Type la Supernovae standardisation and
Its dependence on environment with ZTF
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Type la supernova
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Cosmology with SNe

ZTF Hubble diagram

Dimmer
S
I | -
n S
8 o
o
- O
I >
(0p)]
n
®)
@)
3.
{UMAD — O34J
- —0.1
| | | | | | | | | _0.2
Brighter 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
Redshift z

GDR CoPhy @ IP2] - May 2024 Madeleine GINOLIN



Cosmology with SNe

Standardisation
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Cosmology with SNe

Pantheon+

ZTF
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2483 SNe - 1 survey

1164 SNe - 20 surveys Brout et al 2022
Largest survey at low z : ~180 SNe Scolnic et al 2022
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ZTF SN la DR2

g band

3628 SNe
Confirmed SNe la

Total number of
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2959 SNe
with well-sampled lightcurves

Median delay between two
consecutive exposures

Smith et al (in prep)
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ZTF SN la DR2

Volume limited sample
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ZTF SN la DR2

Environment proxies

| | |
* 0
2.5F ‘ .
. > o l
.
.
2.0 o -
. .
.
*
o ®
s L15F o | _
8 | . * = o F
~ ot 2.78% o 230 S
N {1 be < 3 @y SN . 0,
$ et o2 XY 2 2 1 LPOAKX TREC |
1.0 S dlhuraits s ipe [a A et Kipdee
.
O) . l IR o .0'"”0’0.?: PRy
~ P L g S S £ ® e
. L4 * o ot * .,S’ IO“ .m * |
1 1 'S 4E A ’.k ‘“i 3 S S % Foe 1
* * R MU L’ e
05_ | ¢ -l :”‘0,:0””0 -
. . > o *% TYS
* ® * 0‘0
. . !
. 1 ¢ . .
I .
.
0.0 F , i
.
.
IS

—0.5 7 8 9 10 11

log(M .. /M & )giobal

Credits: B.J. Fulton/
LCOGT/Caltech

GDR CoPhy @ IP2] - May 2024 Madeleine GINOLIN



Stretch

Distribution
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Stretch

Non linearity of the stretch-residuals relation
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Colour
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Colour

Dustless & dusty subsamples
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Dustless sample (177 SNe)
Dusty sample (743 SNe)
— ntrisic colour + dust fit

Ginolin et al (2024Db, in prep)
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Colour

Linearity of the colour-residuals relation
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Environmental step

Pantheon+ step: y ~ 0.05
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Conclusion

ZTF SN la DR2:

3628 SNe - 2959 SNe in the cosmo dataset

Broken-a at 140
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