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Preliminary Remarks 

I understand my way of relating science and theology as a variant of what 
can be called hermeneutic naturalism. 1 Neither does Christian theology deal 
with specific objects of a supernatural reality nor is it the continuation of 
science with other means. While science seeks explanations of factual 
phenomena by tracing them back to their causes and effects, faith seeks 
understanding of our existence without reducing it to factual knowledge. Any 
Christian theological endeavour is a hermeneutic, interpretative task which 
aims at existential orientation on the background of what we know from our 
reality through science and everyday life and what we receive from our 
participation in the Christian faith, its promises, hopes, and challenges. It is 
only possible from a perspective of participation in faith. Consequently I see 
the empirical sciences and theology as• two different and in their central 
endeavours non-overlapping realms of the human quest for orientation. 

In this paper I will concentrate on how we can relate scientific 
cosmology to our notions of God and human existence. I will first deal with 
methods, results and conjectures of modem scientific cosmology (I. Physical 
Cosmology) in order to present a brief sketch of our contemporary view of 
the cosmos and then discuss theological issues in the light of these theories 
(II. Theological Questions). I will do the latter by concentrating on five core 
issues: 1. Where is God's place in the universe? 2. Does the cosmos have a 
purpose? 3. How is God involved in physical processes (including remarks 

1 Cf. Hermeneutik und Naturalism, ed. B. KANITSCHEIDER et al., Tiibingen: Mohr 
3iebeck, 1998. 
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ιynrx˜trw�tinЏwŋrЏtoynyw¨̲wttrutinЏʒoЏthʓtxthw�ˋrwÑЏwĬwuΎЏyupЏowĲox˝pʣqxyЏtxЏ�wřyw�ЏriottoЏyr̳Џ
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continuous spectrum ths˄xЏ w¤o͒vЏ pynrpʙtuyryЏ vrpЏ wñw¹ЏpynrrynqrysuЏ ϽΖЏ rmЏ discrete 
spectrum, rnxЏpoЏ ptryypypЏysx�΅rynw~Џ pʲxywºЏ rnoЏ troЏynvsy͖twpyriЏọx�λynpЏ ˏʳxywØЏwĥonoЏ syЏ
wĸˡw{Џw¡xЏrpynoynЏw¬xЏthsroЏ ̤pthyЏw¢ȭЏ pynϳyЏyɊЏ̥trryt�oЏw¬pЏ�vЏ�ypˁx�w§w�oЏwőtiЏ qrrow�ЏʰЏ
yr̸Џͷx͙oyμponːЏvrЏyptsowŉЏpynt̋ponthr͌xywÙЏ

upЏ soyooЏ ʚw�štotioЏ ̦ʈroʤ�vЏ Ηoyw�Џ w£wĹoЏ s̹yrrrxyЏ ynЏ wŢsthwwyЏ wy̺Џ ΔxЏ
Ȥoroˑrtww�o˵w�Џ ythЏ w�yrx˒yЏ yɋЏ yupЏϥrxpyxЏ ryЏgravitation theory. wč̻ontrotΨyw�Џ ʧyЏ

2 wĕrЏΘyЏryotwЏɨφryЏrnotyw�ow�trthiorȕoτЏthrthwotrqЏwţyЏrntw�yЏqoЏrysȮrryЏrnЏryuЏ˅ʴrЏtthЏurnryow»Џ
rthwìywÚЏtin͆rnrwxqoqtrotunriЏϴoryowÛЏwĦyЏyɘyȚoЏoryЏw«yw�ЏriouwÜЏwþriuow©ɵЏtin̼ortrqoέororiЏw­oryoЏ
wrrnryЏtoqЏthiytyЏtywЏϣothtrɽow©ow�thiЏo˶rЏdirectly ryqyviqyrw¼ЏuytwyЏtoЏowxɸrɜsor͸Џindirect 

yrrrwtȉЏɞtwЏΙyrw�ЏyЀrthoqyrwŪytЏ

40 

Godand Physical Reality 
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yoЏ thʌwЏ thirooxЏ pyzthyyЏ thixhzЏ txuryowzxhoЏ thoxyooЏ rɍЏ othoϭthrxhrʨyotЏ wĒrinЏϵxhyЏ roxЏ
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3 wČorЏwŗЏyЃxhϜoεryЏoψrthiЏothЏ΢yЏʋrthoqow�ЏoɒЏsoothorioʂЏɖrow�ЏwïtitiwõЏtyoЏtiw÷wöwîЏw­wrwЏtytryЏ
ow wŀrrorȩЏtrthtinwÈwŦotwoЏthtry˗Џ tysrnw�yЏϾry˘ІЏunviȋw�qyrwÂЏȌwêЏuwíЏwĘwĎwĐwÃЏwĉoo˯o˙oʃЏwŒrЏ
wĊorοoϫyw�ЇuЏwĨyЏurthoyo͍so˚Џwċyw«yrio̭˰yw�w ЏothЏόoЏwĩȿow�ryoЏothЏuyЏun̆ryw�ywÄЏ
wğȄyqtrЏwěwĖwùЏwĝ͐sɀq̝rЏuṅϬÿ́orϐЏwĞw�yooЏtititiwôwëЏ
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2 wĕrЏΘyЏryotwЏɨφryЏrnotyw�ow�trthiorȕoτЏthrthwotrqЏwţyЏrntw�yЏqoЏrysȮrryЏrnЏryuЏ˅ʴrЏtthЏurnryow»Џ
rthwìywÚЏtin͆rnrwxqoqtrotunriЏϴoryowÛЏwĦyЏyɘyȚoЏoryЏw«yw�ЏriouwÜЏwþriuow©ɵЏtin̼ortrqoέororiЏw­oryoЏ
wrrnryЏtoqЏthiytyЏtywЏϣothtrɽow©ow�thiЏo˶rЏdirectly ryqyviqyrw¼ЏuytwyЏtoЏowxɸrɜsor͸Џindirect 

yrrrwtȉЏɞtwЏΙyrw�ЏyЀrthoqyrwŪytЏ
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uxЏpthoypoxhoЏrryooxЏpoythЏppp̞zetxhoyЏɟzeЏtyypyoyoow½Џ txpotyxЏ pyЏzyЏxəxȝoxЏroxzeЏ
oyorthЏ  trzrinxhowūx͠w¾Џ rniloriЏ ʛyЏ zzЏ  pɚxzeɄrЏ xwÝowÞЏ rrͅytЏ yrtiЏ xoxpyrrthxhooxrisoЏ ɠrbȊЏ rw�poЏ
xɛxȞɬЏoroxzeЏxpȯtiy͎oo˞w�ЅЏȏtoɭxȥЏ̧tthyrthtiw�ȰyЏ rthrЏtyooyЏrthw�Џ wŬwśothЏwŤȱЏʵyϞˢttywȦЏ̍̽Џ
qɁtrthoozЋxwtЏ wİrppxЏ pxhoryywŭyppoЏ pxhyyxzeЏ zw�Џ zrЏ xhoxrborthxЏ orprxhrox Џ rnilxoxhϘzɂЏ
riyzpyrioxЏ wŃo Џ rxoxhyzoxЏ wrxhoɮxzЏ qxorinoxhppЌxЏ xxhȑЏyyrxrbthioЏ ooxhϨpyxhyzytsЏ wŁɔɌxpyzЏ owĪЏ
truxhty·xowßЏ wħotЏ yrxЏ oo̾oxЏ yoxhpxЏ yςȟoxЏ ̎sЏ ΚxЏ oozoxzezxЏ zyЏ zexounrbtixtiЏ xhzЏ
orixhopyxhypoou ytʷoyxtiwàЏwÿssx̿Џ rithxЏɝzeyyЏpoztypoɴʦprpЏty xo͡ЏyrrЏtr Ȳ͔ЏΰthxyЏ
ppˆxЏyoozxЏrsЏwĈopx͕oythioЏwĂowŅxЏxhtttЏwėxrioxzeuЏrorthȒЏrxzexЏooprmЏ xzow�z̨yrioxЏxho Џ
 p ЏoyyЏrbxxhooЏvxȍq ЏrtoЏzy˓ozeЏyozthxtruw¿ЏuxЏwizeyyЏΛxorbrmЏrioxhyЏooootЏrnilyЏxhththpzxtЏ
yoЏ thʌwЏ thirooxЏ pyzthyyЏ thixhzЏ txuryowzxhoЏ thoxyooЏ rɍЏ othoϭthrxhrʨyotЏ wĒrinЏϵxhyЏ roxЏ
ornilẕthzrrmЏysЏooxhopyxhαyoЏzqЏtxuyooswŔЏprrmzzoyЏΜxhyЏpryoztx ЏxhЏpthw±yʥoxh˔ЏvxhyzyЏ
yoЏνxxhyЏtrxЏow�zoxzezxЏxhyЏooxЏtooxrbxoyЏpoozspxhpЏywŧxțtЏ

uorinЏootiothwªtuxhyxormЏwęxr͹o̅xhttЏorbxhozyow¦̡Џxhthp˟rixwЏyyЏyoxЏpyytruyyЏoxwЏrinoЏ
wŮ̐˷Ά͈wĺȧzȇ΂rth̑˸͢Џ ϶ʉʜȓЏ wĚxϷͺ̒qЏ xh˕̀ȳwĻtiw²Џ  ʝzȈwªw�w�ȴtiЏ thiʞywsЏ wăx˹΁ˠȵw²Џ wļ˺tiЏ ̓tywsȶw�Џ
oy˻sxpriozexhrbpxywáЏ wēsЏrxhzЏpsxxhoЏrioxhsЏxhЏwiozyxЏwyz˫ow�Џthiyop ЏptooxhpyȷЏw®ʟΞЏxhssЏriyyЏ
txhzyxyЏ txʶwnЏ xhyrzexhwyxtЏ yyЏ uxЏ wÇpxrrrixЏ yɎЏ pryЏ y̩ooxwâЏ wġoxzextioxЏ txϸyyqЏ
ootuywy xzex ЏxhoЏʹyxЏzrirpxЏrpyrЏoЏtoth̔oxrxyϙzЏ pyy͏wťorzrtuЏyrrЏˬunrrxzeЏwœ Џ
ϼzthʍЏ oywrpЏ tozyxpyЏ ptrˉxЏ ytzeЏ zooxhriЏ zotthxpЏvxtrrɯЏ yrinxhtwyptrЍ Џ trmЏ riothrβyrwãЏ utͻЏ
oxhyxriЏzrotiyythoxhypoqЏytythiwäx Џ yrxhyЏthipΧЏͣthtithЏ ttЏptsɗtr̂rthyxЏtxrtyth̃pow�Џ Ȁͤ̕˭thyЏ
oxrioЏtpxhopЏzroypoɰxqxprzxzЏrytstiЏpxxhtЏyoЏpyoopЏo̟oouni̪yxzЏthitsȐЏryϚp ЏΠxqЏ
ξpooxoЏpxhrioxzeЏortiЏotooxoЏxhooo̖txoxhyriyryЏyrrЏˮxhthyȸriwåЏ

wĀ˼̗Σ́Џ ̫̘ʠ˽ͼЏϹwĽͥЏ ͽʊȹЏͨЏ ȁwłthoȺȨЏ ɱzetϩpst΄ri̙oooЏ ritot yЁwæЏ wĄȻwwľϛͦȼЏ thoȽЏ
ozexhozyxhthpyqxhoЏ ɓ̠rioxЏ owŜyrinЏ vxЏ ytrixs x Џ rinox͂xЏ ͧoyoo Џ txЏ xhrЏ ʺ;xЏ
o͇xhϪwzyxhί̚rxhoЏpoyx˾ήxhpЏxrxzewnoЏosЏxhroЏthysoyЏptuЏzpxhtxwçЏunrizЏytoztozpoЏʡw�Џw�̛thЏw¥xЏ
oxhyxuЏunxoxtizexЏyypxЏrirozpȖtrizwÀooozz xox ЏooЏxh́rpuozexhopyorzyttvpЏɡoȂxЏϺthsotЏ
yrythw� Џtr˱̬xrЏrththoϮw�rthtrtrЏ̜oxthЏoyturthЏ trzywŕoxzuЏrththoxЏtriowthyЏw�w�zxtiЏ ͿrЏwiotЏxhЏ
 zztzeʩrnilthw¦oqЏ rsЏpxhυxzeЏ trxhyЏȗϝp Џ rnilxЏ ytrtsxwÁЏ ɢoЏ xЂxhprioxЏ xhЏ pxorzexЏ yɏЏrzrthoxzeЏ
 xtutzύЏoɐЏzyrzezЏ xhzeoow� ЏthiЎȔЏ srxЏtixotthώЏ yoyoo Џ xȃpprxЏ΀thxЏ rrxh͜xzeЏ xhϻxhoЏ
orxЏtyotizЏɧrpЏw¥xЏpxorzexthioЏxhw�tiЏythxhyЏϤw�zpЏʻϏwèЏwąoriЏryЏΟxyzeoЏuwĿyЏ ̓xopow±Џ
w�oγw�ɩɲtЏ

wĠЏrirow�zpv˖Џ tytptooʁЏrthyrЏ tχoˇЏ syzeЏ xhЏ oy˿ɳЏ tztxЏwŖtЏ yow�oЏ rnilȾwxhtxЏxhЏ
zexy̮xoyx Џ pxhw�thЏ tɑЏprozzpzЏ roxtsЏ xhЏ rxrЏ ooxhopyxhδỳothЏ ΝxyzermЏw®oyЏ ɣϟ̄tiwé3 wĔthЏ

3 wČorЏwŗЏyЃxhϜoεryЏoψrthiЏothЏ΢yЏʋrthoqow�ЏoɒЏsoothorioʂЏɖrow�ЏwïtitiwõЏtyoЏtiw÷wöwîЏw­wrwЏtytryЏ
ow wŀrrorȩЏtrthtinwÈwŦotwoЏthtry˗Џ tysrnw�yЏϾry˘ІЏunviȋw�qyrwÂЏȌwêЏuwíЏwĘwĎwĐwÃЏwĉoo˯o˙oʃЏwŒrЏ
wĊorοoϫyw�ЇuЏwĨyЏurthoyo͍so˚Џwċyw«yrio̭˰yw�w ЏothЏόoЏwĩȿow�ryoЏothЏuyЏun̆ryw�ywÄЏ
wğȄyqtrЏwěwĖwùЏwĝ͐sɀq̝rЏuṅϬÿ́orϐЏwĞw�yooЏtititiwôwëЏ
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mminunioδminmδllilĹδthitipmtimntnδonsmmmnmmɵpδnmmºunmpʽnnthδri̧r˷nminmm¬mnmδmɸδrnnδspm̿δmintipδ
pnmnkmmmpδtrymδmthminonnªmmlδntδptʄminmnuniδnmmumnmpnnno˳δnmomnnĎ4 llmδminδ nmntio̯ttmryɀmδ
mtδrʾmδsmmunlδm�δtypomrynnδÉmsriͲonnmmήδminδtnininfmnsĄʆn˵mpδ·mm»mmδmrmnsmδriδmominnmthnnmδ
ɐslminsÚrtyδnsrn�pδnuntnsmδ�̣nsδminδ nnmmmɓδ nmmnmmδmtδnδʋtmmmδttmnvºmδmmrymmδpnmδnmδ
omrɔmunimδ unsδ optyomďδ qmmδ nnmδ nmipͯopδ st˚mδ nδ ʍnniotiw�nnminnmominnδ mosɟspĐδ uosmδ
őrv̏mÏmˍδ �mttˡriδ minΛmrvriδ ͤmδ ʗtithior¦͜minmmªthpȬsδ umintimin�tiΩδ mtδ ˖trmδ pnminonrtinxͳtominˢδ
omsmnʹmin˴mδottsδmuniˊnnδptmδ nmmqmnδnsnmδmkmnoommtio³mδtimuδ pÊminttnmmntimˈmryminuδ nninminrnmđδ Ũδ
ʲmδttpmnδmtipmtimmtδsrmztmoδnntÏmrδnnδ nδnnnsimδmnminnoδminnδȳδʵ̑rsδsmintmthmsmδ
nmm΀monnδ tminmδ nsnvδ nmt˸psonoδ nsmnnsponmδ tmonɠuorymmĥδ şoδ ͥnpδ rponmrymmmoδ minδ
Ιttonsmminnδnmmthmˣmtynnminnδ ntnm͎ȴmmδŁδv�nɆδiti˛mδkmδrÊmmmssmδ¯δȝδpminnδmthmnnioˤoδ
Τm̳˜δntyn˂̐nthδtnsminonninminmmnmthδ{p�δimmoδthrtyδɑtil{΅nsɡδm�δtirȞnn͵thtyδnntítimȵ͝Ħδ

ŭminÐty̴δ Œ˗rm®δ Ɂminththm�δ stimδ nnmnm˥mʞnxqδ n̗pnpx͏δtnmδ psmninmm͐δ qthnniooonnsδ
ytioδ�rmo̭moδnthδɿnsmtδrnmδ m̰vnÖmnnnĒδȔminmmδvminnδonniomδmmmδvmδ tminɏδtthninδnnδĮĻllδnδ
vimÛpδȐnmsminpδthmintrymthnk·tȷíδłnmlminthposδŗr¬ori¼Ⱥnîδnsmvmoδ͞¡nmmδtsmnsmδȟsmδ
nmuvmmsmpnδmɹδthi˔inmmmn̆ãmδm̱sminthˉmrytiδͦnthδunimrnnnmδtrymδnmmqmnmpnnn˦δnmtinsȶmmδolδȸδ
mloxmsmtiδmtδnmnnnnδm̨nnmδnnδ inthmin͑δmmrmδlms΍tmδmtδmominnmth­imδnmδnδʕninsmiδntδ
nmmntumʛsnnnδ mm¨nml5 ll�mmmryδ thioptʘmmmnδ ʣnɕδ mrmnsryδ tryδ įliĵĭδ trynmmδ mumsotryämδ
umpm´δ mɺδ nδ mmmnthnnδ sti£onmsmmδ nstprδ ons�mmΎsmδ nsmintiδ Ηmmmmin�n�δ mintnnpnmmδ nmnminnδ
nnsrɢʜnnionȠin­͠nm͂6, ŘrnɣpnȮthÀå̓δ ɤΪrminoo¯ʙδ nminthntiδ Ȼmn|̃ɥδ ͧɦδ ons�ɖmtentiȡÀmmδ
˼̘ɗɧ˰ħδ

ř̻one˽n̒δȢtnmnopδʤri�δ�sito̵mommpninfmɘδȼmmmsmnnnδoδnnn¼mmδuδnsornpδmmtmδ
rimnnmnnΈδntδuminmmmmnnsδnnmδnnnio�oδ mmonmmδisminΡpinfinjmintrpṁδ̩ rymən̄ttrmnδnoneδinʰnδ�nlminmmlÌmδntδ
nrminnmknnδ ˅mδ unmmnnͶonnδ rioriδ minδ nmninmδ tnδ nsʳɈδ ͟omδ nʅmnrδ mtδÔnδ ntuÈmin̖nn̦δ
rimquminmmmmδmmδmmtommδthimδ�inlnmmlnsmδ ntδmuonmkumδ nnmδnmiminkrmēδȉoδ tinnδͨoδ �nntimmmδ
nminmmδ nnmδ mmpmδ nmmtennδ nqmnmoδ minnnoδ nnunimδ onmsΏqmδʌmmpïδ uδ smδ mmnmn�δ nminnnδ nmmδ nnmδ

4 mĨδœŦȅȑwptðδxot½oµottitim��nδwninsinsɉΆtn̈δÝvoδs˶µtnqnˏn̉δtynrsͷltijȣinsovɨtiÍnñδ
sothinsti˝th˱rnδrnoδttÒÝÜtniδrninδȋonΐŎio�niδll˞srnqtnδrnoδxiotnitim�sʒɷδtlitllδ
İķsąıĸsĔδ
5 ŅĩδxȎwmrňttòδwnoδ�¤n xin½qΑ̊�δrnoδtysvqntóδȚntvo�intʂinsδʉoδȌiltt±δtlδvinttysslôδ
ĶllĆthtytunĿδt�ĕδņĪδxȍŧwmrŃttlδwnoδrtnδȀ̙tr¤ɌntijδninoδȘn˧vδqtÓδ˟ o̕v}vnnδ
Ántsins©Μnoδxin¾qÜʝδțniÓtɊintʓδʊinδsʥl̈́ˀ±δtsδvinttyslllδthstunĊththsĖδ
6 mīδnmmptŝȓȃõδȈδvnδŪjsytrtΉδth�δŔ˘͢iæoδtu�nÍts¶δxtiin·röδȁoivrlδȄo͸��oδ
o�δvnδtythls·δŉÙthÁoqtts˨δȒttinΊδtliδvinĲtythlë÷δtuntuntyċltyėδ
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˕˓˄͒mδ�nuδkmδymʟoăδqkoδ tmmmδ mtδ nminuumɚδ mnminnmδ ɼmin�inmthδsrv˺δ rÆnonminmmδmrmunδ
͹»mδ mmδ vominmmδ mominnmδ tommqʃδspqnδ omδ mp̺montmrilδ ũδ mintiqδ ŚËimriq�nnδ nmnemtimδ mmomδ
nmmnmmδutttoδoormδminδqmoi̔oδonntnnionmδthimnnδnsom Ęδminδknmδnstnoδntithδ¿ommmmmnδ
qnnionrδtminrmδynmoδ nnnnʈopinm˩oδ rimimmwδ inmδthiminmmδtsmδ mnminumδiȯnmm̚oδnsnmδ ȇδ minnnneδ mronmδ
nmqunmnmmneδ ¥th͓mδ minoδ nnioomΫpnnnnem�δ Èntnnmmęδ ȕmδ ʶmδ nthio˲´nneδ minδ mpnoΖqminËtmmίøδ minioδ
minti̪minonommthoδ thmtȤmmrvrrvn×nδ titonrvnm ʷmδ nnmrδ minqthmδ ͔mδ rinmntiuqnδ Ñ¢mδ nniooronmnm δ orδ mmitimδ
unmummδnmδoδntomnmmmmooδuthvimnnminuδmȿmnmmwδŇnnoΨnowδ thʯmδműʠ˪minryppoδɂminÃδonδ m miδminmδ
mmnmmm�tnoδ thnnimδ ppnδ mtinmininmmrÅoδ imurδ miδmtiminnmmmrumδomδmnnionʦĚδ ś̼priqznÂδotinnminneoδ
nonioδnɻδÞsmδnnminδnnnonmδsmδntimminmmrmoδmtδrtmδsmthnriùß7 minnriδʧtinδrypnminninδsmnmδronδ
�omuniδ mmmδuonnrimmmδthixmmδ mmnmͱiδthnnityδ minδ lyɳonn̓nnnnoçèδ m�δͪmδ nmmtenmδ nmnnio˫neδ�nδ
unȥommδ̛tδminδ̫ʨpmnnnminthδthimnnpĺěδ

ŤtinδmmmÂδonnminnmδ ɄtmonsδmmoȦpδmnnioɇδminδnmnemqćmintimintimmδʏm˾δmmtmδ tminnoδ vthȧtinδnsmδ
nn̜nsδ ʩminonmδ minfinjnqthmδ nmˬnniommnnmnnnδ pnnδ msoδ oominrpooͺmominqδ sntnoĈnthiooδ �mδ nniommneδ omδ
ʸÃÑmti̶̮ɩoδkɶδmnr«̽nmintiδoȨkoδns�δÉɪn�rvΝmδʐ̝teδ̞Β̷δ̟�ͅm̾min͕ʹiiδi�δ͖ʪnδ�i͆¿m͇lδ
șmintδthiprympmroδ~riδnmmmmδmmpmmthmo¦nminqδunopmunrvm΂δriiooémmδinthnsδnstmδkpnδiȰnpδvtminoδ
Ômδ ¸ˆoʫmmáδʀnmnδteminioδ oonminάnmmδ monΥmδˎδ nmmmδ mtinn͡innniotδ nδ omɛĉmtrʔδ trynennnminͿoδ
kminmmδ pompδ imrmδ nthiminpδ ʑmqδ nnnionδ omin¹mintuolδ Ȋoδ o�pmnδ ĳļĴĽúδ spmnnδ ŕnensnthneδ
onnioqo¸mδnmnniotneδnonnsδt¡minmmδmmptmδthm�wnʴʁmmδːnnnminmnmδmmtmδɾȱnsmnsδosminoδtδominnmintupδnmδ
�niδnnnionδmsnûδnnoδonnminqmδɍmminnsδtsminpδͰmδm��mnpδnmttq�δqɫδminiδ tnnennmink̠nnδt̤oδminthδ
mturnomnmnδntδ͗ pnδnmmtenmw ΰȖmδnmtinmtminmmrvmoδqmÐnsmmoδneumo��mδminoneδnnowm ʿimmδnnmδminδ
otyʡtminnδ̡omüδnemmɎoooδopδͩmδonniooqqpδnmnnmmmrinnoĬδ

ťɽδnsɬδthirǐ͘δk̥δɜɭ͈�̹ˇȽɮδthiʱ͙δͫ�δΓ̍ʺΞ�̸͉ɯδ˭ÇÇ²ɰɝδˮp²ɱδ˃nδrvv͊δntnsqoδÎmm|͚�Îδ
nsmδ nlmδmmmδnnmnnionmδmmominmmδrimδ˿tommmnδthinδʇoneδˑδkmδÛ¥lmnsnmδomneminoδnnniomoδʬoonmδ
omnnδnenthnmspδnmnonmmmmneδtδmmtnδononntio«nn�Ĝδŏmthinmmnmneδnmin΃mnδʭmminpnδβ̬ľδtsm ĝδ
ɅtmmmnδmmmδÕmδmtnry×ooδrmtmmδntδthinδttnntrmommδsmδo§tomnδtrypδmomoipĞδvnniomδnnnionδ
nnmnmnδtevγmmδsthiottmδymmnnδnemnmmnsδo̎riδpn΄tynδuδmmrmδnennmmmȭnmmδonnmmğδvmδmtuiminn͋§mnnδ
mtδtspδnnmnȜmmδmmo ÄδnmltneδynδmmnnnδomδonnnlmoδqpδminδoniδmlosnmrnnnýδʎnδnstsɋδÕnδ
ńmtomnnmnooδŜnmriδŠnp³mδnnˋmneδtinomδmmmnnδlŊʻoδŋx�àδtδȩδryo�timδtmmnnlnmthiĠ9 

unδrimmnn¨yɴδͮmδonmmδŌnnoδōminioδthinδnntypriδminδmmnmÄneδʖneminqmÅtrȲδrsmninviþδ
smδ inf¢nnunioδ miδ qminommnoδ rinoδ mnnmnooδ stnn·pδ nnmsthionenonδ nmδ oomnnn˹έδ ̲nnio~infinjsnδ
vmminoġδqnδriÆδntÌthoδnrminomδvmδrminpδimmmδΚrmommδnnniommmδsnonmδommnδnemomm¹oδ�ssnneδ

7 xȏŖŐȂtȆlδȗnoδr©�δūin̅ΘiδɞnoδtysvqntÿδthtylĢδ
8 llrk̢Δtiδntio͛n°êoδknòδo�δonrȪͻΟt΋δtunsˠoδth�δͬ nδon˯sͼ΢Όδth�δ;nδiδ
Ƀotim̀oro�ʼtsrδqthrnrtδΦnδrtiδʮslnδtotimqt�δsyoth¶ΕinsnδØ¾nĀδΧiti�δtoδͭnδuoounoδǾnδ
o˒tnδknδwtiδw}ʚδqɲsovonrδȾlδ°noÒδtoqthΣiδoyonolnotimģδ
9 ȫĤδšlδŬŞŢāδmoôoroʢδȹ�δmoiÙoΠnoolĂδttyslδ
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pnmnkmmmpδtrymδmthminonnªmmlδntδptʄminmnuniδnmmumnmpnnno˳δnmomnnĎ4 llmδminδ nmntio̯ttmryɀmδ
mtδrʾmδsmmunlδm�δtypomrynnδÉmsriͲonnmmήδminδtnininfmnsĄʆn˵mpδ·mm»mmδmrmnsmδriδmominnmthnnmδ
ɐslminsÚrtyδnsrn�pδnuntnsmδ�̣nsδminδ nnmmmɓδ nmmnmmδmtδnδʋtmmmδttmnvºmδmmrymmδpnmδnmδ
omrɔmunimδ unsδ optyomďδ qmmδ nnmδ nmipͯopδ st˚mδ nδ ʍnniotiw�nnminnmominnδ mosɟspĐδ uosmδ
őrv̏mÏmˍδ �mttˡriδ minΛmrvriδ ͤmδ ʗtithior¦͜minmmªthpȬsδ umintimin�tiΩδ mtδ ˖trmδ pnminonrtinxͳtominˢδ
omsmnʹmin˴mδottsδmuniˊnnδptmδ nmmqmnδnsnmδmkmnoommtio³mδtimuδ pÊminttnmmntimˈmryminuδ nninminrnmđδ Ũδ
ʲmδttpmnδmtipmtimmtδsrmztmoδnntÏmrδnnδ nδnnnsimδmnminnoδminnδȳδʵ̑rsδsmintmthmsmδ
nmm΀monnδ tminmδ nsnvδ nmt˸psonoδ nsmnnsponmδ tmonɠuorymmĥδ şoδ ͥnpδ rponmrymmmoδ minδ
Ιttonsmminnδnmmthmˣmtynnminnδ ntnm͎ȴmmδŁδv�nɆδiti˛mδkmδrÊmmmssmδ¯δȝδpminnδmthmnnioˤoδ
Τm̳˜δntyn˂̐nthδtnsminonninminmmnmthδ{p�δimmoδthrtyδɑtil{΅nsɡδm�δtirȞnn͵thtyδnntítimȵ͝Ħδ

ŭminÐty̴δ Œ˗rm®δ Ɂminththm�δ stimδ nnmnm˥mʞnxqδ n̗pnpx͏δtnmδ psmninmm͐δ qthnniooonnsδ
ytioδ�rmo̭moδnthδɿnsmtδrnmδ m̰vnÖmnnnĒδȔminmmδvminnδonniomδmmmδvmδ tminɏδtthninδnnδĮĻllδnδ
vimÛpδȐnmsminpδthmintrymthnk·tȷíδłnmlminthposδŗr¬ori¼Ⱥnîδnsmvmoδ͞¡nmmδtsmnsmδȟsmδ
nmuvmmsmpnδmɹδthi˔inmmmn̆ãmδm̱sminthˉmrytiδͦnthδunimrnnnmδtrymδnmmqmnmpnnn˦δnmtinsȶmmδolδȸδ
mloxmsmtiδmtδnmnnnnδm̨nnmδnnδ inthmin͑δmmrmδlms΍tmδmtδmominnmth­imδnmδnδʕninsmiδntδ
nmmntumʛsnnnδ mm¨nml5 ll�mmmryδ thioptʘmmmnδ ʣnɕδ mrmnsryδ tryδ įliĵĭδ trynmmδ mumsotryämδ
umpm´δ mɺδ nδ mmmnthnnδ sti£onmsmmδ nstprδ ons�mmΎsmδ nsmintiδ Ηmmmmin�n�δ mintnnpnmmδ nmnminnδ
nnsrɢʜnnionȠin­͠nm͂6, ŘrnɣpnȮthÀå̓δ ɤΪrminoo¯ʙδ nminthntiδ Ȼmn|̃ɥδ ͧɦδ ons�ɖmtentiȡÀmmδ
˼̘ɗɧ˰ħδ

ř̻one˽n̒δȢtnmnopδʤri�δ�sito̵mommpninfmɘδȼmmmsmnnnδoδnnn¼mmδuδnsornpδmmtmδ
rimnnmnnΈδntδuminmmmmnnsδnnmδnnnio�oδ mmonmmδisminΡpinfinjmintrpṁδ̩ rymən̄ttrmnδnoneδinʰnδ�nlminmmlÌmδntδ
nrminnmknnδ ˅mδ unmmnnͶonnδ rioriδ minδ nmninmδ tnδ nsʳɈδ ͟omδ nʅmnrδ mtδÔnδ ntuÈmin̖nn̦δ
rimquminmmmmδmmδmmtommδthimδ�inlnmmlnsmδ ntδmuonmkumδ nnmδnmiminkrmēδȉoδ tinnδͨoδ �nntimmmδ
nminmmδ nnmδ mmpmδ nmmtennδ nqmnmoδ minnnoδ nnunimδ onmsΏqmδʌmmpïδ uδ smδ mmnmn�δ nminnnδ nmmδ nnmδ

4 mĨδœŦȅȑwptðδxot½oµottitim��nδwninsinsɉΆtn̈δÝvoδs˶µtnqnˏn̉δtynrsͷltijȣinsovɨtiÍnñδ
sothinsti˝th˱rnδrnoδttÒÝÜtniδrninδȋonΐŎio�niδll˞srnqtnδrnoδxiotnitim�sʒɷδtlitllδ
İķsąıĸsĔδ
5 ŅĩδxȎwmrňttòδwnoδ�¤n xin½qΑ̊�δrnoδtysvqntóδȚntvo�intʂinsδʉoδȌiltt±δtlδvinttysslôδ
ĶllĆthtytunĿδt�ĕδņĪδxȍŧwmrŃttlδwnoδrtnδȀ̙tr¤ɌntijδninoδȘn˧vδqtÓδ˟ o̕v}vnnδ
Ántsins©Μnoδxin¾qÜʝδțniÓtɊintʓδʊinδsʥl̈́ˀ±δtsδvinttyslllδthstunĊththsĖδ
6 mīδnmmptŝȓȃõδȈδvnδŪjsytrtΉδth�δŔ˘͢iæoδtu�nÍts¶δxtiin·röδȁoivrlδȄo͸��oδ
o�δvnδtythls·δŉÙthÁoqtts˨δȒttinΊδtliδvinĲtythlë÷δtuntuntyċltyėδ
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˕˓˄͒mδ�nuδkmδymʟoăδqkoδ tmmmδ mtδ nminuumɚδ mnminnmδ ɼmin�inmthδsrv˺δ rÆnonminmmδmrmunδ
͹»mδ mmδ vominmmδ mominnmδ tommqʃδspqnδ omδ mp̺montmrilδ ũδ mintiqδ ŚËimriq�nnδ nmnemtimδ mmomδ
nmmnmmδutttoδoormδminδqmoi̔oδonntnnionmδthimnnδnsom Ęδminδknmδnstnoδntithδ¿ommmmmnδ
qnnionrδtminrmδynmoδ nnnnʈopinm˩oδ rimimmwδ inmδthiminmmδtsmδ mnminumδiȯnmm̚oδnsnmδ ȇδ minnnneδ mronmδ
nmqunmnmmneδ ¥th͓mδ minoδ nnioomΫpnnnnem�δ Èntnnmmęδ ȕmδ ʶmδ nthio˲´nneδ minδ mpnoΖqminËtmmίøδ minioδ
minti̪minonommthoδ thmtȤmmrvrrvn×nδ titonrvnm ʷmδ nnmrδ minqthmδ ͔mδ rinmntiuqnδ Ñ¢mδ nniooronmnm δ orδ mmitimδ
unmummδnmδoδntomnmmmmooδuthvimnnminuδmȿmnmmwδŇnnoΨnowδ thʯmδműʠ˪minryppoδɂminÃδonδ m miδminmδ
mmnmmm�tnoδ thnnimδ ppnδ mtinmininmmrÅoδ imurδ miδmtiminnmmmrumδomδmnnionʦĚδ ś̼priqznÂδotinnminneoδ
nonioδnɻδÞsmδnnminδnnnonmδsmδntimminmmrmoδmtδrtmδsmthnriùß7 minnriδʧtinδrypnminninδsmnmδronδ
�omuniδ mmmδuonnrimmmδthixmmδ mmnmͱiδthnnityδ minδ lyɳonn̓nnnnoçèδ m�δͪmδ nmmtenmδ nmnnio˫neδ�nδ
unȥommδ̛tδminδ̫ʨpmnnnminthδthimnnpĺěδ

ŤtinδmmmÂδonnminnmδ ɄtmonsδmmoȦpδmnnioɇδminδnmnemqćmintimintimmδʏm˾δmmtmδ tminnoδ vthȧtinδnsmδ
nn̜nsδ ʩminonmδ minfinjnqthmδ nmˬnniommnnmnnnδ pnnδ msoδ oominrpooͺmominqδ sntnoĈnthiooδ �mδ nniommneδ omδ
ʸÃÑmti̶̮ɩoδkɶδmnr«̽nmintiδoȨkoδns�δÉɪn�rvΝmδʐ̝teδ̞Β̷δ̟�ͅm̾min͕ʹiiδi�δ͖ʪnδ�i͆¿m͇lδ
șmintδthiprympmroδ~riδnmmmmδmmpmmthmo¦nminqδunopmunrvm΂δriiooémmδinthnsδnstmδkpnδiȰnpδvtminoδ
Ômδ ¸ˆoʫmmáδʀnmnδteminioδ oonminάnmmδ monΥmδˎδ nmmmδ mtinn͡innniotδ nδ omɛĉmtrʔδ trynennnminͿoδ
kminmmδ pompδ imrmδ nthiminpδ ʑmqδ nnnionδ omin¹mintuolδ Ȋoδ o�pmnδ ĳļĴĽúδ spmnnδ ŕnensnthneδ
onnioqo¸mδnmnniotneδnonnsδt¡minmmδmmptmδthm�wnʴʁmmδːnnnminmnmδmmtmδɾȱnsmnsδosminoδtδominnmintupδnmδ
�niδnnnionδmsnûδnnoδonnminqmδɍmminnsδtsminpδͰmδm��mnpδnmttq�δqɫδminiδ tnnennmink̠nnδt̤oδminthδ
mturnomnmnδntδ͗ pnδnmmtenmw ΰȖmδnmtinmtminmmrvmoδqmÐnsmmoδneumo��mδminoneδnnowm ʿimmδnnmδminδ
otyʡtminnδ̡omüδnemmɎoooδopδͩmδonniooqqpδnmnnmmmrinnoĬδ

ťɽδnsɬδthirǐ͘δk̥δɜɭ͈�̹ˇȽɮδthiʱ͙δͫ�δΓ̍ʺΞ�̸͉ɯδ˭ÇÇ²ɰɝδˮp²ɱδ˃nδrvv͊δntnsqoδÎmm|͚�Îδ
nsmδ nlmδmmmδnnmnnionmδmmominmmδrimδ˿tommmnδthinδʇoneδˑδkmδÛ¥lmnsnmδomneminoδnnniomoδʬoonmδ
omnnδnenthnmspδnmnonmmmmneδtδmmtnδononntio«nn�Ĝδŏmthinmmnmneδnmin΃mnδʭmminpnδβ̬ľδtsm ĝδ
ɅtmmmnδmmmδÕmδmtnry×ooδrmtmmδntδthinδttnntrmommδsmδo§tomnδtrypδmomoipĞδvnniomδnnnionδ
nnmnmnδtevγmmδsthiottmδymmnnδnemnmmnsδo̎riδpn΄tynδuδmmrmδnennmmmȭnmmδonnmmğδvmδmtuiminn͋§mnnδ
mtδtspδnnmnȜmmδmmo ÄδnmltneδynδmmnnnδomδonnnlmoδqpδminδoniδmlosnmrnnnýδʎnδnstsɋδÕnδ
ńmtomnnmnooδŜnmriδŠnp³mδnnˋmneδtinomδmmmnnδlŊʻoδŋx�àδtδȩδryo�timδtmmnnlnmthiĠ9 

unδrimmnn¨yɴδͮmδonmmδŌnnoδōminioδthinδnntypriδminδmmnmÄneδʖneminqmÅtrȲδrsmninviþδ
smδ inf¢nnunioδ miδ qminommnoδ rinoδ mnnmnooδ stnn·pδ nnmsthionenonδ nmδ oomnnn˹έδ ̲nnio~infinjsnδ
vmminoġδqnδriÆδntÌthoδnrminomδvmδrminpδimmmδΚrmommδnnniommmδsnonmδommnδnemomm¹oδ�ssnneδ

7 xȏŖŐȂtȆlδȗnoδr©�δūin̅ΘiδɞnoδtysvqntÿδthtylĢδ
8 llrk̢Δtiδntio͛n°êoδknòδo�δonrȪͻΟt΋δtunsˠoδth�δͬ nδon˯sͼ΢Όδth�δ;nδiδ
Ƀotim̀oro�ʼtsrδqthrnrtδΦnδrtiδʮslnδtotimqt�δsyoth¶ΕinsnδØ¾nĀδΧiti�δtoδͭnδuoounoδǾnδ
o˒tnδknδwtiδw}ʚδqɲsovonrδȾlδ°noÒδtoqthΣiδoyonolnotimģδ
9 ȫĤδšlδŬŞŢāδmoôoroʢδȹ�δmoiÙoΠnoolĂδttyslδ

43 



Dirk Evers 

ˋuniyࡌvunurunithtununiuࡌ�tvunwunࡌwevunࡌuruniunununtwunurࡌanurࡌwvunwne wuntyyࡌu�eunࡌzvunvununiunuࡌytevvvununiunuࡌ
ٛy­wwnwuniununuࡌyununiwnࡌwneunzevvuniwe anuĶtu~zun܎vthununࡌununࡌwnunthtࡌununࡌzvunvununiuntuࡌu�uāunࡌՌeunࡌzvunvununiunࡌ
ʈtiࡌyunࡌunٕunizteuneunivࡌ wnunurtiuntywununiࡌwevunࡌ unununtvithࡌ unvunvv�wneurࡌ unuÿࡌzthࡌ unvievwuģunuĖun̨ࡌ бuniؓunࡌ
thˎzununiuruniuniuࡌ�yunࡌ­uniuniwunۉunyࡌvununthunurࡌӈunwuĕࡌwuniuķwtࡌ univunࡌunwewnunve vewzevuntu­vtrࡌwneunvwiunurࡌ
ͷ͙uuࡌϦࡌuńuāwȮࡌwwu�vvࡌwiunwe thiounununiࡌwnun­լvixࡌ͸uuu͠uࡌxununvunࡌuntivunvࡌtyve uuĄvࡌuanvuŚࡌtvࡌ
uĴրuniunࡌtuntuniuĸࡌu¼vunteununiʞࡌ anurࡌ etieu�ʢuğununiunࡌwun­turࡌvunwtuthuĘe vunࡌuniun­tevunthiࡌwizurvunveunithࡌ u�vunࡌ
ࡌvunvununiunڧ uĜtuࡌvunurwunvwununiࡌununithixࡌ uniuĖwunvunvvࡌwunupࡌ wununtivixࡌ wuniuÊࡌ unie­uĸwnunthiࡌvxuru¿unvununiuࡌ ununࡌ
vցunvࡌ u�unuĔࡌ vvunvࡌ twe ununiࡌ yunzࡌ vunwthurࡌ wunwunࡌ Սunyuxࡌ wvvunwvwiࡌ yunࡌ vu¸untruununࡌ ununࡌ
uunvtivwnt­tiurࡌ vunӉwunvtununithࡌ u�unurunxࡌ wvࡌ unւunwturࡌ ze vununthieurࡌ urunwnuĕࡌ teɋvtilmwvthࡌ yunࡌ
thˎwanunwuntiࡌ untiࡌ vvyࡌ wuniwwunھununuÙࡌ uíuniunࡌ uniunࡌ vve unun̒vunthviunurࡌ vununwwvࡌ wɏvwnunwunwe 

uunvtivwnun˅uruࡌ wvwvvࡌtɳtࡌЄununi࠻uniununࡌ anurࡌȍunzununwࡌ ȓuniviunununiࡌ Մwuniurࡌ uniuniࡌ uŞuŧͼuŤ̩ࡌ thvࡌ uniunࡌ unࡌ
ࡌvunvteununiuniࡌunࡌvunࡌun˓vwnunitu­vunurࡌzunࡌvѮunvࡌwvthtuyࡌurunitevvuniununiunuࡌ unviࡌՎunwࡌvtilmwtiunivࡌthuruniunuÅwtuniڿ
uĮuĜwۀvunࡌџurࡌwwiuniuvࡌunvunwunࡌvvunࡌunzevvwn­wࡌanurࡌveuĔu¼etun߉vunࡌvye vveunupࡌʏve­tivweurࡌ
ˋuniyࡌan wɷzwneunununiwunࡌtteu�uniununiununi̪ࡌ

u�vɏunࡌ vununٔvࡌ wunivvunwunwe zunvtivvunߨuniࡌ­ ֪unࡌ vvunࡌ unevunٜࡌ­ unzuneʕwuntununiunturࡌ
ࡌthiunࡌ­uni�ࡌvֈunvࡌvunࡌ­unٻtuniࡌunvixࡇvtunࡌuniunࡌʉuniunࡌytvurࡌtࡌvveunuĢth̫ࡌthanvࡌthunivࡌthinunࡌu�vࡌurunivunwtvק
uuunࡌabundance of light .elements un­vvࡌununࡌvzurvunveuėuࡌ vetuni­wࡌunuµurࡌtwtnvֶwɷ̬ࡌtunࡌ tuvunࡌ
wuniwwevununࡌvununueuruŎࡌ ࡌunݪ uniwҸununiࡌ untiࡌ univvvࡌunuunwunٝwunࡌ vunuzthuėeur̭ࡌȐe unvununiurunu¾urࡌuÄveunvxࡌ
uüڍvࡌ uÊunࡌ u¼ʕuniفunvuruniunviࡌ uniwvtheununth٣uÊunun֫unࡌ uniuniࡌuve eunvvithࡌ wunitwunvune zteurunivteunࡌ unࡌ vevvununiuniࡌ
șwunwunivࡌu¸wࡌwieviuniwwࡌ uŉuà˱ࡌ uŉu�un4˲ࡌ ݆unࡌthiounࡌu߿�urࡌwuniࡌvvunߩࡌunithwetununthinࡌ th̻unuØࡌ ußuà˙tuࡌ Нuniunࡌ wunࡌ tuęࡌ
uðvvunwnuranxe wuniyࡌtuvunࡌuntryunࠀuÄࡌuntriࡌu�e4 · tuvunvࡌ tiunࡌwunthunuŁwnyurࡌ uniuniࡌunzvַvuntࡌunuĖurࡌ vunurthunࡀ
ࡌyҿunuśڨܡ

Зߠunࡌ ʶunࡌ unwewnȞtiࡌ wunivˀvunࡌ uniunࡌ vunؔunuÄwwytixࡌ ҇tureunv̮ࡌ Иe ˄uniweununyࡌ unvuntvunurࡌ
u�th޶unu´unviuÑࡌ urununiununࡌ unuµurࡌ vunvࡌ wvuniviunࡌ tivunࡌ unzunvunࡌ zevan vunࡌ etwun۱urࡌ u�untwࡌ unࡌ wiwխvixࡌ
truntttwnunununeurܢࡌvunve vv­unࡌuðuuunwuniuniv̯ࡌyunࡌvununivununivu¾unweuࡌ�eunievvthࡌunivࡌvununivunthuniyurࡌvunࡌvununtiࡌ
trtࠪuࡌ Ϣࡌ wve untvwnunwevixࡌ ureuniune anurࡌ witvࡌ unvоve ununununiࡌ unՕevࡌ uve uöunvthuĘuniwunivࡌ yunࡌ
u�uniunwn�xࡌurtruniunwtuthࡌwununࡌununࡌvunivvࡌvvunvࡌunwu�vxޑvࡌwununࡌurwunununviwunurࡌtunioࡌwthununthunࡌuntiࡌɋwvvࡌ
Ӧunievvࡌ̰࠯ȓunivvࡌɆvvwiunvࡌҁununuthunivࡌwvunࡌurwԕtueveunivࡌuûunvtryunࡌuntuࡌwunvvevࡌҼunvun viunityeuru{ࡌ ununࡌvtࡌ
uĮunx̱ࡌtzunߡvࡌuşࡌuįunvununiurࡌuntrivunvࡌuÊunࡌthwvࡌthan�ࡌyunࡌunie­vtiununi̓wvunvununiuŖvunvunitࡌu�un˒unࡌun­݇ࡌunvࡌ
trࡌ vunvwunࡌ untuunwvࡌ uŞ uŨuãuÙࡌ Ȉunwʽununiunࡌ urunvunzyurࡌ wnwtyvࡌ unࡌ yuntiw̔viwuþࡌ untuࡌ uãuşuŤࡌ ununvtilmuniurunuࡌ zwvࡌ
tr vununurzࡌ ࡌ͚ͧ͘ ununvununiurunࡌ љvevࡌ ࡌwununࡌunvununi̖tuntunۈuniewtnuĢununi̕wࡌunݫࡌwփyuniࡌu�ununivࡌthwvࡌvunݍ
trzunߢvࡌ ͣ΍;ࡌyunࡌ vunwwunvuntyߧve wn�unࡌ  unwࡌ euniunwvv˸ࡌ ununࡌ yunvࡌzwnunteununiunࡌ Ѡӊࡌ uniunwʽununiunࡌ
҂unwzthunuࡌ� vtࡌ u�vɶࡌ urunwvunvununiunuŏࡌ yunࡌ veunwzࡌ Ƀʝࡌ untriࡌ vthurwnunvyٞthࡌ ЙԈࡌ triwvvveunࡌ
ࡌuniwtr ewࡌքunttwwࡌu¼tiunurwvunurࡌyuntrwwununiunہ anurࡌununtte viwݬwقthࡌКunࡌvunuwwwࡌuĘ­vtԍunࡌ thiunࡌ
ࡌevxࠊ vunwzunvvࡌ uįunࡌ tuvunvࡌ unՖuntyࡌ thivࡌ thiunࡌ u۾�eurࡌ vthyࡌ unwunwnunvunࡌ euniunvvxࡌ untiࡌ ye Տununࡌ
ࡌwununࡌwvunvunʇࡌanurࡌunuĢttuvieunک uniunvࡌ unwԷүununivࡌ teunࡌ unwࡌ݈ؽwvࡌwࡌڪun�șthtrࡌ t wtilmunvࡌ unutࡌ tyve 
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uniywuĴvununiunࡌɝࡌvvunࡌФuniɐwevune ununiu�unurࡌwzࡌthࡌuniunvwunviࡌvethu£wtryࡌuni­tuɨeuniࡌu�uniurࡌuntwunؘtiࡌ uĵwnunvununࡌ
unԓࡌthtitrthi­truuࡌ�

tࡌؾ untrunvࡌ etewununivunࡌ wunivwiࡌ viunwnu�yvࡌ truniuࡌ� hununuŃtietyࡌ uni­vɨetiࡌ van unٟviࡌ࠮ zunࡌ zteurࡌ
ࡌununiunvvu£yunࡌuñuniurࡌuĠeunߊvuntryzunvunࡌunۂunࡌunteunvunࡌwuniunwurunࡌϿvixࡌunteuntun̲ࡌuntiࡌՅuĠwuntununiࡌtrunࡌvunvࡈ
vwvh ununiunwvh teօunuĵࡌ ՘ununiununiࡌ vununiࡌ unvȱtiࡌzunvwnunununiࡌ vuÑu�wnunvununiࡌ �uęurࡌvunttwࡌم ݉unࡌu�rm 

uni­vu®ununiࡌ tilmtuࡌvununzununiuࡌ untzvununi˹ࡌ un֬u®uĄvununi˺ࡌ unwthtv­vࡌ anurࡌ univununi̳ࡌ uètunwyunivunࡌ veunuŃu£unࡌۃ ʣvan 

uniwnununiࡌunwne ztiunur­veurࡌ thࡌ vwunࡌ ˌunzunΎࡌ uniuniࡌ uÅve un­wetyࡌ �uniwunviunweunࡌ unwࡌsuper-giant stars 

unࡉuࡌ� ࡌvuĂߣunࡌsupernovae. ȕvununiࡌunwࡌe unthzthiunununiununiݭࡌࡊ wunununtwunࡌ unvunvunࡌ untzuďunӑe tryzࡌ
w֭tuďࡌur֮unګevuįunࡌ vyunununࡌ unthewununiteunࡌ thioveurࡌ tiuėࡌ treuniunࡌ uniɼuniytࡌ uډ�ve thuĶunࡌ wvunࡌ wtuniu�unࡌ unԔࡌ vwie 

vununwununࡌ ࠝvywne wvunzࡌ wuĄthtࡌ Նࡌۿ unthv̴ࡌ ununtunࡌۄ unxunكݧunࡌ wuniʷࡌ ʐؕaneuĸunࡌ vununiwunthuniuniuࡌ�
yeune untytrueunivunthࡌtvithiࡌ vunvzununi̗ȡununeurࡌ uuniԖe ununiࡌununۇuÅwiࡌ ɑunࡌ viunivetunuđtzࡌ vunwڬununeӋࡌ untuࡌuÅvtunࡌ
unvununur­unv̼ࡌ

Ȕyࡌ wiunwe unviwneunurxࡌ unzun׿�uniࡌ untuunwvࡌ vwiunࡌ ɂuğunvࡌ unun҃ununiurun˻ࡌ eweuniࡌ unwthitvࡌ unyvununi­unࡌ
unthivetࡌ vvunࡌζunivࡌu�ununiժࡌ unࡌ wetzࡌѱunuĐurࡌwunzࡌunwࡌ vunvitiרu�̵ࡌ u�wvࡌvununiࡌ wunࡌ ununzࡌununtrueʣvuniunivࡌ
unȢunwvࡌ vwiyࡌ unve unthiࡌ ye ˄uniwewnunyࡌ ununࡌ unࡌ uńvuntiunuŪࡌ Χunݎvununiuntryuntunࡌ eunvthɴunve yunvࡌ yunࡌ
vununtwununࡌѲunu�ununiࡌȡetywөu�uniͤࡌͱࡌununiӌࡌ uŠuàࡌtuttituniununiࡌzununvunࡌп՞t̶ࡌtunwwnunzvzuntvtunvunࡌyunvuniɴҽve 

vwiunࡌunvunڊࡌwࡌuutrࡌw٢vwevununࡌwuµߔࡌuĜࡌwunxunΏࡌ uŠuÔࡌzxࡌthiununɥtiuęuࡌ�wunvݮࡌe untu�eunvࡌunvuntܣΟࡌanuࡌ�uß˳ࡌ
Ȣthࡌtweunߤܤvwunivࡌvvunࡌwnuntuunࡌunwࡌuntwсuniuntiununiࡌunwࡌtrunࡌˆtwetܥe ununiurࡌuntvvuntunؖunvtiunivࡌtuuntutiࡌteunࡌ
yunࡌ u�tiuࡌ� ηanv̷ࡌ ϫunvununtuࡌ tununwvivunࡌ unwࡌ vvunࡌ ЭȇtЅu~Іtun׹evtuࡌ uŊȔu£vi؁tuniunununiࡌ ȇ֯҄uğunwunࠋtrࡌ
εunun޷unڭzࡌЇtunzunuÔࡌ un­vvununvݯࡌunvࡌyunࠁࡌtwunwnune thiunͥࡌ͵trͿࡌztuĐthitiʈuniࡌzunрۅʞࡌunؗȲࡌwְuÄvࡌuñuµࡌ
ununttryunveuࡌ�unvvtvࡌwunvvuࡌunwࡌviyununࡌvvan ͦ̊ࡌ tuࡌ

θˁ݊ࡌ tvָu®ؙࡌ ࠞtࡌ Ӎࡌڋ ɼtilmvࡌ ؀uniunwࡌ ࠟvtu�ֆࡌ thunʢࡌ˼ֳ҆ۆ yp֔ҟࡌ իunلyࡌ߁ vununwִvࡌ
unzunv�vtiwyࡌvunun̸ࡌtunࡌwunࡌviununuĬeӎࡌՐunuࡌvuāe ȁvwunurwuࠈࡌٿ�wunwnuneunuࡌwunvvetࡌzɧunzunࡌunࡌ
ve٠vununviࡌvunviunࡌthࡌ vununthunviunvzuÙࡌ thwࡌvwie urununiuntiuķthࡌtwࡌɵunuĴvyvࡌ thunࡌuđeununࡌuvan ࡌununuŖ҅unؚviunurࡌvwiunࡌࡃ
v۰vthvuntࡌ uru�uniununituxࡌ uŊࠠևtҠࡌ wunࡌureʏyuniurununivࡌununiࡌ uĶvunࡌunvv­thtࡌvunteunࡌuntiࡌ ethzununiuntunɽࡌtwࡌye 

ˈwytununuÔ˽ࡌyyࡌˈwuntiuĮunࡌwunࡌunzununiࡌununiurױࡌvethࡌthtiݰࡌyࡌurthuniununitntࡌthiunࡌնeunteunvݱࡌan ݲunࡌ
vvwvtvuntࡌӏtruniununivthuࡌthine ˆuniwunvununࡌthunࡌtrturunܦyurࡌthurࡌԾvuntrࡌХ̘uvӧࡌureuniunwv׺ࡌ࠰­unvࡌunʔߥunviunࡌv։e 

һtvun ࡌurӨuniunthiߘuࡌyunࠆࡌwevununࡌuąunࡌԿunvuŏࡌzwvࡌunwtuđuďײࡌtnun̹ࡌЛunࠌࡌu�turwunࡌunthiࡌvwiunࡌv۲tnֹvunuĐࡌ
urununiununiwthࡌuniunࡌwunuġxࡌuntruunviviuŨࡌthivࡌvununtieunzununiȲunࡌ޴ࡌvunw�֜tࡌuãࡌvxurvunvununiࡌu�vunwunࡌztrwnࡌȱzֱvࡌ
ɶevunvࡌɃvࡌtre twnununununivࡌvunwe untiࡌuntwanunthiununitrࡌМunwnunu�ve un١unࡌuntiࡌyunࡌtiezࡌʓweunޚununiunࡌɐuniࡌ
tuununthu¸turunչࡌteunurunxࡌuniunΐࡌwwiunvࡌwunݳࡌunࡌunwuntiunve urununiunwࡌߙunuûࡌu´untuvunvࡌuniuniࡌunwvࡌwuniuniwunvuneuåࡌ
гɧe tuve ununiunwetiࡌtunࡌuniunࡌ݋zevࡌtiɽunࠫࡌՇvࡌvuntvunwuni˾ࡌ ֲuķࡌuñtʐeunvunࡌvunࡌѳe wunupࡌȦuunune vunࡌ
ye vuġunitvunturࡌ urununiununiuľtrࡌ tunࡌ uû·vࡌ ununࡌ wunࡌ vununiࡌ ˜ununun˝ࡌ ࡌuĵunש trunࡌ wٶwunvununࡌ ypthʷࡌ unߦtinࡌ
uniuniun߀thԉwunu{ࡌ uńunࡌvunwunࡌ uniunࡌ thuniӐֵvuntununiࡌu�vࡌ anxࡌ ununivuniɑɂvѡvࡌtuwunuŃunvwvun̺ࡌ tu®ununࡌ tuvyࡌ
uæڌunthunivࡌ ϲwvuġunwunwunࡌuunȦɥvtiun˅uࡌ� un­vvununvunࡌ yunvࡌun­tࠇࡌwunwnununࡌwunࡌՀunࡌ݌unvࡌunieunuĠtixࡌ
Ձunvࡌtiuniࡌwvunࡌ՟ununuĔuntuwnthtrࡌ



Dirk Evers 

ˋuniyࡌvunurunithtununiuࡌ�tvunwunࡌwevunࡌuruniunununtwunurࡌanurࡌwvunwne wuntyyࡌu�eunࡌzvunvununiunuࡌytevvvununiunuࡌ
ٛy­wwnwuniununuࡌyununiwnࡌwneunzevvuniwe anuĶtu~zun܎vthununࡌununࡌwnunthtࡌununࡌzvunvununiuntuࡌu�uāunࡌՌeunࡌzvunvununiunࡌ
ʈtiࡌyunࡌunٕunizteuneunivࡌ wnunurtiuntywununiࡌwevunࡌ unununtvithࡌ unvunvv�wneurࡌ unuÿࡌzthࡌ unvievwuģunuĖun̨ࡌ бuniؓunࡌ
thˎzununiuruniuniuࡌ�yunࡌ­uniuniwunۉunyࡌvununthunurࡌӈunwuĕࡌwuniuķwtࡌ univunࡌunwewnunve vewzevuntu­vtrࡌwneunvwiunurࡌ
ͷ͙uuࡌϦࡌuńuāwȮࡌwwu�vvࡌwiunwe thiounununiࡌwnun­լvixࡌ͸uuu͠uࡌxununvunࡌuntivunvࡌtyve uuĄvࡌuanvuŚࡌtvࡌ
uĴրuniunࡌtuntuniuĸࡌu¼vunteununiʞࡌ anurࡌ etieu�ʢuğununiunࡌwun­turࡌvunwtuthuĘe vunࡌuniun­tevunthiࡌwizurvunveunithࡌ u�vunࡌ
ࡌvunvununiunڧ uĜtuࡌvunurwunvwununiࡌununithixࡌ uniuĖwunvunvvࡌwunupࡌ wununtivixࡌ wuniuÊࡌ unie­uĸwnunthiࡌvxuru¿unvununiuࡌ ununࡌ
vցunvࡌ u�unuĔࡌ vvunvࡌ twe ununiࡌ yunzࡌ vunwthurࡌ wunwunࡌ Սunyuxࡌ wvvunwvwiࡌ yunࡌ vu¸untruununࡌ ununࡌ
uunvtivwnt­tiurࡌ vunӉwunvtununithࡌ u�unurunxࡌ wvࡌ unւunwturࡌ ze vununthieurࡌ urunwnuĕࡌ teɋvtilmwvthࡌ yunࡌ
thˎwanunwuntiࡌ untiࡌ vvyࡌ wuniwwunھununuÙࡌ uíuniunࡌ uniunࡌ vve unun̒vunthviunurࡌ vununwwvࡌ wɏvwnunwunwe 

uunvtivwnun˅uruࡌ wvwvvࡌtɳtࡌЄununi࠻uniununࡌ anurࡌȍunzununwࡌ ȓuniviunununiࡌ Մwuniurࡌ uniuniࡌ uŞuŧͼuŤ̩ࡌ thvࡌ uniunࡌ unࡌ
ࡌvunvteununiuniࡌunࡌvunࡌun˓vwnunitu­vunurࡌzunࡌvѮunvࡌwvthtuyࡌurunitevvuniununiunuࡌ unviࡌՎunwࡌvtilmwtiunivࡌthuruniunuÅwtuniڿ
uĮuĜwۀvunࡌџurࡌwwiuniuvࡌunvunwunࡌvvunࡌunzevvwn­wࡌanurࡌveuĔu¼etun߉vunࡌvye vveunupࡌʏve­tivweurࡌ
ˋuniyࡌan wɷzwneunununiwunࡌtteu�uniununiununi̪ࡌ

u�vɏunࡌ vununٔvࡌ wunivvunwunwe zunvtivvunߨuniࡌ­ ֪unࡌ vvunࡌ unevunٜࡌ­ unzuneʕwuntununiunturࡌ
ࡌthiunࡌ­uni�ࡌvֈunvࡌvunࡌ­unٻtuniࡌunvixࡇvtunࡌuniunࡌʉuniunࡌytvurࡌtࡌvveunuĢth̫ࡌthanvࡌthunivࡌthinunࡌu�vࡌurunivunwtvק
uuunࡌabundance of light .elements un­vvࡌununࡌvzurvunveuėuࡌ vetuni­wࡌunuµurࡌtwtnvֶwɷ̬ࡌtunࡌ tuvunࡌ
wuniwwevununࡌvununueuruŎࡌ ࡌunݪ uniwҸununiࡌ untiࡌ univvvࡌunuunwunٝwunࡌ vunuzthuėeur̭ࡌȐe unvununiurunu¾urࡌuÄveunvxࡌ
uüڍvࡌ uÊunࡌ u¼ʕuniفunvuruniunviࡌ uniwvtheununth٣uÊunun֫unࡌ uniuniࡌuve eunvvithࡌ wunitwunvune zteurunivteunࡌ unࡌ vevvununiuniࡌ
șwunwunivࡌu¸wࡌwieviuniwwࡌ uŉuà˱ࡌ uŉu�un4˲ࡌ ݆unࡌthiounࡌu߿�urࡌwuniࡌvvunߩࡌunithwetununthinࡌ th̻unuØࡌ ußuà˙tuࡌ Нuniunࡌ wunࡌ tuęࡌ
uðvvunwnuranxe wuniyࡌtuvunࡌuntryunࠀuÄࡌuntriࡌu�e4 · tuvunvࡌ tiunࡌwunthunuŁwnyurࡌ uniuniࡌunzvַvuntࡌunuĖurࡌ vunurthunࡀ
ࡌyҿunuśڨܡ

Зߠunࡌ ʶunࡌ unwewnȞtiࡌ wunivˀvunࡌ uniunࡌ vunؔunuÄwwytixࡌ ҇tureunv̮ࡌ Иe ˄uniweununyࡌ unvuntvunurࡌ
u�th޶unu´unviuÑࡌ urununiununࡌ unuµurࡌ vunvࡌ wvuniviunࡌ tivunࡌ unzunvunࡌ zevan vunࡌ etwun۱urࡌ u�untwࡌ unࡌ wiwխvixࡌ
truntttwnunununeurܢࡌvunve vv­unࡌuðuuunwuniuniv̯ࡌyunࡌvununivununivu¾unweuࡌ�eunievvthࡌunivࡌvununivunthuniyurࡌvunࡌvununtiࡌ
trtࠪuࡌ Ϣࡌ wve untvwnunwevixࡌ ureuniune anurࡌ witvࡌ unvоve ununununiࡌ unՕevࡌ uve uöunvthuĘuniwunivࡌ yunࡌ
u�uniunwn�xࡌurtruniunwtuthࡌwununࡌununࡌvunivvࡌvvunvࡌunwu�vxޑvࡌwununࡌurwunununviwunurࡌtunioࡌwthununthunࡌuntiࡌɋwvvࡌ
Ӧunievvࡌ̰࠯ȓunivvࡌɆvvwiunvࡌҁununuthunivࡌwvunࡌurwԕtueveunivࡌuûunvtryunࡌuntuࡌwunvvevࡌҼunvun viunityeuru{ࡌ ununࡌvtࡌ
uĮunx̱ࡌtzunߡvࡌuşࡌuįunvununiurࡌuntrivunvࡌuÊunࡌthwvࡌthan�ࡌyunࡌunie­vtiununi̓wvunvununiuŖvunvunitࡌu�un˒unࡌun­݇ࡌunvࡌ
trࡌ vunvwunࡌ untuunwvࡌ uŞ uŨuãuÙࡌ Ȉunwʽununiunࡌ urunvunzyurࡌ wnwtyvࡌ unࡌ yuntiw̔viwuþࡌ untuࡌ uãuşuŤࡌ ununvtilmuniurunuࡌ zwvࡌ
tr vununurzࡌ ࡌ͚ͧ͘ ununvununiurunࡌ љvevࡌ ࡌwununࡌunvununi̖tuntunۈuniewtnuĢununi̕wࡌunݫࡌwփyuniࡌu�ununivࡌthwvࡌvunݍ
trzunߢvࡌ ͣ΍;ࡌyunࡌ vunwwunvuntyߧve wn�unࡌ  unwࡌ euniunwvv˸ࡌ ununࡌ yunvࡌzwnunteununiunࡌ Ѡӊࡌ uniunwʽununiunࡌ
҂unwzthunuࡌ� vtࡌ u�vɶࡌ urunwvunvununiunuŏࡌ yunࡌ veunwzࡌ Ƀʝࡌ untriࡌ vthurwnunvyٞthࡌ ЙԈࡌ triwvvveunࡌ
ࡌuniwtr ewࡌքunttwwࡌu¼tiunurwvunurࡌyuntrwwununiunہ anurࡌununtte viwݬwقthࡌКunࡌvunuwwwࡌuĘ­vtԍunࡌ thiunࡌ
ࡌevxࠊ vunwzunvvࡌ uįunࡌ tuvunvࡌ unՖuntyࡌ thivࡌ thiunࡌ u۾�eurࡌ vthyࡌ unwunwnunvunࡌ euniunvvxࡌ untiࡌ ye Տununࡌ
ࡌwununࡌwvunvunʇࡌanurࡌunuĢttuvieunک uniunvࡌ unwԷүununivࡌ teunࡌ unwࡌ݈ؽwvࡌwࡌڪun�șthtrࡌ t wtilmunvࡌ unutࡌ tyve 
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uniywuĴvununiunࡌɝࡌvvunࡌФuniɐwevune ununiu�unurࡌwzࡌthࡌuniunvwunviࡌvethu£wtryࡌuni­tuɨeuniࡌu�uniurࡌuntwunؘtiࡌ uĵwnunvununࡌ
unԓࡌthtitrthi­truuࡌ�

tࡌؾ untrunvࡌ etewununivunࡌ wunivwiࡌ viunwnu�yvࡌ truniuࡌ� hununuŃtietyࡌ uni­vɨetiࡌ van unٟviࡌ࠮ zunࡌ zteurࡌ
ࡌununiunvvu£yunࡌuñuniurࡌuĠeunߊvuntryzunvunࡌunۂunࡌunteunvunࡌwuniunwurunࡌϿvixࡌunteuntun̲ࡌuntiࡌՅuĠwuntununiࡌtrunࡌvunvࡈ
vwvh ununiunwvh teօunuĵࡌ ՘ununiununiࡌ vununiࡌ unvȱtiࡌzunvwnunununiࡌ vuÑu�wnunvununiࡌ �uęurࡌvunttwࡌم ݉unࡌu�rm 

uni­vu®ununiࡌ tilmtuࡌvununzununiuࡌ untzvununi˹ࡌ un֬u®uĄvununi˺ࡌ unwthtv­vࡌ anurࡌ univununi̳ࡌ uètunwyunivunࡌ veunuŃu£unࡌۃ ʣvan 

uniwnununiࡌunwne ztiunur­veurࡌ thࡌ vwunࡌ ˌunzunΎࡌ uniuniࡌ uÅve un­wetyࡌ �uniwunviunweunࡌ unwࡌsuper-giant stars 

unࡉuࡌ� ࡌvuĂߣunࡌsupernovae. ȕvununiࡌunwࡌe unthzthiunununiununiݭࡌࡊ wunununtwunࡌ unvunvunࡌ untzuďunӑe tryzࡌ
w֭tuďࡌur֮unګevuįunࡌ vyunununࡌ unthewununiteunࡌ thioveurࡌ tiuėࡌ treuniunࡌ uniɼuniytࡌ uډ�ve thuĶunࡌ wvunࡌ wtuniu�unࡌ unԔࡌ vwie 

vununwununࡌ ࠝvywne wvunzࡌ wuĄthtࡌ Նࡌۿ unthv̴ࡌ ununtunࡌۄ unxunكݧunࡌ wuniʷࡌ ʐؕaneuĸunࡌ vununiwunthuniuniuࡌ�
yeune untytrueunivunthࡌtvithiࡌ vunvzununi̗ȡununeurࡌ uuniԖe ununiࡌununۇuÅwiࡌ ɑunࡌ viunivetunuđtzࡌ vunwڬununeӋࡌ untuࡌuÅvtunࡌ
unvununur­unv̼ࡌ

Ȕyࡌ wiunwe unviwneunurxࡌ unzun׿�uniࡌ untuunwvࡌ vwiunࡌ ɂuğunvࡌ unun҃ununiurun˻ࡌ eweuniࡌ unwthitvࡌ unyvununi­unࡌ
unthivetࡌ vvunࡌζunivࡌu�ununiժࡌ unࡌ wetzࡌѱunuĐurࡌwunzࡌunwࡌ vunvitiרu�̵ࡌ u�wvࡌvununiࡌ wunࡌ ununzࡌununtrueʣvuniunivࡌ
unȢunwvࡌ vwiyࡌ unve unthiࡌ ye ˄uniwewnunyࡌ ununࡌ unࡌ uńvuntiunuŪࡌ Χunݎvununiuntryuntunࡌ eunvthɴunve yunvࡌ yunࡌ
vununtwununࡌѲunu�ununiࡌȡetywөu�uniͤࡌͱࡌununiӌࡌ uŠuàࡌtuttituniununiࡌzununvunࡌп՞t̶ࡌtunwwnunzvzuntvtunvunࡌyunvuniɴҽve 

vwiunࡌunvunڊࡌwࡌuutrࡌw٢vwevununࡌwuµߔࡌuĜࡌwunxunΏࡌ uŠuÔࡌzxࡌthiununɥtiuęuࡌ�wunvݮࡌe untu�eunvࡌunvuntܣΟࡌanuࡌ�uß˳ࡌ
Ȣthࡌtweunߤܤvwunivࡌvvunࡌwnuntuunࡌunwࡌuntwсuniuntiununiࡌunwࡌtrunࡌˆtwetܥe ununiurࡌuntvvuntunؖunvtiunivࡌtuuntutiࡌteunࡌ
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But when we estimate the amount of matter and energy in· the 
universe, we see that the critical density is not at all reached. The different 
methods take into account first of all the amount of radiation and of 
ordinary baryonic matter (mainly protons, neutrons, electrons). But then 
cosmologists have already discovered evidence for more matter which is not 
visible but shows effect in the way galaxies rotate and bend spacetime 
around them. This is called dark matter. It might consist of invisible stars 
like Brown Dwarfs, of supermassive Black Holes or of new forms of matter 
produced shortly after the Big Bang which we do not know yet called 
Weakly Interacting Massive Particles or WIMPs. The latest figures given by 
the WMAP project suggest that there are 4% atoms and 22% dark matter, but 
together supplying not more than 26% of the critical density. 

But since 1998 there is new evidence that Einstein's cosmological 
constant was not such a great blunder as Einstein thought it was. It was 
discovered that there is a certain type of ·super-novae whose relative 
brightness is related to their distance. Together with their red-shift their 
radiation provides information · about the rate of expansion and the density 
of the universe. The results were a sensation. The super-novae appear to be 
too weak for a universe expanding at a constant or even decelerating rate. 
On the contrary, our universe seems to expand at an accelerating rate. This 
implies a positive cosmological constant that works against gravitation and 
accelerates expansion, and at the same time adds to the energy-matter 
density of the universe so that it is dense enough for a flat geometry. About 
74% of the mass/energy density of the universe is composed of "dark 
energy" that acts as a sort of anti-gravity. This energy, distinct from dark 
matter, is responsible for the present-day acceleration of the universal 
expansion. This scenario is now called the Cosmic Concordance or the ACOM­
model (Cold Dark Matter with a positive Cosmological Constant A). 

But what is the cosmological constant or dark energy and how does it 
fit into our physics? We don't know yet. Some associate this term with the 
energy density of the vacuum because according to quantum physics even 
the void, the vacuum cannot be just nothing but its energetic ground state 
should fluctuate around a certain value. But it is difficult to determine this 
value. Others promote what is called quintessence-theories which see A not 
as a constant but as a negative pressure field which is closely linked to 
matter and changes over time. 
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Anyway, the Cosmic Concordance suggests that our universe will 
expand to all eternity with accelerating speed. Its geometry is flat or nearly 
flat. But the observations allow for either a small positive or negative 
curvature. Even if it is positively curved thus having a finite volume, it must 
be many times as large as the part of the universe we can investigate with 
our instruments, i.e. from which we receive electromagnetic radiation. In the 
case of real flatness or slight negative curvature it is infinjte in volume, 
which provides semantic problems I will discuss later. 

But the Cosmic Concordance leaves open a number of important 
questions. It provides no reason for the fact that the universe is so uniform 
on the largest length scales and in its microwave background, which shows 
fluctuations less than 1 in 10.000. As early as 1973 Collins and Hawking 
demonstrated that even very small disturbances in the homogeneity or the 
isotropy of the universe in its beginning have the tendency to increase and 
reinforce so that there should be much more inhomogeneity than we observe 
today. This question becomes even more pressing when we become aware of 
the fact that opposite regions of the space we can see now were more than 
light transit time apart and could not have been in a causal relation with 
each other to establish the apparent isotropy-they were beyond each 
other's ''horizon". At any time the cosmos was larger than its causally 
coherent regions. The isotropy then must hc\ve originated immediately from 
the singularity. But this is the point which classical physics is not capable to 

describe anymore. 
On the other hand the existence of stellar objects and galaxies soon 

after the Big Bang requires at least small fluctuations in the very early 
distribution of matter so that in denser regions matter would concentrate 
and eventually form galaxies. In 1992 the Cosmic Background Explorer 
(COBE) satellite indeed detected very small anisotropies in the cosmic 
microwave background. These cosmic microwave temperature fluctuations 
are believed to trace fluctuations in the density of matter in the early 
universe, as they were imprinted shortly after the Big Bang. Where do they 
come from and why do they show such a regularity on different scales? 

To answer these and other questions of the standard model of Big 
Bang theory Alan Guth, Andrej Linde, Paul Steinhardt, and Andy Albrecht 
invented the so called inflation model of cosmology. It proposes a period of 
extremely rapid (exponential) expansion of the universe shortly after the Big 
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Bang, during which the energy density of the universe was dominated by a 
cosmological constant term that later decayed to produce matter and 
radiation that still fill the universe today. The inflation theory links 
i�portant ideas in modem physics, especially quantum physics, to 
cosmology stating that initial small quantum perturbations in a quantum 
vacuum were rapidly inflated to the spacetime cosmos which then started to 
expand according to the standard model. According to inflation theory, this 
inflationary phase has smoothed all inhomogeneities, has produced a flat 
universe with a density close to the critical density and left over the 
anisotropy necessary to provide the starting point for the emergence of the 
large scale structure of the universe. 

But quantum physics might also be used to say more about the very 
beginniog of the cosmos, the origin of the initial singularity. If the entire 
cosmos itself can be understood as to be subject to quantum mechanics then 
there might be an initial pre-infmationary state out of which the universe 
emerged spontaneously according to probabilities which can be described 
by quantum mechanical laws. Such spontaneous transitions are called tunnel 
effects. Classical, non-quantum-mechanical physics (which · includes 
relativistic physics) breaks down at very small distances in space and time 
and at very high densities because quantum effects must be taken into 
·account. This distance is called the Planck length (1.6 · 10·35cm), the time is 
the Planck time (5.4 · 104.4sec). That means that when the universe was less 
than 5.4 • 1044sec "old" it could be perceived as a single quantum object 
having emerged out of a most general initial state. 

One candidate for such a theory was proposed by Andrej Linde of 
Stanford University and is called Chaotic Inflation. According to chaotic 
inflation, the initial state is a kind of indetermined spacetime foam out of 
which universes start off in a completely random manner. In some universes 
or regions of them the energy density will be higher than in others and 
inflation could ensue, producing the observable universe by blowing up a 
bubble of this primordial spacetime foam. This speculative cosmology is 
difficult to test because there is no possibility of getting information from 
outside our own one bubble of spacetime. 

Others speculate about many Big Bangs which initiate each other so 
that even out of black holes within our universe tunnel effects could bring 
about new universes which are not part of our universe anymore but exist in 
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their own spacetime.10 Lee Smolin assumes that new universes which are 
spawned within black holes might retain a memory of the laws in the 
mother universe. Alan Guth and Edward Harrison even think about 
producing mini Big Bangs in a laboratory. Is our universe the result of an 
experiment of physicists in another cosmos? Others propose what is called a 
Big Bounce model where space and time exist forever and matter filled 
universes emerge through spontaneous contractions of spacetime which 
eventually tunnel into an inflationary universe. And still others try to think 
about non-spacetime connections between the "multi-verses" so that our 
universe shows certain features only if it ii, one among many universes-all 
highly speculative theories yet, which promise still surprising future 
developments. 

II. Theological Questions 

Having sketched a rough picture of the overall scenario of the standard 
theory and its speculative extensions I will now tum to the theological 
questions raised with regard to the cosmos and its creator. I will concentrate 
on five fundamental issues which I will discuss in the light of modem 
cosmology: Where is God's place in the universe? Does the cosmos have a 
purpose? How is God involved in physical processes, and what can we say 
about divine foreknowledge and providence? Is the cosmos infinjte and 
eternal? Finally I will reflect .on . the enterprise of physics to develop a 
"theory of everything" and try to identify areas of future discussions 
between physics and theology. 

1. Where is God's place in the universe? 

Einstein's theory of relativity not only became the foundation of modem 
cosmological models, it also was a revolution of the traditional Newtonian 
understanding of time and space. That is an often neglected fact, because in 
cosmology an absolute time and an absolute space are reintroduced by 
referring to matter as to an inert homogenous isotropic gas so that we have 
an age of the cosmos as well as an inert frame of reference representing its 

10 For this class of theories cf. M. REES, Our cosmic habitat, Princeton NJ: Princeton 
University Press, 2001. 
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۳vuniӃyunwuÁࡌ wunithu¡unitwࡌtrunࡌ wthuntryunwnunvthࡌ unwࡌ wunurunࡌ܅xununwunyunv࠳uŎࡌ �uĂunununࡌ д֕ tywunvtࡌtrunࡌ
БעѶućtwvunࡌ٥ uÆwiununyږգućunyࡌ țunithࡌ tʙunwunܨʧѣwࡌ wiunvunޜvࡌ ρun·ɒvࡌ ϐvɓunȳuħɒҌwiࡌ uì޸unułͰࡌ unwࡌ ࡌzݸ
ununitࡌ unthiࡌuĹyӬࡌ ͨuŧth xzyvuŁvxࡌurӲܰȨuÀwѷztࡌuntiࡌ ʮvunࡌ  tyunthwunvunu�ˢ13ࡌun·univ߬ڐ֊ˡࡌϓuěӔˠʟࡌuntiࡌܗunݒܩ

thwwࡌ thࡌ uuntunࡌ܆ vununwunyunɊࡌ wn֖ҡࡌ vunڵtitiʘununࡌ uéthunwunvuniˣunࡌ vununiunununyࡌ uuununuoːࡌ unthiࡌ
vun؛unޝthֻࡌߚ ununࡌ unࡌ vun؜unv׌ununiunࡌ؝ ࡌܘtʊݹ ʊȼࡌ ࡌʒуȩӭܪ Ѥӕࡌ ࡌӮً׊ݓ ࠢunࡌ uniӯּݺthvࡌ yфࠍunࡌ wunࡌ

11 ΩwࡌvtuĤthࡌ࠱twͩࡌ΅ͺuáࡌuË�ࡌu�܀ytiࡌtiyuÌtuхuÍҰt�ࡌtit܈ytyࡌЋzvttѯࡌuytݨuࡌttet׵ʨࡌʸvࡌ
�tuÍttwuőࡌuÌttݻࡌvࡌtivʾu¥Ȫࡌtԗࡌwttu�vࡌuvtvࡌԹuÐvyࡌu¦ttuvtttwyv�tthuzࡌuĝԘࡌuÌvࡌumu uzwzthythࡌtttu҈�wwvwࡌ
ɍyttԌteࡌtiࡌućtࡌy�yݼࡌttࡌtytunthzࡌߛut˂thyࡌtttuÏvࡌuªttލࡌtiࡌttvʿthࡌwtythvࡌywࡌtittࡌyࡌ
tnȻvu³ȻtΑࡌuŅthryΆࡌyz�ࡌtu�ʿɦࡌy�wࡌthy߽vwࡌuÎyȤ֋ѥte׈tiࡌuyttiࡌuvtiࡌɠࡌנࡌwzuࡌ�
ytuwumzvtht�thrt�ࡌumu uzwu§tyu�t�ࡌu�tuĤtiьɿtev�ࡌԙvwʨtevu°vtetࡌwvֽࠂࡌyࡌytwࡌthvu�thvࡌuªࡌuzvuÂtuniࡌ
tiv޽wҢvtiࡌthy߭u³ࠩࡌvࡌɟࡌvתvࡌԮ܏tevࡌtuzvtwuywvىtࡌv׶zvɌvuŅࡌˮtiuÚࡌthϜχ϶uŒࡌЬvtyࡌyzvࡌ
ϗ࠺tݽvwv�thinࡌut؂ɍtࡌthrvtࡌuvtttv޾v࠼ࡌułոyvࡌtwzvtevttࡌuÓuÞuťͻuÕuࡌuªΒࡌϕwtɺvthty�ࡌ
u³yuËvttyޞwu�tࡌuîvty؃�uࡌuzwtiv�wu�t՗thzu�vtyࡌϹyҮјࡌˇyࡌu�tu�tytyцtevthࡌuttwth�thtvyࡌ
tyt�tywthinࡌtythࡌthuࡌ�u�ΰЍϡuࡌtitۋthׯtuvzyvɩtuvtteΓࡌuگttitivtࡌu�vtثyɈͪࡌu�u�uuŐࡌu�uuá̙u�ušu�uœࡌ
u�uÞ·uÕuŘࡌ
12 ϣ֗ࡌ wࡌЁuÍthuwࡌuÓt۴ճtࡌ؞vyzޟtttࡌuŢ΀uͽuࡌt̿ࡌu�uŢuâuÕࡌu�tutntttࡌңtttu�tnv۵࠽vyࡌyѸwtth߮tyvࡌwtytr�ࡌ
ywࡌwtuttvޒteࡌtriu¥ࡌ�ݾࡌ�؄yz࠙ttvࡌwvڂtࡌܙ(tanquam sensorium divinum). 
13 ,, • • •  ythwࡌyzvࡌЮtu°tࡌwzҤࡌɟࡌvɠ�ࡌЦu¶vtithrthzu�u uvztࡌuytttࡌuîvthtnuʋ܊vࡌ˿يyvtࡌtuzɺuntwࡌtiࡌ
vu¥twvtwࡌttuÍtiҥvtwࡌuȪɌ�tiࡌyułՂڑwtnvuäࡌyyࡌ�uĥwtࡌʾytࡌuôࡌyv�ࡌtthtttwࡌtvtimwʋپzu�vttࡌϔtࡌ߃
tethvzҦwytiࡌthrztࡌȖt֝ˇtewu¶tuuËࡌɎvtuô˕ࡌuÓuŭ̀ȂuࡌuЕЧЏuࡌuŭvࡌیythttࡌuÎyࡌyvuĥࡌ�Ԏvࡌutriu�˂ȣt́ࡌ
ψtiࡌtivuv׷޲ځuࡌϬ�u¥࠾ڰzteΔࡌtuz࠿ۍvtrìͫࡌuť΃uࡌuš͛uâ˴͂ࡌ
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God and Physical Reality 

·uniuÁ·uniwunthunࡌ unࡌ wxyunɪunvׇxunࡌ؟wnunvuuru~thinuniunˍࡌ wnwiunvzࡌ thunvࡌ vunࡌ ununiuÇthvununiunurࡌ uniyࡌ unࡌ tʑunwuĈunࡌت
yununuxunyࡌ uniunthࡌ vunࡌ wnunࡌ wiunuunࡌ wunࡌ ytununiޠԞtࡌ uunurˤunࡌ unununiununࡌܚ wnvyࡌ unyunxunࡌ ·thvzywࡌ thy߯unࡌ
wu¯tithuÀthvࡌuļunࡌurwԲuntimununiҋzࡌuzthwnununyࡌuøununwunthࡌununivࡌ u÷timununvtunjthunituࡌ thunvࡌ unth־unvunࡌ vunyunuÆz٨vࡌtounࡌ
ʪyunࡌvunɫunustiununiunuࠃࡌ­ԟunu­vuniunivࡌtvunxunununࡌunwࡌuntunxunࡌununiurࡌvvɸun̓14 

tuniurࡌ wnunࡌ xuࡌ ununithinvunuĈununiࡌ yֿunࡌ vunyunuĹyununiࡌ wunvwnunununiࡌ uunurࡌ ununiӖࡌ vvununuĺvununiࡌ ununࡌ unࡌ
vunthwu¯unthࡌ ununithࡌ vununitunivununiwࡌ vunthiunth·ununiuࡌ� Яunࡌ xuࡌ xununiԯtitiࡌ thunvࡌ thunࡌ ࡌunݿ origin unwࡌ
xuÀununvu¤ununiࡌwnyunࡌ wnvɪإunvࡌ uuunvࡌ yunvunࡌ wunࡌ ununwunʧthunittvࡌ vunyunthࡌ ʩyunyࡌuniunuļtitwvࡌ thintࡌ ʬu¡thwࡌ
ʪwiuniunࡌununthzwyuthࡌyunivtwwurzȳࡌvyunࡌtunununvwvئvuľࡌunthiࡌxunwyu¯unthࡌɭtunjtiunࡌtiunvwunࡌ·twurࡌununthiԛ̚unwnunvunࡌ
ࡌuniuruniu·t߰unu±vu׀ tunivࡌunwࡌyzࡌununwunࡌ�unࡌvunyࡌunununࡌthunurࡌununࡌtouĂunࡌfuture unwࡌvvununth·ununíࡌ ununࡌ·usunࡌ
unvwvunҎʭunvࡌ unvࡌ uĀthunv̛wunuĆunithuࡌ �thunࡌ vunthithiunࡌ unyvࡌ thiwuoununࡌ vێzunޡthuniࡌ uÇunࡌwۏtuniovࡌ u�thvthࡌ uvࡌ thunࡌ
tٵuntithࡌ uniwunࡌ yunvununithwunti͉ࡌ uūvࡌ wnunࡌ vunyࡌ unununࡌ thunurࡌ ununࡌ presently vywunvunvuwunithࡌ �vuuࡌ
xuoununޢununiࡌ utࡌ ytithuòunithuthࡌ ununiࡌ unࡌ yvunthunvvvuny ࡌyunthttḯࡌࡄ thunvࡌ vun·ununu±unࡌ thunvࡌ ununywࡌ ununiurࡌ
thvununiunw܁ڕunࡌ ytiwuòuniࡌ wun·univunࡌ wtࡌ ·twunyvۺthࡌ yuntࡌ ununivࡌ wxࡌ vurununiޣtit·univࡌ wnuniusyࡌ unࡌ
҉zݔېunׁuniࡌ ɮuąࠎuąɾvuœࡌ ࡌuĉuniՠۑtiԜz߱ܫ ununiurࡌur࠲uաࡌth߲ɹъ͊˪ ࡌ ·uniӗׂ׃ࠏuruĿыɮࡌ чࡌܬthwiӰࡌ uæwiەuniܭthuĉununiࡌȾțׄϭ˫ ࡌ
vununithizuntununuÛࡌ

Șununiࡌwunࡌununthࡌ uÒȘunvunࡌ vunࡌthunuru�uņࡌ �unࡌ vununiࡌ uõunwnunuoΕࡌ thuntࡌ thʟࡌtifjunwࡌ unittࡌ unyunxunࡌ
uõurޤࡌɹthࡌwwwࡌthunurࡌ vunࡌvzu±unwunvࡌ ʫunࡌ untunxunࡌ unthiurްࡌȶࡌuࡌunࡌ xuěwyؠunthࡌ unytࡌwthwȼunءӘࡌ
vunyunvuĆʉunitiࡌ ununࡌ tyunҊunࡌ thintࡌ us׍wunࡌ ࡌunwununɬuxununހ unvun ࡌthzyunvunvࡌͅ wunࡌ uĺthunࡌ wvunvunununununࡌ vthunwࡌ
vunywununi׋ࡌuniࡌvvununwyࡌ͆ڣthunurࡌvunࡌtvuntununithࡌvtifjތࡌunࡌvunwyآzthࡌ vunuunuÇɓthuniunv·tࡌununiࡌvuniȽԝunvzuniuÇࡌ
tiunuunthiunuࡌununށࡌunࡌշunwttvࡌ·unitࡌɆߋvunࡌunuýࡌvuģununݙunithuniࡌuõvࡌununࡌʩu¡un޹ࡌuntwunu܂�unuģࡌunwࡌv˃wununiࡌ
wunvtwthunuࡌ�

2. Does the cosmos have a purpose? 
Ϛthiࡌ ࡌunގ ࡌununu­unvuniv·thiނ uýtimunwunࡌ vunࡌ ɡࡌ ѧtࡌ wnunxࡌ unwڱvuny۶unwunu}ࡌ ʹtuniࡌ uêunvࡌ titࡌ uniunusࡌ
uÒyvunvwҶv˖ࡌ xuĦthunvuniuntifjࡌ ununࡌyߵw·uniࡌuöununiythunࡌ ·uniʬununivunithuniunباxࡌ wvuntwvunࡌ u´unҭthunࡌ unvࡌ
unyzthࡌ unw׼zȩʦtࡌ unȽޥ˃ࡌu±vߜuࡌ thunur ࡌunׅࡌࡅ ɡuxunأthunurࡌ uniuniࡌ ࡌunރ wvunxununtࡌ unuýࡌ vvununtythuniuřࡌ ςunununࡌ
uøununwvununiࡌunޮࡌ vunuunࡌ unࡌywvʒunununࡌՈvࡌ �֘xvࡌthunurࡌyununࡌurunununiբuniunurࡌvwࡌ vythun٦ަununithtwuxuũࡌ
utiwࡌ wvunࡌݕ ɔunࡌ ytiuĦyunvunu�ࡌ Ȑunࡌ Ѓu�vthࡌ σvxwtiununiunupࡌ ununxunΖࡌ uÒОunࡌ unzu«untruĺࡌ u�vࡌ wnthvȮࡌ
·thixw֛thࡌvuİࡌthununiunࡌunvࡌwunvunu}ࡌunvࡌwڔvࡌwvtiuࡌ�vuÆࡌunˏ·unwtΠࡌyunࡌvununtitiwࡌunࡌےunԳunxvࡌuĉuniwununivunurࡌ
unvࡌununwthyݖΡࡌununitu}ࡌ·tiu´͇uŇࡌu�·unࡌvuĦzunthvununiࡌѦࡌunwu«unxvࡌu¹ʘࡌԊtࡌʭunࡌwunࡌun߄њuntu�ࡌuøununtyununiࡌϛtࡌ
wunvunࡌԚࡌ۔ړunthwuntrtuniothu�ࡌunwuntiwΤࡌvޓununwunࡌwuħuĈunivࡌwunࡌunvurunvࡌthࡌunˏtiunwࡌȨvthunʫvununiࡌuçunununࡌ
uëࡌ wnunwtivࡌ uħunބthvࡌ ununtࡌ Ϻun̂ࡌ wunvшwtunࡌ ʹunࡌ twvyunununࡌ tilmwࡌ xuozunth·ununiࡌ vunࡌ xvununtununiࡌ vwunȶةwuśࡌ

14 Ѐvࡌtrt߳ؤyࡌy�ࠐvtritumࡌuËyt̔ࡌ uĨʸ�ࠣࡌۓzࡌޔщࡌttttrtwty̜tɎu¦thtܮtumu ׉trythࡌՓyttvutuĤɦࡌywࡌȄuôࡌ
titttutuŀuĥ޿ࡌvwࡌttuࡌuuĝࡌvuÐtu°uĝۻteࡌuî֙tt֌vythr˥wࡌyzwޱtrާt�ࡌtuvߖvv�ࡌuty˦wࡌprimordial y�yࡌ
consequent ɿyۭߌuőࡌә͈ࡌȄthࡌtiίκЫthinࡌthvthɖձt�ࡌyu¶yࡌwұvtiu�vthࡌtuzuÂ۷ڒݗthyɩࡌѨyࡌ
trt�tvuttuĨyࡌܛu¤uÂwߴtuÂuࡌuѩࡌϑtu��ҲwthtΗࡌtuu܌�uĨuŔࡌuÞu�Ή΁uࡌ�

5 1  



Dirk Evers 

ࡌyunvunthܧ uéɕuniunwunvuni˞unࡌ wvununthwwiuÀunߪvyࡌ wunࡌ vunyunʤunithinunithxࡌ vȚuxunࡌ ߫yࡌ yunࡌ unywunvununiwytࡌ ununywࡁ
Ӫuunivununiwࡌ twunthuniununiunࡌ unwࡌ unwununthiwݏunࡌ unyunxunࡌ thunivࡌ wywunࡌ ununࡌ uniunivunyununivununiwࡌ Ցunwࡌ wyunࡌ
ࡌununivࡌunvܔwtunڎ Ւunwࡌ wyunࡌ wunvwunvࡌ wyuntࡌvununiwun·tifj̽ࡌ txvunvthɔthivࡌ wunࡌuéuniuniunwunvuni˟unࡌ trununvːࡌ
ࡌunѴtitutwuŁtytࡌtwtuࡌunֺࡌtun�ݴ ҍununiʥu�ɝ�ʗࡌtʑu�thtࡌu�٧thrݵࡌtʖtࡌu�ʗtࡌtifju¹ࡌtuȣ׻tthޛthintࡌӒu¤tiݐѢҞtࡌ u¹wࡌ
ޯunࡌuunߕunununiࡌ unuununiwunthࡌ tunithࡌ yunࡌthinunyunx·ʯtࡌunthiࡌuunvvununࡌ vunڀunwࡌ thunivthununununࡌ ࡌʦunu¯t׳
ѵtʤࡌ thiɞvtyࡌ vwunࡌ unwununthiwurunࡌ wttunvࡌ zuntiunithࡌ vuniࡌ wyunࡌ untzunvࡌ unwࡌ ywvyʥuࡌ� Вyunࡌ uniunuruniuntifjࡌ u¹triࡌ
тuöununtiwݑunࡌunyunxzࡌvunࡌvthwtiunxthtࡌwuÑࡌunwununtiwwununizununࡌuntiࡌthu¡ӫࡌuntӱunurࡌunwࡌywvthuĹࠡࡌyɕvthࡌvunݶࡌzࡌ
ࡌهunthuniwwن unwununvࡌ wnuniࡌݷ wnvuĆx֍ࡌ t׆unththwࡌththinununiwunࡌ vunࡌ٤ ·uniwunvunxʮuࡌ� ΨunࡌwnunࡌyȚuxtࡌ ununununiuŐࡌ
ࡌvununiunvuntiࡌuëtiࡌ�unwunvunwuniwunuࡌunwࡌunʯwvunܕӂࡌyunࡌ|unwܑxthwthunuࡌwyunࡌvthununivunࡌununiunvպࡌununiurࡌunununو
ࡌunyunvunithvwuÑۊ vvunwununiu÷ununࡌ vttࡌ untunvunࡌ thinthࡌ tovthunࡌ yun·tࡌ wunu÷unwunࡌ thxuniunwvvࡌ tvxununivunyࡌ
ࡌyvunvununtununuŚࡌununiunvvunwunixࡌuyttivxunyࡌyunࡌthunࡌunurټvuniwzvyvࡌxtiunuİunyxࡌunvunࡌwywxyࡌunvunwunwzvunڮ
Ϸunwnwununivuòthiࡌvununiwunthunithvࡌtytununivunࡌwnyunvunࡌ uryzࡌyyxunvvuntiࡌunwu«unxwunࡌ vunivunwvwࡌ tyunvunࡌununitࡌ
ިwunࡌtivthunࡌunࡌwununiunthununiwࡌ˭ununࡌuun܇unvvࡌȍ·unwunyuniࡌununvv11) uniunࡌvvunܯunythinunurࡌvywunࡌunࡌyvunxuntunࡌ
ࡌunthinununiwttuࡌv׫tiywunvunȧthࡌwڏ

ȁunvࡌyununyunthtݘࡌy·unࡌvunࡌunࡌviuniwunvuntthivࡌthin·unwn̾ࡌuëtriࡌunwununywwunࡌtwunvunࡌvunࡌyvununwytunununtu|ࡌ
uunvࡌxununiࡌz·wvunvࡌwunࡌvӓununiuwȾyunvࡌwnvuļࡌspace as such untyࡌϸunˍwununiࡌvuniv12 unvࡌunɾunࡌvununࡌvunࡌ
unununwմࡌ thunࡌ ththwࡌ unࡌ ttiunxunࡌ ununɸun�vunvzࡌ within space- a  thvun�ࡌ �yvxvࡌ wunxunwunࡌ
۳vuniӃyunwuÁࡌ wunithu¡unitwࡌtrunࡌ wthuntryunwnunvthࡌ unwࡌ wunurunࡌ܅xununwunyunv࠳uŎࡌ �uĂunununࡌ д֕ tywunvtࡌtrunࡌ
БעѶućtwvunࡌ٥ uÆwiununyږգućunyࡌ țunithࡌ tʙunwunܨʧѣwࡌ wiunvunޜvࡌ ρun·ɒvࡌ ϐvɓunȳuħɒҌwiࡌ uì޸unułͰࡌ unwࡌ ࡌzݸ
ununitࡌ unthiࡌuĹyӬࡌ ͨuŧth xzyvuŁvxࡌurӲܰȨuÀwѷztࡌuntiࡌ ʮvunࡌ  tyunthwunvunu�ˢ13ࡌun·univ߬ڐ֊ˡࡌϓuěӔˠʟࡌuntiࡌܗunݒܩ

thwwࡌ thࡌ uuntunࡌ܆ vununwunyunɊࡌ wn֖ҡࡌ vunڵtitiʘununࡌ uéthunwunvuniˣunࡌ vununiunununyࡌ uuununuoːࡌ unthiࡌ
vun؛unޝthֻࡌߚ ununࡌ unࡌ vun؜unv׌ununiunࡌ؝ ࡌܘtʊݹ ʊȼࡌ ࡌʒуȩӭܪ Ѥӕࡌ ࡌӮً׊ݓ ࠢunࡌ uniӯּݺthvࡌ yфࠍunࡌ wunࡌ

11 ΩwࡌvtuĤthࡌ࠱twͩࡌ΅ͺuáࡌuË�ࡌu�܀ytiࡌtiyuÌtuхuÍҰt�ࡌtit܈ytyࡌЋzvttѯࡌuytݨuࡌttet׵ʨࡌʸvࡌ
�tuÍttwuőࡌuÌttݻࡌvࡌtivʾu¥Ȫࡌtԗࡌwttu�vࡌuvtvࡌԹuÐvyࡌu¦ttuvtttwyv�tthuzࡌuĝԘࡌuÌvࡌumu uzwzthythࡌtttu҈�wwvwࡌ
ɍyttԌteࡌtiࡌućtࡌy�yݼࡌttࡌtytunthzࡌߛut˂thyࡌtttuÏvࡌuªttލࡌtiࡌttvʿthࡌwtythvࡌywࡌtittࡌyࡌ
tnȻvu³ȻtΑࡌuŅthryΆࡌyz�ࡌtu�ʿɦࡌy�wࡌthy߽vwࡌuÎyȤ֋ѥte׈tiࡌuyttiࡌuvtiࡌɠࡌנࡌwzuࡌ�
ytuwumzvtht�thrt�ࡌumu uzwu§tyu�t�ࡌu�tuĤtiьɿtev�ࡌԙvwʨtevu°vtetࡌwvֽࠂࡌyࡌytwࡌthvu�thvࡌuªࡌuzvuÂtuniࡌ
tiv޽wҢvtiࡌthy߭u³ࠩࡌvࡌɟࡌvתvࡌԮ܏tevࡌtuzvtwuywvىtࡌv׶zvɌvuŅࡌˮtiuÚࡌthϜχ϶uŒࡌЬvtyࡌyzvࡌ
ϗ࠺tݽvwv�thinࡌut؂ɍtࡌthrvtࡌuvtttv޾v࠼ࡌułոyvࡌtwzvtevttࡌuÓuÞuťͻuÕuࡌuªΒࡌϕwtɺvthty�ࡌ
u³yuËvttyޞwu�tࡌuîvty؃�uࡌuzwtiv�wu�t՗thzu�vtyࡌϹyҮјࡌˇyࡌu�tu�tytyцtevthࡌuttwth�thtvyࡌ
tyt�tywthinࡌtythࡌthuࡌ�u�ΰЍϡuࡌtitۋthׯtuvzyvɩtuvtteΓࡌuگttitivtࡌu�vtثyɈͪࡌu�u�uuŐࡌu�uuá̙u�ušu�uœࡌ
u�uÞ·uÕuŘࡌ
12 ϣ֗ࡌ wࡌЁuÍthuwࡌuÓt۴ճtࡌ؞vyzޟtttࡌuŢ΀uͽuࡌt̿ࡌu�uŢuâuÕࡌu�tutntttࡌңtttu�tnv۵࠽vyࡌyѸwtth߮tyvࡌwtytr�ࡌ
ywࡌwtuttvޒteࡌtriu¥ࡌ�ݾࡌ�؄yz࠙ttvࡌwvڂtࡌܙ(tanquam sensorium divinum). 
13 ,, • • •  ythwࡌyzvࡌЮtu°tࡌwzҤࡌɟࡌvɠ�ࡌЦu¶vtithrthzu�u uvztࡌuytttࡌuîvthtnuʋ܊vࡌ˿يyvtࡌtuzɺuntwࡌtiࡌ
vu¥twvtwࡌttuÍtiҥvtwࡌuȪɌ�tiࡌyułՂڑwtnvuäࡌyyࡌ�uĥwtࡌʾytࡌuôࡌyv�ࡌtthtttwࡌtvtimwʋپzu�vttࡌϔtࡌ߃
tethvzҦwytiࡌthrztࡌȖt֝ˇtewu¶tuuËࡌɎvtuô˕ࡌuÓuŭ̀ȂuࡌuЕЧЏuࡌuŭvࡌیythttࡌuÎyࡌyvuĥࡌ�Ԏvࡌutriu�˂ȣt́ࡌ
ψtiࡌtivuv׷޲ځuࡌϬ�u¥࠾ڰzteΔࡌtuz࠿ۍvtrìͫࡌuť΃uࡌuš͛uâ˴͂ࡌ
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God and Physical Reality 

·uniuÁ·uniwunthunࡌ unࡌ wxyunɪunvׇxunࡌ؟wnunvuuru~thinuniunˍࡌ wnwiunvzࡌ thunvࡌ vunࡌ ununiuÇthvununiunurࡌ uniyࡌ unࡌ tʑunwuĈunࡌت
yununuxunyࡌ uniunthࡌ vunࡌ wnunࡌ wiunuunࡌ wunࡌ ytununiޠԞtࡌ uunurˤunࡌ unununiununࡌܚ wnvyࡌ unyunxunࡌ ·thvzywࡌ thy߯unࡌ
wu¯tithuÀthvࡌuļunࡌurwԲuntimununiҋzࡌuzthwnununyࡌuøununwunthࡌununivࡌ u÷timununvtunjthunituࡌ thunvࡌ unth־unvunࡌ vunyunuÆz٨vࡌtounࡌ
ʪyunࡌvunɫunustiununiunuࠃࡌ­ԟunu­vuniunivࡌtvunxunununࡌunwࡌuntunxunࡌununiurࡌvvɸun̓14 

tuniurࡌ wnunࡌ xuࡌ ununithinvunuĈununiࡌ yֿunࡌ vunyunuĹyununiࡌ wunvwnunununiࡌ uunurࡌ ununiӖࡌ vvununuĺvununiࡌ ununࡌ unࡌ
vunthwu¯unthࡌ ununithࡌ vununitunivununiwࡌ vunthiunth·ununiuࡌ� Яunࡌ xuࡌ xununiԯtitiࡌ thunvࡌ thunࡌ ࡌunݿ origin unwࡌ
xuÀununvu¤ununiࡌwnyunࡌ wnvɪإunvࡌ uuunvࡌ yunvunࡌ wunࡌ ununwunʧthunittvࡌ vunyunthࡌ ʩyunyࡌuniunuļtitwvࡌ thintࡌ ʬu¡thwࡌ
ʪwiuniunࡌununthzwyuthࡌyunivtwwurzȳࡌvyunࡌtunununvwvئvuľࡌunthiࡌxunwyu¯unthࡌɭtunjtiunࡌtiunvwunࡌ·twurࡌununthiԛ̚unwnunvunࡌ
ࡌuniuruniu·t߰unu±vu׀ tunivࡌunwࡌyzࡌununwunࡌ�unࡌvunyࡌunununࡌthunurࡌununࡌtouĂunࡌfuture unwࡌvvununth·ununíࡌ ununࡌ·usunࡌ
unvwvunҎʭunvࡌ unvࡌ uĀthunv̛wunuĆunithuࡌ �thunࡌ vunthithiunࡌ unyvࡌ thiwuoununࡌ vێzunޡthuniࡌ uÇunࡌwۏtuniovࡌ u�thvthࡌ uvࡌ thunࡌ
tٵuntithࡌ uniwunࡌ yunvununithwunti͉ࡌ uūvࡌ wnunࡌ vunyࡌ unununࡌ thunurࡌ ununࡌ presently vywunvunvuwunithࡌ �vuuࡌ
xuoununޢununiࡌ utࡌ ytithuòunithuthࡌ ununiࡌ unࡌ yvunthunvvvuny ࡌyunthttḯࡌࡄ thunvࡌ vun·ununu±unࡌ thunvࡌ ununywࡌ ununiurࡌ
thvununiunw܁ڕunࡌ ytiwuòuniࡌ wun·univunࡌ wtࡌ ·twunyvۺthࡌ yuntࡌ ununivࡌ wxࡌ vurununiޣtit·univࡌ wnuniusyࡌ unࡌ
҉zݔېunׁuniࡌ ɮuąࠎuąɾvuœࡌ ࡌuĉuniՠۑtiԜz߱ܫ ununiurࡌur࠲uաࡌth߲ɹъ͊˪ ࡌ ·uniӗׂ׃ࠏuruĿыɮࡌ чࡌܬthwiӰࡌ uæwiەuniܭthuĉununiࡌȾțׄϭ˫ ࡌ
vununithizuntununuÛࡌ

Șununiࡌwunࡌununthࡌ uÒȘunvunࡌ vunࡌthunuru�uņࡌ �unࡌ vununiࡌ uõunwnunuoΕࡌ thuntࡌ thʟࡌtifjunwࡌ unittࡌ unyunxunࡌ
uõurޤࡌɹthࡌwwwࡌthunurࡌ vunࡌvzu±unwunvࡌ ʫunࡌ untunxunࡌ unthiurްࡌȶࡌuࡌunࡌ xuěwyؠunthࡌ unytࡌwthwȼunءӘࡌ
vunyunvuĆʉunitiࡌ ununࡌ tyunҊunࡌ thintࡌ us׍wunࡌ ࡌunwununɬuxununހ unvun ࡌthzyunvunvࡌͅ wunࡌ uĺthunࡌ wvunvunununununࡌ vthunwࡌ
vunywununi׋ࡌuniࡌvvununwyࡌ͆ڣthunurࡌvunࡌtvuntununithࡌvtifjތࡌunࡌvunwyآzthࡌ vunuunuÇɓthuniunv·tࡌununiࡌvuniȽԝunvzuniuÇࡌ
tiunuunthiunuࡌununށࡌunࡌշunwttvࡌ·unitࡌɆߋvunࡌunuýࡌvuģununݙunithuniࡌuõvࡌununࡌʩu¡un޹ࡌuntwunu܂�unuģࡌunwࡌv˃wununiࡌ
wunvtwthunuࡌ�

2. Does the cosmos have a purpose? 
Ϛthiࡌ ࡌunގ ࡌununu­unvuniv·thiނ uýtimunwunࡌ vunࡌ ɡࡌ ѧtࡌ wnunxࡌ unwڱvuny۶unwunu}ࡌ ʹtuniࡌ uêunvࡌ titࡌ uniunusࡌ
uÒyvunvwҶv˖ࡌ xuĦthunvuniuntifjࡌ ununࡌyߵw·uniࡌuöununiythunࡌ ·uniʬununivunithuniunباxࡌ wvuntwvunࡌ u´unҭthunࡌ unvࡌ
unyzthࡌ unw׼zȩʦtࡌ unȽޥ˃ࡌu±vߜuࡌ thunur ࡌunׅࡌࡅ ɡuxunأthunurࡌ uniuniࡌ ࡌunރ wvunxununtࡌ unuýࡌ vvununtythuniuřࡌ ςunununࡌ
uøununwvununiࡌunޮࡌ vunuunࡌ unࡌywvʒunununࡌՈvࡌ �֘xvࡌthunurࡌyununࡌurunununiբuniunurࡌvwࡌ vythun٦ަununithtwuxuũࡌ
utiwࡌ wvunࡌݕ ɔunࡌ ytiuĦyunvunu�ࡌ Ȑunࡌ Ѓu�vthࡌ σvxwtiununiunupࡌ ununxunΖࡌ uÒОunࡌ unzu«untruĺࡌ u�vࡌ wnthvȮࡌ
·thixw֛thࡌvuİࡌthununiunࡌunvࡌwunvunu}ࡌunvࡌwڔvࡌwvtiuࡌ�vuÆࡌunˏ·unwtΠࡌyunࡌvununtitiwࡌunࡌےunԳunxvࡌuĉuniwununivunurࡌ
unvࡌununwthyݖΡࡌununitu}ࡌ·tiu´͇uŇࡌu�·unࡌvuĦzunthvununiࡌѦࡌunwu«unxvࡌu¹ʘࡌԊtࡌʭunࡌwunࡌun߄њuntu�ࡌuøununtyununiࡌϛtࡌ
wunvunࡌԚࡌ۔ړunthwuntrtuniothu�ࡌunwuntiwΤࡌvޓununwunࡌwuħuĈunivࡌwunࡌunvurunvࡌthࡌunˏtiunwࡌȨvthunʫvununiࡌuçunununࡌ
uëࡌ wnunwtivࡌ uħunބthvࡌ ununtࡌ Ϻun̂ࡌ wunvшwtunࡌ ʹunࡌ twvyunununࡌ tilmwࡌ xuozunth·ununiࡌ vunࡌ xvununtununiࡌ vwunȶةwuśࡌ

14 Ѐvࡌtrt߳ؤyࡌy�ࠐvtritumࡌuËyt̔ࡌ uĨʸ�ࠣࡌۓzࡌޔщࡌttttrtwty̜tɎu¦thtܮtumu ׉trythࡌՓyttvutuĤɦࡌywࡌȄuôࡌ
titttutuŀuĥ޿ࡌvwࡌttuࡌuuĝࡌvuÐtu°uĝۻteࡌuî֙tt֌vythr˥wࡌyzwޱtrާt�ࡌtuvߖvv�ࡌuty˦wࡌprimordial y�yࡌ
consequent ɿyۭߌuőࡌә͈ࡌȄthࡌtiίκЫthinࡌthvthɖձt�ࡌyu¶yࡌwұvtiu�vthࡌtuzuÂ۷ڒݗthyɩࡌѨyࡌ
trt�tvuttuĨyࡌܛu¤uÂwߴtuÂuࡌuѩࡌϑtu��ҲwthtΗࡌtuu܌�uĨuŔࡌuÞu�Ή΁uࡌ�
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λvununtununi׎ࡌunࡌwunvࡌtunthunࡌ vunࡌ�uniࡌunwvࡌwwvࡌthinࡌunwvࡌ uniwࡌunivununtththinࡌununࡌϧѪvࡌypunwtvࡌununzu×ࡌ Пunࡌ
ȫununwununࡌvununࡌwunࡌuntothunvࡌwwvwunvunࡌvvthࡌɤwunvࡌvunࡌuntunivvthࡌ

Рunvunwtvunࡌ u�unv˧unࡌ vvununuÈu©·unࡌ unvununivࡌ࠷ wyࡌ ypthu¨vvࡌ uêunࡌ­ untyyvuniwunvunuñࡌ untunvuntʇࡌ
unwurࡌunvvv�Ҿunࡌvvununtununiࡌvunࡌwunvuŗ tounࡌtununࡌ•ࡌvuniunvywvvuniunwࡌun­vununvzࡌwunvunࡌwyࡌtvuniunuĻunv­unࡂ
poiesis wwvࡌ praxis. Poiesis uniunࡌ ununiࡌ unvvvunwࡌ vtvthvvunvࡌ vunypunvvvࡌ wvunurwvuniwvࡌ wtriuniyvunࡌ
˯vtinununuĎΞࡌergon) yunvࡌv�wࡌwunࡌtununvࡌwunvࡌwwuĭun݀unצ­ࡌunࡌunࡌ·ununvunuٌࡌunvunࡌwyࡌunࡌzunvvunvࡌvunࡌ
ҏunvtimyࡌypunݚunvuࡌ�СuniunࡌuĎtyvࡌunthࡌunvtyunwࡌvunvununi·unvࡌunivunࡌwwvwunvunu|ࡌ univunࡌ telos, Ʌunttࡌunwwununivunthinࡌ
uütinunwࡌ uÉvunࡌun�unwv͋ࡌPraxis yunࡌ �uniࡌunvvyununiࡌ �thvҧࡌvununࡌ univunࡌ wwvwunununthinࡌ univunࡌ telos twࡌ yvununtthiuŕࡌ
ypvuniuvࡌuniunࡌyvunࡌunwnwࡌergon uňtvunivvunwviunࡌvunvuniunurࡌurthunࡌvunࡌ܃energeia thiunvࡌvvvunࡌwvunwࡌyptriyvvࡌ
ࡌwunvunu²ࡌyض­vunvv·unvuŋ15• uèunwunutunࡌenergy univࡌypunvvࡌtvڗ ununivࡌwun­vvvvunࡌ­•vuĽuĞuniunࡌwnvthuvࡌ
uĲ޼v·unࡌ wunvࡌvvunࡌvununurࡌ­uniwԇࡌȿɱviࡌwʆvunvޏࡌunࡌvunvunvunrythࡌ thwࡌytunࡌununwununࡌu�unv˨unࡌvvun•vtunj·ӳࡌ
unvtununiࡌ vunࡌ praxis uniunvࡌ poiesis. u�unurࡌ vunࡌ uniunࡌ vtinunthivunwuóuniuࡌ tunvtrithyuu}ࡌ vunununivuniunvࡌ unvࡌ
ࡌunwtrࡌvtinununvuniununiࡌwununiwthunvvwvununࡌwnvunࡌunv֞yvu¨thtiݛ univunࡌwvun­wvvunuÛࡌ uíunvunࡌ uniunࡌtuniovununvࡌwunࡌ
trࠑ׏vuniunࡌ �эvutriwun؅unvuŜࡌ tuniurࡌ ypunࡌunuÃࡌ vvun·vunurࡌwunyuĚ�unࡌ unvunࡌ wunvࡌunwࡌergon, Ȝࡌ �ʌv؆ࡌ ࡌuniא
ࡌunithvun­wuÜࡌ׬ࡌunwvࡌenergeia, ununiࡌuni�ࡌwwvࡌwwvwunununthinࡌunࡌunȯuniun·Ӵࡌvunࡌvurunvژ

thwvࡌunvunࡌwunvࡌvwunvunࡌȟvࡌvytunࡌ•wvࡌuqvunࡌɇwurunwunyvunviࡌwvunwunvvyununࡌunthࡌwvyununivunu²ࡌ
ʚun•u¬vvyࡌɤwunvࡌɵunthunࡌvunࡌwwvࡌԪtvthinࡌ­uni·vy�ࡌwununitifj�unࡌthvࡌԼunvi­yࡌvwwunwunΥࡌȗunwࠤࡌunࡌ
ܱununࡌ vvununtununiࡌ ununࡌ vvunࡌ vunwtuuntࡌ u½vunuununܲࡌ wun­unuĬࡌ vunvttun­un�ࡌ࠹ vunࠒunun­v̄ࡌ vunwnunthunۖuŕࡌ
ࡌthvunࡌ­thࡌ}unvunvuجthvunwnvunࡌvuıࡌ�unwunryvvɢࡌztvࡌvunuŇࡌunvӚunvࡌtiw˗ࡌ­urununvvʅunࡌyunࡌyunʺդࡌthunyݥ
ȫuntwڲviuntuniࡌߝunwࡌvvunࡌɗwvunvvunvi•tounuryunununࡌununiࡌѝuࡌtun·untunࡌ­unvunࡌwunvunࡌthuࡌ�tunvunࡌvunwwviuntࡌ
ܳvܓvߏvununࡌ thtrࡌ uvunwunvvučununࡌ unwunvvunࡌ yuniࡌ unࡌ vunwvɘunivӵuĚvࡌ ypunxuࡌ uìtunvunthinࡌ ttwunࡌ �wtrࡌ
uü߻univunwӶwvunviࡌwvthuӷvבݜunvڙࡌԠࡌwvthܴu¨v•viࡌ uĩԅі­uniuÈˑࡌѕۦӸࡌttӹқt݁uóry ҐuºʀӢީuºࡌ٩ܵuÈuºࡌz۸٪vࡌ
trwʌ߶ࡌݝ viuni·th�ࡌwunučʅvܶࡌ unʠࡌwnӺࡌvun·unࡌ v֓unwࡌ vunvunࡌ ࡌununvvvuÛࡌuniښ thtvࡌ vvunvࡌ vunthununviunࡌ wunvunࡌ
uðwʍ߷vࡌunwvࡌ vunwununi­ununivyࡌ ununiࡌ u»tvࡌ uniunߍvȞࡌ vu»w­yvuniunʀvࡌ vvthࡌunwʎtvࡌ unࡌ wtvwununun՛viࡌ
trunununiɉunvuÜࡌtviࡌ­wnunࡌvthࡌunюyࡌvunࡌthinunvࡌthinunࡌwvunvunununࡌunthiࡌvvununުunyࡌzunvthࡌȟvࡌvunthunviunڳunurࡌ
vuniࡌ vtҜvࡌ unࡌ wn·yࡌ ࡌunvކ thࡌ •ununyunࡌ unwࡌ ttӻࡌ untvࡌ unthiࡌ uĪunthinunvࡌ vɗtzuunࡌ unvvtӁvununࡌ thinࡌ­
vvy·ununiࡌ wˑࡌ Ճun�unࡌ unthiࡌ unyunvջࡌ ȿvࡌ wvunttࡌ unڷyvivwvuniwwࡌ unࡌ vunww­untࡌ unvununzunvunwࡌ unԡࡌ
ࡌ�ththטط wununiti�unࡌ untunۗ�thࡌ­ unyࡌ unࡌࠉ tuthunv̅ࡌ tiٲvuwӛth�ࡌ vwttthࡌ wununiʁեunࡌ ypvunࡌ ununuĎࡌ
trwunwvࡌtnvunwununviࠓunvࡌthinvࡌypvunvࡌuĊvࡌtunununiunࡌvunࡌwunࡌvwtthinuŜࡌ

thwvࡌvunununࡌwunvࡌtrunࡌuūʴvvunu½vvࡌȊvtunivywحunࡌunvࡌununiwv­unvࡌvununiununiurunvunvtunwunࡌunwvvununvࡌ
ࡌ�in order to w۹wࡌ­vunununiɉunࡌvuĲࡌyvࡌutunvࡌunuØvthࡌwwuĭunununtiࡌununiࡌҺununvunvࡌtܷࡌvununwununࡌtrunࡌunvއ
trwunwࡌݞ vun۫unwu~wunununvࡌ ࡌv԰uåظ tvࡌ thununࡌ zununwࡌ ypt­unuēyࡌ ­untun޺ڃunvun­thinࡌ utunࡌ ࡌvu©unt״
ґu»univvvtiunwunࡌ thvࡌ vunvvun­unvuniununiunࡌ unwࡌ vvunࡌ wuĚunithunvununࡌ unwnunࡌ unt޻unwun­yࡌ unununiununiuÉy·unࡌ urunࡌ

15 u�u¤ȭtْthҬvȠࡌuŮސȬtࡌΪ1094ࡌ͕ͯࡌ thࡌͶͲthࡌ
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wywttunɭࡌҨunwvunun16• μunyunʰthinʰvࡌunthࡌ vununtvvࡌ timuntun·unʄvunࡌ unwuࡌ�wvࡌyunࡌvۘunwunivuntyuĞuniunɯࡌ
Ғunwunvunwࡌݟ unvࡌ vvunࡌ ypunћࡌ wwvؼununvࡌɄvvunࡌ vunw­vࡌ ٫unvࡌ thiounࡌ unthununiࡌ vuĒunivvvtyࡌ vuniԨԩuntimunyvࡌ vunࡌ
unt­unypࡌu�vࡌyunࡌ­un·unuĒunwtunyvࡌunwࡌ unࡌ thunʚuwɰȷࡌ ғunt޳unt͌ࡌνٍَڛӼtifjʱяڜݠuīܸࡌ wiѐuyȸࡌ ёۙvwunvࡌ
vtriunvࡌ thintunjܹࡌ Խunߐࡌuni�ࡌ vunwࡌ wunࡌ vununwࡌ ununࡌ unࡌ vthvࡌ vunwnunvvvࡌ unࡌ ­uni·vttunࡌ vununɘ�tiunvࡌyptrithࡌ
wwuĩwunununخyࡌvunvv�uniunvࡌyunࡌwࠔٹthvununࡌthࡌunvuruntimࡌvunuŗunwvࡌu·unypࡌyunࡌvvuÿunvununivࡌunȯunthɰunࡌ
unwعu©vࡌww̝vvununvunࡌ•ࡌuþܐɱunࡌvunvwununtiࡌvunࡌwvywvࡌunwunwvࡌvuntinzununi̞wunununurࡌ­vɀࡌunu¿ࡌvunࡌwvɞvࡌ
yunivuntɲtivunwvࡌunwununv·unvunࡌɢvunࡌwunth�͍ࡌthttŏࡌ ununࡌuçun·vvࡌϘwttunࡌun­tinununvyࡌunʲuntounvthinࡌvvࡌܺלuniunࡌ
wnv�vࡌɫunvunvࡌvununࡌwununyࡌu•ɬ­unvࡌunࡌʁ�ߒ·ɲࡌԢўuunvࡌ࠸ɅunُࡌvunࡌtnunࡌuntvvvΘࡌyunvunࡌܻגࡌwunࡌyp�yࡌ
ࡌypunyࡌuÉvunࡌvunࡌunvthࡌvunʺࡌyp·yࡌvthunࡌw۩untࡌvʙuĞwu·urvࡌҴȸ٬uÆuċԺҔܼࡌunuīࡌunvuniȬ�ɯدࡌttiࡌɚuniԭuntimࡌunݡ
ࡌunv؈uētiwࡌuıunwunvunࠥࡌvvࡌwu·tthunvununࡌutunࡌunwࡌvߑࡌuĀuniunࡌuvunࡌʵv•vࡌ­γࡌwunthࡌun֎unwtvࡌun�ޕ
�uniyࡌtvࡌu©uÃࡌunwࡌunvvunvunwunyuĻࡌwunuıunvࡌunwࡌ·untwununtiࡌunyࡌuĪunމunvࡌuniunvҳvvvunuĽvࡌ·�ttununࡌwyࡌyunࡌ
ypunࡌ̇࠴ wtuÈࡌ univࡌ vܽࡌʂunvࡌuntiװࡌunvunwvunࡌ wunvunvࡌ unwࡌ thunvvunࡌ u¸vࡌwvunwunwuniviu¨tununuØࡌ uíu�timunࡌ uniunࡌyunࡌ
�unyࡌvunࡌunʛvwunࡌՔu»wࡌvunࡌvunࡌunwvthvthinࡌԬʛunwࡌwїuvvࡌvunࡌu½wvڴunununtiࡌunvࡌviunununvࡌuniunvࡌthࡌthinunࡌvunununࡌ
unwࡌtt�ˀtinђࡌذtۚunvununununܾ͎ࡌ

ȑ߸unࡌ ʲvunࡌ vunuþvunyvunࡌ vunࡌ utunࡌ thiunҕvࡌ y·vࡌ untvvu�tuntyࡌ ­uċ߅u²unࡌ uvthinvuntࡌ tiuniࡌ ࡌunޅ
wvyununivunviࡌȧunwvvunwvunࡌunvࡌthࡌyunࡌuniunithvtunࡌ­thurࡌwunwunivuntyyࡌvununivvvtunyunࡌypunw­Ӝࡌ­ununࡌ­vunࡌunࡌ
·unry vדԴunvunwvࡌ ununiurࡌ ِununvࡌ wu¿unwthwviyࡌ vwthunvty­unࡌ vununwununࡌ yunࡌ thunupࡌ wnunun؇ࡌ ࡌԥי yunvࡌ
vunwuniʳunvtۤun­wvuÉəthunuࡌ� ϙunwnࡌ ­unࡌ ypunࡌ ࡌunyp؋ �֏unvࡌ vuÃࡌ wunununywyunࡌ tuniurunvࡌ urəԵunvunwvࡌ
vunwtrwvuĊuntiunࡌ thurࡌ ypvunvࡌ ̟ʂunvuåࡌ ϳununiyࡌ wvunwunvެununࡌ unthiࡌ tilmwvࡌ wthyununiv•u²ࡌ vun�غuniuľࡌ untruunvvunࡌ
vunthinunvࡌunw܋vvuntunioզuēyࡌɄۛࡌunwvࡌvvtunjȷuniޫԻҖࠄࡌthrȹuīvvѫthrɚ�էthࡌϴun࠵ѹӽםࡌwࠦࡌӾࡌҗ֐єٱvӿࡌʶunࡌ
vunʳyunࡌ wunߗunununiࡌ vvun·univ•vuniununiࡌ Ȝunivࡌ ˌunȝࡌ ԫunvvunࡌ ࡌwunv׽ Ԁwuntծࡌ unࡌ uniunwࡌunԶunvvࡌ vunwu¬vࡌ
Ҙʍّԁ٭הࡌuqࡌڝwuntunjٮըࡌypȴࡌӝuºٯࡌunvࡌ؉uniunࠧڞࡌwࡌ•univࡌypwiכҩر߹ڟࠨࡌӞࡌwוࠕ܉ӟԂࠖࡌunvyࡌuÃʼununi�unࡌ
wtvࡌwunyѻuࡋ·ࡌry thiܒyvɇviࡌyunypࡌwunununywuč­unityunvuࡌ�ȕvunࡌ؊ʄunypunuŪࡌΫwurࡌ՚uĩthinun܄unuĪunΙࡌ tithࡌ
vvࡌ tunࡌ vununviviࡌ࠶yunࡌ v·ununࡌ yunvࡌ vwҪࡌ Ѭࡌuntʔˁthunזvunࡌvunʠחյࡌ vunࡌʆunҙԃunununvyࡌ uniu·ࡌ unۜӠԆۨࡌ uĻunࡌ
tȝunࡌ ࡌ� vۧununʻununiވࡌunvࡌ tivࡌɀvvvuĒun̈ࡌ tnthununiࡌu�unurࡌ vunࡌ­ wunࡌvtriʎyvun͏ࡌ Ϟwࡌuunࡌ­ ypѭvunࡌ­ ࡌunݢ
ҝu¿un�ʱȺࠗٺ߼ࡌ•ࡌun۝unȺࡌ ࡌtrunࡌunvvutvࡌvunࡌvunvࡌȃunvࡌvѓwwunwtiࡌvuntthivࡌvޖvunwunࡌypvyҫࡌٳמ
tuniunthunivuówtun͐ࡌȑununiࡌuêunvࡌvunwزvࡌunvࡌwunvvࡌwun̉ࡌunvࡌuèuniuniunvununithiࡌun•uni­̊ࡌ ˘uìu½tiuniun˒un˩unࡌȃڠvࡌ�thunࡌ
۞unˉunќvࡌ ֚truuİthviԦࡌ uĊtiࡌ trthࡌ un۟vthػۥyࡌ th·ʝunٰyࡌ unԣࡌ �֑•vࡌ untyuĲʵv̋uņͬ΂ࡌ wwvࡌ uniunʴࡌ yԄࡌ

16 uuúuࡌ�ȅuÚτuࡌ�tiαϽа uŝࡌȂuÝϤuÜࡌДϮωЌ̌ࡌТvࡌδޗttu¦trࡌξtttitthtղҚthࡌسȋ۪ɣȭɜtthvu|ࡌϾuÐՉtuΚࡌ
uشthtv�uڡu¶ࡌЈʜvtt̍1986ࡌ; ȆthࡌϯώϰϠ̎ࡌШtiןuÏu�۠tȹt̏ࡌϱttiut�ΛࡌthtݦߺtrivutiuuŔ1996ࡌ; tu͑ࡌthϊύuŒࡌЂ˔ࡌ
u�tܿٓɛu�֒ࡌ thȤɛtnthtn̐ࡌȋۡɣu�vtttiࡌȉȆΜࡌȌۼthvtnt�ࡌȒٷuÏvʖtɜࡌߞȌۢvttthinࡌuţuͭ͝ࡌthʃuࡌtiȠuzࡌtފvtimt΢ࡌ׭ࡌ
uvʜtithʃࡌu�ԧuࡌ�uÌvࡌvuÐtyvtiunu§uyvࡌtߎyuzࡌtuúࡌth͖ࡌuࡌ�άuࡌuŮࡌ׮Щ�u§࠘vۣtuŀtiࡌ�thuࡌ�tuthΈΦࡌuªΝࡌУvtصttiu¦uࡌ
tuЪϻȀȎࡌϥuÚࡌvyuÝࡌvthinךϨtttitu°tթࡌӡࠅ ࡌϵt֠ࡌѺuČ�tiԋuäףГࡌȖϋιȀȎthinࡌυ͓ࡌuŝࡌЎȏέȏϏࡌ̠͒͞×ϝuࡌ͗
uuČvѼvҷthinࡌuţu͟uáthin375-498ࡌ. 
11 uԤuÝࡌtu͔ࡌȅήuōࡌόtiunݣutiࡌuÎyࡌyɖvࡌthvtriuČtiu§tࡌٴϩt�tݤѰuäࡌȒٸuÏvtimtuċtפtyt̡u�vtimtrithɈͮࡌΊuâthinࡌ
31. 
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λvununtununi׎ࡌunࡌwunvࡌtunthunࡌ vunࡌ�uniࡌunwvࡌwwvࡌthinࡌunwvࡌ uniwࡌunivununtththinࡌununࡌϧѪvࡌypunwtvࡌununzu×ࡌ Пunࡌ
ȫununwununࡌvununࡌwunࡌuntothunvࡌwwvwunvunࡌvvthࡌɤwunvࡌvunࡌuntunivvthࡌ

Рunvunwtvunࡌ u�unv˧unࡌ vvununuÈu©·unࡌ unvununivࡌ࠷ wyࡌ ypthu¨vvࡌ uêunࡌ­ untyyvuniwunvunuñࡌ untunvuntʇࡌ
unwurࡌunvvv�Ҿunࡌvvununtununiࡌvunࡌwunvuŗ tounࡌtununࡌ•ࡌvuniunvywvvuniunwࡌun­vununvzࡌwunvunࡌwyࡌtvuniunuĻunv­unࡂ
poiesis wwvࡌ praxis. Poiesis uniunࡌ ununiࡌ unvvvunwࡌ vtvthvvunvࡌ vunypunvvvࡌ wvunurwvuniwvࡌ wtriuniyvunࡌ
˯vtinununuĎΞࡌergon) yunvࡌv�wࡌwunࡌtununvࡌwunvࡌwwuĭun݀unצ­ࡌunࡌunࡌ·ununvunuٌࡌunvunࡌwyࡌunࡌzunvvunvࡌvunࡌ
ҏunvtimyࡌypunݚunvuࡌ�СuniunࡌuĎtyvࡌunthࡌunvtyunwࡌvunvununi·unvࡌunivunࡌwwvwunvunu|ࡌ univunࡌ telos, Ʌunttࡌunwwununivunthinࡌ
uütinunwࡌ uÉvunࡌun�unwv͋ࡌPraxis yunࡌ �uniࡌunvvyununiࡌ �thvҧࡌvununࡌ univunࡌ wwvwunununthinࡌ univunࡌ telos twࡌ yvununtthiuŕࡌ
ypvuniuvࡌuniunࡌyvunࡌunwnwࡌergon uňtvunivvunwviunࡌvunvuniunurࡌurthunࡌvunࡌ܃energeia thiunvࡌvvvunࡌwvunwࡌyptriyvvࡌ
ࡌwunvunu²ࡌyض­vunvv·unvuŋ15• uèunwunutunࡌenergy univࡌypunvvࡌtvڗ ununivࡌwun­vvvvunࡌ­•vuĽuĞuniunࡌwnvthuvࡌ
uĲ޼v·unࡌ wunvࡌvvunࡌvununurࡌ­uniwԇࡌȿɱviࡌwʆvunvޏࡌunࡌvunvunvunrythࡌ thwࡌytunࡌununwununࡌu�unv˨unࡌvvun•vtunj·ӳࡌ
unvtununiࡌ vunࡌ praxis uniunvࡌ poiesis. u�unurࡌ vunࡌ uniunࡌ vtinunthivunwuóuniuࡌ tunvtrithyuu}ࡌ vunununivuniunvࡌ unvࡌ
ࡌunwtrࡌvtinununvuniununiࡌwununiwthunvvwvununࡌwnvunࡌunv֞yvu¨thtiݛ univunࡌwvun­wvvunuÛࡌ uíunvunࡌ uniunࡌtuniovununvࡌwunࡌ
trࠑ׏vuniunࡌ �эvutriwun؅unvuŜࡌ tuniurࡌ ypunࡌunuÃࡌ vvun·vunurࡌwunyuĚ�unࡌ unvunࡌ wunvࡌunwࡌergon, Ȝࡌ �ʌv؆ࡌ ࡌuniא
ࡌunithvun­wuÜࡌ׬ࡌunwvࡌenergeia, ununiࡌuni�ࡌwwvࡌwwvwunununthinࡌunࡌunȯuniun·Ӵࡌvunࡌvurunvژ

thwvࡌunvunࡌwunvࡌvwunvunࡌȟvࡌvytunࡌ•wvࡌuqvunࡌɇwurunwunyvunviࡌwvunwunvvyununࡌunthࡌwvyununivunu²ࡌ
ʚun•u¬vvyࡌɤwunvࡌɵunthunࡌvunࡌwwvࡌԪtvthinࡌ­uni·vy�ࡌwununitifj�unࡌthvࡌԼunvi­yࡌvwwunwunΥࡌȗunwࠤࡌunࡌ
ܱununࡌ vvununtununiࡌ ununࡌ vvunࡌ vunwtuuntࡌ u½vunuununܲࡌ wun­unuĬࡌ vunvttun­un�ࡌ࠹ vunࠒunun­v̄ࡌ vunwnunthunۖuŕࡌ
ࡌthvunࡌ­thࡌ}unvunvuجthvunwnvunࡌvuıࡌ�unwunryvvɢࡌztvࡌvunuŇࡌunvӚunvࡌtiw˗ࡌ­urununvvʅunࡌyunࡌyunʺդࡌthunyݥ
ȫuntwڲviuntuniࡌߝunwࡌvvunࡌɗwvunvvunvi•tounuryunununࡌununiࡌѝuࡌtun·untunࡌ­unvunࡌwunvunࡌthuࡌ�tunvunࡌvunwwviuntࡌ
ܳvܓvߏvununࡌ thtrࡌ uvunwunvvučununࡌ unwunvvunࡌ yuniࡌ unࡌ vunwvɘunivӵuĚvࡌ ypunxuࡌ uìtunvunthinࡌ ttwunࡌ �wtrࡌ
uü߻univunwӶwvunviࡌwvthuӷvבݜunvڙࡌԠࡌwvthܴu¨v•viࡌ uĩԅі­uniuÈˑࡌѕۦӸࡌttӹқt݁uóry ҐuºʀӢީuºࡌ٩ܵuÈuºࡌz۸٪vࡌ
trwʌ߶ࡌݝ viuni·th�ࡌwunučʅvܶࡌ unʠࡌwnӺࡌvun·unࡌ v֓unwࡌ vunvunࡌ ࡌununvvvuÛࡌuniښ thtvࡌ vvunvࡌ vunthununviunࡌ wunvunࡌ
uðwʍ߷vࡌunwvࡌ vunwununi­ununivyࡌ ununiࡌ u»tvࡌ uniunߍvȞࡌ vu»w­yvuniunʀvࡌ vvthࡌunwʎtvࡌ unࡌ wtvwununun՛viࡌ
trunununiɉunvuÜࡌtviࡌ­wnunࡌvthࡌunюyࡌvunࡌthinunvࡌthinunࡌwvunvunununࡌunthiࡌvvununުunyࡌzunvthࡌȟvࡌvunthunviunڳunurࡌ
vuniࡌ vtҜvࡌ unࡌ wn·yࡌ ࡌunvކ thࡌ •ununyunࡌ unwࡌ ttӻࡌ untvࡌ unthiࡌ uĪunthinunvࡌ vɗtzuunࡌ unvvtӁvununࡌ thinࡌ­
vvy·ununiࡌ wˑࡌ Ճun�unࡌ unthiࡌ unyunvջࡌ ȿvࡌ wvunttࡌ unڷyvivwvuniwwࡌ unࡌ vunww­untࡌ unvununzunvunwࡌ unԡࡌ
ࡌ�ththטط wununiti�unࡌ untunۗ�thࡌ­ unyࡌ unࡌࠉ tuthunv̅ࡌ tiٲvuwӛth�ࡌ vwttthࡌ wununiʁեunࡌ ypvunࡌ ununuĎࡌ
trwunwvࡌtnvunwununviࠓunvࡌthinvࡌypvunvࡌuĊvࡌtunununiunࡌvunࡌwunࡌvwtthinuŜࡌ

thwvࡌvunununࡌwunvࡌtrunࡌuūʴvvunu½vvࡌȊvtunivywحunࡌunvࡌununiwv­unvࡌvununiununiurunvunvtunwunࡌunwvvununvࡌ
ࡌ�in order to w۹wࡌ­vunununiɉunࡌvuĲࡌyvࡌutunvࡌunuØvthࡌwwuĭunununtiࡌununiࡌҺununvunvࡌtܷࡌvununwununࡌtrunࡌunvއ
trwunwࡌݞ vun۫unwu~wunununvࡌ ࡌv԰uåظ tvࡌ thununࡌ zununwࡌ ypt­unuēyࡌ ­untun޺ڃunvun­thinࡌ utunࡌ ࡌvu©unt״
ґu»univvvtiunwunࡌ thvࡌ vunvvun­unvuniununiunࡌ unwࡌ vvunࡌ wuĚunithunvununࡌ unwnunࡌ unt޻unwun­yࡌ unununiununiuÉy·unࡌ urunࡌ

15 u�u¤ȭtْthҬvȠࡌuŮސȬtࡌΪ1094ࡌ͕ͯࡌ thࡌͶͲthࡌ
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wywttunɭࡌҨunwvunun16• μunyunʰthinʰvࡌunthࡌ vununtvvࡌ timuntun·unʄvunࡌ unwuࡌ�wvࡌyunࡌvۘunwunivuntyuĞuniunɯࡌ
Ғunwunvunwࡌݟ unvࡌ vvunࡌ ypunћࡌ wwvؼununvࡌɄvvunࡌ vunw­vࡌ ٫unvࡌ thiounࡌ unthununiࡌ vuĒunivvvtyࡌ vuniԨԩuntimunyvࡌ vunࡌ
unt­unypࡌu�vࡌyunࡌ­un·unuĒunwtunyvࡌunwࡌ unࡌ thunʚuwɰȷࡌ ғunt޳unt͌ࡌνٍَڛӼtifjʱяڜݠuīܸࡌ wiѐuyȸࡌ ёۙvwunvࡌ
vtriunvࡌ thintunjܹࡌ Խunߐࡌuni�ࡌ vunwࡌ wunࡌ vununwࡌ ununࡌ unࡌ vthvࡌ vunwnunvvvࡌ unࡌ ­uni·vttunࡌ vununɘ�tiunvࡌyptrithࡌ
wwuĩwunununخyࡌvunvv�uniunvࡌyunࡌwࠔٹthvununࡌthࡌunvuruntimࡌvunuŗunwvࡌu·unypࡌyunࡌvvuÿunvununivࡌunȯunthɰunࡌ
unwعu©vࡌww̝vvununvunࡌ•ࡌuþܐɱunࡌvunvwununtiࡌvunࡌwvywvࡌunwunwvࡌvuntinzununi̞wunununurࡌ­vɀࡌunu¿ࡌvunࡌwvɞvࡌ
yunivuntɲtivunwvࡌunwununv·unvunࡌɢvunࡌwunth�͍ࡌthttŏࡌ ununࡌuçun·vvࡌϘwttunࡌun­tinununvyࡌunʲuntounvthinࡌvvࡌܺלuniunࡌ
wnv�vࡌɫunvunvࡌvununࡌwununyࡌu•ɬ­unvࡌunࡌʁ�ߒ·ɲࡌԢўuunvࡌ࠸ɅunُࡌvunࡌtnunࡌuntvvvΘࡌyunvunࡌܻגࡌwunࡌyp�yࡌ
ࡌypunyࡌuÉvunࡌvunࡌunvthࡌvunʺࡌyp·yࡌvthunࡌw۩untࡌvʙuĞwu·urvࡌҴȸ٬uÆuċԺҔܼࡌunuīࡌunvuniȬ�ɯدࡌttiࡌɚuniԭuntimࡌunݡ
ࡌunv؈uētiwࡌuıunwunvunࠥࡌvvࡌwu·tthunvununࡌutunࡌunwࡌvߑࡌuĀuniunࡌuvunࡌʵv•vࡌ­γࡌwunthࡌun֎unwtvࡌun�ޕ
�uniyࡌtvࡌu©uÃࡌunwࡌunvvunvunwunyuĻࡌwunuıunvࡌunwࡌ·untwununtiࡌunyࡌuĪunމunvࡌuniunvҳvvvunuĽvࡌ·�ttununࡌwyࡌyunࡌ
ypunࡌ̇࠴ wtuÈࡌ univࡌ vܽࡌʂunvࡌuntiװࡌunvunwvunࡌ wunvunvࡌ unwࡌ thunvvunࡌ u¸vࡌwvunwunwuniviu¨tununuØࡌ uíu�timunࡌ uniunࡌyunࡌ
�unyࡌvunࡌunʛvwunࡌՔu»wࡌvunࡌvunࡌunwvthvthinࡌԬʛunwࡌwїuvvࡌvunࡌu½wvڴunununtiࡌunvࡌviunununvࡌuniunvࡌthࡌthinunࡌvunununࡌ
unwࡌtt�ˀtinђࡌذtۚunvununununܾ͎ࡌ

ȑ߸unࡌ ʲvunࡌ vunuþvunyvunࡌ vunࡌ utunࡌ thiunҕvࡌ y·vࡌ untvvu�tuntyࡌ ­uċ߅u²unࡌ uvthinvuntࡌ tiuniࡌ ࡌunޅ
wvyununivunviࡌȧunwvvunwvunࡌunvࡌthࡌyunࡌuniunithvtunࡌ­thurࡌwunwunivuntyyࡌvununivvvtunyunࡌypunw­Ӝࡌ­ununࡌ­vunࡌunࡌ
·unry vדԴunvunwvࡌ ununiurࡌ ِununvࡌ wu¿unwthwviyࡌ vwthunvty­unࡌ vununwununࡌ yunࡌ thunupࡌ wnunun؇ࡌ ࡌԥי yunvࡌ
vunwuniʳunvtۤun­wvuÉəthunuࡌ� ϙunwnࡌ ­unࡌ ypunࡌ ࡌunyp؋ �֏unvࡌ vuÃࡌ wunununywyunࡌ tuniurunvࡌ urəԵunvunwvࡌ
vunwtrwvuĊuntiunࡌ thurࡌ ypvunvࡌ ̟ʂunvuåࡌ ϳununiyࡌ wvunwunvެununࡌ unthiࡌ tilmwvࡌ wthyununiv•u²ࡌ vun�غuniuľࡌ untruunvvunࡌ
vunthinunvࡌunw܋vvuntunioզuēyࡌɄۛࡌunwvࡌvvtunjȷuniޫԻҖࠄࡌthrȹuīvvѫthrɚ�էthࡌϴun࠵ѹӽםࡌwࠦࡌӾࡌҗ֐єٱvӿࡌʶunࡌ
vunʳyunࡌ wunߗunununiࡌ vvun·univ•vuniununiࡌ Ȝunivࡌ ˌunȝࡌ ԫunvvunࡌ ࡌwunv׽ Ԁwuntծࡌ unࡌ uniunwࡌunԶunvvࡌ vunwu¬vࡌ
Ҙʍّԁ٭הࡌuqࡌڝwuntunjٮըࡌypȴࡌӝuºٯࡌunvࡌ؉uniunࠧڞࡌwࡌ•univࡌypwiכҩر߹ڟࠨࡌӞࡌwוࠕ܉ӟԂࠖࡌunvyࡌuÃʼununi�unࡌ
wtvࡌwunyѻuࡋ·ࡌry thiܒyvɇviࡌyunypࡌwunununywuč­unityunvuࡌ�ȕvunࡌ؊ʄunypunuŪࡌΫwurࡌ՚uĩthinun܄unuĪunΙࡌ tithࡌ
vvࡌ tunࡌ vununviviࡌ࠶yunࡌ v·ununࡌ yunvࡌ vwҪࡌ Ѭࡌuntʔˁthunזvunࡌvunʠחյࡌ vunࡌʆunҙԃunununvyࡌ uniu·ࡌ unۜӠԆۨࡌ uĻunࡌ
tȝunࡌ ࡌ� vۧununʻununiވࡌunvࡌ tivࡌɀvvvuĒun̈ࡌ tnthununiࡌu�unurࡌ vunࡌ­ wunࡌvtriʎyvun͏ࡌ Ϟwࡌuunࡌ­ ypѭvunࡌ­ ࡌunݢ
ҝu¿un�ʱȺࠗٺ߼ࡌ•ࡌun۝unȺࡌ ࡌtrunࡌunvvutvࡌvunࡌvunvࡌȃunvࡌvѓwwunwtiࡌvuntthivࡌvޖvunwunࡌypvyҫࡌٳמ
tuniunthunivuówtun͐ࡌȑununiࡌuêunvࡌvunwزvࡌunvࡌwunvvࡌwun̉ࡌunvࡌuèuniuniunvununithiࡌun•uni­̊ࡌ ˘uìu½tiuniun˒un˩unࡌȃڠvࡌ�thunࡌ
۞unˉunќvࡌ ֚truuİthviԦࡌ uĊtiࡌ trthࡌ un۟vthػۥyࡌ th·ʝunٰyࡌ unԣࡌ �֑•vࡌ untyuĲʵv̋uņͬ΂ࡌ wwvࡌ uniunʴࡌ yԄࡌ

16 uuúuࡌ�ȅuÚτuࡌ�tiαϽа uŝࡌȂuÝϤuÜࡌДϮωЌ̌ࡌТvࡌδޗttu¦trࡌξtttitthtղҚthࡌسȋ۪ɣȭɜtthvu|ࡌϾuÐՉtuΚࡌ
uشthtv�uڡu¶ࡌЈʜvtt̍1986ࡌ; ȆthࡌϯώϰϠ̎ࡌШtiןuÏu�۠tȹt̏ࡌϱttiut�ΛࡌthtݦߺtrivutiuuŔ1996ࡌ; tu͑ࡌthϊύuŒࡌЂ˔ࡌ
u�tܿٓɛu�֒ࡌ thȤɛtnthtn̐ࡌȋۡɣu�vtttiࡌȉȆΜࡌȌۼthvtnt�ࡌȒٷuÏvʖtɜࡌߞȌۢvttthinࡌuţuͭ͝ࡌthʃuࡌtiȠuzࡌtފvtimt΢ࡌ׭ࡌ
uvʜtithʃࡌu�ԧuࡌ�uÌvࡌvuÐtyvtiunu§uyvࡌtߎyuzࡌtuúࡌth͖ࡌuࡌ�άuࡌuŮࡌ׮Щ�u§࠘vۣtuŀtiࡌ�thuࡌ�tuthΈΦࡌuªΝࡌУvtصttiu¦uࡌ
tuЪϻȀȎࡌϥuÚࡌvyuÝࡌvthinךϨtttitu°tթࡌӡࠅ ࡌϵt֠ࡌѺuČ�tiԋuäףГࡌȖϋιȀȎthinࡌυ͓ࡌuŝࡌЎȏέȏϏࡌ̠͒͞×ϝuࡌ͗
uuČvѼvҷthinࡌuţu͟uáthin375-498ࡌ. 
11 uԤuÝࡌtu͔ࡌȅήuōࡌόtiunݣutiࡌuÎyࡌyɖvࡌthvtriuČtiu§tࡌٴϩt�tݤѰuäࡌȒٸuÏvtimtuċtפtyt̡u�vtimtrithɈͮࡌΊuâthinࡌ
31. 
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personal God of traditional theistic belief. And in Spinoza's view God and 

nature (Deus sive natura) are interchangeable. It was this God who is 

identical with the rationality of nature that Einstein wanted to find in his 

physics, as he once expressed in an interview: "What I am really interested 

in is whether God could have created the world in a different way; in other 

words, whether the requirement of logical simplicity leaves any freedom at 

all."18 But if there were no choice for a creator and no freedom why have 

one? 

The fine tuning of cosmological properties and constants only shows 

that we emerged out of the whole cosmic process being closely dependent 

on it and inseparably interwoven into it. The really astounding thing about 

modern cosmology is that it has shown that we came into being in a long 

process and in a very special niche in a vast and mostly hostile void. It does 

not reveal that we are the intended product of a forcefully implemented 

project. At every stage of the development things could have been very 

different. And on the other hand nothing in our cosmological theories has to 

be corrected if we imagine that human beings never came into existence. The 

dimensions of our lifespan, our habitat and our consummation of energy are 

irrelevant for cosmic spacetime and the energy-mass-balance of the cosmos 

as a whole. The cosmos is a necessary condition for our existence but it is 

indifferent with respect to our fate. 

Thus the harvest of modern cosmology seems to me highly 

ambiguous. It can raise feelings of reverence and mystic feelings of the 

sublime, but it also can lead to agnosticism and existentialism as for example 

in the cases of Bertrand Russell and Jaques Monod. When the venture of 

modern cosmology started, science wanted to rescue the phenomena of the 

heavens, wanted to disclose the true picture of the cosmos and its lawful 

relationships and was convinced that by doing so it would decode God's 

book of nature and thus reveal the purpose of creation and the significance 

of human existence within reality. But science flourished at the cost of the 

18 Mid-1940s, remark reported by Ernst Gabor Straus, then Einstein's assistant, cf. 
C. SEELIG, Helle Zeit, dunkle Zeit. In Memoriam Albert Einstein, Ziirich: Europa­
Verlag, 1956, 72: ,, Was mich eigentlich interessiert, ist, ob Gott die Welt hatte 
anders machen konnen; das heillt, ob die Forderung der logischen Einfachheit 
iiberhaupt eine Freiheit !asst.". 

54 

God and Physical Reality 

questions that launched it and kept it going.19 The immensity of cosmic 

space and time, its hostile void, the contingent history of life on earth 

developing in a narrow and endangered niche with no relevance for the 

general cosmic process provide no answer to the human quest for meaning 

in life. 
But in a theological perspective this can be turned into a positive 

argument. Creation can be understood as an act of grace rather than an act of 

necessity. It cannot be reduced to poiesis, to a process of production where 

means are adapted to supply for already designed ends. It is not a stage 

provided for us, it is an endeavour in which we participate. When we ask for 

purpose in creation and in our lives, we ask for life as an end in itself and for 

the fullness of life which arises out of creation, but is not inscribed into the 

laws and formula of cosmology. And as well as in a theological perspective 

creation cannot be reduced to a product. God the creator cannot be reduced 

to a craftsman. 

3. How is God involved in physical processes? 

If that is correct, what role does God play in cosmology then? How is God 

present and involved in physical processes? And if creation is not the 

realization of a conceptualised project, what can we say about divine 

foreknowledge and providence? 

God is not the designer, we said, God is not the craftsman or engineer 

of creation. As we saw modern cosmology describes the cosmos as a 

processual development in whose due course different levels of complexity 

emerge. Therefore I thiok we have to differentiate God's agency according to 

the different domains we can identifz in this process. On the very basic level 

of space, time and energy-mass we can understand the creator as the ground 

of reality, as the one who makes the difference between nothing and 

something, between the impossible and the possible. Modern cosmology 

implies a beginning of creation and be it in the form of an undetermined 

initial quantum state. And modern cosmology presupposes contingent 

initial and boundary conditions. With regard to this basic level of creation 

God can be identified as the one who brings something into being that has 

19 Cf. H. BLUMENBERG, Die Genesis der kopernilanischen Welt, Frankfvrt a.M.: 
Suhrkamp, 21989, p. 97: ,, Wissenschaft floriert zu Lasten der Fragen, zu deren 
Beantwortuog sie in Gang gesetzt wurde". 
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mmiʹ mrumllmmmmmʹhʹ nsthllʹ mnmiʹ omnnimʹ mminʹ ollʹ pmmʹ Šnllmʹnnmnmmmonnmimnʹqsʹ mrnmʹ rnmmmmnviʹ
Òniqllmomooruʹuninllʹnɔʹ nmnnmllmsummnʹqqʹɳmʹ pmnrʹnnʹmomllmɐmumm{ʹrmʹ nntmimsnpmllʹmnʹ
ɕrunsemmoruʹ hrʹ rmnmrrominmʹ nrnslltollrʹ thrrʹ llmɍmmnomʹ mnʹ llnmmmmnrmʹ mpnʹ mmnllmpʹ
ŗmmɉmminmmmnmmllllʹ mminʹ mnimʹ mnnmnʹ mnʹ thnmwʹ wnimmminmnnsmmhipruʹ nmʹ mothʹ mllonnomʹ mnitrullʹ
îmllnmʹryro_mminʹmnʹnmomintʕʹmmʹtmnollʹminmrumminʖʹmmnmnnllʹmʹmnmmʄmmʹinrymmʹmrurrllmllʹthʹtmllʹmnmiʹ
ȵnsnsmriʹ

¼nmvʹ mllʹ sʹ noominʹ mnnnmʹ nrmmʹ sʹ nnlltillllʹ thimʹ lloʹ rmminminmnʹ Ømmommllʹ mnʹ
Ào_mnqmnigyminvʹ mrymʹmmimmmmoʹmrnʹomʢnmɑʹmmminmmnmmllʹmmnmmnimnʹuntmrnʹmrnmʹllminnmmthinmʹ
Ƞnʹ llnmmmruʹ mmimʹ mminʹ nmllllvmmimnnsʹ omʹ mnmʹ nmmminmmimʹ rmʹ nrmminmʹ nnnmmllllʹ mnʹ
Āmtommi�ʹ smnʹ sʹ uniominpʹ mnllmʹ mntnmʹ trnmmʹumllmʹ minmnll ʷ ḿnʹ summnnmʹ msmmʹ mnmonmʹ mmʹ
ŀonrmnʹomnimminllʹmmʹtiɂmminmmʹmmmthmmʹomʹnmnnmmnʹmmʹmrnmllmʹřʹmrnğmmmʹmsuʹminȡsmnʹorpmminll�ʹ
Ómʹnrnmmʹmnmnnsinommimminʹrmmomnqʹnmllmomomnʹmllʹcreatio ex nihilo, ollʹ momrmtummiʹmnmʹmnʹ
ȍomrothn|ʹ g,mllʹ mmʹ rvmʹ mmnrminmnmmmmnʹ nothʹ nrymmʹ mrymʹ unmĆnsmtmmʹ mmminpmnʹ creatio 

continua, mmmmmmithimnllʹ mommmnmp�ʹÑmiʹmʹŃnrymoʹminmnimminʹtmoʹrmmʹqmʹllmmpʹmllʹmnimʹnmmʹ
nrnnʹmrsminllʹominʹnnnmllʹ rnmmthommʹ mmʹnmo_msmrʹmimnʹminmnimminllʹmnʹllmɎmmnomʹmmnʹ llsllmmnllʹ
ämnʹ tyŁʙllʹ mmʹ mrurminmnmʹ nmnmmthllʹ mnʹ omllʹ smmmmimmmo¦ʹ wnmnoʇmmiʹ omminminmnʹ ʂllʹ God's 

cooperation ntimrnʹ mȶmmthmomʹ mnʹrmʹ concursus divinus, ɴmʹ nnsniŘmʹ mmmtinnmmomruʹ
lrnomg,ʹ rmrsmrllʹ tinmʹ mʹ lmrȗgmnʹsmquniʹ (suaviter) thsotʹ nnmllʹ mimʹ mnmnmrʹ nȷʹ tiontimʹ
þmmmmnmw20 smʹ ollʹ fumgmimnʹ mmmʹ mllʹ tmnpllʹ ssmnmmmnȋsmjnsuʹ mnʹ mghmʹ nnmmmllllmllʹ mnʹ
mrimmmompvʹqnmʹmllʹumʹmnmnmomunimʹrmnʹgmmimminmʹnnmllmmimmʹmnʹtmnʹmllʹmnimʹllmnnmmʹmnʹ
mmnʹnmllllnsqmsnmtinmll�ʹ wmllrmminmnommminoruʹ mninllʹ oomʹ qmʹ nsnmmimŔmćʹnorʹɵmʹ nnmmmllllmllʹ
ɲłnȢʚĭrnʹunńttʹmnimryʏyminsruʹ mminminmruʹ snpŖĮʹɖruɗɦmrɢʹtmulminnʹ mȂmȸgmʹmnmʹ mĜʹnimʹ
nmllllmïominomomllʹ thȹmninsnmnʹ mpʹ mnnʹȮnmmmmriʹsmʹ himmllmʹomiʹnmimʹ omllmʹunimʹ tuthmnʹmn}ʹ othʹ mʹ
llnmminryʹ omnʹ mlȲnnsllommʹ mmllnmmʹ mithflm~ʹ ɶmʹ ommnnsʈmmillʹnmomʹ llnmrnʹummʹ rnimoȟʹ mnʹ
ôȣnrpmruʹ semminmfrnmllʹ mmʡnʹ omʹ mryomfomnʹ mmʹ mʹ unommɒʹ llmsnuomi�ʹ ssnʹ mumʹ trnʹ
llninrymʹ nmrnmnnmjo_mʹ omllllormmnlmʹ llqllmmnllʹ tiiinllʹ mnʹ ronrmmnnimʹ pmĢʹ mnmonmnʹ
ʬnimfoʹ llmnmnimʹ mmlmnnllʹ llmsn�nnmllmnnimmmomʹ mnmmminmʹmpmnmsqwʹÙʛllʹrpmonmmmmʹnllʹ
Ȏmmʹthmʹmrumtimnmmiʹ mnʹmʹ thnmnmmmnnmsmoʹiminomi�ʹqnmʹsnllmʹqmʹrmgmʹollʹrumʹšnqĬminʹ
ënʹsmmmigminʹmnimminnjnmʹmnʹrumʹmonȜgrȕmmʹnnʹpmnithmnʹrvmmȘįllʹnrnnúʹmrimʹqoɆrʹooo_mʹ
otynʹ rnmwʹ smnʹ lrnmnʹ rmpʌnmmmʹ mmȏnrrummillʹ mpmmiuʟmposʹ mʹ mmnmmtimʹ llʍopn �́ʹmrnʹ
nnmnmmmllʹ nmnimomȯmnʹ nmmmʹrnnrpʹ rvmhinllʹnnimmniʹhio_mpmmnʹ llrmmtrn�ʹ mntmmollgoʹ
inmnllmno_mllʹthʹllmûmmthmllʹomnʹnmmmnmmmnʹʭrmmʹnmʹɥnʹnsʹollʹfrpmnnm�ʹtumryurtutʹ
nnllofinjrʹnmnonmnm�ʹminmmmnmmlnmʹènʹ llümpmmriʹsmʹthņllʹnmnpmʹmʹmmnʹ minmnimoʹmllʹnmmùrmorʹ

20 wgŨ§ʹwriʹÇÐÍÏÖÝ�ʹÁʴmȃorʹɷoiŢigtruąʹqÿsqȄqʉĂiʹw¬²«³y�ʹth¨Ê�ʹti�wËvʹȳ�­µ�ʹ±°¶ʹ
��½srăɊthʹwÂÜÔ q́Ĉʸqāsrotyʹnʹoģotithqʹõsgqʐsqɋiŕsr t́isrĄsɘʜʹthsqoʪsvʹɤtiʹ
əŕʠȀɰ·osvʹrirʹthsqotioɧosȌ·ɨo�ʹɚoĉʹtyʝqʩtruthosʹtiŇtythirortho�lʹ
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nmʹnrnstirʹ tnnʹ ŚmmȺmmmllʹ sminʹ mnmmthmmm�ʹ wrnmllmnomʹ rmmomĹʹ llnmmtullʹ onʹtmnqllʹ
nigyllmmɓʹnmrʹninrrmpomʶruʹmnʹtmtrllʹrmlmmotymʹnňmti śllsmmn órynʹÅonsllʹnmnimhimjmmʹmmʹ
Ìmllnllʹ ¾inmllm�ʹ tootllʹ llntuɃthʹ gymitynŉȻmrʹ rnnmmiʹ llmommththmllʹ thiȖrʹ mrtmprrnnmtullʹ rminʹ
unyryllnȫimsmnʹrumtw�ʹÚullʹnmnsrrirvʹ turmnimʹ rmpnʹtimnmʹ mmtwĖʹ ommmʹ tinmmmŒȤpʹmllʹrynȅtthʹ
rimllrimllmllʹmmʹÆmnullʹmnmmumo_nsʗriʹ

tmnvllʹ sifimo_mgmmmmʹ ollʹ tmĕʹ nmnmnʹ nmlʹ nmmniʹ tnseoiʹ ·mgyryntyʹ mmĊʹ nhthiʹ
mnmminmmʹ mllʹ mʹ ʮnimhimwʹ ssʹ mmnʹ thifimnnniʹ  ommrriommʹ tmrʹ nomptintmllʹ nmmthll�ʹ
rmllllŊonsoththnsmllʹénʹthpllnmnmummʹĪnʹturrrnm�ʹºnʹnnsmrnŋmʹmulnʹnmrillmmooʹmmoʹmmnsnpmminʹ
minno_mllʹ tinʹ nnmninsnmllʹ mɄmmmmummȐʹ nȪnʹ umʹ unimsllʹ smʹ nmpommʹ rrnʹ llsmrmʹ mnnʹ
mlmllmmmmmwʹ »nʹ mioʹ runllʹ rnmthsmmillʹ nmmmsruʹ ornʹ mmmomnruʹ mrnrrimmiʹ rrimmʹ mmromȼʹ ynʹ
nmmirrismʹ tinnʹ nllʹ qmmmnllmʹ nmmr�ʹ nnsmsmrmmllllʹ çċʹ mʫsʹ mnmʹ momʹ nmnmngtuũruʹ
mnmooommmnrʹðnmʹuooryllĠmnȊmnʹīosʹnnsʀomi�ʹ
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¸llʹ nmʹ ghoo_mʹ llmmmiʹ nnnʹ mmllsmminmnrrrmnʹ nmomnllʹ mirminruʹ mmnmrmhʹ nmmʑnmllʹ mĝʹrumʹ
nȞʥmȽingʹ ßɜʹ mʹ ʯtmturgʹ ȾmgxȿčŜİʹɸmʹ gmhmnnmʹ mnʹ mmllinsmʹ rsrmmʹmmnʹ monmriʹ sllʹ
ʃmnllʹllmopnʹseoĎmȇʹllrtrrmimmĥmʹmmllnmptĶqʹllmmllʹqnruʹȴnmllmommillʹmŪnllmŤruʹnşsėo�ʹ
rvultyʹōllʹmoʹrmonmʹunʹìrsmnʹumȈʹomthmoʞrtrnimnqriʹ¿mrmtyďomitʹnpʹmrmʹɀmɫsoʹomʔmmmʹ
rmʹrmllllªmmmnĺvinmmlloʘʹmnʹɬrmʹnmspmnllmrʹrumʹ mmllnmminmnmmmtuʹ mmmllmyɭʹmstʹ thnimʹ
pmnmýtlʹȥnʹmrunmmillsmmiʹnnmo_smmunmʹʰrrnminʹmoɹĘnʹmninnimʹɝrmommonmʹnmlloʅʦmoʵʹntɱrʹ
ɺmʹmnllsoinʹļmptrthnʹmʹĨthmʹpmonrmʹomnʹmmĐőșıʹtiȚʹàʹĞŝæʹ÷Ȧhiūqninęʹ xóŎĲʹfinɌțflzʹ
mnʹ thmʹ ʣnimnllmʹ Ľmllʹ mʹ ĩmmʹ mimʹ mmĳmʆnimʹ tinsloʓĚʹ sŏmľʹɻěʹ øȧɞrȨɟʹ ryáʧśnʹ
omiħhmmʹ ninnnnmʹ rpnʹ mliosnhĴʹ ġtnmo_mn�ʹ ¹momnđsmnʹ mmʹ nsvimmvnmmmʹ Ēmrrimʹ inrmʹ
Ħrillmʹmmllm�ʹmʹtioormnʹʤlmnllmrʹmllʹthrmʹnmmrthʹsrimoâñrymʹnmomo©ʹ

Ãnimmʹthʹɼmʹ rmllmʹnrnʹthithʹmthnťmllrʹmrunrmmllhmȒʹmnʹthimʹ mmllnmllvʹroʱmʨmnruʹmominʹ
mmllithmʹ mȓmnnqʹ trnʹ ntmtymriʹ lmnonʹ omʹ nollthminllmnʹ mnʹ ɽmʹ rmtumʹ msmrriʹ mȁʹ llthmnʹ  ʹ
nȬɅrutumȔʹêgʹ nmnomʊtmʹ nmnooʹ mmoviʹ Îmmoinruruʹ nmŦolmmllʹ nnĸmʹ mmnooȰrmʹ thsmmʹ
oommsʹrmminmllruʹ rvnmʹnnrʹ mmʹÈmntumpĵʹ nmoommommiʹ mpmmiʹrvomtisʹĿmomllʹnmnnēʹ llpmnnsʹ
omllmʹrmonʹsemllll¡ʹ wmʹollʹrnmɠnnmnʹ mtrmmʹmo_mmʹsnnmmmtyʹmrimʹmmmʹrmmɈonoruʹ llɮmorymrʹ llmʹ
rurmmʹoŬnʹ·msqoȝmʹnmmmmsʹsmnŧnʹhʹrmʹmmnʹnmomruʹmmoʹmooʹȭsrminʹmmirʹllʎorrinnmʹ
nrnʹthimʹ lpœnimnllmʹnȩnnnʹrvmʹnnɡllmnpmnʹ orymnʹ thipʹ mo_mnʹ nollrmnllthnʹ nmnnmthnsomʹ nhmnrʹ
ʳrrɾʹ ĔgfinãruŞgʹ rhrhtwthiʹ rnminn ʒxʋmrɣ¢ʹ Ûllʹ nmnoĤmɁmsumommmnʹ mtllrŐmʹ llnnsʹ
nmnnnʹòmʹompmhoʹmrnʹmnnímfuʹllmɏfinjmthismll£ʹwpʹʁrʹmmllmʹmtimʹnmnonʹnnthiorʹmpnrʹ
mmʹllrmosʹʲoɿʹ×ŕiÕ¤ʹÄryooin�ʹmpmmʹltuʹmʹommķʹolmʹmʹnŅȉȱmriuni¥ʹ
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mmiʹ mrumllmmmmmʹhʹ nsthllʹ mnmiʹ omnnimʹ mminʹ ollʹ pmmʹ Šnllmʹnnmnmmmonnmimnʹqsʹ mrnmʹ rnmmmmnviʹ
Òniqllmomooruʹuninllʹnɔʹ nmnnmllmsummnʹqqʹɳmʹ pmnrʹnnʹmomllmɐmumm{ʹrmʹ nntmimsnpmllʹmnʹ
ɕrunsemmoruʹ hrʹ rmnmrrominmʹ nrnslltollrʹ thrrʹ llmɍmmnomʹ mnʹ llnmmmmnrmʹ mpnʹ mmnllmpʹ
ŗmmɉmminmmmnmmllllʹ mminʹ mnimʹ mnnmnʹ mnʹ thnmwʹ wnimmminmnnsmmhipruʹ nmʹ mothʹ mllonnomʹ mnitrullʹ
îmllnmʹryro_mminʹmnʹnmomintʕʹmmʹtmnollʹminmrumminʖʹmmnmnnllʹmʹmnmmʄmmʹinrymmʹmrurrllmllʹthʹtmllʹmnmiʹ
ȵnsnsmriʹ

¼nmvʹ mllʹ sʹ noominʹ mnnnmʹ nrmmʹ sʹ nnlltillllʹ thimʹ lloʹ rmminminmnʹ Ømmommllʹ mnʹ
Ào_mnqmnigyminvʹ mrymʹmmimmmmoʹmrnʹomʢnmɑʹmmminmmnmmllʹmmnmmnimnʹuntmrnʹmrnmʹllminnmmthinmʹ
Ƞnʹ llnmmmruʹ mmimʹ mminʹ nmllllvmmimnnsʹ omʹ mnmʹ nmmminmmimʹ rmʹ nrmminmʹ nnnmmllllʹ mnʹ
Āmtommi�ʹ smnʹ sʹ uniominpʹ mnllmʹ mntnmʹ trnmmʹumllmʹ minmnll ʷ ḿnʹ summnnmʹ msmmʹ mnmonmʹ mmʹ
ŀonrmnʹomnimminllʹmmʹtiɂmminmmʹmmmthmmʹomʹnmnnmmnʹmmʹmrnmllmʹřʹmrnğmmmʹmsuʹminȡsmnʹorpmminll�ʹ
Ómʹnrnmmʹmnmnnsinommimminʹrmmomnqʹnmllmomomnʹmllʹcreatio ex nihilo, ollʹ momrmtummiʹmnmʹmnʹ
ȍomrothn|ʹ g,mllʹ mmʹ rvmʹ mmnrminmnmmmmnʹ nothʹ nrymmʹ mrymʹ unmĆnsmtmmʹ mmminpmnʹ creatio 

continua, mmmmmmithimnllʹ mommmnmp�ʹÑmiʹmʹŃnrymoʹminmnimminʹtmoʹrmmʹqmʹllmmpʹmllʹmnimʹnmmʹ
nrnnʹmrsminllʹominʹnnnmllʹ rnmmthommʹ mmʹnmo_msmrʹmimnʹminmnimminllʹmnʹllmɎmmnomʹmmnʹ llsllmmnllʹ
ämnʹ tyŁʙllʹ mmʹ mrurminmnmʹ nmnmmthllʹ mnʹ omllʹ smmmmimmmo¦ʹ wnmnoʇmmiʹ omminminmnʹ ʂllʹ God's 

cooperation ntimrnʹ mȶmmthmomʹ mnʹrmʹ concursus divinus, ɴmʹ nnsniŘmʹ mmmtinnmmomruʹ
lrnomg,ʹ rmrsmrllʹ tinmʹ mʹ lmrȗgmnʹsmquniʹ (suaviter) thsotʹ nnmllʹ mimʹ mnmnmrʹ nȷʹ tiontimʹ
þmmmmnmw20 smʹ ollʹ fumgmimnʹ mmmʹ mllʹ tmnpllʹ ssmnmmmnȋsmjnsuʹ mnʹ mghmʹ nnmmmllllmllʹ mnʹ
mrimmmompvʹqnmʹmllʹumʹmnmnmomunimʹrmnʹgmmimminmʹnnmllmmimmʹmnʹtmnʹmllʹmnimʹllmnnmmʹmnʹ
mmnʹnmllllnsqmsnmtinmll�ʹ wmllrmminmnommminoruʹ mninllʹ oomʹ qmʹ nsnmmimŔmćʹnorʹɵmʹ nnmmmllllmllʹ
ɲłnȢʚĭrnʹunńttʹmnimryʏyminsruʹ mminminmruʹ snpŖĮʹɖruɗɦmrɢʹtmulminnʹ mȂmȸgmʹmnmʹ mĜʹnimʹ
nmllllmïominomomllʹ thȹmninsnmnʹ mpʹ mnnʹȮnmmmmriʹsmʹ himmllmʹomiʹnmimʹ omllmʹunimʹ tuthmnʹmn}ʹ othʹ mʹ
llnmminryʹ omnʹ mlȲnnsllommʹ mmllnmmʹ mithflm~ʹ ɶmʹ ommnnsʈmmillʹnmomʹ llnmrnʹummʹ rnimoȟʹ mnʹ
ôȣnrpmruʹ semminmfrnmllʹ mmʡnʹ omʹ mryomfomnʹ mmʹ mʹ unommɒʹ llmsnuomi�ʹ ssnʹ mumʹ trnʹ
llninrymʹ nmrnmnnmjo_mʹ omllllormmnlmʹ llqllmmnllʹ tiiinllʹ mnʹ ronrmmnnimʹ pmĢʹ mnmonmnʹ
ʬnimfoʹ llmnmnimʹ mmlmnnllʹ llmsn�nnmllmnnimmmomʹ mnmmminmʹmpmnmsqwʹÙʛllʹrpmonmmmmʹnllʹ
Ȏmmʹthmʹmrumtimnmmiʹ mnʹmʹ thnmnmmmnnmsmoʹiminomi�ʹqnmʹsnllmʹqmʹrmgmʹollʹrumʹšnqĬminʹ
ënʹsmmmigminʹmnimminnjnmʹmnʹrumʹmonȜgrȕmmʹnnʹpmnithmnʹrvmmȘįllʹnrnnúʹmrimʹqoɆrʹooo_mʹ
otynʹ rnmwʹ smnʹ lrnmnʹ rmpʌnmmmʹ mmȏnrrummillʹ mpmmiuʟmposʹ mʹ mmnmmtimʹ llʍopn �́ʹmrnʹ
nnmnmmmllʹ nmnimomȯmnʹ nmmmʹrnnrpʹ rvmhinllʹnnimmniʹhio_mpmmnʹ llrmmtrn�ʹ mntmmollgoʹ
inmnllmno_mllʹthʹllmûmmthmllʹomnʹnmmmnmmmnʹʭrmmʹnmʹɥnʹnsʹollʹfrpmnnm�ʹtumryurtutʹ
nnllofinjrʹnmnonmnm�ʹminmmmnmmlnmʹènʹ llümpmmriʹsmʹthņllʹnmnpmʹmʹmmnʹ minmnimoʹmllʹnmmùrmorʹ
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nmʹnrnstirʹ tnnʹ ŚmmȺmmmllʹ sminʹ mnmmthmmm�ʹ wrnmllmnomʹ rmmomĹʹ llnmmtullʹ onʹtmnqllʹ
nigyllmmɓʹnmrʹninrrmpomʶruʹmnʹtmtrllʹrmlmmotymʹnňmti śllsmmn órynʹÅonsllʹnmnimhimjmmʹmmʹ
Ìmllnllʹ ¾inmllm�ʹ tootllʹ llntuɃthʹ gymitynŉȻmrʹ rnnmmiʹ llmommththmllʹ thiȖrʹ mrtmprrnnmtullʹ rminʹ
unyryllnȫimsmnʹrumtw�ʹÚullʹnmnsrrirvʹ turmnimʹ rmpnʹtimnmʹ mmtwĖʹ ommmʹ tinmmmŒȤpʹmllʹrynȅtthʹ
rimllrimllmllʹmmʹÆmnullʹmnmmumo_nsʗriʹ

tmnvllʹ sifimo_mgmmmmʹ ollʹ tmĕʹ nmnmnʹ nmlʹ nmmniʹ tnseoiʹ ·mgyryntyʹ mmĊʹ nhthiʹ
mnmminmmʹ mllʹ mʹ ʮnimhimwʹ ssʹ mmnʹ thifimnnniʹ  ommrriommʹ tmrʹ nomptintmllʹ nmmthll�ʹ
rmllllŊonsoththnsmllʹénʹthpllnmnmummʹĪnʹturrrnm�ʹºnʹnnsmrnŋmʹmulnʹnmrillmmooʹmmoʹmmnsnpmminʹ
minno_mllʹ tinʹ nnmninsnmllʹ mɄmmmmummȐʹ nȪnʹ umʹ unimsllʹ smʹ nmpommʹ rrnʹ llsmrmʹ mnnʹ
mlmllmmmmmwʹ »nʹ mioʹ runllʹ rnmthsmmillʹ nmmmsruʹ ornʹ mmmomnruʹ mrnrrimmiʹ rrimmʹ mmromȼʹ ynʹ
nmmirrismʹ tinnʹ nllʹ qmmmnllmʹ nmmr�ʹ nnsmsmrmmllllʹ çċʹ mʫsʹ mnmʹ momʹ nmnmngtuũruʹ
mnmooommmnrʹðnmʹuooryllĠmnȊmnʹīosʹnnsʀomi�ʹ

®�ʹÉɛʹɩĻtʹöillȆillʹŌȑnhihɯtʹåiČʹtɪtɇÞţ·ʹ

¸llʹ nmʹ ghoo_mʹ llmmmiʹ nnnʹ mmllsmminmnrrrmnʹ nmomnllʹ mirminruʹ mmnmrmhʹ nmmʑnmllʹ mĝʹrumʹ
nȞʥmȽingʹ ßɜʹ mʹ ʯtmturgʹ ȾmgxȿčŜİʹɸmʹ gmhmnnmʹ mnʹ mmllinsmʹ rsrmmʹmmnʹ monmriʹ sllʹ
ʃmnllʹllmopnʹseoĎmȇʹllrtrrmimmĥmʹmmllnmptĶqʹllmmllʹqnruʹȴnmllmommillʹmŪnllmŤruʹnşsėo�ʹ
rvultyʹōllʹmoʹrmonmʹunʹìrsmnʹumȈʹomthmoʞrtrnimnqriʹ¿mrmtyďomitʹnpʹmrmʹɀmɫsoʹomʔmmmʹ
rmʹrmllllªmmmnĺvinmmlloʘʹmnʹɬrmʹnmspmnllmrʹrumʹ mmllnmminmnmmmtuʹ mmmllmyɭʹmstʹ thnimʹ
pmnmýtlʹȥnʹmrunmmillsmmiʹnnmo_smmunmʹʰrrnminʹmoɹĘnʹmninnimʹɝrmommonmʹnmlloʅʦmoʵʹntɱrʹ
ɺmʹmnllsoinʹļmptrthnʹmʹĨthmʹpmonrmʹomnʹmmĐőșıʹtiȚʹàʹĞŝæʹ÷Ȧhiūqninęʹ xóŎĲʹfinɌțflzʹ
mnʹ thmʹ ʣnimnllmʹ Ľmllʹ mʹ ĩmmʹ mimʹ mmĳmʆnimʹ tinsloʓĚʹ sŏmľʹɻěʹ øȧɞrȨɟʹ ryáʧśnʹ
omiħhmmʹ ninnnnmʹ rpnʹ mliosnhĴʹ ġtnmo_mn�ʹ ¹momnđsmnʹ mmʹ nsvimmvnmmmʹ Ēmrrimʹ inrmʹ
Ħrillmʹmmllm�ʹmʹtioormnʹʤlmnllmrʹmllʹthrmʹnmmrthʹsrimoâñrymʹnmomo©ʹ

Ãnimmʹthʹɼmʹ rmllmʹnrnʹthithʹmthnťmllrʹmrunrmmllhmȒʹmnʹthimʹ mmllnmllvʹroʱmʨmnruʹmominʹ
mmllithmʹ mȓmnnqʹ trnʹ ntmtymriʹ lmnonʹ omʹ nollthminllmnʹ mnʹ ɽmʹ rmtumʹ msmrriʹ mȁʹ llthmnʹ  ʹ
nȬɅrutumȔʹêgʹ nmnomʊtmʹ nmnooʹ mmoviʹ Îmmoinruruʹ nmŦolmmllʹ nnĸmʹ mmnooȰrmʹ thsmmʹ
oommsʹrmminmllruʹ rvnmʹnnrʹ mmʹÈmntumpĵʹ nmoommommiʹ mpmmiʹrvomtisʹĿmomllʹnmnnēʹ llpmnnsʹ
omllmʹrmonʹsemllll¡ʹ wmʹollʹrnmɠnnmnʹ mtrmmʹmo_mmʹsnnmmmtyʹmrimʹmmmʹrmmɈonoruʹ llɮmorymrʹ llmʹ
rurmmʹoŬnʹ·msqoȝmʹnmmmmsʹsmnŧnʹhʹrmʹmmnʹnmomruʹmmoʹmooʹȭsrminʹmmirʹllʎorrinnmʹ
nrnʹthimʹ lpœnimnllmʹnȩnnnʹrvmʹnnɡllmnpmnʹ orymnʹ thipʹ mo_mnʹ nollrmnllthnʹ nmnnmthnsomʹ nhmnrʹ
ʳrrɾʹ ĔgfinãruŞgʹ rhrhtwthiʹ rnminn ʒxʋmrɣ¢ʹ Ûllʹ nmnoĤmɁmsumommmnʹ mtllrŐmʹ llnnsʹ
nmnnnʹòmʹompmhoʹmrnʹmnnímfuʹllmɏfinjmthismll£ʹwpʹʁrʹmmllmʹmtimʹnmnonʹnnthiorʹmpnrʹ
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Dirk Even, 

uhlfiÀgfiieÀfutefinfiniÀgfiiegÀgfiieÀfueeineeÀfeÀinfinifigrieegriÀeÀifiiieffueflÀeijevfiÀbeffiiinÀefufihlelliÀ
nofinpge,ÀfiieeÀ frieÀ eiimÀ eipefieinefleiinrfueflÀ i�eifleineÀemgriÀ efi®fie�fee.21 InfininsyÀ feÀ
negÀjhlefiÀvefiÀiinfiniiinlIÀ ihlfiÀiiffifiiehlfiÀ efiiÀineeehlreÀ einfinigriÀ gfiihleÀ ehli�efugÀ fieÀiifiiegÀ fifiieÀ
me einfinie¬fcfansÀfuelrmÀleÀiefegriemeeÀekinfininnsooninfinifi»,À e.iinjÀghefiÀeÀehlieefiÀeiÀefiÀf�fgeÀ
¥egÀfuefiÀiwÀeqhlfiegefifiÀgeÀ eÀoffiinfinfinieflÀeefijÀunfiiefiÀdeÀiieÀgrieÀiifiiefiÀiieÀcfleiinfiniÀrifiieÀ
emfegeficeÀ eiÀ afiÀ efuinfinihlermÀ ifiii�ffueflÀ|fii?À A�À}geÀ uofinfiniefeeÀ ehehlrmgriÀ fiegÀ
vefigeofiÀ�uegÀinefiiÀiineflemfeeinfiniÀihlfiÀfuehlfigeifliÀ~tefliÀinefiijÀriÀiieÀifeehliieeeÀ
ªhefiÀgfiiermeÀfeÀeÀirmfifgeÀifeieipflfriiÀi�fÀfifiieÀemfegefifueÀeiÀehlfÀflfieryfefinÀrfiÀeÀiinermemy,À
«hefiÀgfiieÀvefferiefieÀeiÀrmfierysoo�eÀ fue´flgriÀfiegÀemfiiehlegÀ�fiiÀefigriÀgfiiefeÀ§ehlflgriÀ
beÀgrifeieinfinieegriÀihlgÀ�fieliÀineinfiniiÀiineflemueeÀlegÀefiieiiÀflfierysho eÀtnneÀehlfeÀemgriÀ
meiieÀeinfiniefiÀ fgriefiinfiniinfinifueflÀ fngrifinfinifdhlefletrÀuneÀfleeinfinieÀ nsfiieÀ feefl�ÀeiÀeinifinfiniinfinifueflÀifiiieffueÀ
afigriÀfinirinfiniiineÀefiÀinfiniegeifiiienfu�ÀiifiiefiÀiieÀ¾epinÀinfinihnfiÀehlfÀineleinetffueflÀrifiieefieeÀ
angriÀinegriefleÀ feifeeefigÀfeeflrmfi¼À eeÀehlfufiijÀ EininfnfuetÀ fueeinefleiiniÀ nfiÀeÀeinfiniinfiniofugÀeeneeÀ
vefiÀgrieaflÀefirmiÀiiigfiiÀfifiiegÀiefgÀefÀleÀfueeinfiniethÀinfiniwefiÀfthÀinfini�ÀeeineÀiieiÀefufueeeiifleÀfieÀ
±thmÀ unfiielefÀ rifiieÀ�fieÀ gef�eÀ eiÀ fifiieÀ fiweermiÀ feifeeeinfinifiÀ eeineÀ ifeieftiÀ eiÀ
reeflrmfiiÀ fusfiÀ efiliÀ ieÀ griefufgriegriÀ efiÀ fiennryeiniffnfueflÀ iinfehlfigrielIÀ efÀ eeÀ KafifiÀ eefgri:À
�giÀfeÀgeeÀifiinÀiofÀefiiÀeinfiniifrminfinifueflÀfieinfinifefi.22 

rÀfua�egÀgrifefuhleeÀinfinifiifeÀltifleflIÀihlgÀrÀtfiiinfinifinÀ­feÀfeÀefiÀ p�ieffinfifiÀqhleefiinfiniefiÀ
sh�fÀ qinfiniufwÀ grifefuhleefefi.À CenÀ efu©hleflÀ�infiniyÀ infiniinfiniÀ eiefueÀ sfigriÀ infiniinfiniinfinieÀ ieÀ eÀ ifeiefÀ
sheafihlfeÀeiÀifiiiermfuetÀeijefufie?ÀDeeeÀfgÀgrieinfinieflhlefieÀehlfÀinfinifninfiniefgefiÀangriÀfuefiinfiniffiiineogÀ
eºfefiefifueÀiefue²¦eÀ pfiÀ wfinfiffiyÀ finfinieryfifiiinfinifiiinÀieeerizgÀrsÀ¨inefiieiiÀfeezi½ed?ÀHeiiÀ
vanÀgfiieefl�rfceflÀeefufiiefiefleiiniÀfeflefieÀteÀthinfinie?À

5.ÀTheofieeÀoiÀe·e�ighf�iin?À
FfoeflfliÀrÀiinfigÀfieÀ fepefugÀefiÀleÀ einfiniinfinieinifiÀeiÀnsfiieefefiinfinifueflÀifiiieffueÀ geÀ grieinfiniefleiÀ eÀ
"infinifiieefiÀeiÀeinfiniefilfmiin.nÀAÀleefiÀ eiÀeinfiniefinsfiifinfiniiinÀ feÀeÀ fifiieefiÀ gfiiegÀµfifmeeÀgfiieÀ
shehlfÀ i¶grieinefigeflÀ ieffueeÀ eiÀ fieinfinihlfelIÀ fmetrÀ iinfeinfiniffiefixefiefllIÀ efifefiiin,À iieenÀ nfigriÀ
eflefufiferygriyneinffueflÀ ieffuejÀuefeÀfiieinfinieÀieefiÀeÀieiiÀehlfufiiÀfifiieeffheÀifeieeegriÀiiÀ
nsfiieefefiinfinifueflÀ ifiiiefcieinfini�À einfiniefÀ leÀ fleefiÀ fuennfihlfiÀ iiinfinigfiiÀ ehliefeinfiniinfiniofiiinÀ fifiieeffeeÀ emgriÀ
nsfiieeffeeÀeiÀehliefeiinineinfinifiÀeeÀinfiniejefÀfuefigrifgriegeelIÀihlgÀiefiÀfiefieÀfiieeÀieefiÀeifleÀ
nseÀegnfigriÀhliÀfieÀemieffinfiniefigeflÀefufhltioijÀufiieÀifinfiniinefiÀifeifleinÀfoÀifegrihlfuffiiinÀeÀ
nsfiieefiÀeiÀeinfiniefififiiinfinifiiinÀ feÀlegÀqhlanfihlinÀinefufiiefiffueÀ efigriÀiinefiefeflÀ fefleinfinifinfinifinfiniiÀ nfeÀ

21 CimÀinfiniewÀJtrD.ÀoARROWlIÀTheÀInfinjinfinjeÀoeer.ÀAÀmfiieinfiniinfinjÀnfiohlinfinijeÀinfinjeÀinfinjheÀseuinfinijtemminfiniÀtiteteeeÀ
einfinijÀeinfinijtemm,ÀLeinfinijeinfini:ÀVffiinfinjenfioeinfiniÀ200tu.À
22 AÀm�etiettyÀ�geÀsfijÀun�infinitinfiniinfinjejÀiieinfinitjÀinfinieÀinfiniinfinioinfiniÀetveinfiniÀtonfioflinfiniseinfiniÀetiinfinifinfinimswinfiniÀ
BesppÀztiÀnfioinfinie8nÀ(IjÀuANTinfiniÀu�fiinfinirÀjeinfiniÀinfinieyinfinieinfiniÀVe�unpinfinjinfiniÀoÀturmtu)jÀ
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fegriffueflfliÀgrixshsoefefifiÀgrieefufinfiniiinfiniinfiniefieÀ eiÀifiiieffueflÀ feeflffiiinfiniÀ efigriÀ fifiieÀ eiinfinifehleÀiieiÀ eiÀ
fueiniinfinifiooiinÀgfiieÀfiiieÀ fleegrieÀ fieÀleÀeeÀfueflflegriÀ fefie¢eflozefiyefiÀifeifleinÀrnÀiifiiffufiiÀ
leÀleefiÀgrieeeÀfiefiÀiininfiniinfinieÀfiofgeÀfeehlflfi_eÀiefÀemiefpinfinieinfinigeflfliÀgeefieifleÀqhleinfiniririeejÀ

SfinflflÀinfinifiieÀfiieieÀfeÀfifiiegÀinfininÀnsfiieÀefigriÀehlfufiiÀeÀfifiieefyÀiiehlflgriÀsohlflfliÀemifleffiÀefigriÀ
flffinÀfieiinefifiiefÀeflflÀnfieiiinfiniÀifiiieffueflÀifiiefieinfiniefieÀiiflÀfeiinefgriÀgeÀeiefuelIÀfixineÀefigriÀ
infiniefifiefjÀ ueÀ iniÀ eiofifefiÀthfeÀ fiieieÀ feÀ efiÀ fflflhlefefimÀuefeÀ efeÀ einfinifiiefÀ iefgeÀ eiÀ
ifiiieffueÀemiinmÀxfiÀfifiiefinegriyneinffueÀefÀffiÀfiefufiififfueflÀefufefifueeinfiniÀihlfiÀeiÀfuehlfeeÀefleeÀfnnÀ
efifiiefÀ efuinfiniefifueeÀ flfneÀ ifefufiieinfinifeinfini£infiniÀ ifefleiiniÀ enngriÀfiehlfeefufefifueeÀ fifiiegÀ fuehllgriÀfiefiÀ
ieeefifliÀ ieÀ fegrihlfuegriÀ fieÀ emfifeieflefiinfinieinfinieÀ eiÀ ehlfufiiÀ eÀ fifiieeriÀ eiÀ einfiniefigfiifmiinmÀ rfiÀ
fuennfiefiÀeeiÀinfinihlfufiiÀeiehlfiÀeinfinieeieelIÀflegÀetefieÀeiehlfiÀSfiieneeieefelIÀueefifiieinfiniemÀefÀ
ufefneiineefgriÀangriÀfifiieffÀ¸efnlIÀ efigriÀffiÀiifflflÀfiegÀinfininnfuflhlgrieÀeÀiuflflÀgrieefuffififefiÀeiÀfifiieÀ
'ifiiieffufefiÀ emgriÀ fiineÀ efÀ fiiefÀ fifiieefiÀ eiÀ einfinieinfiniilinfininniinjÀ uefeiofeÀ eÀ ninfinifiieefiÀ eiÀ
einfiniefiinfinifiiinfiniinfiniiinnÀeeÀfifiieÀffifieiinfefirmefiÀeiÀfueffiefinfiniÀeeiefurieÀeiÀifiiieffueÀiiehlflgriÀfiefiÀieinfiniÀeeÀ
HeiinffiiinÀfiiegriÀfuflefinegriinfiniÀngfiieÀhlflfirminfiniegeÀfirminfinihlinifiiÀeiÀfiihlinefiÀfeeeefiÀ-iefÀfifiie�ÀiieÀ
iiehlflgriÀnnneiiÀfifiieÀinpfigriÀeiÀGegrijn23À

Fhlffifiief�efeÀ ehlcfiiÀ eÀ futefinfiniÀ feefieÀ efiÀ eÀ ifeifleinfinieinfiniyfuÀ fgrieeÀ eiehlfiÀ gfiieÀ
efigefleiinffueflÀ efiefihleÀeiÀnatural laws. rfiÀ iieeÀ RefiiÀDeefuefgeeÀiifiieÀieffeiiegriÀgfiieÀ
fie¡ÀnfieinfinihlfeflÀfleiinÀ germinfiniÀiinfinieinÀe infinifueÀ efigriÀeiiflfegriÀfgÀgeÀifiiieffueÀ finfiniifliffiiinÀfifiiefiÀ
fifiiefeÀ efeÀ efifiefleiininfinifueflfliÀ ffigrieiefigriefigÀ fleiieÀ fieÀ iifiinfufiiÀ fiafihlfeÀ fiieeÀ geÀ eiei.À
uefiiffigriÀ gfiif�ÀfueinfinifueigÀ feÀgfiieÀfiefifefiÀ nsfiiegÀGegriÀ feÀ flfneÀ einfiniÀeinfininf�egefifiÀinefiefchÀ
iifiiinfinifleÀleÀefleinefifieÀeiÀifiiieffueÀefeÀfiifeÀehlijefufithÀfiwefiÀfiieveÀfieÀieflfleiiÀrmhlfleeÀiifiifchÀ
�jergrieÀ{ÀGegri'¤À�x�d.À o³gÀ gfiieÀ iiefflgriÀ feÀ fiegÀ leÀ feeflnseinfiniyefiÀ eiÀ eÀ soef�hlflamÀ
Me einefiyfueflÀ fifiieeffethÀ efeÀ our iieieÀ eiÀ gfiinfinifiiinÀ fieÀ fueinfinieÀ geÀ iinffieÀ iiffiwÀ
feiinhlfleffrieeÀ ffiÀ fieinfiniufejÀ ufiieiÀ efeÀ ehlfÀ ffiinfinieinfiniriefieÀ neÀinfinienfieÀ eiÀemiflemntiefiÀfieÀ
eefieilfefiiÀfetfeifleÀfueffieffirieeÀeiÀemiefufiefifefiejÀueiÀgrieÀfiegÀemfegÀeeÀehlfufiijÀOfÀeeÀ
NfegzefufiieÀefifueÀ¹fefie:À nuneÀfuemfiegÀeeiÀfifiiefiÀrifiiefeÀ efeÀ fleiieÀeiÀfiefihlfejÀufiiefeÀ
efeÀ ennfliÀ fiefueeefriee:À fieiegriiÀ geÀ efgrieflIÀ fieiegriiÀ geÀ eiei,À sngriÀ fieiegriiÀ fieÀ
¯eeieeejn24 

EeiefurezfliÀfueeinefleiinfegeÀiifiieÀ efufuefgrifmiinÀgeÀLefigriehlÀefeÀ efliieieÀfoÀeffefÀ
ihlfiÀfieinfiniefÀffiÀgriehlifiÀgefigriÀgeÀifeeemfiÀleffÀefufefifueÀeeÀeÀefufefifueÀeiehlgÀfenzffiiÀeeÀ
ehlfufiijÀ uhlgÀ efufefifueÀiiefneÀ iiogfiiÀ fuefijefufihlfeeÀ efigriÀ feiugefifemsjÀ rgÀ fe,À emgriÀ fiiefeÀ

23 StrWmÀuAWKINGlIÀAofinfiniepÀuinfiniminfinjeinfiniyÀepÀTinfiniinfinielIÀTeinfinieinfiniinfinje:ÀoaninfinjetÀoeerminfiniÀrm989infiniÀrm8tumÀ
24 FmÀNIETZSDHEinfiniÀDinfinieÀpinfiniohflinfiniseÀWinfinimme�chepinfinjlIÀyinfini:ÀWefreÀinÀjinfinieinfiniÀozjeinfiniÀojj�infiniÀejmÀumÀ
ScHLECHTA, Miiinfiniswinfini:ÀueinfinieeinfiniÀVeinfinitenfioinfiniÀ5rm966infiniÀrmrm6:ÀinfiniinfiniuyinfinjefiÀwinfiniinfiniÀtiinfiniminfiniÀ¿tiÀeenfioeinfiniinfiniÀjsBÀemÀ
GemefizeÀy�ÀjeinfiniÀNe°infiniÀnfioese.ÀEmÀnfioinfinisinfinjÀinfinitiinfiniÀNeinfinjweinfinijinfininfioreinfiniinfinjeinfini:ÀjeÀinfinieinfinjÀreofieinfiniinfiniÀjeinfiniÀsepinfinietinfinjinfiniÀ
reinefinfiniÀjeinfiniÀnfioefiieinfinisinfinjinfini.ÀreyinfinieinfiniinfiniÀjeinfiniÀiiseinfiniinfinjinfiniinfiniinfinjinfinj"mÀ



Dirk Even, 

uhlfiÀgfiieÀfutefinfiniÀgfiiegÀgfiieÀfueeineeÀfeÀinfinifigrieegriÀeÀifiiieffueflÀeijevfiÀbeffiiinÀefufihlelliÀ
nofinpge,ÀfiieeÀ frieÀ eiimÀ eipefieinefleiinrfueflÀ i�eifleineÀemgriÀ efi®fie�fee.21 InfininsyÀ feÀ
negÀjhlefiÀvefiÀiinfiniiinlIÀ ihlfiÀiiffifiiehlfiÀ efiiÀineeehlreÀ einfinigriÀ gfiihleÀ ehli�efugÀ fieÀiifiiegÀ fifiieÀ
me einfinie¬fcfansÀfuelrmÀleÀiefegriemeeÀekinfininnsooninfinifi»,À e.iinjÀghefiÀeÀehlieefiÀeiÀefiÀf�fgeÀ
¥egÀfuefiÀiwÀeqhlfiegefifiÀgeÀ eÀoffiinfinfinieflÀeefijÀunfiiefiÀdeÀiieÀgrieÀiifiiefiÀiieÀcfleiinfiniÀrifiieÀ
emfegeficeÀ eiÀ afiÀ efuinfinihlermÀ ifiii�ffueflÀ|fii?À A�À}geÀ uofinfiniefeeÀ ehehlrmgriÀ fiegÀ
vefigeofiÀ�uegÀinefiiÀiineflemfeeinfiniÀihlfiÀfuehlfigeifliÀ~tefliÀinefiijÀriÀiieÀifeehliieeeÀ
ªhefiÀgfiiermeÀfeÀeÀirmfifgeÀifeieipflfriiÀi�fÀfifiieÀemfegefifueÀeiÀehlfÀflfieryfefinÀrfiÀeÀiinermemy,À
«hefiÀgfiieÀvefferiefieÀeiÀrmfierysoo�eÀ fue´flgriÀfiegÀemfiiehlegÀ�fiiÀefigriÀgfiiefeÀ§ehlflgriÀ
beÀgrifeieinfinieegriÀihlgÀ�fieliÀineinfiniiÀiineflemueeÀlegÀefiieiiÀflfierysho eÀtnneÀehlfeÀemgriÀ
meiieÀeinfiniefiÀ fgriefiinfiniinfinifueflÀ fngrifinfinifdhlefletrÀuneÀfleeinfinieÀ nsfiieÀ feefl�ÀeiÀeinifinfiniinfinifueflÀifiiieffueÀ
afigriÀfinirinfiniiineÀefiÀinfiniegeifiiienfu�ÀiifiiefiÀiieÀ¾epinÀinfinihnfiÀehlfÀineleinetffueflÀrifiieefieeÀ
angriÀinegriefleÀ feifeeefigÀfeeflrmfi¼À eeÀehlfufiijÀ EininfnfuetÀ fueeinefleiiniÀ nfiÀeÀeinfiniinfiniofugÀeeneeÀ
vefiÀgrieaflÀefirmiÀiiigfiiÀfifiiegÀiefgÀefÀleÀfueeinfiniethÀinfiniwefiÀfthÀinfini�ÀeeineÀiieiÀefufueeeiifleÀfieÀ
±thmÀ unfiielefÀ rifiieÀ�fieÀ gef�eÀ eiÀ fifiieÀ fiweermiÀ feifeeeinfinifiÀ eeineÀ ifeieftiÀ eiÀ
reeflrmfiiÀ fusfiÀ efiliÀ ieÀ griefufgriegriÀ efiÀ fiennryeiniffnfueflÀ iinfehlfigrielIÀ efÀ eeÀ KafifiÀ eefgri:À
�giÀfeÀgeeÀifiinÀiofÀefiiÀeinfiniifrminfinifueflÀfieinfinifefi.22 

rÀfua�egÀgrifefuhleeÀinfinifiifeÀltifleflIÀihlgÀrÀtfiiinfinifinÀ­feÀfeÀefiÀ p�ieffinfifiÀqhleefiinfiniefiÀ
sh�fÀ qinfiniufwÀ grifefuhleefefi.À CenÀ efu©hleflÀ�infiniyÀ infiniinfiniÀ eiefueÀ sfigriÀ infiniinfiniinfinieÀ ieÀ eÀ ifeiefÀ
sheafihlfeÀeiÀifiiiermfuetÀeijefufie?ÀDeeeÀfgÀgrieinfinieflhlefieÀehlfÀinfinifninfiniefgefiÀangriÀfuefiinfiniffiiineogÀ
eºfefiefifueÀiefue²¦eÀ pfiÀ wfinfiffiyÀ finfinieryfifiiinfinifiiinÀieeerizgÀrsÀ¨inefiieiiÀfeezi½ed?ÀHeiiÀ
vanÀgfiieefl�rfceflÀeefufiiefiefleiiniÀfeflefieÀteÀthinfinie?À

5.ÀTheofieeÀoiÀe·e�ighf�iin?À
FfoeflfliÀrÀiinfigÀfieÀ fepefugÀefiÀleÀ einfiniinfinieinifiÀeiÀnsfiieefefiinfinifueflÀifiiieffueÀ geÀ grieinfiniefleiÀ eÀ
"infinifiieefiÀeiÀeinfiniefilfmiin.nÀAÀleefiÀ eiÀeinfiniefinsfiifinfiniiinÀ feÀeÀ fifiieefiÀ gfiiegÀµfifmeeÀgfiieÀ
shehlfÀ i¶grieinefigeflÀ ieffueeÀ eiÀ fieinfinihlfelIÀ fmetrÀ iinfeinfiniffiefixefiefllIÀ efifefiiin,À iieenÀ nfigriÀ
eflefufiferygriyneinffueflÀ ieffuejÀuefeÀfiieinfinieÀieefiÀeÀieiiÀehlfufiiÀfifiieeffheÀifeieeegriÀiiÀ
nsfiieefefiinfinifueflÀ ifiiiefcieinfini�À einfiniefÀ leÀ fleefiÀ fuennfihlfiÀ iiinfinigfiiÀ ehliefeinfiniinfiniofiiinÀ fifiieeffeeÀ emgriÀ
nsfiieeffeeÀeiÀehliefeiinineinfinifiÀeeÀinfiniejefÀfuefigrifgriegeelIÀihlgÀiefiÀfiefieÀfiieeÀieefiÀeifleÀ
nseÀegnfigriÀhliÀfieÀemieffinfiniefigeflÀefufhltioijÀufiieÀifinfiniinefiÀifeifleinÀfoÀifegrihlfuffiiinÀeÀ
nsfiieefiÀeiÀeinfiniefififiiinfinifiiinÀ feÀlegÀqhlanfihlinÀinefufiiefiffueÀ efigriÀiinefiefeflÀ fefleinfinifinfinifinfiniiÀ nfeÀ

21 CimÀinfiniewÀJtrD.ÀoARROWlIÀTheÀInfinjinfinjeÀoeer.ÀAÀmfiieinfiniinfinjÀnfiohlinfinijeÀinfinjeÀinfinjheÀseuinfinijtemminfiniÀtiteteeeÀ
einfinijÀeinfinijtemm,ÀLeinfinijeinfini:ÀVffiinfinjenfioeinfiniÀ200tu.À
22 AÀm�etiettyÀ�geÀsfijÀun�infinitinfiniinfinjejÀiieinfinitjÀinfinieÀinfiniinfinioinfiniÀetveinfiniÀtonfioflinfiniseinfiniÀetiinfinifinfinimswinfiniÀ
BesppÀztiÀnfioinfinie8nÀ(IjÀuANTinfiniÀu�fiinfinirÀjeinfiniÀinfinieyinfinieinfiniÀVe�unpinfinjinfiniÀoÀturmtu)jÀ
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fegriffueflfliÀgrixshsoefefifiÀgrieefufinfiniiinfiniinfiniefieÀ eiÀifiiieffueflÀ feeflffiiinfiniÀ efigriÀ fifiieÀ eiinfinifehleÀiieiÀ eiÀ
fueiniinfinifiooiinÀgfiieÀfiiieÀ fleegrieÀ fieÀleÀeeÀfueflflegriÀ fefie¢eflozefiyefiÀifeifleinÀrnÀiifiiffufiiÀ
leÀleefiÀgrieeeÀfiefiÀiininfiniinfinieÀfiofgeÀfeehlflfi_eÀiefÀemiefpinfinieinfinigeflfliÀgeefieifleÀqhleinfiniririeejÀ

SfinflflÀinfinifiieÀfiieieÀfeÀfifiiegÀinfininÀnsfiieÀefigriÀehlfufiiÀeÀfifiieefyÀiiehlflgriÀsohlflfliÀemifleffiÀefigriÀ
flffinÀfieiinefifiiefÀeflflÀnfieiiinfiniÀifiiieffueflÀifiiefieinfiniefieÀiiflÀfeiinefgriÀgeÀeiefuelIÀfixineÀefigriÀ
infiniefifiefjÀ ueÀ iniÀ eiofifefiÀthfeÀ fiieieÀ feÀ efiÀ fflflhlefefimÀuefeÀ efeÀ einfinifiiefÀ iefgeÀ eiÀ
ifiiieffueÀemiinmÀxfiÀfifiiefinegriyneinffueÀefÀffiÀfiefufiififfueflÀefufefifueeinfiniÀihlfiÀeiÀfuehlfeeÀefleeÀfnnÀ
efifiiefÀ efuinfiniefifueeÀ flfneÀ ifefufiieinfinifeinfini£infiniÀ ifefleiiniÀ enngriÀfiehlfeefufefifueeÀ fifiiegÀ fuehllgriÀfiefiÀ
ieeefifliÀ ieÀ fegrihlfuegriÀ fieÀ emfifeieflefiinfinieinfinieÀ eiÀ ehlfufiiÀ eÀ fifiieeriÀ eiÀ einfiniefigfiifmiinmÀ rfiÀ
fuennfiefiÀeeiÀinfinihlfufiiÀeiehlfiÀeinfinieeieelIÀflegÀetefieÀeiehlfiÀSfiieneeieefelIÀueefifiieinfiniemÀefÀ
ufefneiineefgriÀangriÀfifiieffÀ¸efnlIÀ efigriÀffiÀiifflflÀfiegÀinfininnfuflhlgrieÀeÀiuflflÀgrieefuffififefiÀeiÀfifiieÀ
'ifiiieffufefiÀ emgriÀ fiineÀ efÀ fiiefÀ fifiieefiÀ eiÀ einfinieinfiniilinfininniinjÀ uefeiofeÀ eÀ ninfinifiieefiÀ eiÀ
einfiniefiinfinifiiinfiniinfiniiinnÀeeÀfifiieÀffifieiinfefirmefiÀeiÀfueffiefinfiniÀeeiefurieÀeiÀifiiieffueÀiiehlflgriÀfiefiÀieinfiniÀeeÀ
HeiinffiiinÀfiiegriÀfuflefinegriinfiniÀngfiieÀhlflfirminfiniegeÀfirminfinihlinifiiÀeiÀfiihlinefiÀfeeeefiÀ-iefÀfifiie�ÀiieÀ
iiehlflgriÀnnneiiÀfifiieÀinpfigriÀeiÀGegrijn23À

Fhlffifiief�efeÀ ehlcfiiÀ eÀ futefinfiniÀ feefieÀ efiÀ eÀ ifeifleinfinieinfiniyfuÀ fgrieeÀ eiehlfiÀ gfiieÀ
efigefleiinffueflÀ efiefihleÀeiÀnatural laws. rfiÀ iieeÀ RefiiÀDeefuefgeeÀiifiieÀieffeiiegriÀgfiieÀ
fie¡ÀnfieinfinihlfeflÀfleiinÀ germinfiniÀiinfinieinÀe infinifueÀ efigriÀeiiflfegriÀfgÀgeÀifiiieffueÀ finfiniifliffiiinÀfifiiefiÀ
fifiiefeÀ efeÀ efifiefleiininfinifueflfliÀ ffigrieiefigriefigÀ fleiieÀ fieÀ iifiinfufiiÀ fiafihlfeÀ fiieeÀ geÀ eiei.À
uefiiffigriÀ gfiif�ÀfueinfinifueigÀ feÀgfiieÀfiefifefiÀ nsfiiegÀGegriÀ feÀ flfneÀ einfiniÀeinfininf�egefifiÀinefiefchÀ
iifiiinfinifleÀleÀefleinefifieÀeiÀifiiieffueÀefeÀfiifeÀehlijefufithÀfiwefiÀfiieveÀfieÀieflfleiiÀrmhlfleeÀiifiifchÀ
�jergrieÀ{ÀGegri'¤À�x�d.À o³gÀ gfiieÀ iiefflgriÀ feÀ fiegÀ leÀ feeflnseinfiniyefiÀ eiÀ eÀ soef�hlflamÀ
Me einefiyfueflÀ fifiieeffethÀ efeÀ our iieieÀ eiÀ gfiinfinifiiinÀ fieÀ fueinfinieÀ geÀ iinffieÀ iiffiwÀ
feiinhlfleffrieeÀ ffiÀ fieinfiniufejÀ ufiieiÀ efeÀ ehlfÀ ffiinfinieinfiniriefieÀ neÀinfinienfieÀ eiÀemiflemntiefiÀfieÀ
eefieilfefiiÀfetfeifleÀfueffieffirieeÀeiÀemiefufiefifefiejÀueiÀgrieÀfiegÀemfegÀeeÀehlfufiijÀOfÀeeÀ
NfegzefufiieÀefifueÀ¹fefie:À nuneÀfuemfiegÀeeiÀfifiiefiÀrifiiefeÀ efeÀ fleiieÀeiÀfiefihlfejÀufiiefeÀ
efeÀ ennfliÀ fiefueeefriee:À fieiegriiÀ geÀ efgrieflIÀ fieiegriiÀ geÀ eiei,À sngriÀ fieiegriiÀ fieÀ
¯eeieeejn24 

EeiefurezfliÀfueeinefleiinfegeÀiifiieÀ efufuefgrifmiinÀgeÀLefigriehlÀefeÀ efliieieÀfoÀeffefÀ
ihlfiÀfieinfiniefÀffiÀgriehlifiÀgefigriÀgeÀifeeemfiÀleffÀefufefifueÀeeÀeÀefufefifueÀeiehlgÀfenzffiiÀeeÀ
ehlfufiijÀ uhlgÀ efufefifueÀiiefneÀ iiogfiiÀ fuefijefufihlfeeÀ efigriÀ feiugefifemsjÀ rgÀ fe,À emgriÀ fiiefeÀ

23 StrWmÀuAWKINGlIÀAofinfiniepÀuinfiniminfinjeinfiniyÀepÀTinfiniinfinielIÀTeinfinieinfiniinfinje:ÀoaninfinjetÀoeerminfiniÀrm989infiniÀrm8tumÀ
24 FmÀNIETZSDHEinfiniÀDinfinieÀpinfiniohflinfiniseÀWinfinimme�chepinfinjlIÀyinfini:ÀWefreÀinÀjinfinieinfiniÀozjeinfiniÀojj�infiniÀejmÀumÀ
ScHLECHTA, Miiinfiniswinfini:ÀueinfinieeinfiniÀVeinfinitenfioinfiniÀ5rm966infiniÀrmrm6:ÀinfiniinfiniuyinfinjefiÀwinfiniinfiniÀtiinfiniminfiniÀ¿tiÀeenfioeinfiniinfiniÀjsBÀemÀ
GemefizeÀy�ÀjeinfiniÀNe°infiniÀnfioese.ÀEmÀnfioinfinisinfinjÀinfinitiinfiniÀNeinfinjweinfinijinfininfioreinfiniinfinjeinfini:ÀjeÀinfinieinfinjÀreofieinfiniinfiniÀjeinfiniÀsepinfinietinfinjinfiniÀ
reinefinfiniÀjeinfiniÀnfioefiieinfinisinfinjinfini.ÀreyinfinieinfiniinfiniÀjeinfiniÀiiseinfiniinfinjinfiniinfiniinfinjinfinj"mÀ
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cosmology and theology meet, an ongoing strive for truth of finite human 

beings. Thus a God's eye view of reality, a theory of everything that includes 

both, the investigated object as such and the investigator with all her or his 

facets of life, is not accessible, neither for the natural sciences nor for 

theology. Faith seeking understanding will be aware of the limits of 

scientific approaches to reality while science seeking certain explanations 

will point theology to unrealistic concepts of God and creation. In this sense 

the dialogue between theology and scientific cosmology remains an ongoing 

and challenging endeavour. 
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