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The Dance of the Fertile Universe

Introduction

Did e come abo b chance o b necei in he eoling ni-
ee? e ਫ hing o be aid i ha he poblem i no fomlaed
coecl. ff i no j a eion of chance o necei becae, ਫ
of all, i i boh. Fhemoe, hee i a hid elemen hee ha i e
impoan. ff i ha e migh he call he ۓfeiliے of he niee.
i i he dance of he feile niee, a balle ih hee balleina:
chance, necei and feili. Wha hi mean i ha he niee
i o feile in oਪeing he opponi fo he cce of boh chance
and necea pocee ha ch a chaace of he niee m be
inclded in he each fo o oigin in he niee. ffn hi ligh ff
am going o  o peen in boad oke ha ff hink i ome of he
be of o moden cieniਫc ndeanding of he niee, and hen
ff ill ak he eion a he end: Wha doe hi a abo he God
ho loe  and ho made hi niee?

The Universe of Modern Science

e niee i 13.7 billion ea old and i conain abo 100 billion
galaie each of hich conain on he aeage 200 billion a of an
immene aie. Since he Big Bang, 13.7 billion ea ago, he ni-
ee ha been epanding. Fige 1 ho one lice of ha niee.
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Universe has been expanding ever since its birth

BIG BANG
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Fig. 1. Fom he Big Bang o no.
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Fig. 2. Hbble Ula Deep Field.
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We ae a 13.7 billion ligh ea dian fom he Big Bang and
ih lage elecope e look back a fa a e can. Noe ha he
moe dian e look in he niee he fhe back in ime e ae
looking. So, hen e look back 12 billion ea e ae eeing he
ong niee (Fig. 2). Ecep fo a e fe do hich ae neab
a of ligh hee ae all galaie. i phoogaph i a e mall
piece of he oal k. B a aiical eimae e aie a he con
of abo 100 billion galaie in he niee and a oal of abo 20,000
billion billion a.

e Andomeda gala (Fig. 3), o ie gala, i a pical pial
gala.

Fig. 3. e Andomeda Gala.

ff conain abo 200 billion a andmeae 100,000 ligh ea
aco. Fige 4 ho an edge-one kech of o gala, he Milk
Wa, hich i e imila o he Andomeda gala.
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Fig. 4. e Milk Wa Gala.

ff i a e ਬaened em, 100 ime longe han i i hick. e
Sn i abo o-hid of he a o fom he cene of he gala.

Fig. 5. Flaened dik of he Milk Wa Gala.

ffn Fige 5 e ee a phoogaph of he ਬaened dik of o gala
aken a he M. Gaham ffnenaional Obeao in Aiona, USA
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hee he Vaican Adanced Technolog Telecope i locaed and in
Fige 6 e hae a mall ecion of hi dik in opical ligh. We noe
ha hee ae man dak clod along hi dik. ee dak clod ae
hee a ae being bon.

Fig. 6. Small ecion of ਬaened dik of he Milk Wa Gala.

Ho ae a bon? fff e look in infaed ligh a he cene of
he Oion Nebla e ee boiling ga and d (Fig. 7).

fff e look een cloe p ih he Hbble Space Telecope (Fig. 8)
e ee he ਫne epaaion of ble ga and ed ga in he mid of a
ahe chaoic ce. e fac i ha a ae being bon in hi
ga. And hee he hoe, mo maie and, heefoe, bighe
a ae alead bon, he ae iadiaing he ga, and i i giing
oਪ hdogen alpha adiaion, hich i ed ligh. ffn hi a e can
idenif a bih egion.
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Fig. 7. e cene of he Oion Nebla in infaed ligh.

Fig. 8. e ਫne epaaion of ble ga and ed ga in he cene of he
Oion Nebla.
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Ho i a a bon? ff happen b he nomal la of phic. A
clod of ga and d, conaining abo 100 o 1,000 ime he ma
of o n, ge hocked b a penoa eploion o omehing im-
ila and hi cae an ineacion beeen he magneic and gai
ਫeld. e clod begin o beak p (Fig. 9) and piece of he clod
begin o collape.

Fig. 9. Beak p of clod and collape of piece.

A an ga collape, i begin o hea p; a i epand, i cool
don. ffn hi cae he ma i o gea ha he inenal empeae
eache million of degee and h n on a hemonclea f-
nace. A a i bon. A hemonclea fnace can onl occ b ha-
ing a clod collape and aie he empeae. i can onl occ,
heefoe, in a, ih one ecepion, namel, in he e ho eal
niee befoe galaie o a ee bon, hen fo a bief ime he
niee a a a e high empeae.

Sa alo die. A a a he end of i life can no longe ain a
hemonclea fnace and o i can no longe ei again gai.
ff collape fo a ਫnal ime, eplode and epel i oe amophee
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o he niee. ima happen peacefll (Fig. 10) o i ma happen
in a iolen caaclmic eploion, called a penoa.

Fig. 10. A peacefl deah of a.

e mo famo of hee i he Cab Nebla hich ha a pla
a he middle a i dead a (Fig 11).

Fig. 11. e Cab Nebla ih a pla a he middle a i dead a.



e Dance of he Feile Uniee 115

So a ae bon and a die. And a he die he pe le oe
a mae o o he niee (Fig. 12).

Fig. 12. e Veil Nebla.

Fom hi ga of a penoa emnan anohe geneaion of a
ill be bon. e bih and deah of a i e impoan. fff i
ee no happening, o and ff old no be hee. ffn ode o ge
he chemical elemen o make he hman bod, e had o hae hee
geneaion of a. A cceeding geneaion of a i bon o of
he maeial ha i peed o b a peio geneaion. B no
noice ha he econd geneaion of a i bon o of maeial ha
a made in a hemonclea fnace. e a lied b coneing
hdogen o helim, helim o cabon, and if i ee maie enogh,
cabon o ogen, o niogen, all he a p o ion. A a a lie,
i cone he lighe elemen ino he heaie elemen. a i he
onla o ge cabon and ilicon and he ohe elemen omake life.
To ge he chemi fo life e had o hae he a eggiaing
maeial o he niee.

Obiol hi o of a bih and deah i e impoan fo
. O of hi hole poce aond one a, hich e call he n,
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a gop of plane came o be (Fig. 13) and among hem he lile gain
of and e call he Eah (Fig. 14).

Fig. 13. Sola planea em.

Fig. 14. O Eah.
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An amaing hing happened on ha lile gain of and. We kno
i happened and e deal ih i ee da, b e do no eਬec ਭ-
cienl abo he amaing occence in he 16h and 17h Cenie
ih he bih of moden cience. We deeloped he capaci o p
he niee in o head (Fig. 15). We do ha b ing mahemaic,
phic, chemi and biolog.

Fig. 15. We can p he Uniee in o head.

Since e deeloped he capaci o p he niee in o head,
man eion come o . Fo inance, ho did e hman come
o be in hi eoling niee? ffie  ਫ eie ha e kno of
he hio of he epanding niee (Fig. 16).

A i aged, diance go lage in he niee and ceain ke
een ook place. ak combined o fom elemena paicle,
hich in n fomed aom and hen molecle. e niee be-
came anpaen and he comic backgond adiaion came o be.
Galaie and a ee fomed. e ਫ micocopic life fom came
o be ae ele billion ea in a 13.7 billion ea old niee. Wh
did i ake o long o make pimiie life? We hae alead diced
one eaon. We did no hae he chemi o make life nil e had
had hee geneaion of a.
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Fig. 16. Oline of he hio of he Uniee.

Befoe poceeding le  look in a diਪeen a a he aging of
he niee b caling don o make he niee one eah 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 eoling Uniee.



e Dance of he Feile Uniee 119

ff hae ndelined ceain ke een hich migh e he age fo
aking he eion: Ho did e hman come o be in hi eoling
niee? We came o be o mine befoe he end of he ea‼!

Life in the Universe

ff i of ome inee o noe ha, if e ake all kind of objec in
he niee fom he poon on p o he iible niee ielf, and
meae o of he imple hing one can meae: ie and ma,
e ਫnd ie an amaing coelaion (Fig. 18).
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Fig. 18. e ie and ma elaionhip in he Uniee.
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Aom, ee, bid, hman, galaie, he iible niee ielf,
all ਫ he ame elaionhip. ee ma be man hidden eaon fo
hi coelaion, b i el hold make  cio a o hehe
e, ogehe ih all ohe being, came o of he eoling niee.

ff i ie clea ha e do no kno eehing abo he poce
of biological eolion. B i old be cieniਫcall ieponible o
den ha hogh neo-Dainian eolion he hman bain i a e-
l of a poce of chemical compleiਫcaion in an eoling niee
(Fig. 19).
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Fig. 19. ogh neo-Dainian eolion he hman bain i
a el of a poce of chemical compleiਫcaion in an eoling

Uniee.

Ae he niee became ich in ceain baic chemical hogh
hee geneaion of a, hoe chemical go ogehe in cceie
ep (Fig. 20) o make ee moe comple molecle.
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Finall in ome eaodina chemical poce he hman bain
came o be, he mo complicaed machine ha e kno.

ffie  no en o he eion aked a he beginning. Did e
come abo b chance o b necei in he eoling niee? Fom
he be of moden cience ff epond b decibing he dance of he
feile niee. Fo 13.7 billion ea he niee ha been dancing
a feile balle. One of he balleina i chance. When e peak abo
chance e mean ha i i no ceain ha a gien een old hap-
pen. e ۓnceainے can be calclaed in mahemaical em. Sch
a calclaion ake ino accon ho big he niee i, ho man
a hee ae, ho man a old hae deeloped plane, ec. ffn
ohe od, i i no j geok. ee i a fondaion in fac fo
making each cceie calclaion.

A good eample of a chance een old be o e imple
molecle andeing abo in he niee. e happen o mee
one anohe and, hen he do, he ae deined o make a moe
comple molecle becae ha i he nae of hee molecle. B
he empeae and pee condiion ae ch ha he chemical
bonding o make a moe comple molecle canno happen. So he
ande oਪ, b he o idenical molecle mee billion and billion
of ime, illion if o ih, in hi niee, and ਫnall he mee
and he empeae and pee condiion ae coec. i cold
happen moe eail aond ceain pe of a han ohe pe of
a, o o can conide all kind of ohe faco. e poin i ha
fom a icl mahemaical anali of hi, called he mahemaic
of nonlinea dnamic, one can a ha a hi poce goe on and
moe comple molecle deelop, hee i moe and moe diecion
o he poce. A he complei inceae, he fe complei
become moe and moe pedeemined.

All of hi i happening in a niee ha i o feile ha he
eenal ocome ha a kind of pedeemined nae. i pedee-
mined nae ma be epeened b a ee, he Tee of he Uniee
(Fig. 21a). Eehing ha ee happened in he niee, fom he
making of ak o he making of oenail, i all hee. Een hoe
pocee ha nee cceeded, ha failed, ee dead leaf and dead
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banch ha been coneed. Ee meeing of molecle in inoppo-
ne cicmance i hee. e ee ha nee been pned.

Fig. 21. e Tee of he Uniee ih ceain banching o aio
fom of life.

B blo a ie beee hogh hi ee and ha ill o ee?
źo ill ineiabl ee omehing ha eemble he bae nk of a
ee ih ceain banching o aio fom of life and ending a he
op ih he hman being (Fig. 21b). e el i ineiable becae
ih a combinaion of chance and necea pocee in a e feile
niee ih o man opponiie hee i a naoing don of he
eoliona poce de o he nae of phic, chemi, biolog
and nonlinea dnamic. Of coe, ff hae impliਫed he ee. Fo
biological em i i eall a bh (Fig. 22). fff e l accep ha
hee ae chance pocee inoled, hen he banching of he ee
cold be omeha diਪeen. B ince complei poceed oad
an ee moe deemined diecion he nk of he ee cold no be



124 Geoge V. Cone

e diਪeen. e paleonolog, biolog and chemi behind all of
hi ae ie nceain, b i i clea ha omehing like hi old
happen.
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Fig. 22. A bh of he biological em.

The God Question

Do e need God o eplain hi? ff hee a kind of ਫnali, dieced-
ne, ppoe behind hi? When cience deec ch diecedne
in he eolion of life in he niee, i ineiabl lead  o alk
abo ppoe in ome fahion. e fea among cieni i ha in
alking abo ppoe e ae ineiabl going o bing God ino he
pice. a i no e. We do no need God o eplain he ni-
ee a moden cience ee i oda. B once ff beliee in God, he
niee a cience ee i oda a a gea deal abo ha God in
hom ff beliee. Science eek naal eplanaion fo naal een
and i, heefoe, compleel neal ih epec o he eience o
no of God.

a haing been aid, hen eeal appoache can be aken in he
Science-Religion dialoge. Hee i one appoach ha ff old like o
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hae ih o. ff l beliee ha God i a peon and eealed him-
elf peonall o , o hi choen people and b mean of hi choen
people o all of . He did ha in hio, in Chch adiion and in
Scipe. Alhogh faih ancend pe eaon, hee ae ceainl
good olid fondaion fo belieing ha God i eealing himelf o
. ff i ਫm in he Chiian adiion ha God alo eeal himelf
in eehing he made in Ceaion: in peonal ceaion and in objec-
ie non-peonal ceaion. fff ha i he cae, h hold ff no e
m be cieniਫc knoledge of ceaion o  o ge an idea of God,
he Ceao? ff ill be onl a glimme, a hado. ff, nonehele,
eeal a God ho made a niee ha ha ihin i a dnamim,
heeb in a dance i lead fom ad o life. e niee h
paicipae in he e ceaii of God. fff he epec he el
of moden cience, eligio beliee m moe aa fom he no-
ion of a dicao God, a Neonian God ho made he niee a a
ach ha ick along eglal. Pehap God hold be een moe
a a paen. Scipe i e ich in hi hogh. ff peen, indeed
anhopomophicall, a God ho ge ang, ho dicipline, a God
ho ne he niee. eologian alead poe he concep
of God’ conino ceaion. To eploe moden cience ih hi
noion of conino ceaion old be a e eniching epeience
fo heologian and eligio beliee. God i oking ih he ni-
ee. e niee ha a ceain iali of i on like a child doe.
źo dicipline a child b o  o peee and enich he indi-
idal chaace of he child and i on paion fo life. A paen
m allo he child o go ino adlhood, o come o make i on
choice, o go on i on a in life. ffn ch ie doe God deal ih
he niee.

ee ae e eak image, b ho ele do e alk abo God.
We can onl come o kno God b analog. e niee a e kno
i oda hogh cience i one a o deie analogical knoledge
of God. Fo hoe ho beliee moden cience doe a omehing
o  abo God, i poide a challenge, an eniching challenge, o
adiional belief abo God.


