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At given <Fe>, Mgb is strong =
relative to solar proportions S
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vV
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(Za/ZFe) = (Za/ZFe)SUN
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Maraston et al., 2003, A&A 400, 823
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e SMHNII provide the a's to The ISM
M ;i 8 mo=r TsNII :f:, 0.03 Gyr

e SNIa provide a substantial part of the Fe to the ISM
M :f; 8 mo= tH ;i TSN Ia ;i 0.03 Gyr

It SF ends before a large fraction of ShIa has exploded, the stars could
not ncorporate the Fe from Ias, and their metallicity distribution will

be overabundant in a's (underabundant in Fe)

{}
EQKEFE = tSF

Matteucci (1994) -
Salpeter IMF 4+ model for Ia progenitors — tspe < 0.3 Gyr

T he constraint depends on the model for the Ia progenitors
(Matteucci and Recchi 2001)
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Define:

Ar(t) as the fraction of stars of an SSP which end up as a SNIa
realization probability of the 1Ia event

fia(7T) as the distribution function of the delay times normalized to 1
over the whole = range (< 7= 7)

= The Ia rate at time t Is:

Fre(£) = ka X j T e 1)  Au(E — 1 - fia()
where )
' is the SFR in mg/vr
k., accounts for the dependence on The IMF:

B _ﬂ: dm - (m)
o _ﬁ :1 dm  m - ¢(m)

ko = 2.8,1.5 for a = 2.35, Kroupa IMF, within 0.1 < m/mg < 120

ke
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For a burst of SF. «y—=p In 0<t<tg
=0 1N t>tg

4
L

?_Ef.a_-.':i';l — ko ¥ 1o ¥ f aT - _-hal::i'— ,-—;l : _i'"-Ia':-'_:l

4 4
L—TE

e SSP - to<
1. () = ko Yo Arap fra(7 = 1) tg = ko Mg Arap fral7)

For galaxies: assume Ar(t) = const = Ap;

e Late Type:

minit,n)
AT = ko X Am % () x [ dr « fia(7)

=

o kg X A X M T X (fraint

e Early Tvype:
t
nh, = ka X A X UB X f dr - fra(7)
t—tg

~ ko X Ap X MeT X (fm)i—as
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OBSERVED RATES (Cappellaro, Evans & Turatto 1999)

*  nAp = 0.2SNU= {2 x mei— = 0.2+ 1072 Lg events/yr

mz'nl:i,'r_-:'l
nrl = ka % A % () % f dr fm(t) t—7 Jn—1

0.2 1 e

LTy _= —
>, P ] LY . - -.-" A i 1I:I -~ 1[:] ’
ko '.x_llr.- _.-"-'[-E'-;I LT Jr1a(t)

— Ap ~

*x nET ~ 0.2 SNu

nhsvu _ (M/Le)er  {fia)e—ore

- e > :
nf sy M/Le)rr (frapm t

PP r 3
WJrajt—nae:  (M/Le)rr

M

=~ 0.1

CE — F ~
(fia)rt  (M/Lg)er

e SNIa rates in Late Type Galaxies can be used to constrain A

e SNIa rates in Early Type Galaxies can be used to constrain fia
The dependence of »nE" with redshift reflects fr.(7)
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From

Iben and Tutukov, 1984 <>

ApJS 54, 335

Primordial
Systemn

First
Common
Envelope
Stoge

Intermediate
Sj-,_rs‘rern

Second
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Initial System,
Gravitational
Wiowve Radiation

Start of
Heawy Disk
Formation

Heawy Disk
Phase

Supernovo
Type 1

Stars and Structure Formation — ETH, Zurich 18-22 August, 2003

My~ Mo ~{5-OiMg
H] W{E'?]F?D
~{2-6)=107 yr
Mo~ (3 5-T) Mg

8~ (AG0-1500) Re
Farp™11-6] yr

B ~ -1072 Mg yr?
T~ 105 yr

Mg~ (H=-11 M
R]_H-"" [U.GI'G.D?]HG
L~ {50-1801Rg
Forp ~ (16- 20 days

T &x107 yr

Mz~ -107% Mg yr-!
T~ 105 yr

eg~{05-11Man
Rea ~ (001 -003)Rg
A~ 11-35IRg

Fopp ™ Z2hr-1%hr

T 25108 yr - 100 yr

A ~{D01-0021Ra
P~ (15 -30) sec
T~ 100 sag

MiMayr—112 2 %107 (R /1072 Ra)

d~002Ra

wide . 0,003 yr b



SINGLE DEGENERATE

CLOCK 1S 7..(M>3)

| j"IE,(T) cdT | oc | n(ﬂffg) c dMo |

f[a(’r) o n(ﬂffz)::{

n(Mz) o (M2) g

Mi, Mz < 8Mg <

Mwp—+ e Mo, = 1.4111{1"@ <
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DOUBLE DEGENERATE

CLOCK IS 1ew(M3) + 74 el

0.15 x (asf/Re)* |

e = Gyr —— |

o Mji, ;nl“.fz;n-(ﬂ’fl r _l_ ﬂi{z?'j

Af(M,)=0.2

f(M,)=0.65

e 11 i 1 || I 1 1
Ruiz Lapuente & Canal i
1998, ApJ 497, L57 -12 -

-13 |

~14 L
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A useful parametrization:

ﬂ. -
é 1
T,=0.5 s=3
T,=03 s=1.1 __ 0.8
-1}
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Log T
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fra(r) oc (/7)™
1

(r/m)™

maodel

SD (GR83)
SD (G96)
DD (TM86)

DD (RC98)
SD (RBC95)

M Thn<TSTL

m TSTST

in Tp<T<ST:

11 (Gyr)

0.05
0.05
0.1

0.1
0.1

o(Gyr)

0.5
0.8
0.25
0.3
1.5

1.8

1.5

1.1
16




For a burst of SF:

4
L

1210 (t) = ka X Ama X p X f d7 - fra(7)
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ISM pollution occurs on longer timescales for longer Burst duration
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A Salomonic Criterion:
The overabundance is realized when about 2 of SNIa explode after the burst ends

1 e —
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CONCLUSIONS

® 713 1S sensitive to both mp and the late epochs decline slope s

e 115 IS longer for longer durations of the SF episode
but for sufficiently large tg the condition m,< tg becomes verified

— abundance ratics DO yield Info on tg

¢ The constraint on tg depends on the SNIa model

Maodels in the literature correspond to tg in the range 1 = 4 (Gyr) to
accomodate an « overabundance
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