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Formal Information

http://www.astro.uu.se/~ez/kurs/Cosmology15.html

Outline for today Course literature

Examination Hand‐in exercises
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Seminars
Seminar I

Seminar II
Seminar III

Literature exercise

http://adsabs.harvard.edu/abstract_service.html

http://www.arxiv.org

Literature exercise

This is far scarier!
Not recommended!
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Suggested topics I Suggested topics II

But please feel free to suggest other topics!

Grading  Schedule I

Course information, course overview

Fundamentals, Gravity, Curvature (chapters 2‐3)

Metrics, Proper distance, Cosmic dynamics 
(chapters 3‐4)

Single and Multiple component Universes 
(chapters 5‐6)

Cosmological parameters and  dark energy 
(chapters 7)

Dark matter (chapter 8)

CMBR (chapter 9)

BBNS, the early Universe, inflation (chapter 10, 11)

Structure formation (chapter 12)

Schedule II
Schedule III
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Schedule IV

•Important dates to remember:
Seminar 1
Seminar 2

Deadline for written literature report
Seminar 3

Oral presentations
Deadline for hand‐in exercises

Pretty crowded in January!
Advice: Do as much work as possible
already in November and December

How much time will I have to spend 
on this course?

Sum: 33 days, i.e. 6.6 weeks or 10 ECTS

Course Outline  Course Outline 

Course Outline  Course Outline 
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Course Outline
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The Big Bang Scenario Cosmic epochs

The Planck time

tPlanck~10-43 s

Prior to the Planck era:
? ? ? ?

Current Big Bang theory only describes what happens at t>tPlanck

Grand Unification

?

ttPlanck:
~10-43 s

tGUT:
~10-36 s

tEW:
~10-12 s

Gravity

Strong force

Weak force

EM

Theory
of 

Everything?

Inflation

Time

S
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 fa
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Phase transitions
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Big Bang Nucleosynthesis
Radiation‐dominated era ends and the 
matter‐dominated era begins

Density

Time

Matter

Radiation

Dark energy

teq~50 000 yr

Radiation-
domination

Matter-
domination

Recombination 
Cosmic Microwave Background Radiation

Structure formation I

Cold dark matter scenario

Structure formation II

Voids, walls and filaments

High-density
region

(site of star 
formation)

Low-density
region

First stars and reionization

 Kaehler, Turk and Abel
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Hierarchical galaxy formation

Dark matter halos
with some star formation

Hierarchical merging into
bigger and bigger halos 
and galaxies

Today

Matter‐domination ends and dark energy‐
domination begins

Density

Matter

Radiation

Dark
energy

tDE~10 Gyr

? ?

? ?

Dark energy 
dominates

Time

Today Quite a few unsolved problems… 


