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What is exploding?

CO white dwarf (WD) in a binary system
single/double degenerate

How is it exploding?

Merging/compression/He layer burn/collision
Detonation/deflagration/double-detonation
Chandrasekhar/sub-Chandrasekhar mass

Most probably a mixture of
scenarios and explosion
mechanisms



SNIa are the most precise extragalactic
distance indicators (uncert. 5%)

Two empirical correlations:

peak brightness vs brightness decay
peak brightness vs color

Standardized peak brightness
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SNla cosmology
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Recent (>2010) cosmological analysis found a dependence
between the and properties of the SN host galaxy
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Two different populations, one associated to young and other
to old populations, that evolve with Z!

But mass should be just a proxy for another other parameter...
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Dependences of the SN parameters on host galaxy properties
As they evolve with redshift, such dependences would impact the cosmological parameters

Bright events occur preferentially in young stellar environments.
Luminous SNe are produced in metal-poor neighborhoods
high-metallicity galaxies host SNe la with negative HR (after LC-corr)
Brighter events are found in systems with ongoing star-formation
Progenitor age primarily determines the peak luminosity

SN la in hosts are intrinsically fainter (after LC-corr)

more massive progenitors give rise to less luminous explosions

Older hosts produce less-extincted SNe la

SNla are more luminous or more numerous in metal-poor galaxies
Luminous SNe associated with recent star-formation and young prog.
SNla are brighter in massive hosts (metal-rich) and with low SFR (after LC-corr)
SN la in physically , more massive hosts are ~10% brighter

iIntroduce the stellar mass of the host in the parametrization

SNe are 0.1 mag brighter in high-metallicity hosts after corr.

older galaxies host SNe la that are brighter

SNe la in host galaxies with a higher star formation rate show brighter events
SNe that explode are less extinguished, and have lower metallicity
correlation between SN la intrinsic color and host metallicity

more luminous SNe la appear in younger stellar progenitor systems

SNe la with local Ha emission are redder and drives the HR-mass relation
fainter, faster declining SNe la are hosted by older/massive/metal-rich galaxies
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Local sample Int-z sample

WHT 4.2m telescope
SDSS SNla host galaxies KMOS

Fiber spectroscopy -> global lker’s talk

28 SNla spiral-on host galaxies
Galaxies with independent distances

Slit + metallicity gradients -> local

Elemental gas-phase abundances of intermediate redshift type Ia

ON THE DEPENDENCE OF TYPE Ia SNe LUMINOSITIES supernova star-forming host galaxies
ON THE METALLICITY OF THEIR HOST GALAXIES
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Local sample

28 SNla hosts with W

1 4.2m telescope
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Local sample
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Local sample

PCA of the 4 parameters

® Normal SNe la
B Reddened SNe la
— Fit to SNe la

r=0.9749

Filled symbols for gradient measurements, open for closest regions
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Int-z sample

1188 spectra from SDSS and Union2.1

Emissions line measured with IRAF
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This finding would suggest that SNe in low-mass galaxies are possibly better standard candles
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Int-z sample

beta

gamma

alpha = 0.93*341

o ————————— ———————
R

-0.186 + 0.123
mag/dex

M B = -19.09+3:93

o ———————

gamma

mp— Mp—a(s —1)— pc+yOH

8.0 8.2 8.4 8.6 8.8 9.0
12 + log(O/H)
i 1 1 1 1 I | 1 1 1 [ 1 1 1 1 I 1 1 1 1
3 2'5100 Johansson et al. (2013)_:
r 41 (z < 0.25) i
2.000 ;
e Childress et al. (2013) _
- ™ 69(z<0.08) (2013)
: 2'2.50 ; Pan et al. (2014)
o [ 34 (Z < 0.09) _'
Q. A
g r
@ E ._' 0'%20 , Campbell et al. (2016)
1.420 Wolf et al. (2016) :
[ 144 (Z < 0. ) i
B 1.520 | -
[ — @ — This work 1
263 (z < 0.48)
1 1 1 1 I 1 1 1 1 i 1 1 1 1 I 1 1 1 1
-1.0 -0.5 0.0 0.5 1.0

HR vs metallicity slope (mag/dex)

MR+18



F, (x 107 ergs™” cm™ A™)

Int-z sample

20

—_—
o

IIIIIIIIIIIIIIIIIII

(S
o

&

I l L) Ll L) T

S/N=29.5

Ay =0.76
<log(t,)>y =9.68
<log(t,)> = 8.63
<Z>,,=0.008
<Z> =0.007

25F
20F
5 15}
= 10}
Sk
0F

log(t,) [yr]

T T T L) 1] 1 L 1 T T L} T A | L ! L) A ) T
-
-
-
o4
—
- S
-
a3
-
o
-
o K p—
o
a3
= -
o
—
I =
[
o
-
o
- -
= = 3 S
—
=
-
-
=
-
=
-
| ; | . “
‘
.
-l
-
=
-
1 1 1 1 1 1 1 1 1 1 1 1 1 1

log(t,) [yr]

4000

4500

Rest wavelegth [A]

6500 7000

G+22

SDSS sample

STARLIGHT used to remove continuum

Stellar mass
Absorption considered

Emission lines measured with MPFIT

Similar procedure to CALIFA G14,16,18

3 cases studied:
A. As observed

B. Scaled to the photometry

C. Aperture corrected |giesias-Paramo+2013

lglesias-Paramo+2016
Duarte Puertas+2017



Int-z sample
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Int-z sample
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Int-z sample
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Int-z sample
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Int-z sample
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Int-z sample
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To be continued at |ker’s talk



