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IaIa Rate Per Unit Stellar MassRate Per Unit Stellar Mass

•Data can be “fit” with 
a simple law of one 
term that depends on 
the mass and another 
that is 40% of the core 
collapse rate (type II)

•2MASS K magnitudes 
were used to determine the 
stellar mass

•previous work was in 
using B, rather than K, to 
measure the rate

F. Mannucci M. Della Valle, N. Panagia, E. Cappellaro, 
G. Cresci, R. Maiolino, A. Petrosian, M. Turatto (2005)



Two Component FitTwo Component Fit

ES, L ES, L BildstenBildsten (2005)(2005) Prompt dominate Prompt dominate 
ifif b < 0.1b < 0.1

Prompt Prompt 
ALWAYS ALWAYS 
dominatedominate

integral integral 
(Metals)(Metals)

SFR(t)= SFR(t)= ΜΜgasgas(t)(t)/τ/τ    τ = 2 τ = 2 GyrsGyrs
ApJLApJL, 2005, 629, 85, 2005, 629, 85



The cosmic star formation rateThe cosmic star formation rate

MadauMadau et al (1996)et al (1996) SteidelSteidel et al (1999)et al (1999)



Cosmic RateCosmic Rate

DahlenDahlen etaletal (2004)(2004)Can’t match the high
redshift point with this fit….



Cluster EnrichmentCluster Enrichment

TozziTozzi etaletal (2003/6)(2003/6)Gets high level of [Fe/H]
in clusters (see Renzini 2003)
As well as constancy with z



Halo StarsHalo Stars

SFR(t)=SFR(t)=ΜΜgasgas(t)(t)/τ/τ

τ = 2 τ = 2 GyrsGyrs

Short delay of  Short delay of  
~1/2 ~1/2 GyrGyr

Scales with Scales with 
HALO SFRHALO SFR



Standard singleStandard single--component component ““FitsFits””

delay functiondelay function

Exponential decayExponential decay

Narrow Narrow gaussiangaussian

Wide Wide gaussiangaussian



ConclusionsConclusions

•• SingleSingle--component models for component models for IaIa rates do not fit the rates do not fit the 
local data… local data… CHECK THE CC/CHECK THE CC/IaIa Ratio!Ratio!

••A simple A simple 2 component model2 component model (SFR, (SFR, Stellar Mass) Stellar Mass) 
does work…does work…

•• Cluster iron enrichment Cluster iron enrichment CHECK Cluster FeCHECK Cluster Fe
•• You do need a (short) delay…. (Alpha/Fe ratios)You do need a (short) delay…. (Alpha/Fe ratios)
•• Observations constraining Observations constraining Ia’sIa’s on small time scales on small time scales 
(spiral arms, correlation with radio jets, etc.) are still (spiral arms, correlation with radio jets, etc.) are still 
important.important.
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