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The God Question in Contemporary Physics

Pa}nie_l!._M'cNamara, SJ

t. Ignatius ends his Spiritual exercises with a prayer concerned

with “finding God in all things.” For him this was not a difficult

exercise. We may say, of course, that it was not difficult because

he was a mystic. Yet even as a mystic his finding of God built upon
his human consciousness and, thus, on his basic human knowledge.
After his theological studies at the University of Paris, his human
knowledge of God incorporated the medieval European view, which
saw God as Creator and Redeemer. This, in turn, was compatible
with the understanding of the physical world of the time—an earth-
centered Universe with humankind at the center of a static earth,
about which revolved the rest of creation.

As we remember Matteo Ricci and his contribution t0 Chinese
culture we also recall how he built his Christian message on t}{e
Chinese interest in astronomy and scienceé especially as t}.“S
astronomy showed a stable, static cosmos where the world is receptive
to the rule of the Emperor. As has been said: “Ricci and his fellow
Jesuits considered their religious message and European science an
integrated whole, precisely called ‘heavenly studies’ where science and
theOIOgy supported each other...” (Criveller 2010). _

Today, then, in the same spirit as Ricci can we “find God. in all
things” in a universe which science shows us is far from static and
even the oneness of the “Uni-"verse is called into question?

" . : r
The aim of this essay is to answer this question. Of maybe bette
in such a manner

still, the point addressed here is to pos¢ the question ]
that the reader will be assisted to seek an answer. In the traditiona
language of academe, what we are doing is ‘natural’ theology. We are
probing the natural world to see if it can point out to US the Supl’e";]‘i
Reality. In this, we followalong tradition where the philoso_l’her soug

to find God through the natural world. In the Scholastic tradf,t lor:i
this is summarized in the philo%ophical tract called «Cosmology an
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is very much what Ricci did as he spoke of the Lord of Heaven. This, in

turn, would presuppose that the philosopher was willing to accept that
the world has a Creator, though the way this term wa

s construed could
vary a good deal. This was the approach made famous by St. Thomas
Aquinas in his “Five Wa

ys”assetoutin the Summg theologica. In time,
this approach to prove the existence of God and possibly gain some
knowledge of His attributes became known as “natural theology.” It is
‘natural’ because it starts from nature, the natural world; it is natural
‘theology” because it attempts to haye knowledge of God.

Science enters this scene and philosophical cosmology, and its
questions begin to be taken over by science. This is usually considered
to start with Isaac Newton and hig Principia mathematica. By the
time of the French Revolution and its “Enlightenment,” the world
of the natural was to be understood by reason alone, and what

¢ language of vector calculus all the
more strengthened the ‘reason firg

t mentality,
One of the consequences of t

e his approach to nature and its laws
was the suspicion that teleq

logical arguments ha lace in this
scheme. Whereas before, the teleological ang ve no place

, as
were specified, the natura] v

need of an end or purpose.
The work of Charleg

that teleology might lurk—the

orld could take care of itself, It had no

caled their faqe by d

the fittest has its own Natural law analogoys

eclaring that survival of
Maxwell (Fabian 1998).

to those of Newton and

115
TAMBARA 28

; i allow us
1996; Bell 1987; Brown and West 2000). But Elmrf ::131 cnoostmological
to pursue that upheaval here. Rather'-l?t Ny ;ehllrw01'ld (Close 2000).
viewpoint and consider the modern vision 0 [t f 1odern astrophysics
The contemporary vision of the Universet La r;dn Wi 66 EVELY
Piavides fmp vemoved, the SaUE Moms &0 L0 E o Rl
day on Internet, for instance, dramatic P]E;tulr'e:ies eal other galaxies
orbiting telescope of worlds in collision. Gala we view by means of
or better said, “ate” other galaxies as the Scenélslions of years ago. We
the instrument in space actually took place mi writhing in the pangs
see seething, billowing roils of interstellar g]z}s T s aheuitus Whces
of starbirth. We worry about Seeing.the o pe ay us a visit in no
relatives have, in the past and may in ihe~ fU;grc(;jl;e to a violent end
uncertain terms. Our very life on earth cou

with just such a visit. . Andw
No, the world is not static anymore. Redeemer God?

in the midst of such chaos, not to saytthee then it is still true. Fh?

. 4t ere true, p—

If the vision of Ignatius w Truth is €

model t(k‘:f our worlds may have changed, o t-}:jiar the model that

and could not have changed. Let us ».[heﬂ Cl‘-"(;ls; world violent and

contemporary physics gives us of this world,

nonstatic (Dembski 1998). e
We have a model of the Universe

jientists is
insights handed down to us by the sc1le e ra there
[saac Newton, we see the law of gra\uty work wh
y

ird planet for
n the third 3
mass, Using Kepler’s laws we situate oursel‘fczol conceived we know
the éa s‘:tar%ve call Sun. The solar system 510 0; ;foie closely at this.
2 - within it. Let us [0OK Liverse in
today has r of chaos within i . of the u
Odd}l: hc?b pl?m} ience of physics enshrines the laWSe and time are 00
oday, the sc o han
the lan (u): ¢ of Einstein. For modern SCiencs, -fture or model of the
long fe};agrate entities but put together |fn 4 P=llime as the univerS‘&i
Bl 1 ‘OUI' ; = d 0
; d to think o conceive
Universe, We are accustome - Newton
timve Sec:l \lt\}:'s indeed, is how even the great N
€ an 15, )

: iverse.
sin theun
. ies to all places -
i : i nd it applies iven ano
time— but one time ar : v was g ;
1‘1&: thepe ¥S the twentieth century e see them as
With Einstein, however, ace and time. Now, W
[e

. ] at some
version of the relation betweﬂ‘s;'l;k of the ‘time’ OVET Ihfrti\at other
: . . to ¢ : no
inex linked so that , ther or .
Othetrrlyclzliley we need to distinguish as to wl:leficannot simply say that
place LS mm’fing or not. If it is moving, then w

i .
[3 3 . 6 .
Our’ time is their time (Ryder 1996)

here is the Creator God

ic ical
t upon the basic PhYSl(:Za
of the past. Starting wit
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The following dia
pictorial form. g diagram shows the elements of the theory in

future

G

timelike

°
spacelike

spacelike

So

past

Here the light cone refers to al

from the
past or sent
at the center (N) out by us to
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LBk ans W know—comes to us from the other side, as it were, of the
invisible knowledge line, the demarcation line of possible interaction
drawn by the physical speed limit law: the speed of light. Each knower
then knows only her past. Of course, the same can be said of her
future, considering the symmetry in the space-time diagram. Thus,
andem physics reaffirms the Thomistic and Scholastic concept of
individuation: each knower is an individual divided off from the
known, even as she conceives the known in herself by the act of
knowledge. Such individuation in the act of knowing emphasizes the
dualistic nature of the knowing process. It throws yet another span
onto the bridge separating the knower from the known. “How do |
know that I know?” and “Do I know the thing—in-itself?" is now joined
by “How can 1 know the Now?” The knower is an isolated Monad in
a sea of monads constantly emerging into their own private Nows.
Thus, the name “Theory of Relativity” can be taken from the realm of
physics and brought into that of epistemology and philosophy with a
totality of meaning.

Yet the theory is really not about what is relative sO much as 10
what is thereby nonrelative or absolute, viz. the laws of physics. The
theory places them as the common ground that enables the ph_)'SICal
world to be known by the mind and upon which a common vision _Of
the world is possible. The physical world has physical rules, whlcb in
their own way not so much determine as ‘pre-scribe’ what is possiblé
what can be, what can come t0 birth in its womb. The world has
infinite possibilities within it, but they are circumscribed bY the l.aws‘
of the same physical realm. The speed of light is the speed limit of
%ﬁnowing; but light is composed of electric and magnetic -fields. Thez
In turn sprang from the first primeval energy source. Allis c.m?tzune :
in their matrix and its derivatives in time: million and billions ©
years of time. We are individuals, but individuals in 2 fertile womb of
infinite potential.

Thus, starting with Relat
concept of ‘potential’ In fact,
founding fathers of that other cor
worldview—quantum th
a central position in his interpreta
our purposes in cosmology and whether God ca
the potential of the cosmos Jeads us in another direc
Anthropic Principle (Barrow and Ti

jvity Theory we return to the ancient
Werner Karl Heisenberg, on¢ of ‘the
nerstone of the modern physw.al
pt of potential in
tion of the theory. However, for
n be found there
tion. This is the

pler 1986).
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The Anthropic Principle was coined in the second half of the
twentieth century to encode data found by the astronomers in their
search to answer the questions of human life in the cosmos. As more
and more data became available with breakthroughs in optical and
radio astronomy, the scientists noted certain ‘coincidences’ in the
data. It was realized that one way to capture the relevance of these
coincidences was to note that they all seemed necessary for hur

to be possible. If the numbers were not such and such, as wa
the case, then human life would

man life
s in fact

AR i not be possible in the universe. The
Anthropic Principle places this fact at the fore by saying that we se€

the world as it is because we are here to see it. [f the numbers were not
as they are, we could not be here,

The Anthropic Pringj
grandd

a
There, St. Thomas argues th

e classic book of Wi

lllam Pal 7 : fu?'a[
, Paley uses the simj ey entitled Na

theology (1802). H h
£y {1502)sHere le of creation as a fine watch

clares that the physical
s of the physical
Soasto give rise to

and ¢, the fundamenta] elect

hidden in M RIS

axwell’s Equations,
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Table 1. Fundamental laws of nature

o G
Mechanics p:g_}i q=§;
(Hamilton’s Equations) ________._?—-—-————‘__'
P = 1 AV 9" A
Electrodynamics .
(Maxwell’s Equations) _"E)LF;:L’,/
= -](EPr !Ki P:
Statistical Mechanics
; ds 0
(Boltzmann's Equations) —>

T

=H|v)
/

Quantum Mechanics thly )> 3
(Schrodinger’s Equations) AXApZ 5

| alyrm

General Relativity Guv= -8 JIGT'“.

(Einstein’s Equations) B
—_—_— /we
the four fundamental forc_ezaHEd
| world. They form the $O e

heory is the Jatest formu'lanwork
l:ysical world, encompassing

lier
urse, building upon all earll

' 1d
hysical theory of the wor

eriments, Wh
precismn.

These equations express
Need to understand the phy51§a
Standard Model of physics. This
a comprehensive model of the p
done in the twentieth century but, of<':0
work. It is often called the most precuset};e o
ever fashioned. This precision refers t0 1 ordinary in the
Measured the values concerned to extrar i experimeﬂt in t
for example, the agreement between theory

r ry or
; nt. The theo
Measurement of the electron’s magnetic mom60.01159652? (Ryder
Prediction = 0.001159652? while t

he experiment = inty in both the
s rtal 3
1996). H the question mark indicates ?:1 uncrijcula" place in the
. Here, ; at pa tex
i ment for t has agreen
Predic 1e and the exper! L Theory he ’
deCim:jCIluTr?ber In other words, the btand?rdql places! Thus: this has
d 7 in the 1t i stowW a
be t precise theory I =2% T e brings us © W
enllcgdtllfd o l;::?:?'itli)on of the Anthropic P1 12‘;lepthat make it POSSlbhle
a o b ‘dences’ in the laws of naft: cidences referto.t €
fre often called ‘coinci  Tipler 1986). These coin articl
Or us to exist (Barrow and 11

ary
elemellt

; nts and

Numerical values of certain universal consta
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masses that appear in the basic mathematical laws governing the
cosmos. Basic as they are, the argument states they cannot be changed
significantly without the appearance of human beings being affected.
This is seen in the so-called Fine Structure Constants (Bradley 1999).

Table 2. Universal constants, mass of

elementary particles, and fine structure
constants

Universal Constants

Boltzman’s constant k=1.38x10jpK

h=6.63x10%)/s
€=3.00x 10%m/s

Planck’s constant
Speed of light

Gravitational constant G=6.67x10" N—m’
kg’
Mass of Elementary Particles |

Pion rest mass/energy m =0238x 10 kg/135 MeV

M, = 1.675x 107 kg/939.6 MeV
M=9.11x 10 kg/0.511 MeV

Mp=1.673 x 107kg/98,3 MeV
€=16x 101 ¢oy]

Neutron rest mass/energy
Electron rest mass
Proton rest mass

Unit charge

Mass-energy relation o B Jikg
- m
Fine Structure Constants T
Gravitation fine
Structure constant ol mze
(‘Alpha-G”) 56 1-0sx10%
Fine structure constant
Ofthe weak interaction 4 [ m*,c
(“Alpha-w) LT =107
ilec"mmagnetic fine
fUcture congtant =721,
(‘Alpha-E") % [ ;{Ee" ]: 1/137

€ Structyre constant
(e € Strong interaction a=,=3.9
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Structure Constants.
e the electromagnetic
wins by a factor of
Why such a huge

Following Bradley, consider each of the Fine
Using Table 2 on the opposite page, we can compar
force to the gravitational force. Electromagnetismm
10 with 38 zeros! It is that much larger than gravity.
difference? As Bradley (1999) states: s unlh

Itis the force of gravity that draws protons togelthe[('E 11; fs ; e,r . The

them to fuse together with a concurrent lie Eai;ause the gravity

electromagnetic force causes th;m o pepes. oo ¢ rate
force i weak compared to the € ; rs to
atrfvehilzhs(:[ars “bu m"pby fusion is very slow, a;llﬁWmEgr itoh; j;atime-
provide a stable source of energy 0"‘3:;;} WLy doofglg”, i.e., gravity

If this ratio of strengths had been 10 i ".]Stea. es less massive and

were much stronger, stars would be billion tim

would burn a million times faster.

lectromagnetic force, th

e. The most
Next consider the strength of the nuclear stro?ﬁff:irsccarbon. Yet,
critical element in nature for the developmetr,ll::dance of carbon in
it has recently become apparent that the a - of the strong force
nature is the result of a very precise -bala(];c::rgrnine the quantum
and the electromagnetic force, wlr.uch e ol HEE permitted
energy levels for nuclei. Only certain energy s on a ladder. If the
for nuclei, and these may be thOnght of as slt?:na combined mass-
mass-energy for two colliding particles resu

1

issible energy leve

: na permissible €Nerey =

Sneigythatiseqiglto0r e l’?i;te}:nathept\m nuclei will readily
er,

on the quantum “energy ladd“' ot diﬁerenz
stick together or fuse on collisiof - g T
needed %o reach the step being supplied b}; t‘ﬁ i Combine'd
the colliding particles. If this mass'e:‘ergy ?he collisions are said
o e esomane, which Ers . is a high efficiency of
to have resonance, which is to say tha't Ihere
collisions for fusing the colliding particles. :
ass-energy results A
i}c}!:;e permissible energy levels

: 11 simply bounce ©
particles W1111:19F;g, Fred Hoyle

ina val'l.le
On the other hand, if the combin
that is slightly higher than one
on the energy ladder, then the Partie & -
each other rather than stick together 0 resonance
predicted the existence of the uaBHAR right.
carbon, and he was subsequently provize tiat is4p inetic
and beryllium gives a mass-;;::riyh‘i':h is easily made UP Ei :;I:;g)’
in car ’ mass-
for o o carbon with helium Lva:fml;x ygen, making this
quantum energy level on the energy ladde
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reaction quite unfavorable, Th
s . Thus, almost all beryllium i
gy tl;ugx(;zlzna %:ﬂa“ fraction of the ca:t})’i)l:xui? ilr;ir(lmdv 'ertec[
the relative strength- of i;e two results require the specifi : 'lately
force to within approxim i aiie i frocle e ?f
Ximately 1 percent, which is trul():zti-omagi? eé;c
emarkable

given their large absol
e olute values and difference of a factor of 100
,as

More generally, a 2 ;
theuela e S percent increase in
! long-li(:::jaggit;ct hf::c;_ leaves the Ul’t]?\fejizo‘:i]iorce relative to
molecule composed of urn hydrogen, and no no hydrogen,
the ultimate solvent ft'w<? hydrogen atoms and water (which is a
strong force relative tgotlhllfe. A decrease of on] one oxygen atom),
formation of deuterons f ¢ eleiitromagnelic forc y 5 percent tn the
This would, in turn $ irom combinations of e would prevent the
through fusion of és revent the formation OtPrﬁtOHS A Eytnens,
helium to form ber ll}Jter011s 6" 6ot heliuma tl:lt‘ heavier nuclei
that the strong forz ll:lm’and soforth. In 198, ol ivsipu
€ had to be within 0.8 ang’ i{gzemal estimated
.2 times its actual

strength for th
ere to
4 or more. be deuterons and a]] cle
ments of atomi .
ic weight

If the weak force coupl;
neutrons would d‘;‘(l:zlmg constant (see Table 2
deuterons, and thug og’hm-o re rapidly, redyci ) wereslightly larger,
the other hand, if the clium and elements ng the production of
weaker, the big bang wc‘;v elak force coupliny With heavier nuclei. On.
into helium, with the uxf- dhave burneg alg constant were slightly
or no hydrogen and m Imate outcome be'mOSt all of the hydrogen
ANy heavier elem elnntf A universe with little
instead. This would

: Photons of radjy;

and
molecules are unstable, ; fnt)}‘l the chemica
s 1 the

f;lhfrared radiation), then ch
e radiation produced s dE
€

|

1€ photons ar bonds are destroyed

Mical react; € too weak (too much

Pendent o ons will be too sluggish-
a carefu] balancing of the
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:llleeq:s;?}?g{;ﬂf fcl)r.:c (ﬂ!pha-}li) ﬂ.nd the gravity force (alpha-G), with
Spedﬁcationaflcahrelauomahlp 1nclluding (alpha-E)?, making the
ihé nher hangrﬂt e i]ect.romagnet.lc force particularly critical. On
mechanical cal,~ ‘;e c emical l.)ondmg energy comes from quantum
v ot alacte culations that,mdude the electromagnetic force, the
Ranetuihe uf 0121: and .Plancks constant. Thus, all of these constants
fadiation i ized relative to each other to give a universe in which
on is tuned to the necessary chemical reactions that are

essential for life.

t the emission spectrum for

A ; )
nother fine-tuning coincidence is tha
vel that is ideal to facilitate

th
he sun not only peaks at an encrgy le

chemi . .
mical reactions, but it also peaks in the optical window for
ultraviolet and infrared

r:g:t-.Wat.er is 107.ti.mes more opaque to
livin “t)"l in t!}e visible spectrum (or what we call light). Since
ll‘lairﬁ IS;UC, in general, and eyes, inp are lcompolsed
were if of water, communication by sig ¢ impossible
re it not for this unique window of light transmission by water
being ideally matched to the radiation from the sun. Yet this
:’:C;Ching requires carefully prescribing the values of the gravity
electromagnetic force constants, as well as Planck’s constant

and the mass of the electron.

articular,
ht would b

ve list of cosmic

nd not an exhausti
ure

COin'Zi}lc[ls is only an illustrative 2 -
have t erlljces_ They clearly demonstrate how the four forces 11 nat
1""“8-&? e very carefully scaled to give @ universe that' provides
Necess k) SECIRES of energy and a variety of atomic bu‘lldmg I?locks
these farY for life. Many other examples involving the fine-tuning }c:
fine.tuor.ceS are described in the books previously cited. Even s0, th€
Bt Ilzl_ﬂg of the universe is not confined to these four forces (E_Selhe,
as we]]S i, and Meyer 2000). As it turns out, the elelrfentary partic Es:,
consta as other universal constants like the speed of light and Planck's
nt, also have to be very precisely 5pecified.
aliveGlVen these coincidences 0ne might consider the Design Argumelolt
aboy e V.Vell, But interestingly enough, the above argumentssare }?
Hawf( lcavxl. Many a theoretical cosmologist tolday, such as t;p eeir;
an alt 6 Martin Rees and many more, would‘mmply say that ther 2
Pri ?ma.t“’e explanation for these numbers. For them, the Anthrop
inciple is true enough in its weak form. But the strong form does not

h()]
d for there is no Designer. Just chance.
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By chance,

exact value? Is ?OL: :;31’; tl})]at all these numbers are fi

would be “By no mean rhut a secularist ‘act of fa-t;;}:-tunfid to this

Many Worlds iIlterprei' -for they would direct 011.1 ‘ Th?_]r answer

theory holds that the a ation of Everett and its i rattention borfAE

are many other urliversﬂswer t_o the Anthropic P -'lm-phca.ltlons' This

based life. There could es. Welive in the one that rinciple is that there

will never know. Fo ;""311 be life forms in th supports our carbon-

holds that these ;)ther - HYeelt i“tBrPretatie other universes, but we

neve:;and can never irnlt:;:strses are totally dif?tlilngi fQuﬂntum Theory

t thi : . rom ou

would btliop?l?t let us get ready te'st rs, and we

inform the reader so tha{i

answer to the “G
. W
question” in the Standard Th
eory of Cosmology

today. Thus i
. Sit behOOV
a €s me
comment about Probablyto make one final observation b
ation before I end:

Professor St the
n Hawking. ell-known physicist of our age:

LA
pshetct;e] outset, I said our aim
uld make an intelligent

a ) H popularity

t“d Mlodinow 2010), beg; is latest book %1 arity by venturing into

0 answer the “bj Wil gins by dismj “ The grand desi .

e “bi : Mmissi esign (Hawking

g questions. This ig it philosophe ble
rsas una

tOta]]y incom ;

well ‘e municado wi a sin .
Statis‘t'iecrllfled methodolog )lft}:}:aCh other. Ogr11: '}Lljnwers;e as they aré
methoda Mechanics, has b Mol wonder if the
the uns,O!Ogy was develo ::j)t led them ing itp roponents use, call®
entitie ceable world of atp over a hundreq s own Black Hole. This
® and has had re oms and molecule )'fears ago to deal with
markable success atst:nhl its huge qumber ©
at leve] of explanatio”
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of the -
numbghz?;aii:r;rld.’But to extrapo}ate it so as to give us an infinite
final step in this ese:s seems stretching a point, to say the least. The
is nothing excepti ) f?}?olanof‘fmm Hawking is to declare that there
[ have been innl.m]a m_ Fhe f.lne—tuning” we see in our world, which
i Iijn 1]1“:g out in this essay. For hin} this is simply the fact
that has these pr a P?}I'UCLUHF universe ot_lt of all the infinite others,
Firvehith P fopernes and so human life, us.
will note thata,i,lh -T]e ;nd the story here with the Multiverse, the reader
—— ile the Age of Faith of a thousand years ago pondered
y Angels can dance on the head of a pin, the Age of Reason

now as .
ks how many Universes can we never know!
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