
WHY GOD WON'T 
GO AWAY 

Brain Science 

alld the Biology of Belief 

ANDREW NEWBERG, M.D. 

EUGENE D'AQUILl, M .D. , Ph.D . 

• VINCE RAUSE 



To OIIr flm;lia 

" .. B_, .. ....... 
, I' .... Ib,.n..~ ....... ,. ......... c ....... 
~ 0 ltIel ..,. A"" .... New"",, M.D 

r".,.. Cc.pynp C 1001..,. Andnw N<WI>ot&. MJ) 

Aa .... u.-.v .... 

I'IIbIOohod i" .... UoOttd s.., .. b, e,JLM" ... 8<>01. .. on ""1"'"' 
oln.. II...Jo.o HOld< I'IIbI;.h'"1 c ......... d,."oon 

01 ~ "_, In<. N ... Y .. k...".j .,""' ........... 1,111 c-..u 
by lWodooo H-. 01 c.-u ....... ud, T_ 

G" .. ful .d •• ",-..I<d.--" "'""".., .... rouow."' ....... ,_ .... '0 ~ 
pnv-'J ~ .... <riaI; 

H..-., ''''''' "p_ .. All 1''"1 ... • t..."...,. by c. s. ~ ... 
eopy..p. 0 I'" by'" E--.. 01 ... £ot.o. 01 C. S. IAwto ...d .--I 

'''1 by C. S. ~ .... Lod.l..,,--..t..,. pt. = 01 tt.r-..l ... 
TWM<G ..... HiIIc F ...... ~t...~.o(,. ..... .Js.-, 

)nI __ ""~o..dSc~"",'991. K..,n....Iby po. =01 
TWIokG. • ...-H;D Cc~,_. 

N ... World taory:""""", n-. n.. )lysnc H~ by '11"1"" T • ...lalt. 
eo".np..o ."'by'll'.y .. T....w..~ .... b,,,,,, it- 01 N .... 'II'Md 

Lib .. 'Y, N.,._ CA. ............ ...-w...wbb ... 'Y ........ 

lU..dom ........ , In<., ...,....... from" IfISltWJ 0{ c.J bl It ............ lrO<>C' 
Copy ..... 0 I") by Kuo-n Atm."""" R<po-J ... «I b, ,.......;,.it- 01 

All...! A. It"""" • di';_ 01 ~ Itw ... I .... 

..... b,» , ....... 

I.... byJ...w.c_ 

A .......,.01 c-v-CouIos c.-..I N .......... 100......., "- ... ...... -~ 
ISINo--~H<O}4_X 

M.ono.I-...I ..... U ...... s.... .. <Ii ......... 

F,.. Edi_ April 1001 
F ... T ..... Ediboa: "prillOO.l 

1I1 ' 16111t171Sll11 

I 



CONTENTS 

I. A Poolognph of God?: An Inlrod1.lCtion 10 Ihe Biology 

of Bdid 
2. Brain Machinery: The Science of rercep.ion II 

3. Bnin A",hitoxlU": How ,h. Brain Makes the Mind JS 

4. Myth-making: The CompUISK)R 10 Crcuc Stories 

.00 Bdi.f. s.4 
S. Rilu~b The PhyJical Manifestation of Mcaning n 
6. Myotic,sm: Th. Biology ofTranscc..dence 98 
7. The Origins of Religion: The PcrsUlcncc of a Good Ide. 128 
8. Re.l.r Than Rca1: The Mind in Scarch of Abrolules 1~2 
9. Why God Won', Go Aw.y: The Metaphor of God 

:ond ,h. Mythology ofScicncc 157 
Epilogue: SoJust WI'I31 [5 Neurolfl.eolor;y AnY"'"Y? 173 

NO/.. 181 

Rt/rrmw 208 

Abo"llh. A"lho.. 224 
!nda 225 

• 

I 



2 

BRA IN MACHINERY 
TIre Science of PeruptiCII 

In the early 198o..scitnUJU ~II kodinl uni~ni.y robotia: anltr 

.... tchcd as ohftr newly crated robot tl'UlJd1«! from 0fM'"", of iu 
univnx lO.he ... hn in 1;1Icry' fits and $Um. TIu,. '"n,vent" ""as 

no morc Ih~n ,W.IlIY fCfl ~1. consisting .n!lrd), of a duuued 
bas<:m(fl' SID.", room in a un; .. eml r building. y~ ,hi, wu the 
only world WI the robot~ p«>g~mm;n,mabkd ;110 .. no .... 

The- robot ;tsc:If_" un&>inly moCk of (ampul« f'l"Xcuing 
\In;u boiled 101 rolling metAl frame-.... ., I r,lI!><:r homely , .... der. 

b had bttn built for smans, nOI hel"ty. Ind iu po .... rful computCf 
bn,n had bttn Ioadtd with sPfcially w.",cn toft"''''' duigncd 10 

help;, ",hink" its way Kroll II,. room. Thc- robot Iud also bcm 
fqUlppN ... i,h. rudimcnlM)' _ of viJlOf\, supplinl by • ,"ideo 
C>mft'I boiled 10 iu mttal fume, .... hich would feed its digil.;lll>rain 
.. i,h the '~llllOry' inplll nttded 10 comple,e the lri p .ucce5sfully. 

1M robot. ~iYts, as wig....! b~ thc scitnli.sU. we« simpl.., 
10 ~ Its robou<; vWon 10 .... ng ••• u(dr Ihrough lM cro ... dcd 
room, find tlKdoor kad,n, 10 d'M' h"I1""r. and swing the b" door 
Of"'n. The nluaJ ~cr m"ht find thIS an un ... o..u.y dulkngt 
for luch an .dvanctd nuchin.c, but I"" scicn.im kn ..... he mission 
would JlTnch the roboo.'. compuuUorW po ...... 10 th.limn. lbty 
hoped 1M upnimm .... ould .. U IMm . mpo,wn things aboutt'" 
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"HY GOD " O N r GO A" AY 

abilily of mifici~1 inl.lligC'IICC _Yll."" 10 ptrtcivc and ill1cr~ .. 
wilh IMir SUrTO\lndingo whik on the move. 

In Ihis apcrimrm, ....,..cmmt was tho. iuuc:, and the dtmJnds 
il pi""..! upon the ,oboI's compu,.riud b .... in ".r< apparent in 
the intense . Ifon ,h. robot pour..! in,o t>cry p:Urut.king tlCp: 
t><1l d .. ,ligh,est forwud moIion ... as prcc..!..! by:an ~nilinslY 

prolong..! .,wyli<a1 pl..-the dwkng. of .1tles."pp'", a desk. 
lor .... mplc. might deloy the robot for houri. 

To und."uOO why th. robo, ', progres,"'as 10 ucrucialingly 
.10 ........ hn. ,0 lloocnWld ,he pnm;,;ve luhion in .. hich i, 
pcrt« •. ..! ill surTO\ltKIinp. 'Tho: ,oboe', only loOUn:tof information 
about .1.. Ion.bc~ lho, i, wa. try.ng 10 ,,"vetw Clme in .hc lorm 
01 Ih. vi,uII imag .. I..! 10 ill rompu,e", by tho video camc .. 
boI,..! \0 ill f .... me. 'Tho: robot dc-pcnd..! upon IhcK vUual imlgn 
\0 oricn, illtlf to the MlrTO\IndmS ... oOd, bul taCh ,ime the robot 
,nth..! 1"", ... .1 tho$c 'RUges ,ubliy chonged: angles and dIJWlcn 
Ihiftal, $hodow, Ktmed \0 drift. IIQm. objl/CU JumM elMU, while 
(It ........ rncd fanhcr ..... y. 

Tht room ..... not pbyJial/y cIw.ging, of cowv; .. ho, (lImg...! 
.... II .. robo.', physial tw,tioruhip .0 coch i,cm in tM room. 
!:.och lime the robo! mov...! fo ........ d, it ...... diff .. ent picture 0 1 iu 

world. ThcK pi<:tures "'ere oliff ...... , in vcry ,ubtl.- dtgrca. bu. 
!how lUbt\c dilfcrcnccs "'ere mouch '0 bn", 1M bra.iDy machine 
to a 1Und,,'11. III pn:>eno<>n lock..! tM rompulolouonal pow ... . nd 
,to wft ...... lock...! the «>mplc'''IY, to und.",.OO Ih.t ,h. world 
ponrayt<! in the 1.1<' scu of 'm.ages ... as noIhing mar< ,Jw. • 
Uisluly aI, .. t<! vmion of tM ... orld it Iud stcn bcf,,",. 

III I .... ,Iw roboc .. u «>nccmed, ."1 cluns. me.nt '0'.1 
<h..ng., and coch n .... image ..... ,ho ... ing hIm I camplc,ely new 
and difl ... en, univetw. Expcric:na from .... ·01.1" ... orld did not 

carry on .. ,nlO tM ....... onc---rcality, for tlw robot, did no! now 
continuously from .,... _nl 10 ..... 1>8'-00 each new vl .... 1 
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inug~ rq>f<'K'"..! m enu",ly ""' ruliry lh>l tu.d 10 be falhom..! 

from ,""uh. 
Thil procening pix..! a naggering kMd upon Ihe robo!', digi

lal brain.:and u a r~uh, n. forward progress ...... Ionurou.ly do ..... 

finally. so"'" len hours aflu il ~mM,ked, il made iu .... ay 10 the 
door lhu ...... i .. dbt;n,lI;on., I'H~ ,h~ mtllll~v ... ;n a crude ro--

bcMic cla .... .....t ,1o ... ly IUIIK..!,he door open. 
1M rompktion ollhe journev trigg~ " .hart celebr.llion 

among lab suf((T'l. Afterword. 1M robot "'H roll..! Me" 10 its 

Slut"'g poinl :and "",fUCl..!IO RpRI Iht lrip. Dutifully, .... roboc 
bcpn anotMr po, .. f ... lly 510 .... lrudge acma 1M Sloreroo .... and 
afler many ...... rs of ha...! .. orlo., i. once again slood al;1I d~tina

lion. SUI H i,. camtr.1J $Cann..! Ihe door. arw! ill (Omp1llcr brain 

comporfll ,h~ ..,.ull;ng in"'g'" 10 the y;sual Icmpl~,~ Ilored in ;11 
""'tn<>ry cimm~ .... robot's progress 1fOUrw! to a ~udd~ri!1f; haiL 

Someo ... Iud p~ .hon lirips of pl .. 1ic ~ ORIO .... door '0 

form a .mall~" X. The X clu .. g..! everything. The robot "rot ... 
nothin& 01 donn ... ith X •. Noth,ng in its ,ilicOR-~ ICnlibili<ics 

h,nted .hal a door m'ghl be, muk"! "';Ih ..., X and 11111 be ron

.idcred a dOOf". ~ausc of .he X, 1M door', "doorM!': for'M 
robot. had dissolved. and 1M ,obot,.. .... no choice bUIIO lurn ..... ay 

.nd conlin ... ~ iu I('arch rlse .... h., •• 

1M np«itMnl JUSt d(tCribnl happen<d ...... Iy ,we .. IY y~an ago, 

"'Mn 1M age ol h'gh l«hnoIogy ..... lim. pIMn"llllt""" :and 1M 
prom,1C of artificial tnlcUigmct "H,UII Mgmn'''Illo be enlh ....... -

lically nplo""'. Since Ihtn, gt ... nlion. of ...... eomp ... lef1 have 

Men ernled, tach .... i,h 1\ICC~livcly 111'1:<' m<mary bankl, f>llu 

proeesl1ng .pttd.!, trw! more impresli~~ number-.n."""hing op"
bi1ili~ Marvels ,uch U VOIC. ,ecognition and y,n",,1 ",,,lilY have 

become commonrlx~, and our f"IClI compulcn can ..,Jvc more 
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m..aWmulieal equations in • kank.t tlun N",lon could .... ~f 
wootd OUt in five lif~ 

Onpiu t,.,o d«.adef of dnmllic tfChnolopc.l adnnces. how
eY". CYftI !ht fastest and most pownful .ul1fiti.U ,meil"encc sys

tem •• till !ack!ht ability to ern,e .. smooch and l1uid a Rndiuon 

of ,uli.y ;OS 1M brain. And ,.,hen ,hete machines .If"t .,ked '0 
procel' inforlTlltion in a 'OIlY liIat would allow. ,obot to mOVe 

purpottfully""row • room. (Yen thc best of dwm a.f e.,ily oul
performW by . toddl~r •• cot, ora h~m .. er. 

ThUt lhortcominp of .nifieill intelligence 'ylternl 'R. of 

COlI .... no ... flection upon the brilli"""c of ",enmU ,.,ork,", to 

t .... u 1.mlf1 machi...,. Th~ do. ho,.,eYcr, ,Uuilra.e how diffitul. 

it is to "'ClVe billion. of biu of distmbodied d .... ,nlO' uniform, 
dyrwnic. durable Rndicion of. 'world" ,.,ithin which an indi

ritlual orpnism can sa.l"dy uid productively move .bo\IL Yn thU 
is Qactly 1M re>! II ... eYen th.c humblest liYln, neau.'!"CS m".,. 

totuuntl, ..:compli..h. It is. in f>Cl, a fundMlloCnw """ui,..."cn. 
of .urviva.l: Orpnisms mull tiR Iessly proan • torRnt 01 ton

IWldy Ihininr;~...a<y dna. They mull 10" n. procesl it, weavc 

it ;n.o lOme u.cul Rndition of ,e.Ji.y. and then mOye about f • ..,ly 
within th .. ,e.li,y in ways ..... t btu enh."". ,heir ch~nce. of 
lIIn'ivll. 

In bui<: terms, an onimal'ssurvival depend. upon .tt .bil"y .0 
"'1",iole ill cn,·ironmrn. in order.o .... ye the best ehance of find

inc ITII." and food., wbil.. k<q>inr; low ,tt dWOCG of f,lltnl off. 

cliff or bJu~ in.o 1M p,ath of • hu"F)' p~tor. The easily 
d~ted robot mmlionod.bon ........ 1d r ... 1 sprcuntWly 1\ .ill 
those wks. If it wen an edi1lk 1m."I dung. " ,.,ould bt _ily 
preyed upon. Monkeys. rabbits, mice,.uid .ndftd .... y Olhrr mobile 
crut"," tho. eao swiftly pncnve and "Xl '0 the ev ....... hiftinl 

.unctrt and GppOrtuni. ics th., fill Int world around tntm .. ould 
.univc Ionge •. 

n.. MOsllil.cly RlOOn ,hot liYinr; [hingl aR c~l'.bl. of tuch ,e-

" 
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mukable Knsoty processing, while CUtting.edge compu.mo are 

II(It, is tNl their inlricale nellnl ,,"works. ... hich int,"""m K"-}' 

,npu" ... ere no! logiallyengineered in top-down fashion by Kin>
.ills. Th_ organic, internal nclworkl were aswmbled, nturon by 

MUtOd and from 1M bot.om up. ower miUioru of yean of ewaN' 

uon.uy uiaI and .......... , SluPftl by tM ,mmod,,'e and specific prob

lem! oIlu .... iw~l, ovtr coond." gencuUo,.. 01 genetic linc·tuning. 

these neunl nmo-orks dC¥dopt-d '0 lewd. of complaily and de
prot int"V"'ion lhat ewen the Il"OO4It briJJ.an • .sof" .. ue enginftn an 

only du~m of appro;w:hing. ",., ~J of ewuy living hram, no 

malter what ill [ ... ·tt of """roIogi(~1 rophis,ic~.ion, from .h.t tiny 

knots of nerve ulls ,h~1 pcrn inM"C1 ~v>or on up to the ;"tri-
c~tc complaoty of th.t hu ....... lI<'OContx. Iw b«n '0 mhUOCt the 

organism '. ch~ncu of lu .... ival by rcacllng 10 ., ... KIlSOl)' data and 

tnnIlaung I! into ~ ~i~ble rendition of a world. 

In all IIV,ng things. Ih.t basic unl! Up"" whICh hn.JtIJ my ' 0 

accompliJh their fUnc!JQn-th.t I>n'¥e ctll-i. way JimJJ~r.' The 
MUral _ylt.ms 01 tVen .h. moll primitive .rUtures opeUt. ac· 

eo«Iing to tM ....... buic pn..apla of chcmic:.al Jt;mula.Oon and 
tlKuicll conduaion tN. PI"O!"'I human """roboology. A .,mpk 

fla. worm,' for ."amplt, may h .. ·• only. few hundred ncNc ccll, 
III it) mtiu all;ltomy, bu. the pl"OCftl by wlUch this r\ldi .... n .... ry 

n(lnal nttwork gludes II .. worm'llirnpk rcpcr10lU of bduvoon
nourilhing ,uclf. reproduc,ng. .nd .void'", potenlial dangCf'-i1 

the .. 1m pl'OCClS ' ..... 1, whe .. d;obon.tcd and multiplied into th.t .tag

&tring intricacy of the human bral", pow..-cd Ewte ... 'J1c-t;mdarr 
.hougl .. apcr,mmll and crnted .he poetry of Sh;,kupW"e. 

"The np.>nlov. n.urological dillanee b.-Iw~n Ihe human brain 

and tM nn¥OUlsy:mm of, worm is difficult to rneasuf(", bu. i, 

OJ noc infin, ... , The duf • ......., is pnmuily a mailer of compk." y. 

Nturologlcally .peaking. in fact. compks.ity it primarily who. ltJIa

ral0 the worm from the load. the .oad from lhe chimp, and u.. 
chimp from. py. Stephen H.wking. 

" 
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n.. evolution 01 arWrW OOins q ~Iy mukd by an incrnw 
in oomp!n',y.' 1M roul, of ,h" oomp!nlly hu bun ,0 pr<»'i<k 
orz ......... ";,h Uw obilily toput .. vt~ .... ~,ronmm, w;,h " ..... 
• ncreul"S pr«ision. and to rC3C1 ,0 ,hal ... vttOfl ...... , .. ',h a more 

von.o,i!e. mort fffK'livo ranee of od"puvt raponoa. In primitivt 

orpn,"ms likt the .. orm, 1I<1'VOU' 'J'1ltms are compriK<l of a 

"mpk m,ng of """'0 ult... which prov,d( only ,he wanal in,.,... 
prnalion of rulily. allo";ng only crude appro.>ehlavoi<! .elel;onJ. 

A. you 'r1CC 'M emlulian of lp«ics. ho"l:'<e., Ihose nwr.1 

""ngl become long .... and mo. e 'nlrica ••. They bc&in 10 loop and 
tangle. Et.bonte neural nclworlr.. I:'<olvo, and as nern cdb in~ 
crem in numoo. lim by millions, then by billions, they ~" .0 
elu .. n ;1110 highly lp«ialiud It""'turn tNl allow 1:'< .... more 00-

phisricatcd protCSJing of -.orr information. &v ... t\l.lolly, con

AKting circui .. d~1op """""Il thew I\I'UClUrn, .. hieh allo .. Uwm 
10 .hare and int"",,1e infornutlon 10 produe<: neh. ,",ulUlaytrcd 
peKtpllOllI of tht ",~I:ond hi&hly fffic~nl wayl of adipl' 

ins 10 II. 

n.. billow,n, compk:>:ity .hal ehaneterites .ht .voJulion of 
nwrolop:al.yllc .... rae,," ilS fullest point SO far in ,he eleg.n • 
• "gin .... ""g of Ih. hum." brain_ By virtu. of ilS highly developed 
ncu ... lar<:hi,<,<,ture, tho brain provjd .. hUINI1Ixtn" w;.h I multi. 

IttItOry .nd multipm:cp.ual und.rstand.ng of .he world around 
the .... It also cnabJa • v ... ~re of aoph.JlIa.cd Iwhaviors 

";,h whieh to 'Uel 10 the thrta .. and opportunities th.a. Uw ... vi-

ron""". p ...... ts. 

Hu ....... ha •• the ~ty '0 _"'p.a •• good and bad "'\1.10-
Do., ..... "nc mnmu"", and UIOrtcd pGIffI • ..t OIIU;omcs. and 
nWtc pw..10 uy 10 ,,"SUn' an <>pIi""l""",l\.. n. ... b 10 .ho,. b,~ 
COtIIpIn. brai"s, early hUllWU kamcd '0 .. on food for the fu,ur., 
plant crops..nd die .... u.. To heller ,hei. ehances of lurviv,~ th<y 
b,n<:ifd 'O\lClh ... "tlo ,,,ba on.! clan •• nd d.vdopcd "'y' of com
munie.,ing, wh.i<h a11"wfd th~m 10 kllnl, ,hare rcsourc .. , and de-

.. 
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f~nd .hemsd,," rnot't .t:fic~ndr. A, .Mi. lOcictics nolved, h ... • 

nuN found nIoO<"C :aM ""'"' sophillicau.:i ... ay. 10 g.un conuol 
ovec Ihnr mvironmtnl in U>t form of cilies, n.ttioru. ~"rmmcnu, 
~lipoll$, cultu~ • • «hnoIogin.:aM n~nllully..:i(nc.L 

Tilt bnin', funclion. w. how oIlowed h ... nunl .0 accomplilh 

tMK ICh,"~ ..... nts ar~ variowly dncribcd u: a't'a.ivl'y, I"n; ... , ;n· 

.ight, and iNpira.ion. Bu. none of .hoc: ,!u.n.nscntially human 

""ompli,hmcnU' would h.v~ b«n !,,,,,iblt ... i.hou • • be brain', 

ability to I""tralt rich, .t:fec1ivt, and m~aningf .. l ptf<'tptionl of 

Ihe ... arld. 

Tlw aveng~ human br1lll wrig'" .bout thr"" and • IWf pound .. 

h's roughly Iht Jiu 01 a luzt ht..d 01 ca .. 1i/lo ...... , lnd rntmbleo. 
in coIof lnd wnoIRmcy, a gencrous bLob of atra·lirm tofu. Small 
],~ ..... nlJ hcolp moor.be brain to tbe ... alb of tbe bony dt .. lJ, and I 

.hin LT.y .... of f1 .. id pn».)dts 1 allhion bfntI«n 1M .kulJ l!Id 1M 
brain', 00,,"011,1.11<1 outer sudact. ~ d'.l1ncuvt convol .. tions 

art .ht clUSl .... 1I<I contours of lhe various indIVid .. al """d .. r .. thai 

make "I' .ht buin', conglomera •• SltUc'U", Ea.:h of these "rue· 
'"ra has a SCI of highly Ipeci.J;111<1 fUIIC"O"O, bu. elch also '001'· 

......... i.h .h •• en of th. buin as. whok;n ,omplt~ and detan • 

.. ay .. glYin, it ,he ability to dlannel, im"pr.t. and rct<pond to .h. 

",.h of information flooding the body', neural path .. ,y'. 
Thtrt ut (WO basic way' ,0 dnecminc tht function of any 

"Vttl b<'.un wucturc. Tilt lim i.....,]vtJ .he Jludy 01 b ...... d>nuged 
in IOITIt way, moR oft.n, by a tull"1Of, ".urna, or .. rok~, By COfU· 

bUn, ..... da .... ,11<1 :ar~a ..... h .he rorJUpondi"g lou of funcuon. 
for u:arnpl ••• cinnilU hl .. c k:arnni .~ do .... ,. to the occip;w 
lobe .auh. In the 'mpairmtnt of v;.;"", and thot d~ .0 .he: 
I.mponl lobe <!'an .ffcc. the ,bili,y '0 Jp.ak. 

A ICCOnd way 01 dnerminlng the funcnOlU of th( brain iI 
through ,h. lIud)' of brain imag." ohllinttl .. hile ,ubjcc\.l podorm 

., 
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specific ~h..a,-ion ~ wb. ~ ar~ n1~ KIIUtiQn .. \.Id,es and 
show ",hich areu 01 dK bnm arc! act;Q,td ",hen a «tWn bo,luvoor 
is perlonncd. 

II It beyond doe ~ and pUI"J"OW 01 dlil book 10 provid~ an 

nh..aullivr ~nnomial srudy of dK b~"'lL III order '0 unoknund 
,he r~!.tionship bH",«n ,"'" bnin and 'p'nnlloilly. ho"'ever, II·, 
'mporum to h..av~ an understand'ng 01 hasic bra,n functions. With 
th.t purpou in m;rid, w~ luv~ foc:wcd on the Individual bnin 
,tfUClur .. Wt bo,l;eve an most pertinent 10 the pMROlIKnon of 
.piritu.1 ... peri~",,~. SoIlK oI'Mn "rue,u,es • ..., ,nvo/v", in ,h~ 
&enerllion of emotion.aJ arid _robio!oc..:oU .Ules and will ~ dis
cw5fd ,n tile followtng cluplt'". In thil c!.&pter, wc w,1I focus on 
tht cl'fcb.-.J cotto:, ohm CO/lJootd ''''''"",101 OUr hurrwl n.nuK. 

""" unb.-.J ron" pcrfonnr InOfI oI,lK bn.n'. h'IMr ro&ni
tiyc fullC"lioru.. and ;IS nrious p<oceslln, CCntu., or _"cion 
- u~blc the Jlrum, 01 MU.-.J impulw:s ,nlO ,he mcaninpul 
pm:qKl0llJ with ",hich tht brain m..kes Knw dIM world. 

In ,II OUr diJC\Wioll$, wc Iu"c made an cffon to u.., .emu and 
deocnptiolU that will be- KCessible 10. nonprofcuoon;o.l .udi~ncc. 
Tbett ... ill no! n«nsarily b...he ' .... m. ,I. .. n .... 'ote;cnmu would 
USf. F"nhtrmor., fOlM of OIl' diocu • .,on, arc baK"d "pon empiri
aI foct arid othen "pon hypothes's. We ... ill ' .nve ,0 nuke a dear 
dis.ir\CtJO<l bnwcm the rwo. An of OUr wmrnmu. however, ",hnhn
face"" or .hcorCUQ!, au b.aKd: on ooIid "",101"I"he ~iI1"Ch. Imer
.. ,N ruden ... iIllind ml'fmCes 10 thor 1»ckcround information in 
d .. ftOIet om"", n the: end 01 the book. 

WHAT MAKES US HUMAN 
THE CEREBRAL CORTEX 

Most oI,h. hum.n brain i •• ontllintd ,n Ihc familiar fold. of tht 
Cl'fcbnJ con •• , ... he,. ;0.11 high-order cogniliv. function, OCCIJr. 

" 
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F""rr 2.1. II _off~ .... "'fr-.w 1lfk (.Jw ,"",. offJw"_ If 
fOl_kf'~ 

The nil m~iomy of Ihe CCTfb •• 1 conu il .ffcrrtO 10 ... I~ n«>
conn, b«.UK il II Ihc mosl rl/Ccndy evolvtO .~ioo of Ihe brlln. 

The .... oluuOll of Ihl5 "_'oon" g'V' "' Inc. ccrcbral inlelligence 
Iml "1»<11" hum.ns iOckcisiv,ly f.om Olhe. ani mal, and ,nabl .. 

... 10 CTCIlc lancu~', .tt, myth.. ;mel ",diU..." 

The coou "conn«ted 101M body by moft primi"Yf "sub
eorucal" ,lNtlUl'ft WI rcgul.olC b,u", hf'-Iuppon 'yllCl ... , the 
ICllvily cI boo ",Oil's,. ;mel pnnul mMl'llOfIS. '1M IUbcorI",.1 >IN<

l\I.ra «InnCC1 1M MOc:OOU 10 1M brain II~ ""hich .n .um coo

nccu 1M brlln 101M sf'",,1 coni and the bioIop:al rl'OCft.Sa 01 1M 
body (_ F"" .... 1.1 ).~ So 1M «O'o:bral OOI'lH '" aloo an .mporwn 
caUe. 01 ..,nlOl')' and motor conuol. It IS ""he..., mind ;mel body 
come 1000etM' and c.e~le our tclf-im." .nd our vI(''''' oIlM ""o.lJ. 

The "l'Cbr,1 CorIH is dividtd .nlO ,he kll .nd I'Igh. ~ml
Ip~ru. and eoch MmlSp~Tf II fulthe.- dividtd .nlo four IUKc 

.. 
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--- ... 
-_" , -

flg_" 1.2: Top ,,_11/ lin hr .... (1M f'fml "1'M .... ," " 10 !h, kfi~ 

nNew.a known u lobes (_ ~Igura 2.1 and 2.2). TIM: ItmponJ 

\Qbr, louled along 1M sides of .k h~.d, " ... ocial"'! ""i,h lan
"'"St and COf>C~'\I;ol thinki",; Ih~ occipiuJ lobe. 01 lht back of ,h~ 
kod., ";In vi.jOtl; lilt JW"ioullobe .... hich sits bmeath .ht crown of 
eho uull is I>onw 10 ~ ptruption. yis,w"pw..J w .... and 
body oncm.uon; arwl.h.t fronlallobt, ,m'.l,ed dir«dy behind u.e 
for~hud,;, '"oc;.,td w"h lucnt;o" and inilia,;ng m ... ",le ;\Ctiviry. 

Th< ",0 honlisphncs of .he br';n art ... milar in Ippt'a ... n<~ 
lnd, 10 ~ Qunt, funnion. for aampk, dw kft hmlisp~ ~ 
tm'es:ond an.Jyur s<:rw.Uon. from the right lide of Uw body and 
go •• ms righl·.ide In()IOr activity. ""hile Ii>( right h..."i'pM" don 

1M " me lor w body'. lefl .,dt. Both hnnilphtra ;abo con. >J.n 

CftItrn for proassing ~c, which., whom workin. In ronun., 
I'ye u. ,he po~ of ""p,">;ve verbal «)mmunlC~lion. 

AI tilt ....... ime, bowever, th .. , • ..., impon:aI1l dilftw>(cs in 
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the attention association area is involved with processing and control of emotion in association with the limbic system.
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This is one of Niels Bohr's mistaken  interpretations of quantum mechanics.
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A key insight!  Neither science nor religion "own" exclusive right to interpretation, but together, they provide an enriched understanding of the universe and the mystery of life.
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