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Brief Overview

Possible Models of the Expanding Universe

r Decelerating Universes n Coasting Universe Accelerating Universe
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Background

Einstein: Static Universe Expand/collapse
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| Newtonian Gravity

Einstein wanted shorter range gravity
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Einstein found a long range repulsion
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B | ) ~ “Thiswasmy
greatest blunder” :(

Friedmann equations
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Backqround

= — R(1)R(1y)/ R*(1,)

 Robertson-Walker Metric

2
ds’* =dt* - R’ L2+r2d92 +7%sin’ de’ | — (QM/Z) = QA
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R(t): Cosmic scale factor

Expands to Infinity
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Single degenerate model

The formation of type 1a SN
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Two normal stars The more massive
are in a binary pair. star becomes a giant...

! The aging companioy

-

s swelling, spilng | increases until it reaches a

b the white dwakf. 'critical mass and explodes..§

carbon-oxygen WD

MS/RG/He star

.

The remaining core of
the giant collapses and
becomes a white dwarf.
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...causing the companion
star to be ejected away.

Methodology

accretes matter

?“1 44 Msun can’t support
7' néutron star

reach 99% of mass limit
high densityand T
ighite carbon fusion

~s releasing energy of
whole star (1.4Msun)

unbind the star in a SN
M= -19.3 mag


https://en.wikipedia.org/wiki/Accretion_(astrophysics)%22%20%5Co%20%22Accretion%20(astrophysics)
https://en.wikipedia.org/wiki/Carbon_detonation
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~ other factors effect the explosion

peak brightness dispersions of 0.4 to 0.6 mag X consistent
- X -19.3 mag
Phillips relationship
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standardizable candles

(B) = — 21.726 + 2.698A ,<(B)




Methodology

1.0bservation

L
D, = (471)1/2

2.Friedmann-Robertson-Walker cosmologies
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No Big Bang
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SN )( statzstzc '_"“'\»'.‘Comblnatlon of CMB, BAO SN
 Riess et al. 1998 ,;ff? ~ Kowalskietal. 2008




Remain Problems: 1a SN

Double Degenerate model

merger of two WDs
Mmtal > 14Msun

? Standard candle

distinguish 2 models

search the signature
from the non-degenerate companion

Gonzalez Hernandez et al. (2012)

Double Degenerate model

P> 80% — _
surviving companion

Sing|e Degenerate model UV excess: between supernova ejecta and the companion'
" progenitor system: images ,
P <20%

Not clear

Thank you!|



