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THE STUDY OF TYPE IA SUPERNOVAE ALONG A RANGE OF REDSHIFT WAS THE KEY TO DISCOVER THE
ACCELERATED EXPANSION OF THE UNIVERSE

THIS KIND OF SUPERNOVA ARE VERY USEFUL BECAUSE THEY ARE STANDARIZABLE USING A RELATIONSHIP
BETWEEN THE PEAK BRIGHTNESS, THE WIDTH OF THEIR LIGHT CURVE AND THEIR COLOR

HOWEVER, THIS STANDARDIZATION TECHNIQUE HAS BEEN TRAINED IN THE LOCAL UNIVERSE THAT HAS
SOLAR METALLICITIES AND AGES

WE WANT TO STUDY THE EFFECT OF THE STELLAR METALLICITY OF THE GALAXIES THAT HOST TYPE A
SUPERNOVAE IN THE MODULUS DISTANCE OF THE SUPERNOVA

THIS WORK IS A CONTINUATION OF OUR PROJECT TO STUDY THE METALLICITIES OF GALAXIES THAT HOST A
TYPE IA SUPERNOVAE (MORENO-RAYA 2016A,B AND MORENO-RAYA 2018)
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OUR SAMPLE CONSISTS OF GALAXIES THAT CONTAIN A TYPE 1A SN.
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6 GALAXIES OBSERVED WITH OSIRIS,
654 GALAXIES OF THE SURVEY SDSS AND

19 GALAXIES OBSERVED IN THE COSMOS SURVEY
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SN1995az

“We have bbsefx}e;f 6 galaxies in the fédshift range-
0f0.4<z<0.5 usmg the 1nstrurnent OSIRIS in the
RIOOOR gratlng '
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We have added 19 gajaxles from COSMSS survey n the redshlft range of 0. 5<z<l]. O (L111y ¢t al 2007 and
Trump et al. 2009) et
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"¢ TO COMPLETE OUR SAMPLE WE HAVE ADDED
654 GALAXIES OF SDSS OF LOW REDSHIFT
0.0<z<0.4 (AHUMADA ET AL. 2020)
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° Théﬂata from the supernovae (stretch color magmtude) has been obtamed from Sako et al (2018)
Suzukl et al. (2012) and Guy et al. (2007—) S e -
, = - T Saie
(2018) : o
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° In order to o'btam the dlstance modulus te the supernovae we have used the characterlzatlon of Sako ct al
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[ 3 To obtam the star fmtron h1St0r1es and the propertles of the stellar populat10ns We
~have ®8ed HR-pyPopStar Mlllan l'r1goyen et al. (2021) new hrgh resolut10ns SSPs as

o templates to analyse the observed speetra usmg FADO Gomes & Papaderos (2017)

- 3 = % o

.

o We have made aspee1al set of HR. pyPopStar,SSPs th.at have a w1der range of

" .. Metallicities % e o N
oT hese‘_SS‘Ps use the stellar library of Munari et ak (2005) instead of Coelho (2014) .
. Log(age) 5.0-10.18 - .
e [M/H] -2.0-0.0 =
-5 AN 0.1 e Sy
Wavelength coverage 3000- 10000 A _ ‘; _‘ 5
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.~ STAREORMATION HISTORIES ~ .
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‘o We have obtalned the Star Forrnatlon

Histories (SFH) of the 6 galax1es
observed Wlth OSIRIS *
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SFR [Mg yr1]

z=0.075 (Nga = 19)

’ 7=0.175 (Ngs = 62)
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____ STAREORMIATION HISTORIES -

WE HAVE ALSO OBTAINED THE STAR FORMATION
HISTORIES FOR THE COMPLETE SET OF GALAXIES

WE HAVE MADE BINS OF REDSHIFT IN STEPS OF (.05
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CORRELATIONS BETWEEN THE GALAXY PARAMETERS OUR GALAXIES HAVE YOUNGER STELLAR POPULATIONS THAN (GALLAZZI ET
AL. (2005)

THE DIFFERENCES MAY BE CAUSED BY THE USE OF DIFFERENT SSPS USED AS TEMPLATES, GALLAZZI ET AL. (2005) USED
BruzuaL & CHARLOT (2003)

WE HAVE ALSO COMPARED WITH THE MASS-METALLICITY RELATION OBTAINED BY (GONZALEZ-DELGADO ET AL. (2014)
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" ® WE HAVE COMPUTED THE HUBBLE DIAGRAM

USING A FLAT A-CDM COSMOLOGICAL MODEL WITH
Q. =0.315 anp H =70 KwMm/s/MPC TO OBTAIN

THE DISTANCE MODULUS OF EACH GALAXY, AND
THEN TO COMPUTE THE HUBBLE RESIDUAL OF EACH
GALAXY




- e IN ORDER TO SEE IF THERE IS A DIFFERENT TREND IN
GALAXIES OF LOW MASS AND HIGH MASS WE HAVE
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-~ HUBBLERESIDUAL CORRELATIONS .

o

 WE HAVE DONE A LINEAR REGRESSION TO OBTAIN
THE CORRELATION BETWEEN THE HUBBLE
RESIDUALS AND THE STELLAR METALLICITY OF THE
WHOLE SAMPLE, LOW MASS GALAXIES AND HIGH
MASS GALAXIES

Hubble residual

Low mass galaxies

High mass galaxies

-0.063 log(<Z>y) + 0.009

-1.0 -0.5
|Og(Z/Z®)
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Johanssonl3
41 (z<0.25)

Childress13
69 (z<0.08)

Panl4
34 (z<0.09)

-1.00 —-0.75 —-0.50 -0.25 0.00

HR vs metallicity slope (mag/dex

Campbelll6
581 (z<0.5)

Wolfl6

144 (z<0.3)
MR18
263

664 (z<1.0)

0.25

(z<0.48)
This work
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Kang2020
51 z<0.08

o o

=0.2

a3

->| I . |

HR vs mean stellar metallicity slope

Gallagher2008
29 (z<0.15)

—e— JOhansson2013

Pan2014
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This work
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WE HAVE COMPARED WITH OTHER AUTHORS OF THE LITERATURE THAT HAVE MEASURED GAS PHASE ABUNDANCE AND/OR STELLAR

METALLICITY

WE OBTAIN A SIMILAR VALUE TO CHILDRESS ET AL. (2013) WHEN WE COMPARE WITH SLOPES OBTAINED USING GAS PHASE
ABUNDANCE AND SIMILAR TO PAN ET AL. (2014) WHEN WE COMPARE WITH ANALYSIS DONE USING STELLAR METALLICITY
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WE HAVE USED 6 GALAXIES OBSERVED WITH OSIRIS wWiTH 19 GALAXIES OF COSMOS SURVEY AND 654 GALAXIES OF SDSS THAT
CONTAIN A SUPERNOVAE

WE FIND THAT OUR GALAXIES HAVE YOUNGER POPULATIONS THAN GALLAZZI ET AL. 2005 THAT CAN BE ATTRIBUTED TO THE SSP
USED AS TEMPLATES

WE HAVE FOUND A CORRELATION BETWEEN THE HUBBLE RESIDUAL AND THE MEAN STELLAR METALLICITY IN ACCORDANCE TO
OTHER STUDIES DONE IN A SMALLER REDSHIFT RANGE



| HR vs Parameter -
Data slope significance

< T) > low mass 0.001 = 0.010 0.085 e
R <y > high mass 0.004 = 0.004 0.961 '
< Ty > all sample -0.001 + 0.004 0.373
< 171 > low mass -0.007 £ 0.014 0.770 AL
< 11 > high mass -0.006 + 0.005 1.315 )
< 17 > all sample -0.0104 = 0.0044 2.430 L
< Zy > low mass -0.059 + 0.042 1.414
< Zy > high mass -0.021 + 0.024 0.883 5
< Zy > all sample -0.052 + 0.020 2.686 e
log(< Zyy >) all sample -0.063 + 0.031 2.080 —
M., curren all sample -0.061 + 0.019 3.359 —

_ HUBBLE RESIDUAL CORRELATIONS -






