
·

Cosmolez is the stud of the Universe

·

Stud includ observati of
Stracters

&

alaxies
seesers ,

the IGM
, supernovaer,

radiationund background
· Added to this theoretiat models
based al GR

I

D we beginby reviewing themilestonaof the

Milestons

· Big bary
-

Beginning
-of line

our notion

· Inflation Epoch-Brief period of the
universe during which
is thought to have
expanded exponentially
(tr ,03s)

· Nucleosynthess - protons and neutrons from
to form nuclei of H, He, Be

Ctr> mins)





















































22) For on you Universe (KTO) we get

att) a coshi - 1

t() a sinht - I

3) What do we get for a fleet universe
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(Remember thisa s imported by
the expension

The problem o that

=
conteurs two unknowns.

So what we needthere is to
messira flux from objects with some
known intrinsic L

What we need is so called
stunderd andles





























~
that

o the Cosmological Constant

The most natural thing s to
think of 1 as some property
-of spre Iself

in= constant

- that case it does appear
thatu

1 o some function of the rascumm

T I beats a
energy.

itn
to it.

The table with that prodigm
(or observation) that we cen calculate
the vaccumm energy via GFT .

The

calculatuea
the value of 1

120 orders of magnitude
greater than that observed

.

This is Kraus as the cosmological constant
Tproblem &
here ↳ 10 knewn solutes

to thisIt could be that this
boils dewn to a fire trin problem.

-That's not great either though
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Inderstat
free

What we want to know is where

Mir(acs) corresponds to

litre d
~ 140

5

S

:
FlatnessProblem

We knew from measurmets from Plank that

&
,
0
* 5 + 18 (Measure ofcurate



Recall

22
tot ,=At lenso

Now Lets look at the Friedman
equation

H" = let -

Divide by I"

=Grit -
1 =

- (Prit=
= Metot-

a
2 /"

=
1 -Net noth









= damping term

= acceleration of the inflation field
V = potentiah

~
Newroll inflation

V↓ ↓
The cosmological Klein-Garden equation
so d

second order different equation
and con be solved assuming we Knau
the initent conditions (C,C) and
the form of the potential. The
-

Spical cosmology thata used to
Sdescribe unflation is that of a Sall

allsig dennhill. The position of
fall E hill ~ calezans to

-The value of the inflaten field.
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Am =

mn-mp
= 1

.
293 Met

Since of thethe temperature
immediated

universe

-I toster decrease
&

after
the BB we can make a plat of
T against e

1 .0

-· ↑
T

tois in in

- -At a temperature of ~ 0
.7 Mer

the protes ach entrans decoupleS
This happens aboutI second after
the BB









There we no
stable sooes with 5 or S

neber So these styes are missing. The
-next energelealb ferable element is "Li.

6 difficult to produce though
asA requires

3He + :He -> L: +y

THe + WH ->Ci +y

But tooboth "He It iareaction isquitAly into
sub-deminent . Only trueunmounts of
6 : we observed in theFSM and IGM

The detents of BBN were written
z
in

e Seminal paper by Ralph Ascher
and George Caman in the 1940's



Last two lectures are on slides on moodle
and inele

Dark Matter und

Gravitatiat wares


