SICRET: :

Supernova la Cosmology
with

(TMN) Ratio EsTimation

arXiv:2209.06733
& the near future

<

. . Koslo Karchev

l-\-

DATASCIENCE

Machine Learning for the Natural Seiences

SISSA

-


https://arxiv.org/abs/2209.06733

Cosmology with standard candles
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Cosmology with standard candles
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SN la cosmology: a Nobel prize

z=0.43 E
f%\;\_ hand-crafted
1996l H
198 - summaries
E 1 g 24f = S S
h.i?w‘\ é.25- .()fl i O-xlll
2=0.38 [ stretch
/‘V‘KA\ .24_ CS i O-g
¢ f o “colour”
E ] S S
ﬁ%\M\ | —m” T opy
e RN brightness
; z=0.48 ; 7
0 s " “ Riess et al. 1999

m
N
o

Y
[0 0]

effective

Calan/Tololo
(Hamuy et al,

A.J. 1996)

Cosmology

|

m® + ax; — fc’ =M + u(z°,C) + "noise"

}

C i Oc
posterior

(Qnm2,4)=(0, 1)

(1.5-0.5) (2,0)

Flat

l 1 1 1

~
1*Y)
~

A TS S| SV P (|

Perlmutter et al. 1999




Hierarchical SN la cosmology

population & global params
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Hierarchical SN la cosmology
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Likelihood-based SN la cosmology

params

C a

of interest

Realism is painful:

* lightcurve population

* environmental effects & dust

* observational uncertainty model
* photometric redshifts

* selection effects, contamination



Simulation-based SN la cosmology
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The importance of model realism
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Where SBI shines: realism
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Where SBI shines: realism

* lightcurve model

* instrument model (+ calibration)

wrong: source = obs — background
correct: obs ~ Poisson [source + background]
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Where SBI shines: selection effects
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Where SBI shines: selection effects
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https://arxiv.org/abs/2211.04291

Where SBI shines: selection effects
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SN la cosmology: a dataset
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SN la cosmology: a dataset summary
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State of affairs

SIDE-real: Sn la Dust Extinction with real(istic) data
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* BayeSN
e pre-trained lightcurve model (for now?)
* host & MW extinction

* “calibrated fluxes” (for now) vs. raw counts
* fixed redshifts and distances (for now)

* DES 3yr (for now), Foundation (Thorp et al. 2021)
e ~ 200 low-redshift SNz la with spec-z
e ~ 10000 observations (data vector)

» tackle real data, assuming completeness


https://academic.oup.com/mnras/article/508/3/4310/6381704

State of affairs

SIDE-real: Sn la Dust Extinction with real(istic) data
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Thank you for
your attention!

“An illustration of a supernova
explosion with swirling cosmic gases
in the background, inspired by the
surrealist paintings of Salvador Dali”

image by DALL-E, prompt by ChatGPT
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