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Cosmology
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Credit: https://www.fas37.org

What we know so far – general picture I
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What we know so far – general picture II
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How do we know all that?

General Relativity Theory and Standard Model

Einstein’s equations
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How do we know all that?
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Big Five experiments
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Cosmic Microwave Background Baryonic Acoustic Oscillations & Clustering

The number of galaxies should be correlated with each other on scales comparable to the sound 
horizon of the largest acoustic peaks (~150 Mpc comoving)

Credit: BOSS Credit: DEUS
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Super Novae 1a

Best fit for  Ωm=0.29  and ΩΛ=0.71

Ωm=1, ΩΛ=0

Ωm=0, ΩΛ=1

The Type Ia a binary with white dwarf. This of supernova produces a 
consistent peak luminosity because of the fixed critical mass at which a 
white dwarf will explode. Their consistent peak luminosity allows these 
explosions to be used as standard candles to measure the distance to their 
host galaxies.



Elena Koptieva, UIUC Physics, 2025

Cosmology Today: Parameters & Key Puzzles

Credit: https://euclid.caltech.edu/

ΛCDM is the standard cosmological model in which 
the universe is made of ordinary matter, cold dark 
matter, and a cosmological constant that drives 
accelerated expansion. It remains the simplest 
model that fits the majority of high-precision data 
extremely well. At the same time, persistent 
tensions in the Hubble constant and the growth of 
structure show that ΛCDM is under increasing 
pressure, and future measurements will test 
whether it needs to be extended or revised.
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