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MR. PAUL

DAVES: Sometimes he was really using God as just a Bostwenient metaphor. But he did have, | thinkeauine cosmic
religious feeling, a sense ofadmiration at the lettual ingenuity ofthe universe. Not just itajesty, but its extraordinary subtlety and
beauty and mathematical elegance.

MR ABERTEINSTEN. 1+ followed from the special theory of relativityat marked an entity of difierent manifestatiofihie same
things. Furthermore, the equation, E is equal éfsfiowed that very small amount of mass may beesbatl into a very large amount
ofene

RAPER Why do we come, sometimes spontaneously, to waaiabert something? | think that wondering to ongfecurs when an
experience conflicts with our fixed ways of seeimgword. I had one such experience of wonderimennl was a child offour or five
and mv father showed me a compass. This needledskiresuch adetermined wav and did not fit iheusual exolanation of how the
world works. That is that you must touch somethiangove it. I still remember now, or| believe thaemember, that this experience
made a deep and lasting impression on me. Thekb@sse mething de hidden behind everything.
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M= TPPET | et's talk about the way Einstein used the worod3And even, | mean, he did seemto make freqederences to the

Lord.And he had also said that what drove hirhiallife. what drove him as a sdentist. was uridedina if God had to make the
world this way.

MR, EREEVMAN R YSON. v eg \Well, certainly it was not the kind of peraoB od that many people believe in. And he saithtbsy

explictly, that he did not believein apersonad®ho was interested in human affairs. He didebelin nature as some sort of
universal spirit,or | suppose you might say weddl, or some kind of universal mind which ruled timiverse and which was far
beyond our conprehension. That's what he called"6o'The Lord." He was not a practicing Jew, letcertainly knew that Jewish
literature and "The Lord"is aphrasethat's usdtie Bible. in the Old Testament.

MS. TPPETT There's akind ofreverence in that term, isetefd Implicit.
MR DYSON: yes,

M= TPPETE | mean, you have wiitten of yourselfthat youaperacticing Christian, but not a believing ChaistiAnd it seems to me
that Einstein might well have made the same stateabeut himselfas a Jew.

M7 DYSON well, hewasn't really apracticing Jew in thatiia't observe the Sabbath. But still, | meamias certainly true that he
was a sort ofa cultural Jew.but not abéelievaew.J

M= TPPETE 'm quite intrigued by how he seemed to have apeel a real reverence for Judaism, | guess, tahés ilife. That he saw

it as a moral attitude in life and to life. notranscendental relicion. But he wrote. "It is conedwith life as weliveitand can.upnto a
point, grasp it and nothing else." It seemed totoifve compatible with his, you know, his faithyas described it, as a scientist.

M7 D7SON- on, yes. Because hetook avery solemn view efisei. And sdence was, to him, a religion. | mearsaid that quite
expliatly. Ofcourse,in laterlife he became munabre philosophical than he was as a young mannBaitter life, he said explicitly
that anybody who does not approach scence withiags awe is not atrue scientist.

M= TPPETT When you say that you're a practicing Christiat niot a believing Christian, aren't you also saiiret you don't need or
even desire to pin down a theology? That you,sasentist — and | think that Einstein was like yothis respect —that you are
accustomed to and even thrilled bv what vou catkmow or haven't vet discovered?

M7 D7SON: Absolutely. | mean, the world is full of mystetiend | love mysteries. That's, of course —scien &l of mysteries.

Everv time we discover somethina.we find two nmrestions to ask. and so that there's no end denesin sdence. That's what it's
all about. And the same's true of religion.

RPER The fairest thing we can experience is the mystsiitt is the fundamental emotion which standsetradle oftrue art and
true science. He who knows it not and can no lowaeder. no lonaer feel amazement. is as aoodaak Aesnufled-out candle. it was
the experience of mystery, even if mixed with ffaat engendered religion. A knowledge ofthe emise of something we cannot
penetrate, ofthe manifestations ofthe profoundssion and the most radiant beauty. Itis thisvledwne and this emotion that
constitute the truly religious attitude. In thisise, and in this alone, | am a deeply religious.eannot conceive ofa God who
rewards and punishes his creatures, or has afihledype of which we are conscious in ourselzasugh for me, the mystery ofthe
etemitv oflife and the inklina ofthe marveloussture of realitv. toaether with the sinale-hedrendeavor to comorehend aportion,
be it everso tiny,ofthe reason that manifestdfitn nature.
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M= DN He had this religious faith, |would say, in thever of nature, and he saw nature as somethinglcithat, in some way,
itwas predetermined from the beginning oftime litamas going to go on, and that is not the wayseethings happening today.

M= TPPETE Right. There's this exchange, it's said that Einstaid to Niels Bohr, 'God does not play dicéiie universe,” and
Bohr responded. "Who is Einstein to tell the Loltaio do?"

MR DYSON- yes. And Ithink — | mean, I'mon the side of Bohw d oubt.

M= TPPETT Wwell, you've also written —you wrote, "The oldion which Einstein maintained until the end ofitfisofan objective
world of space and time and matterindependentiméim thouaht and observation is no lonaer oursté&imhooed to find auniverse
possessing what he caled objective reality, aam&of mountaintops which he could comprehenddsnsiofa finite set of equations.
Nature, it tums out, lives not on the mountaintowsin the valleys." Explain to me what you'reatisng there.

MR DYSON: Jfyou look at the real nature, its just so muatre imaginative than aset of equations. Whatyreabpens in the
universeis that nature finds all these extraordineo mplex structures which have theirown rigs.| mean, for example, the whole
ofbiology is an example ofthat. | mean, that, knaw, things happen in living creatures which yan't just describe with a set of
eauations.But that's true of most of science.'Jhrate of chemistiv and aeoloav. ofthe wholeistidrical sciences.

MZ TPPETT you say it's more like a rainforest than a mo unbg.

MR, DYSON. Exactly. Exactly. Butit's true, thats exactlg tmetaphor. | mean, the complexity is the esseftbégs, so Einstein's

universe ofsort ofcold. hard space and time &fiidet bv a set ofdiflerential equations. it séheutits a verv small part ofthe rea
universe. lt's just the mountain peaks.

M= TPPETE But help me understand this. | mean, | think veheat'intriguing is that — and we don't alway's thablout it this way, but
that the equations — | mean, the E=mc2, that winait &n was laying out was not something that weweeating, but discovering, of
equations, offacts, rules, princples, that somehere there and undergird all ofthis. And I thihlat those eguations and rules still
somehow undergird this complex redlity, the raiesbyou're describing. Is that right? But it's bt biggerthan that.

M7 DY yes. These equations are quite miraculous intainavay. | mean, the fact that nature talks magiies, | find it
miraculous. | mean, | spent my eary days calaudatiery, very precisely how electrons ought to lseh@ell, then somebody went into
the laboratorv and the electron knew the answes eléctron somehow knew it had to resonate afreatencv which | calculated. So
that,to me, is something at the basic level wé& dmalerstand. Why is nature mathematical? Buttdep doubt it's true. And, of
course, that was the basis of Einstein's faittedrmEinstein talked that mathematical languagdoamdl out that nature obeyed his
equations,too.Ofcourse, his great moment was ey measured the deflection oflight by theisui®19 and found that it followed
his theorv of aravitation.

M= TPPETT Was that the expedition?
M7 D75ON yes, that was the expedition where Eddington rtaelebservations and confirmed the theory.
M= TPPET 1t did seem miraculous, didn't it, to people, thetwas right?

M= DYSON: | was miraculous.
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MR DYSON- He had a marvelous sense of humor, and thatty amgortant part oflife. And, of course, the ficthat sdentists have,
onthewhole, cultivated asense of humor, be@usich ofsdenceis ahistory offailures. | meaost — ifyou're a creative person,
itstruein other kinds of creative life, but mamescience that so much ofsdence ends up tadmeovAnd that you do something, you
spend weeks and months and finally the whole ttafigpses. Well, you need to have a sense of huth@nwvise you couldn't survive.
And Einstein. I think. understood that particul arell.

M= TPPETT | wanted to ask you what physicists are leaming that would befuddle him, what would intrigue hand | suppose
we've alreadv wandered into that territorv. Whse g6 hanoenina now that nerhans he made podsiblih.at miaht sumrise hinf?

MR DYSON-\well, | think the big thing that he made possible,which he never accepted, was black holeseBlalcere big stars have
collapsed and effectively disappeared fromtheems®, except that there's left behind ahole wherstar used to be. So you have
there avery strong gravitational field without d@mftom. The black hole is the only place wheresmad time are really so mixed up
thatthey behavein a totally diferentway. | meau fall into a black hole and your space is @ted into time and vourtimeis
converted into space.

M= TPPETT Sort ofthe ultimate relativity?

M7 DN yes. In away, its the most exciting, the mostuti@il consequence of his theory. | mean, natoelgwot be the same

without them. And Ithink if Einstein came back reelly would be sumrised by that. | mean, he didve to accept, ifhe came back
now. hewould have to accent that black holesealeand thev're hereto stav. and thev are acaiavmendous triumoh for his own
ideas. So Ithink it would be anusing to see hastien. 'm sure he would accept it. Probably nskee joke.

RYPER 50 | traveled there on the appointed day, andeiretening in the restaurant ofthe inn where westaying, met some

Zurich professors. |had with me onlv mv strawdrail mv evervdav suit. Mv nroposal that | stav awas cateaoricallv reiected. and
the festivities tumed out to be quite funny, soafa my participation was concemed. The celelragim ed with the most opulent
banquet that Ihave ever attended in all my lifel Said to a Genevapatrician who sat next to'D® you know what Calvin would
havedoneifhewerestill here?" Then he said,™had that's what |thought. Isaid, 'He would@arected a large pyre and had us all
burned because of sinful gluttony.”" The man uttetcdanotherword. And with this ends recol@tihfthat memorable celebration.
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M= PAYEDAVIES: The reason that people find Einstein's ideas vissicause we don't notice the effects that reerstied in daily
life, and our brains have evolved their common-s@ugions in order to cope with daily life. But n@v have instruments of such
extraordinary sensitivity that we can easily meadhe warping oftime just rom everyday speedsl BFsuppose the one that is most
dramaticis the alobal positionina svstem. withehtch.in Svdnev at least. the taxi drivers wolldass aet lost. This svstemrelies
upon satellites which are orbiting the earth, dgdu don't factor in the warping effects of botbtion and gravitation on time, you
would very soon get lost, within minutes. And S th an application ofthe theory of relativity.

VS, TPPETT | think one ofthe nost interesting stories ydl 48 you desciibe what Einstein's contributios weour understanding of
space and time, is that, in fact, before NewtonGalileo, ancient cultures thought oftime as oimand subjective and cydical and
part of nature. And you say that the clock is ablemofan intellectual straitjacket that was aeah arelatively modem era by
sdentists. and that Einstein then restored tims tmhtful nlace at the heart of nature. Thatsev interestina idea.

MR DAVIES: |ts cettainly true that it was Galileo that reazzed that time is the appropriate parameter irdwio discuss the nature of
motion and, in particular, falling bodies. And Newthen developed that ideainto what is now somasticalled “the dockwork
universe," that the entire cosmos is a gigantickdork mechanism slavishly following accurate matatcal laws to arbitrary
predsion. Butitdidn't enterinto the practicand neary so much until about probably the 1%htery. The railroads were being
established, and it was important for people tatliee station on time. And it was important t@l@ish international time zones and
national time zones of common wavs of doina busingsd thetelearanh was another vervimoortantistestablishina common time
zones. And it was curious that probably no more thiew decades after ordinary people began talhiecsed to this temporal
straitiacket, Einstein came along and upset theeayapt again. And | think historically part of theason forthis was that he was
working in the patent ofice in Switzerland, aneé@sion timekeeping and inventing clocks that waiil@ ever greater precsion and
enable time zones to be svnchronized ever moreaieluwould have been somethina he would dealovith dailv basis.

M= TPPETTE Right. And hewas in the capital ofclocks as weuess, in Switzerland.

M7 DAVES: That's right. And so he was obviously thinkingyverich about measuring time, and this is what letith the notion that
vourtime and mv time miaht anpbear diferent. Wahhimeasure diflerent time intervals between tineesmo events if we're moving
difierently. And also your gravitational circumstas. Gravity slows time. Time runs a little bittérson the roofthan it doesin the
basement.We don't noticeitin daily life. When g upstairs and come down again, you don't natimes match, but you can measure
itwith accurate clocks.

VS TPET Froma religious perspective, there's somethitrigiiring, though, in how these ideas of physicshirieem to echo
spintual notions that you can find in Eastem \&hebtern religious thought. And in Australia— vewpeaking romAustralia —

there's the notion of Dreamtime. There do seenetedhoes ofthat. ofa sense oftime as larmemalidable and mutable and not
captiveto human reality.

MR DAYIES: |ts true that the Australian aboriginal concefihe dreaming reflects the perception oftime afinandent cultures, the

notion thatin away there are two times. Theh&ohe that we live ourlives by on a minute-byutérbasis. But then there's this small
abstract notion, which is, maybetime is the wiawogd. Maybe it's the opposite oftime. Maybe itsm@ty . This is adualism, | think,
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that runs through all cultures,that thereis tamd then there is etemity, and that some things...

ViERRE Something beyond time.
M7 DAVIES: | in some sense, have an existence outside ofTimay. are etemal. And | don't fully understanahtoally grasp the
aboriginal concept ofthe Dreamtime, but | thinkilt come closerto the Christian notion of etgyitihan it does to day-to-day,
temporal sequence. And I've been inspired by thie @bAugustine, who lived in the fifth century amaiote extensively about the
nature oftime. And where | think he was snot od \@inere it resonates with Einstein has to do Wwidoiriain oftime. the fact that time
may have come into existence with the beginninth@tiniverse. We think now that the universe begina big bang, and people are
fond of asking what happened before the Big Bang.

VS TPPETE And that was aso alegacy of Einstein also shabould discern that. Correct?

M7 DAV'ES: Einstein gave us the so-called general theorglativity in 1915, in which the notion ofthe expary universeis based,
and by exension ofthat, the universe beginnirih aso-called Big Bang. We know this is now 13llibh years ago. Einstein's theory
of relativity says this was the origin oftime. ¢éam, there's no time before it. And Augustine ws this already in the fith century
because he was addressina the auestion that dlichiigren like to ask. which is. "What was Godmibbefore he created the
universe?"And so Augustine said that the world ereated with time and not in time. So he placed @dside oftime altogether, a
timeless, etemal being. So we're back to eternity.

RPER tis very dificult to elucdate this feeling mwone who does not experience it. The individeelsfthe vanity of human
desires and aims and the nobility and marvelousravtlich are reveaed in nature and in the woritthadight. Individual existence
strikes himas asort of prison, and he wantspeence the universe as asingle, significant it e religious geniuses ofall ages
have been distinauished bv this kind of reliciceediha. In mv view.itis the mostimportant fuediof art and science to awaken this
feeling and keep it alive in those who are recedtivit.

M= DAYES: You have to understand how science emerged inétdestiture. Under the twin influences of Greektasaphy, which
taught that human beings can come to understamavibrid through rational reasoning. And then teeand tradition began with
Judaism, the notion of a creative word order, thete is a supreme lawgiver who brought the us@igito existence at a finite time in
the past and orders the universe according taoaablan. So both Christianity and Islam adopitési linear time and a creative world
order. and the scientists had that tradition. T$aad. "Well. there's an orderin nature. but itklén romus." Wedon't see it in dailv
life. We haveto use arcane procedures of experianehmathematics to uncover this, what | likedib, enathematical code which
underpins nature. We now call that the laws ofialsy 8ut this notion that human beings could comenderstand it, could read the
mind of God, because the application of human rirag@nd human inquiry was a tremendous thing.tAedirth of scence can be
identified with this sten.

MZ. T"PETE | do hear echoes of Einstein also in that kinthaguage. Here's something he said in 1955 "l weakiiow how God

created this world. I'mnot interested in thish@ bhenomenon. in the spectrum of this or thaheshe. | want to know His thouahts.
The rest are details."

M= DAYIES: Einstein was fond ofusing the word God, and thezemany famous guotations. "God does not plaendth the
universe" is his antipathy to quantum physics tmihdeterminism. Sometimes he was really using &ddst a sort dfcon de parle

a convenient metaphor. But he did have, | thimerauine theological position. He did not believa mersonal God. He made that very
clear.But he did believe in a rational world orched he expressed what he sometimes called aitcodimious feeling," a sense of
awe. asense of admiration at the intellectuaniniveofthe universe. Not iust its maiestv. itaminess. its vast size. but its
extraordinary subtlety and beauty and mathemagiegance. Something that people who are not phisigid it very hard to grasp.
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But to aprofessional physidist, this notion ofiadlerlying mathematical beauty is part and parfddleosubject.

MS. TPPETT And you also raise the kind of religious, theotatiquestions that, for vou, still flow out of teesreat discoveries of
Einstein and of physics as we know them now. Yawkrbuming questions that remain. Maybe we da@etdrGod for the laws of
phvsics to do theiriob. but where do the lawshylics come from? Whv these laws rather than ditbPand here's some lanauaae of
yours. "Why aset oflaws that drive the seariegfureless gases coughed out ofthe Big Bang tdifeaathd consciousness and
intellioence and cultural activities such as retigiart, mathematics and science?" | mean, are thuestions that you can ask now, this
way down the road? Did Einstein consider questi@eshat?

M7 DAYES: For me the crudal thing is that the universeolsamly beautiful and harmonious and ingeniouslytouether, it is also fit
for life. And physicists have traditionally ignoréf. It's too hard to think about. More and maheugh, 1think we have to recognize
thatifthe laws of phvsics hadn't been orettvectmsvhat thev are. there would be no life. Thereld/be no observers.

Now, sometimes it's just shrug and say, "Well, bat You know, "Ifit had been different, we wonlthe here to worry about it." But
| think that's unsatisfactory. And the reasonrkhi's unsatisfactory is because the univers@btasnly given rise to life, it's not only
aiven rise to mind.it's aiven rise to thinkinats who can comorehend the universe. Throuoh scat mathematics. we can.so to
speak, glinpsethe mind of God, as we've beensimou

And lthink that this suggests, to me anyway, liftesand mind are not just trivial extras. Theyia just an embellishment on the grand
scheme ofthings; they're a fundamental part ofiiiere ofthe universe. And if you imagine playing role of God and having some
sort of machinein front of vou with a whole lotkmfobs. and vou twiddle the knobs and chanae thindsiddle one knob. make the
electron a bit heavier, twiddle another knob anklenthe strong nuclear force a bit stronger— yaun stiscover that you have to fine-
tunethose settings to extraordinary precisiormitenforthere to belife. And the question is, tvua we to make ofthat? And, you

M= DAVES: Yes, there has always been this problem for pisysiebout an active God. If God does anything, kemito be at work in
the world. And now, ifwe go back to the sort oifagnse that Newton had and the one that Einst@ipated, the notion ofa
deterministic universe. a clockwork universe. tthés becomes a real nroblem. because if God isaaoe anvthina. then God has to
overmule God's own laws, and that doesn't looknageifying prospect theologically or scientifigallt's horrible on both acoounts.

But when one gets to anindeterministic univels@u allow quantum physics, then there is someadassitude in the operation of
these laws. There are interstices havina to do evitimtum certaintv into which. if vou want. vou lcbimsert the hand of God. So. for
example,ifwe think ofa typical quantum procesbeing like the roll ofa die— you know, "God dawt play dice," Einstein said —
well,it seems that, you know, God does play diten the question is, you know, if God could Id@ldquantum dice, this is one way
ofinfuencdng what happens in the word, workihaptigh these quantum uncertainties. Now, some p@eplainly have pushed that
idea. John P olkinghorne is one who's spoken abdsnhh Russell forthe Center for Theoloay and KatSciences in Berkeley likes
that noint of view of God not in anv sense usuntirealaws of ohvsics. but workina within the intetassitude that auantum phvsics
provides. And it's apossible way of God to gaimsezor purchase in the word without changing dtielaws that we know.

M= TPPETT ) think, as we dose, I'd like to come back te tiea of etemity. We touched on that a bit whenwere talking about
time —which was such an important subject for feins— and this ideathatis in many cultures aadymeligious traditions of sort of
a distinction between thetemporal and the etelfddke to read you a passage froma letterkf@ind that Einstein wrote when he
was abit older and just see how you responda® &physicist. He wrote this actually to the qud@&elgium who was sufering a
areat arief. And he said to her. "And vet. as asvékie sorinatime sun brinas forth new life. andmas reioice because ofthis new life
and contributeto its unfolding. And Mozart remaassheautiful and tender as he aways was andsawithpe. Thereis, afterall,
something eternal that lies beyond the hand offatkof all human delusions. And such etemalsldgerto an older person thanto a
youngerone, osdllating between fear and hopeus-threre remains the privileage of experiencinatyesnd truth in their purest
forms." | don't think this is an Einstein manv afknow when we iust think of his sdentific lecacv.

M7 DAY'ES: Now, those are beautiful words, and | was quitevare ofthem, very poetic. And | can see whengi@oming from

because. as we discussed earlier. Einstein waethen to establish this notion ofwhat is someticadied block time. that the nast.
present, and future are just persona decompasidibtime and that the universe of past, presedtfidure in some sense has an etemal
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existence. And so even though individuals may camaego, their lives, which arein the past fortbdescendants, nevertheless sitill
have some existence within this block time. Nothgices that away. You may have yourthreescore\eeat 10 measured by adate
after vour death. You are no more. And vet withiie tirander sweep ofthe timescape. nothina iscathrYour life is still therein its

entirety.

VS TPPETT 1t's awonderful thought, isn't it? | mean, it npep our imagination about what it means to beshuand the universe,
our place in it.

MR DAVIES: | think that physics impacts upon our view oftinéverse and our place within it in so many wayshi nature oftime, in
the nature ofreality through quantum physics, asdyve've discussed, the fact that the univerftdos life and we're a component in
this bio-friendly universe that has such ingenilamgs that can enable life to come into existenoel i\puts our own position on this
planetinto averv difierent context. See. it udth wavs. because on the one hand we can seesthainot the center ofthe universe,
we'renot the pinnacle of creation, that we arebaaysmall part, maybe only one among myriad ligygtems throughout the universe.
And yet, nevertheless, we have ememed, and wieudarfeel part of nature in a cosmic sense, ngitijua local sense, but | think in a
genuinely cosmic sense. And | think that's deemlpiting whatever one's religious convictions, eneh ifyou have no religious
convictions. | often sav that if| talk to somedike Steven Weinbera. who's aprofessed atheistiaitd militantlv so...

M= TPPETT He's the one who said, 'The more we leam, the pointless it seems'?

M7 DAVIES: That's right, and yet, nevertheless, he will shatiee awe, the wonder, the majesty, the beauttytiniversein this
cosmic connection that I've been talking aboutseks the same facts as I do but can't bring hitosigHlieve that there's any point
behind it al. And that's where he and | will paimpanv. Wed aaree on all ofthe science. butetd overwhelminalv suaaests that the

universeis aboutsomethini| that there is aﬁi'miand that we're iart ofwhateverioint that i

R™PER | cannot conceive ofa personal God who woulddtirénfiuence the actions ofindividuals orwosktin judgment on
creatures of His own creation. | cannot do thinite ofthe fact that mechanistic causalitv tes.tertain exent.been nlaced in doubt
by nodern sdence. My religiosity consists in a blenadmiration of the infinitely superior spiritathreveals itselfin thelittle that we,
with ourweak and transitory understanding, canpsehend ofreality. Morality is ofthe highest im@mce, but forus, not for God.
Ms. TipPETT. Contact us online at speakingoffaith.org. Listethie second part ofthis series on Einstein, enals|

know what you think.You can find exra audio dig$reeman Dyson and Paul Davies, and hear mdme of

voice of Abert Einstein himself.

Also, subscribe to our e-mail newsletter and odicgst, and never miss another program again. @loapbis a
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when you want, whereveryou want. Discover somgthisw at speakingofiaith.org.

Spedal thanks this week to Steven Epp and Theetiee Jeune Lune, Professors Keith Olive and Midaessen of
the University of Minnesota, and the Albert Einstarchives at Hebrew University of Jerusalem aimtceton
University.

The senior producer 8peaking of Faitlis Mitch Hanley, with producers Colleen Scheck dmdy Abramson. Our
online editor is Trent Gilliss. Bill Buzenberg isansulting editor. Kate Moos is managing prodeé¢&peaking of
Faith, and I'm Krista Tippett.

Visit speakingoffaith.org
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