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The Dance of the Fertile Universe

Introduction

Did e come abo b chance o b necei in he eoling ni-
ee? e  hing o be aid i ha he poblem i no fomlaed
coecl. ff i no j a eion of chance o necei becae, 
of all, i i boh. Fhemoe, hee i a hid elemen hee ha i e
impoan. ff i ha e migh he call he feili of he niee.
i i he dance of he feile niee, a balle ih hee balleina:
chance, necei and feili. Wha hi mean i ha he niee
i o feile in o eing he opponi fo he cce of boh chance
and necea pocee ha ch a chaace of he niee m be
inclded in he each fo o oigin in he niee. ffn hi ligh ff
am going o  o peen in boad oke ha ff hink i ome of he
be of o moden cieni c ndeanding of he niee, and hen
ff ill ak he eion a he end: Wha doe hi a abo he God
ho loe  and ho made hi niee?

The Universe of Modern Science

e niee i 13.7 billion ea old and i conain abo 100 billion
galaie each of hich conain on he aeage 200 billion a of an
immene aie. Since he Big Bang, 13.7 billion ea ago, he ni-
ee ha been epanding. Fige 1 ho one lice of ha niee.
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Universe has been expanding ever since its birth
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Fig. 1. Fom he Big Bang o no.
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We ae a 13.7 billion ligh ea dian fom he Big Bang and
ih lage elecope e look back a fa a e can. Noe ha he
moe dian e look in he niee he fhe back in ime e ae
looking. So, hen e look back 12 billion ea e ae eeing he
ong niee (Fig. 2). Ecep fo a e fe do hich ae neab
a of ligh hee ae all galaie. i phoogaph i a e mall
piece of he oal k. B a aiical eimae e aie a he con
of abo 100 billion galaie in he niee and a oal of abo 20,000
billion billion a.

e Andomeda gala (Fig. 3), o ie gala, i a pical pial
gala.

Fig. 3. e Andomeda Gala.

ff conain abo 200 billion a andmeae 100,000 ligh ea
aco. Fige 4 ho an edge-one kech of o gala, he Milk
Wa, hich i e imila o he Andomeda gala.



110 Geoge V. Cone

halo

bulge

disk
Sun’s location

28,000 light-year

globular clusters

100,000 light-year

1,000 light-year

Fig. 4. e Milk Wa Gala.

ff i a e aened em, 100 ime longe han i i hick. e
Sn i abo o-hid of he a o fom he cene of he gala.

Fig. 5. Flaened dik of he Milk Wa Gala.

ffn Fige 5 e ee a phoogaph of he aened dik of o gala
aken a he M. Gaham ffnenaional Obeao in Aiona, USA
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hee he Vaican Adanced Technolog Telecope i locaed and in
Fige 6 e hae a mall ecion of hi dik in opical ligh. We noe
ha hee ae man dak clod along hi dik. ee dak clod ae
hee a ae being bon.

Fig. 6. Small ecion of aened dik of he Milk Wa Gala.

Ho ae a bon? fff e look in infaed ligh a he cene of
he Oion Nebla e ee boiling ga and d (Fig. 7).

fff e look een cloe p ih he Hbble Space Telecope (Fig. 8)
e ee he ne epaaion of ble ga and ed ga in he mid of a
ahe chaoic ce. e fac i ha a ae being bon in hi
ga. And hee he hoe, mo maie and, heefoe, bighe
a ae alead bon, he ae iadiaing he ga, and i i giing
o hdogen alpha adiaion, hich i ed ligh. ffn hi a e can
idenif a bih egion.
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Fig. 7. e cene of he Oion Nebla in infaed ligh.

Fig. 8. e ne epaaion of ble ga and ed ga in he cene of he
Oion Nebla.
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Ho i a a bon? ff happen b he nomal la of phic. A
clod of ga and d, conaining abo 100 o 1,000 ime he ma
of o n, ge hocked b a penoa eploion o omehing im-
ila and hi cae an ineacion beeen he magneic and gai
eld. e clod begin o beak p (Fig. 9) and piece of he clod

begin o collape.

Fig. 9. Beak p of clod and collape of piece.

A an ga collape, i begin o hea p; a i epand, i cool
don. ffn hi cae he ma i o gea ha he inenal empeae
eache million of degee and h n on a hemonclea f-
nace. A a i bon. A hemonclea fnace can onl occ b ha-
ing a clod collape and aie he empeae. i can onl occ,
heefoe, in a, ih one ecepion, namel, in he e ho eal
niee befoe galaie o a ee bon, hen fo a bief ime he
niee a a a e high empeae.

Sa alo die. A a a he end of i life can no longe ain a
hemonclea fnace and o i can no longe ei again gai.
ff collape fo a nal ime, eplode and epel i oe amophee



114 Geoge V. Cone

o he niee. ima happen peacefll (Fig. 10) o i ma happen
in a iolen caaclmic eploion, called a penoa.

Fig. 10. A peacefl deah of a.

e mo famo of hee i he Cab Nebla hich ha a pla
a he middle a i dead a (Fig 11).

Fig. 11. e Cab Nebla ih a pla a he middle a i dead a.
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So a ae bon and a die. And a he die he pe le oe
a mae o o he niee (Fig. 12).

Fig. 12. e Veil Nebla.

Fom hi ga of a penoa emnan anohe geneaion of a
ill be bon. e bih and deah of a i e impoan. fff i
ee no happening, o and ff old no be hee. ffn ode o ge
he chemical elemen o make he hman bod, e had o hae hee
geneaion of a. A cceeding geneaion of a i bon o of
he maeial ha i peed o b a peio geneaion. B no
noice ha he econd geneaion of a i bon o of maeial ha
a made in a hemonclea fnace. e a lied b coneing
hdogen o helim, helim o cabon, and if i ee maie enogh,
cabon o ogen, o niogen, all he a p o ion. A a a lie,
i cone he lighe elemen ino he heaie elemen. a i he
onla o ge cabon and ilicon and he ohe elemen omake life.
To ge he chemi fo life e had o hae he a eggiaing
maeial o he niee.

Obiol hi o of a bih and deah i e impoan fo
. O of hi hole poce aond one a, hich e call he n,
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a gop of plane came o be (Fig. 13) and among hem he lile gain
of and e call he Eah (Fig. 14).

Fig. 13. Sola planea em.

Fig. 14. O Eah.
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An amaing hing happened on ha lile gain of and. We kno
i happened and e deal ih i ee da, b e do no e ec  -
cienl abo he amaing occence in he 16h and 17h Cenie
ih he bih of moden cience. We deeloped he capaci o p
he niee in o head (Fig. 15). We do ha b ing mahemaic,
phic, chemi and biolog.

Fig. 15. We can p he Uniee in o head.

Since e deeloped he capaci o p he niee in o head,
man eion come o . Fo inance, ho did e hman come
o be in hi eoling niee? ffie   eie ha e kno of
he hio of he epanding niee (Fig. 16).

A i aged, diance go lage in he niee and ceain ke
een ook place. ak combined o fom elemena paicle,
hich in n fomed aom and hen molecle. e niee be-
came anpaen and he comic backgond adiaion came o be.
Galaie and a ee fomed. e  micocopic life fom came
o be ae ele billion ea in a 13.7 billion ea old niee. Wh
did i ake o long o make pimiie life? We hae alead diced
one eaon. We did no hae he chemi o make life nil e had
had hee geneaion of a.
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Fig. 16. Oline of he hio of he Uniee.

Befoe poceeding le  look in a di een a a he aging of
he niee b caling don o make he niee one eah da old
(Fig. 17).

1 January:

7 February:

14 August:

4 September:

15 December:

25 December:

30 December:

The Big Bang

The Milky Way is born

The Earth is born

First life on the Earth

The Cambrian Explosion

The dinosaurs appear

Extinction of the dinosaurs

Suppose we make the 13.7 billion year old universe
have the age of one earth year; then:

31 December:

at 7:00:00 pm:

at 11:58:00 pm:

at 11:59:30 pm:

7 pm:

58 pm:

59 pm:

at 12 midnight:

4

First hominids

First humans

Age of Agriculture

The pyramids

Jesus Christ is born

Galileo is born

today

Fig. 17. A calenda of he eoling Uniee.
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ff hae ndelined ceain ke een hich migh e he age fo
aking he eion: Ho did e hman come o be in hi eoling
niee? We came o be o mine befoe he end of he ea‼!

Life in the Universe

ff i of ome inee o noe ha, if e ake all kind of objec in
he niee fom he poon on p o he iible niee ielf, and
meae o of he imple hing one can meae: ie and ma,
e nd ie an amaing coelaion (Fig. 18).
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Aom, ee, bid, hman, galaie, he iible niee ielf,
all  he ame elaionhip. ee ma be man hidden eaon fo
hi coelaion, b i el hold make  cio a o hehe
e, ogehe ih all ohe being, came o of he eoling niee.

ff i ie clea ha e do no kno eehing abo he poce
of biological eolion. B i old be cieni call ieponible o
den ha hogh neo-Dainian eolion he hman bain i a e-
l of a poce of chemical complei caion in an eoling niee
(Fig. 19).
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Fig. 19. ogh neo-Dainian eolion he hman bain i
a el of a poce of chemical complei caion in an eoling

Uniee.

Ae he niee became ich in ceain baic chemical hogh
hee geneaion of a, hoe chemical go ogehe in cceie
ep (Fig. 20) o make ee moe comple molecle.
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Finall in ome eaodina chemical poce he hman bain
came o be, he mo complicaed machine ha e kno.

ffie  no en o he eion aked a he beginning. Did e
come abo b chance o b necei in he eoling niee? Fom
he be of moden cience ff epond b decibing he dance of he
feile niee. Fo 13.7 billion ea he niee ha been dancing
a feile balle. One of he balleina i chance. When e peak abo
chance e mean ha i i no ceain ha a gien een old hap-
pen. e nceain can be calclaed in mahemaical em. Sch
a calclaion ake ino accon ho big he niee i, ho man
a hee ae, ho man a old hae deeloped plane, ec. ffn
ohe od, i i no j geok. ee i a fondaion in fac fo
making each cceie calclaion.

A good eample of a chance een old be o e imple
molecle andeing abo in he niee. e happen o mee
one anohe and, hen he do, he ae deined o make a moe
comple molecle becae ha i he nae of hee molecle. B
he empeae and pee condiion ae ch ha he chemical
bonding o make a moe comple molecle canno happen. So he
ande o , b he o idenical molecle mee billion and billion
of ime, illion if o ih, in hi niee, and nall he mee
and he empeae and pee condiion ae coec. i cold
happen moe eail aond ceain pe of a han ohe pe of
a, o o can conide all kind of ohe faco. e poin i ha
fom a icl mahemaical anali of hi, called he mahemaic
of nonlinea dnamic, one can a ha a hi poce goe on and
moe comple molecle deelop, hee i moe and moe diecion
o he poce. A he complei inceae, he fe complei
become moe and moe pedeemined.

All of hi i happening in a niee ha i o feile ha he
eenal ocome ha a kind of pedeemined nae. i pedee-
mined nae ma be epeened b a ee, he Tee of he Uniee
(Fig. 21a). Eehing ha ee happened in he niee, fom he
making of ak o he making of oenail, i all hee. Een hoe
pocee ha nee cceeded, ha failed, ee dead leaf and dead
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banch ha been coneed. Ee meeing of molecle in inoppo-
ne cicmance i hee. e ee ha nee been pned.

Fig. 21. e Tee of he Uniee ih ceain banching o aio
fom of life.

B blo a ie beee hogh hi ee and ha ill o ee?
źo ill ineiabl ee omehing ha eemble he bae nk of a
ee ih ceain banching o aio fom of life and ending a he
op ih he hman being (Fig. 21b). e el i ineiable becae
ih a combinaion of chance and necea pocee in a e feile
niee ih o man opponiie hee i a naoing don of he
eoliona poce de o he nae of phic, chemi, biolog
and nonlinea dnamic. Of coe, ff hae impli ed he ee. Fo
biological em i i eall a bh (Fig. 22). fff e l accep ha
hee ae chance pocee inoled, hen he banching of he ee
cold be omeha di een. B ince complei poceed oad
an ee moe deemined diecion he nk of he ee cold no be



124 Geoge V. Cone

e di een. e paleonolog, biolog and chemi behind all of
hi ae ie nceain, b i i clea ha omehing like hi old
happen.
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Fig. 22. A bh of he biological em.

The God Question

Do e need God o eplain hi? ff hee a kind of nali, dieced-
ne, ppoe behind hi? When cience deec ch diecedne
in he eolion of life in he niee, i ineiabl lead  o alk
abo ppoe in ome fahion. e fea among cieni i ha in
alking abo ppoe e ae ineiabl going o bing God ino he
pice. a i no e. We do no need God o eplain he ni-
ee a moden cience ee i oda. B once ff beliee in God, he
niee a cience ee i oda a a gea deal abo ha God in
hom ff beliee. Science eek naal eplanaion fo naal een
and i, heefoe, compleel neal ih epec o he eience o
no of God.

a haing been aid, hen eeal appoache can be aken in he
Science-Religion dialoge. Hee i one appoach ha ff old like o
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hae ih o. ff l beliee ha God i a peon and eealed him-
elf peonall o , o hi choen people and b mean of hi choen
people o all of . He did ha in hio, in Chch adiion and in
Scipe. Alhogh faih ancend pe eaon, hee ae ceainl
good olid fondaion fo belieing ha God i eealing himelf o
. ff i m in he Chiian adiion ha God alo eeal himelf
in eehing he made in Ceaion: in peonal ceaion and in objec-
ie non-peonal ceaion. fff ha i he cae, h hold ff no e
m be cieni c knoledge of ceaion o  o ge an idea of God,
he Ceao? ff ill be onl a glimme, a hado. ff, nonehele,
eeal a God ho made a niee ha ha ihin i a dnamim,
heeb in a dance i lead fom ad o life. e niee h
paicipae in he e ceaii of God. fff he epec he el
of moden cience, eligio beliee m moe aa fom he no-
ion of a dicao God, a Neonian God ho made he niee a a
ach ha ick along eglal. Pehap God hold be een moe
a a paen. Scipe i e ich in hi hogh. ff peen, indeed
anhopomophicall, a God ho ge ang, ho dicipline, a God
ho ne he niee. eologian alead poe he concep
of God’ conino ceaion. To eploe moden cience ih hi
noion of conino ceaion old be a e eniching epeience
fo heologian and eligio beliee. God i oking ih he ni-
ee. e niee ha a ceain iali of i on like a child doe.
źo dicipline a child b o  o peee and enich he indi-
idal chaace of he child and i on paion fo life. A paen
m allo he child o go ino adlhood, o come o make i on
choice, o go on i on a in life. ffn ch ie doe God deal ih
he niee.

ee ae e eak image, b ho ele do e alk abo God.
We can onl come o kno God b analog. e niee a e kno
i oda hogh cience i one a o deie analogical knoledge
of God. Fo hoe ho beliee moden cience doe a omehing
o  abo God, i poide a challenge, an eniching challenge, o
adiional belief abo God.


