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Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. / Galaxies, Planets, etc.

about 400 million yrs.

Big Bang Expansion
13.7 billion years
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The most profound
observation in modern

cosmology is
?
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. ';'-:i'Wiﬁird stuff about itheéUniveréﬁ

When you look deep mto the sky

g _' et i¢ the Same everywhae

‘ -B’*

HANE galames we see ifl.one dlrectlon have not seen the galax1es we seein .-

t'he other d1rect10n

I@(\;‘ expandmg and has an age of 14 Bﬂhon years

% Z_ Iiung mass is the same as grawtatlonal mass .
Where is tha antl/matter?

*ﬁ-’t - .

Wher@ms t'here :ao magnet with a N pole but not a S??

960/0 of the, stuff ot there we camz,oF jee with 11gh.t-“fT he o
Umvtrse s 96% dark” 2 — G
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:Mdr‘é Wéird stuff e

S We can sée the Blg Bang as the cosinic microwave backgmund
radlatmn which is 3degrees above absolute ZerD, 8

The Umverse is expandmg ~kehe Hubble expansmn” (or is 1t?) :

The fundamental values of physms = speed of hght
403 ok g@v:ttat}onal constant do not change in.time -

W,b@t Causes, tlme?

8.5 Why is the Umverse not more Chaotlc? loglO(S) 120 but we
-"‘:.obSei‘:&tS 80 : :
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fane .
. I'm getting tired here... .
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"'_'_'.'-_,;.;".:Lets of welrd stuff |n the Unlverse |

.'.‘ :

Te me - the welrdest

The Unlverse is basu:ally dead. .
What-ls the Untverse,eb(pandmg |nto’?
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- The Local Universe

| .'.' . 23% dark matter (about 3 H m/3)
3% mlssmg baryons (1 e normal matter)-.
].% IS US . | Ao ¥y _ Ry
£l ThIS- LS tbo Welrd? Maybe we are fooling .
Qurselves?? e AR i
- And Why is. Dark Energy 1/)&1:1( Matter:




Dark Energy

There is no picture...

So I will wave my hands a lot here.




What We dlscovered m 1998-"-

. 73% dark energy
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. ThIS- LS tbo Welrd? Maybe we are fooling .
e Qurselves?? e AR i
L o And Why is. Dark Energy 1/)&1:1( Matter:
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What Happened at t O?

e Inﬂatlon?
. -We can t see t- O really
f[here 1s no t 2.

/ T
X Ecybe .there‘ are tWO types of time: :
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' o NOW mnt h?é UmVél—’S¢- fOrward o

i Dark Energy drwes it faster and faster. i

"

. D"ark Mattﬁr iS tO0O dllute

f[he small amount of-gas in galax1es 1s used up

e ?ﬁ-’«"ﬁe'galames move farther and. farther away
untﬂ We don t see them

Dt dy ‘5"




The Big Rip...
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" Describing Our Universe

Heavy Elements:
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Neutrinos:
3%

Free Hydrogen
and Helium:

Dark Malter:

25%

Dark Energy:
T
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- Our Universe, -
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