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Overview: CC SN rate and SFR
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Motivations

CC SN rate as SFR diagnostic
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S : Is the CC SN rate a reliable SFR probe?
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Meaningful comparison with different SFR diagnostics in the same galaxy sample
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Motivations

CC SN rate as a tool to investigate progenitor stars
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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




The galaxy sample
11 Mpc Ha and Ultraviolet galaxy Survey

(HUGS)

Local Volume Legacy (LVL)
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D < 11Mpc
Ho data Primary Sample: 261 with [b| >20°, mz<15mag, T>0
(436 galaxies) Secondary Sample: 175 with |b| <20°, mz> 15 mag, T <0

GALEX data (315 galaxies)
Spitzer data (180 galaxies)
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The galaxy samples
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SFRs Salpeter IMF (0.1-100 M)

Sample A SFRMoyr™') = 7.9 x 107* Ly, (ergs™) (Kennicutt 1998)
Ag, = 5.91108@ ~2.70 AHa =0.10 ifMp > —14.5
Jup Any = 1.971+0.323Mp +0.0134M} ifMp < —145  (Lee et al 2009)
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Sample C SFRMovr™!) =7.9x 107*(Ly, +0.0024L1 )(ergs™)  (Kennicutt et al 2009)
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SN sample

T T T E-.
1885-2009 12 yr (1998-2009) ", _:
CC SNe 38 14 O ]
type Ia SNe 10 1 s} ’
faint transients 2 2 el !
LBVs 6 6 O ]
unclass 10 02 peeeeemmmr ]
1711]! M S IS T, v
1990 1995 2000 2005 2010
years
Dec (degree) N,u Nsxe F(Gal) F(Lg) F(SNe)
d>20 224 9 58% 51% 56%
-20<d <20 54 3 14% 17% 19%
d<-20 108 4 28% 32% 25%
0.04 e
025 025
003 0.20 0.20
0.15 0.15
z 002 Z 4
0.10 0.10
0ol H 0.05 0.05
0.00
000 _50 0 20 40 60 30 0% 11 12 13 14 15 16 17 18 -19 -18 -17 -16 -15 -14 -13

epoch discovery mag discovery



Sample A

Sample B

Sample C

SFR(Ha)=90 £+ 4 Mg yr!
Re=1.17 + 0.27 yr'!

SFR(Ha)= 80 £ 4 Mg yr!
SFR(UV)= 142 + 8 Mg yr’
Rec=1.08 +0.27 yr!

SFR(Hao)= 54 + 4 Mg yr!
SFR(UV)= 86 + 6 Mg yr!

SFR(Ha+TIR)= 56 + 4 Mg yr!

Ree=1+ 0.3 yr!

assumptions: CT = 12 years

m, = 8 M@
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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 SN unit =1 SN/ 10'° Ly , / century

Comparison with the SN rates at z < 0.01

gal. type NIa NIb,t'c + NII RIa (SNH) RIb,l'o + RII (SNU)
E-SO 220 0 018006 < o 0'> ( Cappellaro et al 1999 )
S0a-Sb  18.5 215 0.18 +0.07

Sbc-Sd 224 386  0.20+0.08

Other! 6.8 7.2 040+0.16 0.87x045
All 69.6 67.4 020+£0.06 05+0.2
gal. type Ngal NCC SFR LB RCC
Moyr™) (10" Lge) (SNu)
Sample A
T<0 12 0 26+04 9.1+0.9 < 1.69
0<T <4 29 1 130+1.0 46+5 0.1872%
4<T<7 88 12 59+4 81+5 -
T>7 257 1 156+09 13.1+0.6
Sample B
T<0 10 1.33+0.13 84+09
0<T <4 25 16.1+0.9 41 5
4<T<7 77 109 £ 8 71+5
T>7 203 16.1+1.1 104+05
Sample C
T<0 4 0 04+01 04+0.08
0<T <14 15 1 84+06 27.7+26
4<T<7 41 10 405+37 498+44

T>7 51 1 50+04 50+04




CC SN rate and specific SFR

Nea Nec Lg Ree
(10°L5.)  (SNu)
EWHae) <20 144 4 83.98 0.39+0.2
20<c EWHa)< 30 68 2 17.35 0.96 £0.68
30< EWHa)< 40 72 5 2583 1.16 £0.72
40< EWHa)< 50 37 1 8.25 101 +1
EWHa) > 50 65 2 14.06 12+08
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Minimum mass for CC SN progenitors
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Comparison with other results

m,=5+ 0.8 Mg Kennicutt 1984
Ho lum for 88 Sc-SBc galaxies
CC SN rate of 1.4 £ 0.2 SNu in Sbc-Sc (Tammann 1982)

Salpeter IMF

8§<m<10Mg Maozetal 2010

In1> 10 M@

Rec (h yr'Mpc™®)

LOSS SN+SDSS spectra

Blanc & Greggio 2008
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Comparison with other results

Hubble Space Telescope * ACS

Before Supermova
L Near Infrared
January 21

After Supernova
Ultraviolet+Near Infrared
July 11, 2005
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20 type IIP SNe and Salpeter IMF
m,= 8.5 +1-2 Mg

(Smartt et al. 2009)
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log Ly, (ergs™)
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Hydrodynamic modeling

Moss from Litvinova ond Neodyohzin model (Maossg)

Utrobin & Chugai 2009
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Maximum mass of WDs
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WD Sample Carbon/Oxygen Oxygen/Neon

50% 90% 05% 994 50% 00% 95% 09%
(Mg) (Mg) (Mg) (Mg) (Mg) (Mg) (Mg) (Mg)

M35 alone 6.57 5.40 y 4.89 648 5.34 ' 4.86
All Clusters 8.86 741 651 8.39 6.95 6.34
All Clusters, “Cleaned” 797 6.58 5T 577 780 6.54 i 5.91




Conclusions

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

independent of the extinction correction recipe

m=5.7 £+1 Mg from SFR(Ha)
m;=8.2 £ 1.2 Mg from SFR(UV)

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



