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Abstract

This re view of par ti cle phys ics il lus trates the en -
ergy-mat ter re la tion ship in na ture and de scribes
the build ing blocks of the phys i cal world. Par ti cle
phys ics re search re veals that mat ter is far more
com plex than sci en tists imag ined just de cades ago.
This poses a ma jor chal lenge to nat u ral is tic in ter -
pre ta tions of the or i gin, ex is tence, and main te -
nance of the uni verse.  Var i ous the o ries have been
de vel oped to ac count for the liv ing world, in clud -
ing nat u ral se lec tion and ge netic drift, but these
mech a nisms are not ap pli ca ble to the in or ganic

world re vealed by par ti cle phys ics. The fail ure of
nat u ral ism to ex plain the uni verse has re sulted in a
re vival of Paley’s watch hy poth e sis. It has also re -
sulted in new at tempts by philo soph i cal nat u ral ists
to deal with these dis cov er ies. This in cludes the
blind watch maker hy poth e sis, an at tempt to show
how a uni verse that looks like it was cre ated by in -
tel li gence ac tu ally came into be ing spon ta ne ously.
How ever, evidence shows that the universe, and
especially the earth, was clearly designed to support 
human life.

Introduction

The te le o log i cal ar gu ment, of ten called the ar gu ment
from de sign, has al ways been a ma jor ev i dence for the Cre -
ator’s ex is tence. The best known il lus tra tion of te le ol ogy is
Paley’s watch anal ogy, first in tro duced in his Nat u ral The -
ol ogy in 1802. If a trav eler finds a watch be side a path, its
spe cific com plex ity will con vince him that it has an in tel li -
gent maker. This anal ogy has tra di tion ally been used to ar -
gue for the ism in the bi o log i cal world, and now is used to
ar gue for the ism in the atomic world as well (DeYoung,
1985). 

A cen tury ago it was thought that at oms were sim ple,
small, and ho mo ge neous masses of uni form shape, or per -
haps a spe cific set of def i nite shapes. The last cen tury of re -
search on sub mi cro scopic mat ter has re vealed a new and
far more com plex watch-like atomic and sub atomic struc -
ture than any one ear lier imag ined, es pe cially in the realm
of el e men tary par ti cles. These re search find ings el o -
quently sup port the Paley’s watch hy poth e sis (see Barrow
and Tipler, 1986).

The im pli ca tions for the ol ogy of the level of com plex ity 
in the sub atomic world has long been rec og nized by many
lead ing sci en tists such as Ar thur H. Compton:

Who is there who has not asked him self, ‘What is
this world around me?’ Rocks, trees, peo ple—what

are the parts of which they are made, and how are
these parts put to gether? ... When we take apart this
in fi nitely com plex mech a nism which we call dirt, or
per haps a di a mond, or it may be a flower, we find it
made up of a myr iad of tiny mol e cules. Each of these 
mol e cules is it self com plex but is more per fectly
formed than the wheels of a watch, and has con tin -
ued to run . . . with out wind ing and with out wear.
We find that the mol e cules which make up mat ter in 
all its end less va ri ety of forms are them selves built up
of a few hun dred kinds of atoms (Compton, 1929,
p.110).

Phys ics re search has dis cov ered a whole new world con sist -
ing of many el e men tary par ti cles, but sci en tists are still un -
able to ex plain why these par ti cles ex ist and ex actly how
they work to pro duce the world at the macro-mo lec u lar
level. 

A per son can take apart a watch to study its in tri cate
move ments, can graph its mo tions and for mu late laws that
de scribe the re la tion ships of the hun dreds of parts ob -
served, and still not un der stand its or i gin at the most ba sic
level. Like wise, sci en tists have ob served, mea sured,
charted, an a lyzed, and graphed the atomic and sub atomic
world but still do not un der stand how it works at the most
fun da men tal level nor can they explain its origin. 

At tempts have been made to use mu ta tions and nat u ral
se lec tion as an ex pla na tion for the or i gin of com plex ity in
the liv ing world. Con versely, anal o gies to mu ta tions and
nat u ral se lec tion—most com monly the “many uni verses
hy poth e sis”—have failed to ex plain the or der, com plex ity,
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and de sign ex ist ing in the sub mi cro scopic world re -
searched by par ti cle phys ics. Elec trons, pro tons, neu trons,
and smaller par ti cles un dergo re ar range ment due to both
ex ter nal and in ter nal forces, but be cause they do not re pro -
duce or mu tate as do genes, evo lu tion by nat u ral se lec tion
is not in volved in their cre ation (Lahav, 1999). These par ti -
cles have main tained their phys i cal prop er ties since the
Cre ation. Like a watch, atomic par ti cles pro duce an in tri -
cate me chan i cal sys tem which en ables life to ex ist. The
most that re search ers achieve is a description of the
submicroscopic world and a mathematical analysis of it. 

Re search has pro duced an enor mous body of knowl -
edge that helps sci en tists to for mu late laws and de lin eate
pat terns and re la tion ships, but com par a tively lit tle un der -
stand ing ex ists of the why of that which is dis cov ered
(Feynman, 1985). Phys i cal laws only sum ma rize what we
ob serve, they do not ex plain it. Many phe nom e non hap -
pen in a law ful, proba bil is tic way, but with out a known
rea son or iden ti fi able cause. The com plex ity of the build -
ing blocks of mat ter is such that even the long-es tab lished
law of cau sal ity has been ques tioned by some. Of course,
be cause the cause of some thing is un known does not prove 
that a cause does not exist, only that we have not yet
identified it. 

The law of grav ity is a good ex am ple. Sci en tists can ac -
cu rately de scribe grav ity but they can not ad e quately ex -
plain how grav ity “works.” The four fun da men tal forces—
grav ity, elec tro mag netic, and the strong and weak nu clear
forces—are “fun da men tal” be cause “they can not be ac -
counted for in terms of any thing else” (Beiser, 1992). Sci -
en tists do not know their cause. The orig i nal goal of
par ti cle phys ics was to dis cover the most ba sic build ing
blocks of the uni verse by break ing mat ter into smaller and
smaller pieces, even tu ally ar riv ing at the small est units
pos si ble. How ever, the re sults have pro duced so much
data that most par ti cle phys i cists spend the ma jor ity of
their time attempting to make sense of the findings.

The Structure of the Atom

The atom was once be lieved to be a unit of in di vis i ble
mass as the word atomos (Greek for can not cut) im plies.
Then when the atom was dis cov ered to con tain in ner
“parts” that were emit ted dur ing ra dio ac tive de cay, it was
viewed as a con tainer with its parts some what ran domly
joined to gether. Re search ers have now re vealed the atom
to be an in cred i bly in tri cate me chan i cal struc ture (see
Cox, 1989). Even mi nor changes in this struc ture can rad i -
cally mod ify the prop er ties of the atomic unit called an el e -
ment. The for ma tion of iso topes, iso mers, and ions are
ex cel lent ex am ples. The pre ci sion of the to tal struc ture, in -
clud ing its mass and en ergy, is ex tremely crit i cal. Yet
within this pre ci sion ex ists a mea sure of adap tive abil ity, a

trait that is also com mon to liv ing things. One ba sic ex am -
ple of this plas tic ity, yield ing, or adaptivity ability, is
covalent bonding between many kinds of atoms.

Prob a bil ity is a ma jor de sign fea ture of the uni verse be -
cause it can be used to en sure that a sys tem works. The
atom’s be hav ior is fully pre dict able not be cause elec trons
are in a spe cific place at a spe cific time as re quired of a
watch, but be cause given a large num ber of at oms, enough 
elec trons will be within a cer tain re gion to guar an tee the
sys tem works. Pre ci sion fol lows from prob a bil ity be cause
only a high prob a bil ity is re quired for the sys tem to work
prop erly. The to tal unit func tions only be cause the atom’s
work ings as a whole are precise.

As watch parts must be ma chined within cer tain tol er -
ances to func tion prop erly in the as sem bled unit, in like
man ner the sub atomic par ti cles’ char ac ter is tics must be
within cer tain nar row tol er ances. The mass of each elec -
tron is 9.1094 x 10–31 kg and does not mea sur ably de vi ate
from this value. As far as we are able to de ter mine, ev ery
par tic u lar sub atomic par ti cle is iden ti cal, i.e., ev ery pro ton 
is per fectly iden ti cal to ev ery other pro ton and ev ery atom
is iden ti cal to ev ery other one of that iso tope. Al though The 
Hand book of Chem is try and Phys ics pro vides ranges for the 
char ac ter is tics of sub atomic par ti cles, these are mea sure -
ment er rors and not tol er ances of the par ti cles them selves.
All sub atomic par ti cles are clearly iden ti cal to an
incredible degree, manifesting clear evidence of unity. 

Sub atomic par ti cles are not only iden ti cal but also care -
fully se lected for their pur pose. One ex am ple of this pre ci -
sion is the mass of the pro ton. If the pro ton mass was
slightly greater or less, the uni verse as we know it could not
ex ist (Fritzsch, 1983; DeYoung, 1985). The pro ton’s mass
must be slightly less than the neu tron’s mass. If pro ton
mass was larger by just 0.2 per cent, it would be un sta ble,
rap idly de cay ing into a neu tron, a pos i tron, and a neutrino:

p ® n + e+ + v 
All hy dro gen nu clei (which con sist of a sin gle pro ton) then 
would de cay within min utes. Fur ther more, hy dro gen is a
ma jor com po nent of our bod ies, as well as wa ter mol e -
cules, the sun, and all the other stars. Hy dro gen is, af ter all, 
the dom i nant el e ment in the uni verse. There fore the pro -
ton’s mass has been wisely cho sen to pre vent the col lapse
of the en tire uni verse. Like wise, if the prop er ties of the
other sta ble par ti cles were slightly al tered, the biomole -
cules of life could not exist. 

The atom’s nu cleus and the elec trons re volv ing around
it form a def i nite struc ture con sist ing of com plex orbitals
and suborbitals. If the nu cleus were the size of a ten nis
ball, the di am e ter of the atom would be from two to twenty
miles, de pend ing upon the par tic u lar el e ment. Hy dro gen
is the small est atom, and meitnerium (num ber 109) is cur -
rently the larg est known and named atom. Fully 99.95 per -
cent of an atom’s mass ex ists in the nu cleus, a struc ture
that is only 0.001 of the en tire vol ume of the atom. This

74 Creation Research Society Quarterly



nu cleus is very densely packed to gether so that a pin-head
size piece of pure nu clear mat ter would weigh about a
million tons. 

The elec trons travel around the nu cleus at a speed es ti -
mated at about six thou sand miles per sec ond (3 per cent of 
light speed). They pro duce an en ergy cloud and a force
field which to tally sur rounds the nu cleus (Sutton, 1984).
The nu cleus it self was once be lieved to be sim ply a set of
parts held to gether in a spher i cal shape, but it is now
known to be a com plex, or dered struc ture (Flam, 1994). Its 
com po nents are as sem bled ac cord ing to very def i nite en -
ergy lev els and the be hav ior and prop er ties of each chem i -
cal el e ment ul ti mately de pends upon this spe cific
struc ture. To achieve sta bil ity and carry out their role, the
pro tons and neu trons likely travel in “or bits” within the nu -
cleus at enor mous speeds. Three nu clear mod els that help
us un der stand how the nucleus behaves will be described
here.

1. The nu clear shell model fo cuses on the nu cleus as a
tiny so lar sys tem. The pro tons and neu trons move in sub-
nu clear or bits sim i lar to those of elec trons, with paths de -
ter mined by their en ergy. The nu cle ons them selves travel
at speeds es ti mated up to 100,000 miles per sec ond, over
50 per cent of light speed (Penrose and Isham, 1986). The
shell model is con sis tent with a hi er ar chy of sim i larly cre -
ated pat terns of or bital mo tion: the nu cleus, atom, so lar
sys tem, galaxies, and galaxy clusters.

2. The op ti cal model views the nu cleus as a col lec tive
unit. When a stream of bom bard ing par ti cles col lides with
a nu cleus, a small por tion is re flected, some are re fracted,
and oth ers are ab sorbed some what like the pas sage of light
through a clouded crys tal ball. This model is sev eral de -
cades old and is fairly suc cess ful in pre dict ing many
physical results.

3. The liq uid drop model was de vel oped by sev eral the o -
rists in clud ing Niels Bohr, Lise Meitner, Otto Hahn, J. A.
Wheeler, and oth ers in the 1930s to ex plain the pro cess of
nu clear fis sion. This model fo cuses on the nu cleus as a
group of tightly packed spheres. If one is hit, all the oth ers
re spond and move in a pre dict able way, as if cou pled by
springs. The vi bra tion is such that if enough force or a high 
enough level of in sta bil ity ex ists the nu clei can sep a rate in
two, much like a liq uid drop sep a rat ing into smaller
droplets. 

Al though the nu cleus is tightly packed, its nu cle ons ap -
par ently slide over each other with out touch ing and with -
out fric tion, mean ing that the nu cleus as a whole be haves
as a superfluid (Bertsch, 1983). This is an “ideal fluid”
which ex hib its frictionless flow some what like su per con -
duc tiv ity. Pairs of nu cle ons also spin in op po site di rec tions
as they travel in their de fined or bits. If the num ber of both
neu trons and pro tons is even, the nu cleus as a whole has
no net un bal anced in ter nal rotational angular
momentum. 

The en tire nu cleus gen er ally ro tates rel a tively slowly in
con trast to the in di vid ual nu cle ons’ rapid ro ta tion. As with
a spin ning raw egg, if stopped and then re leased, the ro ta -
tional in er tial mo tion of the fluid in side the egg will cause
it to again re sume spin ning. The nu cleus shows sim i lar ro -
ta tional be hav ior. This de scrip tion gives a brief glimpse
into one fron tier of phys ics con cern ing the nu cleus. On a
deeper level, the nu clear force that holds the nu cle ons
tightly to gether re mains poorly un der stood. Only the Cre -
ator knows the ul ti mate de tails of the ever smaller
components of His created matter.

The Particle Zoo

Ac cord ing to cur rent the ory, all known mat ter is built from 
two ba sic kinds of el e men tary par ti cles, called quarks and
lep tons. The quarks are trapped in side larger par ti cles (usu -
ally pro tons and neu trons) and have not been dem on -
strated to ex ist in iso la tion, even in ac cel er a tor col li sions.
Con versely, lep tons can travel out side of and com monly
ex ist in de pend ently of an atom. Quarks re spond to the
strong nu clear force while leptons do not (Fritzsch, 1983). 

The six kinds of lep tons are the elec tron, elec tron neu -
trino, muon, muon neu trino, tau, and tau neu trino. Each
also has an an ti par ti cle, bring ing the to tal num ber of par ti -
cles in this fam ily to twelve. Of the six lep tons, the elec tron 
is by far the best known. Ex cept for the neu trino, we do not
yet know why the other four lep tons ex ist; they have been
called the “ves ti gial or gans” of phys ics (Mad dox, 1991).
The term lep ton is Greek for small or light. 

There are six kinds of quarks called up, down, strange,
charmed, bot tom, and the top or truth quark. These six
quark vari a tions are some times called fla vors. Each quark
fur ther has three va ri et ies or de grees of free dom, la beled by
the col ors red, green and blue to dis tin guish them. Ac tual
col ors do not ex ist on this level since quarks are much
smaller than the wave length of vis i ble light. Each quark
va ri ety also has an an ti par ti cle equiv a lent, iden ti cal ex cept
for elec tri cal charge. Al to gether then there are 36 dis tinct
quarks (Fig ure 1). The pro ton con sists of two up and one
down quark (uud), and the neu tron con sists of two down
and one up quark (ddu). An anti-pro ton (p) con sists of two
anti-up and one anti-down quarks. 

Re search ers have probed quarks to dis tance scales be -
low 10–18 me ter and find ev i dence that quarks them selves 
may con sist of still smaller par ti cles. Fer ris (1988, p. 295)
uses an il lus tra tion to show how small this is: “If a sin gle
atom was en larged to the di men sion of the earth, any
subcomponents of quarks and lep tons would have to be
smaller than a grape fruit to have es caped de tec tion.” Al -
though this is very small, we still have a long way to go be -
cause small ness ex tends to in fin ity. How ever, there is a
the o ret i cal con clu sion that the Planck-length, or 10–35 m,
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is the ul ti mate lower limit on detectable, measurable
lengths. 

Mat ter and Force Car ry ing Par ti cles: As an other way to
cat e go rize par ti cles, the mi cro-world is com posed of two
par ti cle types, fer mions af ter Enrico Fermi (1901–1954)
and bos ons af ter Satyendra Nath Bose (1894–1974). The
fer mions in clude all mat ter par ti cles, and the bos ons all
force-car ry ing par ti cles (Wein berg, 1996). Fer mions in -
clude the pro ton, elec tron, and neu tron. Bos ons in clude
the photon and gluon particles. 

When trav el ing through a vac uum, neu tri nos and pho -
tons move at the speed of light, never slower or faster.
When pho tons travel through mat ter, they slow down due
to ab sorp tion and reradiation. But neu tri nos do not in ter -
act with any of the four forces ex cept the weak nu clear
force, and are much more pen e trat ing. Thus the es ti mated 
ten-bil lion neu tri nos that zip through ev ery square inch of
the earth ev ery sec ond rarely in ter act with anything
(Winter, 1992). 

The neu trino was first hy poth e sized by Pauli to ac count 
for the dif fer ence be tween the cal cu lated mass en ergy
from a beta de cay re ac tion and the ac tual en ergy level
mea sured (Tayler, 1981). The par ti cle was named neu -
trino (Ital ian for lit tle neu tral one) by Fermi in 1934. Three 
types of neu tri nos ex ist: elec tron neu tri nos, muon neu tri -
nos, and tau neu tri nos (Asimov, 1992). The re ac tions that
pro duce the sun’s en ergy are be lieved to con vert hy dro gen
to he lium, re leas ing elec tron neu tri nos in the pro cess.
This is also the hy poth e sized or i gin of neu tri nos that come
from outer space. Be cause so many of them ex ist, if they
turn out to have a rest-mass above zero, as now in di cated,
their col lec tive mass may outweigh the entire mass of
visible galaxies. 

Anti-Par ti cles: Anti-par ti cles are so named not be cause
they are against any thing but be cause each known par ti cle 
type has a com pan ion par ti cle that is iden ti cal but op po site 
in charge and cer tain other traits. Mat ter and anti-mat ter
both have mass, take up space, and can be dis cerned by the 
hu man senses. Anti-mat ter was first pre dicted from Paul

Dirac’s sym me try the ory and later con firmed in the lab o ra -
tory. Anti-mat ter is in flu enced by gravity just as is matter. 

The mate of an elec tron (e–) is a pos i tron (e+), of a pro -
ton (p+), an anti-pro ton (p), and of a neu tron (n), an anti-
neu tron (n). A neu tron is a neu tral par ti cle and has no
charge. In stead the anti-neu tron has a mag netic mo ment
sign op po site to that of a neu tron. Mag netic mo ment is the
mag netic field that re sults from the spin of a par ti cle. All of
the known sub atomic par ti cles have cor re spond ing anti-
particles. 

As or di nary anti-mat ter, a pos i tron usu ally has an ex -
tremely short ex is tence be cause soon af ter it forms in a
 reaction it is at tracted to an elec tron and an ni hi lated. Col -
li sions be tween a pos i tron and an elec tron re sult in the
con ver sion of their masses into en ergy ac cord ing to the fa -
mous E = mc2 re la tion ship. This pro cess pro duces high
en ergy elec tro mag netic gamma radiation (g) shown by:

e+ + e– ® 2g. 
The in verse re ac tion, namely elec tron-pos i tron cre ation

or “pair pro duc tion” (g ® e– + e+) is com monly used to
pro duce pos i trons (Parker, 1988). The ex is tence of anti-
mat ter on the earth is lim ited pri mar ily to that pro duced
ar ti fi cially in the lab o ra tory. How ever, some older ver sions
of the big bang model also pre dict equal amounts of mat ter 
and anti-mat ter in space. Anti-mat ter at oms are as sta ble as
mat ter if they do not col lide and re act with mat ter. Some
as tron o mers even hy poth e size re gions of “anti-uni verse”
that con sist of anti-plan ets, anti-stars, and anti-gal ax ies. If
an anti-mat ter gal axy came in con tact with a mat ter gal axy, 
large scale an ni hi la tion would re sult. No such en er getic
events are ob served in space.  

Cos mic Rays: To pro duce most anti-par ti cles re quires
high en ergy col li sions of about 30 gigaelectron (109) volts,
such as is pro duced at the Brookhaven Syn chro tron where
much of the re search on anti-mat ter was com pleted. An -
other event that nat u rally pro duces anti-mat ter is the col li -
sion of cos mic rays with atomic nu clei that reg u larly
oc curs in the up per at mo sphere. Such col li sions can be
more en er getic than any thing produced by accelerators. 

Al most all cos mic rays are charged nu clei of at oms.
About 90 per cent are sin gle pro tons (hy dro gen nu clei),
and most of the rest are nu clei from sta ble el e ments,
mostly light el e ments, but may in clude el e ments from he -
lium to lead (Friedlander, 1989). Their en er gies vary from
109eV to as high as 1020eV or more. 

The rel a tively young Vela su per nova is a prime con trib -
u tor of cos mic rays that strike the earth (Erlykin and
Wolfendale, 1997). Cos mic rays them selves rarely make it
to the earth’s sur face un changed. Our at mo sphere is one of 
sev eral pro tec tive shields pro vided for the earth. When
cos mic rays en ter the earth’s at mo sphere they col lide with
air at oms and the col li sion pro duces a shower of sec ond ary
par ti cles, of ten muons. These are lep tons sim i lar to elec -
trons but 207 times as mas sive. The sec ond ary par ti cles
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col lide with an in creas ing num ber of air par ti cles as they
move to ward the earth, pro duc ing an ever enlarging cone
shaped shower of new particles. 

If the pri mary ray con tains enough en ergy, the cas cade
ef fect will reach the earth’s sur face. The end of the flow is
usu ally around one hun dred yards in di am e ter and can
con tain up to a bil lion par ti cles. Many of these par ti cles
are elec trons, but large num bers are muons. A few muons
from cos mic rays pass through ev ery hu man on Earth
every second. 

Additional Particle Properties

Mass. Mass is de ter mined by mea sur ing the grav ity force
act ing on an ob ject, or by mea sur ing the ob ject’s mo men -
tum which is the prod uct of its mass and ve loc ity. The
mass of many par ti cles is ex tremely small and can be given
as the ra tio of the par ti cle to that of an elec tron, which may
be set at a value of one. A pro ton has 1,836 times the mass
of an elec tron, and the omega hyperon has fully 3,276
times an elec tron’s mass.The mass value is also given in
terms of the en ergy nec es sary to cre ate the par ti cle, mea -
sured in elec tron volts (eV). An eV is the en ergy needed to
move an elec tron through a po ten tial dif fer ence of one
volt. Each mo lec u lar re ac tion in a typ i cal flash light bat tery 
pro duces about 1.5 electron volts of chemical energy. 

Elec tric charge. All par ti cles have ei ther a pos i tive, neg a -
tive, or neu tral elec tri cal charge. Most had ron and lep ton
par ti cles have a charge of +1, 0, or –1, but par ti cles with a
charge of +2, –2, +3, –3 and other mul ti ples are known.
Quarks have charges of +1/3, +2/3 and –1/3 and –2/3.
Many par ti cles ex ist in all three ba sic charge states. An ex -
am ple is a pion which can be ei ther a pion-plus, pion-mi -
nus, or pion-naught (+1, –1, 0).

Mag netic mo ment. Mag netic mo ment de scribes the
mag netic field that is al ways as so ci ated with a spin ning
charged par ti cle. All spin ning charged par ti cles man i fest
the char ac ter is tics of a tiny mag net that al lows them to line 

up and re ori ent them selves when
placed in a  magnetic field. The atom’s
spin is de ter mined to be ei ther in the
di rec tion of the mag netic field or in the 
op po site  direction only, and thus it too
is quan tized. This con clu sion was sup -
ported by the fa mous 1924 Otto Stern-
W. Gerlach experiment. 

Par ity. Par ity is a com par i son be -
tween an ob ject and its mir ror im age.
There are two pos si bil i ties. A par ti cle
may look the same as its re flec tion, for
ex am ple a sphere or cyl in der. Or the
par ti cle may be ob vi ously re versed,
such as many writ ten let ters would be.

Sym met ric par ti cles which do not change in mir ror re flec -
tion are as signed the even par ity num ber +1. Par ti cles
which are re versed are given the odd par ity num ber –1.
Par ity is a quan tum num ber, and is con served in in ter ac -
tions when the par ity of the prod ucts is equal to the par ity
of the ini tial re ac tant. The ev i dence in di cates that par ity is
con served in strong nu clear in ter ac tions, but in weak
nuclear interactions such as beta decay, it is not conserved.

Half life. Half-life re fers to the rate of de cay or con ver -
sion of an un sta ble par ti cle into other par ti cle com bi na -
tions. For short de cay rates, this value is typ i cally mea sured 
by cal cu lat ing the dis tance that the par ti cle trav els be fore it 
de cays and then di vid ing by its ve loc ity (Weinberg, 1996). 

Symmetry and Conservation

Sev eral phys i cal quan ti ties in na ture in clud ing en ergy,
mo men tum, and elec tric charge dis play con stancy or con -
ser va tion. Why these con ser va tion laws ex ist can not be
 explained by nat u ral sci ence alone. Creationists would
con clude that they dis play the pro found de pend abil ity and 
pre dict abil ity planned in the Cre ation.Con ser va tion rules
are mul ti plied in the realm of el e men tary par ti cles. Con -
sider two ex am ples. The cat e gory of strange  par ti cles
 include kaons, lambdas, and sigmas. It is found ex per i -
men tally that these strange par ti cles are al ways pro duced
in pairs. This prop erty is called con ser va tion of strange -
ness. Sec ond, par ti cle in ter ac tions usu ally obey con ser va -
tion of quan tum num bers in clud ing spin, baryon num ber, 
lep ton num ber, strange ness, and elec tric charge. Fas ci nat -
ing di a grams re sult from these prop er ties. For ex am ple
sup pose we plot strange ness (S) against elec tric charge (Q)
for the eight baryon par ti cles that all have a spin of one
half. Fig ure 2a shows the re sult, a hexa gon. Like wise one
can group the nine mesons which all have spin zero, and a
sim i lar pic ture re sults (Fig ure 2b). These sym met ric pat -
terns are called the eight fold way, first shown by Murray
Gell-Mann in 1961.
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Fig ure 2. (a) The hex ag o nal Eight fold Way pat tern for the eight spin-1/2
baryons. This strange ness ver sus charge plot uses a slop ing axis for the charge
num ber Q. (b) The Eight fold Way pat tern for the nine spin-zero mesons.



Al ter nate group ing pro duces other pat terns, for ex am -
ple a ten pin bowl ing pat tern. Some re search ers even have
tried to con nect these pat terns with New Age con cepts or
East ern Mys ti cism. In stead, how ever, phys i cists are ac tu -
ally dis cov er ing the par tial, poorly un der stood pic ture of
the el e gant sym me try of the cre ated building blocks of
matter.

Exotic Matter

The ba sic build ing blocks of the uni verse can be as sem -
bled to pro duce new types of at oms with un usual char ac -
ter is tics. For ex am ple, a neg a tive muon, since it is sim i lar to 
an elec tron, can take the place of an elec tron and or bit
around a deu te rium nu cleus (Parker, 1988). As a muon or -
bits two-hun dred times more closely to the nu cleus than
an elec tron, a pair of deu te rium nu clei with an or bit ing
muon can come so close to gether that the two nu clei fuse,
ex pel ling the muon, which then soon or bits an other nu -
cleus, caus ing an other fu sion and an other ex pel ling
(Flam, 1994). The pro cess then con tin ues until the
building blocks are exhausted.

Conclusions

The goal of par ti cle re search is to un der stand the uni verse
and to learn how it func tions. We have come a long way
from the sim ple con cep tion of a uni verse con sist ing only
of a few types of solid at oms. The ex is tence of an es ti mated
500 sub atomic par ti cles shows that our at tempts to sim plify 
the uni verse by for mu lat ing a few ba sic laws that ex plain a
large amount of in for ma tion have been thwarted by a high
level of com plex ity. The pur pose or func tion of most of
these par ti cles in the uni verse is not yet un der stood, but we 
main tain that all of these sub atomic par ti cles will even tu -
ally be found to have a crit i cal function in the universe to
support life.

Why are there twelve lep tons, when the Uni verse
seems to con tain only elec trons and elec tron neu tri -
nos in ap pre cia ble num bers? Elec tron antineutrinos
are pro duced only in ra dio ac tive trans for ma tions,
which are few in num ber in the Uni verse as a whole.
Pos i trons are pro duced in some ra dio ac tive trans for -
ma tions, but less of ten even than elec tron anti neu -
trinos. The heavier lep tons and their neu tri nos are
pro duced, as far as we know, only in the lab o ra tory by 
such things as cos mic-ray bom bard ment. Why, then, 
does n’t the Uni verse get by on just elec trons and
elec tron neu tri nos? Why need lessly complicate
things? (Asmiov, 1992, p.251). 

Asimov con cludes that the com plex ity dis cov ered
by par ti cle phys ics ex ist for a rea son and are not need less. 

The uni verse is built in such a way that ev ery in ter -
ac tion must play its role. We might not see what pos -
si ble use the tauon has, for in stance, but I have the
strong feel ing that what ever it is that makes the Uni -
verse work as it does re quires the tauon’s ex is tence;
that with out the tauon the Uni verse would not be the
Uni verse we live in and might not even have the ca -
pac ity to ex ist (Asimov, 1992, p. 252 emphasis ours). 

The the ory that the en tire par ti cle zoo is con structed
from com plex fun da men tal par ti cles called quarks and
lep tons does not ex plain their source . And both quarks
and lep tons have shown ev i dence of hav ing an in ter nal
struc ture be low 10–18 me ters. Will these subquarks also
show ev i dence of yet smaller par ti cles? We now know that
the mul ti ple lev els of hi er ar chi cal struc ture, from sub -
atomic par ti cles to gal axy clus ters, are all in te grated and
func tional be cause of the other levels (DeYoung, 1987).

All of the par ti cles so far iden ti fied have very def i nite
traits which in di cate that each one has a watch-like struc -
ture. The de scrip tion of the par ti cle traits show that they
are quantized, mean ing they ex ist in dis crete units. The
con clu sion that they were all de signed to pro duce a uni -
verse that can sup port life is a log i cal de duc tion. Al though
we un der stand the role of only a few of these par ti cles,
hun dreds more could ex ist, all of which no-doubt play a
role in cre ation just as all body parts play a role in life
(Breuer, 1991). Par ti cle phys ics re search has re vealed the
fact that prop er ties are such that only slight mod i fi ca tions
would not al low sta ble at oms to ex ist. Ac cord ing to the o -
rists in clud ing par ti cle phys i cists John Polkinghorne, this
new knowledge of particle physics

con sti tutes a tri um phant new nat u ral the ol ogy . . .
the new nat u ral the ol ogy is dif fer ent from that of
Saint Thomas Aqui nas and the eigh teenth-cen tury
Eng lish theo lo gian and phi los o pher Wil liam
Paley—who ar gued, fa mously, that the mech a nism
of the eye could be un der stood only as the cre ation of 
an in tel li gent de signer. By con trast, the new nat u ral
the ol ogy, Polkinghorne says bases “its ar gu ments not
on par tic u lar oc cur rences (the com ing-to-be of the
eye or of life it self), but on the char ac ter of the phys i -
cal fab ric of the world which is the nec es sary ground
for the pos si bil ity of any oc cur rence.” For Polking -
horne, then, the very ex is tence and na ture of the
phys i cal uni verse is tes ti mony both to its di vine or i -
gin and to its inherent cosmic purposefulness
(Wertheim, 1999 p. 40).

Phys i cists be lieve that ev ery subparticle of the same spe -
cies is ex actly alike—ev ery elec tron is ex actly like ev ery
other elec tron in the uni verse, and the same is true of all
sub atomic par ti cles. Fur ther, their be hav ior is so or derly
we sum ma rize it in state ments called laws. Why do pat -
terns, sym me try, and laws ex ist in na ture? Some ex perts
might an swer that the task of sci ence is to find out only how
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na ture works, not why. But this re sponse re veals the in com -
plete ness of nat u ral sci ence alone. Ul ti mate truth about
the uni verse must also deal with God’s con struc tion and
continuing oversight of His creation.
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Book Review

The Call of Distant Mammoths by Peter D. Ward
Springer-Verlag, New York. 1997, 241 pages, $26

Au thor Ward is a fac ulty pa le on tol o gist liv ing in Se at tle.
He has writ ten sev eral ex cel lent pre vi ous books about nat -
u ral his tory. This time he tack les the ques tion of what
killed off the mam moths just “10,000 years ago.” There are 
two com pet ing ideas: a grad ual, cold cli mate change or ex -
tinc tion from hu man hunt ing. Ward vis its earth lo ca tions
in the past us ing an imag i nary time ma chine. There are
good de scrip tions of di no saur hab i tat, the hy poth e sized
Chixulub im pact event, and early American Clovis
people.

Sci en tist Don Fisher has made care ful anal y sis of mam -
moth tusks and they pro vide a “di ary” of the an i mals’ life
(p.216). This data re veals mam moth diet, health, and even 
the birth rate for fe males. The con clu sion is that mam -
moths lived dur ing a cooler pe riod, but they show lit tle
sign of stress or star va tion. Ward there fore con cludes that
mam moths along with 50 other large North Amer i can
mam mal spe cies were hunted to ex tinc tion by peo ple over
a rapid 1,000 year pe riod.  Mam moths may have been
slowly dy ing out, but man kind made them die out (p.191).




