- An Extraordinary Journey into

Environments of type la supernovae in terms
of Si 11 Velomtles with IF'S
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‘Correlation of spectral properties with SNe Ia hosts -

“There is evidence that the spectral features of SNe Ta also correlate Wlth the host
properties (Foley+2011). The division of SNe Ia into normal and Si II high
photospheric velocities suggests the p0881b111ty of two dlfferent populatlons of
| progemters (Wang+2013 Pan+2015 Pan+202())

® Normal-Vsi (187 SN)
4 High-Vsi (30 SN)

Pan-+2020

Ejecta velocities of Itype' Ia . tier Par1+202() Suggests that

supernovae can be used to HV (v ~ 12.000 km / s S H — NormalVsi
. b —— High-Vsi
differentiate progenitors and supernovae may favor more . [E ’
explosion mechgpisms. ... magsive and redder

- environments.
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Correlation of spectral properties with SNe Ia hosts (I1)

~ Further recent studies (Nugent+2()24 L1n+2024) Supported the Clalms that normal
‘and high velocity Si II phospheric velocities may favor different pr’ogemtors by
- analizing local and global hest photometry and ba,yesmn SED f1tt1ng

1.0 === High Velocity
Low Velocity
Faint

Nugent+2024
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‘Correlation of spectral properties with SNe Ia hosts (1)

" Further recent studies (Nugent+2024 L1r1+2024) supported the Clalms that normal
~and high velocity Si II phospheric velocities may favor different progemtors by
“analizing local a,nd global host photometry and bayesmn S JD f1tt1r1g

1.0 === High Velocity

Low Velocity

Low Velocit R e e ;Improve the sta,tlstlca,l size

Nugent+2024 | . $ 009090909090 0 000
RO $ 0000000

~data; with SNe Ia early

~an extended analy81s
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log(M«/Mg)

’_Spectroscopy+Photometry"

el ,speetra in order to perform
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Qur IES +'~ea’r1y speCtra sample

e +300 IFS Cubes from
5 - PMAS + MUSE 4+
MUSE ¥ Aer surveys with
» | measured Si II velocities
~ from SNe type la early
| Spectra e

SN2006cm @MUSE NV (golden)

—— HV (all)

‘*;%“»f;"’ : J NG Rl | HV (golden)
A VANGA - BN
‘ o "-'._';_"_‘:\.-'"‘ SRR SRS T

—— NV (all)

Cumulative fraction

Jiménez-Palau+ in prep.
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Redshitt

- manga-9033-12705 @
NGC5936 @QPMAS manga
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Definition of the sample
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(et WISeREP .

(Yamin+2012) data .-
from spectra from all

type la supernovae
(including peculiar®

types).
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Match the WISeREP
L data with the voo o et -
available IFS dataset‘;, :

|, including

_Ga__bany—~2016 and

- Galbany+2018 TF'S

compilations.

462 IFUs
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Analy51s strategy

Si I V€10C1tles

-
3

Measure-velocities
using Blondin+2006 -
and Sibert+2019 - -
methods. Obtain the
phases using the B-
- band maximum
~estimation using
- SNCosmo .-
(Barbary +2016)

X
= Smooth Flux

time - 52356.73

m— X
m— Smooth Flux

20 40
time - 52356.73

m— X
— Smooth Flux

~l
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Analysis strategy: host galaxy properties (1)
 Get the local and global |
photometry uSmg -

' "HostPhot = = = pe————
L (Miiller + 2022 for. UV l Rt
. (GALEX '+u, - . S
| SIBISISHEI IR
2MASS/UKIDSS) ,
bands when posible -

- " d . ’
' . L] ‘

4 Galaxy position ﬂ

%
2

|

nejed zaugwli( eullsD| S41 YM SI1HI0JDA || IS JO SWLID) Ui deAouladns e] 3dA} Jo sjUSWIUOIIAUT

(00



Analysis strategy: host galaxy properties (11) 9
, . o : ,.; : : B : i ;  ' _ . i ‘- X ' ' ' . %
Integra?te the ﬂuX of % §
the IFS data into '_ : iz
local appertures, ofr = . | H
L e :
global appertures by nh o e s
o IR s
parameters obtamed g ' 5
- using HostPhot ' 2

- (Miiller+2022). . s

| Global anély:sis,' G Lo'calfanalysis" 3

. ¥
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Analysis strategy: host galaxy properties (I11)

.
3

Get the SSP- populatlons from
the Spectra using' Starlight: Wlth

. - <7 phetometry .(Lépez-. ...~ .
Fernandez+2()16) making use of
Bruzal +2007 spectral basis. -

The addition of UV photOmetriC Constfaints

- to the spectrum reduces the UV flux without o

reddenmg the optlcal part (Weyle+19)

— 0,

—— Without photometric constraints

——  With photometric constraints

Jiménez-Palau+, in prep.
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Analysis strategy: host galaxy properties

)

+
4

-

-We measure the
‘engission lines from
~ the nebular -

spectra
to obtain the SFR
and metalicity
values using
"Pettini 42004,

Marino 2013 and

Dopita+16
-calibrators.

Observed Flux
Substracted Flux
STARLIGHT fit

4000 6000 8000 10000 8

Wavelength [A

A he, nebular spectra is obtained

by substracting the Starlight
fitting results.
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Analysis JS':tI”c.lt€gy:; hOSt galaXyperertl es (IV)

+
4

-

-We measure the
- enission lines from
~ the nebular -
spectra
to obtain the SFR
and metalicity
values using
"Pettini 42004,

Marino 2013 and

Dopita+16
-calibrators.

Observed Flux
Substracted Flux
STARLIGHT fit

4000 6000 8000 10000 8

Wavelength [A

2K he, nebular spectra is obtained

by substracting the Starlight
fitting results.
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Global Stellar Mass 1n terms of Sl H V€1OC1U€S : _ pote sl - 13

Burgaz+25
(Volume-limited sample)

golden)

log(M, /M)

golden)

V(s

Vi
HV (all)
NV (all)

Jiménez-Palau+
In prep.

Our sample "

Low-mass ‘High-Mass HV 39%/61%
Low-mass/High-Mass NV: 43%{ /BT

Cumulative fraction

nejeq zauswif eunnsud| 41 yum sap,!o_0|é/\ 11 IS JO swi3) uj deaousadns e] 3dA3 Jo syuaWUOIIAUT

log (My/Mo,



D

Global Stcllar"Ma'ss in terms of Si II velocities

@
Burgaz+25
(Volume-limited sample)

el

A NS Y [ S (Y [y [ B

I[IIlIII

7 8 9 10 11 12
log(M /M)

@)}

1 Jiménez-Palau+
in prep.

Cumulative fraction

Our Sample -

Low-Mass AR HV 74 %/26%
ngh-MaSS NV/ HV: 69%/31%
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Metalhc1ty Cahbrators in terms of Sl H V€10C1t1€8

12 + log(O/H) — 877 +st2 +0.264 x N2,

[N 1I] A\6583
[S II] AN6717, 6731

Dop1ta+16 N252 = log(

e Normal-Vsi (56 SN) Pan+2020 _
A High-Vsi (8 SN) global D16 .

Jiménez-Palau+
in prep.
global D16

——— Normal-Vsi
— High-Vsi

Cumulative fraction

80 85 90 3 B ) |
D16 (12+100(O/H)) | -

12+LOG(O/H)
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‘Take home messages

The eorrelatlons between the Speetral propertles of the Supernovae and the host are
G . key to Study the progemtors populatlons ‘ ' |

The use of IFS+photometry allows us to properly obtam spatlally resolved
» | env1ronmental propertles ' , .

The stellar mass and metalhelty of our: hosts may be eorrelated to the Si H
| veloeltles However this Tesults can be related to Sample selection issues or
statlstleal analy&s ' '
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