wms TO BUILD A UNIVERSE WITH
2 am““" AS ONLY LONG -RANGE FORCE




® 1%L (Messiec Cﬁfc\gﬁu,e% 102 "nehulee
%Qﬂb Lﬁ@ @Q’iﬁ€ dASW &%«j& suncfue ‘\«C—
Save, Dehulad.
1399 Scheines oofbins frst sheciuim. 4; e@;
Nebuda ia Awmm (Messier 24

973 e uimt{-‘\& Cebheid, venichler i e

Wmumw - disEne,
\%"5 \Mob\e ubhs)\zs "0 fonghluy Ainenr velation.
5 wfﬁ s
® e , ity o Qe B devinsTe
&e. &n%uﬁm. oS} waum |
ARRE J U Voo » 2 x Distance
‘930 - 5 ﬁ k . m‘;q_, (Wf.%—*(um@
050 120 KlsecMhe  (Basnde) .
HTO 5’5 km\%&?ﬂ‘m (e de Bert)
g A5 \m}fm{mm U&am\
®




Velouitg -digfance. elalion for golaxies

Pmsml

- ﬁéw’*&‘;‘iﬁ“— Erion ).
. 2;*- i&f?:%t%f_s.@"‘”ﬁ”‘ﬁe Cerlie.”
5 _\relm\'we.i(‘ mﬂm%m":;m#mﬁerw

2 Y

s




W TRE RO S
S e e T A g S e

NANE °‘°5*“°' o8t (915

B oni e

S dﬁﬁm

 FAsTesST
- DeBrIS
Tﬂmas







TESTNG: "BIG BMG" THERY

es of Thinas in Univewe

A3e o§ f 7 (%m cruelal rode mdioadtvivies) 4.6 billion yrs
> TROUBLE When H~' = 2 billien years ‘-)

\  This => Steady-Sae Theory (1945-50)

3 2% \
A R r i
Y i WS AHCE e e

5 e (Melem:'c? mch‘) 10-1S billiea ys

H (30 = 19 bition yeus




-

’ : (\QN\)g . dAsfM\f | DISTANCE
~ ?0 \!\Sm"?o oW g £
IN L o~
H\)h%\ ey T @i‘é@a






Big Bang Development

TIME CONDITION OF MATTER
0 BIG BANG NO ATOMS, NUCLEI

SINGLE PARTICLES, PHOTONS .

1 sec T~1010% Yy+vys% e }

AR JRRNLRE { PARTICLE

R ES % EQUILIBRIUM
p+e §n+\’

1 hour T-108K BUILDUP OF NUCLEI TO He"“

1 day T~3x107K UNCHANGED

1 year T.108K UNCHANGED

100,000 yrs | T.5000K ATOMS OF H AND He CAN FORM

BY CAPTURING ELECTRONS

1 million yrs |T~1800K GALAXIES BEGIN TO AGGREGATE
UNDER GRAVITY

1 billion yrs |T~50K STARS FORMED. FIRST MASSIVE
STARS "COOK™ H AND He TO HEAVY
ELEMENTS

10 billion yrs|T~10K FORMATION OF SUN, SOLAR

SYSTEM, ETC.

PARTICLES AND NUCLEI

ATOMS - structures formed
GALAXIES AND STARS
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A" Onivece 58 Black Hole Univeses







