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Overview:       CC SN rate and SFR

mass range stellar population

mass range CCSN progenitors

 all stars with mass between                       produce CC SNe

 negligible delay time  (τ < 0.05 Gyr)
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SFH normalization Modeling galaxy chemical evolution
       SN feedback effects

Is the CC SN rate a reliable SFR probe?

Meaningful comparison with different SFR diagnostics in the same galaxy sample

Poor statistics
Systematics

Motivations
CC SN rate as SFR diagnostic



Heger et al 2003

What is the mass range of CC SN progenitors?

Which massive stars produce which  CC SNe ? 

Observational constraint on the mass cutoff of  CC SN progenitors
                           by comparing CC SN rate and  SFR

Motivations
CC SN rate as a tool to investigate  progenitor stars



11 Mpc Hα and Ultraviolet galaxy Survey
(HUGS)

 

Local Volume Legacy (LVL)

Dale et al 2009

Kennicutt et al 2008
Lee et al 2009

The galaxy sample



Primary Sample:   261 with |b| ≥ 20o, mB ≤ 15 mag, T ≥ 0

Secondary Sample: 175 with |b| < 20o, mB > 15 mag, T <0

GALEX  data (315 galaxies)
Spitzer data (180 galaxies)

|b| > 30o  

Hα data
(436 galaxies)

D ≤ 11Mpc



The galaxy samples

LHα, LUV, LTIR

LHα, LUV

LHα



Sample A

Sample B

Sample C (Kennicutt et al 2009)

(Buat et al 2005)

(Lee et al 2009)

(Kennicutt 1998)

SFRs Salpeter IMF (0.1-100 M)



SN sample
                           1885-2009         12 yr (1998-2009)
•  CC SNe                       38                            14
•  type Ia SNe                 10                              1
•  faint transients              2                              2
•  LBVs                            6                              6
•  unclass                        10                             …



SFR(Hα)= 90 ± 4 M yr-1

 RCC=1.17 ± 0.27 yr-1

SFR(Hα)= 80 ± 4 M yr-1

SFR(UV)= 142 ± 8 M yr-1

 RCC=1.08 ± 0.27 yr-1

SFR(Hα)= 54 ± 4 M yr-1

SFR(UV)= 86 ± 6 M yr-1

SFR(Hα+TIR)= 56 ± 4 M yr-1

 RCC=1 ± 0.3 yr-1

Sample A

Sample B

Sample C

assumptions: CT = 12 years
                    ml = 8 M 



CC SN rate in SN unit 
 Sample A          0.8 ± 0.4    SNu
 Sample B           0.85 ± 0.4 SNu
 Sample C           1.2 ± 0.5   SNu

Comparison with the SN rates at z < 0.01

SN unit = 1 SN/ 1010 LB, / century

( Cappellaro et al 1999 )



CC SN rate and specific SFR



Minimum mass for CC SN progenitors

 SNe discovered in the last 12 years

 + SNe from past searches (1960-1997)

 CC SN rate within z < 0.01 as a prior



ml = 5 ± 0.8 M
Hα lum for 88 Sc-SBc galaxies
CC SN rate of 1.4 ± 0.2  SNu in Sbc-Sc (Tammann 1982)
Salpeter IMF  

Kennicutt 1984

Comparison with other results

ml > 10 M          Blanc & Greggio 2008

8 < ml < 10 M     Maoz et al 2010
                                   LOSS SN+SDSS spectra



SalpeterIMFMaximumlikelihoodmethodcalculatedforminandmaxmassesforII-PMmin=7.5±1MMmax=15+3-2M

ml = 8.5 +1-2 M

(Smartt et al. 2009)

20 type IIP SNe and Salpeter IMF

Comparison with other results



Hydrodynamic modeling

Maguire et al 2010

Utrobin & Chugai 2009

 

15-30 M 



Williams et al 2009 Dobbie et al 2009

Maximum mass of WDs



Conclusions

SFR based on L(Hα) can not reproduce the CC SN rate within 11 Mpc

independent of the extinction correction recipe

  ml = 5.7  ± 1 M              from SFR(Hfrom SFR(Hα))

  ml = 8.2  ± 1.2 M        from SFR(UV)from SFR(UV)

    in good agreement  with estimate from  the direct detection of SN progenitors


