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How on Earth do these form?

Peculiar g Elllp | Lenticular

Image Credit: ESA & NASA



How can we know about the past?

N(

Sunlight “ " 8 minutes old
f’\ﬂ

Light from our closest galaxy (Andromeda_)"ﬁ;-‘?

2.5 million years old

\ Light from very far away galaxies:

more than 10 billion years old
o011



Afterglow Light
Pattern
380,000 yrs.

Infl

Dark Energy

Accelerated Expansion

Development of

Dark Ages
Galaxies, Planets, etc.
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1st Stars
about 400 million yrs.

Big Bang Expansion
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13.7 billion years



What we have to work with:
Composition of our Universe

AtomS/\ Distribution of atoms

5 % just after the big bang

Dark Matter Other
07 % 1%

Dark Energy
68 % Helium
24 %

Hydrogen

Present day e

composition



ark matter filaments




4.5 Gyr

I_so&ing from very tfar away

Film credit G. Stinson



Actual
observations
of the sun

Our sun:
The closest
star to us



hydrogen

helium
oxygen

carbon
silicon

iron
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6.6 Gyr

Enrichment of the g

it G. Stinson



Element abundances

Hydrogen
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N-body simulation

N : Number of particles
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Image credit L. Wang

NIHAO SImulatlons

- -

erical Investigation of a Hundred Astrophysical Objects
Simulation of 100 galaxies

A statistiCal sample of galaxies across many orders of
magnitude allows a look into the characteristics and
evolutionary behavior of galaxies in general




6.1 Gyr b il

‘what are galaxies?

Dark matter



