [Mg pc2 Gyr™].
(Bigiel et al. 2008)

0.92

(Blitz & Rosolowsky 2006)

0.5
Mass ratio of H2 to HI gas Ryo = 0.23 Yigas Listar
10 Mgypc—2 35 Mypc—2

Gas outflow rate Yout(t, R) = A(R)Xspr(t, R),

R B
Mass loading factor A(R) = Ao + (As — Ao) (8 kpc) ;



Re-accretion of Outflowing Gas

v HAHFZIZERAIABRISFREHLEARDSSE., HBHEE (f,) H500MyriR 2SR AT A EAFREE . &Y (1-f,.)
(ZERAIMOREH .
v B ZABMEEZEDradial profile[d77 R it ZE; Dradial profileZ{FE>TLUT D LSI1ZHT-Z %,

Ere(ta R) X Zout (t - trea R)krc

v fre, kre " RABEEDUFEZRDD/INFTA—4,

(1'fre) |v'out

A ke<1DEE, HABEBERIIHAARHEELYD
SYUSNMANIZIEA =T aT7ALILIZH S

M

re re out
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Galactic disk




Model Parameters

UTD1I7EDINGA—Z(CE>THBRADEZERT D, CNoD/ATA—ERIEMCMCEZRANT
EFE HREE. ISMD[O/H], [Fe/H]  AREDEER S MOREKFMEZHFIRT HLIITRTE,

Table 1: The list of free parameters in our chemical evolution model

. Mo in | Total mass of infalling gas
Ry, | Break radius in the radial profile of gas infall
hr,in1 | Scale length of infalling gas at the inside of Ry,
Gas inflow — hr,n2 | Scale length of infalling gas at the outside of R,
Tino | Time scale of gas infall at R = 0 kpc
Tin,g | Lime scale of gas infall at R = 8 kpc
— a Power-law index characterizing the radial dependence of

the time scale of gas infall

B Ao | Mass loading factor at R = 0 kpc
Gas outflow — Ag | Mass loading factor at R = 8 kpc
B Power-law index characterizing the radial dependence of
- mass loading factor
TA Time scale of the decrease of A
a., | Radial gradient of diffusion length of disk stars by radial migration
Radial mlg ration b | Diffusion length of disk stars by radial migration at R = 0 kpc

o Power-law index characterizing the dependence of
radial diffusion length on stellar age
fre | Mass fraction of re-accreting gas to the total outflowing gas

ke | Parameter controlling the radial profile of gas re-accretion

fia Parameter controlling the rate of Type Ia supernova
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Radial profiles of star, gas, [0/H] and [Fe/H] of ISM
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Radial dependence of MDF
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Star Formation History
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HABBREEIMZE [Msun/pc?/Gyr]

Importance of Re—accretion of Outflowing Gas
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Importance of Re—accretion of Outflowing Gas
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