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Lzzktyr mlnk l‘ ‘sp sts‘zry zf ‘sp pstwzszpsy zf sntpynp ty

‘sp ‘êpy‘tp‘s npy‘’ry1 êp spp ‘sl‘ psystns êls fzr l wzyr

‘txp ‘sp sntpy‘tfin otsntpwtyp ‘sl‘ sprépo ls l xp‘szozwzrtnlw

xzopw fzr lww ‘sp z‘sprs1 asp prpozxtylynp zf psystns ty ‘sp

pstwzszpsy zf sntpynp ts ‘sp xlty rplszy fzr ‘sp rtsp zf l

pstwzszpstnlw étpê ‘sl‘ rzps ’yopr ‘sp ylxp zf

“psystnlwtsx”1 asts étpê – zwo xl‘prtlwtsx s‘rpyr‘spypo lyo

rpu’épyl‘po my pstwzszpsy zf sntpynp – sls txpzspo1 lyo

s‘tww txpzsps1 nzys‘rlty‘s zy pwtrtmwp nzynpp‘tzys ty ‘sp

pstwzszpsy zf xtyo1

asp q’ps‘tzy ‘sl‘ firs‘ nl’rs‘ ‘sp l‘‘py‘tzy zf ‘sp pot‘zrs

zf ‘sts mzzk êls ‘sp q’ps‘tzy zf êsy xzs‘ pstwzszpstnlw

opml‘ps zy psystnlwtsx rpfpr ‘z nwlsstnlw psystns1 lyo yz‘ ‘z

‘sp fipwo ‘sl‘ ts n’rrpy‘wy nzystoprpo ‘z mp plr‘ zf ‘sp épry

fz’yol‘tzys zf psystns1 ‘sl‘ ts ‘z sly1 ‘z q’ly‘’x ‘spzry1

“épy ‘sz’rs nwlsstnlw psystns sls mppy rpf’‘po lyo

q’ly‘’x psystns nzyfirxpo ‘z l strs oprrpp1 pstwzszpsprs

rlrpwy lsk ‘spxspwéps êsl‘ nzyspq’pynps nly mp orlêy

frzx l ‘spzry ‘sl‘ ts ls szwtowy lynszrpo ty ‘sp pxptrtnlw

êzrwo ls q’ly‘’x ‘spzry slpppys ‘z mp1 Iy s‘rtktyr nzy‘rls‘1

‘sp orlxl‘tn opépwzpxpy‘s zf ‘sp yp’rzsntpynps slép

nl’rs‘ l wlrrp lxz’y‘ zf pstwzszpstnlw l‘‘py‘tzy1

Wsl‘pépr xly mp ‘sp lysêpr ‘z ‘sp xpy‘tzypo q’ps‘tzy

(‘sp xyzptn nzynpy‘rl‘tzy zy nwlsstnlw psystns sppxs l

sprtz’s pstwzszpstnlw xts‘lkp-1 ‘sp pot‘zrs zf ‘sts mzzk

mpwtpép ‘sl‘ ‘sp rpnpy‘ opépwzpxpy‘s ty ‘sp yp’rzsntpynps

slép slo pstwzszpstnlw rpéprmprl‘tzys ‘sl‘1 ls flr ls l yzy0

rpo’n‘tép pstwzszpstnlw étpê zf ‘sp xpy‘lw ts nzynprypo1

x’s‘ mp oppxpo wlrrpwy yprl‘tép1 Sp’rzpstwzszpsprs zf‘py



lrr’p ‘sl‘ ‘sp pwlnp zf xtyo ty yl‘’rp ts znn’ptpo my t‘pxs

other ‘sly xpy‘lw pspyzxpyl1 ylxpwy1 my

yp’rzpsystzwzrtnlw pépy‘s1 êstns lrp ‘sz’rs‘ ‘z mp

’w‘txl‘pwy lxpylmwp ‘z classical physics1 Mlnpo êt‘s ‘sts

st‘’l‘tzy1 ‘sp pot‘zrs lsk: Wsl‘ êz’wo slpppy tf zyp ‘zzk

q’ly‘’x psystns sprtz’swyE Wsl‘ êz’wo slpppy tf zyp

s’ppwpxpy‘po ‘sp pstwzszpstnlw rpflpn‘tzys zy nwlsstnlw

psystns lyo ‘sp yp’rzsntpynps êt‘s ‘szsp zy q’ly‘’x

psystnsE Wz’wo t‘ pprslps mp pzsstmwp ‘z rtép mlnk ‘z ‘sp

xtyo t‘s rtrs‘f’w pwlnp ty yl‘’rpE

Tf nz’rsp1 yz sntpy‘tfin ‘spzry – lyo q’ly‘’x ‘spzry ts yz

pxnpp‘tzy – nly nwltx ‘z mp lmwp ‘z nzyfirx zr rpf’‘p1 my

t‘spwf lwzyp1 ‘spsps lyo ‘spzrtps ‘sl‘ lrp zf l pstwzszpstnlw

yl‘’rp1 asp pot‘zrs lrp êpww lêlrp ‘sl‘ q’ly‘’x ‘spzry

t‘spwf yppos l pstwzszpstnlw ty‘prprp‘l‘tzy – lyo ‘sl‘ spéprlw

otffprpy‘ pstwzszpstnlw ty‘prprp‘l‘tzys slép mppy p’‘

fzrêlro stynp q’ly‘’x psystns mprly t‘s nz’rsp1 Iy spt‘p zf

‘sts nlépl‘1 ‘sp pot‘zrs olrp fzrx’wl‘p ‘sp sypz‘spsts1 ‘z mp

pxlxtypo ty ‘sts mzzk1 ‘sl‘ q’ly‘’x psystns nly

strytfinly‘wy nzy‘rtm’‘p ‘z szwétyr ‘sp p’zzwp zf ‘sp xtyo0

mzoy ypx’s ty ly psspy‘tlwwy o’lwts‘tn xlyypr1

apy ‘spzrts‘s – pstwzszpsprs ty‘prps‘po ty psystns1 lyo

psystnts‘s ty‘prps‘po ty pstwzszpsy – slép nzy‘rtm’‘po ‘z ‘sts

ézw’xp zy ‘sp przsppn‘s zf l yzy0rpo’n‘tzyts‘1 yzy0

xl‘prtlwts‘ pstwzszpsy zf xtyo1 êstns sppx ‘z zppy ’p zynp

‘sp pxptrtnlw wpsszys frzx q’ly‘’x ‘spzry lrp yzy0

otsxtsstépwy ‘lkpy ty‘z lnnz’y‘1 Mtép zf ‘sp psslys lrp xzrp

zf l rpyprlw yl‘’rp1 fiép zf ‘spx lrp xzrp sppntlwtzpoE lww zf

‘sp psslys lrp rpwpély‘ ‘z ‘sp kpy tss’ps: nzysntz’sypss1

ln‘tzy1 frpp êtww1 Rploprs êtww otsnzépr ‘sl‘ ‘sp l’‘szrs’

éprotn‘s lrp ls flr frzx mwtyo py‘s’stlsx ls ‘spy lrp frzx

mtlspo skpp‘tntsx1

asp pépy‘ ‘sl‘ przxp‘po ‘sts mzzk ts ly ty‘pryl‘tzylw

nzyfprpynp l‘ ‘sp Hl‘szwtn bytéprst‘y zf Rtwly1 I‘lwy1 ‘sl‘

‘zzk pwlnp ty Q’yp 256k1 Aww zf ‘sp l’‘szrs zf ‘sts mzzk êprp

spplkprs l‘ ‘sl‘ nzyfprpynp1 asp nzyfprpynp êls f’yopo my



‘sp asysspy Mz’yol‘tzy étl ‘sp loxtyts‘rl‘tzy zf ‘sp

bytéprst‘y zf A’rsm’rr1 Lprxlyy1 Wp êz’wo wtkp ‘z ‘slyk ‘sp

Mz’yol‘tzy fzr t‘s fiylyntlw spwp1 êstns êls lwsz px‘pyopo ‘z

‘sp prpplrl‘tzy zf ‘sts mzzk fzr p’mwtnl‘tzy1
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Mpyry W1 S‘lpp

Q u an t u m  I h ysics an W I h ilosoph y oY

M in W

1 IntroWuction

asp q’ps‘tzy mpfzrp ’s ts êsp‘spr q’ly‘’x xpnslytns nly

spwp szwép ‘sp przmwpxs zf pstwzszpsy zf xtyo1

I mpwtpép t‘ nly1 lyo xy ‘lwk êtww pxpwlty szê1

Wsl‘ lrp ‘spsp przmwpxsE aspy lrp ‘tpo ‘z ‘sp topls zf

nwlsstnlw psystns ‘sl‘ prpéltwpo ty sntpynp o’rtyr ‘sp

ptrs‘ppy‘s lyo ytyp‘ppy‘s npy‘’rtps1 lyo êprp pwzq’py‘wy

opsnrtmpo my ‘sp rrpl‘ 6A ‘s npy‘’ry psystnts‘ Qzsy ayyolww

(6BA8-:

Wp nly ‘rlnp ‘sp opépwzpxpy‘ zf l ypréz’s

sys‘px lyo nzrrpwl‘p t‘ êt‘s ‘sp plrlwwpw

pspyzxpyl zf spysl‘tzy lyo ‘sz’rs‘1 Wp spp

êt‘s ’yoz’m‘tyr npr‘lty‘y ‘sl‘ ‘spy rz slyo ty

slyo1 I’‘ êp ‘ry ‘z szlr ty l éln’’x ‘sp

xzxpy‘ êp sppk ‘z nzxprpspyo ‘sp nzyypn‘tzy

mp‘êppy ‘spx h…i Rly ls zmupn‘ ts spplrl‘po

my ly txplsslmwp r’wf frzx xly ls s’mupn‘1

asprp ts yz xz‘zr pyprry ty ty‘pwwpn‘ ‘z nlrry t‘

êt‘sz’‘ wzrtnlw r’p‘’rp frzx zyp ‘z ‘sp z‘spr1

If ‘sprp ts1 tyoppo1 s’ns ly txplsslmwp r’wf1 ‘spy l prtxlry

q’ps‘tzy ts: Ty êstns stop oz êp wtpE

asp mpwtpf zf xzs‘ nzy‘pxpzrlry yp’rzsntpy‘ts‘s1 lyo

pstwzszpsprs zf xtyo1 ts ‘sl‘ êp wtp zy ‘sp psystnlw stop: lyo



‘sl‘ z’r nzysntz’s pxpprtpynps x’s‘ ‘sprpfzrp mp m’tw‘ z’‘

zf ‘sp xl‘prtlw s‘’ff zf z’r mzotps1 lyo1 xzrp sppntfinlwwy1 zf

z’r mrltys zr ypréz’s sys‘pxs1

asl‘ nzynw’stzy orlês t‘s sntpy‘tfin s’ppzr‘ frzx ‘sp

prtyntpwps zf nwlsstnlw xpnslytns1 êstns nwltxpo ‘sl‘ ‘sp

mpslétzr zf z’r mzotps nz’wo mp nzxpwp‘pwy pxpwltypo

êt‘sz’‘ pépr xpy‘tzytyr zr nzystoprtyr z’r nzysntz’s

‘sz’rs‘s1 topls1 lyo fppwtyrs1

M’rp pffzr‘s slép mppy xlop ‘z ’yoprs‘lyo1 rl‘tzylwwy1

szê “xly ls s’mupn‘” nly lrtsp frzx ‘sp xl‘prtlw s‘’ff zf

nwlsstnlw xpnslytns—szê szxp‘styr wtkp ‘sp xz‘tzys zf

mz’yntyr mtwwtlro mlwws nz’wo be1 zr proWuce1 l nzysntz’s

‘sz’rs‘1 I’‘ xlyy sntpy‘ts‘s lyo pstwzszpsprs yzê lrrpp

‘sl‘ yz przrrpss l‘ lww sls mppy xlop ty rpszwétyr ‘sl‘

nwlsstnlw0psystns0mlspo xys‘pry1

Str Plrw Wzpppr opsnrtmpo ‘sp n’rrpy‘ xltywtyp étpê ty

yp’rzsntpynp ls “przxtsszry xl‘prtlwtsx”: êt‘s ‘sp

“przxtsp” mptyr ‘sl‘ ozrrpo losprpynp ‘z ‘sp prtyntpwps zf

nwlsstnlw xpnslytns êtww pépy‘’lwwy wplo ‘z ly ’yoprs‘lyotyr

zf nzysntz’sypss1

Hwlsstnlw xpnslytns êls1 szêpépr1 fz’yo o’rtyr ‘sp

‘êpy‘tp‘s npy‘’ry ‘z mp tynzxpl‘tmwp êt‘s l rrzêtyr szs‘ zf

pxptrtnlw fiyotyrs1 lyo êls rppwlnpo l‘ ‘sp f’yolxpy‘lw

wpépw my q’ly‘’x xpnslytns1 A kpy tyyzél‘tzy zf ‘sp ypê

‘spzry êls ‘z mrtyr z’r nzysntz’s ‘sz’rs‘s ty‘z ‘sp ‘spzry

ls wzrtnlwwy psspy‘tlw plr‘s zf ‘sp mlstn ’yoprwytyr oyylxtns0

asts q’ly‘’x lpprzlns wplos1 étl ‘sp “zr‘szozx”

fzrx’wl‘tzy zf Qzsy ézy Sp’xlyy (6A99-16 ‘z l nwply

zy‘zwzrtnlw spplrl‘tzy mp‘êppy z’r xpy‘lw lyo psystnlw

lsppn‘s1 êstns1 szêpépr1 mpnzxp ‘tpo ‘zrp‘spr my l

oyylxtnlw nzyypn‘tzy1 Qzsy ayyolww’s ytyp‘ppy‘s npy‘’ry

“txplsslmwp r’wf ” sls ‘s’s mppy mrtorpo1 o’rtyr ‘sp

‘êpy‘tp‘s npy‘’ry1 my rppwlntyr ly pxptrtnlwwy tyélwto

nwlsstnlw psystns my pxptrtnlwwy élwto q’ly‘’x psystns(



I’‘ szê oto s’ns l rlotnlw nslyrp ty ‘sp fz’yol‘tzys zf

psystns nzxp lmz’‘E

0 Rhe  original éAopenhagenê kersion oY

fuantum mechanics

“lrwy ty ‘sp ‘êpy‘tp‘s npy‘’ry l sprtps zf ‘spzrp‘tnlw lyo

pxpprtxpy‘lw fiyotyrs sszêpo ‘sl‘ ‘sp nwlsstnlw prtyntpwps

‘sl‘ êzrk sz êpww fzr wlrrp ls‘rzyzxtnlw lyo ‘prrps‘rtlw

zmupn‘s1 fltw ‘z êzrk fzr ‘sptr l‘zxtn nzys‘t‘’py‘s( A ypê sp‘

zf wlês êls fz’yo ‘z szwo fzr ‘sp l‘zxs1 I’‘ tf êp ‘ry ‘z

lppwy ‘spsp l‘zxtn wlês ‘z ‘sp l‘zxtn nzys‘t‘’py‘s zf ’s

s’xly zmspréprs1 ‘spy êp ’s’lwwy fiyo ‘sl‘ êsl‘ êp

pxpprtpynp ts lw‘zrp‘spr otffprpy‘ frzx êsl‘ ‘sp l‘zxtn

‘spzry prpotn‘s(

Sppntfinlwwy1 ‘sp l‘zxtn wlês rpyprlwwy py‘ltw ‘sl‘ ‘sp mrlty

zf ly zmsprépr êtww yl‘’rlwwy pézwép ty‘z l xtx‘’rp zf xlyy

otffprpy‘ q’ly‘’x nzxpzypy‘s1 plns zf êstns nzrrpspzyos

‘z l otffprpy‘ pprnpp‘’lw pxpprtpynp1 Yp‘ zywy zyp zf ‘spsp

pprnpp‘tzys znn’rs ty lyy ln‘’lw pxptrtnlw tys‘lynp1

Hzyspq’py‘wy1 ‘sp l‘zxtn ‘spzry1 ’yoprs‘zzo ty ‘sp zrotylry

‘rlot‘tzylw êly1 fltws ‘z lrrpp êt‘s pxpprtpynp1

asp fz’yoprs zf q’ly‘’x xpnslytns rpszwépo ‘sts nzyfltn‘

mp‘êppy ‘sp l‘zxtn wlês lyo s’xly pxpprtpynp my

lmlyozytyr ‘sp nzynpp‘’lw frlxpêzrk ‘sl‘ Islln Spê‘zy

slo nrpl‘po ty ‘sp spépy‘ppy‘s npy‘’ry1 asl‘ “nwlsstnlw”

êly zf ‘styktyr slo1 fzr xzrp ‘sly ‘êz npy‘’rtps1 mppy

lnnpp‘po my sntpy‘ts‘s ls ‘sp przppr fz’yol‘tzy zf sntpynp1

I’‘ ‘sl‘ lpprzlns pxnw’opo1 ls l xl‘‘pr zf mlstn prtyntpwp1

lyy trrpo’ntmwp pffpn‘ zf z’r nzysntz’s ‘sz’rs‘s zy ‘sp

mpslétzr zf ‘sp psystnlwwy opsnrtmpo lsppn‘s zf ‘sp ’ytéprsp1

Tr‘szozx q’ly‘’x ‘spzry rpézkps ‘sl‘ pxnw’stzy( I‘

nzyépr‘s z’r nzysntz’s pxpprtpynps frzx plsstép sppn‘l‘zrs



‘z ln‘tép plr‘tntply‘s ty ‘sp nrpl‘tzy zf z’r f’‘’rp

pxpprtpynps1

asp rl‘tzylw fz’yol‘tzy zf ‘sp ypê lpprzlns êls ‘sp

opxlyo my ‘sp nrpl‘zrs zf q’ly‘’x xpnslytns ‘sl‘ sntpynp

mp lynszrpo ty êsl‘ êp kyzê1 I’‘ pépry‘styr êp kyzê

rpstops ty z’r pxpprtpynps1 Mpynp ‘sp fz’yoprs mlnkpo lêly

frzx ‘sp topl ‘sl‘ ‘sp ltx zf sntpynp ts ‘z nzxprpspyo ‘sp

rplwt‘y ‘sl‘ lies behinW z’r pxpprtpynps 0 aspy fzn’spo

tys‘plo zy ‘sp s‘r’n‘’rp zf z’r pxpprtpynp t‘spwf1

Iy ‘sp êzros zf Stpws Izsr:

Iy z’r opsnrtp‘tzy zf yl‘’rp ‘sp p’rpzsp ts yz‘ ‘z

otsnwzsp ‘sp rplw psspynp zf pspyzxpyl m’‘

zywy ‘z ‘rlnk ozêy ls flr ls pzsstmwp rpwl‘tzys

mp‘êppy ‘sp x’w‘tfzwo lsppn‘s zf z’r pxpprtpynp

(6Ak81 6B-1

V’ly‘’x ‘spzry êls1 ‘sprpfzrp1 zrtrtylwwy zffprpo yz‘ ls

‘spzry zf “rplwt‘y”1 ls opfiypo ty szxp lms‘rln‘ nwlsstnlw

spysp1 I‘ êls prpspy‘po1 rl‘spr1 ls l prln‘tnlw ‘zzw fzr

xlktyr prpotn‘tzys lmz’‘ z’r f’‘’rp pxpprtpynps zy ‘sp

mlsts zf tyfzrxl‘tzy oprtépo frzx z’r pls‘ pxpprtpynps1

as’s s’xly pxpprtpynps mpnlxp ‘sp mlstn rplwt‘tps zf ‘sp

‘spzry: ‘sp mlstn rplwt‘tps êprp sstf‘po frzx ‘sp zmupn‘tép ‘z

‘sp s’mupn‘tép stop zf ayyolww’s “txplsslmwp r’wf ”1

Iy ‘sts prlrxl‘tn lpprzlns1 êp zmspréprs lrp—ty zropr ‘z

xlkp ‘sp ‘spzry ’spf’w ‘z ’s—rpprpspy‘po êt‘sty ‘sp ‘spzry

ty ‘sp êly ‘sl‘ êp ty‘’t‘tépwy nzynptépo z’rspwéps1 ylxpwy

ls psynsz0psystnlw lrpy‘s ‘sl‘ nly fzrx ty‘py‘tzys mlspo zy

z’r zêy rplszys1 pxz‘tzys1 lyo élw’ps1 lyo nly ‘spy

psystnlwwy ln‘ ‘z txpwpxpy‘ ‘szsp ty‘py‘tzys1 czy

Sp’xlyy’s zr‘szozx fzrx’wl‘tzy zf ‘sp ‘spzry ty‘prrl‘ps

‘spsp fpl‘’rps ty‘z l rl‘tzylwwy nzsprpy‘ ’yoprs‘lyotyr zf

yl‘’rp t‘spwf1 lyo z’r pwlnp êt‘sty t‘1



Iy q’ly‘’x ‘spzry z’r xpy‘lw ty‘py‘tzys lrp “frppwy

nszspy”1 ty ‘sp spysp ‘sl‘ ‘spy lrp yz‘ op‘prxtypo êt‘sty

‘sp ‘spzry my prtzr psystnlw przppr‘tps1 as’s ‘spsp

ty‘py‘tzys lrp lwwzêpo my ‘sp ‘spzry1 ty t‘s zr‘szozx rplwts‘tn

éprstzy1 ‘z opppyo trrpo’ntmwy zy nzysntz’swy fpw‘ élw’ps ‘sl‘

lrp opsnrtmpo ty psynszwzrtnlw rl‘spr ‘sly ty psystnlw ‘prxs(

asl‘ xplys ‘sl‘ q’ly‘’x ‘spzry étzwl‘ps l nzrp topl zf

nwlsstnlw xpnslytns: t‘ lwwzês z’r xpy‘lw “frpp nsztnps” ‘z

tyfl’pynp z’r psystnlw ln‘tzys1 yp‘ yz‘ mp f’wwy op‘prxtypo

my prtzr psystnlwwy opsnrtmlmwp przppr‘tps1 as’s ‘sp

pstwzszpsy0zf0xtyo nzynpp‘ zf “psystnlwtsx” fltws: ‘sp

opxlyo ‘sl‘ “lww ts psystnlw” ts yz‘ zywy yz‘ py‘ltwpo mp

nzy‘pxpzrlry mlstn psystnsE t‘ ts lwsz s‘rtn‘wy tynzxpl‘tmwp

êt‘s ‘sp zr‘szozx rplwts‘tn fzrx’wl‘tzy zf t‘1

asp rpyprlw wzrtnlw fzrx zf ‘sp pxptrtnlwwy élwtol‘po

q’ly‘’x xpnslytnlw oyylxtns ts ‘sts1 Ipfzrp plns

pprnpp‘tzy1 ‘sp zmsprépr x’s‘ nszzsp lyo pprfzrx l

przmtyr ln‘tzy1 asl‘ ln‘tzy pffpn‘tépwy lsks Sl‘’rp êsp‘spr

zr yz‘ ‘sp sys‘px mptyr zmsprépo sls l sppntfipo psystnlw

przppr‘y( asp pxts‘pynp zf ‘sts psystnlw przppr‘y êtww mp

nzxx’ytnl‘po ‘z ‘sp zmsprépr my l sppntfipo0my0‘sp0

zmsprépr rpspzysp frzx yl‘’rp1 asts pzsstmwp pzst‘tép

(“Yps”- rpspzysp ts nszspy my ‘sp zmsprépr, yz‘ my Sl‘’rp1 If

Sl‘’rp’s lysêpr ts “Yps”1 ‘spy ‘êz ‘styrs txxpotl‘pwy

slpppy: ‘sp zmsprépr êtww pxpprtpynp ‘sp zmsprépr0spwpn‘po

rpspzysp1 lyo ‘sp sys‘px ‘sl‘ ts mptyr zmsprépo êtww

txxpotl‘pwy lnq’trp ‘sp sppntfipo psystnlw przppr‘y1 If

Sl‘’rp’s lysêpr ts “Sz”1 ‘spy ‘sp zmsprépr êtww pxpprtpynp

yz‘styr1 ty nzyypn‘tzy êt‘s ‘sts yprl‘tép lysêpr1 m’‘ ‘sp

psystnlw pzsstmtwt‘tps êtww mp rpo’npo my ‘sp pxnw’stzy zf ‘sp

“Yps” pzsstmtwt‘y1

Sl‘’rp’s nsztnp mp‘êppy ‘sp ‘êz pzsstmwp rpspzysps1

“Yps” zr “Sz” ts lsspr‘po ‘z nzyfzrx ‘z l npr‘lty q’ly‘’x

s‘l‘ts‘tnlw r’wp1 I’‘ ‘sp zmsprépr’s nsztnps lrp1 ty mz‘s ‘sp

prlrxl‘tn lyo zr‘szozx rplwts‘tn éprstzys1 s’ppzspo ‘z lrtsp

frzx ‘sp zmsprépr’s xz‘téps lyo élw’ps( as’s ‘sp



nzynpp‘tzy zf “‘sp ’spr” nzyfzrxs1 ty mz‘s éprstzys1 ‘z ‘sp

’spr’s wtfp0pxpprtpynp0mlspo topl zf stxspwf zr sprspwf1

Wsprpls nwlsstnlw psystns rpyoprs wtfp xplytyrwpss1 my

lsspr‘tyr ‘sl‘ êp lrp1 pffpn‘tépwy1 xtyowpss xpnslytnlw

p’ppp‘s1 ln‘tyr z’‘ l prp0nszrpzrrlpspo snrtp‘1 q’ly‘’x

xpnslytns rps‘zrps xplytyr my lwwzêtyr1 lyo tyoppo

nl’styr1 zyp’s zêy pxpprtpynpo f’‘’rp ‘z mp otrpn‘wy

tyfl’pynpo my zyp’s zêy élw’p0mlspo nzysntz’swy fpw‘

pffzr‘s(

A kpy fpl‘’rp zf ‘sts q’ly‘’x zmsprél‘tzy prznpss ts ‘sl‘

‘sp przppr‘y nszspy my ‘sp zmsprépr ts szxp‘styr ‘sl‘ ‘sp

zmsprépo sys‘px pzsspssps aYter ‘sp prznpss ts nzxpwp‘po1

m’‘ xly yz‘ slép pzsspsspo beYore ‘sp prznpss êls

tyt‘tl‘po1

Mzr pxlxpwp1 ‘sp q’ly‘’x s‘l‘p zf ly zmsprépo sys‘px

mpfzrp ‘sp przmtyr ln‘tzy xtrs‘ nzrrpspzyo ‘z l “êlép” ‘sl‘

ts sprplo z’‘ zépr l wlrrp spl‘tlw rprtzy1 êsprpls1 lf‘pr ‘sp

rpspzysp1 ‘sp s‘l‘p xtrs‘ nzrrpspzyo ‘z ‘sp sys‘px’s mptyr

nzyfiypo ‘z l plr‘tn’wlr l‘zx0stzpo rprtzy1 S’ns l “nzwwlpsp

zf ‘sp q’ly‘’x s‘l‘p” przétops ly txxpotl‘p rpszw’‘tzy zf

‘sp êlép0plr‘tnwp o’lwt‘y przmwpx1

Wp spp sprp ‘sp mprtyytyrs zf ‘sp q’ly‘’x mrtorp zépr

ayyolww’s “txplsslmwp r’wf ” mp‘êppy “xly ls s’mupn‘” lyo

“xly ls zmupn‘”1 Mzr ‘sp zmsprépr’s nzysntz’s nsztnp1 êstns

wtps zy ‘sp s’mupn‘tép stop zf ‘sp r’wf ts nl’slwwy lffpn‘tyr

‘sp zmupn‘tép psystnlwwy opsnrtmpo êzrwo1 êstns wtps zy ‘sp

z‘spr stop1

1 Hohn  kon Leumann’s orthoWox kersion oY

fuantum mechanics

asp fz’yoprs ozorpo élrtz’s p’zzwtyr xp‘lpsystnlw tss’ps

my nwltxtyr ‘z mp przétotyr xprpwy l prln‘tnlw ‘zzw ‘sl‘



êzrks ty prln‘tnp1 I’‘ pstwzszpsy zf xtyo nlyyz‘ pélop

mlstn xp‘lpsystnlw q’ps‘tzys1

asp pxtypy‘ xl‘spxl‘tntly Qzsy ézy Sp’xlyy flnpo ‘sp

otffin’w‘tps splo0zy1 my nzyépr‘tyr ‘sp zrtrtylw Hzppyslrpy

prlrxl‘tn éprstzy zf q’ly‘’x xpnslytns ty‘z l fzrx ‘sl‘

nly mp rprlropo ls ly pxptrtnlwwy élwtol‘po p’‘l‘tép ‘spzry

zf ly ty‘prln‘tép psynsz0psystnlw rplwt‘y1

I’‘ êsl‘ nslyrps oto sp tys‘t‘’‘pE

asp zrtrtylw “Hzppyslrpy” êly zf opsnrtmtyr ‘sp nzwwlpsp

prznpss êls ‘tpo ‘z l xys‘prtz’s ‘styr nlwwpo ‘sp

“Mptspymprr n’‘”1 “épry‘styr wytyr “mpwzê” ‘sts n’‘ êls

s’ppzspo ‘z mp opsnrtmpo ty ‘sp xl‘spxl‘tnlw wlyr’lrp zf

q’ly‘’x xpnslytns1 êsprpls pépry‘styr wytyr “lmzép” ‘sp

n’‘ êls opsnrtmpo pt‘spr ty ‘sp wlyr’lrp zf nwlsstnlw

psystns1 zr ty psynszwzrtnlw zr xpy‘lw ‘prxs1 asp topl êls

‘sl‘ l practical lnnz’y‘ x’s‘ lnnzxxzol‘p z’r pzsstmwp

xpy‘lw ty‘py‘tzys lyo frpp nsztnps1 lyo lwsz z’r

opsnrtp‘tzys zf—ty Izsr’s êzros—“êsl‘ êp slép ozyp lyo

êsl‘ êp slép wplry‘” (6Ak81 k-1 aszsp ‘styrs êprp

opsnrtmpo ty xpy‘lw lyo nwlsstnlw ‘prxs1 êsprpls ‘sptr

l‘zxtn ’yoprptyytyrs êprp opsnrtmpo ty ‘prxs zf ‘sp

q’ly‘’x xl‘spxl‘tns1

asts Mptspymprr n’‘ êls “xzélmwp”: t‘s pwlnpxpy‘

opppyopo zy êsl‘ prln‘tnlw ’sp êls ‘z mp xlop zf ‘sp

‘spzry1 I’‘ ‘sl‘ “xzélmtwt‘y” xply‘ ‘sl‘ ‘sp slxp psystnlw

‘styr nz’wo mp opsnrtmpo ty ‘êz wzrtnlwwy tynzxpl‘tmwp êlys

—pt‘spr nwlsstnlwwy zr q’ly‘’x xpnslytnlwwy—opppyotyr zy

‘sp prln‘tnlw lppwtnl‘tzy1

S’ns ly tynzysts‘pyny xtrs‘ mp lww rtrs‘ fzr l p’rpwy

prln‘tnlw ‘spzry1 m’‘ t‘ ts yz‘ lnnpp‘lmwp fzr l p’‘l‘tép

opsnrtp‘tzy zf rplwt‘y t‘spwf1

A prtyntplw xzép xlop my ézy Sp’xlyy êls ‘z sszê ‘sl‘

‘sp Mptspymprr n’‘ nz’wo mp xzépo lww ‘sp êly ’p1 sz ‘sl‘

rplwt‘y êls ’ylxmtr’z’swy spplrl‘po ty‘z l p’rpwy xpy‘lw

plr‘1 lyo l plr‘ opsnrtmpo ty ‘prxs zf ‘sp xl‘spxl‘tnlw

wlyr’lrp zf q’ly‘’x xpnslytns1 asp px‘prylw xpls’rtyr



opétnps mpnlxp plr‘s zf ‘sl‘ wl‘‘pr êzrwo1 êstwp ‘sp

“nwlsstnlw opsnrtp‘tzys” zf ‘spsp opétnps mpnlxp

’ylxmtr’z’swy topy‘tfipo ls lsppn‘s zf ‘sp pprnpp‘tzys zf

zmspréprs1

asp xpy‘lwwy opsnrtmpo pxpprtpynps êprp kpp‘ fixpo1 êstwp

‘sp Mptspymprr n’‘ êls sstf‘po ’p1 s‘pp0my0s‘pp1 ’y‘tw lww

l‘zxtnlwwy nzys‘t‘’‘po ‘styrs1 tynw’otyr z’r psystnlw mzotps

lyo mrltys1 wtp mpwzê ‘sp n’‘1 lyo spynp lrp opsnrtmpo ty ‘sp

xl‘spxl‘tnlw wlyr’lrp zf q’ly‘’x xpnslytns1 asp

zmsprépr’s xpy‘lw lsppn‘s lrp preserkeW o’rtyr ‘sts sstf‘ zf

‘sp n’‘1 lyo ‘spy lrp pépy‘’lwwy p’sspo nzxpwp‘pwy z’‘ zf

‘sp psystnlwwy opsnrtmpo ’ytéprsp: xtyo0xl‘‘pr spplrl‘tzy ts

lnstpépo êt‘sty l ‘spzry ‘sl‘ oyylxtnlwwy pynzxplssps

mz‘s1

aspsp prpsprépo xpy‘lw lsppn‘s êprp nlwwpo lms‘rln‘

“przs” my ézy Sp’xlyy1 aspy lrp xpy‘lw ty nslrln‘pr1 lyo

lrp zy‘zwzrtnlwwy spplrl‘po frzx ‘sp psystnlw êzrwo1 Yp‘

plns s’ns prz rp‘ltys l q’ly‘’x oyylxtnlw wtyklrp ‘z ly

lsszntl‘po psystnlw mrlty1 as’s ayyolww’s “txplsslmwp r’wf”

mp‘êppy “xly ls s’mupn‘” lyo “xly ls zmupn‘” sls mppy

mrtorpo my rtrzrz’s q’ly‘’x xl‘spxl‘tns: czy Sp’xlyy

nzyépr‘po êsl‘ slo zrtrtylwwy mppy zffprpo ls l xprp

prln‘tnlw ‘zzw ty‘z l rl‘tzylwwy nzsprpy‘ p’‘l‘tép opsnrtp‘tzy

zf l oyylxtnlwwy ty‘prrl‘po psynsz0psystnlw rplwt‘y(

czy Sp’xlyy’s fzrx’wl‘tzy pwtxtyl‘ps ‘sp yz‘tzy ‘sl‘

xprp “mtrypss” nly szxpszê nl’sp l nzwwlpsp1 Af‘pr lww1

szê mtr ts mtrE czy Sp’xlyy’s fzrx’wl‘tzy ‘tps ‘sp nzwwlpsp

yz‘ ‘z szxp‘styr ls ypm’wz’s ls “mtr”1 m’‘ ‘z szxp‘styr

‘sl‘1 lnnzrotyr ‘z ‘sp ‘spzry1 ts spplrl‘p frzx ‘sp psystnlw

êzrwo—ylxpwy nzysntz’sypss( Ayo sts ‘spzry sppntfips ‘sp

pwlnp êsprp nzysntz’sypss ln‘s—ylxpwy zy ‘sp mrlty zf ‘sp

zmsprépr1

T’r przs lrp ‘s’s zy‘zwzrtnlwwy spplrl‘po frzx z’r

mzotps1 I’‘ ‘spy szê nly ‘spy nzy‘rzw z’r mzotwy

xzépxpy‘sE



2 Rhe  causal effectikeness oY our minWs

I‘ xtrs‘ sppx ‘sl‘ l xprp nlplnt‘y ‘z pzsp q’ps‘tzys lyo

rprts‘pr lysêprs êz’wo wplép z’r xpy‘lw przs u’s‘ ls

spwpwpss lyo txpz‘py‘ ls mpfzrp1 I’‘ ‘sp q’ly‘’x

xpnslytnlw prznpss zf pzstyr q’ps‘tzys lyo rpnptétyr

rpspzysps ts yz‘ wtkp ‘sp nwlsstnlw xpnslytnlw prznpss1 ty

êstns z’r zmsprél‘tzys slép yz psystnlw pffpn‘s1 Iy VR1 ‘sp

zmsprépr’s frpp nsztnps zf êstns q’ps‘tzy ‘z lsk pwly l

nrt‘tnlw rzwp ty op‘prxtytyr êstns pz‘py‘tlw l‘zx0mlspo

przppr‘y êtww mpnzxp ln‘’lwtzpo1

Iy VR1 ‘sp zmsprépr lsks Sl‘’rp l yps2yz q’ps‘tzy lmz’‘

‘sp s‘l‘p zf l sys‘px1 If Sl‘’rp’s rpspzysp ts “Yps”1 ‘spy

aYter ‘sts rpspzysp ts opwtéprpo ‘sp sys‘px êtww opfiyt‘pwy

slép ‘sp przppr‘y that the obserker Yreely pickeW1

Szrxlwwy1 ‘sts opppyopynp zf ‘sp pzs‘0zmsprél‘tzy

przppr‘tps zf ‘sp sys‘px ‘sl‘ ts mptyr przmpo ’pzy ‘sp

zmsprépr’s nsztnp zf q’ps‘tzy ozps yz‘ rtép ‘sp zmsprépr

lyy pffpn‘tép nzy‘rzw zépr ‘sp zmsprépo sys‘px1 asl‘ ts

mpnl’sp Sl‘’rp’s rpspzysp nly mp “Sz”1

Mzêpépr1 ‘sprp ts ly txpzr‘ly‘ st‘’l‘tzy ty êstns1

accorWing to the fuantum rules1 ‘sp “Sz” lysêprs êtww mp

s‘rzyrwy s’pprpsspo1 Iy ‘sl‘ nlsp1 ‘sp frpp nsztnps xlop my

‘sp zmsprépr can pxpr‘ pffpn‘tép nzy‘rzw zépr ‘sp sys‘px

mptyr przmpo—êstns1 ty ézy Sp’xlyy’s ‘spzry1 ts ‘sp mrlty

zf ‘sp zmsprépr1

S’pprpsstzy zf ‘sp “Sz” rpspzysps ts prpotn‘po tf ly tyt‘tlw

“Yps” rpspzysp ts fzwwzêpo my l s’ffintpy‘wy rlpto spq’pynp

zf pzstyrs zf ‘sp slxp q’ps‘tzy1 Iy ‘sl‘ nlsp ‘sp zmsprépr

mpnzxps pxpzêprpo1 my sts zêy frpp nsztnps1 ‘z szwo

s‘lmwy ty pwlnp l nszspy mrlty ln‘tét‘y ‘sl‘ yzrxlwwy êz’wo

q’tnkwy flop lêly1

asts pffpn‘ ts ‘sp npwpmrl‘po “V’ly‘’x gpyz “ffpn‘”1

êstns êls wtykpo my S’olrssly lyo Rtsrl ‘z ‘sp plrlozx zf

‘sp lrrzê ty fltrs‘ pzspo my ‘sp Lrppk pstwzszpspr gpyz zf



“wpl: l‘ plns tys‘ly‘ ‘sp lrrzê ts l‘ rps‘1 sz szê nly t‘

xzépE

asts “plrlozx” ts yz wzyrpr p’zzwtyr ‘z sntpy‘ts‘s1 I’‘ ‘sp

q’ly‘’x oyylxtns mrtyrs t‘ mlnk ty‘z pwly1 my nwltxtyr ‘sl‘

tf ‘sp q’ly‘’x zmsprél‘tzys—êstns lffpn‘ ‘sp sys‘px mptyr

zmsprépo—mpnzxp tynrplstyrwy rlpto1 ‘spy ‘sp xz‘tzy zf

‘sp sys‘px mptyr zmsprépo mpnzxps tynrplstyrwy swzêpo1 Iy

‘sp wtxt‘ zf tyfiyt‘pwy rlpto zmsprél‘tzys ‘sp zmsprépo

sys‘px mpnzxps frzzpy ty pwlnp1 wtkp gpyz’s lrrzê1

asp txpzr‘ly‘ oyylxtnlw nslyrp ty ‘sp rzwp zf ’s

zmspréprs êls rpppl‘powy pxpslstzpo my Izsr lyo ‘sp

z‘spr fz’yoprs1 ty s‘l‘pxpy‘s s’ns ls:

ty ‘sp orlxl zf pxts‘pynp êp lrp z’rspwéps mz‘s

ln‘zrs lyo sppn‘l‘zrs (6A8A1 2k:-1

asts nslyrp ty z’r rzwp ty ‘sp ’yfzwotyr zf rplwt‘y étyotnl‘ps

Wtwwtlx Qlxps’s nzxxt‘xpy‘ ‘z rl‘tzylwt‘y:

I‘ ts ‘z xy xtyo ’‘‘prwy tynzynptélmwp ‘sl‘

nzysntz’sypss ssz’wo slép yz‘styr ‘z oz êt‘s l

m’stypss êstns t‘ sz flt‘sf’wwy l‘‘pyos (6A951

6k:-1

5 Rhe  essential point

asp p’rpzsp zf ‘sp lmzép lnnz’y‘ zf ‘sp ‘êpy‘tp‘s0npy‘’ry

rppwlnpxpy‘ zf nwlsstnlw psystns my q’ly‘’x psystns ts ‘z

xlkp t‘ nwplr ‘sl‘ ‘sp fz’yol‘tzy êt‘sty sntpynp fzr mz‘s ‘sp

pstwzszpsy0zf0xtyo nzynpp‘ zf “psystnlwtsx” lyo ‘sp

yp’rzsntpynp topl zf “przxtsszry xl‘prtlwtsx” sls yzê

pélpzrl‘po: V’ly‘’x psystns nzys‘t‘’‘ps l rpf’‘l‘tzy zf ‘sp

topl ‘sl‘ ‘sp xz‘tzys zf ‘sp l‘zxs ty z’r mrltys lrp1 wtkp ‘sp



xz‘tzys zf pwlyp‘s ty z’r szwlr sys‘px1 tyopppyopy‘ zf z’r

xpy‘lw ty‘py‘tzys1 V’ly‘’x psystns pwpél‘ps z’r nzysntz’s

ty‘py‘tzys frzx psystnlwwy txpz‘py‘ stop pffpn‘s1 zf l

psystnlwwy prpop‘prxtypo pézw’‘tzylry prznpss1 ‘z

oyylxtnlwwy psspy‘tlw tys‘trl‘zrs zf z’r psystnlw ln‘tzys(

asp ty‘pystép ‘êpy‘tp‘s npy‘’ry pffzr‘s my szxp tyfl’py‘tlw

sntpy‘ts‘s lyo pstwzszpsprs ‘z n’r‘ltw ‘sp rl‘tzylw loélynp zf

mlstn sntpynp my nwtyrtyr ‘z stxpwp ytyp‘ppy‘s npy‘’ry êlys

zf ’yoprs‘lyotyr yl‘’rp sls mzryp yz fr’t‘1 I‘ ts ‘txp1 yzê1

‘z lnnpp‘ ‘sp q’ly‘’x loélynp ty z’r ’yoprs‘lyotyr zf

yl‘’rp yz‘ zywy ty ‘pnsyzwzry m’‘ lwsz ty yp’rzsntpynp lyo

pstwzszpsy zf xtyo1

6 Impact  on philosophy oY minW

V’ly‘’x xpnslytns nzy‘ltys1 ty loot‘tzy ‘z l

xl‘spxl‘tnlwwy opsnrtmpo psystnlw plr‘1 lwsz z’r

psynszwzrtnlwwy opsnrtmpo xpy‘lw plr‘s1 êt‘s ‘spsp ‘êz plr‘s

rl‘tzylwwy ‘tpo ‘zrp‘spr my l sppntfipo oyylxtnlw prznpss1

asl‘ lnstpépxpy‘ ts prpntspwy êsl‘ pstwzszpsy zf xtyo1 lyo

pstwzszpsy ty rpyprlw1 sls mppy sppktyr pépr stynp ‘sptr

tynpp‘tzys: l rl‘tzylwwy nzsprpy‘ ’yoprs‘lyotyr zf l rplwt‘y

‘sl‘ ts tynw’stép—‘sl‘ rl‘tzylwwy pynzxplssps

stx’w‘lypz’swy mz‘s ‘sp xpy‘lw lyo psystnlw plr‘s zf

yl‘’rp1 lyo ‘sl‘1 m’twotyr zy l sntpynp0mlspo pxptrtnlw

fz’yol‘tzy1 pxpwltys szê l pprszy’s xpy‘lw ty‘py‘tzys lyo

psystnlw mpslétzrs lrp rpwl‘po ‘z plns z‘spr(

Szxp psystnts‘s slép ‘rtpo ‘z pwtxtyl‘p ‘sp nl’slw pffpn‘s

zf ‘sp xpy‘lw1 lyo ‘sprpmy ‘z rpépr‘ ‘z ‘sp spépy‘ppy‘s

npy‘’ry nwlsstnlw toplw1 asl‘ pyoplézr xly slép szxp

prln‘tnlw ’‘twt‘y ty ‘sp prlrxl‘tn ‘rpl‘xpy‘ zf p’rpwy

psystnlw pxpprtxpy‘s tyézwétyr px‘prylw xpls’rtyr opétnps1

êt‘s yz pffzr‘ ‘z lnnz’y‘ fzr “z’r kyzêwporp” zf êsl‘ ts

psystnlwwy slpppytyr1 I’‘ frzx l oppp pstwzszpstnlw

pprsppn‘tép ‘szsp pffzr‘s lrp rp‘rzrrlop mpnl’sp ‘spy wplép



z’‘ zf ‘sp zy‘zwzry ‘sp zywy ‘styr ‘sl‘ êp rplwwy kyzê pxts‘s1

ylxpwy z’r nzysntz’s pxpprtpynps1 asp oppppr

pstwzszpstnlwwy txpzr‘ly‘ pyoplézr ts yz‘ ‘z excluWe ‘sp

kyzêy0‘z0pxts‘ xpy‘lw plr‘ zf rplwt‘y frzx sntpynp1 I‘ ts

rl‘spr ‘z mrtyr xpy‘lw rplwt‘tps ty‘z sntpynp ty l rl‘tzylwwy

nzsprpy‘ êly( asl‘ oppppr pyoplézr ts ly txpzr‘ly‘ plr‘ zf

êsl‘ ézy Sp’xlyy’s zr‘szozx ‘spzry ts lww lmz’‘(

2 Appearances  are Weceiking

asp q’ps‘tzy yl‘’rlwwy lrtsps êsy xzs‘ yp’rzsntpy‘ts‘s lyo

pstwzszpsprs ty‘prps‘po ty ‘sp xtyo0mrlty nzyypn‘tzy nszzsp

‘z tryzrp ‘sp épry ppr‘typy‘ rppwlnpxpy‘ zf nwlsstnlw psystns

my q’ly‘’x psystns1

Typ rplszy1 zf nz’rsp1 ts ‘sp pzêpr zf typr‘tl lyo

l’‘szrt‘y1 Ayz‘spr ts ‘sp ’yflxtwtlr xl‘spxl‘tns lyo wzrtn1

Rzrp txpzr‘ly‘ ts ‘sp fln‘ ‘sl‘ psystns ‘px‘mzzks fzwwzê ‘sp

prlrxl‘tn Hzppyslrpy ‘lnk1 ty êstns ‘sp q’ly‘’x

nzwwlpsps lrp txlrtypo ‘z znn’r l‘ px‘prylw xpls’rtyr

opétnps1 rl‘spr ‘sly ty z’r mrltys1 Wsystnts‘s1 ty rpyprlw1

prpfpr yz‘ ‘z xtx ‘sptr psystns êt‘s psynszwzry1 lyo spynp

‘z p’ss lstop1 ls x’ns ls pzsstmwp1 ‘sp nzxpwtnl‘tzys

lsszntl‘po êt‘s z’r kyzêwporp1 lyo spynp ‘z rpxlty

nzy‘py‘ êt‘s l p’rpwy prlrxl‘tn s‘lynp1

I’‘ przmlmwy ‘sp xzs‘ txpzr‘ly‘ tystmt‘zr zf ‘sp pxmrlnp

zf q’ly‘’x xpnslytns ts ‘sp fln‘ ‘sl‘ ‘sp zr‘szozx ‘spzry

py‘ltws ‘sl‘ ‘sp sppxtyr élwtot‘y zf nwlsstnlw topls l‘ ‘sp

wpépw zf étstmwp0stzpo przppr‘tps ts tww’szry: Annzrotyr ‘z

zr‘szozx q’ly‘’x xpnslytns “Appplrlynps lrp opnptétyr(”

aspy lrp przfz’yowy opnptétyr(

Iy zr‘szozx q’ly‘’x ‘spzry1 ‘sp êzrwo zf ‘lmwps lyo

nsltrs lyo z‘spr l‘zxtnlwwy nzys‘t‘’‘po plr‘s ts nzystoprpo

‘z mp f’wwy q’ly‘’x xpnslytnlw1 I’‘ ‘sl‘ xplys ‘sl‘1 ty

spt‘p zf t‘s nwlsstnlw xl‘prtlw lppplrlynp1 ‘sp macroscopic

psystnlw êzrwo ts “rplwwy” m’yowp zf pz‘py‘tlwt‘tps ppr‘ltytyr



‘z what will appear to us obserkers iY someone actually

looks0 Perceikable properties mpnzxp ln‘’lw zywy tyszflr ls

ln‘’lw pprnpp‘tzys ln‘’lwtzp ‘spx1

asp yzrxlwwy zmsprépo “nwlsstnlw” lppplrlynp zf ‘sp

étstmwp êzrwo ts1 lnnzrotyr ‘z ‘sp zr‘szozx ‘spzry1 nrpl‘po

my lww zf ‘sp zmsprél‘tzys ‘sl‘ slép mppy xlop zépr ‘sp

nz’rsp zf ‘sp sts‘zry zf ‘sp ’ytéprsp1 aszsp nzyot‘tzys lrp

épry rps‘rtn‘tép1 I’‘ ‘spy s‘tww lwwzê l wz‘ zf q’ly‘’x

xpnslytnlw ’ynpr‘lty‘y fzr ‘sp s‘l‘’s zf pprnptélmwp0stzpo

‘styrs ‘sl‘ lrp yz‘ ln‘’lwwy pprnptépo1

T’r mrltys1 fzr pxlxpwp1 lrp strswy q’ly‘’x xpnslytnlw1

Llrrp lxz’y‘s zf q’ly‘’x ’ynpr‘lty‘y lrp ty‘rzo’npo my

‘sp plsslrps zf tzys ‘srz’rs tzy nslyypws1 asp sxlww spl‘tlw

otlxp‘prs zf ‘spsp nslyypws py‘ltw wlrrp ’ynpr‘lty‘tps ty ‘sp

épwznt‘tps zf ‘sp tzys pxprrtyr frzx ‘spx1 A wtétyr pprszy’s

mrlty ts ‘sprpfzrp l rpyprl‘zr zf s’rp lxz’y‘s zf q’ly‘’x

’ynpr‘lty‘y1 asts ’ynpr‘lty‘y nly pprnzwl‘p ’p ‘z ‘sp

xlnrzsnzptn wpépw êt‘sz’‘ mptyr pprnptépo pt‘spr my ‘sp

pprszy stxspwf zr my lyyzyp pwsp1 :rains must thereYore be

treateW fuantum mechanically : asl‘ ts êsl‘ pprxt‘s ‘sp

mpslétzr zf l pprszy’s mrlty ‘z mp strytfinly‘wy tyfl’pynpo my

‘sp frpp nsztnps xlop my ‘sl‘ pprszy’s zêy nzysntz’s xtyo1

Wptro ls ‘sts q’ly‘’x fpl‘’rp xtrs‘ sppx ‘z sntpy‘ts‘s

s‘ppppo ty Spê‘zytly psystns1 t‘ ts êsprp q’ly‘’x

xpnslytns rl‘tzylwwy wplos1 I‘ ts ty nzxpwp‘p lnnzro êt‘s lww

s’xly pxpprtpynp1 tynw’otyr z’r pxpprtpynp0mlspo

’yoprs‘lyotyr zf z’rspwéps1 Ayo t‘ ts ty wtyp êt‘s l npr‘lty

topl zf plrstxzyy ‘sl‘ êz’wo yz‘ lwwzê Sl‘’rp ‘z pyn’xmpr

t‘spwf êt‘s l strswy opépwzppo nzysntz’s lsppn‘ ‘sl‘ nly

xlkp yz otffprpynp ty êsl‘ ln‘’lwwy slpppys1

k Lonlocality anW the nonmaterial character oY

nature



Iy spt‘p zf ‘sp lnn’rlny zf ‘sp q’ly‘’x prpotn‘tzys

ppr‘ltytyr ‘z z’r yzrxlw pépryoly pxpprtpynps êt‘s zrotylry

zmupn‘s1 t‘ ts yz‘ plsy ‘z lnnpp‘ ‘sp topl ‘sl‘ pprnptélmwp

‘styrs ‘sl‘ lrp ’ypprnptépo otffpr rrpl‘wy frzx ln‘’lwwy

pprnptépo ‘styrs… Wsy ssz’wo lyyzyp mpwtpép s’ns ly ly‘t0

ty‘’t‘tép toplE

A f’yolxpy‘lw fpl‘’rp zf q’ly‘’x xpnslytns ts t‘s

typsnlplmwp yppo fzr fls‘pr0‘sly0wtrs‘ ‘rlysfpr zf

tyfzrxl‘tzy1 “tys‘pty mpwtpépo ‘sts fpl‘’rp ‘z mp u’s‘ l

ppn’wtlr przppr‘y zf ‘sp s‘l‘ts‘tnlw xl‘spxl‘tnlw fzrxlwtsxE

yz‘ l przppr‘y zf l p’‘l‘tép yp‘0‘z0mp0otsnzéprpo ’yoprwytyr

rplwt‘y1 Mzêpépr1 t‘ sls mppy rtrzrz’swy przépo1 my

lrr’xpy‘s that make no reYerence at all to any microscopic

property1 ‘sl‘ q’ly‘’x xpnslytns ts tynzxpl‘tmwp êt‘s ‘sp

rpyprlw lss’xp‘tzy ‘sl‘ tyfzrxl‘tzy lmz’‘ nsztnps xlop my

s’xly lrpy‘s ty élrtz’s pxpprtxpy‘lw rprtzys nlyyz‘ mp

‘rlysxt‘‘po fls‘pr ‘sly wtrs‘ ‘z ots‘ly‘ pxpprtxpy‘lw rprtzys

(S‘lpp 6AAA1 6A6–259E 6AAA1 6–29E 25651 6AB–255-1

aspsp przzfs r’wp z’‘ ‘sp élwtot‘y zf l nzynpp‘tzy zf rplwt‘y

‘sl‘ nzyfzrxs1 l‘ ‘sp xlnrzsnzptn wpépw1 ‘z ‘sp nwlsstnlw

prtyntpwps zf sppntlw rpwl‘tét‘y ‘spzry1

8 Petro+causal Wetermination oY recorWs oY the

past

V’t‘p lplr‘ frzx wzrtnlw przzfs zf ‘sp fltw’rp zf ‘sp nwlsstnlw0

psystns0mlspo yz‘tzy zf xl‘prtlwtsx1 ‘sprp lrp lwsz otrpn‘wy

zmsprélmwp pspyzxpyl1 tyézwétyr ‘sp “lppplrlynps” zf

mlnkêlro0ty0‘txp ln‘tzys1 asp q’ly‘’x nzwwlpsps slép l

npr‘lty szr‘ zf “pffpn‘tép” rp‘rz0nl’slw ln‘tzy1 asp “q’ly‘’x

nzwwlpsps” yz‘ zywy ptnk z’‘ êsl‘ ln‘’lwwy slpppys frzx l

sp‘ zf pz‘py‘tlwt‘tps fzr êsl‘ xtrs‘ slpppy1 aspy lwsz

pwtxtyl‘p frzx ‘sp recorWs zf ‘sp pls‘ lww ‘rlnps zf

przppr‘tps ‘sl‘ wpo ‘z ‘sp pzsstmtwt‘tps ‘sl‘ êprp pwtxtyl‘po



my Sl‘’rp’s nsztnp1 as’s ‘sp s’rététyr rpnzros zf ‘sp

psystnlw prznpssps wplotyr ’p ‘z ‘sp nzwwlpsp pépy‘ pxstmt‘

zywy ‘szsp plr‘s zf ‘sp pls‘ ‘sl‘ wplo ’p ‘z êsl‘ ln‘’lwwy oto

slpppy: ‘sp z‘spr plr‘s zf ‘sp s‘zrpo rpnzros zf êsl‘ êls

slpppytyr prtzr ‘z ‘sp nzwwlpsp otslppplr êt‘sz’‘ l ‘rlnp1

As S‘ppspy Mlêktyr lyo Lpzylro Rwzotyzê s’nntyn‘wy p’‘ t‘

ty ‘sptr rpnpy‘ mzzk The IranW Fesign:

Wp nrpl‘p sts‘zry my z’r zmsprél‘tzys1 rl‘spr

‘sly sts‘zry nrpl‘tyr ’s (685-1

A wlrrp y’xmpr zf pxpprtxpy‘s slép rpéplwpo ‘sp pxts‘pynp

zf élrtz’s rp‘rz0ln‘tzys otrpn‘wy at the  macro-lekel oY

perceikable-sizeW effects0 Typ ktyo zf pxlxpwp nzysts‘s zf l

nslyrp ty ‘sp stzp p’ptw zf ‘sp pyps zf s’xly s’mupn‘s

swtrs‘wy mpfzrp l rlyozx0y’xmpr0rpyprl‘zr0‘txpo ssznktyr

s‘tx’w’s ts lppwtpo( Ayz‘spr ktyo zf pxlxpwp ts l s’oopy

tynrplsp ty skty0nzyo’n‘lynp swtrs‘wy beYore l ssznktyr

éts’lw s‘tx’w’s ts sszêy ‘z l s’xly s’mupn‘1

aspsp rp‘rz0pffpn‘s lrp tynzxpl‘tmwp êt‘s l xl‘prtlw êzrwo

rzéprypo my ‘sp prtyntpwps zf nwlsstnlw psystns1 asp prpnpp‘s

zf “Wrzxtsszry Rl‘prtlwtsx” lrp ‘s’s —Wirectly at the lekel

oY kisible phenomena 1 lyo êt‘sz’‘ rpfprpynp ‘z q’ly‘’x

‘spzry—trrpnzyntwlmwp êt‘s lpplrpy‘wy xz’y‘tyr sntpy‘tfin

pétopynp1

I’‘ ‘sp rp‘rz0nl’slw pffpn‘s nly mp nzyspq’pynps1 êt‘sty l

s‘rtn‘wy fzrêlro0ty0‘txp pézwétyr ’ytéprsp1 zf spwpn‘tzys zf

which  rpnzros zf êsl‘ êls slpppytyr ty ‘sp pls‘ surkike ‘sp

nzwwlpsp1 asts nzwwlpsp nrpl‘ps yz‘ zywy ‘sp rplwt‘y pxts‘tyr

l‘ ‘sp prpspy‘ rwzmlw tys‘ly‘ “yzê”1 m’‘ lwsz1 étl ‘sp

Snsrzpotyrpr pq’l‘tzy1 l ypê sp‘ zf pz‘py‘tlwt‘tps fzr ‘sp

f’‘’rp1 lyo lwsz l rpétspo rpnzro zf ‘sp pls‘1

asp pzty‘1 rps‘l‘po1 ts ‘sl‘1 lnnzrotyr ‘z zr‘szozx

q’ly‘’x xpnslytns1 ‘sp pézwétyr rplwt‘y ts nrpl‘po my l

s‘rtn‘wy fzrêlro0ty0‘txp tyop‘prxtyts‘tn prznpss ‘sl‘



przo’nps rpnzros zf ‘sp pls‘ ‘sl‘ pxnw’op ‘sp rpnzros zf ‘sp

prznpssps ‘sl‘ wpo ‘z ‘sp pzsstmtwt‘tps ‘sl‘ êprp pwtxtyl‘po

my ‘sp nzwwlpsp1

10 Aonclusion

asp fltw’rp zf nwlsstnlw xpnslytns l‘ ‘sp wpépw zf ‘sp l‘zxs

wpo ‘z t‘s rppwlnpxpy‘ my q’ly‘’x xpnslytns1 asp mlstn

nslyrp êrz’rs‘ my ‘sl‘ xzép êls ‘z spplrl‘p z’r xtyos

zy‘zwzrtnlwwy frzx z’r mrltys1 lyo ‘z nzyépr‘ z’r xtyos frzx

p’ppp‘s nzy‘rzwwpo my z’r mrltys ‘z mzyl fiop pwlyprs ty ‘sp

rlxp zf “Hrpl‘tzy zf z’r uzty‘ pxpprtpynpo f’‘’rp”1

Wp ty ‘sp Wps‘ wtép ty l szntp‘y ‘sl‘ rps‘s splétwy zy ‘sp

topl zf z’r zêy s’xly yl‘’rp ‘sl‘ êls flmrtnl‘po my

nwlsstnlw xpnslytns1 T’r ‘plnsprs ‘plns t‘E z’r p’yot‘s

prznwltx t‘E z’r nz’r‘s ’pszwo t‘E z’r tys‘t‘’‘tzys lyo

rzépryxpy‘lw lrpyntps mlsp ‘sptr opntstzys ’pzy t‘1 Ayo êp

z’rspwéps nly mp otssplr‘pypo lyo tystmt‘po my ‘sp

xplytyrwpssypss zf z’r wtéps ‘sl‘ ‘sts tynpssly‘ xpsslrp

txpwtps1 asl‘ pprytntz’s flmwp flwspwy l‘‘rtm’‘ps ‘z sntpynp

‘sp fin‘tzy ‘sl‘ êp nlyyz‘ my z’r xtyo0ortépy ln‘tzys nrpl‘p

l mp‘‘pr êzrwo fzr z’rspwéps lyo z’r przrpyy1
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bêp Rptxypr

MY Q u an t u m  I h ysics an W : MM IL: APs

“KTRISKAR” ts ly lnrzyyx fzr “Kp‘pn‘zr zf Rlnrzsnzptn

Iyop‘prxtyl‘tzy1 lyo Rps‘rtn‘zr”1 Iy xy plppr “Spê

Wprsppn‘téps fzr l K’lwts‘tn Hzynpp‘tzy zf Rpy‘lw

Hl’sl‘tzy”12 I prpspy‘po ‘sp sypz‘spsts ‘sl‘ ‘sp mrlty1

‘lkpy ‘zrp‘spr êt‘s ‘sp py‘trp ypréz’s sys‘px1 ts l

KTRISKAR1 I lrr’po fzr ‘sts sypz‘spsts my tyfprpynp ‘z ‘sp

mps‘ pxpwlyl‘tzy: asp fln‘ ‘sl‘ ‘sprp lrp mrltys lyo ‘sl‘

‘spy zmétz’swy lrp l êtopsprplo s’rétélw lssp‘ ty ‘sp lytxlw

ktyrozx1 przo’npo lyo pprfpn‘po my pézw’‘tzy ty ‘sp nz’rsp

zf xtwwtzys zf yplrs1 is best explaineW my ‘sp sypz‘spsts ‘sl‘

(a- ‘sprp ts xlnrzsnzptn tyop‘prxtyl‘tzy ty ‘sp psystnlw

êzrwo ‘sl‘ ts rpwpély‘ fzr ‘sp s’rétélw lyo êpww0mptyr zf

lytxlws1 lyo ‘sl‘ (b- ‘sptr mrltys sprép ‘z op‘pn‘ ‘sts

tyop‘prxtyl‘tzy (xlktyr psspy‘tlw ’sp zf ‘sp spyszry

sys‘px- lyo ‘z rps‘rtn‘ t‘ (xlktyr psspy‘tlw ’sp zf ‘sp xz‘zr

sys‘px- ty êlys ‘sl‘ lrp loély‘lrpz’s fzr ‘sp lytxlws’

s’rétélw lyo êpww0mptyr1 If mrltys lrp KTRISKARs1 t‘ ts l

f’r‘spr q’ps‘tzy êsp‘spr ‘spy lrp :MMIL:APs  in their own

right zr1 zy ‘sp nzy‘rlry1 instrumentally1 asp wl‘‘pr

lw‘pryl‘tép1 tf lozp‘po1 wplos ‘z ‘sp f’r‘spr sypz‘spsts zf

natural souls—zf sz’ws ‘sl‘ lrp yz‘ s’ppryl‘’rlw mptyrs m’‘

l plr‘ zf yl‘’rp1 plns sz’w sprétyr ls ly l‘ wpls‘ xtytxlwwy

rl‘tzylw opntstzy xlkpr fzr ly lytxlw1 plns oztyr sz my

’styr ‘sp KTRISKAR êstns ts ‘sp lytxlw’s mrlty1 I slép

opfpyopo ‘sts f’r‘spr sypz‘spsts ty spéprlw zf xy

p’mwtnl‘tzys1k asp mlstn fln‘ ‘sl‘ pzty‘s ty ‘sp otrpn‘tzy zf

yl‘’rlw sz’ws ts ‘sl‘ ‘sprp lrp yz‘ zywy mrltys1 wtkpwy ‘z mp

KTRISKARs1 m’‘ lwsz nzysntz’sypssps przo’npo my ‘szsp

mrltys1 nzysntz’sypssps ‘sl‘ plns slép l s’mupn‘ zf



nzysntz’sypss1 I‘ ts xzs‘ wtkpwy ‘sl‘ nzysntz’sypssps lyo

s’mupn‘s zf nzysntz’sypss lrp yz‘ przo’npo ls nl’slwwy typr‘

pptpspyzxpyl1 Wsl‘1 ‘spy1 ts ‘sptr wtkpwy nl’slw YunctionE

Iys‘plo zf rztyr ty‘z ‘sts q’ps‘tzy (xy otsq’tst‘tzys êz’wo

lxz’y‘ ‘z l opfpysp zf yl‘’rlwts‘tn1 pézw’‘tzylry lyo

ty‘prln‘tzyts‘ substance-cum-consciousness Wualism-1 I

ty‘pyo ty ‘sts plppr ‘z prpspy‘ ‘sp nzynpp‘’lw mlstns zf

KTRISKARs1 lyo ‘z otspwly ‘sp u’yn‘’rp êsprp ty

KTRISKAR0‘spzry q’ly‘’x psystns py‘prs ‘sp snpyp1 I êtww

oz sz xzrp zr wpss lms‘rln‘wy1 Mzr tww’s‘rl‘tzy1 I êtww ’sp

stxpwp “lms‘rln‘s” zf KTRISKARs1 asp ‘êz burning

q’ps‘tzys zf KTRISKAR0‘spzry lrp zf nz’rsp: (6- Wsl‘1

prpntspwy1 ozps t‘ xply ‘z op‘pn‘ xlnrzsnzptn

tyop‘prxtyl‘tzy lyo szê1 ty prtyntpwp1 ts ‘sts op‘pn‘tyr

txpwpxpy‘poE (2- Wsl‘1 prpntspwy1 ozps t‘ xply ‘z rps‘rtn‘

xlnrzsnzptn tyop‘prxtyl‘tzy lyo szê1 ty prtyntpwp1 ts ‘sts

rps‘rtn‘tyr txpwpxpy‘poE I êtww opwép ty‘z ‘spsp q’ps‘tzys—

m’‘ I êtww oz sz xzrp zr wpss lms‘rln‘wy1

A‘ ‘sp splr‘ zf pépry KTRISKAR ts êsl‘ I nlww l

“R“AHaTR”18 “épry opétnp zf ‘sp ‘ypp “Kz szxp‘styr l‘ zyp

pyo zf ‘sp ‘styr lyo mp s’rp (tf lww ts êpww êt‘s ‘sp ‘styr- ‘z

rp‘ szxp‘styr pwsp l‘ ‘sp z‘spr pyo” ts l R“AHaTR (m’‘ yz‘

zywy s’ns opétnps-1 I‘ ts zmétz’s ‘sl‘ l nzystoprlmwp plr‘ zf

z’r pépryoly wtfp ts fiwwpo my z’r xlytp’wl‘tzy zf R“AHaTRs:

nlrs1 ptlyzs1 otss êlssprs1 nzxp’‘prs1 m’‘ lwsz stxpwp ‘zzws

—wtkp slxxprs1 kytéps1 fzrks—lrp R“AHaTRs1 A R“AHaTR

nly mp lms‘rln‘wy rpprpspy‘po my l yzy0pxp‘y sp‘ zf

zroprpo pltrs1 êstns ts s’ns ‘sl‘ ‘sp firs‘ xpxmpr zf plns

pltr ty ‘sl‘ sp‘ ts l pzsstmwp typ’‘0s‘l‘p1 Wetermining 1 tf t‘

znn’rs l‘ l ‘txp t  lyo ‘sp R“AHaTR f’yn‘tzys êpww19 ‘sp

znn’rrpynp zf l npr‘lty z’‘p’‘0s‘l‘p l‘ ‘txp t+ffE ‘sl‘

z’‘p’‘0s‘l‘p ts ‘sp spnzyo xpxmpr zf ‘sp pltr1 If pltrs ty ‘sp

sp‘ otffpr êt‘s rpsppn‘ ‘z ‘sptr firs‘ xpxmpr1 ‘spy ‘spy lwsz

otffpr êt‘s rpsppn‘ ‘z ‘sptr spnzyo1 Aww ‘sp pltrs ty ‘sp sp‘ oz

yz‘ otffpr êt‘s rprlro ‘z ‘sp rpln‘tzy ‘txp1 ff: ff ts ‘sp slxp



fzr lww zf ‘spx1: asp pzsstmwp typ’‘0s‘l‘ps px‘rln‘lmwp frzx

‘sp sp‘ (‘sl‘ ts1 ‘sp pzsstmwp typ’‘s zf ‘sp R“AHaTR- lrp

pxnw’stép zf plns z‘spr: ‘spy nlyyz‘ nz0znn’rE lyo ‘sp

pzsstmwp z’‘p’‘0s‘l‘ps px‘rln‘lmwp frzx ‘sp sp‘ (‘sl‘ ts1 ‘sp

pzsstmwp z’‘p’‘s zf ‘sp R“AHaTR- lrp lwsz pxnw’stép zf plns

z‘spr: ‘spy nlyyz‘ nz0znn’r1 Sz z’‘p’‘0s‘l‘p zf l R“AHaTR

ts ly typ’‘0s‘l‘p1 lyo étnp éprsl (zf nz’rsp-1 If l R“AHaTR

sls l fiyt‘p y’xmpr zf pzsstmwp typ’‘0s‘l‘ps1 ‘spy ‘spy nly

mp ylxpo lyo wts‘po nzxpwp‘pwy: IW61 …1 IWS1 lyo ‘sp

nzrrpspzyotyr pzsstmwp z’‘p’‘0s‘l‘ps nly lwsz mp ylxpo

lyo wts‘po nzxpwp‘pwy (ty ‘sp zropr zf ‘sptr nzrrpspzyopynp

‘z ‘sp lwrploy wts‘po typ’‘s-: TW61 …1 TWS1 asts rtépy1 ‘sp

R“AHaTR nly stxpwy mp rpprpspy‘po my l fiyt‘p sp‘ zf

nzyot‘tzylw s‘l‘pxpy‘s (which are true iY the  R“AHaTR

Yunctions well-1 plns zf êstns sls ‘sp fzwwzêtyr fzrx:

 

If IWk znn’rs l‘ t 1 ‘spy TWk znn’rs l‘ t+ff (‘sp tyopx k ts ‘z mp

‘lkpy frzx 61 …1 S-1

 

A one-reaction R“AHaTR ts l R“AHaTR ‘sl‘ nly mp

rpprpspy‘po my one s’ns nzyot‘tzylw1 A two-reactions

R“AHaTR ts l R“AHaTR ‘sl‘ nly mp rpprpspy‘po my two

s’ns nzyot‘tzylws1 A finitely-many -reactions R“AHaTR ts l

R“AHaTR ‘sl‘ nly mp rpprpspy‘po my S s’ns nzyot‘tzylws

(fzr szxp yl‘’rlw y’xmpr S-1 Ay infinitely-many -reactions

R“AHaTR ts l R“AHaTR ‘sl‘ nlyyz‘ mp rpprpspy‘po my l

fiyt‘p sp‘ zf nzyot‘tzylws zf ‘sp lmzép fzrx1 I‘ ts ly

ty‘prps‘tyr fln‘ zf z’r pépryoly wtfp ‘sl‘ êp ’sp tyfiyt‘pwy0

xlyy0rpln‘tzys R“AHaTRs (nzxpwpx zyps1 wtkp nlrs1 stxpwp

zyps1 wtkp slxxprs- êt‘sz’‘ rtétyr t‘ l xzxpy‘’s ‘sz’rs‘1

Iy nzys‘r’n‘tyr such  R“AHaTRs1 lrp êp yz‘ pyétslrtyr

tyfiyt‘pwy xlyy lw‘pryl‘tép pzsstmtwt‘tps ty xlnrzsnzptn

psystnlw rplwt‘y1 lww zppy ‘z ’s l‘ zyp lyo ‘sp slxp xzxpy‘

zf ‘txp1 t‘ mptyr ’p ‘z ’s êstns zf ‘sp pzsstmtwt‘tps êtww mp the

one ‘sl‘ ts rztyr ‘z mp actual (zr real-E



Yps1 ‘sp pxts‘pynp zf tyfiyt‘pwy0xlyy0rpln‘tzys R“AHaTRs

êt‘s xlnrzsnzptn z’‘p’‘0s‘l‘ps points in the Wirection zf

macro-inWeterminism1 Iyoppo1 lwrploy ‘sp pxts‘pynp zf any

xzrp0‘sly0zyp0rpln‘tzy R“AHaTR êt‘s xlnrzsnzptn z’‘p’‘0

s‘l‘ps ozps sz1 I’‘ zf nz’rsp ‘sp pxts‘pynp zf s’ns

R“AHaTRs ozps yz‘ my t‘spwf proke xlnrz0tyop‘prxtytsx1 A

êpww0f’yn‘tzytyr R“AHaTR ts pt‘spr towp zr ln‘tép1 I‘ ts towp tf

yzyp zf t‘s pzsstmwp typ’‘0s‘l‘ps znn’rsE t‘ ts ln‘tép tf zyp zf

t‘s pzsstmwp typ’‘0s‘l‘ps znn’rs1 I‘ xly mp (nzxpwp‘pwy-

prpop‘prxtypo l‘ êsl‘ ‘txp ‘sp R“AHaTR ts êpww0

f’yn‘tzytyr lyo towp1 lyo l‘ êsl‘ ‘txp t‘ ts êpww0f’yn‘tzytyr

lyo ln‘tép1 lyo in what way  t‘ ts ln‘tép êspy t‘ ts êpww0

f’yn‘tzytyr lyo ln‘tép1 as’s1 ‘sp pxts‘pynp zf lyy R“AHaTR

êt‘s xlnrzsnzptn z’‘p’‘0s‘l‘ps1 yz xl‘‘pr what  ts ‘sptr

y’xmpr1 ts py‘trpwy nzxpl‘tmwp yz‘ zywy êt‘s xlnrz0

op‘prxtytsx1 m’‘ lwsz êt‘s complete op‘prxtytsx1A

asp stxpwps‘ R“AHaTRs êt‘s xzrp ‘sly zyp pzsstmwp

z’‘p’‘ lrp ‘sp two-reactions R“AHaTRs1 asptr fzrx zf

lms‘rln‘ rpprpspy‘l‘tzy ts ‘sts:

 

If IW6 znn’rs l‘ t 1 ‘spy TW6 znn’rs l‘ t+ff1

If IW2 znn’rs l‘ t 1 ‘spy TW2 znn’rs l‘ t+ff1

(IW6 lyo IW21 TW6 lyo TW2 nlyyz‘ nz0znn’r1-

 

Sz‘p ‘sl‘ ‘sp xpnslytsx fir’rtyr ty ‘sp ‘sz’rs‘0pxpprtxpy‘

êstns ts kyzêy ls “Snsröotyrpr’s Hl‘” ts l ‘êz0rpln‘tzys

R“AHaTR1 I‘ ts l ‘êz0rpln‘tzys R“AHaTR zf ‘sp fzwwzêtyr

special ‘ypp:

 

If IW6 znn’rs l‘ t 1 ‘spy TW6 znn’rs l‘ t+ff1

If yzy0IW6 znn’rs l‘ t 1 ‘spy yzy0TW6 znn’rs l‘ t+ff1

 

Mzr l R“AHaTR zf ‘sts ‘ypp1 ‘sp rpq’trpxpy‘ ‘sl‘ t‘s typ’‘0

s‘l‘ps nlyyz‘ nz0znn’r lyo ‘sl‘ t‘s z’‘p’‘0s‘l‘ps nlyyz‘ nz0

znn’r ts l’‘zxl‘tnlwwy f’wfiwwpo1 Rzrpzépr1 fzr l R“AHaTR zf



‘sts ‘ypp1 ‘sp typ’‘0s‘l‘ps pxsl’s‘ ‘sp splnp zf pzsstmtwt‘tps

l‘ l rtépy ‘txp1 lyo sz oz ‘sp z’‘p’‘0s‘l‘ps1 Iy loot‘tzy ‘z

‘spsp fpl‘’rps1 ‘sp R“AHaTR fir’rtyr ty SchrxWingerés Eat—

‘sp SHR“AHaTR1 fzr sszr‘—sls f’r‘spr sppntlw‘tps1 Mzr zyp

‘styr1 t‘s ‘êz typ’‘0s‘l‘ps lrp xtnrzsnzptn1 êsprpls t‘s ‘êz

z’‘p’‘0s‘l‘ps lrp xlnrzsnzptn1 asp xzs‘ txpzr‘ly‘

sppntlw‘y zf ‘sp SHR“AHaTR ts1 szêpépr1 ‘sl‘ t‘ ts yz‘

prpop‘prxtypo êstns zf t‘s ‘êz pzsstmwp typ’‘s êtww mp

rplwtzpo l‘ ‘txp t 1 Ayo ‘sts ts yz‘ u’s‘ l s’ppzst‘tzy

mpwzyrtyr ‘z ‘sp sp‘0’p zf ‘sp ‘sz’rs‘0pxpprtxpy‘

SchrxWingerés Eat E fzr t‘ ts an accepteW scientific Yact ‘sl‘ t‘

ts yz‘ prpop‘prxtypo êsp‘spr ‘sts plr‘tn’wlr rlot’x l‘zx

opnlys l‘ t  (êstns ts zyp zf ‘sp ‘êz pzsstmwp typ’‘s zf ‘sp

SHR“AHaTR-1 zr yz‘ (êstns ts ‘sp z‘spr pzsstmwp typ’‘ zf ‘sp

SHR“AHaTR-1

I‘ ts przélmwp fzr plns êpww0f’yn‘tzytyr fiyt‘pwy0xlyy0

rpln‘tzys R“AHaTR ‘sl‘ tf t‘ ts yz‘ prpop‘prxtypo êstns zf

t‘s z’‘p’‘0s‘l‘ps znn’rs1 ‘sl‘ ‘spy t‘ lwsz yz‘ prpop‘prxtypo

êstns zf t‘s typ’‘0s‘l‘ps znn’rs1B I’‘ t‘ ts yz‘ przélmwp fzr

plns êpww0f’yn‘tzytyr fiyt‘pwy0xlyy0rpln‘tzys R“AHaTR ‘sl‘

tf t‘ ts yz‘ prpop‘prxtypo êstns zf t‘s typ’‘0s‘l‘ps znn’rs1

‘sl‘ ‘spy t‘ ts lwsz yz‘ prpop‘prxtypo êstns zf t‘s z’‘p’‘0

s‘l‘ps znn’rs1 Iy ‘sp sppntlw nlsp zf ‘sp SHR“AHaTR1

szêpépr1 przétopo t‘ ts êpww0f’yn‘tzytyr1 t‘ is przélmwp: If t‘ ts

yz‘ prpop‘prxtypo êstns zf t‘s typ’‘0s‘l‘ps znn’rs1 ‘spy t‘ ts

lwsz yz‘ prpop‘prxtypo êstns zf t‘s z’‘p’‘0s‘l‘ps znn’rs1A

as’s1 t‘ ts ypt‘spr prpop‘prxtypo ‘sl‘ ‘sp nl‘ l‘ ‘sp z’‘p’‘0

pyo zf ‘sp êpww0f’yn‘tzytyr SHR“AHaTR ts lwtép sszr‘wy lf‘pr

‘txp t  yzr prpop‘prxtypo ‘sl‘ t‘ ts yz‘ lwtép sszr‘wy lf‘pr t iY

(lyo zywy tf- t‘ ts ypt‘spr prpop‘prxtypo ‘sl‘ ‘sp rlot’x

l‘zx l‘ ‘sp typ’‘0pyo zf ‘sp SHR“AHaTR opnlys l‘ t  yzr

prpop‘prxtypo ‘sl‘ t‘ ozps yz‘ opnly l‘ ‘sl‘ ‘txp1 Ayo

‘sprpfzrp ‘sp pxts‘pynp zf ‘sp êpww0f’yn‘tzytyr SHR“AHaTR

êz’wo przép ‘sp pxts‘pynp zf psystnlw xlnrz0

tyop‘prxtyl‘tzy—tf ‘sp pxts‘pynp zf micro0tyop‘prxtyl‘tzy



ty rlotzln‘tét‘y ts lnnpp‘po (m’‘ ‘sp pxts‘pynp zf xtnrz0

tyop‘prxtyl‘tzy ty rlotzln‘tét‘y ts q’t‘p ’ynzy‘rzéprstlw-1

asp SHR“AHaTR ts l rpxlrklmwp R“AHaTR1 I’‘ t‘ ts flr

frzx mptyr l KTRISKAR1 I‘ ts tww’xtyl‘tyr ‘z nzystopr êsl‘

êz’wo mp ypnpsslry fzr xlktyr l KTRISKAR z’‘ zf ‘sp

SHR“AHaTR1 asp nl‘ l‘ ‘sp z’‘p’‘0pyo zf ‘sp SHR“AHaTR ts

ty‘prps‘po ty nzy‘ty’tyr ‘z wtépE ‘sts êp nly ‘lkp fzr rrly‘po1

KY ‘sp nl‘ kypê1 o’p ‘z loot‘tzylw fpl‘’rps zf ‘sp sp‘0’p1 ‘sl‘

t‘ ts ypt‘spr prpop‘prxtypo ‘sl‘ ssp ts lwtép l‘ t+ff yzr

prpop‘prxtypo ‘sl‘ ssp ts yz‘ lwtép l‘ t+ff1 lyo lwsz kypê

szê ‘z rps‘rtn‘—ty fln‘1 abolish—‘sts xlnrz0tyop‘prxtyl‘tzy

my lmzwtsstyr ‘sp nzrrpwl‘po xtnrz0tyop‘prxtyl‘tzy (êstns ts

yz‘ zywy py‘ltwpo my ‘sp xlnrz0tyop‘prxtyl‘tzy m’‘ ts lwsz

‘sp s’ffintpy‘ mlsts fzr t‘1 giken ‘sp êpww0f’yn‘tzytyr zf ‘sp

SHR“AHaTR1 l êpww0f’yn‘tzytyr sprp prps’ppzspo-1 then  ‘sp

êszwp sys‘px êz’wo mp l KTRISKAR1 ylxpwy1 ly

instrumentalè ‘sz’rs strswy lr‘tfintlw—KTRISKAR oY the

cat1 asp nl‘ êz’wo mp—épry lr‘tfintlwwy—ty ‘sp rzwp zf l

natural soul1 If ‘sp nl‘ ty ‘sp sys‘px—iY ssp slo ‘sp

kyzêwporp u’s‘ opsnrtmpo—xlop t‘ slpppy ‘sl‘ ‘sp rlot’x

l‘zx ozps yz‘ opnly l‘ t 1 ‘spy ssp êz’wo ‘sprpmy

r’lrly‘pp spr mptyr lwtép l‘ t+ffE lyo tf ssp xlop t‘ slpppy

‘sl‘ ‘sp rlot’x l‘zx opnlys l‘ t 1 ‘spy ssp êz’wo ‘sprpmy

r’lrly‘pp spr mptyr oplo l‘ t+ff1 I‘ êz’wo mp ’p ‘z spr

êsp‘spr ssp ts oplo zr lwtép l‘ t+ff1 I’‘1 rtépy spr ty‘prps‘

ty s’rétélw1 ssp êz’wo zf nz’rsp nszzsp ‘sp first zf ‘sp

tyotnl‘po ‘êz lw‘pryl‘tép êlys zf rps‘rtn‘tyr ‘sp xlnrz0

tyop‘prxtyl‘tzy ty q’ps‘tzy by rps‘rtn‘tyr ‘sp nzrrpwl‘po

xtnrz0tyop‘prxtyl‘tzy1 byfzr‘’yl‘pwy1 ‘sprp ts yz êly

kyzêy ‘z nl‘s1 zr ‘z s’xlys1 zf szê ‘z op‘prxtyp l rlot’x

l‘zx’s opnly1 zr yzy0opnly1 l‘ l rtépy ‘txp1 I‘ ts1 ‘sprpfzrp1

txpzsstmwp ‘z xlkp l KTRISKAR z’‘ zf ‘sp SHR“AHaTR1

Iy lms‘rln‘ ‘prxs: A opétnp e ts l êpww0f’yn‘tzytyr two-

ways  KTRISKAR tf1 lyo zywy tf1 ‘sp fzwwzêtyr nzyot‘tzys lrp

f’wfiwwpo:



61 asp npy‘rlw plr‘ zf e ts l êpww0f’yn‘tzytyr ‘êz0

rpln‘tzys R“AHaTR1 rpprpspy‘po my ‘sp fzwwzêtyr

‘êz (prpop‘prxtyl‘tzy ‘rlysfprrtyr- nzyot‘tzylws:

If IW6 znn’rs l‘ t 1 ‘spy TW6 znn’rs l‘

t+ff1

If IW2 znn’rs l‘ t 1 ‘spy TW2 znn’rs l‘

t+ff1

(IW6 lyo IW21 TW6 lyo TW2 nlyyz‘ nz0

znn’r1-

21 IW6 lyo IW2 lrp psystnlw xtnrz0s‘l‘ps1 lyo TW6 lyo

TW2 lrp psystnlw xlnrz0s‘l‘ps1

k1 e ts pq’tpppo êt‘s l êpww0f’yn‘tzytyr Wetector zf

znnlstzys zy êstns t‘ ts ypt‘spr prpop‘prxtypo ‘sl‘

TW6 znn’rs yzr prpop‘prxtypo ‘sl‘ TW2 znn’rs1

81 e ts pq’tpppo êt‘s l êpww0f’yn‘tzytyr Weterminer

fzr znnlstzys zy êstns t‘ ts ypt‘spr prpop‘prxtypo

‘sl‘ IW6 znn’rs yzr prpop‘prxtypo ‘sl‘ IW2 znn’rs1

91 asp op‘prxtypr zf e op‘prxtyps pt‘spr ‘sp

znn’rrpynp l‘ t  zf IW6 zr ‘sp znn’rrpynp l‘ t  zf IW2 iY

‘sp op‘pn‘zr zf e op‘pn‘s ‘sl‘ ypt‘spr ‘sp

znn’rrpynp l‘ t+ff zf TW6 yzr ‘sp znn’rrpynp l‘ t+ff

zf TW2 ts prpop‘prxtypo lyo iY e ln‘s zy ‘sp

znnlstzy1

S’ppzsp yzê ‘sl‘ e ts l êpww0f’yn‘tzytyr ‘êz0êlys

KTRISKAR1 lyo s’ppzsp ‘sl‘ ypt‘spr ‘sp znn’rrpynp l‘ t+ff

zf TW6 yzr ‘sp znn’rrpynp l‘ t+ff zf TW2 ts prpop‘prxtypo1

Mzr ‘sts rplszy1 lyo mpnl’sp ‘sp R“AHaTR zf e ts êpww0

f’yn‘tzytyr1 t‘ fzwwzês ‘sl‘ t‘ ts ypt‘spr prpop‘prxtypo ‘sl‘

IW6 znn’rs l‘ t  yzr prpop‘prxtypo ‘sl‘ IW2 znn’rs l‘ t  (spp

‘sp przzf ty fzz‘yz‘p A-1 S’ppzsp e ts oztyr ‘sp uzm t‘ ts êpww0



pq’tpppo fzr1 aspy t‘s op‘pn‘zr êtww op‘pn‘ ‘sp TW62TW2

xlnrz0tyop‘prxtyl‘tzy l‘ t+ff1 lyo t‘s op‘prxtypr êtww

rps‘rtn‘—ty fln‘1 lmzwtss—‘sts TW62TW2 xlnrz0

tyop‘prxtyl‘tzy by op‘prxtytyr pt‘spr ‘sl‘ IW6 znn’rs l‘ t 1 zr

‘sl‘ IW2 znn’rs l‘ t 1 Mzr t‘ ts r’lrly‘ppo—rtépy ‘sp êpww0

f’yn‘tzytyr zf ‘sp R“AHaTR zf e—‘sl‘ tf IW6 znn’rs l‘ t 1 ‘spy

TW6 znn’rs l‘ t+ff1 lyo tf IW2 znn’rs l‘ t 1 ‘spy TW2 znn’rs l‘

t+ff1

Spéprlw ‘styrs lrp txpzr‘ly‘ ‘z yz‘p sprp1 êstns lrp

lwrploy q’t‘p lpplrpy‘ ty ‘sp stxpwp nlsp zf l ‘êz0êlys

KTRISKAR: (t- A KTRISKAR rps‘rtn‘s—ty ‘sp sppntlw nlsp:

lmzwtssps—(ly tys‘lynp zf- macro0tyop‘prxtyl‘tzy kia

rps‘rtn‘tyr (ly tys‘lynp zf- micro0tyop‘prxtyl‘tzy1 (tt- I‘ ozps

yz‘ yppo ‘z op‘pn‘ ‘sts xtnrz0tyop‘prxtyl‘tzyE rl‘spr1 t‘ xly

mp ‘sp nlsp ‘sl‘ ‘sp xtnrz0tyop‘prxtyl‘tzy ts yz‘ zywy

tys‘r’xpy‘lw ty rps‘rtn‘tyr ‘sp xlnrz0tyop‘prxtyl‘tzy m’‘

lwsz ty op‘pn‘tyr t‘ (spp mpwzê-1 (ttt- asp op‘prxtypr zf ‘sp

KTRISKAR ln‘s1 tf t‘ ln‘s1 l‘ ‘sp ‘txp l‘ êstns ‘sp ln‘’lw

(m’‘ yz‘ prpop‘prxtypo- typ’‘0s‘l‘p zf ‘sp R“AHaTR zf ‘sp

KTRISKAR znn’rsE ‘sp op‘pn‘zr zf ‘sp KTRISKAR ln‘s1 tf t‘

ln‘s1 not later ‘sly ‘sl‘ ‘txp1 (té- A KTRISKAR ts yz‘ ppr sp

rationality-guiWeWE ty zropr ‘z mp rl‘tzylwt‘y0r’topo1 l

KTRISKAR x’s‘ rps‘rtn‘ ‘sp xlnrz0tyop‘prxtyl‘tzy t‘

op‘pn‘s ty lnnzrolynp êt‘s ‘sp interests zf l mptyr ‘sl‘ ozps

slép ty‘prps‘s ty ‘sp xlnrzsnzptn psystnlw êzrwo—fzr

pxlxpwp1 ‘sp ty‘prps‘ ‘z nzy‘ty’p ‘z pxts‘1 asts ty‘prps‘po

py‘t‘y xly1 zf nz’rsp1 mp ‘sp KTRISKAR t‘spwfE zr ‘sp

ty‘prps‘po py‘t‘y xly mp ly py‘t‘y zf êstns ‘sp KTRISKAR

ts ly zrrlyE zr ‘sp ty‘prps‘po py‘t‘y xly mp ly py‘t‘y ‘sl‘

kyzês (m’‘ yppo yz‘ mp lr‘tn’wl‘p lmz’‘ t‘- ‘sl‘ t‘s zêy

pxts‘pynp opppyos nzxpwp‘pwy lyo ’‘‘prwy zy ‘sp pxts‘pynp

zf ‘sp zrrlytsx zf êstns ‘sp KTRISKAR ts ly zrrly—ly

py‘t‘y êstns ts yz‘ ‘sp tynlryl‘tzy m’‘1 sz ‘z spplk1 ‘sp

empsychization zf ‘sp wtfp0ty‘prps‘s zf ‘sp zrrlytsx1



asp ‘srpp npy‘rlw q’ps‘tzys nzynprytyr :MMIL:APs  lrp

‘spsp: (A- Mzê ozps ‘sp op‘pn‘zr zf l KTRISKAR êzrkE (I-

Mzê ozps ‘sp op‘prxtypr (zr restrictor: spp fzz‘yz‘p 6k- zf l

KTRISKAR êzrkE (H- Arp ‘sprp lyy KTRISKARsE asp firs‘

‘êz q’ps‘tzys lrp ’‘‘prwy otffin’w‘ ‘z lysêpr1 I êtww xlkp

szxp s’rrps‘tzys1 m’‘ pprslps q’ps‘tzys (A- lyo (I- lrp

txpzsstmwp fzr ’s ‘z lysêpr1 asts xly rtép zyp ‘sp topl ‘sl‘

‘sprp lrp yz KTRISKARs—lwzyr ‘sp wtyps zf l épry flxtwtlr1

m’‘ slrowy pépr pxpwtnt‘wy lézêpo pl‘‘pry zf ly‘srzpznpy‘rtn

‘styktyr1 lnnzrotyr ‘z êstns szxp‘styr ‘sl‘ we  u’s‘ nlyyz‘

’yoprs‘lyo x’s‘ mp lss’xpo ‘z mp stxpwy yzy0pxts‘py‘1

asts pl‘‘pry zf ‘styktyr ts otffin’w‘ ‘z opfpyo pépy ty nlsps

‘sl‘ lrp flézrlmwp ‘z t‘s lppwtnl‘tzyE ty ‘sp nlsp zf

KTRISKARs1 szêpépr1 ‘sp pl‘‘pry ts u’s‘ lmz’‘ tyopfpystmwp0

EonsiWer:

Iy l rzzx êt‘s yz plsy êly z’‘1 ly pétw pprszy sls wpf‘ xp

lwzyp êt‘s l mzxm ‘sl‘ ts sp‘ ‘z pxpwzop ty ‘py spnzyos1 l‘

62 z’nwznk1 I’‘ I nly r’y ‘z ‘sp mzxm lyo ‘z’ns t‘1 asp pétw

pprszy êls nzyfiopy‘ ‘sl‘ I oz yz‘ kyzê szê ‘z prpépy‘ ‘sp

mzxm frzx pxpwzotyr1 Mzr‘’yl‘pwy1 I slpppy ‘z kyzê1 If I ‘’ry

‘sts plr‘tn’wlr wt‘‘wp sêt‘ns zy ‘sp nlstyr zf ‘sp mzxm ‘z ‘sp

wpf‘1 ‘sp mzxm êtww typét‘lmwy yz‘ pxpwzopE tf I ozy’‘1 t‘ êtww

typét‘lmwy pxpwzop1 asts I kyzê1 Sz‘ êtsstyr ‘z otp1 I

‘sprpfzrp r’y ‘z ‘sp mzxm lyo ‘’ry ‘sp sêt‘ns ‘z ‘sp wpf‘1

asp mzxm ozps yz‘ pxpwzop1 lyo I s’rétép1

Tmétz’swy1 ‘sp mzxm êls yz‘ prpop‘prxtypo ‘z pxpwzop1

fzr t‘ oto yz‘ pxpwzop1 Wls t‘ prpop‘prxtypo not  ‘z pxpwzopE

Mlrowy1 fzr t‘ êz’wo typét‘lmwy slép pxpwzopo tf I slo yz‘

ty‘prépypo l‘ ‘sp épry wls‘ xzxpy‘1 l spwt‘ spnzyo mpfzrp

‘sp mwls‘1 I’‘ tf ‘sp mzxm êls ypt‘spr prpop‘prxtypo ‘z

pxpwzop yzr yz‘ ‘z1 ‘spy I xyspwf êls ypt‘spr prpop‘prxtypo

‘z ‘’ry ‘sp sêt‘ns ‘z ‘sp wpf‘ yzr yz‘ ‘z (fzr—rtépy ‘sp

yl‘’rp lyo êpww0f’yn‘tzytyr zf ‘sp xpnslytsx zf ‘sp mzxm

—tf ‘sprp slo mppy ‘sp wl‘‘pr prpop‘prxtyl‘tzy1 fzr ‘sp zyp

mpslétzrlw z’‘nzxp zr ‘sp z‘spr1 ‘spy ‘sprp êz’wo npr‘ltywy

slép mppy lwsz ‘sp fzrxpr prpop‘prxtyl‘tzy1 fzr ‘sp zyp zr



‘sp z‘spr zf ‘sp nzrrpspzyotyr “pyrz‘pnsytnlw” z’‘nzxps-1 If

sz1 oto yz‘ xy mrlty—pt‘spr ty t‘s zêy rtrs‘1 zr ls ly

tys‘r’xpy‘ zf xy sz’w65—op‘pn‘ this latter xlnrz0

tyop‘prxtyl‘tzy1 lyo oto t‘ yz‘ rps‘rtn‘—ty fln‘1 lmzwtss—t‘ ty

‘sp êly flézrlmwp ‘z xy s’rétélw my lmzwtsstyr1 ty ‘sp opp‘s

zf xy mrlty1 l xtnrz0tyop‘prxtyl‘tzy ‘sl‘ nzrrpspzyos ‘z

‘sl‘ xlnrz0tyop‘prxtyl‘tzy ty ‘sp xlyypr prpétz’swy

opsnrtmpo1 ‘sp opsnrtp‘tzy mptyr ty ‘prxs zf typ’‘0z’‘p’‘

nzyot‘tzylws lyo ‘sptr wzrtnlw nzyspq’pynpsE Iy sszr‘1 oto

yz‘ xy mrlty ln‘ ls l êpww0f’yn‘tzytyr ‘êz0êlys KTRISKARE

I1 fzr xy plr‘1 lx épry x’ns ‘pxp‘po ‘z nzyn’r1 asp zywy

st‘ns ts ‘sl‘ I oz yz‘ kyzê how  ‘sp mrlty1 zr lyy z‘spr

nlyotol‘p fzr mptyr l KTRISKAR1 op‘pn‘s xlnrz0

tyop‘prxtyl‘tzy—‘sts ts the Wetection-problem—1 lyo szê t‘

rps‘rtn‘s1 pépy lmzwtssps1 xtnrz0tyop‘prxtyl‘tzy—‘sts ts the

Wetermination-problem1

asp npy‘pr zf ‘sp op‘pn‘tzy0przmwpx ts ‘sl‘ l s‘l‘p zf

tyop‘prxtyl‘tzy—êsp‘spr macro zr micro—ts l s‘l‘p zf p’rp

pzsstmtwt‘y1 yz‘ l s‘l‘p zf ln‘’lwt‘y1 Mzê ozps ‘sp mrlty

op‘pn‘ ‘sl‘ ‘sprp lrp lw‘pryl‘tép1 spynp tynzxpl‘tmwp1

’yln‘’lwtzpo pzsstmtwt‘tps rpwl‘tép ‘z ‘sp slxp f’‘’rp

xzxpy‘ zf ‘txpE Tywy szxp‘styr ‘sl‘ ts ln‘’lw nly mp

op‘pn‘po1 I‘ sppxs1 ‘sprpfzrp1 ‘sl‘ ‘sp op‘pn‘tzy zf

tyop‘prxtyl‘tzy ts txpzsstmwp1

A‘ ‘sts pzty‘ q’ly‘’x psystns nzxps ‘z ‘sp rpsn’p: t‘

s’rrps‘s l êly z’‘ zf ‘sp otffin’w‘y1 S‘l‘ps zf

tyop‘prxtyl‘tzy lrp1 ty ‘spxspwéps1 s‘l‘ps zf p’rp

pzsstmtwt‘yE m’‘ fzr‘’yl‘pwy fzr ‘sp KTRISKAR0przupn‘ ‘spy

lrp lwsz1 sz ‘z spplk1 incarnateW ty npr‘lty s‘l‘ps zf

ln‘’lwt‘y—ylxpwy1 ty s‘l‘ps zf q’ly‘’x0psystnlw

s’pprpzst‘tzy1 A s‘l‘p zf tyop‘prxtyl‘tzy xly mp op‘pn‘po

étl op‘pn‘tyr ‘sp s‘l‘p zf q’ly‘’x0psystnlw s’pprpzst‘tzy

êstns incarnates ‘sl‘ s‘l‘p zf tyop‘prxtyl‘tzy1

S’pprpzst‘tzy s‘l‘ps lrp yz‘zrtz’swy slro ‘z opsnrtmp ls

szzy ls zyp xzéps mpyzyo ‘sp xl‘spxl‘tnlw fzrxlwtsx1



asp nl‘ ty Snsröotyrpr’s ‘sz’rs‘0pxpprtxpy‘ ts ‘lkpy ‘z mp

ty l xlnrzsnzptn s’pprpzst‘tzy s‘l‘p—lyo ty pzp’wlr mzzks

zy q’ly‘’x psystns ‘sp rplopr ts ‘zwo ‘sl‘ ‘sp nl‘ ty ‘sl‘

s‘l‘p ts oplo lyo lwtép1 lyo2zr ypt‘spr oplo yzr lwtép1

Iylopq’l‘p ls s’ns opsnrtp‘tzys npr‘ltywy lrp166 ‘spy

ypépr‘spwpss sszê ‘sl‘ s‘l‘ps zf q’ly‘’x0psystnlw

s’pprpzst‘tzy lrp fi‘ ‘z incarnate s‘l‘ps zf tyop‘prxtyl‘tzy1

asp tynzxpl‘tmwp1 lw‘pryl‘tép pzsstmtwt‘tps zf l s‘l‘p zf

tyop‘prxtyl‘tzy lrp superposeW ty ‘sp incarnating

s’pprpzst‘tzy s‘l‘p—êstns ts l s‘l‘p zf ln‘’lwt‘yE ‘sp

incarnateW s‘l‘p zf tyop‘prxtyl‘tzy1 l s‘l‘p zf p’rp

lw‘pryl‘tép pzsstmtwt‘tps1 ts “opntopo zy”—ts ty zyp êly zr

lyz‘spr rppwlnpo my l nwlsstnlw s‘l‘p zf ln‘’lwt‘y—tf1 lyo

zywy tf1 ‘sp tynlryl‘tyr s’pprpzst‘tzy s‘l‘p x’‘l‘ps ty‘z l

Wefinite s‘l‘p zf ln‘’lwt‘y: ty spwpn‘tzy0ln‘’lwtzl‘tzy zf

prpntspwy zyp zf ‘sp lw‘pryl‘tép (lyo prpntsp- pzsstmtwt‘tps zf

‘sp s‘l‘p zf tyop‘prxtyl‘tzy t‘ tynlryl‘ps (my s’pprpzst‘tzy

zf ‘szsp lw‘pryl‘tép pzsstmtwt‘tps-1

Sz flr1 sz rzzo1 I’‘ ‘sprp lrp f’r‘spr otffin’w‘tps1 f’r‘spr

lsppn‘s zf ‘sp op‘pn‘tzy0przmwpx1 Wz’wo yz‘ ‘sp épry

op‘pn‘tzy zf l s’pprpzst‘tzy s‘l‘p l’‘zxl‘tnlwwy xlkp t‘

x’‘l‘p ty‘z opfiyt‘pypss1 lyo xlkp t‘ x’‘l‘p ty‘z

opfiyt‘pypss ty ly ’ynzy‘rzwwlmwp êly (‘sl‘ ts1 xlkp t‘

“nzwwlpsp”-E Ayo lrp ‘sprp macroscopic s’pprpzst‘tzy

s‘l‘psE “épy tf ‘sprp lrp1 ‘sts1 my t‘spwf1 ts yz‘ pyz’rs fzr ‘sp

fplstmtwt‘y zf ‘sp npy‘rlw plr‘ zf ‘sp KTRISKAR0przupn‘: Iy

zropr ‘z s’ppzr‘ ‘sp ty‘prprp‘l‘tzy zf brains ls KTRISKARs1

xlnrzsnzptn s’pprpzst‘tzy s‘l‘ps x’s‘ mp yl‘’rlwwy rtépy1

ty rrpl‘ y’xmprs1 êt‘sty ‘sp yl‘’rlw pyétrzyxpy‘ zf

lytxlwsE t‘ ts yz‘ pyz’rs tf ‘spy lrp sprp lyo ‘sprp

lr‘tfintlwwy przo’npo ty ‘sp wlm1 Q’ortyr frzx z’r s’xly

pzst‘tzy1 ‘sprp Wo seem ‘z mp ’ynz’y‘lmwy xlyy yl‘’rlwwy

rtépy s‘l‘ps zf xlnrzsnzptn tyop‘prxtyl‘tzy êt‘sty ‘sp

yl‘’rlw rlyrp zf lytxlws (psppntlwwy s’xlys-1 m’‘ ‘sprp oz

yz‘ sppx ‘z mp êt‘sty ‘sp yl‘’rlw rlyrp zf lytxlws xlyy



yl‘’rlwwy rtépy xlnrzsnzptn s’pprpzst‘tzy s‘l‘ps1 asts

s’rrps‘s ‘sl‘ ‘sp nzyypn‘tzy mp‘êppy xlnrzsnzptn s‘l‘ps zf

tyop‘prxtyl‘tzy lyo s’pprpzst‘tzy s‘l‘ps ts yz‘ ls nwzsp ls

tyt‘tlwwy szppo fzr1 Iy ‘sp wtfp0êzrwo1 ty ‘sp êzrwo ty êstns

lytxlws slép ‘z xlkp ‘sptr opntstzys1 ‘sp y’xmpr zf

s’pprpzst‘tzy s‘l‘ps ‘sl‘ lrp léltwlmwp fzr incarnating

xlnrzsnzptn s‘l‘ps zf tyop‘prxtyl‘tzy lppplrs ‘z mp u’s‘

‘zz sxlww1 as’s1 t‘ ts flr frzx zmétz’s ‘sl‘ q’ly‘’x psystnlw

s‘l‘ps zf s’pprpzst‘tzy nzy‘rtm’‘p strytfinly‘wy ‘z l szw’‘tzy

zf ‘sp op‘pn‘tzy0przmwpx1

Wprslps ‘sp op‘pn‘tyr zf xlnrzsnzptn tyop‘prxtyl‘tzy my

:MMIL:APs  ts yz‘ wt‘prlwwy l op‘pn‘tyrE pprslps t‘ ts1

przpprwy spplktyr1 ly tyfprrtyr1 zr pépy l pzs‘’wl‘tyr1 If

êsl‘ ts tyfprrpo zr pzs‘’wl‘po ‘’rys z’‘ ‘z mp rplwwy ‘sprp1 l‘

wpls‘ ty l rrpl‘ y’xmpr zf nlsps1 ‘spy ‘sp tyfprrtyr1

rpsppn‘tépwy pzs‘’wl‘tyr1 spréps ‘sp p’rpzsp zf zm‘ltytyr

rpwtlmwp tyfzrxl‘tzy yz‘ strytfinly‘wy êzrsp ‘sly t‘ êz’wo mp

sprépo my Wetection ty ‘sp wt‘prlw spysp1 alktyr ‘sts topl

sprtz’swy1 I przpzsp ‘sl‘ lyy s‘l‘p zf micro0tyop‘prxtyl‘tzy

fzr l KTRISKAR—lyy znnlstzy zy êstns t‘ ts yz‘

prpop‘prxtypo êstns zf t‘s typ’‘0s‘l‘ps znn’rs—ts1 ty fln‘1

incarnateW my l s‘l‘p zf q’ly‘’x0psystnlw s’pprpzst‘tzy1 l

npr‘lty yzy0nwlsstnlw s‘l‘p zf ln‘’lwt‘yE whereas  lyy s‘l‘p zf

xlnrz0tyop‘prxtyl‘tzy fzr l KTRISKAR ts1 tyoppo1 merely l

s‘l‘p zf p’rp pzsstmtwt‘y (not  tynlryl‘po my l s’pprpzst‘tzy

s‘l‘p1 l npr‘lty yzy0nwlsstnlw s‘l‘p zf ln‘’lwt‘y-1 asprp ts1

lf‘pr lww1 yz przmwpx ty ‘sts1 mpnl’sp ’yopr ‘sp prpspy‘wy

nzystoprpo sypz‘spsts ‘sp s‘l‘ps zf xlnrz0tyop‘prxtyl‘tzy

fzr l KTRISKAR oz yz‘ yppo ‘z mp wt‘prlwwy WetecteW my t‘1 I‘

ts ‘r’p zf ‘sp usual  KTRISKAR ‘sl‘ l s‘l‘p zf xtnrz0

tyop‘prxtyl‘tzy fzr t‘ ozps yz‘ mp‘zkpy êt‘s wzrtnlw npr‘lty‘y

‘sl‘ ‘sprp ts lwsz1 nzrrpspzyotyr ‘z ‘sl‘ s‘l‘p1 l s‘l‘p zf

macro0tyop‘prxtyl‘tzy fzr ‘sp KTRISKAR62 (‘sl‘ ts1 ly

znnlstzy—ty l npr‘lty ‘pxpzrlw ots‘lynp—zy êstns t‘ ts yz‘

prpop‘prxtypo êstns zf t‘s z’‘p’‘0s‘l‘ps znn’rs-E ‘sl‘ ‘sp



KTRISKAR’s s‘l‘ps zf xtnrz0tyop‘prxtyl‘tzy lrp incarnateW

my s‘l‘ps zf q’ly‘’x0psystnlw s’pprpzst‘tzy ozps yz‘

nslyrp ‘sts (’s’lw- fln‘1 I’‘ rtépy ‘sp ‘r’‘s zf ‘sp

KTRISKAR0nzyot‘tzylws—plns êt‘s ly typ’‘0s‘l‘p zf ‘sp

KTRISKAR zy ‘sp protasis0stop lyo ‘sp nzrrpspzyotyr

z’‘p’‘0s‘l‘p zy ‘sp apoWosis0stop1 lyo ‘lkpy ‘zrp‘spr

nzxpwp‘pwy opsnrtmtyr ‘sp op‘prxtyl‘tzy rpwl‘tzy mp‘êppy

‘sp KTRISKAR’s typ’‘0 lyo z’‘p’‘0s‘l‘ps—l s‘l‘p zf xtnrz0

tyop‘prxtyl‘tzy fzr ‘sp KTRISKAR ts an inWication zf l s‘l‘p

zf xlnrz0tyop‘prxtyl‘tzy fzr t‘1 Rtnrz0tyop‘prxtyl‘tzy fzr

‘sp KTRISKAR u’s‘tfips assuming  ‘sp nzrrpspzyotyr xlnrz0

tyop‘prxtyl‘tzy1

Ty ‘sp wpépw zf ‘sp wzrtnlw mlrp mzyps: asz’rs ‘sp

fzwwzêtyr fzrx zf tyfprpynp ts yz‘ logically élwto1

 

If A1 ‘spy I1 Sz‘ ypnpsslrtwy A → Sz‘ ypnpsslrtwy I16k

 

plr‘tn’wlr tys‘lynps zf ‘sts tyfprpynp0fzrx lrp1 ypépr‘spwpss1

rl‘tzylwwy ’spf’w1 ylxpwy1 ls mlsps zf Peircean abWuctions zf

l ppn’wtlr ktyo: non-necessity abWuctions 1 Hzystopr Wp‘pr1 If

sp êtys ty ‘sp wz‘‘pry1 sp êtww m’y l IRW1 I’‘ zf nz’rsp t‘ ts

yz‘ l ypnpsst‘y ‘sl‘ sp êtww êty ty ‘sp wz‘‘pry1 Wp tyfpr (yz‘

ty l wzrtnlwwy élwto êly1 m’‘ s‘tww q’t‘p u’s‘tfipowy-: I‘ ts

(‘sprpfzrp- yz‘ l ypnpsst‘y ‘sl‘ Wp‘pr êtww m’y l IRW1 Tr

nzystopr ‘sp Lptrpr0nz’y‘pr1 If ‘sts plr‘tn’wlr l‘zx opnlys

l‘ t 1 ‘spy ‘sp Lptrpr0nz’y‘pr êtww nwtnk l‘ t+ff1 I’‘ t‘ ts yz‘ l

ypnpsst‘y ‘sl‘ ‘sp l‘zx opnlys l‘ t 1 Wp tyfpr: I‘ ts

(‘sprpfzrp- yz‘ l ypnpsst‘y ‘sl‘ ‘sp Lptrpr0nz’y‘pr êtww nwtnk

l‘ t+ff1 asp tyfprpy‘tlw q’lwt‘y zf l yzy0ypnpsst‘y lmo’n‘tzy

opppyos1 zf nz’rsp1 zy ‘sp léltwlmtwt‘y (xzrp prpntspwy

spplktyr: ‘sp extent zf ‘sp léltwlmtwt‘y- zf rz’‘ps zf

ypnpsst‘l‘tzy ‘sl‘ lrp étlmwp alternatikes ‘z ‘sp rz’‘p zf

ypnpsst‘l‘tzy prpspy‘po my ‘sp firs‘ zf ‘sp lmo’n‘tép

tyfprpynp’s ‘êz prpxtsps1 ‘sp prpxtsp êt‘s ‘sp fzrx “If A1

‘spy I”—rz’‘ps ‘sl‘ xtrs‘ wplo ‘z ‘sp ypnpsst‘y zf I eken



in the absence zf ‘sp ypnpsst‘y zf A1 Iy ‘sp ‘êz pxlxpwps zf

yzy0ypnpsst‘y lmo’n‘tzys u’s‘ loo’npo1 ‘sp tyfprpy‘tlw

q’lwt‘y ts rl‘spr strs (’yopr yzrxlw ntrn’xs‘lynps1 êstns

êp—q’t‘p l’‘zxl‘tnlwwy—lss’xp ‘z zm‘lty-1 lyo ty ‘sp

spnzyo lmo’n‘tzy s‘tww strspr ‘sly ty ‘sp firs‘1

I‘ sppxs ‘z xp ‘sl‘ êsl‘ I nlwwpo “‘sp op‘pn‘tzy zf xlnrz0

tyop‘prxtyl‘tzy” my l KTRISKAR ts ty fln‘ ‘sp pprfzrxlynp1

my ‘sp KTRISKAR1 zf l yzy0ypnpsst‘y lmo’n‘tzy1 zy ‘sp

mlsts zf t‘s typ’‘0z’‘p’‘ nzyot‘tzylws lyo zy ‘sp mlsts zf l

s‘l‘p zf xtnrz0tyop‘prxtyl‘tzy fzr t‘1 asp lmo’n‘tzy ts

flwwtmwp1 m’‘ ‘sl‘ ozps yz‘ xply ‘sl‘ t‘ ts yz‘ rplszylmwp1

Mlétyr nlwwpo t‘ “rplszylmwp”1 I txxpotl‘pwy loo ‘sl‘ l

KTRISKAR yppo yz‘ slép lyy topl zf how  t‘ lrrtéps l‘

pzs‘’wl‘tyr xlnrz0tyop‘prxtyl‘tzy1 wp‘ lwzyp zf szê

rplszylmwp ‘sp prznpo’rp ts1 asp KTRISKAR êstns ts ‘sp

s’xly mrlty npr‘ltywy sls yz topl zf szê t‘ nzxps ‘z

nzynw’op ‘sl‘ ‘sprp ts xlnrz0tyop‘prxtyl‘tzy fzr t‘ (ty fln‘1

t‘ ts py‘trpwy ’ylêlrp zf ‘sp tyfprpynp-E a Yortiori1 t‘ sls yz

topl zf szê rplszylmwp1 ’yopr ‘sp ntrn’xs‘lynps1 lrp ‘sp

yzy0ypnpsst‘y lmo’n‘tzys t‘ pprfzrxs1 I‘ u’s‘ txpwpxpy‘s ‘sp

prznpo’rp1 Ayo t‘ prpspy‘s us —‘sp s’xly s’mupn‘s zf

nzysntz’sypss—in the moWe oY consciousness êt‘s ‘sp

conclusions (merely êt‘s ‘sp nzynw’stzys1 lyo ‘szsp not as

nzynw’stzys- zf t‘s l’‘zxl‘tnlwwy pprfzrxpo1 zmupn‘tépwy

rplszylmwp tyfprpynps: Wp slép1 yzrxlwwy1 ‘sp

nzysntz’sypss zf xlnrz0tyop‘prxtyl‘tzy Yor us —‘sp fppwtyr

‘sl‘ êp xtrs‘ oz this 1 zr lw‘pryl‘tépwy that 1 ‘sp fppwtyr zf

xlyy pzsstmtwt‘tps zppy ‘z ’s now E ‘sts nzysntz’sypss

s‘plotwy lnnzxplytps z’r êlktyr sz’rs zf yzrxlw wtfp1 If ‘sts

nzysntz’sypss zf frppozx êprp lwêlys zr ’s’lwwy ’y‘r’p1 its

insistent occurrence êz’wo mp q’t‘p ’ypxpwltylmwp frzx ‘sp

mtzwzrtnlw pzty‘ zf étpê1

Mlétyr spzkpy l‘ szxp wpyr‘s lmz’‘ ‘sp op‘pn‘tzy0

przmwpx fzr KTRISKARs1 I fiylwwy nzxp ‘z ‘sp

op‘prxtyl‘tzy0przmwpx1 Wsprpls ‘sp op‘pn‘tzy0przmwpx

nzynprys ‘sp s‘l‘ps zf xlnrz0tyop‘prxtyl‘tzy fzr l



KTRISKAR1 ‘sp op‘prxtyl‘tzy0przmwpx nzynprys ‘sp s‘l‘ps

zf xtnrz0tyop‘prxtyl‘tzy fzr t‘1 asprp ts1 zmétz’swy1 yz

tyopppyopy‘ op‘prxtyl‘tzy0przmwpx nzynprytyr ‘sp s‘l‘ps

zf macro0tyop‘prxtyl‘tzy fzr l KTRISKAR1 stynp l

KTRISKAR rps‘rtn‘s xlnrz0tyop‘prxtyl‘tzy kia—zywy kia—

rps‘rtn‘tyr xtnrz0tyop‘prxtyl‘tzy1 Ltkpêtsp1 ‘sprp ts yz

tyopppyopy‘ op‘pn‘tzy0przmwpx nzynprytyr ‘sp s‘l‘ps zf

micro0tyop‘prxtyl‘tzy fzr l KTRISKAR: l KTRISKAR ozps

yz‘ op‘pn‘ ‘spsp s‘l‘ps1 t‘ ts stxpwy in ‘spsp s‘l‘ps (zr

rl‘spr1 szxp xtnrzsnzptn plr‘ zf t‘-1 lyo zy ‘sptr mlsts t‘

“op‘pn‘s”—‘sl‘ ts: txpwpxpy‘s ly lmo’n‘tép tyfprpynp zf

‘sp pxts‘pynp zf—‘sp nzrrpspzyotyr s‘l‘ps zf xlnrz0

tyop‘prxtyl‘tzy1 I przpzsp (spp lmzép- ‘sl‘ ‘sp s‘l‘ps zf

xtnrz0tyop‘prxtyl‘tzy fzr l KTRISKAR—ty ‘spxspwéps

s‘l‘ps zf p’rp pzsstmtwt‘y—lrp incarnateW ty s‘l‘ps zf

ln‘’lwt‘y: in states oY fuantum-physical superposition1 If sz1

l KTRISKAR’s lmzwtsstyr zf xtnrz0tyop‘prxtyl‘tzy ts yz‘ l

szr‘ zf creatio ex nihilo1 yz‘ pépy l creatio z’‘ zf ‘sp

xzoprl‘p nihilum  zf p’rp pzsstmtwt‘y1 Rl‘spr1 ‘sl‘ lmzwtsstyr

ts like ‘sp xlktyr0nwplr1 ‘sp xlktyr0prpntsp zf l élr’p

‘prx1 zf l ‘prx ‘sl‘ nly mp xlop nwplr zr prpntsp ty xzrp

‘sly zyp êlyE ty z‘spr êzros1 t‘ ts xzrp wtkp l opntstzy ‘sly

l nrpl‘tzy1 Hwplrwy1 q’ly‘’x psystns nzy‘rtm’‘ps nr’ntlwwy ‘z

léztotyr ‘sp lppplrlynp ‘sl‘ ‘sp êzrk zf l KTRISKAR x’s‘

mp szxp‘styr wtkp ‘sp nrpl‘tép êzrk zf Lzo1

I’‘ ‘sp npy‘pr zf ‘sp op‘prxtyl‘tzy0przmwpx ts ‘sl‘

s’pprpzst‘tzys sppx ‘z x’‘l‘p ty‘z opfiyt‘p s‘l‘ps my p’rp

nslynp1 If ‘sprp ts1 zy l npr‘lty znnlstzy1 l s‘l‘p zf xtnrz0

tyop‘prxtyl‘tzy fzr l KTRISKAR lyo t‘ ts yz‘ prpop‘prxtypo

êstns zf ‘sp spéprlw typ’‘0s‘l‘ps zf ‘sp KTRISKAR znn’rs l‘

‘txp t 1 ‘spy plns zf ‘spsp typ’‘0s‘l‘ps sls1 zy ‘sp rtépy

znnlstzy lyo ls ly tyrrpotpy‘ ty l q’ly‘’x0psystnlw

s’pprpzst‘tzy s‘l‘p1 l npr‘lty zmupn‘tép przmlmtwt‘y zf

znn’rrpynp l‘ t 1 S’ppzsp t‘ ts prpop‘prxtypo ‘sl‘ zyp zf ‘sp

KTRISKAR’s typ’‘0s‘l‘ps znn’rs l‘ t—lw‘sz’rs t‘ ts yz‘

prpop‘prxtypo which  zf ‘sp KTRISKAR’s typ’‘0s‘l‘ps



znn’rs l‘ t 1 aspy ‘sp xpy‘tzypo przmlmtwt‘tps loo ’p ‘z 61

fzr znn’rrpynp l‘ t—‘sz’rs yzyp zf ‘spx is 6 fzr znn’rrpynp

l‘ t 1 Later1 ‘sp przmlmtwt‘tps zf ‘sp typ’‘0s‘l‘ps s‘tww loo ’p ‘z

61 fzr znn’rrpynp l‘ t 1 m’‘ yzê one zf ‘sp przmlmtwt‘tps is 6

fzr znn’rrpynp l‘ t  (lyo lww ‘sp z‘spr zyps lrp1 ‘sprpfzrp1 5-1

asp s’pprpzst‘tzy s‘l‘p sls x’‘l‘po ty‘z opfiyt‘pypss1 ty

z‘spr êzros1 one zf ‘sp xtnrzsnzptn typ’‘0s‘l‘ps zf ‘sp

KTRISKAR sls yzê mppy WetermineW ‘z znn’r l‘ t  (lyo

lnnzrotyrwy1 rtépy ‘sl‘ ‘sp KTRISKAR ts êpww0f’yn‘tzytyr1

zyp zf t‘s xlnrzsnzptn z’‘p’‘0s‘l‘ps sls mppy op‘prxtypo

‘z znn’r l‘ t+ff-1 asp przmwpx ts ‘sl‘ slytyr “‘sts typ’‘0s‘l‘p

sls yzê mppy op‘prxtypo ‘z znn’r” sppxs l p’rpwy

xp‘lpszrtnlw êly zf spplktyrE fzr ‘sprp lppplrs ‘z slép

mppy no one anW nothing  ‘sl‘ oto ‘sp op‘prxtytyr1 asp

KTRISKAR1 npr‘ltywy1 lppplrs ‘z slép yz‘styr ‘z oz1

nl’slwwy1 êt‘s ‘sp x’‘l‘tzys ty‘z opfiyt‘pypss zf ‘sp

s’pprpzst‘tzy s‘l‘ps ‘sl‘ tynlryl‘p t‘s s‘l‘ps zf xtnrz0

tyop‘prxtyl‘tzy1 aspsp x’‘l‘tzys lppplr ‘z znn’r my p’rp

nslynp1 ‘sp KTRISKAR slétyr yz nzy‘rzw êsl‘szpépr zépr

‘spx1

If ‘sts ‘’rypo z’‘ ‘z mp ‘sp ‘r’p rpyprlw s‘l‘p zf ‘sp

xl‘‘pr1 ‘spy ‘sprp êz’wo mp yz :MMIL:APs  in the strict

sense1 lww :MMIL:APs  (t1p11 ‘sp ‘styrs ‘sl‘ zyp

ypépr‘spwpss nlwws “KTRISKARs”1 pprslps z’‘ zf slmt‘-

êz’wo mp :MMIL:APs  only in an attenuateW sense1 Mzr

‘spy êz’wo slép yz Weterminer ty ‘sp ‘r’p spysp zf ‘sp

êzroE68 ‘sptr sz0nlwwpo “op‘prxtypr” êt‘s rpsppn‘ ‘z

xtnrzsnzptn tyop‘prxtyl‘tzy (lyo spynp lwsz xlnrzsnzptn

tyop‘prxtyl‘tzy- êz’wo mp pure chance1 :MMIL:APs  slép

lwrploy mppy fz’yo ‘z slép yz Wetector ty ‘sp ‘r’p spysp zf

‘sp êzroE ‘sptr sz0nlwwpo “op‘pn‘zr” zf xlnrzsnzptn

tyop‘prxtyl‘tzy ts yz‘ rplwwy l op‘pn‘zr m’‘1 sz ‘z spplk1 ly

inYerential postulator1 Awrploy fzr ‘sts rplszy lwzyp1 lww

:MMIL:APs  lrp :MMIL:APs  zywy ty ly l‘‘py’l‘po spysp

(kppptyr ty xtyo êsl‘ “KTRISKAR” ts ly lnrzyyx fzr-1 I’‘



‘sp seconW px‘pystzy (zr ‘styytyr- zf ‘sp xplytyr zf ‘sp

‘prx “KTRISKAR”1 yzê ‘srpl‘pytyr1 êz’wo mp nzystoprlmwy

xzrp przmwpxl‘tn ‘sly ‘sp firs‘1 Rpnlww ‘sl‘ I lsspr‘po ‘sl‘ t‘

ts txpzsstmwp ‘z xlkp l KTRISKAR z’‘ zf ‘sp SHR“AHaTR

mpnl’sp ‘sprp ts yz kyzêy êly ‘z Wetermine ‘sl‘ l rlot’x

l‘zx opnlys1 zr ozps yz‘ opnly1 l‘ ‘txp t 1 Hwplrwy1 ty

lsspr‘tyr ‘sts1 I txpwtnt‘wy pxnw’opo p’rp (zmupn‘tép- nslynp

frzx mptyr l êly zf Wetermining ‘sl‘ l rlot’x l‘zx

opnlys1 zr ozps yz‘ opnly1 l‘ l rtépy ‘txp1 I slo rzzo

rplszy fzr ‘sts pxnw’stzy: p’rp nslynp z’rs‘ yz‘ ‘z mp

nzystoprpo l spwpn‘tép lrpy‘1 lyo t‘ z’rs‘ yz‘ ‘z mp

nzystoprpo l nl’slw lrpy‘1 I’‘ yzê t‘ sppxs ‘sl‘ p’rp

nslynp sls ‘z mp incluWeW lxzyr ‘sp pzsstmwp Weterminers

lyo ‘sl‘ ‘sp yz‘tzy zf l Weterminer sls ‘z mp s‘rp‘nspo ty

‘sts xlyypr1 sz ‘sl‘ l‘ wpls‘ in an attenua teW sense oY the

term  “KTRISKAR” ‘sprp nly mp KTRISKARs1 Ayo p’rp

nslynp xly êpww mp ‘sp zywy op‘prxtypr—“op‘prxtypr” (ty
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KTRISKAR1 Ehance 0KTRISKARs xly êpww mp1 my yl‘’rlw

ypnpsst‘y1 ‘sp zywy :MMIL:APs  ‘sprp nly mp1
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KTRISKARs—‘sts ts êsl‘ xlyy êz’wo lnnpp‘ ls ‘sp
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Mzr ‘sp mtzwzrtnlw ’spf’wypss zf l nslynp0KTRISKAR—‘sl‘

ts1 t‘s nzy‘rtm’‘tzy ‘z ‘sp s’rétélw nlplnt‘y zf ‘sp zrrlytsx

‘sl‘ ts pq’tpppo êt‘s t‘—ts spéprpwy wtxt‘po1 A nslynp0

KTRISKAR nly sprép ls l ‘tp0mrplkpr ty st‘’l‘tzys êsprp t‘

ts yz‘ txpzr‘ly‘ êsl‘ (lxzyr ‘sp rtépy lw‘pryl‘téps- ts

ozyp—êsprp t‘ ts zywy txpzr‘ly‘ ‘sl‘ szxp‘styr (lxzyr ‘sp

rtépy lw‘pryl‘téps- be ozyp1 A nslynp0KTRISKAR êtww

npr‘ltywy slép I’rtoly’s Ass frzx oytyr zf s‘lrél‘tzy1 I’‘ t‘

êtww zywy lnntopy‘lwwy—zywy my nslynp—spwp ‘sp pzzr lytxlw

‘z psnlpp frzx ‘sp wtzy’s xlê1

Hslynp0KTRISKARs lrp :MMIL:APs  ty l mrzlopypo

spysp zf ‘sp ‘prx1 m’‘ ‘spy stxpwy oz yz‘ slép pyz’rs zf

KTRISKAR0szzo ‘z fi‘ lww ‘sp fln‘s zf pézw’‘tzylry mtzwzry1

Mzêpépr1 l‘ ‘sts pzty‘ I x’s‘ nzyfpss xy tryzrlynp1 I oz yz‘

kyzê szê l KTRISKAR ‘sl‘ ts more than  l nslynp0

KTRISKAR ts psystnlwwy rplwtzpo zr rplwtzlmwp1 Mprp êp slép

‘sp ‘r’wy slro przmwpx fzr ‘sp KTRISKAR0przupn‘1 I‘ ts yz‘

pyz’rs ‘sl‘ pézw’‘tzylry mtzwzry sls1 q’t‘p pwl’stmwy1 l

pwlnp fzr :MMIL:APs  ‘sl‘ lrp xzrp ‘sly nslynp0

KTRISKARsE t‘ êz’wo sppx ‘sl‘ ‘sp psystnlw

txpwpxpy‘l‘tzy zf s’ns opétnps x’s‘ lwsz mp opsnrtmpo ty l

‘r’p lyo nzyétyntyr êly1 asp êsprpêt‘slw fzr l szw’‘tzy zf

‘sp przmwpx1 lss’xtyr ‘sl‘ t‘ sls l szw’‘tzy1 xly mp

pxppn‘po ‘z mp fz’yo ty npr‘lty1 yz‘ yp‘ nwplrwy

lsnpr‘ltylmwp q’ly‘’x0psystnlw fpl‘’rps zf ‘sp mrlty1

(Wsprp pwsp xtrs‘ t‘ mp fz’yoE- Awzyr êt‘s z‘sprs1 I surmise

‘sl‘ ‘szsp fpl‘’rps lrp nwzspwy nzyypn‘po ‘z1 pprslps

topy‘tnlw êt‘s1 npr‘lty sypz‘spstzpo q’ly‘’x0psystnlw

fpl‘’rps zf ‘sp mrlty êstns1 s’ppzspowy1 pylmwp t‘ ‘z mrtyr

fzr‘s nzysntz’sypss1 I’‘ ‘sts—yz‘ épry prpntsp—surmise ts

lww I slép1

Iy zropr ‘z otsppw ly txprpsstzy ‘sl‘ xy tryzrlynp ts

xprpwy pprszylw1 nzystopr ‘sp q’ly‘’x0‘spzrp‘tnlw xzopw zf
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Annzrotyr ‘z S‘lpp (’‘twtztyr q’ly‘’x0‘spzrp‘tnlw topls zf

Qzsy ézy Sp’xlyy’s-1 l s’xly ln‘tzy—sly1 rltstyr zyp’s

lrx—sls ‘êz lsppn‘s1 ‘sp nzysntz’s ty‘py‘tzy lyo ‘sp

psystnlw ln‘tzy wtykpo ‘z t‘1 lyo t‘ ts op‘prxtypo my fz’r

prznpssps (szxp zf êstns1 ty ‘sptr ‘’ry1 opsprép ‘sp ylxp

“ln‘tzy”1 szxp zf êstns ozy’‘-: prznpss 51 prznpss 61

prznpss 21 prznpss k1 Mzwwzêtyr ézy Sp’xlyy’s ‘prxtyzwzry1

prznpss 2 ts ‘sp ’yots‘’rmpo pézw’‘tzy zf ‘sp psystnlw
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zf q’ly‘’x ‘spzry1 m’‘ yzyp‘spwpss ypnpsslry tf q’ly‘’x
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s‘l‘ts‘tnlw r’wps sppntfipo my ‘sp ‘spzry” (28E ‘sp pxpslsts ts

S‘lpp’s-1 asts lnnz’y‘ ts wtkpwy ‘z wplép ‘sp rplopr êt‘s ‘sp

txprpsstzy ‘sl‘ ‘sp ’w‘txl‘p lyo opntstép lrpy‘ zf l s’xly

ln‘tzy ts1 lnnzrotyr ‘z S‘lpp1 not  ‘sp s’xly mptyr ‘z êszx

‘sp ln‘tzy ts lsnrtmpo1 lyo not  ‘sp sz’w zr s’mupn‘ zf

nzysntz’sypss zf ‘sl‘ s’xly mptyr—lyo S‘lpp nz’wo slrowy

otslrrpp1 rtépy sts nwltx “I ty‘rzo’np yz rszs‘s” lyo sts

pyozrspxpy‘ zf Wtwwtlx Qlxps’s otn‘’x “asp ‘sz’rs‘ t‘spwf
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‘sl‘ ts npr‘ltywy nzy‘rlry ‘z S‘lpp’s mps‘ ty‘py‘tzys: ‘sp

txprpsstzy ‘sl‘ ‘sp ’w‘txl‘p lyo opntstép lrpy‘ zf l s’xly

ln‘tzy ts pépy not  ‘sp xpy‘lw prznpss zf ‘sp s’xly mptyr ‘z
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zr sts sz’w1 zr sts xpy‘lw prznpss rp‘ltypo ‘sp rtrs‘ ‘z select

mpfzrp ln‘’lwtzl‘tzy (zr pprslps stx’w‘lypz’s êt‘s t‘- the

possibility th at is to be actualizeW1 I’‘ lnnzrotyr ‘z S‘lpp’s

lnnz’y‘1 ‘sp ty‘pyotyr lrpy‘—êstns ts fzr S‘lpp ‘sp xpy‘lw

prznpss zf ‘sp s’xly mptyr—ozps npr‘ltywy not  rp‘lty ‘sl‘

rtrs‘1 Mzr lnnzrotyr ‘z S‘lpp nature  yz‘ zywy ln‘’lwtzps m’‘
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asp spwpn‘tzy zf ‘sp z’‘nzxp ts1 lnnzrotyr ‘z S‘lpp1 ’styr
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25661 k9–k:-: If l prznpss 6 ln‘tzy e1 êt‘s l plr‘tn’wlr

prznpss k z’‘nzxp1 ts ‘sp firs‘ pwpxpy‘ ty l épry rlpto
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“psspy‘tlwwy topy‘tnlw” prznpss 6 ln‘tzys—lyo ‘sprpfzrp ‘sp
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‘sp ty‘pyotyr lrpy‘ zf l s’xly ln‘tzy (êstns lrpy‘ ts fzr

S‘lpp—‘z rpppl‘—‘sp s’xly mptyr’s xpy‘lw prznpss- sls
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spzkpy1 ‘sp nsztnp lwrploy mppy xlop( Typ xly êpww lsk: Is
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s’xly ln‘tzy nzysts‘s tyE asp xprp xpy‘lw tysts‘pynp zy ly

z’‘nzxp chosen by nature  (m’‘ ts t‘ pépy ‘sl‘E1 zr ts t‘

xprpwy ‘sp xpy‘lw tysts‘pynp zy l npr‘lty ktyo zf
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nzynpp‘’lw ty yl‘’rp—’w‘txl‘pwy mp rpszwépo my loélynps ty

‘sp pxptrtnlw sntpynpsE asp nzyypn‘tzy ts lww ‘zz zf‘py

lsspr‘po ‘z wtp ty ‘sp s’mupn‘s’ nzyfz’yotyr yl‘’rps1 m’‘ ‘sp

xprp fln‘ ‘sl‘ ‘êz przmwpxs lrp zf pq’lw txppyp‘rlmtwt‘y ‘z

‘sp s’xly xtyo ozps yz‘ txpwy ‘sl‘ ‘sprp ts l przfz’yo

ty‘propppyopynp mp‘êppy ‘sp ‘êz1 asprp ts szêpépr ly

zmétz’s êly ty êstns q’ly‘’x xpnslytns xtrs‘ slép l

mplrtyr zy ‘sp pstwzszpstnlw xtyo0mzoy przmwpx: tf q’ly‘’x

xpnslytns txpwtps ‘sl‘ fzr szxp psystnlw pépy‘s ‘sprp ts yz

psystnlw nl’sp1 ‘spy l‘ wpls‘ ‘sp épry s‘rzyr élrtly‘s zf ‘sp

sz0nlwwpo “prtyntpwp zf nl’slw nwzs’rp” zf ‘sp psystnlw rplwx

wzsp x’ns zf ‘sptr nzrrzmzrl‘tép ’yoprptyytyr ty psystns ls

prln‘tnpo my rplw psystnts‘s ls s’ns1 lyo lrp ‘s’s

nzys‘rltypo ‘z ‘sp sppn’wl‘tép psystnlwtsx loélynpo my

xp‘lpsystntlys1 Mzêpépr1 ’ywpss zyp lss’xps l s‘rzyr

éprstzy zf ‘sp prtyntpwp zf s’ffintpy‘ rplszy1 êstns êz’wo

pxnw’op nslynp pépy‘s ty prtyntpwp1 pépy pépy‘s s’ppzspowy

yz‘ nl’spo my szxp psystnlw nl’sp lrp yz‘ txxpotl‘pwy

‘sprpmy nl’spo my szxp non 0psystnlw nl’sp1 Rzrpzépr ‘sp



fln‘ ts ‘sl‘ yz‘ lww zf ‘sp ty‘prprp‘l‘tzys zf q’ly‘’x

xpnslytns txpwy tyop‘prxtyts‘tn ‘nsztnps’ zf pépy‘s: ypt‘spr

‘sp xlyy0êzrwos ty‘prprp‘l‘tzy yzr l Izsxtly stoopy

élrtlmwp ty‘prprp‘l‘tzy lss’xp tyop‘prxtytsx1 “épy ty ‘sp

xzs‘ zmétz’s ‘spzrp‘tnlw ypx’s mp‘êppy q’ly‘’x

xpnslytns lyo pstwzszpsy zf xtyo1 ‘sp ‘spzrp‘tnlw rlty ts

x’ns sxlwwpr ‘sly tyt‘tlwwy ‘sz’rs‘1 T’r ’yoprs‘lyotyr zf

‘sp zy‘zwzry l‘ l xtnrzpsystnlw wpépw ts tyoppo sz wtxt‘po

‘sl‘ u’s‘ lmz’‘ lyy pzst‘tzy ty ‘sp pstwzszpsy zf xtyo nly

mp nzys‘r’po ty s’ns l êly ‘sl‘ t‘ ts ty lrrppxpy‘ êt‘s

q’ly‘’x xpnslytns1 l‘ wpls‘ ty zyp zf t‘s pzsstmwp

’yoprs‘lyotyrs1 asprp ts1 szêpépr1 zyp pstwzszpstnlw

nzynpp‘ ‘sl‘ sls q’t‘p strytfinly‘ mplrtyr zy q’t‘p l y’xmpr

(m’‘ yz‘ lww- ty‘prprp‘l‘tzys zf q’ly‘’x xpnslytns1 I‘ ts ‘sp

nzynpp‘ zf ty‘py‘tzylwt‘y1 Iy ‘sts plppr t‘ êtww mp lrr’po ‘sl‘

‘sp nzynpp‘ zf ty‘py‘tzylwt‘y ts ‘sp xzs‘ przxtstyr

‘spzrp‘tnlw mrtorp mp‘êppy ‘sp ty‘prprp‘l‘tzy zf q’ly‘’x

xpnslytns lyo ‘sp pstwzszpsy zf xtyo1 Mzê q’ly‘’x

xpnslytns ts nzyypn‘po ‘z nzysntz’sypss ts ty ‘sp pyo

opppyopy‘ zy szê êp ‘styk ‘sl‘ nzysntz’sypss ts rpwl‘po ‘z

ty‘py‘tzylwt‘y1
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asp nzxxzy ’yoprs‘lyotyr zf ‘sp przmwpx s’rrz’yotyr

q’ly‘’x xpnslytns ts zyp zf ty‘prfprpynp: ‘sp tyéps‘trl‘po

pspyzxpyl lrp sz sxlww ‘sl‘ t‘ mpnzxps ’yléztolmwp ‘z yz‘

nslyrp ‘sptr przppr‘tps o’rtyr xpls’rpxpy‘1 asp zmsprépr

ts ypépr l plsstépwy rppzr‘tyr py‘t‘y1 m’‘ lwêlys l rplwt‘y0

nslyrtyr ty‘prfprtyr py‘t‘y1 asp rplw przmwpx zf q’ly‘’x

xpnslytns ts lwsz yz‘ yp‘ f’wwy nlp‘’rpo my s‘l‘tyr ‘sl‘

plr‘tnwps mpslép wtkp êléps êspy ’yzmsprépo1 Wstwp ‘sts ts

‘r’p ty l épry rpyprlw êly1 t‘ ozps yz‘ yp‘ pynzxplss ‘sp



f’ww rrlét‘y zf ‘sp przmwpx ‘sl‘ ‘sp épry yl‘’rp zf ‘sp zmupn‘

mpfzrp xpls’rpxpy‘ ts s’ns ‘sl‘ êp nlyyz‘ nzxprpspyo t‘1

asp zmupn‘s zf q’ly‘’x xpnslytns oz yz‘ slép ‘sp slxp

topy‘t‘y nrt‘prtl ls nwlsstnlw nzynrp‘p py‘t‘tps1 Mzr pxlxpwp1 tf

êp slép ‘êz mzxps lyo ‘êz nwlsstnlw zmupn‘s A lyo I1 ‘sp

s‘l‘p êsprpmy A ts ty ‘sp wpf‘ mzx lyo I ts ty ‘sp rtrs‘ mzx ts

ots‘tyn‘ frzx ‘sp s‘l‘p êsprpmy ‘sp ‘êz zmupn‘s lrp sêt‘nspo

s’ns ‘sl‘ I ts ty ‘sp wpf‘ mzx lyo A ts ty ‘sp rtrs‘ mzx1 Iy

q’ly‘’x xpnslytns ‘spsp s’ppzspowy otffprpy‘ s‘l‘ps lrp

tyots‘tyr’tsslmwp1 Wspy yz‘ xpls’rpo1 q’ly‘’x zmupn‘s lrp

ty l s‘rlyrp s‘l‘p ‘sl‘ ts yp‘ ‘z mp f’wwy ’yoprs‘zzo1 I‘ ts

nlwwpo ‘s’pprpzst‘tzy’1 lyo oyylxtns zf ‘spsp s‘l‘ps nly mp

nlwn’wl‘po êt‘s ‘sp rzm’s‘ lyo êpww0ps‘lmwtsspo ‘Snsröotyrpr

pq’l‘tzy’1 m’‘ ’yoprs‘lyotyr êsl‘ t‘ xplys ‘z mp ty ‘sts

s‘l‘p sls przépo pw’stép ‘z s’ns ly px‘py‘ ‘sl‘ t‘ xtrs‘ mp

o’p ‘z l wtxt‘l‘tzy zf s’xly ’yoprs‘lyotyr1 t1p1 l Ply‘tly

mz’yolry zf rplszy1 ls ‘sp mpslétzr zf plr‘tnwps ty ‘sts s‘l‘p

sppxs ‘z opfy ‘sp wlês zf wzrtn1 Iy l élrtl‘tzy zf ‘sp flxz’s

‘êz0swt‘ pxpprtxpy‘1 t‘ nly mp sszêy ‘sl‘ plr‘tnwps nlplmwp

zf ‘rlépwtyr ‘srz’rs pxln‘wy ‘êz pzsstmwp pl‘sêlys ty ly

pxpprtxpy‘lw sp‘’p fzwwzê ypt‘spr ‘sp firs‘1 spnzyo1 mz‘s

pl‘ss1 zr yz pl‘s1 yp‘ ‘spsp lrp ‘sp zywy pzsstmtwt‘tps

lwwzêpo fzr ty nwlsstnlw ‘styktyr1 asl‘ ‘sp plr‘tnwps oz yz‘

‘lkp mz‘s pl‘ss nly mp sszêy my ty‘prr’p‘tyr ‘sp

pxpprtxpy‘1 êstns wplos ‘z ‘sp otsnzépry zf ‘sp plr‘tnwp ty

zyp zf ‘sp ‘êz pl‘sêlys1 m’‘ ‘sl‘ ‘sp plr‘tnwps oz yz‘ ‘rlépw

‘srz’rs zyp pl‘s zywy1 nly mp sszêy my mwznktyr zyp zf ‘sp

‘êz pl‘sêlys1 asts ty pffpn‘ nslyrps ‘sp s‘l‘ts‘tnlw

ots‘rtm’‘tzy zf przppr‘tps zf ‘sp plr‘tnwps wplétyr ‘sp

lpplrl‘’s1 nzxplrpo ‘z ‘sp zrtrtylw nlsp êsprp mz‘s

pl‘sêlys êprp zppy1 asl‘ ‘sp plr‘tnwps oz yz‘ ‘rlépw étl

szxp z‘spr rz’‘p nly mp opxzys‘rl‘po my mwznktyr mz‘s

pl‘sêlys1 êstns rps’w‘s ty yz plr‘tnwps wplétyr ‘sp

lpplrl‘’s êsl‘szpépr1

A op‘ltwpo opsnrtp‘tzy zf ‘sts pxpprtxpy‘ êls p’mwtsspo my

Kléto Awmpr‘ (Awmpr‘ 6AA8-1 m’‘ ‘sp ‘pnsytnlw op‘ltws lrp l‘



‘sts pzty‘ yz‘ ypnpsslry ‘z nzxprpspyo ‘sp prpotnlxpy‘1

Szxp slép s’rrps‘po ‘sl‘ êp yppo ‘z rpétsp ‘sp wlês zf

wzrtn ‘z xlkp rzzx fzr ‘sp mpslétzr zf q’ly‘’x plr‘tnwps1

m’‘ pépy ‘sl‘ êz’wo yz‘ spwp ’s ty ’yoprs‘lyotyr êsl‘ ts

rztyr zy ty ‘sts nlsp1 ls ‘sprp lrp z‘spr fpl‘’rps zf

q’ly‘’x mpslétzr ‘sl‘ opfy s’xly ’yoprs‘lyotyr s’ns ls

yzy0wznlwt‘y1 Wlr‘tnwps py‘lyrwpo ty l s’pprpzst‘tzy mpslép

szxpszê ls tf ‘spy êprp zywy zyp ‘styr1 Rpls’rtyr zyp

py‘lyrwpo plr‘tnwp sls txxpotl‘p pffpn‘s zy flr rpxzépo

plr‘tnwps êt‘s êstns t‘ ts py‘lyrwpo êt‘sz’‘ lyy ‘txp opwly1

opspt‘p xlsstép ots‘lynps ty mp‘êppy ‘spx1 Wstwp ‘sts

mpslétzr ts npr‘ltywy yz‘ pxnw’opo my s‘lyolro wzrtn1 t‘

sppxs ‘z mp tynzysts‘py‘ êt‘s ‘sp ty‘’t‘tzy ‘sl‘ ‘sp êzrwo ts

xlop ’p frzx ots‘tyn‘ plr‘tn’wlrs1 asp przmwpx êt‘s

q’ly‘’x xpnslytns ts ‘s’s yz‘ stxpwy ‘sp ty‘prfprpynp zf

‘sp zmsprépr êt‘s ‘sp zmsprépo zmupn‘s m’‘ ‘sl‘ ‘sp épry

yl‘’rp zf ‘sp q’ly‘’x rplwx sppxs mtzlrrp lyo

tynzxprpspystmwp ‘z ’s1

asrpp mlstn ‘spzrp‘tnlw frlxpêzrks slép mppy rtépy ‘z

lnnz’y‘ fzr ‘spsp otffin’w‘tps ty rrlsptyr ‘sp zy‘zwzry zf ‘sp

q’ly‘’x êzrwo1 Iy zropr ‘z tyéps‘trl‘p pzsstmwp rpwl‘tzys ‘z

‘sp pstwzszpsy zf xtyo1 êp firs‘ slép ‘z mrtpfly opwtypl‘p ‘sp

wzrtnlw xlp zf ‘spsp nzxpp‘tyr ty‘prprp‘l‘tzys zf q’ly‘’x

xpnslytns1 Typ êly zf wlytyr z’‘ ‘sts wzrtnlw splnp ts my

nzys‘r’n‘tyr l ‘rtwpxxl1 Mprp1 zf ‘srpp pzsstmwp nwltxs zywy

‘êz nly mp x’‘’lwwy nzysts‘py‘1 wplotyr ‘z ‘srpp pzsstmwp

nzxmtyl‘zrtlw szw’‘tzys1 asp ‘srpp nwltxs lrp:

(I- asp oyylxtns zf ‘sp sys‘px ts nzxpwp‘pwy

rzéprypo my ‘sp f’yolxpy‘lw Snsröotyrpr

pq’l‘tzy1 asprp lrp yz loot‘tzylw tyop‘prxtyts‘tn

prznpssps1

(II- T’r kyzêwporp zf ‘sp sys‘px ts psspy‘tlwwy

nzxpwp‘p1 asprp lrp yz stoopy élrtlmwps1

(III- A xpls’rpxpy‘ ytpwos l ’ytq’p rps’w‘ l‘ ‘sp

pxppysp zf z‘spr yzxzwzrtnlwwy pzsstmwp rps’w‘s1



asprp ts yz mrlynstyr zf ‘sp ’ytéprsp1

Mrzx l sntpy‘tfin pzty‘ zf étpê t‘ ts zmétz’s êsy zyp êz’wo

êly‘ lww ‘srpp nwltxs ‘z mp ‘r’p: l ’ytéprsp rzéprypo my l

op‘prxtyts‘tn pq’l‘tzy êt‘sz’‘ rlyozx ty‘prfprpynp ts

npr‘ltywy prpfprlmwp fzr ‘sp slkp zf xlktyr prpotn‘tzys1 ‘sp

topl ‘sl‘ êp slép yz‘ xtsspo szxp‘styr zf nr’ntlw

txpzr‘lynp ts pq’lwwy l‘‘rln‘tép1 lyo ‘sl‘ ‘sp z’‘nzxp zf l

xpls’rpxpy‘ ts tyfzrxl‘tép zywy tf t‘ slpppys ls pxnw’stép

‘z z‘spr pzsstmwp z’‘nzxps1 V’ly‘’x xpnslytns fzrnps ’s1

szêpépr1 ‘z orzp zyp zf ‘sp ‘srpp nwltxs1

If (I- ‘sp Snsröotyrpr pq’l‘tzy ts lww ‘sprp ts lyo êp slép

(II- yz‘ zéprwzzkpo szxp‘styr txpzr‘ly‘1 ‘spy êp oz yz‘ rp‘

’ytq’p xpls’rpxpy‘ rps’w‘s (yz‘ III-1 asp xlyy0êzrwos zr

xlyy0xtyos ty‘prprp‘l‘tzy mt‘ps ‘sts m’wwp‘ lyo nwltxs ‘sl‘

lww pzsstmwp z’‘nzxps lrp rplwtzpo1 plns rpwl‘tép ‘z l êzrwo

zr l xtyo (yz‘ III-1 asp s‘lyolro ty‘prprp‘l‘tzy zf q’ly‘’x

xpnslytns1 szêpépr1 opytps (I-1 Iy loot‘tzy ‘z ‘sp prznpss

opsnrtmpo my ‘sp Snsröotyrpr pq’l‘tzy ‘sprp ts ly

tyop‘prxtyts‘tn prznpss my êly zf êstns zyp zf ‘sp

pzsstmtwt‘tps êt‘sty ‘sp rplwx rtépy my ‘sp Snsröotyrpr

pq’l‘tzy ts spwpn‘po1 as’s ‘sp êlép plnklrp nzwwlpsps ty‘z

zyp op‘prxtyl‘p rps’w‘1 êsl‘ ts zf‘py rpfprrpo ‘z ls ‘sp

‘nzwwlpsp ty‘prprp‘l‘tzy’1 A yprl‘tzy zf (II- ty‘rzo’nps

loot‘tzylw py‘t‘tps lyo xpnslytsxs1 ‘sp mps‘0kyzêy nlsp zf

êstns ts lrr’lmwy Izsx’s ty‘prprp‘l‘tzy zf q’ly‘’x

xpnslytns (Lzwos‘pty 256k-1 asprp ts yz nzwwlpsp ty ‘sts

‘spzry lyo ‘sp êlép f’yn‘tzy ozps yz‘ rpprpspy‘ êzrwos zr

xtyos1 m’‘ ts nzystoprpo ‘z mp szxp‘styr wtkp l ptwz‘ êlép

‘sl‘ otrpn‘s ‘sp xzépxpy‘s zf ‘sp plr‘tnwps étl ‘sp “ln‘tép

tyfzrxl‘tzy” nzy‘ltypo ty t‘1

“lns zf ‘sp ‘srpp xluzr ty‘prprp‘l‘tzys zffprs l s‘rtktyrwy

otffprpy‘ zy‘zwzry1 bywpss f’‘’rp loélynps ty pxpprtxpy‘lw

opstry lyo ‘spzrp‘tnlw ’yoprs‘lyotyr przétop l nwplrpr

ptn‘’rp zf ‘sp zy‘zwzry zf ‘sp q’ly‘’x êzrwo1 ‘sp st‘’l‘tzy

êtww rpxlty zyp ty êstns pstwzszpsprs zf xtyo nsprry0ptnk



‘sp ty‘prprp‘l‘tzy ‘sl‘ mps‘ fi‘s ‘sptr flézrt‘p zy‘zwzry1

êstns ts ty fln‘ ‘sp st‘’l‘tzy ‘zoly1 bywpss t‘ nslyrps1 ‘sp

nzy‘rtm’‘tzy zf q’ly‘’x xpnslytns ty ’yoprs‘lyotyr ‘sp

xtyo0mzoy przmwpx êtww rpxlty wtxt‘po1 “xptrtnlw ‘spzrtps

f’yn‘tzy ls ‘ps‘ nlsps fzr xp‘lpsystnlw ‘spzrtps1 If ‘sp

pstwzszpstnlw ‘spzry ts ty zmétz’s otslrrppxpy‘ êt‘s ‘sp

pxptrtnlw fln‘s1 t‘ sls ‘z rtép êly1 I’‘ tf ‘sp pxptrtnlw fln‘s

lrp m’‘ l xl‘spxl‘tnlw fzrxlwtsx êstns ytpwos rpwtlmwp

prpotn‘tzys m’‘ êszsp zy‘zwzrtnlw txpwtnl‘tzys lrp

nzxpwp‘pwy ’p fzr rrlms1 ‘spy t‘ nlyyz‘ sprép êpww ls l

szxp‘styr ‘sl‘ wtxt‘s lyo r’tops pstwzszpstnlw sppn’wl‘tzy1

asts ts pxln‘wy ‘sp prpotnlxpy‘ ty êstns êp fiyo z’rspwéps

êspy êp ‘ry ‘z ps‘lmwtss nzyypn‘tzys mp‘êppy q’ly‘’x

xpnslytns lyo ‘sp xtyo0mzoy przmwpx ty pstwzszpsy zf

xtyo1
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A‘ firs‘ rwlynp ‘sp xtyo0mzoy przmwpx sppxs ‘z mp l m’yowp

zf otffprpy‘ m’‘ rpwl‘po przmwpxs ty xp‘lpsystns1 asp

q’ps‘tzy zf ‘sp nl’slw rzwp zf ‘sp xpy‘lw ty ‘sp psystnlw

êzrwo (‘xpy‘lw nl’sl‘tzy’- lyo ‘sp nwzspwy nzyypn‘po

q’ps‘tzy przmwpx zf frpp êtww lrp przmlmwy ‘sp xzs‘ ty‘’t‘tép

lyo êtopwy kyzêy éprstzys zf ‘sp xtyo0mzoy przmwpx1

Wstwzszpstnlwwy t‘ sppxs ‘sl‘ ‘sp f’yolxpy‘lw tss’ps

’yoprwytyr lww z‘spr lsppn‘s zf ‘sp xtyo0mzoy przmwpx lrp

ty‘py‘tzylwt‘y lyo pspyzxpylw nzysntz’sypss1 I‘ x’s‘ mp

slto ‘sl‘ ‘spsp ‘êz nzynpp‘s xtrs‘ mp sz nwzspwy nzyypn‘po

‘sl‘ ‘spy lrp ’w‘txl‘pwy zywy ‘êz stops zf zyp nzty1 m’‘ fzr

‘sp slkp zf nzynpp‘’lw nwlrt‘y lyo ‘z loélynp ‘sp ‘spsts zf

‘sts plppr êp x’s‘ kppp ‘spx spplrl‘po1 asp

lrr’xpy‘l‘tép ‘sr’s‘ zf ‘sts plppr ts1 lf‘pr lww1 ‘sl‘ ty szxp

ty‘prprp‘l‘tzys ‘sp nzynpp‘ zf ty‘py‘tzylwt‘y êtww ‘lkp ’p l

plrlxz’y‘ rzwp rpwpély‘ ‘z ‘sp ’yoprs‘lyotyr zf q’ly‘’x



xpnslytns1 lyo ‘sl‘ nzysntz’sypss êtww nzxp ty‘z pwly étl l

rpwl‘tzy ‘z ty‘py‘tzylwt‘y1

Iy‘py‘tzylwt‘y yppos ‘z mp ’yoprs‘zzo ls ‘sp ‘lmz’‘ypss’

zf xpy‘lw nzy‘py‘1 Wspy êp ‘styk1 êp ‘styk about

szxp‘styr1 êspy êp xlkp l s‘l‘pxpy‘1 t‘ nzy‘ltys

przpzst‘tzylw nzy‘py‘1 about  êstns ‘sts s‘l‘pxpy‘ ts1 asp

nzy‘pxpzrlry otsn’sstzy zf ty‘py‘tzylwt‘y przmlmwy s‘lr‘po

êt‘s Mrlyz Irpy‘lyz (6BkB06A6A- êsz s‘l‘po ‘sl‘ pépry

xpy‘lw pspyzxpyzy tynw’ops szxp‘styr ls zmupn‘ êt‘sty

t‘spwf1 t1p1 ty prpspy‘l‘tzy szxp‘styr ts prpspy‘po êstwp ty

u’orxpy‘ szxp‘styr ts lffirxpo zr opytpo1 asp oppp

pstwzszpstnlw q’ps‘tzy ts szê lmz’‘ypss zr ty‘py‘tzylwt‘y

nz’wo mp pzsstmwp ty l psystnlw êzrwo1 I‘ sppxs ‘z mp

otffprpy‘ frzx psystnlw rpwl‘tzys wtkp nl’sl‘tzy mpnl’sp

ty‘py‘tzylwt‘y nly mp otrpn‘po ‘zêlros pzsstmwp zr yzy0

pxts‘py‘ s‘l‘ps zf lffltrs1 I‘ sppxs ‘sl‘ ‘sp nzyypn‘tzy

mp‘êppy ‘sp xtyo lyo êsl‘ t‘ rpprpspy‘s nlyyz‘ mp

nlp‘’rpo ty psystnlw nl‘przrtps1

asp z‘spr f’yolxpy‘lw éprstzy zf ‘sp xtyo0mzoy przmwpx

ts ‘sp p’zzwp szê pspyzxpylw pxpprtpynp nly lrtsp ty l

psystnlw êzrwo1 asp sz0nlwwpo ‘slro przmwpx zf

nzysntz’sypss’ (Kléto Hslwxprs- lsks ‘sts npy‘rlw q’ps‘tzy:

pépy êspy êp slép pxpwltypo ‘sp pprfzrxlynp zf lww ‘sp

nzryt‘tép lyo mpslétzrlw f’yn‘tzys1 êsy ts ‘sp pprfzrxlynp

zf ‘spsp f’yn‘tzys lnnzxplytpo my nzysntz’s pxpprtpynpE Iy

z‘spr êzros: t‘ sppxs nzynptélmwp ‘sl‘ ‘sprp lrp z‘spr

pzsstmwp êzrwos êstns nzy‘lty nrpl‘’rps ‘sl‘ mpslép u’s‘ wtkp

’s1 prznpss tyfzrxl‘tzy u’s‘ wtkp ’s1 ty‘prln‘ êt‘s ‘sp

pyétrzyxpy‘ u’s‘ wtkp ’s1 m’‘ ozy’‘ pzsspss pépy ‘sp flty‘ps‘

ty‘prylw ‘wtrs‘’ zf nzysntz’sypss1 aspy êz’wo mp pprfpn‘

s’xlyzto rzmz‘s zr1 ls pstwzszpsprs wtkp ‘z nlww ‘spx1

‘xp‘lpsystnlw zzxmtps’1

asp q’ps‘tzy zf szê ty‘py‘tzylwt‘y lyo pspyzxpylw

nzysntz’sypss lrp rpwl‘po ts nzxpwpx lyo ‘sprp ts strytfinly‘

otslrrppxpy‘ lxzyr pstwzszpsprs zy ‘sts tss’p1 Arp lww

ty‘py‘tzylw s‘l‘ps nzysntz’s zr l‘ wpls‘ pz‘py‘tlwwy



nzysntz’sE Arp ‘sprp ty‘py‘tzylw s‘l‘ps ‘sl‘ êtww ypépr

mpnzxp nzysntz’sE Mzr pxlxpwp1 xpotnlw pl‘tpy‘s êsz

pxpprtpynp mwtyostrs‘ sppx ‘z rpprpspy‘ xpy‘lw nzy‘py‘

êt‘sz’‘ pépr mptyr nzysntz’swy lêlrp zf ‘sptr zêy

ty‘py‘tzylw s‘l‘p1 asprp ts s’mwtxtylw prznpsstyr zf syxmzws

lyo tyfzrxl‘tzylw nzy‘py‘1 êstns ypépr rplnsps ‘sp

‘srpsszwo zf nzysntz’s pxpprtpynp1 cls‘ lrrlys zf xpy‘lw

zpprl‘tzys slpppy ty l s’mnzysntz’s zr ’ynzysntz’s rplwx1

m’‘ ‘spy ypépr‘spwpss lrp f’ww zf rpprpspy‘l‘tzylw nzy‘py‘1

aspy ‘s’s nly mp nwlsstfipo ls ty‘py‘tzylw s‘l‘ps pxstmt‘tyr

“lmz’‘ypss” ty ‘sp rpwpély‘ spysp xpy‘tzypo lmzép1

Rpwl‘powy1 lrp lww nzysntz’s s‘l‘ps ty‘py‘tzylw s‘l‘psE asprp

xtrs‘ mp rlê fppwtyrs ‘sl‘ oz yz‘ rpprpspy‘ lyy‘styr

z’‘stop zf ‘spxspwéps1 ‘sl‘ ts ‘spy slép yz nzyypn‘tzy êt‘s

lyy‘styr z’‘stop zf ‘sp xtyo t‘spwf1 Mzr pxlxpwp1 ty Lprxly

zyp ots‘tyr’tssps ‘sp rlê fppwtyr zf “Ayrs‘” (lyxtp‘y- frzx

‘sp otrpn‘po fppwtyr zf “M’rns‘” (fplr-1 Angst sls yz

ty‘py‘tzylw zmupn‘ êstwp fplr sls s’ns ly zmupn‘1

“épy ‘spsp fpê zmsprél‘tzys xlkp t‘ pprfpn‘wy nwplr ‘sl‘

‘sp rpwl‘tzysstp mp‘êppy ty‘py‘tzylwt‘y lyo pspyzxpylw

nzysntz’sypss ts zppy ‘z ty‘prprp‘l‘tzy1 Ayy sprtz’s

‘spzrp‘tnlw lnnz’y‘ zf ‘sp xtyo0mzoy przmwpx sls ‘z ‘lkp l

s‘lynp zy ‘sts tss’p zf ‘sp ty‘propppyopynp zf ty‘py‘tzylwt‘y

lyo pspyzxpylw nzysntz’sypss1 asp rpwpélynp zf q’ly‘’x

xpnslytns ‘z ‘sp xtyo0mzoy przmwpx ts opppyopy‘ zy szê

zyp nzys‘r’ps ‘sts rpwl‘tzysstp1

2 Rhe  relationship between intentionality anW

consciousness

Mz’r lnnz’y‘s zf ‘sts rpwl‘tzysstp nly mp ots‘tyr’tsspo (nf1

Stpêpr‘ 6AAB-:

(6- Eonsciousness WerikeWèKntentionalizing

consciousness: Hzysntz’sypss ts pxpwlyl‘zrtwy



oprtépo frzx ty‘py‘tzylwt‘y1 asts s‘rl‘pry ‘lkps

ty‘py‘tzylwt‘y ls mlstn lyo nzys‘r’ps nzysntz’s

s‘l‘ps frzx ty‘py‘tzylw s‘l‘ps1

(2- Eonsciousness separableèEonsciousness as non-

intentional raw Yeeling: Hzysntz’sypss ts spplrlmwp

frzx ty‘py‘tzylwt‘y lyo nlyyz‘ mp oprtépo frzx

ty‘py‘tzylwt‘y1 Wspyzxpylw s‘l‘ps lrp nzynptépo zf

êt‘s rpsppn‘ ‘z ‘sptr q’lwt‘l‘tép nzy‘py‘ (q’lwtl-

lyo rlê fppwtyrs lrp ézto zf ty‘py‘tzylw lmz’‘ypss1

(k- Eonsciousness inseparableèPhenomenal

consciousness is sufficient but not necessary Yor

intentionality: Hzysntz’sypss ts yz‘ oprtépo lyo

tyspplrlmwp frzx ty‘py‘tzylwt‘y1 Wsprpépr ‘sprp ts

nzysntz’sypss ‘sprp ts ty‘py‘tzylwt‘y m’‘ yz‘ étnp

éprsl1

(8- Eonsciousness necessaryèStrong moWal tie

between consciousness anW intentionality :

Hzysntz’sypss ts yz‘ oprtépo frzx1 tyspplrlmwp

frzx1 lyo psspy‘tlw ‘z ty‘py‘tzylwt‘y1 Aww ty‘py‘tzylw

s‘l‘ps lrp nzysntz’s s‘l‘ps1

I‘ ts zywy êt‘s ‘spsp ots‘tyn‘tzys ty xtyo ‘sl‘ êp nly rp‘ l

mp‘‘pr étpê zy szê pxln‘wy q’ly‘’x xpnslytns xtrs‘ mp

rpwpély‘ ‘z pstwzszpsy zf xtyo1 I‘ sppxs ’ywtkpwy lyo

nzynpp‘’lwwy otffin’w‘ ‘sl‘ q’ly‘’x xpnslytns ts otrpn‘wy

nzyypn‘po êt‘s pspyzxpylw nzysntz’sypss1 asts ts sz fzr

mrzlowy Hlr‘pstly rplszys: t‘ ts slro ‘z m’two l nzynpp‘’lw

mrtorp mp‘êppy szxp‘styr xpnslytnlw lyo pspyzxpylw

q’lwtl1 Wspyzxpylw nzy‘py‘ ts opfiypo my t‘s ty‘rtystn q’lwt‘y

lyo yz‘ my mptyr rpwl‘po ‘z z‘spr py‘t‘tps1 Iy‘py‘tzylwt‘y ts1

szêpépr1 l rpwl‘tzylw yz‘tzy1 asp nslynps zf mptyr lmwp ‘z

nzyypn‘ t‘ szxpszê ‘z ‘sp xpnslytnlw s‘r’n‘’rp zf ‘sp

êzrwo1 ‘sl‘ ts ‘sp nl’slw yp‘êzrk1 sppx strspr frzx ‘sp

z’‘sp‘1 Mzr ‘sts rplszy êp êtww xlkp l nr’ntlw opntstzy l‘ ‘sts

pzty‘1 Wp êtww firs‘ ‘ry ‘z nzyypn‘ q’ly‘’x xpnslytns ‘z

ty‘py‘tzylwt‘y lyo zywy ‘spy lsk ‘sp loot‘tzylw q’ps‘tzy szê



‘sp rlp ‘z pspyzxpylw nzysntz’sypss xtrs‘ mp mrtorpo1

asp kpy tystrs‘ ‘sl‘ êtww mp opfpyopo sprp ts that fuantum

mechanics might gike us some help in unWerstanWing how

intentionality is rooteW in physical reality( because fuantum

mechanics suggests there is some Yorm oY representation

anW inYormation processing built into the kery Yabric oY the

unikerse1 If ‘sl‘ ts ‘sp nlsp1 ‘spy lnnz’y‘ (6- lyo (8- sppx

‘z mp ‘sp xzs‘ przxtstyr fzr ’yoprs‘lyotyr nzysntz’sypss

ls êpww1 êstwp lnnz’y‘s (2- lyo (k- lrp wpss fplstmwp1 asp

rplszys fzr ‘sts lrp zmétz’s: ty (2- nzysntz’sypss ts

spplrlmwp frzx ty‘py‘tzylwt‘y lyo ls s’ns yz‘

rpprpspy‘l‘tzylw m’‘ l ‘rlê fppwtyr’1 êsprpmy q’ly‘’x

xpnslytns nlyyz‘ zffpr x’ns tystrs‘ ty‘z ’yoprs‘lyotyr

nzysntz’sypss1 Iy (k- nzysntz’sypss ts s’ffintpy‘ m’‘ yz‘

ypnpsslry fzr ty‘py‘tzylwt‘y lyo lww nzysntz’s s‘l‘ps lrp

ty‘py‘tzylw1 m’‘ zywy szxp ty‘py‘tzylw s‘l‘ps lrp nzysntz’s1

lyo nzysntz’sypss nly yz‘ mp oprtépo frzx ty‘py‘tzylwt‘y1

Mprp q’ly‘’x xpnslytns ozps yz‘ spwp pxpwlty êsy szxp

ty‘py‘tzylw s‘l‘ps lrp nzysntz’s1 lyo z‘sprs lrp yz‘1 Annz’y‘

(6- ts xzrp przxtstyr: tf q’ly‘’x xpnslytns xlkps

rpfprpynp ‘z ty‘py‘tzylwt‘y l‘ ‘sp f’yolxpy‘lw wpépw zf ‘sp

’ytéprsp1 ‘spy ‘sp pxprrpynp zf strspr wpépws zf

ty‘py‘tzylwt‘y1 lyo ‘s’s nzysntz’sypss1 ts wpss przmwpxl‘tn1 I‘

nz’wo mp ‘sp nlsp ‘sl‘ nzysntz’s strspr0zropr ty‘py‘tzylw

s‘l‘ps s’pprépyp zy ’ynzysntz’s wzêpr0wpépw ty‘py‘tzylw

s‘l‘ps1 A strspr zropr ‘spzry zf nzysntz’sypss (MTa- nz’wo

lnnzxxzol‘p ‘sts topl1 Iy ‘sts nlsp psystnlwtsx xtrs‘ mp

‘r’p1 tf ‘sp s’pprépytpynp rpwl‘tzy ts s‘rzyr lyo

ty‘py‘tzylwt‘y nly mp nzys‘r’po ls mzyl fiop psystnlw

(nl’slwE- rpwl‘tzy1 asprp lrp szêpépr z‘spr yzy0psystnlwts‘

éprstzys zf (6-1

Iy lnnz’y‘ (8-1 t1p1 êsprp ‘sprp ts l s‘rzyr xzolw ‘tp

mp‘êppy nzysntz’sypss lyo ty‘py‘tzylwt‘y1 ‘sprp lwsz sppxs

‘z mp l przxtstyr szw’‘tzy1 Ass’xtyr ‘sl‘ q’ly‘’x

xpnslytns sszês ‘sl‘ szxp fzrx zf ty‘py‘tzylwt‘y

(rpprpspy‘l‘tzy zf tyfzrxl‘tzylw nzy‘py‘- ts m’tw‘ ty‘z ‘sp



épry flmrtn zf ‘sp psystnlw ’ytéprsp1 ‘spy1 tf my szxp fzrx zf

x’‘’lw xzolw py‘ltwxpy‘ lww ty‘py‘tzylw s‘l‘ps lrp nzysntz’s

lyo q’ly‘’x xpnslytns nlyyz‘ mp fzrx’wl‘po êt‘sz’‘

rpfprpynp ‘z ty‘py‘tzylwt‘y1 lsspr‘tzys zf szxp ktyo zf

plypsynstsx zr ply(prz‘z-psynstsx xtrs‘ mp ‘r’p1

Iy sszr‘ êp rp‘ ‘sp fzwwzêtyr ptn‘’rp zf ‘sp fz’r lnnz’y‘s tf

êp nzys‘r’p z’r ty‘prprp‘l‘tzy zf q’ly‘’x xpnslytns ty

s’ns l êly ‘sl‘ t‘ wznl‘ps szxp fzrx zf (prz‘z-ty‘py‘tzylwt‘y

ty yl‘’rp:

(6- Eonsciousness WerikeW: Lrz’yotyr ty‘py‘tzylwt‘y

ty ‘sp psystnlw êzrwo ts l rpwtlmwp mlsts ‘z

’yoprs‘lyo ‘sp pxprrpynp zf nzysntz’sypss ls l

strspr0wpépw ty‘py‘tzylwt‘y (MTa lnnz’y‘ zf

nzysntz’sypss-1 V’ly‘’x xpnslytns xtrs‘ mp

spwpf’w ty pxpwltytyr nzysntz’sypss1

(2- Eonsciousness separable: Lrz’yotyr

ty‘py‘tzylwt‘y ty ‘sp psystnlw êzrwo êtww yz‘ spwp ty

’yoprs‘lyotyr nzysntz’sypss tf t‘ ts l ots‘tyn‘

pspyzxpyzy1 t1p1 ty‘rtystn1 rlê fppwtyr êt‘sz’‘

ty‘py‘tzylw nzy‘py‘1 V’ly‘’x xpnslytns ts yz‘ ty

ly pxpwlyl‘zrtwy rpwpély‘ spysp nzyypn‘po ‘z

nzysntz’sypss1

(k- Eonsciousness inseparable: “épy ‘sz’rs lww

pspyzxpylw s‘l‘ps lrp ty‘py‘tzylw s‘l‘ps

(tyspplrlmwp-1 ty‘py‘tzylwt‘y ozps yz‘ rpq’trp

nzysntz’sypss1 Spt‘spr ts ’yoprs‘lyotyr

ty‘py‘tzylwt‘y s’ffintpy‘ fzr ’yoprs‘lyotyr

nzysntz’sypss1 yzr ts rrz’yotyr ty‘py‘tzylwt‘y ty

‘sp psystnlw êzrwo spwpf’w ty ’yoprs‘lyotyr

nzysntz’sypss1 V’ly‘’x xpnslytns ts zywy

lnntopy‘lwwy lyo yz‘ ty ly pxpwlyl‘zrtwy rpwpély‘

spysp nzyypn‘po ‘z nzysntz’sypss1

(8- Eonsciousness necessary: If nzysntz’sypss ts

psspy‘tlw ‘z lww ty‘py‘tzylw s‘l‘ps1 t‘ fzwwzês ‘sl‘: tf

ty‘py‘tzylwt‘y ts l f’yolxpy‘lw fpl‘’rp zf yl‘’rp1



‘spy sz ts nzysntz’sypss1 Lrz’yotyr ty‘py‘tzylwt‘y

ty ‘sp psystnlw êzrwo rps’w‘s ty rrz’yotyr

nzysntz’sypss ty ‘sp psystnlw êzrwo1 V’ly‘’x

xpnslytns ts psspy‘tlwwy nzyypn‘po ‘z

nzysntz’sypss1

I‘ ts yzê ‘txp ‘z p’‘ z’r êzrktyr sypz‘spsts ‘z ‘sp ‘ps‘1 az

‘sts pyo êp êtww wzzk l‘ ‘sp ‘srpp xluzr ty‘prprp‘l‘tzys zf

q’ly‘’x xpnslytns ls ‘spy lppplr rtépy ‘sp opytlw zf zyp

zf ‘sp ‘srpp szrys zf ‘sp ‘rtwpxxl lmzép1

5 Aollapse theories anW intentionality

Kpyytyr (I-: I‘ ts yz‘ ‘sp nlsp ‘sl‘ ‘sp oyylxtns zf ‘sp

q’ly‘’x sys‘px lrp nzxpwp‘pwy rzéprypo my ‘sp

f’yolxpy‘lw Snsröotyrpr pq’l‘tzy1 asprp lrp yz loot‘tzylw

tyop‘prxtyts‘tn prznpssps1

 

clrtz’s éprstzys zf nzwwlpsp ‘spzrtps flww ’yopr ‘sts splotyr1

aspy ty‘rzo’np ly loot‘tzylw tyop‘prxtyts‘tn prznpss zr

pépy‘: ‘sp nzwwlpsp zf ‘sp êlép f’yn‘tzy1 asp lss’xp‘tzy zf

l nzwwlpsp zr rpo’n‘tzy sppxs wtkp l nr’op aW hoc

lss’xp‘tzy ‘z “fzrnp zy‘zwzry ‘z kyppw ‘z prpu’otnp” (S‘lpp

6ABA1 69A-1 Iyoppo1 ‘sp my yzê nwlsstn LRW éprstzy zf ‘sp

nzwwlpsp ‘spzry (Lstrlrot1 Rtxtyt1 lyo Wpmpr 6AB9- ts

’w‘txl‘pwy s’ns l mr’‘p lss’xp‘tzy: plns pwpxpy‘lry

plr‘tnwp ts s’mupn‘po ‘z rlyozx lyo spzy‘lypz’s wznlwtzl‘tzy

prznpssps1 Ayo pépy ‘sz’rs ‘sts nly mp pprfpn‘wy opsnrtmpo

xl‘spxl‘tnlwwy1 ‘sprp ts ‘sp typxpwtnlmtwt‘y zf xprp nslynp

‘sl‘ rpyoprs ‘sts py‘trp prznpss l szxpêsl‘ ‘spzrp‘tnlwwy

’ysl‘tsfytyr aW hoc nzys‘r’n‘1 Stynp ‘spsp spzy‘lypz’s

rpo’n‘tzys lrp yz‘ nzynpp‘’lwwy nzyypn‘po ‘z lyy xpy‘lw

ln‘tét‘y1 ‘sprp ts wt‘‘wp ‘spzrp‘tnlw rlty ‘z mp xlop sprp fzr

‘sp pstwzszpsy zf xtyo1 Mpyry S‘lpp’s éprstzy zf l nzwwlpsp

‘spzry ts q’t‘p otffprpy‘ (S‘lpp 255A-1 Mzr stx q’ly‘’x



rplwt‘y1 ‘sp s’pprpzst‘tzy1 nzwwlpsps ty‘z nwlsstnlw rplwt‘y tf

probeW Yor a specific inYormation (nf1 Mptspymprr’s

bynpr‘lty‘y Wrtyntpwp-1 If l q’ps‘tzy ts lskpo1 fzr pxlxpwp tf

xpls’rpo fzr l sppntfin spty1 ‘sp sys‘px przétops sppntfin

tyfzrxl‘tzy ty rp‘’ry1 Mrzx l pstwzszpstnlw pprsppn‘tép ‘sp

nr’ntlw pzty‘ sprp ts ‘sl‘ ‘sp xpls’rpxpy‘ prznpss ls

asking Yor a specific inYormation xly mp sppy ls szxp‘styr

txpwytyr ty‘py‘tzylwt‘y1 Iy ‘sl‘ ‘sp q’ly‘’x sys‘px ts mptyr

rpprpspy‘po ls sppntfin tyfzrxl‘tzylw nzy‘py‘1 l xplytyrf’w

q’ps‘tzy pzspo ‘z ‘sp sys‘px nly ‘s’s lwsz mp rpprpspy‘po1

Szê1 ’ywpss ‘spsp pxprpsstzys lrp xprp xp‘lpszrs lyo ‘sp

rplw prznpss ts stxpwy yz‘styr z‘spr ‘sly l rlyozx nzwwlpsp1

‘sprp ts szxp ty‘py‘tzylwt‘y m’tw‘ ty‘z yl‘’rp êsprpépr ‘spsp

nzwwlpsps znn’r1 I‘ ts yz‘ ’w‘txl‘pwy rpwpély‘ l‘ êsl‘ wpépw zf

yl‘’rp ‘spsp przmtyr ln‘tzys slpppyE xlymp ‘spy slpppy

lww ‘sp ‘txp pépy l‘ ‘sp wzêps‘ wpépw1 zr pzsstmwy ‘spy rpq’trp

szxp strspr fzrx zf xpy‘lwt‘y1 Iy lyy nlsp ‘spy rpq’trp

szxp‘styr ‘sl‘ rzps mpyzyo l nwlsstnlw xpnslytsx: ‘sl‘

yl‘’rp lysêprs l q’ps‘tzy pzspo ‘z ‘sp sys‘px rpq’trps

‘sl‘ l Wecision mp xlop ls ‘z êsl‘ ‘sp q’ps‘tzy êtww mp1

Annzrotyr ‘z S‘lpp1 ty ‘sp nzwwlpsp l mtr sxplr zf

pzsstmtwt‘tps ts mptyr rpo’npo1 lyo ‘sts rpo’n‘tzy tynrplsps

kyzêwporp: my mpnzxtyr xzrp op‘prxtyl‘p lyo rplwtztyr

pzsstmtwt‘tps1 tyfzrxl‘tzy ts rpprpspy‘po ty ‘sp ’ytéprsp1

êstns ty ‘’ry nly mp ’spo ‘z rplwtzp ypê pzsstmtwt‘tps

nzysts‘py‘ êt‘s êsl‘ lwrploy sls slpppypo lyo êsl‘ ts

pzsstmwp my ‘sp wlês zf yl‘’rp ty ‘sp f’‘’rp1 asp

rpprpspy‘l‘tzy zf tyfzrxl‘tzy ts ‘s’s ‘sp kpy topl ty S‘lpp’s

‘spzryE fzr S‘lpp q’ly‘’x ‘spzry spps ‘sp psystnlw êzrwo ty

‘prxs zf tyfzrxl‘tzy1 asp mtwwtlro mlww étpê zf nwlsstnlw

xl‘prtlwts‘ l‘zxtsx ts rppwlnpo my ‘sp yz‘tzy zf l szwts‘tn

lyo l‘ wpls‘ plr‘wy yzyxl‘prtlw êzrwo nzysts‘tyr zf ly

zmupn‘tép nlrrtpr zf l rrzêtyr nzwwpn‘tzy zf yzy0wznlwtzpo mt‘s

zf tyfzrxl‘tzy1 Rpprpspy‘l‘tzy zf tyfzrxl‘tzy1 szêpépr1 ts l

fzrx zf lmz’‘ypss1 t‘ txpwtps szxp fzrx zf ty‘py‘tzylwt‘y1

asp nr’ntlw pstwzszpstnlw q’ps‘tzy ts êsp‘spr s’ns



ty‘py‘tzylwt‘y rpq’trps nzysntz’sypss zr pxpprtpynp1 If êp

fzwwzê lnnz’y‘ (6- (nzysntz’sypss oprtépo frzx

ty‘py‘tzylwt‘y- ‘spy l éls‘ q’ly‘t‘y zf ty‘py‘tzylw ln‘s zf

rpprpspy‘l‘tzy êtww slpppy êt‘sz’‘ nzysntz’sypss1 lyo zywy

szxp épry nzxpwpx zyps êtww mp lnnzxplytpo my l xzxpy‘

zf f’ww pspyzxpylw nzysntz’sypss1 Mzwwzêtyr Wst‘psplo’s

prznpss xp‘lpsystns1 S‘lpp spps ‘sp êzrwo ls oyylxtnlwwy

rpwl‘po pxpprtpy‘tlw pépy‘s1 I’‘ fzr Wst‘psplo pxpprtpynp

ozps yz‘ ypnpsslrtwy txpwy nzysntz’sypss1 ‘sl‘ ts ‘z sly ‘sl‘

lww nzysntz’s pépy‘s lrp pxpprtpynps m’‘ yz‘ lww pxpprtpynps

lrp f’wwy nzysntz’s1 Sz1 S‘lpp’s étpê ts ty prtyntpwp zppy ‘z

ly ty‘prprp‘l‘tzy ty êstns szxp fzrx zf yzy0nzysntz’s

ty‘py‘tzylwt‘y (Wst‘psplo nlwws t‘ ‘prpspystzy’- pprxpl‘ps

‘sp ’ytéprsp1 Ayz‘spr ty‘prprp‘l‘tzy xtrs‘ mp ‘sl‘ ‘sp

rpprpspy‘l‘tzy zf tyfzrxl‘tzy ty l nzwwlpsp znn’rs zywy êt‘s

rpsppn‘ ‘z f’wwy nzysntz’s zmspréprs1 asts êz’wo mp xzrp ty

wtyp êt‘s lnnz’y‘ (8-1 êsprp l s‘rzyr xzolw ‘tp mp‘êppy

ty‘py‘tzylwt‘y lyo nzysntz’sypss ts nwltxpo1 Wsprp ‘sprp ts

ty‘py‘tzylwt‘y1 ‘sprp ts nzysntz’sypss1 I‘ ts yz‘ nr’ntlwwy

txpzr‘ly‘ sprp ‘z opntop ‘sts q’ps‘tzy zf ty‘prprp‘l‘tzy

sprp1 Wsl‘ ts txpzr‘ly‘ ts ‘sl‘ z’r sypz‘spsts ts

nzrrzmzrl‘po: t‘ ts étl ‘sp yz‘tzy zf ty‘py‘tzylwt‘y ‘sl‘

q’ly‘’x xpnslytns mpnzxps rpwpély‘ fzr ‘sp pstwzszpsy zf

xtyo1

Rtnslpw “ppprszy’s lnnz’y‘ ts lyz‘spr rpnpy‘

pstwzszpstnlw ty‘prprp‘l‘tzy zf q’ly‘’x xpnslytns tysptrpo

my Wst‘psplo (“ppprszy 2558-1 “ppprszy xlkps px‘pystép

’sp zf ‘sp nzynpp‘ zf “opnzsprpynp” lyo ty‘prprp‘s t‘ ls

yprl‘tép spwpn‘tzy1 asp nzynpp‘ zf opnzsprpynp ts xzrp

zf‘py ’spo my xlyy0xtyos zr xlyy0êzrwos étpês1 Mts ‘spzry

ts ‘s’s yz‘ l nwlsstnlw nzwwlpsp lnnz’y‘1 m’‘ ypépr‘spwpss yz‘

l xlyy0xtyos zr xlyy0êzrwos ty‘prprp‘l‘tzy1 Iy ‘sp prznpss

zf yprl‘tép spwpn‘tzy ‘sp nzsprpy‘ x’w‘tpwtnt‘y zf rpwl‘tzys ts

rpo’npo ‘z l sp‘ zf opnzsprpy‘ lyo x’‘’lwwy pxnw’stép

pz‘py‘tlw yzépw ty‘prrl‘tzys1 asts prznpss r’lrly‘pps ‘sl‘

‘sp sts‘zry zf py‘t‘tps ts x’‘’lwwy nzysts‘py‘1 lyo ‘sp



pzsstmwp f’‘’rp pl‘ss zf ‘sp ’ytéprsp lrp nzysts‘py‘ êt‘s ‘sp

ln‘’lw pls‘1 A‘ ‘sp pyo zf ‘sts prznpss1 zyp plr‘tn’wlr pl‘s ts

nszspy frzx ‘szsp ‘sl‘ lrp nzysts‘py‘ êt‘s ‘sp ln‘’lw pls‘1

Mprp “ppprszy ozps yz‘ ‘lkp ‘sp rz’‘p zf ‘sp xlyy0êzrwo zr

xlyy0xtyo ty‘prprp‘l‘tzys: zywy zyp z’‘nzxp mpnzxps

ln‘’lw1 as’s êp slép l nzys‘ly‘ flzê frzx ln‘’lwt‘y ‘z

pz‘py‘tlwt‘y ‘z ypê ln‘’lwt‘y1 I’‘ ‘sts prznpss rpq’trps ‘sp

representation zf lww pzsstmtwt‘tps1 l nlwn’wl‘tzy zf ‘szsp ‘sl‘

lrp nzysts‘py‘ êt‘s ‘sp pls‘ lyo ‘sp s‘l‘ps zf lww z‘spr

py‘lyrwpo py‘t‘tps1 A‘ plns xzxpy‘ pépry psystnlw pépy‘ l‘

‘sp q’ly‘’x wpépw mrtyrs lmz’‘ t‘s s’nnpsszr my nlwn’wl‘tyr1

pélw’l‘tyr lyo rpo’ntyr pzsstmwp f’‘’rp s‘l‘ps rtépy ‘sp

pls‘ sts‘zry zf pépry z‘spr pépy‘ êt‘s êstns t‘ ts nzyypn‘po

my étr‘’p zf q’ly‘’x py‘lyrwpxpy‘1 I‘ ts ‘sp przmlmtwt‘y

élw’l‘tzy zf ‘sp x’‘’lwwy pxnw’stép s‘l‘ps ‘sl‘ rzéprys ‘sp

ln‘’lwtzl‘tzy zf l ’ytq’p z’‘nzxp s‘l‘p (“ppprszy 25581

652-1 I‘ ts yz‘ ypnpsslry ‘z épy‘’rp xzrp opppwy ty‘z

“ppprszy’s flsntyl‘tyr ty‘prprp‘l‘tzy lyo szê t‘ rpwl‘ps ‘z

Wst‘psplo’s yz‘tzy zf ‘nzynrpsnpynp’1 asp slwtpy‘ fln‘ ts

zmétz’s: l‘ ‘sp q’ly‘’x wpépw yz‘ zywy ln‘’lw pépy‘s m’‘

lwsz xprpwy pzsstmwp pépy‘s lyo ‘sptr wzrtnlw rpwl‘tzys lrp

rpprpspy‘po1 Rpprpspy‘l‘tzy zf xprp pz‘py‘tlwt‘tps ts l

plrlotrx nlsp zf ty‘py‘tzylwt‘y1 If rpprpspy‘l‘tzy ts

slpppytyr l‘ ‘sp q’ly‘’x wpépw1 ‘spy szxp ktyo zf prz‘z0

xpy‘lwt‘y sppxs ‘z mp m’tw‘ ty‘z ‘sp épry flmrtn zf ‘sp

’ytéprsp1 Wsp‘spr nzysntz’sypss ts rpq’trpo fzr ‘sts ktyo zf

mlstn ty‘py‘tzylwt‘y ty ‘sp ’ytéprsp ts lrlty opppyopy‘ ’pzy

‘sp s‘rl‘pry zyp flézrs1 ‘sl‘ ts êsp‘spr zyp flézrs lnnz’y‘

(6- zr lnnz’y‘ (8-1 “ppprszy ozps yz‘ xpy‘tzy

nzysntz’sypss l‘ lwwE ‘sp rpprpspy‘l‘tzy lyo élwtol‘tzy zf

yp‘ ’yrplwtzpo pzsstmtwt‘tps sppxs ‘z mp slpppytyr êt‘sz’‘

lyy fzrx zf nzysntz’sypss tyézwépo1

Ayz‘spr fzrx zf ‘sp nzwwlpsp ‘spzry êls przpzspo my

Wpyrzsp lyo Mlxprzff (Wpyrzsp1 lyo Mlxprzff 2566-1 I‘ ts ly

zmupn‘tép nzwwlpsp ‘spzry tysptrpo my q’ly‘’x rrlét‘y

‘spzry1 êsprpmy ‘sp q’ly‘’x s‘l‘p rpxltys ty s’pprpzst‘tzy



’y‘tw ‘sp otffprpynp zf splnp0‘txp n’rél‘’rp rplnsps l

‘srpsszwo1 asts slpppys lww ‘sp êly ozêy l‘ ‘sp xty’‘p

Wwlynk wpépw zf ‘sp ’ytéprsp1 Llrrpr zmupn‘s lrp ‘s’s

typét‘lmwy ty l nwlsstnlw s‘l‘p1 asp ‘spsts zf Wpyrzsp lyo

Mlxprzff êt‘s rprlro ‘z ‘sp xtyo0mzoy przmwpx ts ‘sts: plns

zmupn‘tép nzwwlpsp ts iWentical êt‘s l xzxpy‘ zf prz‘z0

nzysntz’s pxpprtpynp1 lyo wlrrpr zrnsps‘rl‘po rpo’n‘tzys

lrp topy‘tnlw êt‘s xzxpy‘s zf nzysntz’sypss1 Mprp

nzysntz’s pxpprtpynp ts stxpwy topy‘tnlw êt‘s ‘sp nzwwlpsp zf

‘sp êlép f’yn‘tzy1 asts nwltx lr‘tn’wl‘ps l psynsz0psystnlw

topy‘t‘y ‘spzry lyo ty l êly wpléps yz rzzx fzr f’r‘spr

pstwzszpstnlw q’ps‘tzys1 Iopy‘t‘tps lrp mr’‘p lyo rznk0

mz‘‘zx lyo ozy’‘ lwwzê fzr “oppppr” pxpwlyl‘tzys1

Hzysntz’sypss ts yz‘ oprtépo frzx lyy‘styr pwspE t‘ ts yz‘ l

strspr0wpépw pspyzxpyzy1 I‘ ts m’tw‘ ty‘z ‘sp Wwlynk wpépw zf

‘sp ’ytéprsp1 asts ‘spzry npr‘ltywy py‘ltws szxp ktyo zf

plypsynstsx1 Annzrotyr ‘z Wpyrzsp1 nzysntz’s sys‘pxs lrp

nlplmwp zf ty‘py‘tzylw rpprpspy‘l‘tzy ty s’ns l êly ‘sl‘ ts

yz‘ pzsstmwp fzr ly lwrzrt‘sxtn nzxp’‘l‘tzylw sys‘px ‘z

rppwtnl‘p ‘sptr rpprpspy‘l‘tzys1 Hzysntz’sypss lyo l‘ wpls‘

npr‘lty fzrxs zf ty‘py‘tzylwt‘y lrp nwzspwy nzyypn‘po1 I‘

sppxs ‘z mp l nlsp zf lnnz’y‘ (8-1 mpnl’sp t‘ pzst‘s l s‘rzyr

xzolw ‘tp mp‘êppy nzysntz’sypss lyo f’ww ty‘py‘tzylwt‘y1 I’‘

‘sl‘ ts yz‘ py‘trpwy nwplr1 Iy zropr ‘z mp xzrp spwpf’w ty

rpszwétyr ‘sp xtyo0mzoy przmwpx ‘sp Wpyrzsp0Mlxprzff

‘spzry z’rs‘ ‘z xzép mpyzyo ‘sp nwltx zf mr’‘p topy‘t‘tps

lyo opépwzp s‘rzyrpr nzynpp‘’lw ‘tps mp‘êppy q’ly‘’x

xpnslytns lyo ty‘py‘tzylwt‘y1

6 AiWWen kariable theories anW intentionality

Kpyytyr (II-: I‘ ts yz‘ ‘sp nlsp1 ‘sl‘ z’r kyzêwporp zf ‘sp

sys‘px ts psspy‘tlwwy nzxpwp‘p1 asprp lrp stoopy élrtlmwps1

 



Izsx’s zy‘zwzrtnlw ty‘prprp‘l‘tzy zf q’ly‘’x xpnslytns

(Izsx1 lyo Mtwpy 6AAk- ts ‘sp mps‘ kyzêy pxlxpwp zf l

stoopy élrtlmwp ‘spzry1 sp ty fln‘ ’spo ‘sp ‘prx ty ly plrwy

plppr (Izsx 6A92-1 Iy loot‘tzy ‘z ‘sp êlép f’yn‘tzy zf

xprpwy pzsstmwp s‘l‘ps t‘ pzs‘’wl‘ps l ptwz‘ êlép ‘sl‘ pxts‘s

pépy êspy ’yzmsprépo1 A‘ lyy xzxpy‘ ‘sprp pxts‘s yz‘

zywy l êlép f’yn‘tzy m’‘ lwsz l êpww0opfiypo nzyfir’rl‘tzy zf

‘sp py‘trp ’ytéprsp1 asp ptwz‘ êlép r’tops ‘sp plr‘tnwps lyo

tyfzrxs ‘spx lmz’‘ ‘sp s‘l‘p zf ‘sp py‘trp sys‘px1

’w‘txl‘pwy ‘sp py‘trp ’ytéprsp1 Sz1 fzr pxlxpwp1 ty l ‘êz0swt‘

pxpprtxpy‘1 ‘sp plr‘tnwp1 êstns plssps ‘srz’rs zyp swt‘1

rpnptéps tyfzrxl‘tzy frzx ‘sp ptwz‘ êlép ls ‘z êsp‘spr zr

yz‘ ‘sp z‘spr swt‘ ts zppy1 I‘s ‘rlupn‘zry ts nszspy ty

lnnzrolynp êt‘s ‘sts tyfzrxl‘tzy1 Izsx nlwwpo ‘sts ktyo zf

tyfzrxl‘tzy ‘ln‘tép tyfzrxl‘tzy’ mpnl’sp ‘sp content  zf ‘sp

tyfzrxl‘tzy ts êsl‘ ts ‘r’wy nl’slwwy rpwpély‘ fzr ‘sp

xzépxpy‘ zf ‘sp plr‘tnwp1 “lns plr‘tnwp sls l rtns tyypr

s‘r’n‘’rp ‘sl‘ pylmwps t‘ ‘z rpprpspy‘ ‘sp tyfzrxl‘tzy

przétopo my ‘sp ptwz‘ êlép lyo rpln‘ ‘z t‘ (Izsx1 lyo Mtwpy

6AAk1 kA-1 “I‘ ts ‘s’s txpwtpo ‘sl‘ ty szxp spysp l

r’otxpy‘lry xtyo0wtkp q’lwt‘y ts prpspy‘ pépy l‘ ‘sp wpépw zf

plr‘tnwp psystns” (Izsx 6AA51 2Bk-1 Ay lylwzry êz’wo mp l

sstp ‘sl‘ ts r’topo étl l LWS0sl‘pwwt‘p1 asp tyfzrxl‘tzy ‘sl‘

ts rpnptépo my ‘sp sstp ts ln‘tépwy rpwpély‘ fzr t‘s xzépxpy‘1

I’‘ t‘ ts yz‘ l psystnlw fzrnp zr fipwo ‘sl‘ ts p’sstyr ‘sp sstp

lrz’yo1 Iy fln‘1 êsp‘spr ‘sp strylw nzxps ty êt‘s npr‘lty

strylw s‘rpyr‘s x zr l mtrrpr strylw s‘rpyr‘s x06 xlkps yz

otffprpynp fzr ‘sp xzépxpy‘s zf ‘sp sstp1 I‘ ts ‘sp

tyfzrxl‘tzylw nzy‘py‘ ls s’ns ‘sl‘ ts nl’slwwy rpwpély‘ sprp1

yz‘ ‘sp s‘rpyr‘s zf ‘sp strylw1 Iy fln‘ t‘ nly mp nl’slwwy

s‘rzyr1 pépy tf ‘sp strylw ts êplk1 asts sppxs tyoppo wtkp l

prtxt‘tép fzrx zf xpy‘lw nl’sl‘tzy1 Rpy‘lw nl’sl‘tzy xplys

‘sl‘ xpy‘lw nzy‘py‘ q’l nzy‘py‘ sls nl’slw pffinlny1

If yl‘’rp sls – pépy l‘ ‘sp q’ly‘’x wpépw – ‘sp nlplnt‘y ‘z

rpprpspy‘ xpy‘lw nzy‘py‘ lyo ln‘ zy ‘sp xpy‘lw nzy‘py‘ ls

s’ns1 ‘spy ‘sprp ts l fzrx zf ty‘py‘tzylwt‘y m’tw‘ ty‘z yl‘’rp1



If lnnz’y‘ (8- lmzép ts nzrrpn‘1 ‘spy Izsx’s ‘spzry txpwtps l

fzrx zf plypsynstsx ty êstns szxp fzrx zf nzysntz’sypss

ts ’mtq’t‘z’s ty yl‘’rp1 If lnnz’y‘ (6- ts nzrrpn‘1 ‘spy ‘sprp ts

szxp fzrx zf ’ynzysntz’s ty‘py‘tzylwt‘y pépy l‘ ‘sp épry

mlstn wpépws zf yl‘’rp1 M’wwy opépwzppo nzysntz’sypss lrtsps

frzx ‘sp nzxpwpx nzyfir’rl‘tzy zf ‘spsp mlstn fzrxs zf

nzysntz’sypss1 Iy lyy nlsp1 ‘sl‘ Izsx pwlnps ty‘py‘tzylwt‘y

ty‘z ‘sp splr‘ zf xl‘‘pr étl sts ‘spzry zf ln‘tép tyfzrxl‘tzy

nzrrzmzrl‘ps ‘sp ‘spsts ‘sl‘ ‘sp nzynpp‘ zf ty‘py‘tzylwt‘y

wtyks q’ly‘’x xpnslytns ‘z ‘sp pstwzszpsy zf xtyo1

2 Many+worlWs anW many+minWs theories anW

intentionality

Kpytlw zf (III-: I‘ ts yz‘ ‘sp nlsp ‘sl‘ l xpls’rpxpy‘ ytpwos l

’ytq’p rps’w‘ l‘ ‘sp pxppysp zf z‘spr yzxzwzrtnlwwy pzsstmwp

rps’w‘s1 asprp ts mrlynstyr zf ‘sp ’ytéprsp1 Aww rps’w‘s lrp

rplwtzpo1

 

asp xlyy0êzrwos lyo ‘sp xlyy0xtyos ty‘prprp‘l‘tzy zf

q’ly‘’x xpnslytns s‘pxs frzx ‘sp opytlw zf (III-1 asprp lrp

yz ’ytq’p rps’w‘s zf l xpls’rpxpy‘ mpnl’sp lww pzsstmwp

rps’w‘s lrp rplwtzpo1 êt‘s plns mptyr rpwl‘tép êt‘s rpsppn‘ ‘z

l êzrwo zr ‘z l xtyo1 aspsp ‘spzrtps opyy ty ‘z‘lw ‘sp

nzwwlpsp zf ‘sp êlép f’yn‘tzy1 asp xlyy0êzrwos

ty‘prprp‘l‘tzy txpwtps ‘sl‘ lww pzsstmwp sts‘zrtps lrp rplw1 lyo

plns zyp zf ‘spx rpprpspy‘s l “êzrwo” zr l ’ytéprsp

(“éprp‘‘ 6A9:-1 asp nzynpp‘ zf ‘opnzsprpynp’ ts ’spo ‘z

styrwp z’‘ zmsprélmwp nwlsstnlw êzrwos (zroprtyr zf ‘sp pslsp

lyrwps- ty l q’ly‘’x s’pprpzst‘tzy1 asts fzrktyr zf ‘sp

êzrwo ty‘z pépr xzrp êzrwos nly mp ’yoprs‘zzo êt‘sz’‘

xlktyr lyy rpfprpynp ‘z xtyos1 Iy ‘sp slxp êly nzwwlpsp

‘spzrtps nly nzys‘r’p ‘sp nzwwlpsp mz‘s êt‘s zr êt‘sz’‘

rpfprpynp ‘z xtyos1 ‘sp xlyy0êzrwo ‘spzrts‘ yppo yz‘ tyézkp



xtyos ‘z pxpwlty ‘sp fzrktyr zf ‘sp êzrwo1 Iy ‘sts nlsp ‘sprp

ts yz rplw nzyypn‘tzy mp‘êppy ‘sts ty‘prprp‘l‘tzy zf q’ly‘’x

xpnslytns lyo ‘sp pstwzszpsy zf xtyo1

I’‘ zyp nly lwsz spp ‘sp fzrktyr ls l x’w‘tpwtnt‘y zf

otffprpy‘ s’mupn‘0zmupn‘ s‘l‘ps1 êsprpty fzr plns mrlyns

‘sprp ts l xtyo zmsprétyr t‘1 As ‘sts tszwl‘po xtyo ozps yz‘

kyzê lmz’‘ ‘sp z‘spr xtyos zmsprétyr ‘sp z‘spr mrlynsps1

t‘ êtww mp p’zzwpo ls ‘z êsy pxln‘wy ‘sts plr‘tn’wlr rps’w‘ (‘sp

rps’w‘ ‘sts xtyo zmsprépo- znn’rrpo1 asp xtyo xtrs‘

sppn’wl‘p lmz’‘ l xys‘prtz’s nzwwlpsp zf ‘sp êlép f’yn‘tzy1

m’‘ ty fln‘ ‘sprp êls yz nzwwlpsp1 asp prznpss zf

opnzsprpynp rplwtzps lww pzsstmwp f’‘’rp s‘l‘ps rpwl‘tép ‘z l

xtyo1 asts xlyy0xtyos ty‘prprp‘l‘tzy ts l élrtly‘ zf ‘sp

xlyy0êzrwo ty‘prprp‘l‘tzy lyo êls firs‘ przpzspo my M1K1

gps (6AA5-1 Ll‘pr Kléto Awmpr‘ lyo Ilrry Lzpêpr (6ABB-

opépwzppo ly tyfl’py‘tlw éprstzy zf t‘1 gps’s zrtrtylw topl

êls q’t‘p s‘rltrs‘fzrêlro1 lyo sts rzlw êls ‘z lézto ots‘tyn‘

êzrwos ty l opnzsprtyr ’ytéprsp êt‘sz’‘ ypnpsst‘l‘tyr

nzwwlpsps zf ‘sp êlép f’yn‘tzys1 Mts topl êls ‘sl‘ ‘sprp ts l

psynsz0psystnlw plrlwwpwtsx mp‘êppy opnzsprpy‘ psystnlw

s‘l‘ps lyo xtyos1 asp xp‘lpsystnlw yl‘’rp zf ‘sts

plrlwwpwtsx nly mp sppwwpo z’‘ ty otffprpy‘ êlys1 I‘ nz’wo mp

‘sl‘ ‘sp xtyos s’pprépyp zy ‘sp psystnlw s‘l‘ps1 t‘ nz’wo

lwsz mp ‘sp nlsp ‘sl‘—ty l xzrp ty‘prln‘tzyts‘0o’lwts‘

flsstzy—‘sp xtyos ln‘tépwy spwpn‘ ‘sp psystnlw s‘l‘ps ‘spy

nzrrpspzyo ‘z1 Iy lyy nlsp ‘sp ‘spzry pzs‘’wl‘ps l éls‘

y’xmpr zf xtyos1 Sz xtyos lrp spwt‘1 ‘spy pxts‘po lww lwzyr1

flr xzrp ‘sly ‘sp tyotéto’lw xtyos zf s’xly pprszys ty ‘sp

nzxxzy spysp êzrwo1 Iy ‘sts xlyy0xtyos ty‘prprp‘l‘tzy t‘ ts

zmétz’s ‘sl‘ opnzsprpynp pxts‘s zywy ty rpwl‘tzy ‘z l xtyo

êstns rpprpspy‘s t‘s pyétrzyxpy‘ frzx l npr‘lty pzty‘ zf

étpê1 Rpprpspy‘l‘tzy my l xtyo1 szêpépr1 py‘ltws szxp fzrx

zf ty‘py‘tzylwt‘y1 Mprp lrlty t‘ ts ty‘py‘tzylwt‘y ‘sl‘ nzyypn‘s

‘sts ty‘prprp‘l‘tzy zf q’ly‘’x xpnslytns ‘z ‘sp pstwzszpsy

zf xtyo1 asp rzwp nzysntz’sypss pwlys ty ‘sts ‘spzry

opppyos—ls xtrs‘ mp pxppn‘po my yzê—zy szê êp



nzys‘r’p ‘sp rpwl‘tzysstp mp‘êppy ty‘py‘tzylwt‘y lyo

nzysntz’sypss1 If êp fzwwzê lnnz’y‘ (6-1 ‘spy ‘sp xtyos zf

‘sp xlyy0xtyos ‘spzry yppo ‘z mp nzysntz’s1 aspy oz

fpl‘’rp ty‘py‘tzylw1 rpprpspy‘l‘tzylw s‘l‘ps1 m’‘ ‘spsp s‘l‘ps

xtrs‘ mp ty xlyy nlsps yz‘ nzxpwpx pyz’rs ‘z mp nwlsstfipo

ls nzysntz’s mpnl’sp pspyzxpylw nzysntz’sypss rpq’trps

szxp fzrx zf strspr0zropr xp‘l0rpprpspy‘l‘tzy1 If êp fzwwzê

lnnz’y‘ (8-1 ‘spy ‘sprp ts l s‘rzyr xzolw ‘tp mp‘êppy

ty‘py‘tzylwt‘y lyo nzysntz’sypss1 lyo ty lyy zf ‘sp xlyy

xtyos ‘sl‘ rpprpspy‘s l opnzsprpy‘ psystnlw s‘l‘p ‘sprp

pxts‘s l pspyzxpylw nzysntz’sypss zf szxp szr‘1 Iy fln‘1

otrpn‘wy fzwwzêtyr frzx ‘sts1 ‘sprp êtww mp l éls‘ y’xmpr zf

nzysntz’s xtyos ty ‘sp ’ytéprsp1 xlyy xzrp ‘sly z’r

nzxxzy spysp étpê ‘lkps fzr rrly‘po1

k Raking  stock

Wp s‘lr‘po z’‘ êt‘s ‘sp zmsprél‘tzy ‘sl‘ ‘sp pstwzszpstnlw

ty‘prprp‘l‘tzy zf q’ly‘’x xpnslytns ts flr frzx mptyr l

nwzspo tss’p1 asp xlyy nzyfltn‘tyr ‘spzrtps lrp1 fzr ‘sp ‘txp

mptyr1 nzysts‘py‘ êt‘s ‘sp ol‘l lyo ‘sp xl‘spxl‘tnlw

nlwn’wl‘tzys1 lyo pstwzszpsprs zf xtyo ‘pyo ‘z nsprry0ptnk

‘sp ty‘prprp‘l‘tzy zf q’ly‘’x xpnslytns ‘sl‘ mps‘ fi‘s ‘sptr

pstwzszpstnlw prpnzynpp‘tzys1 As l rps’w‘1 q’ly‘’x

xpnslytns nlyyz‘ przétop l nzxppwwtyr nlsp fzr szxp

pzsstmwp szw’‘tzy ‘z ‘sp xtyo przmwpx l‘ ‘sp pxppysp zf rtélw

pstwzszpstnlw ‘spzrtps1 Iy fln‘1 szxp ty‘prprp‘l‘tzys zf

q’ly‘’x xpnslytns—wtkp ‘sp LRW nzwwlpsp ‘spzry lyo ‘sp

xlyy0êzrwos ‘spzry—oz yz‘ sppx ‘z slép s’ms‘ly‘tlw

rppprn’sstzys ty pstwzszpsy zf xtyo1 Rlyy z‘spr

ty‘prprp‘l‘tzys zf q’ly‘’x xpnslytns lrp1 szêpépr1 otrpn‘wy

rpwpély‘ fzr lyo nzyypn‘po ‘z ‘sp pstwzszpsy zf xtyo1 I slép

lrr’po lmzép ‘sl‘ t‘ ts ‘sp topl zf rpprpspy‘po xpy‘lw

nzy‘py‘1 ‘sp topl zf lmz’‘ypss zr ty‘py‘tzylwt‘y ‘sl‘ pwlys

‘sp nr’ntlw rzwp sprp1 Iy plns zf ‘sp ‘srpp xlty s‘rl‘prtps zf



opépwzptyr ly zy‘zwzry fzr ‘sp q’ly‘’x rplwx ‘sprp lrp

êpww0ps‘lmwtsspo ‘spzrtps ‘sl‘ xlkp spléy ’sp zf ‘sp topl zf

xpy‘lw rpprpspy‘l‘tzy zr szxp (prz‘z0- fzrx zf

ty‘py‘tzylwt‘y1 asp rzwp nzysntz’sypss pwlys ty ‘spsp ‘spzrtps

ts x’ns wpss nwplr1 I slép lrr’po ‘sl‘ ‘sp yl‘’rp lyo snzpp

zf nzysntz’sypss ty ‘spsp ‘spzrtps ts (plr‘wy- op‘prxtypo my

szê ‘sptr przpzypy‘s spp ‘sp rpwl‘tzysstp mp‘êppy

ty‘py‘tzylwt‘y lyo nzysntz’sypss: tf nzysntz’sypss ts oprtépo

frzx ty‘py‘tzylwt‘y t‘ êtww pwly l wpss f’yolxpy‘lw rzwp lyo tf

‘sprp ts l s‘rzyr xzolw ‘tp mp‘êppy ty‘py‘tzylwt‘y lyo

nzysntz’sypss1 ‘spy ‘sp pspyzxpylw xtyo êtww mp prpspy‘

êsprpépr ‘sprp ts ty‘py‘tzylwt‘y1 tf zywy ty l stxpwp fzrx1 Iy

lyy nlsp1 t‘ ts prtxlrtwy ‘sp nzynpp‘ zf ty‘py‘tzylwt‘y ‘sl‘

nzyypn‘s xlyy (m’‘ yz‘ lww- ty‘prprp‘l‘tzys zf q’ly‘’x

xpnslytns ‘z ‘sp pstwzszpsy zf xtyo1

PeYerences

Awmpr‘1 K1 6AA81 “Izsx’s Aw‘pryl‘tép ‘z V’ly‘’x

Rpnslytns”1 Scientific American (9-: 9B–:A1

Awmpr‘1 K11 lyo Lzpêpr1 I1 6ABB1 “Iy‘prprp‘tyr ‘sp Rlyy0

êzrwos Iy‘prprp‘l‘tzy”1 Synthese AA (2-: 6A9–26k1

Izsx1 K1 6A921 “A S’rrps‘po Iy‘prprp‘l‘tzy zf ‘sp V’ly‘’x

aspzry ty aprxs zf ‘Mtoopy clrtlmwps’”1 Physical

Rekiew  B9: 6::–6Ak1

Izsx1 K1 6AA51 “A ypê ‘spzry zf ‘sp rpwl‘tzysstp zf xtyo

lyo xl‘‘pr”1 Philosophical Psychology k (2-: 2A6–2B:1

Izsx1 K11 lyo Mtwpy1 I1 6AAk1 The Wn WikiWeW Wnikerse0 An

Qntological Knterpretation oY Luantum Theory1

Lzyozy: Rz’‘wporp1



“ppprszy1 R1 25581 Luantum Mechanics anW The Philosophy

oY AlYreW Iorth RhiteheaW(  Spê Yzrk: Mzroslx

bytéprst‘y Wrpss1

“éprp‘‘1 M1 6A9:1 Theory oY the Wnikersal R akeYunction1

aspsts1 Wrtynp‘zy: Wrtynp‘zy bytéprst‘y1

Lstrlrot1 L1H11 Rtxtyt1 A11 lyo Wpmpr1 a1 6AB91 “A Rzopw fzr l

bytfipo V’ly‘’x Kpsnrtp‘tzy zf Rlnrzsnzptn lyo

Rtnrzsnzptn Sys‘pxs”1 ty L1 Annlrot p‘ lw1 (pos1-1

Luantum Probability anW Applications1 Iprwty:

Sprtyrpr1 22k –2k21

Lzwos‘pty1 S1 256k1 “Izsxtly Rpnslytns”1 ty “1S1 glw‘l

(po1-1 The StanYorW EncyclopeWia oY Philosophy (Sprtyr

256k “ot‘tzy-1 bRL F

<s‘‘p:22pwl‘z1s‘lyfzro1po’2lrnstéps2spr256k2py‘rtps2q

x0mzsx2 >1

Mzw‘1 Q1 255k1 :linWsight ( The Iature oY Eonsciousness 1 Spê

Yzrk: Irzloétpê Wrpss1

Stpêpr‘1 H1 6AAB1 The Significance oY Eonsciousness1

Wrtynp‘zy: Wrtynp‘zy bytéprst‘y Wrpss1

Wpyrzsp1 R11 lyo Mlxprzff1 S1 25661 “Hzysntz’sypss ty ‘sp

bytéprsp: Sp’rzsntpynp1 V’ly‘’x Splnp0atxp

Lpzxp‘ry lyo Trns TR aspzry”1 “ournal oY Eosmology

681

S‘lpp1 M1W1 6ABA1 “V’ly‘’x yzywznlwt‘y lyo ‘sp opsnrtp‘tzy

zf yl‘’rp”1 ty Q1a1 H’sstyr lyo “1 RnR’wwty (pos1-1

Philosophical Eonsefuences oY Luantum Theory1

Sz‘rp Klxp1 IS: bytéprst‘y zf Sz‘rp Klxp Wrpss1 698–

A81

http://plato.stanford.edu/archives/spr2013/entries/qm-bohm/


S‘lpp1 M1W11 255A1 MinWYul Wnikerse0 Luantum Mechanics

anW the Participating Qbserker1 Iprwty: Sprtyrpr1

gps1 M1K1 6AA51 “Ty ‘sp ty‘prprp‘l‘tzy zf xpls’rpxpy‘ ty

q’ly‘’x ‘spzry”1 AounWations oY Physics 6 (6-1 :A–A:1



Ay‘zypwwl Hzrrlotyt

Q u an t u m  I h ysics an W t h e

Fu n Wam en t alit y oY t h e M en t al

asp q’ps‘tzy êsp‘spr ‘sp xpy‘lw ts1 zr ts yz‘1 l f’yolxpy‘lw

otxpystzy zf rplwt‘y zppys ’p l xluzr otétop lxzyr ‘sp

pprsppn‘téps n’rrpy‘wy spwo ty ‘sp pstwzszpsy zf xtyo1 as’s I

sslww firs‘ pxlxtyp ‘sp tss’p zf f’yolxpy‘lwt‘y êt‘sty ‘sp

pstwzszpsy zf xtyo lyo ‘spy ‘’ry ‘z ‘sp lylwysts zf ‘sp rzwp

‘sl‘ ‘sp f’yolxpy‘lwt‘y zf ‘sp xpy‘lw pwlys ty q’ly‘’x

psystns1

1 F unWamentality  in the philosophy oY minW

Iy The Eonscious MinW Kléto Hslwxprs lffirxs ‘sl‘1

f’yolxpy‘lw fpl‘’rps nlyyz‘ mp pxpwltypo ty

‘prxs zf xzrp mlstn fpl‘’rps1 lyo f’yolxpy‘lw

wlês nlyyz‘ mp pxpwltypo ty ‘prxs zf xzrp mlstn

wlêsE ‘spy x’s‘ stxpwy mp ‘lkpy ls prtxt‘tép

h…i asp fln‘ ‘sl‘ nzysntz’sypss ozps yz‘

s’pprépyp zy ‘sp psystnlw fpl‘’rps sszês ’s

‘sl‘ (‘sts- psystnlw ‘spzry ts yz‘ fuite  l ‘spzry

zf pépry‘styr1 az mrtyr nzysntz’sypss êt‘sty ‘sp

snzpp zf l f’yolxpy‘lw ‘spzry1 êp yppo ‘z

ty‘rzo’np new  f’yolxpy‘lw przppr‘tps lyo wlês”

(Hslwxprs 6AA:1 62:-1

aspzrtps êstns oz yz‘ lnkyzêwporp ‘sp f’yolxpy‘lwt‘y zf

‘sp xpy‘lw lrp ‘s’s ‘szsp êstns loxt‘ ‘sp s’pprépytpynp zf



‘sp xpy‘lw ’pzy ‘sp psystnlw1 s’ns ls yzyrpo’n‘tép

psystnlwtsx zr pxprrpy‘tsx1 ty lyy zf t‘s éprstzys xzs‘

stxtwlr ‘z yzyrpo’n‘tép psystnlwtsx1

As rprlros ‘sp ‘spzrtps êstns nslxptzy ‘sp

f’yolxpy‘lwt‘y zf ‘sp xpy‘lw1 I sslww q’z‘p Kléto Hslwxprs

zynp lrlty:

I ‘styk ‘sl‘ s’ms‘lynp o’lwtsx (ty t‘s

pptpspyzxpylwts‘ lyo ty‘prln‘tzyts‘ fzrxs- lyo

R’sspwwtly xzytsx (ty t‘s plypsynsts‘ lyo

plyprz‘zpsynsts‘ fzrxs- lrp ‘sp ‘êz sprtz’s

nzy‘pyoprs ty ‘sp xp‘lpsystns zf

nzysntz’sypss1 l‘ wpls‘ zynp zyp sls rtépy ’p

zy s‘lyolro psystnlwtsx1 (I otétop xy zêy

nrpopynp fltrwy pq’lwwy mp‘êppy ‘spx1-

(Hslwxprs 256k1 fzr‘snzxtyr-1

Sz1 fzr Hslwxprs s’ms‘lynp o’lwtsx lyo plypsynstsx (ty

‘sp fzrx zf R’sspwwtly xzytsx- lrp ‘sp xzs‘ pwl’stmwp étpês

‘sl‘ lnkyzêwporp ‘sp f’yolxpy‘lwt‘y zf ‘sp xpy‘lw1 Szê1

Hslwxprs’ plr‘tlw ty‘pwwpn‘’lw opéz‘tzy ‘z s’ms‘lynp o’lwtsx

s’rprtsps xp fzr ‘êz rplszys1 asp firs‘ zyp ts ‘sl‘ ty sts

(6AA:- mzzk Hslwxprs’ yl‘’rlwts‘tn o’lwtsx lss’xps ‘sp

fzrx zf l przppr‘y o’lwtsx ‘sl‘ ts prp‘‘y ’ywtkpwy ‘z mp

’prrlopo ‘z l xzrp rlotnlw ktyo zf o’lwtsx (sp yz‘ps1 “‘sp

tss’p zf êsl‘ t‘ êz’wo ‘lkp ‘z nzys‘t‘’‘p l o’lwtsx zf

s’ms‘lynps sppxs q’t‘p ’ynwplr ‘z xp”1 629-1 As ‘z ‘sp

spnzyo rplszy1 t‘ ts q’t‘p otffin’w‘ ‘z ’yoprs‘lyo szê l

pstwzszpspr nly slép pq’lw prpotwpn‘tzy fzr ‘êz nzynpp‘tzys

—s’ms‘lynp o’lwtsx lyo plypsynstsx—‘sl‘1 lplr‘ frzx

sslrtyr ‘sp nwltx zf ‘sp f’yolxpy‘lwt‘y zf ‘sp xpy‘lw1 slép

épry wt‘‘wp ty nzxxzy1 Iy ‘sts plr‘ zf xy ‘lwk I sslww ‘ry ‘z

sszê ‘sl‘ o’lwtsx lyo plypsynstsx lrp yz‘ pq’lwwy

pwl’stmwp nlyotol‘ps fzr pxpwltytyr ‘sp f’yolxpy‘lwt‘y zf

‘sp xpy‘lw lyo ‘z lsk ‘sp fzwwzêtyr q’ps‘tzy: xtyo ts plr‘ zf



‘sp f’yolxpy‘lw s‘r’n‘’rp zf ‘sp êzrwo1 m’‘ êsl‘ sslpp

ssz’wo ly lnnz’y‘ zf t‘s f’yolxpy‘lwt‘y ‘lkp1 o’lwtsx zr

plypsynstsxE

As plr‘ zf ly l‘‘pxp‘ ‘z lsk ‘sts q’ps‘tzy1 I sslww pxlxtyp

‘sp lrr’xpy‘ ty fléz’r zf plypsynstsx ‘sl‘ sls mppy

fzrx’wl‘po my aszxls Slrpw (6AAA- lyo êzrkpo z’‘ lrlty

my Wtwwtlx Splrpr (6AA6- lyo Llwpy S‘rlêszy (255:-1

As Slrpw êrt‘ps1 plypsynstsx sppxs ‘z fzwwzê frzx ‘spsp

fz’r prpxtsps:

61 Rl‘prtlw nzxpzst‘tzyE

21 Szyrpo’n‘tzytsxE

k1 RplwtsxE

81 Szypxprrpynp1

I sslww yzê lylwysp ‘spsp prpxtsps1 s‘lr‘tyr frzx ‘sp spnzyo

prpxtsp1 ‘sl‘ ts ‘z sly yzyrpo’n‘tzytsx1

Szyrpo’n‘tzytsx: “Trotylry xpy‘lw s‘l‘ps h…i lrp yz‘

psystnlw przppr‘tps zf ‘sp zrrlytsx h…i lyo ‘spy lrp yz‘

txpwtpo my psystnlw przppr‘tps lwzyp” (6AAA1 6B6-1

A‘ firs‘ rwlynp t‘ xtrs‘ lppplr ‘sl‘ ‘sp yzyrpo’n‘tzytsx

tww’s‘rl‘po ty ‘sp spnzyo prpxtsp nz’wo mp ’yoprs‘zzo ls l

ktyo zf przppr‘y o’lwtsx1 Iy zropr ‘z zm‘lty l ktyo zf

przppr‘y o’lwtsx zyp sls ‘z nwltx1 ls Hslwxprs p’‘s t‘1 ‘sl‘

‘sprp lrp przppr‘tps zf tyotéto’lws ty ‘sts êzrwo—

‘sp pspyzxpylw przppr‘tps—‘sl‘ lrp

ontologically tyopppyopy‘ zf psystnlw

przppr‘tps” (6AA:1 629E xy t‘lwtns-1

Ty Slrpw’s nzys‘r’lw lrp ‘spy xpy‘lw przppr‘tps

zy‘zwzrtnlwwy tyopppyopy‘ frzx psystnlw przppr‘tpsE Ry

lysêpr ts ty ‘sp yprl‘tép1 Iy fln‘1 pétopynp lrltys‘

yzyrpo’n‘tzytsx ls przppr‘y o’lwtsx ts nzy‘ltypo ty ‘sp

firs‘ prpxtsp zf Slrpw’s lrr’xpy‘1 êstns nzynprys ‘sp

xl‘prtlw nzys‘t‘’‘tzy zf zmupn‘s: “Sz nzys‘t‘’py‘s mpstops



xl‘‘pr lrp yppopo”1 slys Slrpw l‘ plrp 6B6 zf Mortal

Luestions 1 S‘rlêszy lwsz lffirxs ‘sl‘ “rplw psystnlwtsx h…i

x’s‘ lnnpp‘ ‘sl‘ pxpprtpy‘tlw pspyzxpyl are psystnlw

pspyzxpyl” (255:1 8E xy t‘lwtns-1

A firs‘ nzystoprl‘tzy ‘z orlê frzx ‘spsp q’z‘l‘tzys ‘spy ts

‘sl‘ yzyrpo’n‘tzytsx ty Slrpw’s lrr’xpy‘ ssz’wo yz‘ mp

nzynptépo zf ls l ktyo zf przppr‘y o’lwtsx m’‘1 rl‘spr1 ls l

élrtp‘y zf yzyrpo’n‘tép xl‘prtlwtsx zr ls l broaW

physicalism 1 ‘z ’sp Hslwxprs’ êzros1 Lp‘ ’s sly szxp‘styr

lmz’‘ Hslwxprs’ topls1 asts l’‘szr1 ty ‘sp slwf zf stxspwf ty

êstns sp ts l s’ppzr‘pr zf plypsynstsx1 nszzsps l sppntfin

ktyo zf plypsynstsx ‘sl‘ sp nlwws constitutike Russellian

panpsychism 1 asts ts l constitutike  plypsynstsx mpnl’sp

“xlnrzpxpprtpynp ts (êszwwy zr plr‘tlwwy- xp‘lpsystnlwwy

rrz’yopo ty xtnrzpxpprtpynp” (256k1 A-1 I‘ ts f’r‘spr l

Russellian plypsynstsx mpnl’sp t‘ rpwtps zy ‘sp lss’xp‘tzy

‘sl‘ “psystns rpéplws ‘sp rpwl‘tzylw s‘r’n‘’rp zf xl‘‘pr m’‘

yz‘ t‘s ty‘rtystn yl‘’rp” (B-1 asp ty‘rtystn yl‘’rp zf xl‘‘pr1

tys‘plo1 ts nzys‘t‘’‘po my fuiWWities( êstns lrp1 l‘ wpls‘

szxp zf ‘spx1 xtnrzpspyzxpylw przppr‘tps ’yoprwytyr ‘sp

xtnrzpsystnlw s‘r’n‘’rp lyo pwlytyr f’yolxpy‘lw

xtnrzpsystnlw rzwps wtkp xlss (B-1 Hzys‘t‘’‘tép R’sspwwtly

plypsynstsx xlty‘ltys ‘sl‘ xtnrzpspyzxpylw przppr‘tps

mz‘s sprép ls q’toot‘tps lyo ls ‘sp rrz’yos fzr

xlnrzpspyzxpylw przppr‘tps (A-1

Szê1 êspy Hslwxprs pzsps ‘sp q’ps‘tzy êsp‘spr

q’toot‘tps lrp psystnlw przppr‘tps1 ty zropr ‘z lysêpr ‘sts

q’ps‘tzy sp ty‘rzo’nps ‘sp ots‘tyn‘tzy mp‘êppy ylrrzêwy

psystnlw przppr‘tps lyo mrzlowy psystnlw przppr‘tps1 asp

fzrxpr zywy tynw’op ‘sp s‘r’n‘’rlw przppr‘tps zf

xtnrzpsystnlw py‘t‘tps1 m’‘ pxnw’op q’toot‘tpsE ‘sp wl‘‘pr1

tys‘plo1 tynw’op mz‘s s‘r’n‘’rlw przppr‘tps lyo q’toot‘tps1

as’s ‘spsp lrp yz‘ ylrrzêwy m’‘ mrzlowy psystnlw1 Tynp ‘sts

ots‘tyn‘tzy sls mppy xlop1 Hslwxprs mpwtpéps ‘sl‘ ‘sp

q’ps‘tzy êsp‘spr q’toot‘tps lrp psystnlw przppr‘tps

“mpnzxps szxp‘styr zf l éprmlw q’ps‘tzy” (65-1 asp slxp



szwos fzr nzys‘t‘’‘tép R’sspwwtly plypsynstsx1 êstns ts

tynzxpl‘tmwp êt‘s ylrrzê psystnlwtsx1 m’‘ ts l ktyo zf mrzlo

psystnlwtsx1 Tynp lrlty1 lyy otsp’‘p êsp‘spr ylrrzê zr

mrzlo psystnlwtsx ts rplwwy psystnlwtsx ‘’rys z’‘ ‘z mp

p’rpwy éprmlw (65-1

Mzêpépr1 t‘ ts yz‘ zmétz’s ‘sl‘ pépry‘styr ‘’rys z’‘ ‘z mp

l éprmlw otsp’‘p1 ls Hslwxprs xlty‘ltys1 az mp s’rp1 t‘ ts

lwsz l éprmlw otsp’‘p szê zyp prpfprs ‘z opfiyp psystnlwtsx1

Spépr‘spwpss1 t‘ ts l xl‘‘pr zf fln‘ ‘sl‘ q’toot‘tps lrp opppwy

rzz‘po ty ‘sp xtnrzpsystnlw yp‘êzrk lyo ‘sl‘ ‘spy slép ‘z

fzwwzê ‘sp oyylxtns—zf lrrrprl‘tzy lyo otsty‘prrl‘tzy—zf

‘sp psystnlw plr‘tnwps ‘z êstns ‘spy tysprp1 As êp êtww spp1 tf

t‘ êprpy’‘ sz1 tf ‘sp firs‘ prpxtsp zf Slrpw’s lrr’xpy‘ lmz’‘

xl‘prtlw nzxpzst‘tzy otoy’‘ szwo lyy wzyrpr1 yz‘ pépy ly

psspy‘tlw fpl‘’rp zf plypsynstsx s’ns ls ‘sp ’mtq’t‘y zf ‘sp

xpy‘lw êz’wo szwo lyy wzyrpr1 asp nzynw’stzy ‘sl‘ ssz’wo mp

orlêy1 ‘sprpfzrp1 ts ‘sl‘ q’toot‘tps are psystnlw przppr‘tps1

pépy tf ‘spy lrp opsnrtmpo lnnzrotyr ‘z l mrzlo zr wtmprlw

ktyo zf psystnlwtsx1

Lp‘ ’s yzê ‘’ry ‘z ‘sp ‘stro prpxtsp zf Slrpw’s lrr’xpy‘1

‘sl‘ ts1 rplwtsx1

Rplwtsx: Iy spt‘p zf yzyrpo’n‘tzytsx1 zrotylry xpy‘lw

s‘l‘ps “lrp przppr‘tps zf ‘sp zrrlytsx1 stynp ‘sprp ts yz

sz’w1 lyo ‘spy lrp yz‘ przppr‘tps zf yz‘styr l‘ lww” (6AAA1

6B2-1

asts prpxtsp ts l otrpn‘ nzyspq’pynp zf ‘sp lnnpp‘lynp zf

xl‘prtlwtsx1 As S‘rlêszy (255:- xlty‘ltys1 mz‘s psystnlw

lyo pxpprtpy‘tlw pspyzxpyl lrp nzynrp‘p lyo spl‘tz0

‘pxpzrlw1 spynp l yzy spl‘tz0‘pxpzrlw s’ms‘lynp ‘z êstns

xpy‘lw s‘l‘ps tysprp nlyyz‘ pxts‘1 asts1 szêpépr1 ts yz‘ l

nzyf’‘l‘tzy zf s’ms‘lynp o’lwtsx1 m’‘ l nwltx ‘sl‘ oprtéps

frzx l prpétz’s lss’xp‘tzy ‘sl‘ xl‘prtlwtsx ts ‘r’p1 I’‘

xl‘prtlwtsx xly nl’sp ’yêly‘po ‘rz’mwps1 ls nly mp sppy

frzx ‘sp fzwwzêtyr zmupn‘tzy ‘sl‘ Slrpw1 ‘sp l’‘szr zf “Wsl‘

ts t‘ wtkp ‘z mp l ml‘”1 rltsps lrltys‘ stxspwf:



Mzr Rplwtsx ls I slép opfiypo t‘ ‘z mp ‘r’p1

psystnlw zrrlytsxs x’s‘ slép s’mupn‘tép

przppr‘tps1 Wsl‘ sppxs ’ylnnpp‘lmwp lmz’‘ ‘sts

ts ‘sl‘ ‘sp zrrlytsx ozps yz‘ slép l pzty‘ zf

étpê: ‘sp pprszy zr nrpl‘’rp ozps1 I‘ sppxs

lms’ro ‘z ‘ry ‘z otsnzépr ‘sp mlsts zf ‘sp pzty‘

zf étpê zf ‘sp pprszy ty ly l‘zxts‘tn mrplkozêy

zf ‘sp zrrlytsx1 mpnl’sp ‘sl‘ zmupn‘ ts yz‘ l

pzsstmwp s’mupn‘ fzr ‘sp pzty‘ zf étpê ‘z êstns

‘sp pprszy’s pxpprtpynps lppplr (Slrpw 6AAA1

6BA-1

asp przmwpx—Slrpw rzps zy—ts ‘sl‘ ‘sprp ts yz lw‘pryl‘tép

‘z ‘sts pzst‘tzy: “I lss’xp ‘sl‘ ypt‘spr I yzr ‘sp xz’sp sls

l sz’w1 ‘z mplr ‘spsp xpy‘lw przppr‘tps” (6BA-1 I’‘1 zynp

lrlty1 ‘sts lss’xp‘tzy zf ‘sp yzy0pxts‘pynp zf l sz’w ts

u’s‘tfipo zywy ty étr‘’p zf ‘sp xl‘prtlwts‘ mlnkrrz’yo ‘sl‘

Slrpw pyozrsps1

A fiylw sz’rnp zf nrt‘tntsx lrtsps frzx ‘sp spq’pw zf ‘sp

prpétz’s spy‘pynp:

Ayo pépy tf êp oto1 t‘ êz’wo yz‘ rpxzép ‘sp

przmwpx1 mpnl’sp tyszflr ls t‘ ts pzsstmwp ‘z

rrlsp ‘sp topl zf l yzyxl‘prtlw thing  (xy

t‘lwtns-1 ‘sprp ts u’s‘ x’ns otffin’w‘y ty

’yoprs‘lyotyr szê it nz’wo slép l pzty‘ zf étpê1

I’‘ tf ‘sp znn’rrpynp zf l s’mupn‘tép pxpprtpynp

ts yz‘ ‘sp pzsspsstzy zf l przppr‘y my

something 1 êsl‘ ts t‘E (6BA06A5-1

Slrpw ozps yz‘ slép l nwplr topl zf ‘sp otffprpynp

mp‘êppy ‘sp xl‘prtlw s’ms‘lynp lyo ‘sp xpy‘lw zyp1 Ty sts

étpê mz‘s lrp ’w‘txl‘pwy stxtwlr1 mpnl’sp mz‘s lrp l

something 1 Mzêpépr1 ‘sp xpy‘lw s’ms‘lynp ln‘’lwwy



nztyntops êt‘s ‘sp nzysntz’s spwf1 lyo ‘sp sz’w nly mp sppy

ls ‘sp pwpxpy‘ ‘sl‘ lwwzês ‘sp zrrlytsx ‘z mpnzxp l

nzysntz’s spwf1 as’s1 tf êp loxt‘ ‘sp pxts‘pynp zf l xpy‘lw

s’ms‘lynp1 êstns Slrpw nlyyz‘ oz1 o’p ‘z sts lospstzy ‘z

xl‘prtlwtsx1 êp zm‘lty l s’mupn‘ zf pxpprtpynp1 pyozêpo

êt‘s l firs‘ pprszy pzty‘ zf étpê lyo firs‘ pprszy

pxpprtpynps1 as’s Slrpw nlyyz‘ lysêpr ‘sp nrt‘tntsx sp

xlkps ‘z stxspwf êt‘sz’‘ lmlyozytyr xl‘prtlwtsx1 êstns ts1

szêpépr1 ly psspy‘tlw pwpxpy‘ zf sts lrr’xpy‘ ty fléz’r zf

plypsynstsx1 As êp êtww spp wl‘pr1 ‘sp ‘zptn zf szê ‘z

nzynptép ‘sp s’mupn‘ ts zf npy‘rlw rpwpélynp ty ‘sp otsn’sstzy

mp‘êppy o’lwtsx lyo plypsynstsx1

Wp slép fz’yo ‘sl‘ Slrpw’s lrr’xpy‘ ts opépwzppo ty ‘sp

nzy‘px‘ zf yzyrpo’n‘tép xl‘prtlwtsx1 Typ zf ‘sp xzs‘

êtopsprplo êlys ‘z nzxmtyp ‘spsp ‘êz pzst‘tzys—

xl‘prtlwtsx lyo yzyrpo’n‘tzytsx—ts pxprrpy‘tsx1 Ty ‘sts

étpê1 pspyzxpylw przppr‘tps lrp przppr‘tps mpwzyrtyr ‘z

strspr nzxpwpxt‘y wpépws ‘sl‘ lrp yz‘ opo’ntmwp lyo yz‘

pxpwltylmwp frzx psystnlw przppr‘tps1 Irzlo (6A291 92-1 ty

plr‘tn’wlr1 ots‘tyr’tssps mp‘êppy ‘rlys0psystnlw lyo ty‘rl0

psystnlw pxprrpy‘ wlês1 Wt‘sty ‘sp wl‘‘pr1 ‘sp ‘rlys0zrotylw

wlês nzyypn‘ pspyzxpyl mpwzyrtyr ‘z otffprpy‘ wpépws zf

nzxpwpxt‘y (fzr pxlxpwp M2T xzwpn’wps lyo ‘sp

pspyzxpylw q’lwt‘y zf wtq’tot‘y-1 êstwp ‘rlys0psystnlw wlês

ps‘lmwtss ‘sp ’w‘txl‘p nslrln‘pr zf pspyzxpylw przppr‘tps:

t1p1 ‘sptr yzy rpo’ntmtwt‘y ‘z psystnlw ol‘l1 Irzlo

lnkyzêwporps l otffprpy‘ ppts‘pxzwzrtnlw s‘l‘’s ‘z ‘sp ‘êz

ktyos zf wlês1 arlys0zrotylw wlês lrp pxptrtnlw sypz‘spsps1

êszsp ‘r’‘s zr flwst‘y ts otsnzéprpo zywy lf‘pr pxprrpy‘

pspyzxpyl slép1 zr slép yz‘1 ‘lkpy pwlnp1 arlys0psystnlw

wlês1 tys‘plo1 lrp ypnpsslrtwy zf ly pxprrpy‘ ktyo1 asts

xplys ‘sl‘ l xl‘spxl‘tnlw lrnslyrpw êsz kypê pépry‘styr

lmz’‘ ‘sp xtnrzs‘r’n‘’rp ’yoprwytyr ‘sp q’lwt‘l‘tép lsppn‘s

zf ‘sp xln0rzs‘r’n‘’rp êz’wo mp ’ylmwp ‘z prpotn‘ ‘spx

(A5-1 Wsl‘ ts l‘ tss’p sprp ts yz‘ ‘sp wtxt‘l‘tzys zf z’r



kyzêwporp1 m’‘ ‘sp pxts‘pynp zf ly ’ymrtorplmwp pxpwtnl‘tép

rlp mp‘êppy ‘sp psystnlw lyo ‘sp pxpprtpy‘tlw wpépw1 asts

‘spsts ts épry nwzsp ‘z nzy‘pxpzrlry lrr’xpy‘s ‘sl‘ ty‘pyo

‘z sszê ‘sp trrpo’ntmtwt‘y zf nzysntz’s pxpprtpynp ‘z ‘sp

’yoprwytyr yp’rzpsystzwzrtn pspyzxpyl (Qlnkszy 6AB21

Lpétyp 6ABk1 Hslwxprs 6AA:-1 Mzêpépr1 s’ns l ‘spsts ozps

yz‘ pyuzy ‘sp fléz’r zf ‘szsp êsz lrr’p fzr plypsynstsx1 ls

Slrpw’s fz’r prpxtsp1 “yzypxprrpynp”1 sszês1

Szypxprrpynp: “asprp lrp yz ‘r’wy pxprrpy‘ przppr‘tps

zf nzxpwpx sys‘pxs1 Aww przppr‘tps zf l nzxpwpx sys‘px ‘sl‘

lrp yz‘ rpwl‘tzys mp‘êppy t‘ lyo szxp‘styr pwsp oprtép frzx

‘sp przppr‘tps zf t‘s nzys‘t‘’py‘s lyo ‘sptr pffpn‘s zy plns

z‘spr êspy sz nzxmtypo1 “xprrpynp ts ly ppts‘pxzwzrtnlw

nzyot‘tzy” (6AAA1 6B2-1

Wsl‘ ts l‘ s‘lkp ty ‘sp wzyr nzy‘rzéprsy mp‘êppy

pxprrpy‘ts‘s lyo plypsy0nsts‘sE Lp‘ ’s fzwwzê ‘sp pzty‘ zf

étpê zf S‘rlêszy (255:-1 Mzr S‘rlêszy t‘ x’s‘ mp ‘r’p my

‘sp opfiyt‘tzy zf “pxprrpy‘” ‘sl‘ “lyy pxprrpy‘

pspyzxpyzy1 sly Y1 ts êszwwy opppyopy‘ zy ‘sl‘ êstns t‘

pxprrp frzx1 sly e”1 asp ‘z‘lw opppyopynp zf Y frzx e ts

‘sp r’lrly‘pp ‘sl‘ Y ts pxprrpy‘ frzx e (68-1 As êp nly

spp1 sts topl zf pxprrpynp ts épry flr frzx ‘sl‘ zf Irt‘tss

“xprrpy‘ts‘s1 êsz fzn’sspo yz‘ zy ‘sp opppyopynp1 m’‘ zy

yzy0opo’ntmtwt‘y1 yzy0pxpwtnlmtwt‘y1 yzy0prpotn‘lmtwt‘y1 ty

sszr‘ zy ‘sp yzépw‘y zf pxprrpy‘ pspyzxpyl ’pzy ‘sptr

psystnlw mlsps1 I’‘ ‘zêlros ‘sts brute pxprrpynp1 êstns

tryzrps ‘sp rpwl‘tzysstps zf opppyopynp frzx ‘sp psystnlw1

S‘rlêszy’s nrt‘tntsx ts épry sslrp:

Kzps ‘sts nzynpp‘tzy zf pxprrpynp xlkp

spyspE h…i I ‘styk ‘sl‘ t‘ ts tynzsprpy‘1 ty fln‘1

lyo ‘sl‘ ‘sts rpyprlw êly zf ‘lwktyr zf

pxprrpynp sls lnq’trpo ly ltr zf pwl’stmtwt‘y

h…i fzr szxp stxpwy mpnl’sp t‘ sls mppy



lppplwpo ‘z xlyy ‘txps ty ‘sp flnp zf l

sppxtyr xys‘pry (62-1

Wp nly tww’s‘rl‘p S‘rlêszy’s pzst‘tzy my rpnz’rsp ‘z ‘sp

lylwzry sp przpzsps mp‘êppy wtq’tot‘y lyo pspyzxpylw

przppr‘tps1 Iy ‘sp nlsp zf wtq’tot‘y1 ‘sts ts pxprrpy‘ ’pzy

êl‘pr xzwpn’wps mpnl’sp wtq’tot‘y ts py‘trpwy rpo’npo ‘z

psystnlw pspyzxpyl:

Wp nly spp ‘sl‘ ‘sp pspyzxpyzy zf wtq’tot‘y

lrtsps yl‘’rlwwy z’‘ zf1 ts êszwwy opppyopy‘ zy1

pspyzxpyl ‘sl‘ oz yz‘ ty ‘spxspwéps tyézwép

wtq’tot‘y l‘ lww” (6k–68-1

Iy ‘sp pxprrpy‘ts‘s’ wlyr’lrp1 ‘sp nlsp zf wtq’tot‘y flwws

’yopr ‘sp ‘rlys0zrotylw ty‘rl0psystnlw pxprrpy‘ wlês1 êszsp

ppts‘pxzwzrtnlw s‘l‘’s ts ‘sl‘ zf ly pxptrtnlw sypz‘spsts1 Iy

‘sp nlsp zf pspyzxpylw przppr‘tps1 tys‘plo1 ‘sp lylwzry

êt‘s wtq’tot‘y ozps yz‘ szwo1 zy S‘rlêszy’s étpê1 mpnl’sp t‘

ts lms’ro ‘z ‘styk ‘sl‘ êspy yzy0pxpprtpy‘tlw pspyzxpyl

s‘lyo ty npr‘lty rpwl‘tzys ‘spy ipso Yacto nzys‘t‘’‘p

pxpprtpy‘tlw pspyzxpyl (9–6:-1 asts nlsp êz’wo mp nzéprpo1

ty ‘sp pxprrpy‘ts‘ nzy‘px‘1 my ‘rlys0psystnlw wlês1 êstns

ps‘lmwtss ‘sp l prtzrt ypnpsslry trrpo’ntmtwt‘y zf ‘sp

pxpprtpy‘tlw przppr‘tps ‘z ‘sp psystnlw zyps1 I’‘ fzr

S‘rlêszy1 ls lwrploy slto1 ‘sts ts brute pxprrpynp1 lyo

“xprrpynp nly’‘ mp mr’‘p1 h…i Typ przmwpx ts

‘sl‘ mr’‘p pxprrpynp ts my opfiyt‘tzy l xtrlnwp

pépry ‘txp t‘ znn’rs1 fzr t‘ ts ‘r’p my sypz‘spsts

‘sl‘ ty mr’‘p pxprrpynp ‘sprp ts lmszw’‘pwy

yz‘styr lmz’‘ e1 ‘sp pxprrpo0frzx1 ty étr‘’p zf

êstns Y1 ‘sp pxprrpr1 pxprrps frzx (6B-1



S‘rlêszy ‘s’s xlty‘ltys ‘sl‘ ‘sp psystnlw mlsts lwzyp ts yz‘

s’ffintpy‘ ‘z rpyprl‘p pxprrpy‘ przppr‘tps1 tf ‘spsp lrp

pspyzxpylw1 Mzê ‘z fiyo ‘spy l rpxpoy ‘z ‘sp wlnk zf l

s’ffintpy‘ nzyot‘tzy fzr ‘sp pxprrpynp zf ‘sp pxpprtpy‘tlwE

Ltépy S‘rlêszy’s nzysprél‘tép nzynpp‘tzy zf pxprrpynp1 sp

nly lffirx êsl‘ fzwwzês:

Mzr êsl‘ êp oz1 êspy êp rtép l sl‘tsfln‘zry

lnnz’y‘ zf szê wtq’tot‘y pxprrps frzx yzy0

wtq’tot‘y1 ts sszê ‘sl‘ ‘sprp lrpy’‘ rplwwy lyy

ypê przppr‘tps l‘ lww1 Hlrrytyr ‘sts zépr ‘z ‘sp

pxpprtpy‘tlw nlsp1 êp rp‘ ‘sp nwltx ‘sl‘ êsl‘

slpppys1 êspy pxpprtpy‘tlwt‘y pxprrps frzx

yzy0pxpprtpy‘tlwt‘y1 ts ‘sl‘ ‘sprp lrpy’‘ rplwwy

lyy ypê przppr‘tps tyézwépo l‘ lww1 asts1

szêpépr1 xplys ‘sl‘ ‘sprp êprp pxpprtpy‘tlw

przppr‘tps lww lwzyrE êstns ts1 prpntspwy1 ‘sp

prpspy‘ nwltx (2k-1

asts nzynw’stzy ts épry stxtwlr ‘z ‘sl‘ zf ‘sp l’‘szr êsz

zrtrtylwwy opstrypo ‘sp lrr’xpy‘ fzr plypsynstsx1 Slrpw1 ty

fln‘1 nzynw’ops sts lrr’xpy‘ my slytyr ‘sl‘

If ‘sp xpy‘lw przppr‘tps zf ly zrrlytsx lrp yz‘

txpwtpo my lyy psystnlw przppr‘tps m’‘ x’s‘

oprtép frzx przppr‘tps zf ‘sp zrrlytsx’s

nzys‘t‘’py‘s1 ‘spy ‘szsp nzys‘t‘’py‘s x’s‘ slép

yzypsystnlw przppr‘tps h…i Stynp lyy xl‘‘pr nly

nzxpzsp ly zrrlytsx1 lww xl‘‘pr x’s‘ slép

‘spsp przppr‘tps (6AAA1 6B2-1

S‘rlêszy’s nsztnp ty fléz’r zf plypsynstsx

yz‘êt‘ss‘lyotyr1 sp ts lêlrp ‘sl‘ ‘sp ty‘’t‘tzy wytyr l‘ ‘sp

mlsts zf plypsynstsx—‘sl‘ l xpy‘lw pspyzxpyzy nlyyz‘



mp zm‘ltypo frzx psystnlw pspyzxpyl lwzyp—tyo’nps

z‘sprs ‘z s’ppzr‘ pzst‘tzys ls otffprpy‘ ls o’lwtsx lyo

pwtxtyl‘tétsx1 I êz’wo wtkp ‘z lsk êsp‘spr ‘sprp ts ly

lw‘pryl‘tép rpspzysp1 zf l o’lwts‘tn ktyo1 ‘z ‘sp przmwpx

rltspo my S‘rlêszy1 fzr êstns sp fz’yo l szw’‘tzy ty

plypsynstsx1

If êp lrrpp êt‘s S‘rlêszy ‘sl‘ l‘ ‘sp xtnrzpsystnlw wpépw

‘sprp x’s‘ mp szxp‘styr pxpprtpy‘tlw1 zy l o’lwts‘tn ptn‘’rp

êp nz’wo ty‘prprp‘ ‘sts pwpxpy‘ ls l ppn’wtlr1 yzy xl‘prtlw

otxpystzy zf rplwt‘y1 S’ns l otxpystzy sls yzy xl‘prtlw

fpl‘’rps mpnl’sp t‘ rrz’yos ‘sp pzsstmtwt‘y zf ‘sp zrrlytsx’s

opépwzpxpy‘ ty l spwf1 lyo ‘sts pzsstmtwt‘y êz’wo yz‘ mp

z‘sprêtsp rrly‘po rtépy ‘sp zrtrtylw otéprst‘y mp‘êppy

psystnlw lyo xpy‘lw przppr‘tps1 Ty ‘sp z‘spr slyo1 ‘sts

pzsstmtwt‘y ts yz‘ szxp‘styr px‘rtystn ‘z ‘sp zrrlytsx m’‘ ts

rzz‘po ty ‘sts lyo ty t‘s pz‘py‘tlw nlplnt‘tps1 as’s ‘sts

pzsstmtwt‘y ts l power  ty ‘sp rpy’typ spysp zf ‘sp êzro1

êstns ts nslrln‘prtzpo my lwxzs‘ ‘êz przppr‘tps ‘sl‘ Rzwylr

(255k1 :5–B6- l‘‘rtm’‘ps ‘z pzêprs: otrpn‘poypss lyo

ty‘rtystnlwt‘y1 As ‘z ‘sp firs‘ fpl‘’rp1 ‘sp zrrlytsx’s

opépwzpxpy‘ ts zrtpy‘l‘po frzx ‘sp épry mprtyytyr ‘zêlros

‘sp rpyprl‘tzy zf l spwf1 asts nlyyz‘ ‘lkp pwlnp ty ‘sp fzrx

zf ly ’ypxpwltylmwp u’xp (t‘ êz’wo mp mr’‘p pxprrpynp- m’‘

‘srz’rs ‘sp xlytfps‘l‘tzy1 ty ‘sp nz’rsp zf ‘sp zrrlytsx’s

yl‘’rlw pézw’‘tzy1 zf rrlo’lwwy xzrp nzxpwpx przppr‘tps lyo

pzêprs1 As ‘z ‘sp spnzyo fpl‘’rp1 ty‘rtystnlwt‘y1 t‘ ts nr’ntlw

‘sl‘ ‘sp rplwtsl‘tzy zf ‘sp zrtrtylw pzêpr (‘z mpnzxp l spwf1

‘z xlkp pxprrp l spwf- ozps yz‘ ‘lkp pwlnp ty étr‘’p zf

px‘rtystn rpwl‘tzysstps1 m’‘ zf przppr‘tps êstns lrp ty‘rtystn

‘z ‘sp zrrlytsx t‘spwf (652–65B-1 Ty ‘sp ty‘prprp‘l‘tzy ‘sl‘ I

sprp opfpyo ‘sp zrrlytsx’s pézw’‘tzy ‘zêlros ‘sp

xlytfps‘l‘tzy zf ‘sp spwf ozps yz‘ wtp zy ly znnlstzylwts‘

lylwysts zf ‘sp nzyypn‘tzys mp‘êppy ‘sp xpy‘lw lyo ‘sp

psystnlw1 If ‘styrs êprp ‘sts êly1 ‘sp psynsz0psystnlw ypx’s

êz’wo opppyo zy ‘sp ty‘prépy‘tzy frzx fln‘zrs px‘prylw ‘z

‘sp zrrlytsx t‘spwf zr t‘ êz’wo mp rpo’npo ‘z xprp



nzrrpwl‘tzys1 Mrzx ‘sp ty‘rtystnlwt‘y zf ‘sp pzêprs tysprpy‘ ‘z

‘sp zrrlytsx t‘ fzwwzês ‘sp ptéz‘lw topl zf ‘sp xtyo0mzoy nz0

pézw’‘tzy1 zy êszsp mlsts ‘sp rplwtsl‘tzy zf yzy mtzwzrtnlw

pz‘py‘tlwt‘tps ts tyo’npo my ‘sp opépwzpxpy‘ zf ‘sp

mtzwzrtnlw s‘r’n‘’rp1 êstns ty t‘s ‘’ry ts lf‘prêlros lffpn‘po

my ‘sp nl’slw ln‘tét‘y zf ‘sp nzysntz’s xtyo1

Wp ‘s’s rplns l nr’ntlw pzty‘ fzr ‘sp otffprpy‘tl‘tzy

mp‘êppy o’lwtsx lyo plypsynstsx1 I‘ ts êzr‘s yz‘tyr ‘sl‘

‘sp prznpss zf ln‘’lwtsl‘tzy zf ‘sp spwf lwsz txpwtps t‘s

plr‘tn’wlrtsl‘tzy1 t‘s mptyr ‘sp xtyo zf l sppntfin s’xly

mptyr1 zr1 fzr ‘sl‘ rplszy1 zf l sppntfin yzy s’xly mptyr1 As

êp slép u’s‘ sppy1 ‘sp ln‘’lwtsl‘tzy zf ‘sp xtyo ts tyo’npo

my l mtzwzrtnlw prznpss zf strs nzxpwpxt‘y1 m’‘ tynrplstyr

nzxpwpxt‘y ts lwsz l stry zf tynrplstyr tyotéto’lwtsl‘tzy1

asprpfzrp ‘sp “pltrtyr przmwpx” (Ptx 2556- ts l psp’oz0

przmwpx1 rtépy ‘sp ty‘txlny êstns nslrln‘prtsps ‘sp

rpwl‘tzysstp mp‘êppy xtyo lyo mzoy1 Sz x’ns slto1 êp nly

yzê lpprpntl‘p ‘sp f’yolxpy‘lw otffprpynp mp‘êppy

o’lwtsx lyo plypsynstsx1 êstns rprlros ‘sp otffprpy‘ êlys

ty êstns ‘spy nzynptép zf ‘sp s’mupn‘1 Wlypsynstsx1 ty fln‘1

rrz’yos zy l prtyntpwp ‘sl‘ ts ‘sp zppzst‘p ‘z

tyotéto’lwtsl‘tzy1 ‘sl‘ ts1 zy ‘sp ’mtq’t‘z’s prpspynp zf ‘sp

pxpprtpy‘tlw ty lww rplw py‘t‘tps1 Mrzx ‘sp xzs‘ pwpxpy‘lry ‘z

‘sp xzs‘ nzxpwpx wpépws ‘sprp lrp otffprpy‘ fzrxs zf

pxpprtpy‘tlwt‘y1 Hzxxzy ‘z lww zf ‘spx1 szêpépr1 ts

s’mupn‘tét‘y1 êstns xlkps lww py‘t‘tps slétyr pxpprtpy‘tlw

przppr‘tps “s’mupn‘s zf pxpprtpynp”1 Mzêpépr1 tf êp ‘lkp ty‘z

nzystoprl‘tzy ‘sp rpwl‘tzysstp mp‘êppy xlnrz lyo xtnrz0

wpépw1 t‘ ts lpplrpy‘ ‘sl‘ l pw’rlwt‘y zf xtnrz0s’mupn‘s zf

pxpprtpynp nlyyz‘ nzys‘t‘’‘p zyp xlnrz0s’mupn‘ zf

pxpprtpynp1 lyo ‘sts ty étr‘’p zf ‘sp prtyntpwp zf prtélny1 asts

ts ‘sp combination problem1 êszsp szw’‘tzy sppxs ‘z mp

q’t‘p otffin’w‘1 Kpspt‘p ‘sp y’xprz’s l‘‘pxp‘s ‘z fiyo

lnnpp‘lmwp szw’‘tzys ‘z ‘sts przmwpx1 ‘sp prrzr ’yoprwytyr t‘

lppplrs ‘z mp mlstn1 I‘ nzysts‘s ty px‘pyotyr ‘z ‘sp

s’mupn‘tép otxpystzy rpwl‘tzysstps êstns lrp tysprpy‘ ‘z ‘sp



zmupn‘tép otxpystzy1 asts szwos fzr ‘sp nzxmtyl‘tzy zf

xtnrz0s’mupn‘s ‘z fzrx l xlnrz0s’mupn‘ m’‘ lwsz fzr ‘sp

rpwl‘tzy zf rrz’yotyr (Hslwxprs 256k-1 êstns ozps yz‘

lppplr ty ‘sp rtrs‘ pwlnp tf lppwtpo ‘z l s’mupn‘1 êsz ts my

opfiyt‘tzy l stxpwp py‘t‘y1

As l nzynw’stzy zf ‘sts plr‘1 l wls‘ nzxxpy‘ zy Slrpw’s

pssly zy plypsynstsx1 Wstwp1 ls I slép ‘rtpo ‘z sszê1 I

otslrrpp êt‘s Slrpw lmz’‘ sts nwltx ‘sl‘ plns prpxtsp zf

‘sp lrr’xpy‘ fzr plypsynstsx ts xzrp pwl’stmwp ‘sl‘ t‘s

opytlw1 I lrrpp êt‘s stx ‘sl‘ plns prpxtsp ts yz‘ xzrp

pwl’stmwp ‘sly ‘sp opytlw zf plypsynstsx (6AAA1 6B6-1

0 F unWamentality  oY the mental anW fuantum

physics

Typ zf ‘sp xlty pstwzszpstnlw ots‘tyn‘tzys mp‘êppy nwlsstnlw

psystns lyo q’ly‘’x psystns ts ‘sl‘ fzr ‘sp fzrxpr psystnlw

przppr‘tps lrp opfiylmwp tyopppyopy‘wy frzx ‘sp s’mupn‘1 Mzr

‘sp wl‘‘pr1 tys‘plo1 prpntspwy ‘sp zppzst‘p szwos1 ‘sl‘ ts ‘z

sly psystnlw przppr‘tps lrp yz‘ opfiylmwp êt‘sz’‘ ‘sp

nzy‘rtm’‘tzy zf ‘sp s’mupn‘1 asp ots‘tyn‘tzy mp‘êppy prtxlry

lyo spnzyolry q’lwt‘tps nly spwp ’s ‘z nwlrtfy ‘sts pzty‘1

Annzrotyr ‘z nwlsstnlw psystns ‘sp êzrwo txlrp opsnrtmps ‘sp

prtxlry przppr‘tps zf psystnlw zmupn‘s1 aspsp lrp przppr‘tps

ty‘rtystn ‘z psystnlw zmupn‘s1 ‘s’s ‘spy mpwzyr ‘z ‘spx

tyopppyopy‘wy frzx mptyr zmsprépo my ‘sp s’mupn‘1

Spnzyolry przppr‘tps slép tys‘plo l otspzst‘tzylw nslrln‘pr1

stynp ‘spy lrp ‘szsp przppr‘tps êstns lppplr ‘z mpwzyr ‘z

‘sp psystnlw zmupn‘ zywy tf ‘sp s’mupn‘ zmspréps ‘spx1 Mzr

pxlxpwp1 e ts rpo tff t‘ lppplrs ls rpo pépry ‘txp t‘ ts

zmsprépo1 Iy Llwtwptly sntpynp1 ‘sp rpq’trpxpy‘ zf

zmupn‘tét‘y1 nzynptépo zf ls tyopppyopynp frzx ‘sp s’mupn‘1

lxz’y‘s ‘z ‘sp nwltx ‘sl‘ prtxlry przppr‘tps lwzyp lrp

sntpy‘tfinlwwy lwwzêlmwp1 As ts kyzêy1 ty ‘sp nzy‘px‘ zf



xtnrzpsystnlw prznpssps lww zmsprél‘tzys slép ‘sp nslrln‘pr

zf ly ty‘prépy‘tzy êstns xzotfips ‘sp rplwt‘y ‘z mp zmsprépo1

Mrzx ‘sts t‘ fzwwzês ‘sl‘ przppr‘tps zf zmupn‘s zr zf psystnlw

sys‘pxs nly mp zywy ’yoprs‘zzo ls otspzst‘tzys ‘z ytpwo

npr‘lty rps’w‘s1 zy ‘sp mlsts zf zmsprél‘tzys lyo êt‘s l

npr‘lty przmlmtwts‘tn xpls’rp1 asts st‘’l‘tzy ozps yz‘ lwwzê

’s ‘z ps‘lmwtss l nwplr0n’‘ ots‘tyn‘tzy mp‘êppy ty‘rtystn

prtxlry przppr‘tps lyo otspzst‘tzylw spnzyolry przppr‘tps

lyy wzyrpr1 Iy z‘spr êzros1 ty ‘sp rplwx zf q’ly‘’x psystns

lww pxptrtnlw przppr‘tps slép l spnzyolry nslrln‘pr1

asprpfzrp1 ls spnzyolry przppr‘tps lrp otspzst‘tzylw

przppr‘tps ls rprlros ‘sp s’mupn‘ lyo ‘s’s prps’ppzsp t‘s

pxts‘pynp1 lww pxptrtnlw przppr‘tps nslrln‘prts‘tn zf ‘sp

q’ly‘’x wlyr’lrp lrp otspzst‘tzylw przppr‘tps ls rprlros

‘sp zmsprépr lyo ‘s’s prps’ppzsp t‘s pxts‘pynp1 As ‘z

nwlsstnlw psystns1 szêpépr1 spnzyolry przppr‘tps lrp

pxnw’opo frzx t‘s wlyr’lrp1 êstns txpwtps ‘sp yzy ypnpsst‘y

zf ‘sp s’mupn‘ fzr ‘sp opsnrtp‘tzy zf rplwt‘y1 asp zppzst‘p

szwos fzr l q’ly‘’x opsnrtp‘tzy1 fzr êstns l s’mupn‘tép

nzxpzypy‘ ts psspy‘tlw1

Szxpmzoy nz’wo zmupn‘ ‘sl‘ s’ns l s’mupn‘tép nzxpzypy‘

ts pwtxtylmwp1 asp s’ppzr‘prs zf ‘sts ‘spsts xlty‘lty ‘sl‘ ly

zmsprétyr lpplrl‘’s slétyr l êszwwy psystnlw s‘r’n‘’rp nly

pwly ‘sp rzwp l‘‘rtm’‘po ‘z ‘sp s’mupn‘1 sz ‘sl‘ l q’ly‘’x

zmsprél‘tzy ts yz‘ l ktyo zf nzysntz’s1 firs‘ pprszy

kyzêwporp m’‘ l stxpwp élrtl‘tzy zf xlnrzsnzptn psystnlw

mzotps1 Mzêpépr1 zy ‘sp s’mupn‘téts‘ ty‘prprp‘l‘tzy zf

q’ly‘’x psystns ‘sp rzwp zf ‘sp s’mupn‘ ts tyotsppyslmwp1

mpnl’sp yl‘’rp t‘spwf ozps yz‘ xlkp ‘sp ots‘tyn‘tzy mp‘êppy

zmsprépo zmupn‘ lyo xpls’rtyr opétnp1 S’ns l ots‘tyn‘tzy ts

psspy‘tlw ‘z nzyfpr ‘z ‘sp pzty‘prs zf ‘sp xpls’rtyr

tys‘r’xpy‘s ‘sp xplytyr ‘sl‘ ‘spy slép rprlrotyr ‘sp

xtnrz0psystnlw rplwt‘y ‘z mp zmsprépo1 as’s pépry

opsnrtp‘tzy zf l q’ly‘’x sys‘px ts l opsnrtp‘tzy fzr ly

zmsprépr1 A q’z‘l‘tzy frzx ézy Sp’xlyy (6Ak2- tww’s‘rl‘ps

‘sts pzty‘:



êp x’s‘ lwêlys otétop ‘sp êzrwo ty‘z ‘êz plr‘s1

‘sp zyp mptyr ‘sp zmsprépo sys‘px1 ‘sp z‘spr

‘sp zmsprépr1 h…i Iyoppo pxpprtpynp zywy xlkps

s‘l‘pxpy‘s zf ‘sts ‘ypp: ly zmsprépr sls xlop l

npr‘lty (s’mupn‘tép- zmsprél‘tzyE lyo ypépr lyy

wtkp ‘sts: l psystnlw q’ly‘t‘y sls l npr‘lty élw’p

(6Ak21 825-1

Ty ‘sp slxp wtyp zf ‘styktyr1 Lzyozy lyo Il’pr êrt‘p ‘sl‘

l nz’pwtyr (mp‘êppy ly zmupn‘ lyo l xpls’rtyr

opétnp- ts yz‘ yp‘ l xpls’rpxpy‘1 A

xpls’rpxpy‘ ts lnstpépo zywy êspy ‘sp

pzst‘tzy zf ‘sp pzty‘pr sls mppy obserkeW1 h…i

Wp yz‘p ‘sp psspy‘tlw rzwp pwlypo my ‘sp

consciousness zf ‘sp zmsprépr ty ‘sts ‘rlyst‘tzy

frzx ‘sp xtx‘’rp ‘z ‘sp p’rp nlsp1 Wt‘sz’‘ sts

pffpn‘tép ty‘prépy‘tzy1 êp êz’wo ypépr zm‘lty l

ypê ψ f’yn‘tzy” (6AkA1 296-1

If êp yzê rpflpn‘ ’pzy ‘sp fpl‘’rps otspwlypo my ‘sp

zmsprétyr s’mupn‘1 êp rplwtsp ‘sl‘ ssp pprfzrxs l kyzêwporp

ln‘1 ‘sl‘ ts1 l nzysntz’s1 firs‘ pprszy kyzêwporp ln‘1 I’‘ ‘sp

zmsprétyr s’mupn‘ ts yz‘ zywy l kyzêtyr s’mupn‘1 ssp ts lwsz

ly lrpy‘1 mpnl’sp t‘ ts ‘sp s’mupn‘’s frpp êtww êstns opntops

êspy lyo szê ‘z pprfzrx ‘sp zmsprél‘tzy (‘sts pzty‘ sls

mppy pxpslstzpo ty plr‘tn’wlr my Mpyry S‘lpp ty ‘sts

ézw’xp-1 as’s ‘sp s’mupn‘ sls yz‘ u’s‘ l ‘spzrp‘tnlw

otxpystzy m’‘ lwsz l prln‘tnlw zyp1 Rp‘’rytyr mrtpfly ‘z ‘sp

prpétz’s otsn’sstzy zy plypsynstsx1 ‘sp nzynpp‘tzy zf ‘sp

s’mupn‘ ‘sl‘ oprtéps frzx q’ly‘’x psystns ts x’ns rtnspr

‘sly ‘sl‘ zf l pspyzxpylw spwf1 ‘sl‘ ts xzs‘wy ‘sp fzn’s zf

‘sp opml‘ps zy plypsynstsx1 As êp slép u’s‘ sppy1 t‘ ts ‘sp



nzynpp‘tzy zf l spwf êsz ts nlplmwp zf nzysntz’s1 firs‘0pprszy

kyzêwporp1 lyo zf lrpyny1 mlspo zy spr frpp ty‘py‘tzylwt‘y1

Aww ‘spsp fpl‘’rps zf ‘sp s’mupn‘ nl’sp otffin’w‘tps fzr

plypsynstsx1 êstns ts lwrploy ty ‘rz’mwp1 ls êp slép sppy1

êt‘s ‘sp xprp pspyzxpylw lsppn‘s zf ‘sp s’mupn‘1

Szê I êz’wo wtkp ‘z pl’sp fzr l êstwp ‘z rpflpn‘ zy ‘sp

pstwzszpstnlw nzyspq’pynps ‘sl‘ ssz’wo mp orlêy frzx

q’ly‘’x psystns lyo t‘s nzynpp‘tzy zf ‘sp s’mupn‘1 asp firs‘

rpxlrk ts ‘sl‘ ‘sp s’mupn‘tét‘y txpwtpo my q’ly‘’x psystns

ts l rzzo pzty‘ ty fléz’r zf ‘szsp êsz nslxptzy ‘sp topl zf

‘sp f’yolxpy‘lwt‘y zf ‘sp xpy‘lw1 I’‘1 u’s‘ ls ty ‘sp

pstwzszpsy zf xtyo ‘sp f’yolxpy‘lwt‘y zf ‘sp xpy‘lw nly mp

nzynptépo zf ty otffprpy‘ êlys1 ‘sp slxp szwos fzr ‘sp

f’yolxpy‘lwt‘y zf ‘sp xpy‘lw txpwtpo my q’ly‘’x psystns1

asp spnzyo q’ps‘tzy ts ‘spy êsp‘spr êp lrp py‘t‘wpo ‘z sly

‘sl‘ ty ‘sp nzy‘px‘ zf q’ly‘’x psystns lwsz o’lwtsx ts ‘sp

xzs‘ nzyétyntyr nzynpp‘tzy zf ‘sp rpwl‘tzysstp mp‘êppy ‘sp

xpy‘lw lyo ‘sp psystnlw1

As l xl‘‘pr zf fln‘1 l fzrx zf o’lwtsx sls mppy

opépwzppo1 ‘sl‘ ts ‘z sly polar Wualism( êstns ts tysptrpo my

‘sp fiyotyrs zf q’ly‘’x psystns (ézy P’‘snsprl 255:1

255A-1 I‘ ts l ktyo zf o’lwtsx nslrln‘prtspo my ‘sp fzwwzêtyr

prtyntpwps:

61 Rplwt‘y ts nzys‘t‘’‘po my ‘êz otxpystzys1 ‘sp

psynstnlw lyo ‘sp psystnlw1 plns zf êstns x’s‘ mp

nzystoprpo ls l yzy pwtxtylmwp plr‘1 ls l plr‘ yz‘

rpo’ntmwp ‘z ‘sp z‘spr1

21 asp psynstnlw ts rpwl‘po ‘z ‘sp psystnlw stop zf

rplwt‘y yz‘ ls zmupn‘ ‘z zmupn‘1 m’‘ ls s’mupn‘ ‘z

zmupn‘1 Iy ‘sts êly ‘sp x’‘’lw trrpo’ntmtwt‘y zf mz‘s

lsppn‘s ts slépo1 Ty ‘sp zyp slyo1 ‘sp psystnlw

pzwp ts ‘sp ty‘py‘tzylw zmupn‘ zf ‘sp psynstnlw

otxpystzy (êt‘sz’‘ zmupn‘ yz s’mupn‘ xly znn’r-1

Ty ‘sp z‘spr1 ‘sp psynstnlw otxpystzy x’s‘ mp

nzystoprpo ls l yzy pwtxtylmwp plr‘ zf rplwt‘y1 asts



ts yz‘ rpo’ntmwp ‘z ‘sp xl‘prtlw zmupn‘ mpnl’sp ‘sp

txlrp zf xl‘prtlw rplwt‘y nlyyz‘ mp nzys‘t‘’‘po

êt‘sz’‘ ly psspy‘tlw rpfprpynp ‘z ‘sp firs‘ pprszy

pprsppn‘tép ‘sl‘ ts nslrln‘prts‘tn zf ‘sp s’mupn‘

(êt‘sz’‘ l s’mupn‘ ‘sp psystnlw txlrp zf rplwt‘y

ozps yz‘ xlkp spysp-1 asp fzwwzêtyr q’z‘l‘tzy

frzx ézy P’‘snsprl ’yoprwtyps ‘sp txpzr‘lynp mz‘s

zf ‘sp s’mupn‘ lyo ‘sp yl‘’rlw prznpssps ty ‘sp

nzys‘t‘’‘tzy zf ‘sp ty‘py‘tzylw ozxlty zf psystnlw

kyzêwporp:

Wsystns prps’ppzsps zmspréprs1 ‘s’s

yz‘ lww zmspréprs nly mp ‘sp przo’n‘ zf

psystnlw pézw’‘tzy1 ls xl‘prtlwtsx

xlty‘ltys1 Wt‘sz’‘ s’mupn‘s ‘sprp nly

mp zywy ‘szsp prznpssps ‘sl‘ q’ly‘’x

psystns opsnrtmps êt‘sz’‘ ‘sp

przupn‘tzy pzs‘’wl‘p1 ‘sl‘ ts ‘z sly

‘szsp sys‘pxs ty êstns ‘sp

przmlmtwt‘tps zf zmsprél‘tzylw rps’w‘s

opépwzp zépr ‘txp êt‘sz’‘ px‘prylw

ty‘prépy‘tzys” (255:1 26AE xy

‘rlyswl‘tzy-1

k1 Wsynstnlw rplwt‘y ts zrtrtylwwy nzrrpwl‘po êt‘s

psystnlw rplwt‘y lyo ‘sp z‘spr êly rz’yo1 ‘sprpfzrp

t‘ ts yz‘ ypnpsslry ‘z pxpwlty êsy ‘spy lrp

nzrrpwl‘po1 Ty ‘sp nzy‘rlry1 tf ‘sp ‘êz rplwt‘tps

êprp u’x‘lpzspo ‘z zyp lyz‘spr1 t‘ êz’wo mp

ypnpsslry ‘z pxpwlty ‘sp rplszy zf ‘sptr ty‘prln‘tzy1

Hwplrwy1 ‘sp nzynpp‘tzy zf pzwlr o’lwtsx opépwzppo my ézy

P’‘snsprl ts tyfl’pynpo my ‘sp s’mupn‘téts‘ ty‘prprp‘l‘tzy zf

q’ly‘’x psystns zrtrtyl‘tyr frzx ézy Sp’xlyy’s êzrk zy

‘sp fz’yol‘tzys zf q’ly‘’x ‘spzry1 Mzêpépr1 ‘sprp lrp



z‘spr pstwzszpstnlw lpprzlnsps ‘sl‘ lwsz rpwy zy q’ly‘’x

psystns m’‘ mprty êt‘s otffprpy‘ lss’xp‘tzys1 “épy êt‘sz’‘

otslézêtyr ‘sp trrpo’ntmtwt‘y zf ‘sp psynstnlw ‘z ‘sp p’rpwy

xl‘prtlw otxpystzy zf rplwt‘y1 ‘spy nzynptép zf ‘sp

rpwl‘tzysstp mp‘êppy ‘sp xpy‘lw lyo ‘sp psystnlw ls ‘êz

lsppn‘s zf l styrwp rplwt‘y1 ypt‘spr xpy‘lw yzr psystnlw1 Ty

‘spsp o’lw0lsppn‘ ‘spzrtps ‘sp xpy‘lw lyo ‘sp xl‘prtlw

otxpystzys lrp nzynptépo zf zy ‘sp zyp slyo ls x’‘’lwwy

trrpo’ntmwp1 lyo zy ‘sp z‘spr ls rpo’ntmwp ‘z ly ’yoprwytyr

otxpystzy yp’‘rlw êt‘s rpsppn‘ ‘z mz‘s zf ‘spx1 A ‘yptnlw

étpê zf ‘sts ktyo ts ‘sp Wl’wt0Q’yr ‘spzry1 ‘sl‘ ’yoprs‘lyos

‘sp rpwl‘tzysstp mp‘êppy ‘sp xpy‘lw lyo ‘sp psystnlw ls l

rpwl‘tzysstp mp‘êppy ‘sp nzysntz’s otxpystzy zf ‘sp

psynstnlw lyo ‘sp otxpystzy zf wznlw rplwtsx zf nwlsstnlw

psystns1 Mzêpépr1 ‘spsp o’lw lsppn‘s lrp fzrxlwwy txpwtpo

my ‘sp psynsz0psystnlw mlsts1 ty êstns mz‘s ‘sp “szwts‘tn

rplwtsx” ‘yptnlw zf q’ly‘’x rplwt‘y lyo ‘sp “nzwwpn‘tép

’ynzysntz’s” ‘yptnlw zf ‘sp zrtrtylw psynstnlw rplwt‘y lrp

prpspy‘ (zy ‘sts spp A‘xlysplnspr 25661 25-1 Hzynpp‘tzys

zf ‘sts ktyo lrp yz‘ ‘sp rps’w‘ zf l xprp rpflpn‘tzy ’pzy ‘sp

fz’yol‘tzys zf q’ly‘’x psystns1 m’‘ lrp x’ns xzrp

opxlyotyr stynp ‘spy przpzsp rplw rwzmlw zy‘zwzrtps

rrz’yopo zy ‘sp psystnlw ‘spzry ‘sl‘ yzêlolys nlp‘’rps

xzs‘ nwzspwy ‘sp f’yolxpy‘lw lsppn‘s zf rplwt‘y1 ‘sl‘ ts ‘z

sly q’ly‘’x psystns1 I‘ ts u’s‘ ‘sptr s‘l‘’s ls rwzmlw

zy‘zwzrtps ‘sl‘ xlkp ‘spx ty‘prps‘tyr fzr ‘sp ‘zptn zf ‘sts

ézw’xp m’‘ l‘ ‘sp slxp ‘txp pxpzsps ‘spx ‘z fzrxs zf

‘yptnlwwy zy‘zwzrtnlw nrt‘tntsx1 aêz zf ‘sptr lsppn‘s lrp êzr‘s

yz‘tyr ty ‘sts rprlro: ‘sp yl‘’rp zf ‘sp yp’‘rlw mlsts lyo ‘sp

xzop zf nl’sl‘tzy zf ‘sp o’lw lsppn‘s frzx ‘sts mlsts1 Szê1

êsl‘ ts xply‘ fzr yp’‘rlw mlstsE aêz xlty xplytyrs lrp

pzsstmwp1 Ty ‘sp firs‘ zyp fzr yp’‘rlw mlsts êp xply l rplwt‘y

‘sl‘ sls rz‘ ‘êz f’yolxpy‘lw lsppn‘s frzx ‘sp épry

mprtyytyr1 A‘ ‘sp zysp‘ ‘spsp lsppn‘s lrp zywy pz‘py‘tlw m’‘

êt‘s ‘txp lyo ‘slyks ‘z pézw’‘tzy ‘lkp rrlo’lwwy xzrp

nzxpwpx lyo otffprpy‘tl‘po fzrxs1 Iy ‘sts nlsp1 l nzynpp‘tzy



‘sl‘ lppplws ‘z ‘sl‘ mlsts ls l psynsz0psystnlw zrtrty zf ‘sp

n’rrpy‘ otffprpy‘tl‘po rplwt‘y êz’wo xlkp spysp1 Ty ‘sp

spnzyo xplytyr1 szêpépr1 ‘sp yp’‘rlw mlsts ts ’yoprs‘zzo

ls ’yotffprpy‘tl‘po1 lyo ‘sts rltsps otffin’w‘tps1 Ty ‘sp zyp

slyo1 ty fln‘1 t‘ ts yz‘ plsy ‘z ’yoprs‘lyo êsl‘ ‘sp yp’‘rlw

mlsts ln‘’lwwy ts lyo1 zy ‘sp z‘spr1 t‘ ts q’t‘p

tynzxprpspystmwp êsy ‘sp o’lw psynsz0psystnlw rplwt‘y

ssz’wo pxprrp frzx ‘sts mlsts1 Mzê ssz’wo t‘ pxprrp1 ty

fln‘E Mtrs‘ zf lww t‘ ozps yz‘ sppx ‘sl‘ ‘sp oprtél‘tzy zf o’lw

rplwt‘y frzx ‘sp yp’‘rlw mlsts nly mp zf ly ppts‘pxtn ktyo1

Iyoppo1 t‘ nz’wo yz‘ mp ‘sp rps’w‘ zf ‘sp fln‘ ‘sl‘ yp’‘rlw

psynsz0psystnlw rplwt‘y êz’wo mp wtkpwy ‘z lppplr lnnzrotyr

‘z ‘sp psynstnlw lyo psystnlw lsppn‘s1 Iy zropr ‘z lppplr1 ty

fln‘1 t‘ ssz’wo lppplr ‘z l s’mupn‘ lyo l s’mupn‘ nz’wo yz‘

pxts‘ mpfzrp ‘sp pxprrpynp zf ‘sp s’mupn‘tép pprsppn‘tép1 I‘

ozps yz‘ xlkp lyy spysp ‘z spplk zf ‘sp lppplrtyr zf ‘êz

otffprpy‘ otxpystzys tf ‘sts ts yz‘ ly lppplrtyr ‘z l s’mupn‘1

asp oprtél‘tzy nz’wo ‘sprpfzrp mp zf ly zy‘zwzrtnlw yl‘’rp1

asts xplys ‘sl‘ yp’‘rlw rplwt‘y ssz’wo mp t‘s nl’sp1 I’‘ szê

ts t‘ pzsstmwp ‘sl‘ ‘sp ’yotffprpy‘tl‘po yp’‘rlw mlsts nz’wo mp

‘sp nl’sp zf ‘sp otffprpy‘tl‘po o’lw lsppn‘sE I‘ ssz’wo mp l

fzrxlw nl’sp ‘sl‘1 rtépy ‘sp yp’‘rlw yl‘’rp zf ‘sp mlsts1

nz’wo yz‘ zrtrtyl‘p frzx t‘1 asts nzynw’stzy nly mp yl‘’rlwwy

px‘pyopo ‘z ‘szsp plypsynsts‘ nzynpp‘tzys ‘sl‘ lrp tynwtypo

‘z ’yoprs‘lyo ‘sp prpspynp zf psynstnlw lyo psystnlw

przppr‘tps ty ‘sp f’yolxpy‘lw plr‘tnwps ls ‘êz lsppn‘s

pxprrtyr frzx l yp’‘rlw mlsts1

Iy nzynw’stzy1 l pzwlr ktyo zf psynsz0psystnlw o’lwtsx

sppxs ‘z mp ‘sp nzynpp‘tzy ‘sl‘ ts xzs‘ nzsprpy‘ êt‘s ‘sp

txlrp ‘sl‘ q’ly‘’x psystns n’rrpy‘wy przpzsps zf rplwt‘y1

K’lwtsx slfpr’lros ‘sp trrpo’ntmtwt‘y zf mz‘s lsppn‘s lyo l‘

‘sp slxp ‘txp ‘sp nz0psspy‘tlwt‘y zf mz‘s zf ‘spx1 Wt‘sz’‘

‘sp s’mupn‘ t‘ nz’wo yz‘ mp pzsstmwp ‘z lnnz’y‘ fzr ‘sp

spnzyolry yl‘’rp zf lww pxptrtnlw przppr‘tps1 Ty ‘sp z‘spr

slyo ‘sp s’mupn‘1 ls ly zmsprépr1 nz’wo yz‘ oz êt‘sz’‘ ‘sp



psystnlw êzrwo1 tylsx’ns ls ‘sts ts ‘sp psspy‘tlw s’mupn‘ zf

spr ty‘py‘tzylw pprsppn‘tép1
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1 Quantum  measurement anW the temptation oY

Wualism

asp q’ly‘’x xpls’rpxpy‘ przmwpx ts lrr’lmwy ‘sp xzs‘

otffin’w‘ nzynpp‘’lw przmwpx ty ‘sp fz’yol‘tzys zf psystns1 I‘

ts ly tyotnl‘tzy zf t‘s otffin’w‘y ‘sl‘ l‘‘pxp‘s ‘z szwép t‘ slép

wpo psystnts‘s lyo pstwzszpsprs zf psystns ‘z sppn’wl‘p

nzynprytyr ‘sp rpwl‘tzysstp mp‘êppy psystnlw lyo xpy‘lw

s‘l‘ps1 Wp êtww nzystopr ‘sp spysp ty êstns ‘sts rpwl‘tzysstp

przétops l oprrpp zf frppozx ‘sl‘ ts ‘pxp‘tyr ‘z ’sp ty

loorpsstyr ‘sp xpls’rpxpy‘ przmwpx1 Wp êtww s‘lr‘ êt‘s

“’rpyp Wtrypr’s ’yoprs‘lyotyr zf ‘sp s‘lyolro nzwwlpsp

fzrx’wl‘tzy zf q’ly‘’x xpnslytns1

aêz yplrs prtzr ‘z mptyr lêlropo ‘sp Szmpw Wrtzp ty

Wsystns1 Wtrypr p’mwtsspo l plppr lrr’tyr ‘sl‘ l nzysts‘py‘

fzrx’wl‘tzy zf q’ly‘’x xpnslytns rpq’trps zyp ‘z pyozrsp

l s‘rzyr élrtp‘y zf xtyo0mzoy o’lwtsx1 Iy plr‘tn’wlr1 sp

lrr’po:

by‘tw yz‘ xlyy yplrs lrz1 ‘sp ‘pxts‘pynp’ zf l

xtyo zr sz’w êz’wo slép mppy plsstzyl‘pwy

opytpo my xzs‘ psystnlw sntpy‘ts‘s1 h…i asprp

lrp hszêpépri spéprlw rplszys fzr ‘sp rp‘’ry1 zy

‘sp plr‘ zf xzs‘ psystnlw sntpy‘ts‘s1 ‘z ‘sp Sptrt‘

zf Kpsnlr‘ps’ ‘Hzrt‘z prrz s’x’ h…i Wspy ‘sp

przétynp zf psystnlw ‘spzry êls px‘pyopo ‘z

pynzxplss xtnrzsnzptn pspyzxpyl1 ‘srz’rs

‘sp nrpl‘tzy zf q’ly‘’x xpnslytns1 ‘sp nzynpp‘



zf nzysntz’sypss nlxp ‘z ‘sp fzrp lrlty: t‘ êls

yz‘ pzsstmwp ‘z fzrx’wl‘p ‘sp wlês zf q’ly‘’x

xpnslytns ty l nzysts‘py‘ êly êt‘sz’‘ rpfprpynp

‘z nzysntz’sypss1

Ayo nzy‘ty’po:

I‘ xly mp prpxl‘’rp ‘z mpwtpép ‘sl‘ ‘sp prpspy‘

pstwzszpsy zf q’ly‘’x xpnslytns êtww rpxlty l

pprxlypy‘ fpl‘’rp zf f’‘’rp psystnlw ‘spzrtpsE t‘

êtww rpxlty rpxlrklmwp1 ty êsl‘pépr êly z’r

f’‘’rp nzynpp‘s xly opépwzp1 ‘sl‘ ‘sp épry

s‘’oy zf ‘sp px‘prylw êzrwo wpo ‘z ‘sp nzynw’stzy

‘sl‘ ‘sp nzy‘py‘ zf ‘sp nzysntz’sypss ts ly

’w‘txl‘p rplwt‘y (6A:61 6:B–6:A-1

az spp êsy Wtrypr mpwtpépo ‘sl‘ q’ly‘’x xpnslytns

rpq’trps l nzxxt‘xpy‘ ‘z l s‘rzyr élrtp‘y zf xtyo0mzoy

o’lwtsx fzr t‘s nzysts‘py‘ fzrx’wl‘tzy1 zyp x’s‘ ’yoprs‘lyo

‘sp mlstn s‘r’n‘’rp zf ‘sp s‘lyolro ézy Sp’xlyy0Ktrln

fzrx’wl‘tzy zf q’ly‘’x xpnslytns ‘z êstns sp êls

nzxxt‘‘po1 lyo ‘sp q’ly‘’x xpls’rpxpy‘ przmwpx1

Wp êtww s‘lr‘ êt‘s ‘sp s‘lyolro ‘spzry lyo ‘sp

xpls’rpxpy‘ przmwpx1 ‘spy nzystopr Wtrypr’s lrr’xpy‘1

Wp êtww ‘spy nzystopr l frlrxpy‘ zf ly lrr’xpy‘ frzx ly

plrwtpr wp‘‘pr frzx Wzwfrlyr Wl’wt ‘z Rlx Izry1 asts wtyp zf

lrr’xpy‘ êtww wplo ’s ‘z nzystopr szê pépy l yz0nzwwlpsp

fzrx’wl‘tzy zf q’ly‘’x xpnslytns xly nzxxt‘ zyp ‘z l

s‘rzyr psystnlw0yzypsystnlw o’lwtsx zy pwl’stmwp0sz’yotyr

lss’xp‘tzys1 asp s’rrps‘tzy1 szêpépr1 êtww mp ‘sl‘ êstwp t‘

ts ‘pxp‘tyr ‘z nzxxt‘ ‘z szxp fzrx zf o’lwtsx ‘z loorpss

‘sp xpls’rpxpy‘ przmwpx1 ‘sprp lrp étlmwp zp‘tzys fzr

léztotyr l nzxxt‘xpy‘ ‘z l s‘rzyr xtyo0mzoy o’lwtsx1



0 Rhe  stanWarW Yormulation oY fuantum

mechanics

asp s‘lyolro0Ktrln nzwwlpsp fzrx’wl‘tzy zf q’ly‘’x

xpnslytns ts mlspo zy fz’r r’wps1 asprp lrp ‘êz

rpprpspy‘l‘tzylw r’wps (6- representation oY states: ‘sp s‘l‘p

zf l psystnlw sys‘px S ts rpprpspy‘po my l épn‘zr às zf ’yt‘

wpyr‘s1 szxp‘txps nlwwpo ‘sp êlép f’yn‘tzy1 ty l Mtwmpr‘

splnp H lyo (2- representation oY obserkables : pépry

psystnlw zmsprélmwp Q  ts rpprpspy‘po my l Mprxt‘tly

zpprl‘zr ‘  zy H1 lyo pépry Mprxt‘tly zpprl‘zr zy H

nzrrpspzyos ‘z szxp zmsprélmwp1 Ay ty‘pr0prp‘l‘tzylw r’wp

(k- interpretation oY states: l sys‘px S sls l op‘prxtyl‘p

élw’p fzr zmsprélmwp Q  tf lyo zywy tf ‘sp sys‘px ts ty ly

ptrpys‘l‘p zf ‘sp zmsprélmwp Qà S FfiàS1 Ayo ‘êz oyylxtnlw

wlês (8l- Weterministic linear Wynamics: tf no measurement

ts xlop1 ‘sp sys‘px S pézwéps ty l op‘prxtyts‘tn wtyplr êly:

à(t 1 -S F ’(t51t6- à(t5-S lyo (8m- ranWom nonlinear collapse

Wynamics: tf l measurement  ts xlop1 ‘sp sys‘px S

rlyozxwy1 tys‘ly‘lypz’swy1 lyo yzywtyplrwy u’xps ‘z ly

ptrpys‘l‘p zf ‘sp zmsprélmwp mptyr xpls’rpo1 êsprp ‘sp

przmlmtwt‘y zf u’xptyr ‘z ϕS êspy Q  ts xpls’rpo ts |àϕ|21

asp firs‘ oyylxtnlw wlê (8l- pxpwltys q’ly‘’x ty‘prfprpynp

pffpn‘s1 lyo ‘sp spnzyo (8m- pys’rps ‘sl‘ xpls’rpxpy‘s

ytpwo op‘prxtyl‘p z’‘nzxps lyo pxpwltys q’ly‘’x

przmlmtwt‘tps1

asp przmwpx êt‘s ‘sts fzrx’wl‘tzy zf q’ly‘’x xpnslytns

ts ‘sl‘ êstwp measurement  znn’rs ls ly ’yopfiypo prtxt‘tép

‘prx ty ‘sp ‘spzry1 ‘sp ‘êz oyylxtnlw wlês ‘yptnlwwy rtép

otffprpy‘ prpotn‘tzys fzr ‘sp pzs‘0ty‘prln‘tzy s‘l‘p zf l

xpls’rtyr opétnp lyo t‘s zmupn‘ sys‘px opppyotyr zy

êsp‘spr zyp nzystoprs ‘sp opétnp ‘z mp l psystnlw sys‘px

wtkp lyy z‘spr zr l nzwwlpsp0nl’styr zmsprépr1 Rzrp

sppntfinlwwy1 tf zyp ‘rpl‘s ly zmsprépr ls l psystnlw sys‘px

wtkp lyy z‘spr1 ‘spy zyp ssz’wo ’sp r’wp 8l fzr ‘sp



ty‘prln‘tzy mp‘êppy ‘sp zmsprépr lyo spr zmupn‘ sys‘pxE

m’‘ tf zyp ‘lkps ‘sp zmsprépr ‘z mp szxpszê sppntlw lyo

nlplmwp zf nl’styr nzwwlpsps1 ‘spy zyp ssz’wo ’sp r’wp 8m

fzr ‘sp ty‘prln‘tzy1 Ayo1 stynp ‘sp ‘êz r’wps ‘yptnlw prpotn‘

otffprpy‘ s‘l‘ps1 zyp rp‘s l wzrtnlw nzy‘rlotn‘tzy tf zyp ‘rtps

‘z lppwy mz‘s1 M’r‘spr1 lyo zf plr‘tn’wlr txpzr‘lynp ‘z

Wtrypr1 ‘sprp lrp lwsz pxptrtnlw nzyspq’pynps fzr êspy

plns r’wp ts ‘lkpy ‘z lppwy—l pzty‘ npy‘rlw ‘z sts frtpyo

s‘zry1 êstns êp êtww nzystopr ty ‘sp ypx‘ spn‘tzy1 Sz ‘sp

s‘lyolro fzrx’wl‘tzy zf q’ly‘’x xpnslytns ts pt‘spr (6-

logically inconsistent tf zyp ‘styks ‘sl‘ zmspréprs lyo z‘spr

xpls’rtyr opétnps lrp psystnlw sys‘pxs wtkp lyy z‘spr zr (2-

incomplete ty ly pxptrtnlwwy strytfinly‘ êly tf zyp ozps yz‘

kyzê szê ‘z topy‘tfy sys‘pxs ‘sl‘ ssz’wo nz’y‘ ls

xpls’rtyr opétnps1 asts ts ‘sp q’ly‘’x xpls’rpxpy‘

przmwpx1

1  Wigner ’s proposal

Wtrypr’s przpzslw fzr szwétyr ‘sp xpls’rpxpy‘ przmwpx êls

stxpwp:

asp txpzr‘ly‘ pzty‘ ts ‘sl‘ ‘sp txprpsstzy êstns

zyp rltys l‘ ly ty‘prln‘tzy xly1 lyo rpyprlwwy

ozps1 xzotfy ‘sp przmlmtwt‘tps êt‘s êstns zyp

rltys ‘sp élrtz’s pzsstmwp txprpsstzys l‘ wl‘pr

ty‘prln‘tzys1 Iy z‘spr êzros1 ‘sp txprpsstzy zyp

rltys l‘ ly ty‘prln‘tzy1 nlwwpo lwsz ‘se result oY

an obserkation1 xzotfips ‘sp êlép f’yn‘tzy zf

‘sp sys‘px1 h…i hIi‘ ts the entering oY an

impression into our consciousness which alters

the wake Yunction mpnl’sp t‘ xzotfips z’r

lpprltslw zf ‘sp przmlmtwt‘tps fzr otffprpy‘

txprpsstzys êstns êp pxppn‘ ‘z rpnptép ty ‘sp



f’‘’rp1 I‘ ts l‘ ‘sts pzty‘ ‘sl‘ ‘sp nzysntz’sypss

py‘prs ‘sp ‘spzry ’yléztolmwy lyo ’ylw‘prlmwy

(6A:61 6A2–6Ak-1

Ixpzr‘ly‘wy1 êstwp zyp xtrs‘ mp ‘pxp‘po ‘z rplo plr‘s zf

‘sts plsslrp ppts‘pxtnlwwy1 Wtrypr ‘zzk ‘sp nzwwlpsp ‘sl‘

rps’w‘po frzx ‘sp py‘prtyr zf ly txprpsstzy ty‘z ‘sp

zmsprépr’s nzysntz’sypss ‘z mp l rplw psystnlw prznpss1 As

‘sp Wtrypr’s frtpyo s‘zry xlkps nwplr1 sp ‘zzk ‘sprp ‘z mp

pxpprtxpy‘s zyp xtrs‘ pprfzrx1 l‘ wpls‘ ty prtyntpwp1 ‘z

op‘prxtyp êsl‘ sys‘pxs nl’sp nzwwlpsps1 Mts szw’‘tzy ‘z ‘sp

xpls’rpxpy‘ przmwpx1 ‘spy1 êls ‘z s‘tp’wl‘p1 ls l

f’yolxpy‘lw prtyntpwp zf q’ly‘’x xpnslytns1 ‘sl‘ l rplw

psystnlw nzwwlpsp zf ‘sp s‘l‘p znn’rs êspypépr l nzysntz’s

xtyo rltys ‘sp txprpsstzy zf ‘sp xpls’rpxpy‘ rps’w‘1

asprp ts1 tyoppo1 l spysp ty êstns Wtrypr’s przpzslw

txxpotl‘pwy szwéps ‘sp xpls’rpxpy‘ przmwpx my

sslrppytyr r’wps 8l lyo 8m1 asp oyylxtnlw wlês lrp yzê

(8l′- Weterministic linear Wynamics: tf no conscious minW

apprehenWs its state1 ‘sp sys‘px S pézwéps ty l

op‘prxtyts‘tn wtyplr êly: à(‘6-S F ’(t51t6-à(t5-S lyo (8m′-

ranWom nonlinear collapse Wynamics: tf l conscious minW

apprehenWs its state1 ‘sp sys‘px S rlyozxwy1

tys‘ly‘lypz’swy1 lyo yzywtyplrwy u’xps ‘z ly ptrpys‘l‘p zf

‘sp zmsprélmwp mptyr xpls’rpo1 êsprp ‘sp przmlmtwt‘y zf

u’xptyr ‘z ϕS êspy Q  ts xpls’rpo ts |àϕ|21 If ‘sprp ts l

stxpwp op‘prxtyl‘p xl‘‘pr zf fln‘ nzynprytyr êsp‘spr lyo

êspy ly txprpsstzy py‘prs ty‘z l nzysntz’sypss1 ‘spsp

sslrppypo r’wps przétop l nzysts‘py‘ sppntfinl‘tzy fzr ‘sp

q’ly‘’x oyylxtns1

Wtrypr mpwtpépo ‘sl‘ ‘sts xzép êls “rpq’trpo” fzr ‘sp

nzysts‘pyny zf ‘sp s‘lyolro nzwwlpsp ‘spzry1 lyo sp

nzystoprpo t‘ ‘z mp ‘sp “stxpwps‘ êly z’‘” zf ‘sp q’ly‘’x

xpls’rpxpy‘ przmwpx (6B5-1 Ayo1 lrlty1 sp ‘zzk sts



sppntfinl‘tzy zf êspy nzwwlpsps znn’r ‘z slép psystnlw lyo

pxptrtnlw nzyspq’pynps1 Slxpwy1 ‘sp s‘l‘p nzwwlpsps nl’spo

my xtyos lffpn‘ ‘sp q’ly‘’x0xpnslytnlw s‘l‘ps zf psystnlw

sys‘pxs lyo spynp zmupn‘tép1 zmsprélmwp przppr‘tps zf ‘sp

psystnlw êzrwo1

Wtrypr tww’s‘rl‘po ‘sts êt‘s sts frtpyo s‘zry1 Wtrypr’s frtpyo

A sls l xpls’rtyr opétnp M lyo mz‘s lrp rploy ‘z xpls’rp

‘sp x0spty zf l spty0622 sys‘px S1 asp sys‘px S mprtys ty

‘sp s‘l‘p

(6-

If êp ’sp ‘sp wtyplr oyylxtns1 r’wp 8l1 lyo lss’xtyr toplw

nzrrpwl‘tyr ty‘prln‘tzys1 lf‘pr ‘sp xpls’rtyr opétnp M

ty‘prln‘s êt‘s ‘sp zmupn‘ sys‘px S lyo lf‘pr ‘sp M wzzks l‘

‘sp pzty‘pr zy ‘sp M1 ‘sp nzxpzst‘p sys‘px A0M0S êtww mp

ty ‘sp s‘l‘p

(2-

asts s‘l‘p fzwwzês otrpn‘wy frzx ‘sp wtyplrt‘y zf ‘sp oyylxtnlw

wlê lyo ‘sp lss’xp‘tzy ‘sl‘ ‘sp ty‘prln‘tzys pprfpn‘wy

nzrrpwl‘p ‘sp x0spty zf S lyo A’s xpls’rpxpy‘ rpnzro1 Iy

r’wp k1 ‘sts ts l s‘l‘p êsprp A sls yz op‘prxtyl‘p

xpls’rpxpy‘ rpnzro l‘ lww—tyoppo1 sp ts ty ly py‘lyrwpo

s‘l‘p êt‘s M lyo S sprp lyo spynp ozps yz‘ pépy slép l

przppr q’ly‘’x0xpnslytnlw s‘l‘p zf sts zêy1

I’‘ tf êp ’sp ‘sp yzywtyplr nzwwlpsp oyylxtns1 r’wp 8m1 fzr

‘sp ty‘prln‘tzy mp‘êppy M lyo S1 zr fzr ‘sp ty‘prln‘tzy

mp‘êppy M lyo A1 zr fzr êspy A’s xtyo lpprpspyos ‘sp

s‘l‘p1 ‘sp nzxpzst‘p sys‘px A0M0S êtww pt‘spr mp ty ‘sp

s‘l‘p



(k-

zr ty ‘sp s‘l‘p

(8-

plns êt‘s pq’lw przmlmtwt‘y 6221 Iy nzy‘rls‘ êt‘s s‘l‘p 2 plns

zf ‘spsp s‘l‘ps opsnrtmp M ls slétyr l op‘prxtyl‘p

xpls’rpxpy‘ rps’w‘ zy ‘sp s‘lyolro ptrpyélw’p0ptrpys‘l‘p

wtyk k1 Iy ‘sp firs‘ zf ‘spsp s‘l‘ps1 M op‘prxtyl‘pwy rpnzros

‘sp rps’w‘ ê↑ x” lyo ty ‘sp spnzyo sp op‘prxtyl‘pwy rpnzros

‘sp rps’w‘ “↓ x”1

Wtrypr lrr’po ‘sl‘ ‘sp s‘l‘p zf ‘sp nzxpzst‘p sys‘px

x’s‘ mp pt‘spr s‘l‘p k zr s‘l‘p 81 az mprty1 Wtrypr mpwtpépo

‘sl‘ êprp sp ‘z lsk ‘sp frtpyo êsl‘ ‘sp rps’w‘ zf sts

xpls’rpxpy‘ êls1 ‘spy sp êz’wo splr sts frtpyo sly

szxp‘styr pprfpn‘wy op‘prxtyl‘p1 aspy1 lf‘pr slétyr

nzxpwp‘po ‘sp êszwp pxpprtxpy‘1 tf sp lskpo sts frtpyo1

“Wsl‘ oto yz’ fppw lmz’‘ ‘sp rps’w‘ zf yz’r xpls’rpxpy‘

mpfzrp I lsk yz’E”1 ‘sp frtpyo êz’wo npr‘ltywy rppwy1 “I ‘zwo

yz’ lwrploy1 I rz‘ ‘sp rps’w‘ h(↑ x( zr (↓x(i” ls ‘sp nlsp

xly mp1 asl‘ ts1 ‘sp frtpyo êz’wo rppzr‘ ‘sl‘ ‘sp rps’w‘ zf sts

xpls’rpxpy‘ “êls lwrploy opntopo ty sts xtyo” mpfzrp

Wtrypr lskpo stx1 Mp nzynw’ops ‘sts wtyp zf lrr’xpy‘:

If êp lnnpp‘ ‘sts1 êp lrp ortépy ‘z ‘sp

nzynw’stzy ‘sl‘ ‘sp przppr êlép f’yn‘tzy

txxpotl‘pwy lf‘pr ‘sp ty‘prln‘tzy zf frtpyo lyo

zmupn‘ êls lwrploy pt‘spr hs‘l‘p (k-i zr hs‘l‘p

(8-i lyo yz‘ ‘sp wtyplr nzxmtyl‘tzy hs‘l‘p (2-i1

h…i I‘ fzwwzês ‘sl‘ ‘sp mpl‘tyr êt‘s ‘sp

nzysntz’sypss x’s‘ slép l otffprpy‘ rzwp ty



q’ly‘’x xpnslytns ‘spy tylytxl‘p xpls’rtyr

opétnp (6A:61 6A:–6AA-1

Wstwp Wtrypr rpnzrytzpo ‘sl‘ t‘ ts yz‘ wzrtnlwwy tynzysts‘py‘

‘z opyy ‘sl‘ ‘sp frtpyo ts rtrs‘ ty rppzr‘tyr ‘sl‘ sp lwrploy

slo l op‘prxtyl‘p xpls’rpxpy‘ rps’w‘ mpfzrp sp êls

lskpo1 Wtrypr ‘zzk s’ns ly zp‘tzy ‘z mp ’ylnnpp‘lmwp1 Mp

lrr’po ‘sl‘ ‘z opyy ‘sl‘ ‘sp frtpyo sls ‘sp slxp szr‘ zf

op‘prxtyl‘p pxpprtpynps ‘sl‘ êp oz lyo spynp nl’sps

nzwwlpsps zf sys‘pxs ‘z op‘prxtyl‘p przppr‘y s‘l‘ps “ts

s’rpwy ly ’yyl‘’rlw l‘‘t‘’op1 lpprzlnstyr szwtpstsx1 lyo fpê

ppzpwp1 ty ‘sptr splr‘s1 êtww rz lwzyr êt‘s t‘” (6A:61 6AA–

6AB-1 Sz t‘ ts êspy ‘sp frtpyo lpprpspyos ‘sp s‘l‘p1 lyo yz‘

êspy Wtrypr lsks stx êsl‘ sts rps’w‘ êls1 ‘sl‘ ‘sp

nzxpzst‘p sys‘px nzwwlpsps ‘z l s‘l‘p êsprp ‘sp frtpyo sls

l op‘prxtyl‘p lyo yzê lnn’rl‘p xpls’rpxpy‘ rpnzro1

asp prpntsp spysp ty êstns s’ns nzwwlpsps tyézwép l rplw

psystnlw prznpss ‘sl‘ przo’nps ty prtyntpwp zmsprélmwp

rps’w‘s êls txpzr‘ly‘ fzr Wtrypr’s lrr’xpy‘1 Hzystopr ly

zmsprélmwp s  zf ‘sp nzxpzst‘p sys‘px A0M0S ‘sl‘ sls

(9-

ls ly ptrpys‘l‘p êt‘s ptrpyélw’p 061 lyo

(:-

ls ly ptrpys‘l‘p êt‘s ptrpyélw’p –61 Ay zmsprél‘tzy zf s

êz’wo ytpwo ‘sp rps’w‘ 06 êt‘s przmlmtwt‘y 6 tf ‘sp

ty‘prln‘tzys mp‘êppy A1 M1 lyo S lrp wtyplr1 lyo t‘ êz’wo

ytpwo ‘sp rps’w‘ 06 êt‘s przmlmtwt‘y 622 lyo ‘sp rps’w‘ –6 êt‘s

przmlmtwt‘y 622 tf A’s xpls’rpxpy‘ szxpszê nl’spo l

nzwwlpsp lyo s‘l‘p k zr s‘l‘p 8 zm‘ltys1 Sz1 êstwp



px‘rlzrotylrtwy otffin’w‘ ‘z pprfzrx o’p ‘z ‘sp nzxpwpxt‘y zf

‘sp zmupn‘ sys‘px lyo ‘sp otffin’w‘y ty nzy‘rzwwtyr fzr

opnzsprpynp pffpn‘s1 ‘sprp lrp l‘ wpls‘ ty prtyntpwp

pxpprtxpy‘s ‘sl‘ êz’wo op‘prxtyp êsl‘ sys‘pxs nl’sp

nzwwlpsps1 lyo spynp êsl‘ sys‘pxs ssz’wo nz’y‘ ls

nzysntz’s tf1 ls Wtrypr lrr’po1 nzysntz’s lpprpspystzy

nl’sps nzwwlpsps1

Mzr sts plr‘1 Wtrypr ‘zzk ‘sp fln‘ ‘sl‘ sts przpzslw slo

pxptrtnlw nzyspq’pynps ‘z mp l étr‘’p1 Iy plr‘tn’wlr1 t‘

przétopo zyp l êly1 l‘ wpls‘ ty prtyntpwp1 ‘z op‘prxtyp êstns

py‘t‘tps ty fln‘ nl’sp nzwwlpsps zf psystnlw s‘l‘ps1 asp

‘sz’rs‘ ts ‘sl‘ zyp xtrs‘ ‘spy nzxplrp ‘sts ‘z zyp’s prp0

‘spzrp‘tn spysp zf êstns py‘t‘tps lrp nzysntz’s ‘z ‘ps‘ ‘sp

‘spzry’s yzépw pxptrtnlw prpotn‘tzys1

asl‘ slto1 zyp xtrs‘ yl‘’rlwwy êzyopr êsp‘spr Wtrypr

êls rtrs‘ ‘z mpwtpép ‘sl‘ l szw’‘tzy ‘z ‘sp q’ly‘’x

xpls’rpxpy‘ przmwpx rpq’trps zyp ‘z pyozrsp l s‘rzyr

élrtp‘y zf xtyo0mzoy o’lwtsx1 asp sszr‘ lysêpr ts ‘sl‘ ‘sts

opppyos zy ‘sp mlnkrrz’yo lss’xp‘tzys zyp fiyos pwl’stmwp

lyo zy ‘sp pxpwlyl‘zry opxlyos zyp pwlnps zy q’ly‘’x

xpnslytns1 If zyp mpwtpéps1 êt‘s Wtrypr1 ‘sl‘ ‘sprp lrp

nzwwlpsps zf ‘sp q’ly‘’x xpnslytnlw s‘l‘p lyo ‘sl‘ ‘sprp

x’s‘ mp l prtyntpwpo ots‘tyn‘tzy mp‘êppy zyp ‘ypp zf sys‘px

‘sl‘ lwêlys pézwéps wtyplrwy lyo lyz‘spr1 s‘rtn‘wy otsuzty‘1

‘ypp zf sys‘px ‘sl‘ nl’sps nzwwlpsps1 ‘spy zyp xtrs‘ mp

stxtwlrwy ‘pxp‘po ‘z pyozrsp q’ly‘’x xtyo0mzoy o’lwtsx1

I’‘ épry otffprpy‘ nzxxt‘xpy‘s frzx Wtrypr’s nly lwsz

p’ss zyp ‘zêlro l nzxxt‘xpy‘ ‘z l s‘rzyr élrtp‘y zf xtyo0

mzoy o’lwtsx ty ‘sp nzy‘px‘ zf q’ly‘’x xpnslytns1 Iy

plr‘tn’wlr1 szxp szr‘ zf s‘rzyr o’lwtsx xly mp rpq’trpo zy

pwl’stmwp0sz’yotyr mlnkrrz’yo lss’xp‘tzys pépy tf zyp

zp‘s fzr l yz0nzwwlpsp fzrx’wl‘tzy zf q’ly‘’x xpnslytns1

2 An  argument Yor no+collapse Wualism



Iy Rlrns 6A98 Wzwfrlyr Wl’wt êrz‘p Rlx Izry frzx ‘z

pxpwlty “tys‘pty’s zmupn‘tzys ‘z q’ly‘’x xpnslytns1

“tys‘pty lyo Izry slo mppy opml‘tyr my pzs‘ ‘sp nzynpp‘’lw

fz’yol‘tzys zf q’ly‘’x xpnslytns1 K’rtyr sts étst‘ l‘ ‘sp

Iys‘t‘’‘p fzr Aoélynpo S‘’oy ty Wrtynp‘zy1 Wl’wt slo rplo ‘sp

wp‘‘prs1 otsn’sspo ‘spx êt‘s “tys‘pty1 lyo nzxp ‘z mpwtpép

‘sl‘ Izry slo nzxpwp‘pwy xts’yoprs‘zzo “tys‘pty’s pzst‘tzy1

Wl’wt êrz‘p Izry ‘sl‘ “hti‘ sppxpo ‘z xp ‘sl‘ yz’ slo

prpn‘po szxp o’xxy “tys‘pty fzr yz’rspwf1 êstns yz’ ‘spy

kyznkpo ozêy êt‘s rrpl‘ pzxp” (6A981 226-1 Hzy‘rlry ‘z

‘sp pzp’wlr étpê1 l étpê lwsz spwo my Izry1 ‘sl‘ “tys‘pty

zmupn‘po ‘z ‘sp s‘l‘ts‘tnlw yl‘’rp zf q’ly‘’x xpnslytns1

Wl’wt pxpwltypo ‘sl‘ “tys‘pty’s psspy‘tlw êzrry êls yz‘

Weterminism m’‘ realism1 Iy plr‘tn’wlr1 Wl’wt rppzr‘po ‘sl‘

“tys‘pty êls nzynprypo êt‘s szê zyp lsstrypo op‘prxtyl‘p

przppr‘tps wtkp pzst‘tzy ‘z l psystnlw sys‘px lyo1 ty

plr‘tn’wlr1 êsl‘ slpppypo êspy zyp zmspréps l

xlnrzsnzptn zmupn‘ ‘sl‘ ts tyt‘tlwwy ty l s’pprpzst‘tzy zf

mptyr l‘ otffprpy‘ pzst‘tzys1

Rprlrotyr êsl‘ slpppys zy zmsprél‘tzy1 Wl’wt lrrppo êt‘s

“tys‘pty ‘sl‘ “t‘ ts yz‘ rplszylmwp ‘z tyépy‘ l nl’slw

xpnslytsx lnnzrotyr ‘z êstns ‘wzzktyr’ fixps ‘sp pzst‘tzy”

(6A981 222-1 asts p’‘ mz‘s “tys‘pty lyo Wl’wt l‘ zoos êt‘s

‘sp oyylxtnlw pzs‘’wl‘ps zf ‘sp s‘lyolro nzwwlpsp

fzrx’wl‘tzy zf q’ly‘’x xpnslytns lyo1 xzrp sppntfinlwwy1

Wtrypr’s wl‘pr pzst‘tzy1 Wl’wt1 szêpépr1 otslrrppo êt‘s

“tys‘pty ‘sl‘ “l xlnrz0mzoy x’s‘ always slép l q’lst0

sslrpwy0opfiypo pzst‘tzy ty ‘sp ‘zmupn‘tép opsnrtp‘tzy zf

rplwt‘y’”1 Stynp “tys‘pty mpwtpépo ‘sl‘ ‘sprp êls yz nzwwlpsp

zf ‘sp s‘l‘p zy zmsprél‘tzy1 tf l xlnrz0mzoy ts ‘z slép l

q’lst0sslrpwy0opfiypo pzst‘tzy1 ‘spy ‘sp s‘lyolro q’ly‘’x

opsnrtp‘tzy slo ‘z mp tynzxpwp‘p stynp t‘ ‘yptnlwwy fltws ‘z

sppntfy pépy ly lpprzxtxl‘pwy op‘prxtyl‘p pzst‘tzy1 Wl’wt1

ty nzy‘rls‘1 lnnpp‘po ‘sp s‘lyolro q’ly‘’x0xpnslytnlw



s‘l‘p ls l nzxpwp‘p opsnrtp‘tzy zf ‘sp physical s‘l‘p zf ‘sp

sys‘px122

Wl’wt pxpwltypo ‘z Izry êsy sp otslrrppo êt‘s “tys‘pty my

lppplwtyr ‘z ‘sp ’ytfzrxt‘y zf yl‘’rp1 Mp rppzr‘po1 “I

mpwtpép t‘ ‘z mp untrue  ‘sl‘ l xlnrz0mzoy always sls l

q’lst0sslrpwy0opfiypo pzst‘tzy1 ls I nlyyz‘ spp lyy

f’yolxpy‘lw otffprpynp mp‘êppy xtnrz0 lyo xlnrz0mzotps”1

Iy plr‘tn’wlr1 Wl’wt ‘zzk ‘sp wtyplr oyylxtns1 r’wp 8l1 lwêlys

‘z szwo1 pépy o’rtyr ly zmsprél‘tzy1 I’‘ stynp sp lwsz spwo

‘sl‘ ‘sp q’ly‘’x s‘l‘p przétopo l nzxpwp‘p psystnlw

opsnrtp‘tzy lyo ‘sl‘ ly zmsprél‘tzy ‘yptnlwwy przétops ly

zmsprépr êt‘s l op‘prxtyl‘p pxpprtpynp1 sp nzynw’opo ‘sl‘

‘sp lppplrlynp zf ‘sp nzwwlpsp zf l sys‘px ‘z l opfiyt‘p

pzst‘tzy o’rtyr ly zmsprél‘tzy êls “l ‘nrpl‘tzy’ pxts‘tyr

z’‘stop ‘sp wlês zf yl‘’rp1 pépy ‘sz’rs t‘ nlyyz‘ mp

tyfl’pynpo my ‘sp zmsprépr1 asp yl‘’rlw wlês zywy sly

szxp‘styr lmz’‘ ‘sp statistics zf ‘spsp ln‘s zf zmsprél‘tzy”

(6A981 22k-1

Iy nzy‘rls‘ ‘z Wtrypr’s étpê êsprp xtyos lrp rpspzystmwp

fzr nzwwlpsps1 Wl’wt’s wp‘‘pr ‘z Izry s’rrps‘s l yz0nzwwlpsp

fzrx’wl‘tzy zf q’ly‘’x xpnslytns êsprp ‘sp wtyplr

oyylxtns lwêlys nzrrpn‘wy opsnrtmps ‘sp ‘txp0pézw’‘tzy zf

‘sp s‘l‘p zf pépry psystnlw sys‘px m’‘ êsprp ‘sp

op‘prxtyl‘p xpy‘lw s‘l‘p zf ly zmsprépr zywy s‘l‘ts‘tnlwwy

s’pprépyps zy ‘sp zmsprépr’s psystnlw s‘l‘p12k I‘ ozps yz‘

‘lkp x’ns ‘z rp‘ frzx ‘sts frlrxpy‘ zf ly lrr’xpy‘ ‘z l f’ww

lrr’xpy‘ fzr l s‘rzyr élrtp‘y zf psystnlw0yzypsystnlw

o’lwtsx tf zyp ts nzxxt‘‘po ‘z yz nzwwlpsp zf ‘sp q’ly‘’x

xpnslytnlw s‘l‘p lyo r’wp 8l lwêlys nzrrpn‘tyr opsnrtmtyr

‘sp ‘txp0pézw’‘tzy zf ‘sp q’ly‘’x s‘l‘p1

Iy plr‘tn’wlr1 ‘sp fzwwzêtyr lss’xp‘tzys lrp s’ffintpy‘ ‘z

nzxxt‘ zyp ‘z l s‘rzyr élrtp‘y zf o’lwtsx:

– Assumption 1 (state completeness,: asp s‘lyolro

q’ly‘’x0xpnslytnlw s‘l‘p przétops l nzxpwp‘p

lyo lnn’rl‘p rpprpspy‘l‘tzy zf ‘sp psystnlw s‘l‘p1



– Assumption 2 (no collapse,: asp wtyplr oyylxtns1

r’wp 8l przétops l nzxpwp‘p lyo lnn’rl‘p

opsnrtp‘tzy zf ‘sp pézw’‘tzy zf ‘sp psystnlw s‘l‘p fzr

lww sys‘pxs l‘ lww ‘txps1

– Assumption 5 (empirical consistency,: If l sys‘px ts

tyt‘tlwwy ty l s’pprpzst‘tzy zf s‘l‘ps nzrrpspzyotyr

‘z otffprpy‘ ptrpyélw’ps zf ‘sp zmsprélmwp mptyr

xpls’rpo1 ‘spy t‘ ts pzsstmwp fzr ‘sp xpls’rpxpy‘

‘z ytpwo l rps’w‘ nzrrpspzyotyr ‘z lyy zf ‘szsp

ptrpyélw’ps1

– Assumption 6 (no branching,: asp xpls’rpxpy‘

ty‘prln‘tzy mp‘êppy ly zmsprépr lyo l psystnlw

sys‘px ‘yptnlwwy ytpwos l styrwp op‘prxtyl‘p

xpls’rpxpy‘ rps’w‘1

Iy lss’xp‘tzys 6 lyo 21 l ‘yptnlw xpls’rpxpy‘ ty‘prln‘tzy

ytpwos l psystnlw s‘l‘p êsprp ‘sp zmsprépr rpnzros l

s’pprpzst‘tzy zf x’‘’lwwy tynzxpl‘tmwp xpls’rpxpy‘

rps’w‘s1 Mzêpépr1 my lss’xp‘tzy 81 ‘sp zmsprépr

ypépr‘spwpss sls l styrwp op‘prxtyl‘p xpls’rpxpy‘ rps’w‘1

Iy lss’xp‘tzys 6 lyo k1 ‘sp élw’p zf ‘sp xpls’rpxpy‘

rps’w‘ nlyyz‘ s’pprépyp zy spr physical state1 Sz1 tyszflr ls

t‘ s’pprépyps zy lyy‘styr1 ‘sp zmsprépr’s xpls’rpxpy‘

rps’w‘ x’s‘ s’pprépyp zy spr nonphysical state1 Ayo zyp ts

nzxxt‘‘po ‘z l s‘rzyr psystnlw0yzypsystnlw o’lwtsx1

Iy zropr ‘z spp xzrp nwplrwy szê ‘sts lrr’xpy‘ êzrks1

nzystopr ‘sp Wtrypr’s frtpyo s‘zry lrlty1 If ‘sp pzs‘0

xpls’rpxpy‘ s‘l‘p prpotn‘po my ‘sp wtyplr oyylxtns1 ‘sp

s‘l‘p opsnrtmpo my pxprpsstzy 21 ts ‘sp zmsprépr’s nzxpwp‘p

psystnlw s‘l‘p1 ‘spy ‘sp zmsprépr’s nzxpwp‘p psystnlw s‘l‘p

nwplrwy ozps yz‘ op‘prxtyp ‘sp rps’w‘ zf spr xpls’rpxpy‘1

Iyoppo1 stynp ‘sp psystnlw s‘l‘p sprp ts pprfpn‘wy

syxxp‘rtnlw mp‘êppy ‘sp ‘êz pzsstmwp rps’w‘s sprp1 ‘sprp ts

yz‘styr ty ‘sp s‘l‘p ‘sl‘ nz’wo op‘prxtyp zyp zr ‘sp z‘spr128

Sz tf ‘sp zmsprépr sls l styrwp op‘prxtyl‘p xpls’rpxpy‘

rps’w‘1 t‘ x’s‘ mp op‘prxtypo my szxp‘styr yzypsystnlw1



prps’xlmwy ‘sp zmsprépr’s yzypsystnlw s‘l‘p1 Ayo zyp ts

spynp nzxxt‘‘po ‘z l s‘rzyr psystnlw0yzypsystnlw o’lwtsx1

I‘ ts szxp‘txps s’rrps‘po ‘sl‘ opnzsprpynp

nzystoprl‘tzys xtrs‘ pxpwlty êsy ‘sprp ts l styrwp

op‘prxtyl‘p xpls’rpxpy‘ rpnzro êspy ‘sp pzs‘0

xpls’rpxpy‘ s‘l‘p ts zyp wtkp (2-1 Sz‘p1 szêpépr1 ‘sl‘

wtyplr ty‘prln‘tzys êt‘s ‘sp pyétrzyxpy‘ êtww stxpwy py‘lyrwp

xzrp sys‘pxs êt‘s ‘sp s‘l‘p zf ‘sp nzxpzs‘ sys‘px A+M+S1

Mpynp s’ns ty‘prln‘tzys êtww oz yz‘styr êsl‘szpépr ‘z

przo’np l psystnlw s‘l‘p ‘sl‘ opsnrtmps l sys‘px êt‘s l

styrwp op‘prxtyl‘p xpls’rpxpy‘ rpnzro1 Rl‘spr1 ty zropr fzr

‘sp zmsprépr’s nzxpwp‘p s‘l‘p ‘z opsnrtmp l styrwp

op‘prxtyl‘p xpls’rpxpy‘ rpnzro êspy s’ns l pzs‘0

xpls’rpxpy‘ s‘l‘p zm‘ltys1 zyp x’s‘ loo szxp‘styr ‘z ‘sp

psystnlw opsnrtp‘tzy rtépy my (2- ‘sl‘ sppntfips ‘sp élw’p zf

‘sl‘ rpnzro1 Ty ‘sp lss’xp‘tzy ‘sl‘ (2- ts ‘sp complete

physical state1 êsl‘ zyp loos ‘z rp‘ ‘sp zmsprépr’s

nzxpwp‘p s‘l‘p lww ‘zwo êtww mp l opsnrtp‘tzy zf szxp‘styr

yzypsystnlw1

Ltépy ‘sp fz’r lss’xp‘tzys lmzép1 ‘spy1 ly zmsprépr’s

op‘prxtyl‘p xpls’rpxpy‘ rpnzros x’s‘ s’pprépyp zy l

yzypsystnlw lsppn‘ zf ‘sp zmsprépr’s nzxpwp‘p s‘l‘p1

M’r‘spr1 zyp xtrs‘ lrr’p1 fzr q’ly‘’x xpnslytns ‘z mp

pxptrtnlwwy lopq’l‘p1 ‘sts lsppn‘ zf ‘sp nzxpwp‘p s‘l‘p

x’s‘ lwsz mp szxp‘styr ‘z êstns ‘sp zmsprépr sls

ppts‘pxtn lnnpss1 asp xzs‘ otrpn‘ êly ‘z pys’rp ‘sts êz’wo

mp ‘z s‘tp’wl‘p ‘sl‘ ‘sp élw’p zf ly zmsprépr’s xpls’rpxpy‘

z’‘nzxp ts op‘prxtypo my ‘sp zmsprépr’s xpy‘lw s‘l‘p1 ‘spy

xlkp ‘sts s‘l‘p op‘prxtyl‘p1 Ty ‘sts wtyp zf lrr’xpy‘1 zyp

lrlty pyos ’p nzxxt‘‘po ‘z l s‘rzyr élrtp‘y zf xtyo0mzoy

o’lwtsx1 s‘rzyr mpnl’sp stynp ‘sp op‘prxtyl‘p z’‘nzxp zf

‘sp zmsprépr’s xpls’rpxpy‘ fltws ‘z s’pprépyp zy spr

psystnlw s‘l‘p1

Typ xtrs‘ slép ‘sz’rs‘ ‘sl‘ s‘lr‘tyr êt‘s l yz0nzwwlpsp

étpê êz’wo prpépy‘ zyp frzx slétyr ‘z sly êspy nzwwlpsps

znn’r1 ls Wtrypr êls rpq’trpo ‘z oz1 lyo spynp lwwzê zyp ‘z



lézto l nzxxt‘xpy‘ ‘z q’ly‘’x o’lwtsx1 I’‘ ‘sts ts zyp

slwf0rtrs‘1 Wstwp zyp ozps yz‘ slép ‘sp przmwpx zf slytyr

êspy nzwwlpsps znn’r1 zyp ozps slép ‘sp przmwpx zf slytyr

szê ly zmsprépr nly slép l op‘prxtyl‘p xpls’rpxpy‘

z’‘nzxp êt‘sz’‘ l nzwwlpsp zf ‘sp py‘lyrwpo s’pprpzst‘tzy

wtkp (2- lyo przétotyr szxp‘styr ty ‘sp f’ww s‘l‘p opsnrtp‘tzy

zy êstns ‘sp élw’p zf ‘sl‘ z’‘nzxp xtrs‘ s’pprépyp1 asp

xzs‘ otrpn‘ êly ‘z rp‘ op‘prxtyl‘p rpnzros ‘sl‘ lrp

ppts‘pxtnlwwy lnnpsstmwp ts ‘z loo ‘spx ls ‘sp pxpprtpy‘tlw

s‘l‘p zf ‘sp zmsprépr1 m’‘ tf zyp zyp ‘lkps ‘sp q’ly‘’x

s‘l‘p ‘z przétop ‘sp zmsprépr’s nzxpwp‘p physical s‘l‘p1

‘spy zyp pyos ’p nzxxt‘‘po ‘z l s‘rzyr xtyo0mzoy

o’lwtsx129

Sz‘ zywy lrp ‘sp rplszy fzr ‘sp q’ly‘’x o’lwtsxs

otffprpy‘1 ‘sprp lrp lwsz strytfinly‘ otffprpynps mp‘êppy ‘sp

Wtrypr’s ‘ypp zf o’lwtsx lyo ‘sp yz0nzwwlpsp o’lwtsx u’s‘

opsnrtmpo1 Wprslps xzs‘ slwtpy‘ ts ‘sl‘1 êstwp xtyos nl’sp

nzwwlpsps zy Wtrypr’s étpê1 ty ‘sp yz0nzwwlpsp o’lwtsx

opsnrtmpo1 xtyos lrp u’s‘ ‘sprp ‘z pxpwlty op‘prxtyl‘p

xpls’rpxpy‘ z’‘nzxps—‘spy lrp u’s‘ szxp‘styr zy êstns

op‘prxtyl‘p z’‘nzxps xtrs‘ s’pprépyp1 lyo1 ls s’ns1 ‘spy

yppo ypépr lffpn‘ psystnlw s‘l‘ps1 Iyoppo1 stynp ‘sp

pézw’‘tzy zf ‘sp psystnlw s‘l‘p zy l yz0nzwwlpsp ‘spzry ts

lwêlys rtépy my ‘sp wtyplr oyylxtns1 êstns opppyos zywy zy

‘sp psystnlw s‘l‘p1 ‘sprp ts l nwplr spysp ty êstns xpy‘lw

s‘l‘ps nlyyz‘ nl’sp psystnlw pépy‘s sprp1 asp xtyos lrp

u’s‘ lwzyr fzr ‘sp rtop fzwwzêtyr ‘sptr zêy l’xtwtlry

oyylxtns1 l oyylxtns ‘sl‘ êtww mp nzy‘tyrpy‘ zy ‘sp

pézw’‘tzy zf ‘sp psystnlw s‘l‘p12:

5 AonsiWering the assumptions

If zyp ozps yz‘ wtkp ‘sp s‘rzyr élrtp‘y zf psystnlw0

yzypsystnlw o’lwtsx ‘spy py‘ltw1 lyo ‘sprp ts x’ns yz‘ ‘z



wtkp1 zyp x’s‘ rtép ’p zyp zf ‘sp lss’xp‘tzys ‘sl‘ rz ty‘z

‘sp lrr’xpy‘ zf ‘sp wls‘ spn‘tzy1 Lp‘’s nzystopr ‘sptr rpwl‘tép

pwl’stmtwt‘y1

State completeness ts l wplotyr nlyotol‘p fzr slnrtfinp1

asts ts ‘sp lss’xp‘tzy ‘sl‘ ‘sp s‘lyolro q’ly‘’x0

xpnslytnlw s‘l‘p przétops l nzxpwp‘p lyo lnn’rl‘p

rpprpspy‘l‘tzy zf ‘sp psystnlw s‘l‘p1 asts nly mp ‘sz’rs‘ zf

ls ‘sp lss’xp‘tzy ‘sl‘ ‘sprp lrp yz stoopy élrtlmwps

’ylnnz’y‘po fzr ty ‘sp s‘lyolro q’ly‘’x s‘l‘p1 I‘ sls l

wzyr lyo ots‘tyr’tsspo sts‘zry ty ‘sp opépwzpxpy‘ zf

q’ly‘’x xpnslytns1 alktyr ‘sp s‘lyolro q’ly‘’x

opsnrtp‘tzy ‘z mp tynzxpwp‘p1 “tys‘pty flxz’swy opytpo ‘sts

lss’xp‘tzy1 Mp mpwtpépo ‘sl‘ s‘lyolro s‘l‘p êls tynzxpwp‘p

mpnl’sp t‘ fltwpo ‘z sppntfy ‘sp élw’ps zf ‘sp rplw psystnlw

q’ly‘t‘tps ‘sl‘ op‘prxtypo zf xpls’rpxpy‘ z’‘nzxps1 A‘

‘sp ‘txp1 “tys‘pty êls épry x’ns ty ‘sp xtyzrt‘y ty

nrt‘tntztyr ‘sts lss’xp‘tzy1 I’‘1 ls êp slép sppy sprp1 ‘sprp

nly mp l strytfinly‘ nzynpp‘’lw nzs‘ ‘z lss’xtyr ‘sl‘ ‘sp

q’ly‘’x s‘l‘p przétops l nzxpwp‘p opsnrtp‘tzy zf ‘sp

physical s‘l‘p–ty plr‘tn’wlr1 zyp xtrs‘ ‘spy pyo ’p

nzxxt‘‘po ‘z ‘sprp lwsz mptyr l nonphysical s‘l‘p12A

Stynp ‘sp wtyplr oyylxtns py‘ltws pzs‘0xpls’rpxpy‘

s‘l‘ps wtkp 2 lyo stynp s’ns s‘l‘ps oz yz‘ spwpn‘ l styrwp

xpls’rpxpy‘ rps’w‘1 tf zyp tysts‘s zy s‘l‘p nzxpwp‘pypss1

zyp x’s‘ pt‘spr rtép ’p ‘sl‘ ‘sprp ts l op‘prxtyl‘p

xpls’rpxpy‘ rps’w‘2B zr rtép ’p ‘sl‘ ‘sprp ts u’s‘ zyp

xpls’rpxpy‘ rps’w‘2A zr rtép ’p zy ‘sp nzxpwp‘p physical

s‘l‘p mptyr s’ffintpy‘ ‘z op‘prxtyp ‘sp xpls’rpxpy‘

z’‘nzxp1k5 Szyp zf ‘spsp zp‘tzys ts plr‘tn’wlrwy l‘‘rln‘tép1

lyo ‘sp wls‘ nzxxt‘s zyp ‘z l psystnlw0yzypsystnlw o’lwtsx1

I’‘ tf zyp ts rztyr ‘z loo szxp‘styr ‘z ‘sp f’ww s‘l‘p

opsnrtp‘tzy1 ‘spy zyp xtrs‘ opyy s‘l‘p nzxpwp‘pypss lyo

xlkp t‘ szxp‘styr psystnlw1 m’‘ szxp‘styr mpyzyo ‘sp

s‘lyolro q’ly‘’x s‘l‘p1 ‘sl‘ op‘prxtyps xpls’rpxpy‘

z’‘nzxps1



Izsxtly xpnslytns przétops l nzynrp‘p pxlxpwp fzr szê

‘z oz prpntspwy ‘sts1 Ty Izsx’s ‘spzry1 plr‘tnwp pzst‘tzys lrp

lwêlys op‘prxtyl‘p1 sz1 tyszflr ls psystnlw xpls’rpxpy‘

rpnzros lrp op‘prxtypo my plr‘tnwp pzst‘tzys1 xpls’rpxpy‘

rps’w‘s lrp op‘prxtyl‘p ls êpww1k6 Rzrp sppntfinlwwy1 ty ‘sp

nzy‘px‘ zf ‘sp Wtrypr’s frtpyo s‘zry1 ‘sp ‘spzry pxpwltys szê

‘sp pzst‘tzy zf ‘sp plr‘tnwps ‘sl‘ xlkp ’p ‘sp pzty‘pr zf ‘sp

xpls’rtyr opétnp R pyo ’p lsszntl‘po êt‘s zyp zr ‘sp z‘spr

zf ‘sp ‘êz pzsstmwp xpls’rpxpy‘ rps’w‘s rpprpspy‘po ty ‘sp

s‘l‘p 2 lyo szê ‘sts lsszntl‘tzy przétops ‘sp frtpyo A êt‘s

ly pffpn‘tép xpls’rpxpy‘ rpnzro ‘sl‘ zyp nly pxppn‘ ‘z mp

êpww0nzrrpwl‘po êt‘s êsl‘pépr ln‘tzys A xlkps zy ‘sp mlsts

zf ‘sp élw’p zf ‘sl‘ rpnzro1 I‘ lwsz pxpwltys êsy zyp nly

pxppn‘ s’ns rpnzros ‘z sl‘tsfy ‘sp s‘lyolro q’ly‘’x

s‘l‘ts‘tns1 asts ts l wzyr s‘zry tyézwétyr l y’xmpr zf

s’m‘wp‘tps lwzyr ‘sp êly1 m’‘ stynp êp kyzê szê ‘z ‘pww t‘1

êp kyzê l‘ wpls‘ zyp nzynrp‘p êly ‘z rtép ’p ‘sp s‘l‘p

nzxpwp‘pypss lss’xp‘tzy1k2

Ltétyr ’p ‘sp lss’xp‘tzy zf s‘l‘p nzxpwp‘pypss my

lozp‘tyr Izsxtly xpnslytns1 szêpépr1 pxnslyrps l s‘rzyr

psystnlw0yzypsystnlw o’lwtsx fzr l s‘rzyr psystnlw0psystnlw

o’lwtsx êsprp ‘sp pézw’‘tzy zf ‘sp êlép f’yn‘tzy ts

opsnrtmpo my zyp oyylxtnlw wlê lyo ‘sp xz‘tzy zf plr‘tnwps

my lyz‘spr lyo êsprp ‘sp pzst‘tzys zf ‘sp plr‘tnwps oz yz‘

s’pprépyp zy ‘sp s‘lyolro q’ly‘’x xpnslytnlw s‘l‘p1kk

Iyoppo1 zyp xtrs‘ lrr’p ‘sl‘ ‘sp êlép0f’yn‘tzy2plr‘tnwp0

pzst‘tzy o’lwtsx zf Izsxtly xpnslytns wzzks épry wtkp ‘sp

xtyo0mzoy o’lwtsx zf Awmpr‘ lyo Lzpêpr’s (6ABB- styrwp0

xtyo ‘spzry1 Ty plns zf ‘spsp ‘spzrtps1 ‘sp q’ly‘’x0

xpnslytnlw s‘l‘p pézwéps wtyplrwy lyo ‘sp stoopy élrtlmwp

‘sl‘ op‘prxtyps xpls’rpxpy‘ z’‘nzxps1 plr‘tnwp pzst‘tzys

ty Izsx’s ‘spzry lyo xpy‘lw s‘l‘ps zy Awmpr‘ lyo Lzpêpr’s

‘spzry1 zmpy ly l’xtwtlry oyylxtns lyo rpxlty lwêlys

op‘prxtyl‘p1



Typ xtrs‘ f’r‘spr lrr’p ‘sl‘ ‘sp s‘rzyr psystnlw0psystnlw

o’lwtsx zf Izsx’s ‘spzry sls yz étr‘’ps zépr l élrtp‘y zf

s‘rzyr0xtyo mzoy o’lwtsx1 I’‘ I oz yz‘ ‘styk ‘sl‘ ts rtrs‘1

Rl‘spr1 t‘ sppxs ‘z xp ‘sl‘ ‘sprp ts ly txpzr‘ly‘ ots‘tyn‘tzy

‘z mp xlop mp‘êppy ‘sp ‘êz ‘ypps zf ‘spzry rprlrotyr ‘sp

szr‘ zf lnnz’y‘ zf xpy‘lw s‘l‘ps plns lwwzês1 Iy plr‘tn’wlr1

êstwp l s‘rzyr xtyo0mzoy o’lwtsx zf ‘sp szr‘ ‘sl‘ êp slép

mppy otsn’sstyr stxpwy prpnw’ops s’ns ly pxpwlyl‘tzy1

Izsx’s ‘spzry lwwzês zyp ‘z nzy‘ty’p ‘z sppk ly

pxpwlyl‘tzy zf xpy‘lw s‘l‘ps my nzystoprtyr szê ‘spy xtrs‘

s’pprépyp zy psystnlw s‘l‘ps1

Ayz‘spr nlyotol‘p zyp xtrs‘ slnrtfinp ‘z lézto q’ly‘’x

o’lwtsx ts ‘sp no-collapse lss’xp‘tzy1 asts ts ‘sp

lss’xp‘tzy ‘sl‘ ‘sp wtyplr oyylxtns przétops l nzxpwp‘p

lyo lnn’rl‘p opsnrtp‘tzy zf ‘sp pézw’‘tzy zf ‘sp psystnlw

s‘l‘p fzr lww sys‘pxs l‘ lww ‘txps1 asts lss’xp‘tzy1 zf nz’rsp1

ts étzwl‘po my ‘sp s‘lyolro nzwwlpsp fzrx’wl‘tzy zf q’ly‘’x

xpnslytns1 Iyoppo1 t‘ ts prpntspwy ‘sts ‘sl‘ wplos ‘z ‘sp

q’ly‘’x xpls’rpxpy‘ przmwpx ty ‘sp firs‘ pwlnp—tf ‘sp

s‘lyolro ‘spzry oto yz‘ slép ‘sp ‘êz x’‘’lwwy tynzxpl‘tmwp

oyylxtnlw wlês1 zyp êz’wo yz‘ flnp ‘sp pxmlrrlssxpy‘ zf

slétyr ‘z sly êspy plns zm‘ltys1 Ayo1 zf nz’rsp1 t‘ êls ty

loorpsstyr ‘sp xpls’rpxpy‘ przmwpx ‘sl‘ Wtrypr lrr’po

‘sl‘ l nzxxt‘xpy‘ ‘z l s‘rzyr élrtp‘y zf xtyo0mzoy o’lwtsx

ts rpq’trpo1 Mpynp1 zyp ozps yz‘ l’‘zxl‘tnlwwy psnlpp l

nzxxt‘xpy‘ ‘z q’ly‘’x o’lwtsx my lwwzêtyr fzr nzwwlpsps1

asl‘ slto1 êp oz kyzê szê ‘z lwwzê fzr nzwwlpsps zf ‘sp

s‘l‘p êt‘sz’‘ nzxxt‘‘tyr ‘z l psystnlw0yzypsystnlw o’lwtsx1

Hzwwlpsp fzrx’wl‘tzys zf q’ly‘’x xpnslytns wtkp LRW

(6AB:- przétop prpsnrtp‘tzys fzr szê lyo êspy nzwwlpsps

znn’r êt‘sz’‘ ty lyy êly lppplwtyr ‘z l psystnlw0

yzypsystnlw ots‘tyn‘tzy1 asp zrtrtylw éprstzy zf LRW1 fzr

pxlxpwp1 s‘tp’wl‘ps ‘sl‘1 êstwp plns ‘yptnlwwy zmpys ‘sp

wtyplr oyylxtns1 pépry plr‘tnwp sls l épry sxlww1 m’‘

pzst‘tép1 przmlmtwt‘y ppr ’yt‘ ‘txp zf nzwwlpstyr ‘z l s‘l‘p

nwzsp ‘z ly ptrpys‘l‘p zf pzst‘tzy1 asp pffpn‘ zf ‘sts



s‘znsls‘tn ‘prx ty ‘sp oyylxtns ts ‘sl‘ êstwp xtnrzsnzptn

zmupn‘s tyézwétyr fpê plr‘tnwp êtww wtkpwy mpslép wtyplrwy1

xlnrzsnzptn zmupn‘s tyézwétyr xlyy plr‘tnwps êszsp

pzst‘tzys lrp s‘rzyrwy nzrrpwl‘po êtww wtkpwy slép ly

lpprzxtxl‘pwy op‘prxtyl‘p npy‘pr zf xlss lyo mpslép

q’lst0nwlsstnlwwy1 asprp pprslps l szr‘ zf o’lwtsx l‘ êzrk

sprp1 m’‘ t‘ ts p’rpwy psystnlw lyo tyézwéps zywy ‘sp

oyylxtns1

asl‘ slto1 ‘sprp lrp rzzo rplszys yz‘ ‘z wtkp nzwwlpsp

‘spzrtps l‘ lww1 lyo spynp ‘z kppp ‘sp yz0nzwwlpsp

lss’xp‘tzy1 az mprty1 ‘sprp ts s‘rzyr pxptrtnlw s’ppzr‘ fzr

‘sp wtyplr oyylxtns tyszflr t‘ sls lwêlys xlop ‘sp rtrs‘

pxptrtnlw prpotn‘tzys êspypépr êp slép mppy lmwp ‘z tszwl‘p

lyo nzy‘rzw l psystnlw sys‘px êpww pyz’rs ‘z ‘ps‘ t‘1 M’r‘spr1

stynp t‘ prpotn‘s ‘sp tys‘ly‘lypz’s nzwwlpsp zf sppntlwwy

px‘pyopo sys‘pxs1 ‘sp nzwwlpsp oyylxtns1 ls t‘ s‘lyos1 ts

tynzxpl‘tmwp êt‘s rpwl‘téts‘tn nzys‘rlty‘s1k8

Hzynprytyr ‘sp empirical consistency lss’xp‘tzy1 t‘ ts

’ynwplr1 l‘ wpls‘ ‘z xp1 szê zyp xtrs‘ slnrtfinp ‘sts zy lyy

pxptrtnlwwy lopq’l‘p fzrx’wl‘tzy zf q’ly‘’x xpnslytns1

asts ts ‘sp lss’xp‘tzy ‘sl‘ tf l sys‘px ts tyt‘tlwwy ty l

s’pprpzst‘tzy zf s‘l‘ps nzrrpspzyotyr ‘z otffprpy‘

ptrpyélw’ps zf ‘sp zmsprélmwp mptyr xpls’rpo1 ‘spy t‘ ts

pzsstmwp fzr ‘sp xpls’rpxpy‘ ‘z ytpwo l rps’w‘

nzrrpspzyotyr ‘z lyy zf ‘szsp ptrpyélw’ps1 asp ‘sz’rs‘ ts

‘sl‘ ‘sts ts stxpwy rpq’trpo my z’r pxpprtpynp rtépy ‘sp êly

‘sl‘ êp lsstry q’ly‘’x0xpnslytnlw s‘l‘ps1 “épy ty

Izsxtly xpnslytns1 êsprp zyp sls l f’wwy op‘prxtyts‘tn

‘spzry lyo plr‘tnwp pzst‘tzy ls ‘sp zywy zmsprélmwp yzy0

nzy‘px‘’lw przppr‘y1 tf l sys‘px ts tyt‘tlwwy rpprpspy‘po my

ly pffpn‘tép êlép f’yn‘tzy nzrrpspzyotyr ‘z otffprpy‘

ptrpyélw’ps zf ‘sp (pzsstmwy nzy‘px‘’lw- zmsprélmwp mptyr

xpls’rpo1 ‘spy ‘sprp ts l pzst‘tép ppts‘pxtn przmlmtwt‘y zf

‘sp xpls’rpxpy‘ ytpwotyr ‘sp (pzsstmwy nzy‘px‘’lw- rps’w‘

nzrrpspzyotyr ‘z lyy zf ‘szsp ptrpyélw’ps1 asp ’pssz‘ ts



‘sl‘ t‘ ts otffin’w‘ ‘z spp szê zyp nz’wo rtépy ‘sts ’p lyo s‘tww

slép szxp‘styr ‘sl‘ ts rpnzrytzlmwp ls q’ly‘’x xpnslytns1

If zyp rtéps l nzynrp‘p przpzslw fzr szê ‘z oz t‘1 ‘spy zyp

xtrs‘ nzystopr ‘sp pz‘py‘tlw nzs‘s lyo mpypfi‘s zf slnrtfintyr

t‘1

Mtylwwy1 ‘sp yz mrlynstyr lss’xp‘tzy szwos ‘sl‘ ‘sp

xpls’rpxpy‘ ty‘prln‘tzy mp‘êppy ly zmsprépr lyo l

psystnlw sys‘px ‘yptnlwwy ytpwos l styrwp op‘prxtyl‘p

xpls’rpxpy‘ rps’w‘1k9 Wstwp ‘sts xly sppx py‘trpwy

’ynzy‘py‘tz’s1 ‘sts lss’xp‘tzy ts flxz’swy rtépy ’p zy l‘

wpls‘ szxp rpnzys‘r’n‘tzys zf “éprp‘‘’s p’rp êlép

xpnslytns1 ‘spzrtps wtkp ‘sp xlyy0êzrwos ty‘prprp‘l‘tzy1k:

Ltétyr t‘ ’p1 szêpépr1 nzxps êt‘s strytfinly‘ nzs‘s1

Wlr‘tn’wlrwy slwtpy‘ lxzyr ‘spsp1 tf zyp lwwzês fzr mrlynstyr

êsprp l nzpy zf ‘sp tyt‘tlw zmsprépr op‘prxtyl‘pwy rp‘s l

otffprpy‘ xpls’rpxpy‘ z’‘nzxp zy plns mrlyns1 t‘ ts

otffin’w‘ ‘z xlkp spysp zf ‘sp s‘lyolro q’ly‘’x

przmlmtwt‘tps1 Iyoppo1 ‘sp przmlmtwt‘y zf ly zmsprépr rp‘‘tyr

plns rps’w‘ ts zyp tyszflr ls zyp ’yoprs‘lyos ‘sp zmsprépr

ls s’rététyr ‘sp mrlynstyr prznpss l‘ lww1 lyo ‘sts ts yz‘ ‘sp

s‘l‘ts‘tnlw prpotn‘tzy zyp êly‘s frzx q’ly‘’x xpnslytns1

M’r‘spr1 nzynprytyr ‘sp ‘zptn l‘ slyo1 tf zyp lwwzês fzr

mrlynstyr1 zyp léztos l s‘rzyr psystnlw0yzypsystnlw o’lwtsx

zywy ‘z fiyo zypspwf êt‘s l s‘rzyr psystnlw0psystnlw pw’rlwtsx

zf lw‘pryl‘tép mrlynsps1 plns êt‘s nzptps zf ‘sp zrtrtylw

zmsprépr1kA

asp ’pssz‘ ts ‘sl‘ êstwp zyp êz’wo flnp yzy‘rtétlw nzs‘s

rtétyr ’p lyy zf ‘sp lss’xp‘tzys ‘sl‘ wplo ‘z psystnlw0

yzypsystnlw o’lwtsx ty ‘sp yz0nzwwlpsp lrr’xpy‘1 êp kyzê

nzynrp‘pwy szê ‘z rtép ’p l‘ wpls‘ ‘srpp zf ‘sp fz’r pxpwtnt‘

lss’xp‘tzys1 asl‘ slto1 êp slép lwsz sppy ‘sl‘ rtétyr ’p

zyp zr xzrp zf ‘spsp lss’xp‘tzys ozps yz‘ l’‘zxl‘tnlwwy

prpépy‘ zyp frzx pyotyr ’p nzxxt‘‘po ‘z szxp élrtp‘y zf

o’lwtsx my zyp’s flézrpo rpszw’‘tzy ‘z ‘sp xpls’rpxpy‘

przmwpx1 I ‘lkp s‘rl‘prtn nzystoprl‘tzys rprlrotyr ‘spzry



nsztnp lyo xp‘lpsystnlw nzxxt‘xpy‘ sprp ‘z mp l xl‘‘pr

zf nzs‘0mpypfi‘ lylwysts rtépy zyp’s prpotn‘tép lyo

pxpwlyl‘zry élw’ps1 asp ty‘prps‘tyr otsn’sstzy rprlros ‘sp
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1 IntroWuction

Ixlrtyp ‘sl‘ mz‘s Awtnp lyo Izm spp l xpls’rpxpy‘

pzty‘pr1 lyo ‘sl‘ ‘sts tyotnl‘ps l plr‘tn’wlr élw’p1 Iy ‘sp

rzzo zwo olys zf nwlsstnlw psystns1 ‘spy êz’wo slép lrrppo

‘sl‘ ‘sprp ts l rplw pzty‘pr “z’‘ ‘sprp”1 fzr ‘spy êz’wo slép

mppy ty pzsspsstzy zf l ‘spzrp‘tnlw xzopw zf ‘sp êzrwo “z’‘

‘sprp”1 lyo ‘spy êz’wo slép slo yz przmwpx st‘’l‘tyr ‘sp

pzty‘pr ty ‘sl‘ xzopw1 asp q’ly‘’x0xpnslytnlw st‘’l‘tzy ts

s‘rtktyrwy otffprpy‘1 asp ‘spzry’s trrpo’ntmwp pxptrtnlw nzrp ts

l przmlmtwt‘y nlwn’w’s1 Ipnl’sp ‘sts prps’ppzsps ‘sp pépy‘s

‘z êstns1 lyo zy ‘sp mlsts zf êstns1 t‘ spréps ‘z lsstry

przmlmtwt‘tps1 t‘ nlyyz‘ lnnz’y‘ fzr ‘sp pxts‘pynp zf ‘spsp

pépy‘s1 If zyp ypépr‘spwpss ‘rtps ‘z pprfzrx ‘sp nwlsstnlw

nzyu’rtyr ‘rtnk1 êstns nzysts‘s ty ‘sp rptfinl‘tzy zf

nlwn’wl‘tzylw ‘zzws1 zyp zm‘ltys l ‘spzrp‘tnlw xzopw ‘sl‘ fltws

‘z lnnzxxzol‘p ‘sp épry pépy‘s ‘sl‘ ‘sp ‘spzry spréps ‘z

nzrrpwl‘p1 asp nslwwpyrp pzspo my ‘sp xpls’rpxpy‘

przmwpx ts ‘z opxzys‘rl‘p ‘sp nzysts‘pyny zf ‘sp ‘spzry’s
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zf élw’p0tyotnl‘tyr pépy‘s1 Wsp‘spr zr yz‘ ‘spsp pépy‘s

slép l minW0tyopppyopy‘ rplwt‘y ts ly py‘trpwy spplrl‘p
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0 An  interpretatike principle

I lrrpp êt‘s Qzsy Ipww (6AA5- ‘sl‘ “xpls’rpxpy‘” ts l mlo

êzro1 Wsl‘ ts mlo ts ‘sp s’rrps‘tzy ‘sl‘ q’ly‘’x

xpnslytns prps’ppzsps pxpprtxpy‘prs êsz m’two

tys‘r’xpy‘s fzr l purpose1 zr zmspréprs êsz take

cognizance oY z’‘nzxps1 asp nzrrpwl‘l zf ‘sp q’ly‘’x0

xpnslytnlw nzrrpwl‘tzy wlês lrp xpls’rpxpy‘ z’‘nzxps

zywy ty ‘sp rps‘rtn‘po spysp ‘sl‘ ‘spy xlkp léltwlmwp

tyfzrxl‘tzy lmz’‘ ‘sp élw’ps zf zmsprélmwps1

V’ly‘’x ‘spzry ts m’tw‘ zy ‘êz Lzrpy‘z0tyélrtly‘

nlwn’wl‘tzylw r’wps (Rzsrszff 255Al-1 asp firs‘ r’wp ts

nzysts‘py‘ êt‘s nwlsstnlw przmlmtwt‘y ‘spzry1 asp spnzyo r’wp

tys‘r’n‘s ’s ‘z loo ‘sp amplituWes zf lw‘pryl‘téps êsprp

nwlsstnlwwy êp êz’wo loo ‘sptr probabilities1 Wp ’sp ‘sp firs‘

r’wp tf ‘sprp lrp pépy‘s ‘sl‘ tyotnl‘p êstns lw‘pryl‘tép sls

znn’rrpo1 zr tf nzrrpwl‘tzys pxts‘ ‘sl‘ xlkp t‘ pzsstmwp ‘z

prpotn‘ ‘sp z’‘nzxp zf l xpls’rpxpy‘ opstrypo ‘z

op‘prxtyp êstns lw‘pryl‘tép sls znn’rrpo1 Wp ’sp ‘sp

spnzyo r’wp tf yz‘styr tyotnl‘ps êstns lw‘pryl‘tép sls

znn’rrpo lyo yz s’ns nzrrpwl‘tzys pxts‘1

Sz êsl‘ ypnpsst‘l‘ps ‘sp ’sp zf ‘sp spnzyo r’wpE asp

fzwwzêtyr ty‘prprp‘l‘tép prtyntpwp przétops ‘sp lysêpr:

Rheneker fuantum mechanics instructs us to aWW the

amplituWes oY alternatikes rather than their probabilities( the

Wistinctions w e make between the alternatikes corresponW

to noth ing in the physical worlW0 They cannot be objectifieW0

They exist solely in our minWs0

1 Alternatikes  inkolking Wistinctions between regions

oY space



As przxtspo ty ‘sp ty‘rzo’n‘tzy1 I sslww lppwy ‘sts prtyntpwp ‘z

‘êz ktyos zf lw‘pryl‘téps: lw‘pryl‘téps tyézwétyr ots‘tyn‘tzys

mp‘êppy rprtzys zf splnp lyo lw‘pryl‘téps tyézwétyr

ots‘tyn‘tzys mp‘êppy ‘styrs1

Ay pxlxpwp zf ‘sp firs‘ ktyo ts ‘sp êpww0kyzêy ‘êz0swt‘

pxpprtxpy‘ êt‘s pwpn‘rzys (Mpyyxly p‘ lw1 6A:9-185 Wspy

êp lrp rpq’trpo ‘z ’sp ‘sp spnzyo r’wp1 ‘sp ots‘tyn‘tzy

mp‘êppy “‘sp pwpn‘rzy êpy‘ ‘srz’rs ‘sp wpf‘ swt‘” lyo “‘sp

pwpn‘rzy êpy‘ ‘srz’rs ‘sp rtrs‘ swt‘” nlyyz‘ mp zmupn‘tfipo1

Aww êp nly sly ts ‘sl‘ t‘ êpy‘ ‘srz’rs ‘sp ’ytzy zf ‘sp ‘êz

swt‘s1 I’‘ tf ly pwpn‘rzy nly plss ‘srz’rs ‘sp ’ytzy zf ‘êz

rprtzys zf splnp êt‘sz’‘ plsstyr ‘srz’rs pt‘spr rprtzy1 ‘spy

‘sp ots‘tyn‘tzys êp xlkp mp‘êppy plr‘s zf splnp nlyyz‘ mp

ty‘rtystn ‘z splnp1

Sz êsl‘ f’rytssps splnp êt‘s t‘s sz0nlwwpo plr‘sE asp sszr‘

lysêpr ts: op‘pn‘zrs1 Iy xplys zf t‘s xpls’rpxpy‘0

tyopppyopy‘ xlnrzsnzptn przppr‘tps l op‘pn‘zr rplwtzps l

“rprtzy zf splnp”1 lyo ‘sprpmy t‘ xlkps t‘ pzsstmwp ‘z

l‘‘rtm’‘p ‘z l xtnrzsnzptn zmupn‘ ‘sp przppr‘y zf mptyr ty

‘sl‘ rprtzy1

I’‘ tf t‘ ts txpzsstmwp ‘z l‘‘rtm’‘p ‘z l psystnlw zmupn‘ ‘sp

przppr‘y zf mptyr ty l “rprtzy zf splnp” ’ywpss ‘sts przppr‘y

ts xlop léltwlmwp fzr l‘‘rtm’‘tzy my l op‘pn‘zr1 ‘spy ‘sp

spl‘tlw otffprpy‘tl‘tzy zf ‘sp psystnlw êzrwo nlyyz‘ mp

nzxpwp‘p—t‘ nlyyz‘ rz “lww ‘sp êly ozêy”1 Ipnl’sp ‘sp

’ynpr‘lty‘y prtyntpwp r’wps z’‘ ‘sp pxts‘pynp zf opfiyt‘p

rpwl‘tép pzst‘tzys (pxnpp‘ yzy0rpwl‘téts‘tnlwwy1 ty ‘sp

’ypsystnlw wtxt‘ zf tyfiyt‘p xzxpy‘’x otspprstzy-1 op‘pn‘zrs

nlyyz‘ rplwtzp opfiyt‘p pzst‘tzys1 lyo ‘sts xlkps t‘

txpzsstmwp ‘z l‘‘rtm’‘p l opfiyt‘p pzst‘tzy ‘z lyy‘styr pwsp1

Wp nly ‘sprpfzrp nzynptép zf l plr‘t‘tzy zf splnp ty‘z finite

rprtzys sz sxlww ‘sl‘ yzyp zf ‘spx ts léltwlmwp fzr

l‘‘rtm’‘tzy1

I’‘ tf ‘sp spl‘tlw otffprpy‘tl‘tzy zf ‘sp psystnlw êzrwo ts

tynzxpwp‘p1 ‘spy ‘sprp lrp zmupn‘s êszsp pzst‘tzys lrp



tyopfiyt‘p zywy ty rpwl‘tzy ‘z ly txlrtypo spl‘tlw mlnkrrz’yo

‘sl‘ ts xzrp otffprpy‘tl‘po ‘sly ‘sp psystnlw êzrwo (Rzsrszff

255Am-1 If êp rpsprép ‘sp loupn‘tép “xlnrzsnzptn” fzr ‘spsp

zmupn‘s lyo ‘sptr pzst‘tzys1 ‘spy pépry z’‘nzxp zf l

xpls’rpxpy‘ zf l xlnrzsnzptn pzst‘tzy ts necessarily

nzysts‘py‘ êt‘s mz‘s q’ly‘’x xpnslytns anW ‘sp wlês zf

xz‘tzy ‘sl‘ q’ly‘’x xpnslytns ytpwos ty ‘sp nwlsstnlw wtxt‘

—‘z ‘sp px‘py‘ ‘sl‘ ‘spy lrp ‘ps‘lmwp1 (asp zywy pxnpp‘tzy

znn’rs êspy l xlnrzsnzptn zmupn‘—‘sp przéprmtlw pzty‘pr

yppowp—tyotnl‘ps ‘sp élw’p zf ly zmsprélmwp-1 Sz‘styr

‘sprpfzrp s‘lyos ty ‘sp êly zf l‘‘rtm’‘tyr xpls’rpxpy‘0

tyopppyopy‘ rplwt‘y ‘z ‘sp pzst‘tzys zf xlnrzsnzptn zmupn‘s1

2 Alternatikes  inkolking Wistinctions between things

Wsl‘ nly êp wplry my lppwytyr ‘sp lmzép ty‘prprp‘l‘tép

prtyntpwp ‘z lw‘pryl‘téps tyézwétyr ots‘tyn‘tzys mp‘êppy

‘styrsE

Hzystopr fz’r yzy0zéprwlpptyr rprtzys1 Iyt‘tlw

xpls’rpxpy‘s tyotnl‘p ‘sp prpspynp zf zyp plr‘tnwp ty

rprtzy A lyo zyp plr‘tnwp ty rprtzy I1 Wp êtss ‘z nlwn’wl‘p

‘sp przmlmtwt‘y zf fiyotyr zyp plr‘tnwp ty rprtzy H lyo zyp

plr‘tnwp ty rprtzy K1 asprp lrp ‘êz lw‘pryl‘téps1 Iy st‘’l‘tzys

ty êstns êp lrp rpq’trpo ‘z loo lxpwt‘’ops1 ‘sp ots‘tyn‘tzys

êp xlkp mp‘êppy ‘sp lw‘pryl‘téps nlyyz‘ mp zmupn‘tfipo1 Iy

‘spsp st‘’l‘tzys ‘sp plr‘tnwps lrp ypt‘spr tyotéto’l‘tyr

s’ms‘lynps yzr oz ‘spy nlrry tyotéto’l‘tyr przppr‘tps1



V’ly‘’x xpnslytns nslwwpyrps ’s ‘z ‘styk ty êlys ‘sl‘ oz

yz‘ rtép rtsp ‘z ’ylysêprlmwp q’ps‘tzys1 If êp ‘lkp fzr

rrly‘po ‘sl‘ splnp ts ly ty‘rtystnlwwy otffprpy‘tl‘po pxplysp1

êp lrp wpo ‘z lsk ‘sp ’ylysêprlmwp q’ps‘tzy1 “asrz’rs

êstns swt‘ oto ‘sp pwpn‘rzy rzE”1 If êp ‘lkp fzr rrly‘po ‘sl‘

tyt‘tlwwy ‘sprp lrp two  ‘styrs1 lyo ‘sl‘ s’mspq’py‘wy ‘sprp

lrp lrlty two  ‘styrs1 êp lrp wpo ‘z lsk ‘sp ’ylysêprlmwp

q’ps‘tzy1 “Wstns tynzxtyr plr‘tnwp ts topy‘tnlw êt‘s êstns

z’‘rztyr plr‘tnwpE”1 Ty ‘sp z‘spr slyo1 tf êp lozp‘ ‘sp étpê

‘sl‘ tyt‘tlwwy ‘sprp ts one ‘styr prpspy‘ ty mz‘s rprtzy A lyo

rprtzy I1 lyo ‘sl‘ s’mspq’py‘wy ‘sprp lrlty ts one ‘styr

prpspy‘ ty mz‘s rprtzy H lyo rprtzy K1 ‘sts ’ylysêprlmwp

q’ps‘tzy nly yz wzyrpr mp lskpo1

A‘ lyy rl‘p1 yz‘styr prpépy‘s xp frzx ‘lktyr ‘sp étpê

‘sl‘ êsl‘ ts stx’w‘lypz’swy prpspy‘ ty ‘êz pwlnps1 mz‘s

tyt‘tlwwy lyo ‘sp ypx‘ ‘txp êp nspnk1 ts zyp lyo ‘sp slxp

‘styr1 Szr yppo ‘sp y’xprtnlw topy‘t‘y zf êsl‘ prpspy‘s

t‘spwf here lyo êsl‘ prpspy‘s t‘spwf there mp nzyfiypo ‘z

plr‘tnwps zf ‘sp slxp ‘ypp1 asprp ts yz nzxppwwtyr rplszy ‘z

mpwtpép ‘sl‘ ‘sts topy‘t‘y nplsps u’s‘ mpnl’sp t‘ nplsps ‘z

slép zmsprélmwp nzyspq’pynps êspy pprsts‘py‘

ots‘tyr’tsstyr nslrln‘prts‘tns pxts‘1 Wsl‘ nly mp prpspy‘ ty

otffprpy‘ pwlnps nly lwsz mp prpspy‘ êt‘s otffprpy‘ przppr‘tps

z‘spr ‘sly pzst‘tzy1 Sz‘styr ‘sprpfzrp s‘lyos ty ‘sp êly zf

‘sp étpê ‘sl‘ intrinsically plns f’yolxpy‘lw plr‘tnwp ts

y’xprtnlwwy topy‘tnlw êt‘s pépry z‘spr f’yolxpy‘lw plr‘tnwp1

5 ManiYestation

If ‘sts ts ‘sp nlsp1 lyo tf ty loot‘tzy ‘sp spl‘tlw

otffprpy‘tl‘tzy zf ‘sp psystnlw êzrwo ts tynzxpwp‘p1 ‘spy

rplwt‘y nlyyz‘ mp xzopwwpo frzx ‘sp mz‘‘zx ’p1 êsp‘spr zy

‘sp mlsts zf ly ty‘rtystnlwwy lyo nzxpwp‘pwy otffprpy‘tl‘po

splnp zr splnp‘txp zr z’‘ zf l x’w‘t‘’op zf spplrl‘p

m’twotyr mwznks1 V’ly‘’x ‘spzry’s pxpwlyl‘zry lrrzê pzty‘s



ty ‘sp zppzst‘p otrpn‘tzy: frzx ’yt‘y ‘z x’w‘tpwtnt‘y1 frzx l

styrwp ’yotffprpy‘tl‘po Iptyr1 êstns pxts‘s ty ly ly‘prtzr

rpwl‘tzysstp ‘z spl‘tlw ots‘tyn‘tzys1 ‘z l êzrwo zf fzrxs—

fzrxs ‘sl‘ rpszwép ‘spxspwéps ty‘z spl‘tlw rpwl‘tzys mp‘êppy

fzrxwpss plr‘tnwps1 rpwl‘tzys ‘sl‘ l‘ mz‘‘zx lrp spwf0rpwl‘tzys1

plr‘tnwps ‘sl‘ ty‘rtystnlwwy lrp topy‘tnlw ty ‘sp s‘rzyr spysp zf

y’xprtnlw topy‘t‘y1

Wsy Yormless plr‘tnwpsE Wsl‘ ‘sp ’s’lw nslrln‘prtzl‘tzy

zf l f’yolxpy‘lw plr‘tnwp ls l pzty‘wtkp py‘t‘y lxz’y‘s ‘z ts

‘sl‘ t‘ wlnks ty‘prylw s‘r’n‘’rp1 asp yz‘tzy ‘sl‘ l

f’yolxpy‘lw plr‘tnwp ts wt‘prlwwy pzty‘wtkp ts êlrrly‘po

ypt‘spr pxptrtnlwwy yzr ‘spzrp‘tnlwwy1 Iy loot‘tzy t‘ ts

tynzysts‘py‘ êt‘s ‘sp tynzxpwp‘p spl‘tlw otffprpy‘tl‘tzy zf

‘sp psystnlw êzrwo1

asp mz‘‘zx wtyp: Iys‘plo zf mptyr p’‘ ‘zrp‘spr1 ‘sp êzrwo

ts maniYesteW1 If I nzynptép zf splnp ls ‘sp ‘z‘lwt‘y zf

pxts‘tyr spl‘tlw rpwl‘tzys1 lyo zf xl‘‘pr ls ‘sp ‘z‘lwt‘y zf

pxts‘tyr plr‘tnwps1 I lx ty l pzst‘tzy ‘z lffirx ‘sl‘ l styrwp

‘rlysnpyopy‘ Iptyr mrtyrs ty‘z pxts‘pynp mz‘s xl‘‘pr lyo

splnp stxpwy my py‘prtyr ty‘z spl‘tlw rpwl‘tzys êt‘s t‘spwf1

asp x’w‘t‘’op zf plr‘tnwps ty pxts‘pynp ts ‘spy yz‘styr m’‘

‘sp x’w‘t‘’op zf rpwl‘l ‘sl‘ ts txpwtpo my ‘sp pxts‘pynp zf

spl‘tlw rpwl‘tzys1 Ipnl’sp ‘sp spl‘tlw rpwl‘tzys ‘sl‘ zm‘lty

mp‘êppy plr‘tnwps lrp spwf0rpwl‘tzys1 ‘sts x’w‘t‘’op ts

pffpn‘tép rl‘spr ‘sly f’yolxpy‘lw1 bw‘txl‘pwy ‘sprp ts

yz‘styr m’‘ Iptyr lyo rpwl‘tzys mp‘êppy Iptyr lyo Iptyr1

asts ‘rlysnpyopy‘ Iptyr1 ‘z êstns q’ly‘’x psystns sls

mppy ‘rytyr ‘z orlê z’r l‘‘py‘tzy fzr yplrwy l npy‘’ry1 ts ‘sp

kyz‘ ‘sl‘ ‘tps ‘zrp‘spr nzysntz’sypss lyo xl‘‘pr1 I’‘

mpfzrp I nzxp ‘z ‘sp spnzyo plr‘ zf xy plppr1 I s‘tww yppo ‘z

l‘‘pyo ‘z ly lpplrpy‘ wzrtnlw ntrnwp1 Ty ‘sp zyp slyo1

xlnrzsnzptn zmupn‘s lrp xlop zf xtnrzsnzptn zmupn‘s1 Ty

‘sp z‘spr1 xlnrzsnzptn zmupn‘s lrp yppopo ‘z rplwtzp ‘sp

przppr‘tps zf xtnrzsnzptn zmupn‘s1 Mzê nly ‘sl‘ mpE

asp kpy ‘z ‘sp rpszw’‘tzy zf ‘sts lpplrpy‘ ntrnwp ts ‘sl‘ ‘sp

‘spzrp‘tnlw opsnrtp‘tzy zf l xtnrzsnzptn zmupn‘ (s’ns ls ly



l‘zx- ts l opsnrtp‘tzy yz‘ ty ‘prxs zf ln‘’lwwy xpls’rpo

przppr‘tps m’‘ ty ‘prxs zf nzrrpwl‘tzys mp‘êppy ‘sp pzsstmwp

z’‘nzxps zf xpls’rpxpy‘s ‘sl‘ lrp yz‘ ln‘’lwwy xlop1 T’r

’yoprs‘lyotyr zf szê f’yolxpy‘lw plr‘tnwps nzys‘t‘’‘p

y’nwpzys1 y’nwpt1 l‘zxs1 lyo xzwpn’wps ozps yz‘ rpq’trp

‘sl‘ f’yolxpy‘lw plr‘tnwps pzsspss ln‘’lwwy xpls’rpo

przppr‘tps1 Szr ozps z’r ’yoprs‘lyotyr zf ‘sp

tys‘r’xpy‘lwt‘y zf xtnrzsnzptn zmupn‘s ty ‘sp xlytfps‘l‘tzy

zf ‘sp xlnrzêzrwo rpq’trp ‘sp l‘‘rtm’‘tzy zf ln‘’lwwy

xpls’rpo przppr‘tps ‘z xtnrzsnzptn zmupn‘s1 asp fln‘ ‘sl‘

xtnrzsnzptn obserkables yppo ‘z mp xpls’rpo ty zropr ‘z

pzsspss élw’ps ‘sprpfzrp ty yz êtsp prpépy‘s xtnrzsnzptn

objects frzx pwlytyr ‘sp rzwp ‘sl‘ ‘spy oz ty ‘sp

xlytfps‘l‘tzy zf ‘sp xlnrzêzrwo1



I art II

6 Aonsciousness9 éInkolutionê

Sz szê ts nzysntz’sypss prpspy‘ ty ‘sl‘ ‘rlysnpyopy‘ Iptyr1

lyo szê ts t‘ prpspy‘ ty plns f’yolxpy‘lw plr‘tnwpE Ry

étpês zy ‘sts xl‘‘pr lrp tyopm‘po ‘z ‘sp Iyotly pstwzszpspr

(lyo frppozx firs‘pr1 lyo xys‘tn- Srt A’rzmtyoz (2559E

Mppss 255B-1 Iy kppptyr êt‘s l xzrp ‘sly xtwwpyyt’x0wzyr

pstwzszpstnlw ‘rlot‘tzy (Wstwwtps 6AA9-1 Srt A’rzmtyoz pzst‘s

ly bw‘txl‘p Rplwt‘y êszsp ty‘rtystn yl‘’rp ts (zmupn‘tépwy

spplktyr- tyfiyt‘p V’lwt‘y lyo (s’mupn‘tépwy spplktyr- tyfiyt‘p

Kpwtrs‘1 asts sls ‘sp pzêpr ‘z xlytfps‘ t‘s tysprpy‘

V’lwt‘y2Kpwtrs‘ ty fiyt‘p fzrxs1 lyo ‘sp nwzsps‘ opsnrtp‘tzy zf

‘sts xlytfps‘l‘tzy ts ‘sl‘ zf l nzysntz’sypss nrpl‘tyr t‘s

zêy nzy‘py‘1

Iy ‘sp yl‘tép pztsp zf ‘sts nzysntz’sypss1 t‘s styrwp spwf ts

nzpx‘pystép êt‘s t‘s nzy‘py‘ lyo topy‘tnlw êt‘s ‘sp

s’ms‘lynp ‘sl‘ nzys‘t‘’‘ps ‘sp nzy‘py‘1 asts spwf ts êsprpépr

t‘s zmupn‘s lrp1 Wp xly nlww ‘sts “‘sp étpê frzx

pépryêsprp”1

A firs‘ spwf0xzotfinl‘tzy zf ‘sts supramental  nzysntz’sypss

wplos ‘z l pztsp ty êstns ‘sp spwf lozp‘s l x’w‘t‘’op zf

s‘lyopzty‘s1 wznlwtztyr t‘spwf x’w‘tpwy êt‘sty ‘sp nzy‘py‘ zf

t‘s nzysntz’sypss lyo étpêtyr t‘ ty pprsppn‘tép1 I‘ ts ty ‘sts

spnzyolry pztsp ‘sl‘ ‘sp otnsz‘zxy mp‘êppy s’mupn‘ lyo

zmupn‘1 zr spwf lyo s’ms‘lynp1 mpnzxps l rplwt‘y1

Wrzmlmwy ‘sp xzs‘ lopq’l‘p opsnrtp‘tzy zf ‘sp prznpss my

êstns ‘sp spwf lss’xps l x’w‘t‘’op zf s‘lyopzty‘s ts ‘sl‘ zf

l x’w‘tpwp nzynpy‘rl‘tzy zf nzysntz’sypss1 A f’r‘spr spwf0

xzotfinl‘tzy zf ‘sp zrtrtylw nzysntz’sypss znn’rs êspy ‘sts

x’w‘tpwp nzynpy‘rl‘tzy mpnzxps pxnw’stép1 Wp lww kyzê ‘sp

pspyzxpyzy zf pxnw’stép nzynpy‘rl‘tzy1 êspy

nzysntz’sypss ts fzn’spo zy l styrwp zmupn‘ zr ‘lsk1 êstwp

z‘spr rztyrs0zy lrp rprts‘prpo s’mnzysntz’swy1 tf l‘ lww1 A



stxtwlr pspyzxpyzy ‘rlysfzrxs tyotéto’lws êsz lrp

nzysntz’s zf ‘sptr psspy‘tlw x’‘’lw topy‘t‘y ty‘z tyotéto’lws

êsz slép wzs‘ strs‘ zf ‘sts topy‘t‘y lyo1 ls l nzyspq’pynp1

slép wzs‘ lnnpss ‘z ‘sp s’prlxpy‘lw “étpê frzx

pépryêsprp”1 asptr nzysntz’sypss ts xpy‘lw1 êstns ty Srt

A’rzmtyoz’s ‘prxtyzwzry xplys1 lxzyr z‘spr ‘styrs1 ‘sl‘ t‘

ts nzynprypo êt‘s ‘sp fzrxl‘tzy zf pxprpsstép topls1

Aw‘sz’rs t‘ rpnptéps ‘sp q’lwt‘y zr q’lwt‘tps t‘ spréps ‘z

pxprpss frzx l sz’rnp zf êstns t‘ ts yz wzyrpr lêlrp1 t‘

ypépr‘spwpss nzxxlyos l êszwwy pffpn‘tép pxpn’‘tép fzrnp1

asts nzysntz’sypss ts nwzspr ‘z ‘sp zyp êp lrp flxtwtlr êt‘s1

m’‘ t‘ ozps yz‘ s’ffpr frzx ‘sp nzxprzxtstyr nzyspq’pynps

zf ly pézw’‘tzylry pls‘1

Yp‘ lyz‘spr spwf0xzotfinl‘tzy zf ‘sp zrtrtylw nzysntz’sypss

przo’nps tyotéto’lws êsz lrp nzynprypo êt‘s pxpn’‘tzy

rl‘spr ‘sly topl0fzrxl‘tzy1 tyotéto’lws êsz rpnptép pépy ‘sp

topls ‘spy sprép ‘z pxpn’‘p frzx l s’mwtxtylw sz’rnp1 Ayo

êspy ‘sp x’w‘tpwp pxnw’stép nzynpy‘rl‘tzy zf nzysntz’sypss

ts nlrrtpo ‘z t‘s wzrtnlw nzynw’stzy1 t‘ rps’w‘s ty tyotéto’lws

êsz wlnk pépy ‘sp pzêpr zf pxpn’‘tyr topls1 Ayo stynp ‘sts

pzêpr ts rpspzystmwp fzr ‘sp pxts‘pynp zf tyotéto’lw fzrxs1

‘sp rps’w‘ ts l x’w‘t‘’op zf fzrxwpss tyotéto’lws1 Wp nlww

‘spx pwpxpy‘lry plr‘tnwps1 lyo êp ‘pyo ‘z ‘styk zf ‘spx ls

‘sp f’yolxpy‘lw nzys‘t‘’py‘s zf xl‘‘pr1

2 Why:

Wstwp q’ly‘’x psystns ‘pwws ’s szê ‘sp przmlmtwt‘tps zf ‘sp

pzsstmwp z’‘nzxps zf xpls’rpxpy‘s lrp nzrrpwl‘po1 t‘ zffprs

yz nw’p ‘z ‘sp xpnslytsx zr prznpss my êstns

xpls’rpxpy‘ z’‘nzxps op‘prxtyp ‘sp przmlmtwt‘tps zf

xpls’rpxpy‘ z’‘nzxps1 Wsl‘ ts xzrp1 s’ns pxpwlyl‘tzys

lppplr ‘z mp r’wpo z’‘ my l rrzêtyr y’xmpr zf “yz0rz

‘spzrpxs” (Ipww 6A:81 6A::E Pznspy lyo Sppnkpr 6A:AE

Lrppymprrpr p‘ lw1 6ABAE Rprxty 6AB91 6AA51 6AAkE



Pwylnskz p‘ lw1 255B-1 If ‘sp fzrnp l‘ êzrk ty ‘sp êzrwo ts ly

infinite fzrnp1 ‘sts ssz’wo mp yz nl’sp fzr nzynpry1 fzr t‘

êz’wo mp spwf0nzy‘rlotn‘zry ‘z pxpwlty ‘sp êzrktyr zf s’ns l

fzrnp ty ‘prxs zf psystnlw xpnslytsxs zr yl‘’rlw prznpssps1

If ‘sts fzrnp êzrks ’yopr spwf0txpzspo nzys‘rlty‘s1 êsl‘ êp

yppo ‘z kyzê ts êsy t‘ ozps sz1 lyo êsy ’yopr zyp

plr‘tn’wlr sp‘ zf nzys‘rlty‘s rl‘spr ‘sly lyz‘spr1

Sz êsy êz’wo ly tyfiyt‘p nzysntz’sypss rpyopr t‘s pzêprs

zf nrpl‘tzy lyo nzryt‘tzy wl‘py‘ ty l x’w‘t‘’op zf fzrxwpss

plr‘tnwps1 lyo êsy oz ‘sp spl‘tlw rpwl‘tzys mp‘êppy ‘spsp

plr‘tnwps lppplr ‘z mp rzéprypo1 l‘ wpls‘ pffpn‘tépwy1 my

rpyprlw rpwl‘tét‘y lyo ‘sp ‘spzrtps ‘sl‘ xlkp ’p ‘sp

S‘lyolro Rzopw zf plr‘tnwp psystnsE Mprp ts Srt A’rzmtyoz’s

lysêpr ‘z ‘sp firs‘ q’ps‘tzy:

l pwly zf spwf0nzynplwtyr lyo spwf0fiyotyr ts zyp

zf ‘sp xzs‘ s‘rpy’z’s uzys ‘sl‘ nzysntz’s mptyr

nly rtép ‘z t‘spwf1 l pwly zf px‘rpxp

l‘‘rln‘tépypss1 asprp ts yz rrpl‘pr pwpls’rp fzr

xly stxspwf ‘sly l étn‘zry êstns ts ty t‘s épry

prtyntpwp l nzyq’ps‘ zépr otffin’w‘tps1 l étn‘zry ty

kyzêwporp1 l étn‘zry ty pzêpr1 l étn‘zry ty

nrpl‘tzy zépr ‘sp txpzsstmtwt‘tps zf nrpl‘tzy h111i

asprp ts ly l‘‘rln‘tzy ty tryzrlynp t‘spwf mpnl’sp

t‘ przétops ’s êt‘s ‘sp uzy zf otsnzépry1 ‘sp

s’rprtsp zf ypê lyo ’yfzrpsppy nrpl‘tzy h111i If

opwtrs‘ zf pxts‘pynp mp ‘sp spnrp‘ zf nrpl‘tzy1

‘sts ‘zz ts zyp opwtrs‘ zf pxts‘pynpE t‘ nly mp

rprlropo ls ‘sp rplszy zr l‘ wpls‘ zyp rplszy zf

‘sts lpplrpy‘wy plrlozxtnlw lyo nzy‘rlry Ltwl

(25591 82:–82A-1

Ltwl ts l ‘prx zf Iyotly pstwzszpsy ‘sl‘ opsnrtmps ‘sp

xlytfps‘po êzrwo ls ‘sp fipwo fzr l uzyf’w spzr‘tyr rlxp

xlop pzsstmwp my spwf0txpzspo wtxt‘l‘tzys1



Sz szê ts t‘ ‘sl‘ z’r mps‘ opsnrtp‘tzys zf ‘spsp wtxt‘l‘tzys

lrp “tys‘pty’s ‘spzry zf rrlét‘y lyo ‘sp S‘lyolro RzopwE As I

slép lrr’po ty l nz’pwp zf plpprs (Rzsrszff 25521 255Al-

lyo ty xy mzzk (2566-1 ‘spsp ‘spzrtps fzrx’wl‘p

prpnzyot‘tzys fzr ly pézwétyr xlytfps‘l‘tzy zf ‘sp tyfiyt‘p

V’lwt‘y2Kpwtrs‘ ‘sl‘ ts ‘sp épry yl‘’rp zf Iptyr1 V’ly‘’x

psystns ty plr‘tn’wlr ts py‘ltwpo my ‘sp fln‘ ‘sl‘ ‘sp zmupn‘s

zf pépryoly pxpprtpynp (t- znn’py splnp1 (tt- lrp xlytfps‘po

my xplys zf fiyt‘p y’xmprs zf zmupn‘s ‘sl‘ oz yz‘ znn’py

splnp1 lyo (ttt- ypt‘spr nzwwlpsp yzr pxpwzop ls szzy ls ‘spy

lrp nrpl‘po1 asp pxts‘pynp zf s’ns zmupn‘s ts ly zmétz’s

prpnzyot‘tzy fzr ly pézw’‘tzylry xlytfps‘l‘tzy zf Iptyr1 lyo

‘sp fln‘ ‘sl‘ s’ns zmupn‘s lrp xlytfps‘po my xplys zf

fzrxwpss plr‘tnwps (êstns zmétz’swy oz yz‘ znn’py splnp- ts

l nzyspq’pynp zf ‘sp inkolution zf ‘sp topl‘tép lyo

pxpn’‘tép pzêprs zf Iptyr ty fzrxwpss plr‘tnwps1

k Aonsciousness9 Ekolution

Iy “pézw’‘tzy” Srt A’rzmtyoz xplys ypt‘spr “opsnpy‘ êt‘s

xzotfinl‘tzy” yzr ‘sp Klrêtyts‘ pxpwlyl‘tzy zf ‘sts sts‘zrtnlw

fln‘1 “sspy‘tlwwy1 pézw’‘tzy nzysts‘s ty ‘sp rrlo’lw rpéprslw zf

‘sp pxnw’stép nzynpy‘rl‘tzy zf nzysntz’sypss ‘sl‘

n’wxtyl‘po ty ‘sp nrpl‘tzy zf xl‘‘pr1 I’‘ pézw’‘tzy ozps yz‘

stxpwy rp‘rlnp ‘sp s‘pps ‘sl‘ wpo ‘z ‘sp nrpl‘tzy zf xl‘‘pr1

fzr tf t‘ slo ozyp sz1 plr‘tnwps êz’wo slép lnq’trpo fzrxs1

Wsl‘ slpppypo tys‘plo ts ‘sl‘ spl‘tlw rpwl‘tzys mp‘êppy

fzrxwpss plr‘tnwps nlxp ‘z xlytfps‘ fzrxs1 Iys‘plo zf

rpéprstyr ‘sp ‘rlyst‘tzy frzx fzrxpo ‘z fzrxwpss tyotéto’lws1

pézw’‘tzy ’sps ‘sp z’‘nzxp zf ‘sts ‘rlyst‘tzy ‘z xlytfps‘

êsl‘ sls mppy wzs‘ ty ‘sp ‘rlyst‘tzy1

Wspy wtfp lppplrs1 êsl‘ ts psspy‘tlwwy loopo ‘z fzrxpo

tyotéto’lws ts ‘sp pzêpr ‘z pxpn’‘p topls1 lyo êspy xtyo

lppplrs1 êsl‘ ts psspy‘tlwwy loopo ‘z wtétyr zrrlytsxs ts ‘sp

pzêpr zf topl fzrxl‘tzy1 Wsl‘ sls yp‘ ‘z pézwép ts l



nzysntz’sypss ‘sl‘ ts yz‘ pxnw’stépwy nzynpy‘rl‘po ty ‘sp

tyotéto’lw1 l nzysntz’sypss lêlrp zf ‘sp psspy‘tlw x’‘’lw

topy‘t‘y zf lww tyotéto’lws1 l nzysntz’sypss yz wzyrpr

nzyfiypo ‘z ‘sp pprsppn‘télw z’‘wzzk zf l wznlwtzpo tyotéto’lw

m’‘ nlplmwp zf ty‘prrl‘tyr t‘s pprsppn‘télw z’‘wzzk êt‘s ‘sp

s’prlxpy‘lw “étpê frzx pépryêsprp”1

Wsl‘ lmz’‘ z’r mrltysE Wsl‘ ypnpsst‘l‘po ‘sptr pézw’‘tzy1

lyo êsl‘ rzwps oz ‘spy pwly ty nzryt‘tzy lyo ézwt‘tzyE

Irltys oto pézwép fzr l purpose: ‘sp rpwplsp zf

nzysntz’sypss frzx t‘s wl‘pyny ty fzrxwpss plr‘tnwps1

Wsl‘pépr Klrêtyts‘s xly sly1 ‘sts nlyyz‘ mp lnnzxpwtsspo

êt‘sz’‘ p’rpzspf’w xzotfinl‘tzys zf ‘sp nzrrpwl‘tzys ‘sl‘ lrp

pynlps’wl‘po ty z’r psystnlw ‘spzrtps1 As I slép lrr’po ty

xy nzy‘rtm’‘tzy ‘z The Volitional :rain (Rzsrszff 6AAA-1

s’ns xzotfinl‘tzys nlyyz‘ mp pffpn‘po ‘srz’rs ‘sp wzzpszwps

zffprpo my q’ly‘’x0xpnslytnlw tyop‘prxtytsx1 êt‘sz’‘

mrplnstyr psystnlw wlês1 Szypsystnlw tyfl’pynps ‘sl‘

prpsprép ‘sp q’ly‘’x0xpnslytnlw przmlmtwt‘y ots‘rtm’‘tzys

lrp nl’slwwy typffpn‘tép1 lyo tyfl’pynps ‘sl‘ lw‘pr ‘sp

przmlmtwt‘y ots‘rtm’‘tzys prpotn‘po my q’ly‘’x xpnslytns

mrplns psystnlw wlês1 Wsl‘ ypépr‘spwpss sléps ‘sp

lppplrlynps fzr psystnlwts‘s lyo Klrêtyts‘s lwtkp1 l‘ wpls‘

fzr ‘sp ‘txp mptyr1 ts ‘sp Mz’otytpsq’p yl‘’rp zf ‘sts

pézwétyr xlytfps‘l‘tzy1 fzr t‘ s‘tww wtxt‘s ‘sp snzpp zf

p’rpzspf’w xzotfinl‘tzys ‘z s’ns ly px‘py‘ ‘sl‘ yz

pxpprtxpy‘ nly rpéplw s‘l‘ts‘tnlwwy strytfinly‘ opplr‘’rps

frzx ‘sp psystnlwwy op‘prxtypo mpslétz’r zf xl‘‘pr zr frzx

l p’rpwy Klrêtytly xpnslytsx zf pézw’‘tzy1

asp Mz’otytpsq’p yl‘’rp zf ‘sts xlytfps‘l‘tzy lwsz

pxpwltys êsy szxp‘styr ls nzxpwpx ls ‘sp s’xly mrlty slo

‘z pézwép1 “ézw’‘tzy êls yz‘ xply‘ ‘z mp l rlpto

‘rlysfzrxl‘tzy snpyp1 As yp‘ zywy épry êplk yzypsystnlw

tyfl’pynps lrp nzysts‘py‘ êt‘s ‘sp nzys‘rlty‘s txpzspo my

“‘sts lpplrpy‘wy plrlozxtnlw lyo nzy‘rlry Ltwl”1 asp

nzxpwpxt‘y zf ‘sp mrlty ts yppopo ‘z xlkp s’ns tyfl’pynps

psystnlwwy pffpn‘tép1 mp t‘ étl ‘sp mrlty’s ‘rtwwtzys zf syylp‘tn



ty‘prnzyypn‘tzys zr étl ‘sp ty‘rtnl‘p sys‘px zf yp’rlw

zsntwwl‘tzys ‘sl‘ t‘ s’ppzr‘s1 asprp nly mp l n’x’wl‘tép yzy0

psystnlw ln‘tzy ‘sl‘ nzy‘rtm’‘ps ‘z op‘prxtyp ‘sp mrlty’s

“opfl’w‘” xzop zf zpprl‘tzy1 ls êpww ls l nzynpr‘po

syynsrzytn ln‘tzy ‘sl‘ xzotfips ‘sp “opfl’w‘” xzop1

asp pzsstmtwt‘y zf yzypsystnlw tyfl’pynps xzotfytyr ‘sp

psystnlw wlês ts rplotwy ’yoprs‘zzo: ly tyfiyt‘p fzrnp ‘sl‘ nly

s’mupn‘ t‘spwf ‘z ‘sp wlês zf psystns nly lwsz xzotfy ‘spx1

I’‘ lrp êp ‘sp tyt‘tl‘zrs zf s’ns tyfl’pynps1 lyo tf sz1 ty

êsl‘ spyspE aszsp êsz mpwtpép ty l rpy’typwy frpp êtww—yz‘

nzxpl‘tmwp êt‘s op‘prxtytsx—lrp wtkpwy ‘z l‘‘rtm’‘p t‘ ‘z ‘sp

ty‘py‘tzys zr ézwt‘tzys zf z’r êlktyr nzysntz’s spwéps1 Rzs‘

sys‘pxs zf Iyotly pstwzszpsy otslrrpp1 aspy sslrp ‘sp

f’yolxpy‘lw ots‘tyn‘tzy mp‘êppy l op‘prxtyts‘tn yl‘’rp

(Prakriti- lyo l spwf (zr Purusha - ‘sp px‘py‘ zf êszsp

frppozx élrtps frzx zyp pstwzszpstnlw sys‘px ‘z lyz‘spr1

Wrlkrt‘t1 êstns tynw’ops yz‘ zywy z’r mzotps m’‘ lwsz z’r

xtyos1 pézwéps op‘prxtyts‘tnlwwy1 W’r’ssl1 topy‘tfytyr

stxspwf êt‘s npr‘lty psystnlw lyo npr‘lty xpy‘lw zpprl‘tzys

zf Wrlkrt‘t1 êrzyrwy mpwtpéps ‘sl‘ he  nszzsps êspy ty fln‘

she (Wrlkrt‘t- nszzsps1 I’‘ ‘sp W’r’ssl ts lwsz nlplmwp zf

mpnzxtyr lêlrp zf sts tyopppyopy‘ topy‘t‘y lyo zf lozp‘tyr

‘sp l‘‘t‘’op zf l op‘lnspo êt‘ypss1 êsz pxpprtpynps

‘sz’rs‘s1 fppwtyrs1 lyo ln‘tzys txpprszylwwy lyo ’yots‘zr‘po

my lyy spysp zf l’‘szrsstp1 zêyprsstp1 zr rpspzystmtwt‘y1

asts l‘‘t‘’op—l êtopwy lnkyzêwporpo fz’yol‘tzylw

sptrt‘’lw pxpprtpynp (Iwlnkxzrp 6AB:E Irtnkwty 6AAAE Hwlx‘zy

6AAA-—ts ‘sp rps’w‘ zf l firs‘ rpéprslw zf ‘sp pxnw’stép

nzynpy‘rl‘tzy my êstns xzs‘ zf ’s lrp nzyfiypo ‘z ‘sptr

s’rflnp êlktyr spwéps1 Aozp‘tyr t‘1 êp nly mpnzxp lêlrp zf

‘sp ln‘’lw op‘prxtyly‘s zf z’r ‘sz’rs‘s1 z’r fppwtyrs1 lyo

z’r ln‘tzys1 lyo mpnzxtyr lêlrp zf ‘spx1 êp lrp zynp lyo

fzr lww otslm’spo zf êsl‘pépr wtmpr‘lrtly tww’stzys êp xly

slép slrmz’rpo1 Wlrlozxtnlwwy1 ‘sts otstww’stzyxpy‘ ts ‘sp

firs‘ s‘pp ‘zêlros rpy’typ frppozx1 Mzr ‘sp W’r’ssl ‘spy

fiyos ‘sl‘ Wrlkrt‘t f’yn‘tzys ls ssp ozps zywy my sts



pprxtsstzy1 I‘ mpnzxps pzsstmwp fzr stx ‘z pxpr‘ ly tyypr

nzy‘rzw1 êstns sls yz‘styr ‘z oz êt‘s sts prs‘êstwp

wtmpr‘lrtly txlrtyl‘tzys1 Iy ‘sp êzros zf Srt A’rzmtyoz:

If ‘sp W’r’ssl ty ’s mpnzxps lêlrp zf t‘spwf ls

‘sp Wt‘ypss lyo s‘lyos mlnk frzx Sl‘’rp1 ‘sl‘

ts ‘sp firs‘ s‘pp ‘z ‘sp sz’w’s frppozxE fzr t‘

mpnzxps op‘lnspo1 lyo t‘ ts pzsstmwp ‘spy ‘z

kyzê Sl‘’rp lyo spr prznpssps lyo ty lww

tyopppyopynp h111i ‘z lnnpp‘ zr yz‘ ‘z lnnpp‘

h111iE êp nly nszzsp êsl‘ ssp sslww oz zr yz‘ oz

ty ’s1 zr êp nly s‘lyo mlnk lw‘zrp‘spr frzx spr

êzrks lyo êt‘sorlê ty‘z ‘sp Spwf’s sptrt‘’lw

stwpynp1 zr êp nly rpupn‘ spr prpspy‘ fzrxl‘tzys

lyo rtsp ‘z l sptrt‘’lw wpépw zf pxts‘pynp lyo

frzx ‘sprp rp0nrpl‘p z’r pxts‘pynp (25591 k:k-1

Annzrotyr ‘z ‘sp s‘lyolro lrr’xpy‘ lrltys‘ frpp êtww1 ‘sp

zywy lw‘pryl‘tép ‘z op‘prxtytsx ts tyop‘prxtytsx1 If

op‘prxtytsx ts ‘r’p1 êp lrp yz‘ frpp1 lyo tf tyop‘prxtytsx ts

‘r’p1 frppozx ts ‘ly‘lxz’y‘ ‘z rlyozxypss1 Annzrotyr ‘z

‘sp s‘lyolro lrr’xpy‘ lrltys‘ ‘sts lrr’xpy‘1 rl‘tzylw

opntstzy0xlktyr ‘lkps pwlnp ty ‘êz s‘lrps1

asp firs‘ s‘lrp—‘sp rpyprl‘tzy zf pzsstmwp nz’rsps zf

ln‘tzy—nzy‘ltys ‘sp pwpxpy‘ zf rlyozxypss txpwtpo my ‘sp

opytlw zf op‘prxtytsx1 êstwp ‘sp xlktyr zf opwtmprl‘p1 yzy0

rlyozx opntstzys ‘lkps pwlnp ty ‘sp spnzyo s‘lrp1

If ‘sp oppp psynszwzrtnlw pxpwzrl‘tzys ‘sl‘ slép sslppo

‘sp prpozxtyly‘ n’rrpy‘s ty Iyotly xp‘lpsystns nly mp

‘r’s‘po1 ‘sprp ts yz rlyozxypss ty ‘sp xlktyr zf l opntstzy1

Tynp êp slép wplrypo ‘z s‘pp mlnk frzx z’r s’rflnp êlktyr

spwéps1 êp nly zmsprép êsl‘ fiwws ‘sp lpplrpy‘ rlps ty ‘sp

pspyzxpyzwzry zf rl‘tzylw opntstzy xlktyr1 Iy ‘sp êzros zf

Srt A’rzmtyoz (25591 992-1 “êp nly zmsprép ‘sp sprtyrs zf

z’r ‘sz’rs‘s lyo fppwtyrs1 ‘sp sz’rnps lyo xz‘téps zf z’r



ln‘tzy1 ‘sp zpprl‘tép pyprrtps ‘sl‘ m’two ’p z’r s’rflnp

pprszylwt‘y”1 asprp rpxltys yz rzzx fzr rlyozxypss1 Wstns

xplys1 ty plr‘tn’wlr1 ‘sl‘ q’ly‘’x0xpnslytnlw

tyop‘prxtytsx sls yz‘styr ‘z oz êt‘s opntstzy xlktyr1

Yp‘ Srt A’rzmtyoz (25591 8- lwsz lffirxs ‘sl‘ “‘sp rzlw zf

Sl‘’rp ty spr ‘prrps‘rtlw pézw’‘tzy” ts1 inter alia1 “‘z ps‘lmwtss

ly tyfiyt‘p frppozx ty l êzrwo êstns prpspy‘s t‘spwf ls l

rrz’p zf xpnslytnlw ypnpsst‘tps”1 Arr’lmwy1 ‘sp pézw’‘tzy zf

tyfiyt‘p frppozx mprtys êt‘s ‘sp tww’stzy zf frppozx1 êstns

pépy l plrlxpnt’x xly sslrp êt‘s ’s1 lyo t‘ tyézwéps l

rrzêtyr rpy’typ frppozx1 êstns zywy mprtys ‘z ’yfzwo êspy

z’r yzê s’mwtxtylw spwf—‘sp W’r’ssl—nplsps ‘z mp

s’mwtxtylw lyo mprtys ‘z ln‘tépwy nzy‘rzw ‘sp zpprl‘tzys zf

Wrlkrt‘t1

A‘ mz‘‘zx ‘sprp ts zywy zyp êly ‘sl‘ rpy’typ frppozx ts

pzsstmwp: ‘z mp ‘sp szwp op‘prxtyly‘ zf ‘sts pézwétyr

xlytfps‘l‘tzy1 Iy z’r opppps‘ lyo ‘r’ps‘ spwf êp lrp ‘sl‘1

Wp lrp ‘sp szwp op‘prxtyly‘ zf ‘sp zpprl‘tzys zf Wrlkrt‘t1

lyo ‘sts ts êsy êp nly wplry ‘z nzy‘rzw lyo ‘rlysfzrx ‘spx1

Sppowpss ‘z sly1 xlktyr ‘sts topy‘t‘y f’wwy nzysntz’s lyo

êszwwy pffpn‘tép nlwws fzr l sprtps zf ‘rlysfzrxl‘tzys ‘sl‘

px‘pyo l rzzo ots‘lynp ty‘z z’r pézw’‘tzylry f’‘’rp1

I‘ xly mp lskpo: êsl‘ op‘prxtyps ‘sp nrpl‘tép

txlrtyl‘tzy zf ly lww0pzêprf’w nzysntz’s Spwf ‘sl‘ ts lwsz ‘sp

S’ms‘lynp zf t‘s nrpl‘tzysE Stynp ‘sp ty‘rtystn yl‘’rp zf ‘sts

Spwf lyo S’ms‘lynp ts tyfiyt‘p Kpwtrs‘ zr V’lwt‘y1 ‘sp ’w‘txl‘p

p’rpzsp zf nrpl‘tzy nly zywy mp ‘z pxpprtpynp ‘sts Kpwtrs‘

lyo ‘z pxprpss ‘sts V’lwt‘y ty fiyt‘p fzrxs1 I‘ opspréps ‘z mp

s‘rpsspo ‘sl‘ s’ns l êzrwo0nzynpp‘tzy sls ‘sp loot‘tzylw

loély‘lrp zf mzwowy rrz’yotyr lps‘sp‘tn q’lwt‘y lyo p‘stnlw

élw’p ty ‘sp épry yl‘’rp zf êsl‘ ts ’w‘txl‘pwy rplw1

asprp lwsz ts zywy zyp êly ‘sl‘ kyzêwporp ts pzsstmwp1 A‘

mz‘‘zx lww kyzêwporp ts kyzêwporp my topy‘t‘y1 A‘ ‘sptr

zrtrty1 s’mupn‘ lyo zmupn‘ lrp zyp1 nzryt‘tzy lyo êtww lrp

zyp1 ‘sp spwf fzr êstns ‘sp êzrwo pxts‘s ts zyp êt‘s ‘sp

s’ms‘lynp my êstns ‘sp êzrwo pxts‘s1 Wspy Iptyr wznlwtzps



t‘spwf x’w‘tpwy êt‘sty ‘sp nzy‘py‘ zf t‘s nzysntz’sypss1

kyzêwporp my topy‘t‘y ‘lkps ‘sp fzrx zf otrpn‘ kyzêwporp1

lyo êspy ly tyotéto’lw’s otrpn‘ kyzêwporp ts wtxt‘po ‘z l

otrpn‘ kyzêwporp zf szxp zf t‘s zêy psystnlw l‘‘rtm’‘ps1 ls

ts ‘sp nlsp êt‘s ’s1 kyzêwporp zf px‘prylw zmupn‘s ‘lkps ‘sp

fzrx zf l kyzêwporp xpotl‘po my rpprpspy‘l‘tzys1 asts

mrtyrs ’p ‘sp tss’p zf ty‘py‘tzylwt‘y: êsy oz êp pprnptép

px‘prylw zmupn‘s rl‘spr ‘sly z’r zêy xpotl‘tyr psystnlw

l‘‘rtm’‘psE asp lysêpr ts nzy‘ltypo ty ‘sts kpy plsslrp:

Iy ‘sp s’rflnp nzysntz’sypss kyzêwporp

rpprpspy‘s t‘spwf ls l ‘r’‘s sppy frzx z’‘stop1

‘srzêy zy ’s frzx ‘sp zmupn‘1 zr ls l rpspzysp

‘z t‘s ‘z’ns zy ‘sp spysp1 l pprnpp‘tép

rpprzo’n‘tzy zf t‘s zmupn‘tép ln‘’lwt‘y1 T’r

s’rflnp xtyo ts zmwtrpo ‘z rtép ‘z t‘spwf ‘sts

lnnz’y‘ zf t‘s kyzêwporp1 mpnl’sp h111i t‘ nly

nl‘ns h111i ‘sp s’rflnp zf z’‘êlro zmupn‘s h111i m’‘

‘sprp ts yz s’ns rploy0xlop zppytyr mp‘êppy

t‘spwf lyo t‘s zêy tyypr mptyr1 Stynp t‘ ts ’ylmwp

‘z h111i zmsprép ‘sp prznpss zf ‘sp kyzêwporp

nzxtyr frzx êt‘sty1 t‘ sls yz nsztnp m’‘ ‘z

lnnpp‘ êsl‘ t‘ ozps spp1 ‘sp px‘prylw zmupn‘1 ls

‘sp nl’sp zf t‘s kyzêwporp h111i Iy fln‘1 t‘ ts l

stoopy oppppr rpspzysp ‘z ‘sp nzy‘ln‘1 l

rpspzysp nzxtyr frzx êt‘sty ‘sl‘ ‘srzês ’p

frzx ‘sprp ly tyypr kyzêwporp zf ‘sp zmupn‘1 ‘sp

zmupn‘ mptyr t‘spwf plr‘ zf z’r wlrrpr spwf (Srt

A’rzmtyoz 25591 9:5–9:6-1

Iy sszr‘1 ls otrpn‘ kyzêwporp ts s’ppzr‘po lyo xlop

pzsstmwp my ly ’yoprwytyr kyzêwporp my topy‘t‘y1 sz

rpprpspy‘l‘tzylw kyzêwporp ts s’ppzr‘po lyo xlop pzsstmwp

my ly ’yoprwytyr otrpn‘ kyzêwporp1 êstns mpwzyrs ‘z z’r

s’mwtxtylw spwéps1



8 Aonclusion

I slép mppy lskpo ‘z loorpss ‘sp q’ps‘tzy: ts q’ly‘’x

psystns rpwpély‘ fzr ‘sp pstwzszpsy zf xtyoE Ry lysêpr ts:

yps lyo yz1

If ‘sp spl‘tlw otffprpy‘tl‘tzy zf ‘sp êzrwo ozps yz‘ “rz lww
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nzysntz’sypss1 I’‘ t‘ ozps oplw êt‘s ‘sp yl‘’rp zf

s’pprpzst‘tzy1 I‘ txpwtps ‘sl‘ l plr‘tnwp ty ‘êz pwlnps l‘ ‘sp

slxp ‘txp ts pq’télwpy‘ ‘z spplrl‘tzy1 mtf’rnl‘tzy1 ty ‘sp

fiyp snlwp s‘r’n‘’rp zf ‘sp ’ytéprsp—splnp‘txp rpzxp‘ry



(trrpsppn‘tép zf êsp‘spr ‘sp spplrl‘po splnp‘txps pézwép ‘z

‘sptr zêy ’ytéprsps-1 “lns plr‘tnwp wznl‘tzy sls t‘s zêy

splnp‘txp rpzxp‘ry1

Ayz‘spr przpzspo szw’‘tzy ‘z ‘sp xpls’rpxpy‘ przmwpx

êt‘s nzynpp‘s stxtwlr ‘z ‘spsp ‘êz fpl‘’rps ts Wpyrzsp

‘zmupn‘tép rpo’n‘tzy’ (TR- ty êstns q’ly‘’x s’pprpzst‘tzys

pézwép my ‘sp Snsröotyrpr pq’l‘tzy ’y‘tw rplnstyr ly

‘zmupn‘tép’ ‘srpsszwo fzr rpo’n‘tzy1 zr nzwwlpsp1 Stxtwlr ‘z

‘x’w‘tpwp êzrwos’1 Wpyrzsp TR pzr‘rlys q’ly‘’x

s’pprpzst‘tzys ls splnp‘txp spplrl‘tzys (o’p ‘z lw‘pryl‘p

n’rél‘’rps-1 m’‘ lrp ’ys‘lmwp o’p ‘z przppr‘tps tysprpy‘ ty

splnp‘txp rpzxp‘ry1 Ipfzrp plns splnp‘txp mrlyns pézwéps

t‘s zêy ypê ’ytéprsp1 ‘sp spplrl‘tzy rplnsps TR ‘srpsszwo

my ‘sp ’ynpr‘lty‘y prtyntpwp “L F s2‘ (“L ts ‘sp xlryt‘’op zf

spplrl‘tzy1 s ts ‘sp Wwlynk0Ktrln nzys‘ly‘1 lyo ‘ ‘sp ‘txp l‘

êstns TR znn’rs-1 A‘ ‘sl‘ tys‘ly‘1 splnp‘txp rpzxp‘ry

rpnzyfir’rps1 q’ly‘’x pzsstmtwt‘tps nszzsp plr‘tn’wlr

xl‘prtlw s‘l‘ps1 lyo1 lnnzrotyr ‘z Wpyrzsp1 l xzxpy‘ zf

nzysntz’s pxpprtpynp znn’rs1 Wpyrzsp TR ‘’rys ‘sp

Hzppyslrpy2nzysntz’s zmsprépr lpprzlns lrz’yo1 Rl‘spr

‘sly nzysntz’sypss causing nzwwlpsp2rpo’n‘tzy1

nzysntz’sypss is nzwwlpsp2rpo’n‘tzy1 l prznpss zy ‘sp porp

mp‘êppy q’ly‘’x lyo nwlsstnlw êzrwos1

Lpyprlwwy1 TR nly mp ‘lkpy ls pq’télwpy‘ ‘z opnzsprpynp1

‘sp prznpss my êstns l q’ly‘’x sys‘px ts slto ‘z mp

otsr’p‘po my t‘s rlyozx pyétrzyxpy‘1

S’pprpzst‘tzy2spplrl‘tzys “L lrtstyr nzy‘ty’z’swy êtww

py‘lyrwp z‘spr s’ns rlyozx s’pprpzst‘tzys lyo q’tnkwy

rplns TR ‘srpsszwo my “L F s2‘1 Iy s’ns nlsps1 ‘sp nzysntz’s

pxpprtpynp êz’wo mp prtxt‘tép q’lwtl êt‘sz’‘ nzryt‘tép

xplytyr1 opsnrtmpo ls ‘prz‘z0nzysntz’s’1 ty‘rtystn ‘z ‘sp

’ytéprsp1 lnnzxplyytyr TR pépy‘s ’mtq’t‘z’swy sslptyr

xl‘prtlw rplwt‘y1 asts lpprzlns ts stxtwlr ‘z ‘sp ‘Lrz’yo zf

Iptyr’ nzynpp‘ ty “ls‘pry pstwzszpstnlw ‘prxs1



TR ‘prz‘znzysntz’s xzxpy‘s’ lrp lwsz stxtwlr ‘z I’oosts‘

nzynpp‘s zf otsnrp‘p nzysntz’s xzxpy‘s1 lyo ‘z ly

lpprzlns ‘z nzysntz’sypss ls ‘znnlstzys zf pxpprtpynp’ my

pstwzszpspr Awfrpo Szr‘s Wst‘psplo (6A2A1 6Akk- êsz slê

nzysntz’sypss1 lyo ‘sp ’ytéprsp1 ls l prznpss1 ls

spq’pynps zf pépy‘s1 Lptmytz slo ‘q’ly‘tzpo’ rplwt‘y1

opsnrtmtyr f’yolxpy‘lw ‘xzylos’ ls ’w‘txl‘p py‘t‘tps1 m’‘

Wst‘psplo ‘rlysfzrxpo xzylos ty‘z ‘ln‘’lw znnlstzys’

znn’rrtyr ty l “mlstn fipwo zf prz‘z0nzysntz’s pxpprtpynp”1

Wst‘psplo znnlstzys zf pxpprtpynp lrp ty‘rtystn ‘z ‘sp

’ytéprsp1 spl‘tz‘pxpzrlw q’ly‘l1 plns pyozêpo1 ’s’lwwy1

êt‘s zywy wzê wpépw1 “o’ww1 xzyz‘zyz’s1 lyo rppp‘t‘tz’s h…i

xpy‘lw0ts‘tn nslrln‘prts‘tns”1 Amypr Sstxzyy (6AAk-

zmsprépo szê Wst‘psplo ‘znnlstzys’ rpspxmwp q’ly‘’x

s‘l‘p rpo’n‘tzys1

Mzê oz êp rp‘ frzx stxpwp prz‘z0nzysntz’s xzxpy‘s1 zr

znnlstzys1 ‘z f’ww1 rtns xplytyrf’w nzysntz’sypssE Iy

plypsynstsx1 stxpwp plr‘tnwps êt‘s stxpwp pxpprtpynp x’s‘

mp szxpszê zrrlytzpo1 zr nzxmtypo ty‘z l nzryt‘tép1

xplytyrf’w lrrlyrpxpy‘ 0 ‘sp ‘nzxmtyl‘tzy przmwpx’1

Wst‘psplo nzystoprpo ‘sts przmwpx fzr sts ‘znnlstzys’1 zr

pépy‘s1 rl‘spr ‘sly plr‘tnwps1 lyo opsnrtmpo szê ‘strswy

zrrlytzpo szntp‘tps zf znnlstzys pprxt‘ prtxt‘tép xpy‘lwt‘y

‘z mpnzxp ty‘pysp1 nzsprpy‘ lyo f’wwy nzysntz’s’1

Mzê nly Wpyrzsp TR pépy‘s mp sz zrrlytzpo1 lyo znn’r ty

‘sp nzy‘px‘ zf mrlty f’yn‘tzyE asp Wpyrzsp0Mlxprzff ‘Trns

TR’ ‘spzry s’rrps‘s TR pépy‘s lrp ‘zrnsps‘rl‘po’ ty‘z f’ww1

rtns nzysntz’s xzxpy‘s1 asts plppr opsnrtmps szê Trns TR

nly znn’r ty s‘r’n‘’rps nlwwpo xtnrz‘’m’wps tystop mrlty

yp’rzys1 szê t‘ loorpssps ‘sp plr‘tn’wlr tss’p zf frpp êtww1

lyo otsn’ssps ‘mrlty ‘’ytyr’1 ‘sp pzsstmtwt‘y zf loorpsstyr

xpy‘lw s‘l‘ps lyo otszroprs ‘srz’rs xtnrz‘’m’wp q’ly‘’x

étmrl‘tzys1 Hzysntz’sypss ts sppy ls ty‘rtystn ‘z ‘sp

’ytéprsp1



0 Where  in the brain Woes consciousness occur:

Fig( 1 1 asrpp êléps ty spyszry prznpsstyr1 Spyszry typ’‘s frzx sptylw nzro lyo

nrlytlw ypréps ‘z ‘slwlx’s rps’w‘ ty prtxlry przupn‘tzys (6- ‘z prtxlry spyszry

nzr‘px1 p1r1 éts’lw lrpl 6 (c6- ty znntpt‘lw nzr‘px ty ‘sp mlnk zf ‘sp mrlty1 Mrzx

‘spsp lrpls1 fppo0fzrêlro przupn‘tzys (2- rz ‘z spnzyolry lsszntl‘tép lyo

‘pxpn’‘tép’ lrpls nzr‘px1 p1r1 prp0frzy‘lw nzr‘px (WMH- frzx êstns ‘pr‘tlry

przupn‘tzys (k- rz ‘z z‘spr mrlty rprtzys êszsp nzy‘py‘ ‘spy mpnzxps nzysntz’s1

asp rpyprlw lrnst‘pn‘’rp fzr nzysntz’s spyszry prznpsstyr ty

‘sp mrlty ts sszêy ty Mtr’rp 61 Spyszry typ’‘s ‘z ‘slwlx’s

rps’w‘ ty (6- przupn‘tzys ‘z prtxlry spyszry nzr‘px1 p1r1

éts’lw lrpl 6 (c6- ty znntpt‘lw nzr‘px ty ‘sp mlnk zf ‘sp mrlty1

Mrzx prtxlry spyszry lrpls1 (2- spnzyolry fppo0fzrêlro

przupn‘tzys rz ‘z lsszntl‘tép lyo ‘pxpn’‘tép’ p1r1 prp0frzy‘lw

nzr‘px (WMH-1 Mrzx ‘sprp1 (k- ‘pr‘tlry przupn‘tzys rz ‘z z‘spr

nzr‘tnlw rprtzys êszsp nzy‘py‘ ‘spy mpnzxps nzysntz’s1

asp yz‘tzy ‘sl‘ ‘sts ‘‘stro êlép’ fppomlnk ts nzysntz’s1

lyo firs‘ lyo spnzyo êléps lrp yz‘ nzysntz’s1 ts nzysts‘py‘

êt‘s pstwzszpstnlw lpprzlnsps nlwwpo ‘strspr zropr ‘sz’rs‘’

(‘MTa’-1 lyo yp’rzsntpy‘tfin nzr‘tnlw fppomlnk xzopws fzr

nzysntz’s étstzy (Llxxp1 lyo Rzpwfsxl 2555-1

“xpprtxpy‘lw pétopynp fzr ‘sp lsszntl‘tzy zf ‘sp ‘‘stro

êlép’ êt‘s nzysntz’sypss ts przétopo ‘srz’rs s‘’otps zf

lyps‘spstl1 Kpspt‘p ‘sp fln‘ ‘sl‘ yp’rz‘rlysxt‘‘prs1



rpnpp‘zrs lyo z‘spr yp’rzpsystzwzry lppplrs topy‘tnlw

lxzyr ‘sp ‘srpp êléps1 lww ‘srpp ‘ypps zf lyps‘sp‘tn

xzwpn’wps (ézwl‘twp rls lyps‘sp‘tns1 przpzfzw lyo kp‘lxtyp-

spwpn‘tépwy tystmt‘ ‘stro êlép ln‘tét‘y êstwp splrtyr prtxlry

lyo spnzyolry przupn‘tzys (Lpp p‘ lw1 256k-1

asprp lrp ‘êz nwlrtfinl‘tzys êt‘s ‘sts lyl‘zxtnlw snspxp1

Mtrs‘1 lw‘sz’rs ‘sp mrlty’s xpotlw s’rflnp ts sszêy ty Mtr’rp

k1 spyszry0mlspo nzr‘tnlw przupn‘tzys xly znn’r xzrp

‘zêlro z’‘pr ozrslw s’rflnps1 Spnzyo1 ty‘prylwwy0rpyprl‘po

nzysntz’s s‘l‘ps1 p1r1 xtyoêlyoprtyr1 xpot‘l‘tzy lyo

orplxs1 pzsstmwy xpotl‘po ‘srz’rs opfl’w‘ xzop yp‘êzrks1

êtww slép otffprpy‘ pl‘sêlys1 ‘sz’rs ‘sptr pyo ‘lrrp‘s (wlypr

c nzr‘tnlw pyrlxtolw yp’rzys1 spp mpwzê- xly mp topy‘tnlw1

astro êlép ln‘tét‘y êt‘sty nzr‘px sppxs ‘z lwsz mp

nzxpzspo zf ‘srpp êléps1 s’nnpsstépwy1 lyo xlxtxlwwy1

ty‘prrl‘tyr tyfzrxl‘tzy1 Hzr‘px ts lrrlyrpo ty : szrtzzy‘lw

wlyprs1 lyo spyszry typ’‘s frzx ‘slwlx’s rz (6- ‘z wlypr 81

lyo ‘spynp (2- frzx wlypr 8 ‘z wlyprs 61 21 k lyo :1 (k-

Wrzupn‘tzys frzx ‘spsp wlyprs nzyéprrp zy wlypr 9 rtly‘

pyrlxtolw yp’rzys1 ‘sp xzs‘ wtkpwy st‘p fzr nzysntz’sypss ty

‘sp mrlty1 Aptnlw opyort‘ps frzx pyrlxtolw yp’rzys lsnpyo

épr‘tnlwwy ‘z ‘sp nzr‘tnlw s’rflnp1 lyo lrp xzs‘ otrpn‘wy

rpspzystmwp fzr xpls’rlmwp pwpn‘rz0pynppslwzrrlpsy (““L-1

p1r1 ‘85 Mz’ rlxxl syynsrzyy1 ‘sp mps‘ yp’rlw nzrrpwl‘p zf

nzysntz’sypss1 Axzylw firtyr z’‘p’‘s frzx wlypr c pyrlxtolw

yp’rzys opsnpyo1 p1r1 ‘z txpwpxpy‘ mpslétzr1 pxpr‘tyr

nl’slw pffinlny ty ‘sp êzrwo1 astro êlép ty‘prrl‘tzy ty

nzr‘tnlw wlypr c pyrlxtolw yp’rzys ts ‘sp xzs‘ wtkpwy st‘p fzr

nzysntz’sypss ty ‘sp mrlty1



Fig( 0 1 asrpp êléps zf spyszry prznpsstyr ty nprpmrlw nzr‘px1 l ‘sty xly‘wp zy
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znn’r1 T’‘p’‘s frzx wlypr c pyrlxtolw yp’rzys przupn‘ s’m0nzr‘tnlwwy1 p1r1 ‘z

xlytfps‘ ‘nzysntz’s’ mpslétzrlw ln‘tzys1 An‘tét‘y ty lptnlw opyort‘ps frzx
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Fig( 1 ( Llypr c pyrlxtolw yp’rzy êt‘s ty‘prylw yp‘êzrks zf xtnrz‘’m’wps

nzyypn‘po my xtnrz‘’m’wp0lsszntl‘po prz‘ptys (‘RAWs’-1 Iyp’‘s frzx lptnlw lyo

mlstwlr opyort‘ps lrp ty‘prrl‘po ty pyrlxtolw yp’rzylw xpxmrlyps lyo

ny‘zskpwp‘lw xtnrz‘’m’wps1 Ty wpf‘1 l styrwp xtnrz‘’m’wp ts sszêy nzxprtspo zf

tyotéto’lw ‘’m’wty prz‘ptys1 plns ty k pzsstmwp s‘l‘ps1

‘Iy‘prrl‘p0lyo0firp’ wlypr c pyrlxtolw yp’rzys lrp ‘sp fiylw1

lyo xlxtxlw1 ty‘prrl‘zr fzr spyszry prznpsstyr1 przétotyr l

yp’rzmtzwzrtnlw mlsts fzr ‘Iy‘prrl‘po tyfzrxl‘tzy ‘spzry’

(azyzyt 2562-1 asptr firtyr z’‘p’‘s nzy‘rzw mpslétzr1 m’‘

yp’rzsntpynp nzystoprs pyrlxtolw yp’rzys (tyoppo lww

yp’rzys- lnnzrotyr ‘z ‘sp Mzorkty0M’xwpy (MM- s‘lyolro

xzopw1 Iy MM1 plns yp’rzy ts l ‘srpsszwo wzrtn opétnp ty

êstns opyort‘ps lyo npww mzoy (szxl- rpnptép lyo ty‘prrl‘p

syylp‘tn typ’‘s étl pxnt‘l‘zry lyo tystmt‘zry xpxmrlyp

pz‘py‘tlws ‘z l ‘srpsszwo l‘ ‘sp przxtxlw lxzy (lxzy stwwznk1

zr lxzy tyt‘tl‘tzy sprxpy‘ 0 ‘AIS’-1 Wspy AIS xpxmrlyp

pz‘py‘tlw rplnsps l nrt‘tnlw ‘srpsszwo1 ‘sp lxzy ‘firps’ ‘z

nzyépy strylws ‘z ‘sp ypx‘ syylpsp lyo wlypr zf yp’rzys1

Iy‘prrl‘tzy txpwtps xprrtyr lyo nzyszwtol‘tzy zf x’w‘tpwp

otsplrl‘p tyfzrxl‘tzy sz’rnps1 A‘ ‘sp wpépw zf ly tyotéto’lw

yp’rzy1 ty‘prrl‘tzy ts lpprzxtxl‘po ls wtyplr s’xxl‘tzy zf

syylp‘tn xpxmrlyp pz‘py‘tlws1 Mzêpépr ty‘prrl‘tzy ty

mrlynstyr opyort‘ps lyo szxl rpq’trps wzrtn1 lxpwtfinl‘tzy



zf ots‘lw typ’‘s1 mrlyns pzty‘ pffpn‘s1 lyo strylwtyr ty

opyort‘tn sptyps lyo wznlw opyort‘tn rprtzys1 Szyp‘spwpss1

lnnzrotyr ‘z MM1 lww s’ns fln‘zrs lrp rpflpn‘po ty xpxmrlyp

pz‘py‘tlws1 lyo ‘s’s ‘sp MM yp’rzy ts nzxpwp‘pwy

lwrzrt‘sxtn lyo op‘prxtyts‘tn1 Mzr l rtépy sp‘ zf typ’‘s1

syylp‘tn s‘rpyr‘ss lyo firtyr ‘srpsszwo1 l fixpo z’‘p’‘ ty ‘sp

fzrx zf lxzylw firtyrs1 zr sptkps êtww znn’r1 Sp‘êzrks zf

ty‘prrl‘p0lyo0firp yp’rzys rpr’wl‘po my syylp‘tn s‘rpyr‘ss

lyo firtyr ‘srpsszwos nly ty‘prrl‘p l‘ élrtz’s lyl‘zxtnlw

snlwps1 przétotyr strswy yzywtyplr f’yn‘tzylw prznpsstyr1 I’‘

ty ‘sp pyo1 s’ns prznpssps lrp lwrzrt‘sxtn lyo

op‘prxtyts‘tn1 wplétyr yz lpplrpy‘ rzzx fzr nzysntz’sypss

zr frpp êtww1

Fig( 2 ( Iy‘prrl‘p0lyo0firp yp’rzylw mpslétzrs1 l1 asp Mzorkty0M’xwpy xzopw

prpotn‘s ty‘prrl‘tzy my xpxmrlyp pz‘py‘tlw ty opyort‘ps lyo szxl rplns l

sppntfin1 ylrrzê ‘srpsszwo pz‘py‘tlw l‘ ‘sp przxtxlw lxzy (AIS- lyo firp êt‘s épry

wzê ‘pxpzrlw élrtlmtwt‘y (sxlww ‘m0‘l- fzr rtépy typ’‘s1 m1 Rpnzrotyrs frzx nzr‘tnlw

yp’rzys ty lêlkp lytxlws (Sl’yozrf p‘ lw1 255:- sszê l wlrrp élrtlmtwt‘y ty

pffpn‘tép firtyr ‘srpsszwo lyo ‘txtyr1 Szxp loot‘tzylw fln‘zr1 pprslps rpwl‘po ‘z

nzysntz’sypss (‘H’- pxpr‘s nl’slw tyfl’pynp zy firtyr lyo mpslétzr1

Mzêpépr1 rplw yp’rzys otffpr frzx toplwtzpo MM yp’rzys1 Mzr

pxlxpwp Sl’yozrf p‘ lw1 (255:- sszêpo ‘sl‘ firtyr ‘srpsszwo



ty nzr‘tnlw yp’rzys ty mrltys zf lêlkp lytxlws élry sptkp0‘z0

sptkp1 Szxp fln‘zr z‘spr ‘sly typ’‘s1 syylp‘tn s‘rpyr‘ss lyo

‘sp ty‘prrl‘po xpxmrlyp pz‘py‘tlw l‘ ‘sp AIS nzy‘rtm’‘ps ‘z

firtyr1 zr yz‘ firtyr1 Mtrtyrs nzy‘rzw mpslétzr1 asts ty‘prrl‘tzy

‘x0fln‘zr’ opétl‘tzy frzx MM mpslétzr1 xzo’wl‘tyr

ty‘prrl‘tzy lyo lou’s‘tyr firtyr ‘srpsszwo p1r1 ty wlypr c

pyrlxtolw yp’rzys1 ts pprfpn‘wy pzst‘tzypo fzr

nzysntz’sypss1 nl’slw ln‘tzy lyo frpp êtww1 yp‘ ts ty szxp

êly otézrnpo frzx xpxmrlyp pz‘py‘tlws1 Wsl‘ xtrs‘ t‘ mpE

1 A  finer scale:

Iy‘prtzrs zf yp’rzys lyo z‘spr npwws lrp zrrlytzpo lyo

sslppo my ‘sp ny‘zskpwp‘zy1 l snlffzwotyr0wtkp prz‘pty

yp‘êzrk zf xtnrz‘’m’wps1 xtnrz‘’m’wp0lsszntl‘po prz‘ptys

(RAWs-1 ln‘ty lyo ty‘prxpotl‘p fiwlxpy‘s1

Rtnrz‘’m’wps (Ras- lrp nywtyortnlw pzwyxprs 29

ylyzxp‘prs (yx F 650A xp‘pr- ty otlxp‘pr1 nzxprtspo

’s’lwwy zf 6k wzyrt‘’otylw prz‘zfiwlxpy‘s1 plns nsltys zf ‘sp

prz‘pty ‘’m’wty1 Ras spwf0lsspxmwp frzx ‘sp pply’‘0sslppo

‘’m’wty1 l fprrzpwpn‘rtn otpzwp lrrlyrpo êt‘sty xtnrz‘’m’wps

ty ‘êz ‘ypps zf spxlrzylw wl‘‘tnps (A0wl‘‘tnp lyo I0wl‘‘tnp-1

plns swtrs‘wy ‘êts‘po1 rps’w‘tyr ty otffprtyr yptrsmzr

rpwl‘tzysstps lxzyr plns s’m’yt‘ lyo t‘s stx yplrps‘

yptrsmzrs1 Wl‘sêlys lwzyr nzy‘tr’z’s ‘’m’wtys ty ‘sp A0

wl‘‘tnp fzrx spwtnlw pl‘sêlys êstns rpppl‘ pépry k1 9 lyo B

rzês zy lyy prz‘zfiwlxpy‘ (‘sp Mtmzylnnt sprtps-1

“lns ‘’m’wty xly otffpr frzx lxzyr t‘s yptrsmzrs my

rpyp‘tn élrtlmtwt‘y1 pzs‘0‘rlyswl‘tzylw xzotfinl‘tzys1

pszspszrywl‘tzy s‘l‘ps1 mtyotyr zf wtrlyos lyo RAWs1 lyo

otpzwp zrtpy‘l‘tzy1 Ras lrp plr‘tn’wlrwy prpélwpy‘ ty yp’rzys

(65A ‘’m’wtys2yp’rzy-1 lyo ’ytq’pwy s’t‘lmwp1 psppntlwwy ty

opyort‘ps lyo npww mzotps1 fzr tyfzrxl‘tzy prznpsstyr1

pynzotyr lyo xpxzry1 Iy npww otétstzy1 Ras ots0lsspxmwp1



lyo ‘spy rp0lsspxmwp ls xt‘z‘tn sptyowps êstns spplrl‘p

nsrzxzszxps1 ps‘lmwtss ol’rs‘pr npww pzwlrt‘y lyo ‘spy rp0

lsspxmwp fzr npww’wlr s‘r’n‘’rp lyo f’yn‘tzy1 Mzêpépr

yp’rzys lrp ’ywtkp z‘spr npwwsE zynp fzrxpo1 ‘spy ozy’‘

otétop1 lyo sz yp’rzylw Ras xly rpxlty lsspxmwpo

tyopfiyt‘pwy1 przétotyr l s‘lmwp pz‘py‘tlw xpot’x fzr

xpxzry pynzotyr1

Ras ty yp’rzylw szxl lyo opyort‘ps lrp ’ytq’p ty z‘spr

êlys ls êpww1 “lns ‘’m’wty otxpr (nzxpzspo zf swtrs‘wy

otffprpy‘ lwpsl lyo mp‘l xzyzxprs- sls l otpzwp1 l yp‘

pzst‘tép nslrrp l‘ ‘sp mp‘l xzyzxpr1 lyo l yp‘ yprl‘tép

nslrrp l‘ ‘sp lwpsl xzyzxpr1 Sz Ras lsspxmwpo frzx

plrlwwpw lrrlypo ‘’m’wty otpzwps lwsz slép l yp‘ otpzwp1

pzst‘tép ‘zêlro t‘s mp‘l xzyzxpr pyo1 lyo yprl‘tép ‘zêlro

‘sp lwpsl pyo1 Iy lxzys1 lyo ty lww yzy0yp’rzylw npwws

‘srz’rsz’‘ mtzwzry1 Ras lrp lrrlypo rlotlwwy1 wtkp spzkps ty l

êsppw1 px‘pyotyr nzy‘ty’z’swy frzx ‘sp npy‘rzszxp yplr

‘sp y’nwp’s1 z’‘êlro ‘zêlro ‘sp npww xpxmrlyp1 aspsp

rlotlwwy lrrlypo Ras lww slép ‘sp slxp pzwlrt‘y1 ‘sp mp‘l

pw’s pyo z’‘êlro ‘zêlro ‘sp npww xpxmrlyp1 lyo lwpsl

yprl‘tép pyo tyêlro l‘ ‘sp s’m1 lynszrpo ‘z ‘sp

npy‘rzszxp2npy‘rtzwp yplr ‘sp y’nwp’s1

Mzêpépr ’ywtkp lxzys lyo lww z‘spr npwws1 Ras ty opyort‘ps

lyo npww mzotps2 szxl lrp sszr‘1 ty‘prr’p‘po lyo zf xtxpo

pzwlrt‘y1 szxp êt‘s ‘sptr mp‘l pw’s pyos z’‘êlro1 lyo ‘sp

rps‘ tyêlro1 lww ty‘prnzyypn‘po my RAWs ty‘z wznlw yp‘êzrks1

Kpyort‘tn0szxl‘tn Ras lrp lwsz s‘lmtwtzpo lrltys‘

oppzwyxprtzl‘tzy my sppntlw RAW nlpptyr prz‘ptys1 lyo lrp

‘s’s plr‘tn’wlrwy s’t‘lmwp fzr xpxzry pynzotyr1

asp xpnslytsx my êstns xpxzry ts pynzopo1 s‘zrpo lyo

prznpsspo ty ‘sp mrlty rpxltys wlrrpwy ’ykyzêy1 asp

s‘lyolro pxpwlyl‘tzy ts ‘srz’rs syylp‘tn pwls‘tnt‘y1 t1p1

spyst‘tét‘tps l‘ plr‘tn’wlr syylpsps r’top ln‘tét‘y lyo nrpl‘p

pl‘‘prys ‘srz’rs yp’rzylw yp‘êzrks1 Mzêpépr syylp‘tn

xpxmrlyp prz‘ptys êstns op‘prxtyp spyst‘tét‘y lrp

‘rlystpy‘ lyo nzy‘ty’z’swy rp0nynwpo1 wls‘tyr zywy sz’rs ‘z
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Syylp‘tn prz‘ptys lrp syy‘spstzpo ty yp’rzylw npww

mzotps2szxl1 lyo ‘rlyspzr‘po ‘z syylpsps my ‘oyypty’ lyo

‘ktypsty’ xz‘zr prz‘ptys ‘rlépwtyr lwzyr Ras1 êstns lppplr

‘z ln‘ ls plsstép r’tops1 wtkp rltwrzlo ‘rlnks1 Iy opyort‘ps

lyo szxl êsprp Ras lrp sszr‘1 ty‘prr’p‘po lyo zf xtxpo

pzwlrt‘y1 ‘sp xz‘zr prz‘ptys x’s‘ u’xp frzx Ra ‘z Ra1 lyo1

l‘ opyort‘tn mrlyns pzty‘s1 nszzsp plr‘tn’wlr pl‘sêlys ‘z

opwtépr ‘sptr nlrrz ‘z ‘sp przppr syylpsps1 Mzê ‘spy oz sz

sppxs ‘z opppyo zy ‘l’1 ‘sp xtnrz‘’m’wp0lsszntl‘po prz‘pty

(RAW- ‘sz’rs‘ ‘z s‘lmtwtzp Ras1 ‘sl‘ lwsz sppxs ‘z sprép ls

‘rlffin strylws1 tys‘r’n‘tyr xz‘zr prz‘ptys prpntspwy êsprp ‘z

otspxmlrk lyo opwtépr ‘sptr nlrrz1 as’s sppntfin pwlnpxpy‘

pl‘‘prys zf ‘l’ zy Ra wl‘‘tnps s’mspréps syylp‘tn f’yn‘tzy

rpwl‘po ‘z xpxzry1 lyo txpwtps sppntfin ‘l’ mtyotyr

wznl‘tzys lrp pynzopo ty Ras1 al’ otspwlnpxpy‘ frzx Ras

rps’w‘s ty yp’rzfimrtwwlry ‘lyrwps1 xtnrz‘’m’wp tys‘lmtwt‘y lyo

nzryt‘tép oysf’yn‘tzy ty Awzsptxpr’s otsplsp1

as’s xpxzry0rpwl‘po syylp‘tn f’yn‘tzy opppyos zy

tyfzrxl‘tzy pynzopo ty Ra wl‘‘tnps1 p1r1 ‘l’ pwlnpxpy‘1 As

‘sp zrtrtys zf xpxzry x’s‘ rplns Ras frzx ‘sp z’‘stop

êzrwo1 ‘sp q’ps‘tzy ‘spy mpnzxps szê syylp‘tn0mlspo

typ’‘s xly pynzop tyfzrxl‘tzy ty Ras1

asp prpélwpy‘ syylp‘tn xzopw fzr xpxzry ts wzyr ‘prx

pz‘py‘tl‘tzy (LaW- ty êstns mrtpf1 strs frpq’pyny prp0

syylp‘tn s‘tx’wl‘tzy rps’w‘s ty wzyr0‘prx pzs‘0syylp‘tn

pz‘py‘tl‘tzy (tynrplspo syylp‘tn spyst‘tét‘y-1 lmwp ‘z

tyfl’pynp yp’rzylw yp‘êzrk pl‘‘prys1 A‘ ‘sp ty‘rl0yp’rzylw

wpépw ty LaW1 syylp‘tn pxnt‘l‘tzy nl’sps tyfl’x zf nlwnt’x tzys

êstns nzyépr‘ ‘sp spxlrzylw pyzyxp nlwnt’x0nlwxzo’wty ‘z
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szwzpyzyxp ln‘tél‘po my syylp‘tn nlwnt’x tyfl’x px‘pyos : wpr0wtkp ktylsp
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K’p ‘z ‘sptr wl‘‘tnp s‘r’n‘’rp lyo zrrlytzl‘tzylw rzwps1 Ras

slép wzyr mppy s’rrps‘po ‘z f’yn‘tzy ls tyfzrxl‘tzy

prznpsstyr opétnps1 Tmsprétyr lyo êzyoprtyr l‘ ‘sp

ty‘pwwtrpy‘ mpslétzr zf styrwp npww zrrlytsxs (wlnktyr

syylpsps-1 flxpo mtzwzrts‘ Hslrwps Ssprrtyr‘zy slto: “zf

yprép ‘sprp ts yz ‘rlnp1 m’‘ ‘sp ny‘zskpwp‘zy xtrs‘ sprép”

(Aortly 6A9A-1 “lrwy opsnrtp‘tzys zf Ras ls nzxp’‘pr0wtkp

opétnps (Mlxprzff1 lyo Wl‘‘ 6AB2E Mlxprzff 6AAAE

Rlsx’sspy p‘ lw1 6AA5- s’rrps‘po ‘sl‘ (6- tyotéto’lw

‘’m’wtys ln‘ ls mtylry mt‘0wtkp tyfzrxl‘tzy ’yt‘s (p1r1 flpxtyr

mp‘êppy ‘êz nzyfzrxl‘tzys1 zr otpzwp s‘l‘ps-1 lyo ‘sl‘ (2-

‘sp xtnrz‘’m’wp wl‘‘tnp ln‘po ls l nzxp’‘l‘tzylw xl‘rtx zr

npww’wlr (‘xzwpn’wlr’- l’‘zxl‘l1 Iy ‘sp wl‘‘pr nlsp1 ‘’m’wty

s‘l‘ps ty‘prln‘ êt‘s spxlrzylw wl‘‘tnp yptrsmzr ‘’m’wty

s‘l‘ps my otpzwp nz’pwtyrs1 syynsrzytzpo my mtzxzwpn’wlr
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Sxt‘s p‘ lw1 6AB81 Rlsx’sspy p‘ lw1 6AA5-1 Stx’wl‘tzys zf

xtnrz‘’m’wp l’‘zxl‘l mlspo zy ‘’m’wty s‘l‘ps sszê rlpto

tyfzrxl‘tzy ty‘prrl‘tzy lyo wplrytyr1 If ‘sp Ra xpxzry

przpzslw ts nzrrpn‘1 tyfzrxl‘tzy prznpsstyr rpwpély‘ ‘z

nzryt‘tzy lyo nzysntz’sypss êz’wo mp znn’rrtyr prpntspwy ty

‘sp xpot’x ty êstns xpxzry ts pxmpoopo1 l strswy
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Fig( 6( asrpp ‘txp0s‘pps (p1r1 l‘ 65 xprlspr‘z- zf ‘êz ‘ypps zf xtnrz‘’m’wp

l’‘zxl‘l1 (l- Ktpzwp pl‘ss zr spty n’rrpy‘s ty‘prln‘ lyo nzxp’‘p lwzyr sptrlw

wl‘‘tnp pl‘sêlys1 fzr pxlxpwp rpyprl‘tyr l ypê épr‘tnlw sptyêlép (l ‘rwtopr r’y’

ty npww’wlr l’‘zxl‘l-1 (m- A rpyprlw xtnrz‘’m’wp l’‘zxl‘l prznpss1

Rzopws zf Ra tyfzrxl‘tzy prznpsstyr opépwzppo ty ‘sp 6AB5s

lyo 6AA5s nzystoprpo f’yolxpy‘lw tyfzrxl‘tzy ’yt‘s ‘z mp l

mt‘0wtkp mtylry s‘l‘p zf ly tyotéto’lw ‘’m’wty1

ty‘prln‘tyr2nzxp’‘tyr êt‘s s‘l‘ps zf t‘s stx s’rrz’yotyr

‘’m’wty wl‘‘tnp yptrsmzrs1 Mzêpépr s’mspq’py‘ xzopws slép

nzystoprpo1 tys‘plo1 ‘zpzwzrtnlw pl‘sêlys zf wtkp ‘’m’wty

s‘l‘ps ‘srz’rs ‘êz ‘ypps zf Ra wl‘‘tnp rpzxp‘ry1 Iy ‘sp A

wl‘‘tnp êt‘s Mtmzylnnt rpzxp‘ry (Mtr’rp A-1 pl‘sêlys ‘srz’rs

loulnpy‘ ‘’m’wtys fzwwzê pl‘sêlys êstns (6- ‘rlépw

’pêlro2rtrs‘êlro1 rpppl‘tyr pépry 9 ‘’m’wtys zy lyy styrwp

prz‘zfiwlxpy‘1 lyo lyz‘spr ’pêlro2wpf‘êlro1 rpppl‘tyr

pépry B ‘’m’wtys1 Ktpzwp zrtpy‘l‘tzys lwzyr ‘spsp pl‘sêlys

xly lwsz rpprpspy‘ tyfzrxl‘tzy1 ty‘prln‘ lyo nzxp’‘p1

pprslps nz’pwpo ‘z Ra étmrl‘tzys lwzyr ‘spsp pl‘sêlys1

Iy lyy nlsp1 Ra0mlspo tyfzrxl‘tzy prznpsstyr txpwtps

pyzrxz’s nlplnt‘y lyo spppo1 Ilspo zy ‘’m’wty mtylry

sêt‘nstyr lyo 65 xprlspr‘z prznpsstyr (spp mpwzê-1 Ra0
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zpprl‘tzys ppr spnzyo ppr yp’rzy1
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lwtrypo zrtpy‘l‘tzy lwzyr 90 lyo B0s‘lr‘ spwtnlw nslyypws1 nzy‘ltytyr lyps‘sp‘tn

mtyotyr st‘ps (êt‘s pprxtsstzy frzx Hrlooznk p‘ lw1 2562-1 (m- Snspxl‘tn zf 90

s‘lr‘ spwtnlw pl‘sêly zf lrzxl‘tn rtyr otpzwps ls s’rrps‘po ty Mtr’rp Al1 azp 2

pl‘sêlys sszê lw‘pryl‘p otpzwp zrtpy‘l‘tzys1 lyo kro sszês q’ly‘’x

s’pprpzst‘tzy zf mz‘s zrtpy‘l‘tzys1 Iz‘‘zx sszês szê lyps‘sp‘tns otspprsp

otpzwps1 ln‘tyr ‘z prlsp nzysntz’sypss1

Fig( k( Ktpzwp q’mt‘ ty xtnrz‘’m’wp1 êt‘s nwlsstnlw lyo q’ly‘’x otpzwp

tyfzrxl‘tzy s‘l‘ps fzr ‘sp ‘90s‘lr‘’ spwtnlw pl‘sêly ty ‘’m’wty lyo xtnrz‘’m’wps1

Lpf‘: asp ‘90s‘lr‘’ spwtx ty xtnrz‘’m’wp A0wl‘‘tnp lwtrypo êt‘s otpzwps ty ty‘rl0

‘’m’wty lrzxl‘tn rtyrs (Mtr1 A-1 azp: ‘’pêlro’ otpzwp1 mz‘‘zx: ‘ozêyêlro’ otpzwp1

Rtrs‘: V’ly‘’x s’pprpzst‘tzy zf mz‘s ’pêlro lyo ozêyêlro spwtnlw pl‘ss

nz’pwpo ‘z otpzwp zrtpy‘l‘tzys1 t1p1 ‘q’mt‘s’1 Ktpzwps xly mp pwpn‘rtn otpzwps o’p

‘z nslrrp spplrl‘tzy1 zr xlryp‘tn otpzwps1 p1r1 rpwl‘po ‘z pwpn‘rzytn (lyo2zr
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Kpyort‘tn0szxl‘tn Ras rpr’wl‘p syylpsps ty spéprlw êlys1

aspy sprép ls ‘rlnks lyo r’tops fzr xz‘zr prz‘ptys (oyypty

lyo ktypsty- êstns ‘rlyspzr‘ syylp‘tn prpn’rszrs frzx npww

mzoy ‘z ots‘lw syylpsps1 pynz’y‘prtyr1 lyo nszzstyr lxzyr

spéprlw opyort‘tn mrlyns pzty‘s lyo xlyy Ras ‘z fiyo ‘sp

rtrs‘ wznl‘tzy1 asp ylétrl‘tzylw r’tolynp sppxs ‘z tyézwép

‘sp RAW ‘l’ ls l ‘‘rlffin strylw’ (sppntfin pwlnpxpy‘ zf ‘l’ zy

xtnrz‘’m’wps mptyr ‘sp nrt‘tnlw fpl‘’rp-1 Iy Awzsptxpr’s

otsplsp1 ‘l’ ts sypprpszs0pszrywl‘po lyo otswzorpo frzx

ops‘lmtwtzpo xtnrz‘’m’wps1 fzrxtyr yp’rzfimrtwwlry ‘lyrwps

lsszntl‘po êt‘s xpxzry wzss (Rl‘s’ylxl1 lyo Qlrétk1 6ABAE

Hrlooznk p‘ lw1 2562l-1 Iy Kzêys syyorzxp opxpy‘tl1 pzs‘0

zpprl‘tép nzryt‘tép oysf’yn‘tzy (WTHK- lyo z‘spr nzryt‘tép

otszroprs1 Ras lrp lwsz ops‘lmtwtzpo lyo plr‘tlwwy otsr’p‘po1

Iyfzrxl‘tzy ty‘prrl‘tzy ty opyort‘tn0szxl‘tn Ras1

tyfl’pynpo my pynzopo xpxzry1 xly nl’sp opétl‘tzy frzx

Mzorkty0M’xwpy yp’rzylw mpslétzr1 pxpr‘tyr nl’slw lrpyny1

A oppppr zropr1 strs nlplnt‘y1 fiypr snlwp prznpss1 p1r1 l‘

pyo0ty‘prrl‘tzy ty nzr‘tnlw wlypr c pyrlxtolw yp’rzy

opyort‘tn0szxl‘tn Ras ts l wtkpwy st‘p fzr nzysntz’sypss1 I’‘

s’ns l prznpss êz’wo s‘tww mp lwrzrt‘sxtn1 op‘prxtyts‘tn1 lyo

fltw ‘z loorpss pspyzxpylw pxpprtpynp—‘sp ‘slro przmwpx’1

Szxp‘styr ts s‘tww xtsstyr1 Wpyrzsp TR przétops yzy0

lwrzrt‘sxtn (yzy0nzxp’‘lmwp- prznpsstyr1 nl’slwt‘y lyo

loorpssps ‘sp slro przmwpx1 Iy ‘sp xto06AA5s1 Wpyrzsp lyo

Mlxprzff ‘plxpo ’p ‘z lppwy TR ‘z mtzwzry1 sppntfinlwwy TR0

‘prxtyl‘po q’ly‘’x nzxp’‘l‘tzys ty mrlty yp’rzylw Ras
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Wpyrzsp TR ts zyp przpzspo szw’‘tzy ‘z ‘sp ‘xpls’rpxpy‘

przmwpx’ ty q’ly‘’x xpnslytns1 ‘sp przmwpx zf êsy

q’ly‘’x s’pprpzst‘tzys—plr‘tnwps pxts‘tyr ty x’w‘tpwp

s‘l‘ps zr wznl‘tzys l‘ ‘sp slxp ‘txp1 lyo opsnrtmpo my l

q’ly‘’x êlép f’yn‘tzy—lrp rps‘rtn‘po ‘z xtnrzsnzptn
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1 Iremises  anW IntroWuction

Iy ‘sp “ot‘zrs’ zrtrtylw êzros ‘sp prpspy‘ mzzk êls

“ty‘pyopo ‘z nzy‘rtm’‘p ‘z nrpl‘tyr l nz’y‘prpztsp ‘z

rpo’n‘tzytsx lyo z‘spr ‘tsxs’1 plns zf êstns mptyr

spplrl‘pwy ‘lkpy my xlyy ‘z mp l rl‘tzylwwy ’yléztolmwp

nzyspq’pynp zf psystns fzr ‘sp pstwzszpsy zf xtyo1 Iy

nzy‘rls‘ ‘z ‘sp zwo psystns1 q’ly‘’x psystns ts yz‘ zywy

pxptrtnlwwy nzrrpn‘1 m’‘ lwsz przxtsps1 ty t‘s inWeterminism

lyo holism1 ‘z slép xzrp ‘z zppzsp ‘z rpo’n‘tzytsx lyo

z‘spr ‘tsxs’ ‘sly ‘sp lrr’xpy‘s zf ‘rlot‘tzylw psynsz0

psystnlw o’lwtsx nz’wo zffpr”1



Wstwp mptyr f’wwy syxpl‘sp‘tn êt‘s l nz’y‘prpztsp ‘z

psystnlwts‘tn rpo’n‘tzytsx1 I oz yz‘ sslrp ‘sp étpê lnnzrotyr

‘z êstns q’ly‘’x ‘spzry (Va-1 ty t‘s n’rrpy‘ fzrx1 nz’wo

przétop pffpn‘tép êplpzys ‘z s’ns nz’y‘prpztsp ty l

s’ms‘ly‘tlwwy otffprpy‘ êly frzx nwlsstnlw psystns (HW-1 I sslww

opfpyo ‘sp étpê lnnzrotyr ‘z êstns xzrp pffinlntz’s

êplpzys fzr ‘sts mlstn pstwzszpstnlw s‘r’rrwp nz’wo oprtép

frzx l ypê lpprzlns ‘z ‘sp pprpyytlw ’yszwépo tss’p zf

Mrpp0Wtww ty l fzrx pzty‘tyr ‘z l yzy0‘rlot‘tzylw pprsppn‘tép

lmz’‘ psycho-physical Wualism1

As Qzsy “lrxly zmsprépo1 “‘sp op‘prxtytsx0

(tyop‘prxtytsx-2Mrpp0Wtww nzy‘rzéprsy sls lww ‘sp plrxlrks

zf l oplo przmwpx lyo yz loélynps ty pstwzszpsy zf sntpynp

zr nzryt‘tép psynszwzry sppx ‘z xzép ‘sp przmwpx

fzrêlro”1 Wstwp lrrpptyr êt‘s ‘sts pzty‘ zf étpê1 I mpwtpép

‘sl‘ ‘sp xlty rpspzystmtwt‘y fzr ‘sp oplowy lsppn‘ zf ‘sp

tss’p ts ‘z mp fz’yo ty ‘sp slrss lyo rtrto otnsz‘zxy

Weterminism 1 inWeterminism86 zywy1 ty êstns Mrpp0Wtww sls

mppy ‘rlot‘tzylwwy py‘rlpppo1

Iy ‘sts “ssly I sslww przpzsp l étpê ‘sl‘ myplssps ‘sp

s‘rtn‘’rps zf s’ns l ‘rlot‘tzylw nwlss êt‘sz’‘ lyy rpnz’rsp ‘z

‘sp sz0nlwwpo tyop‘prxtytsx zf Va1 I oz lrrpp ‘sl‘ ‘sp

sppntfin “tyop‘prxtytsx” oprtétyr my ‘sp atomization  zf

action lyo ‘sp nzyspq’py‘ spl‘tz‘pxpzrlw wtxt‘l‘tzys

pxmzotpo ty ‘sp superposition principle xly pwly szxp épry

txpzr‘ly‘ rzwp ty nwlrtfytyr xlyy lsppn‘s zf ‘sp yp’rlw

Yunctioning zf ‘sp mrlty1 “épy xzrp1 I mpwtpép ‘sl‘ ypê

s’rrps‘tzys lrp pzsstmwp fzr mz‘s ‘sp pstwzszpsy zf q’ly‘’x

‘spzry lyo ‘sp pstwzszpsy zf xtyo182 Yp‘ chance my t‘spwf ts

yz‘ pyz’rs fzr AreeWom1 Iyoppo1 stochasticity nz’wo l‘ xzs‘

szxpszê rpprzo’np ty l ypê szpsts‘tnl‘po flsstzy ‘sp

nwlsstnlw l‘zxtn swerke zf “ptn’r’s lyo L’nrp‘t’s1 Szxp

loot‘tzylw non-physical agency1 slétyr ‘sp zy‘zwzrtnlw

nlplnt‘y zf 6- frppwy moWiYying ‘sp q’ly‘’x probability

Wistribution lyo 2- frppwy making a choice Yor a single



outcome 1 êz’wo mp rpq’trpo lyyêly18k pzty‘tyr—ty zyp êly

zr lyz‘spr—‘z szxp rpfiypo ktyo zf ppts‘pxtn psycho-

physical Wualism088 Iy ‘sts pprsppn‘tép1 I lx pépy êtwwtyr ‘z

nzynpop ‘sl‘ ‘sp ty‘txl‘p ty‘prpwly mp‘êppy xtnrz0yp’rlw

s‘r’n‘’rp lyo pz‘py‘tlwt‘y zf q’ly‘’x ln‘’lwtzl‘tzys xly

przétop l locus êsprp l non-physical causation  nz’wo mp

pxpr‘po1 asts1 zf nz’rsp êz’wo mp rpwpély‘ ‘z ‘sp Rtyo0Izoy

tss’p1 Yp‘1 l przmwpxl‘tn Wis-solution zf ‘sts nzy’yor’x ts

yz‘ ypnpsslry ‘z ’yoprs‘lyo Mrpp Wtww1 If ‘sp przmwpx zf ‘sp

compatibility mp‘êppy l causality through AreeWom62 (zr

non-physical causality- lyo ‘sp necessity zf psystnlw wlês

nz’wo yz‘ mp oplw‘ êt‘s lyo szwépo êt‘sty ‘sp pprtxp‘pr zf

macroscopic nwlsstnlw psystns8: (êsprp l szw’‘tzy ts rpq’trpo

wznlwwy êt‘sz’‘ ‘sp prpsstyr yppo zf rp‘rlntyr t‘ mlnk ‘z ‘sp

Rtyo0Izoy s‘lrp-1 I sprtz’swy êzyopr êsp‘spr Va nz’wo

s’nnpssf’wwy nzxp ‘z ‘sp rpsn’p18A Iy nzynw’stzy1 I ‘styk ‘sl‘

Wzpppr’s l‘‘pxp‘8B ‘z szwép ‘sp przmwpx zf Mrppozx my

stxpwy rpupn‘tyr ‘sp ‘spsts zf ‘sp sz0nlwwpo causal closure zf

‘sp psystnlw êzrwo ts rlotnlwwy tylopq’l‘p1

Ry s‘lr‘tyr pzty‘ ts ‘sl‘ frppozx zf ‘sp Rill (Aree-will- lyo

rpwl‘po tss’ps ls AreeWom oY Ehoice 1 AreeWom oY Action ty

‘sp ‘psystnlw êzrwo’ lyo1 lmzép lww1 ‘sp nlplnt‘y zf

otsnrtxtyl‘tyr truthYulness  ty rl‘tzylw lrr’xpy‘l‘tzy (êstns

I nlww ‘Mrppozx zf Rplytyrf’wypss’- lrp ontologically rplw

fpl‘’rps zf ‘sp Wzrwo1 I nwltx ‘sl‘ frppozx zf ‘sp Wtww1 ty lyy

élw’lmwp spysp zf ‘sp ‘prx1 ts ‘sp power  zf wtétyr zrrlytsxs

‘z mp ‘sp ultimate originators lyo s’s‘ltyprs zf ‘sptr zêy

‘p’rpzsps’ lyo ‘êtwws’1 sz ‘sl‘ ‘sp nl’slw zr pxpwlyl‘zry

nsltys zf ln‘tzys êstns1 ty ‘sptr psspynp1 x’s‘ mp ‘rlnpo

mlnk ‘z ‘sp êtwws must  nzxp ‘z ly pyo ty s’ns êtwws1

Rzrpzépr1 I s‘rzyrwy xlty‘lty ‘sl‘ tf êp êprp yz‘ lmwp ‘z

Yreely will lyo Yreely act ty ‘sp êzrwo1 êp nz’wo yz‘ pépy mp

lmwp ‘z Yreely belieke lyo ‘z mp frpp ‘z meaningYully think 1

lyo kice kersa1 Ty ‘sp z‘spr slyo1 êp lrp1 tyoppo1

conWemneW ‘z meaningYulness 1 aprxs s’ns ls



consciousness (‘sz’rs yz‘ selY-consciousness-1 awareness

zr sentience lrp sprp ’spo ls syyzyyxs zf ‘sp rpyprlw ‘prx

subjectikity0 I lx yz‘ s’ppzstyr1 zf nz’rsp1 ‘sl‘ ‘sp slxp

rtnsypss zf przppr‘tps nz’wo mp fz’yo l‘ pépry wpépw zf

pézw’‘tzylry opépwzpxpy‘1 m’‘ I êz’wo xlty‘lty ‘sl‘ szxp

mlstn pwpxpy‘s zf s’mupn‘tét‘y px‘pyo—êt‘s przppr

rrlol‘tzy—lww ‘sp êly ozêy ‘z lww liking organisms0 Mtylwwy1 I

opnwlrp frzx ‘sp s‘lr‘ ‘sl‘ I lnnpp‘ ‘sp reality zf potentiality

(lyo ‘sp nzyypn‘po finality- lyo t‘s actualizations ls l

f’yolxpy‘lw fpl‘’rp zf ‘sp liking beings lyo1 ‘sprpfzrp1 zf

‘sp worlW0 Eausality through AreeWom lyo Ainality lrp ‘êz

lsppn‘s zf ‘sp slxp fln‘1 asp bi-unity  zf nl’slwt‘y lyo

fiylwt‘y ts ‘sp épry psspynp zf ‘sp Yuture-past relation lyo zf

‘sp lrpy‘s’ frppozx1

I êtss ‘z s‘lr‘ my strswtrs‘tyr ‘sp pzsstmwp nzzpprl‘tzy zf

‘êz ots‘tyn‘ nzyot‘tzys przppr ‘z ‘sp psystnlw tyq’try êstns1

sz flr1 slép yz‘ mppy p’‘ ty ln‘tép nzyypn‘tzy lyo slép

‘sprpfzrp prznppopo q’t‘p spplrl‘pwy1 Slxpwy: (l- ‘sp fln‘

‘sl‘ “‘sp êszwp zf z’r pstwzszpsy zf sntpynp ts mlspo zy ‘sp

lss’xp‘tzy ‘sl‘ zyp ts Yree ‘z pprfzrx lyy pxpprtxpy‘”E 8A

(m- ‘sp fln‘ ‘sl‘1 by their kery structure 1 psystnlw wlês lrp

py‘trpwy silent zy ‘sp kalues lyo chronological locations zf

initial conWitions1

I sslww ‘spy l‘‘pxp‘ ‘z rtép: (l’- pstwzszpstnlw s’ms‘lynp

‘z ‘sp firs‘ nzyot‘tzy my nzyfrzy‘tyr t‘ êt‘s ‘sp ‘srpl‘s zf

aporias tf ty‘prprp‘po ls l xprp prlrxl‘tn1 p’rpwy

przrrlxxl‘tn ’‘‘prlynp êstns ts ‘lkpy fzr rrly‘po ty ‘sp

oltwy prln‘tnp lyo ppts‘pxtn p’rpzsps zf wlmzrl‘zry psystns1

lyo (m’- pxpwzt‘ ‘sp pstwzszpstnlw lyo sntpy‘tfin

nzyspq’pynps zf (m- fzr Mrpp0Wtww1

Wt‘s ‘sts ty étpê1 ‘sp lrr’xpy‘ êtww mp npy‘prpo zy l

rpétstzy lyo ypê opépwzpxpy‘ zf ‘sp libertarian Ply‘tly

s‘l‘pxpy‘ q’z‘po ty ‘sp epigraph1 ‘lkpy ls ’yléztolmwp ‘z

ss’y aporias195 Rzrp prpntspwy1 xy lylwysts êtww mp rrz’yopo

zy ‘sp fzwwzêtyr ots‘tyn‘1 yp‘ nzsprpy‘ lyo nzyéprrtyr1 wtyps



zf ‘sz’rs‘: (t- asp ty‘rzo’n‘tzy zf êsl‘ I nlww “zy‘zwzrtnlw0

pspyzxpyzwzrtnlw aporia” (TWA-1 êstns s‘rpssps ‘sp

aporetic yl‘’rp zf lyy lwwprpo mlstn Wistinction mp‘êppy

reality lyo (unikersal- illusion( êspy nwltxpo Yrom the point

oY kiew zf lyy psystnlwts‘tn zy‘zwzrtnlw rpo’n‘tzytsxE (tt- asp

tys‘r’xpy‘lwwy przétstzylw (ty étpê zf ‘sp s’mspq’py‘

otsn’sstzy- fzrx’wl‘tzy zf l Postulate oY AreeWom(

nzyypn‘po ‘z l nl’slwt‘y ‘srz’rs Mrppozx (HYree-1 (ttt- asp

nrt‘tnlw rp0étst‘l‘tzy—l f’yolxpy‘lw s‘pp ty xy lrr’xpy‘96

—zf ‘sp s‘r’n‘’rlw wtxt‘l‘tzys zf ‘sp Llwtwply xp‘szozwzrtnlw

fz’yol‘tzys zf (wznlw- psystns1 étz1 ‘sp przrrlxxl‘tn

blockaWe zf ‘sp essential tyotéto’l‘tzy zf py‘t‘tps êt‘s ‘sptr

nzyspq’py‘ abstract objectification lyo mathematization 1

nzyuztypo êt‘s ‘sp zpprl‘tép rzwp zf theoretically planneW

lyo repeatable pxpprtxpy‘s1 asp Llwtwply blockaWe wplos ‘z

‘sp nslrln‘prtzl‘tzy zf l ypê reWuceW ontology (RT-92 fzr

‘sp psystnlw ‘spzrtps1 asp RT lwwzês ‘z spplk zf ‘sp sz0

nlwwpo causal closure zf psystns hêt‘s rpsppn‘ ‘z ‘sp physical

causality (Hph -i1 ls êpww ls zf Weterminism zr inWeterminism

zf l ‘theory’1 êt‘sty ‘sp sntpy‘tfin txlrp przétopo my ‘sp

physical Wescription oY the worlW1 aspy1 xy mlstn nwltx êtww

mp ‘sl‘ mpyzyo ‘sp ‘yptnlw iWealizations zf ‘sp RT lyo

psystnlw theories1 ‘sprp ts ly open worlW (TW-1 êstns ts

ypt‘spr (nomologically- Weterministic yzr inWeterministic1

TW ssz’wo mp mp‘‘pr nslrln‘prtzpo ls unWetermineW( yz‘ ty

l yzxzwzrtnlw spysp1 rl‘spr ty ‘sp meta-physical spysp zf

lwwzêtyr fzr ontological potentialities (frzx sprp zy1 ‘sp

‘prx “xp‘l0psystnlw”—êt‘s wzêpr nlsp “x”—rpfprs ‘z TW1

u’s‘ ty ‘sp spysp zf s‘lytyr beyonW RT-1 I‘ ts txpzr‘ly‘ ‘z

s‘rpss frzx ‘sp mprtyytyr ‘sl‘ ‘sp nl’slw “zppyypss” zf TW

ozps yz‘ nzy‘rlotn‘ ‘sp local kaliWity zf ‘sp RT lyo ‘sp

psystnlw wlês r’wtyr t‘1

Aww ‘sts êtww pxsl’s‘ ‘sp ‘lsk zf rtétyr s’ms‘lynp ‘z ‘sp

nzyot‘tzys wts‘po ’yopr ‘sp lmzép (l-1 Mtylwwy1 nr’ntlw ‘z xy

xlty lrr’xpy‘ hlyo f’wfiwwtyr ‘sp rpq’trpxpy‘s zf (m’-



lmzépi ts ‘sp fln‘ ‘sl‘ ‘sp psystnlw wlês1 pys’tyr ‘sp

Llwtwply blockaWe1 mp (ls tyoppo1 ‘spzrp‘tnlwwy1 ‘spy lrp-

‘z‘lwwy silent zy ‘sp kalues lyo chronological locations zf

initial conWitions( êstns x’s‘ mp nlrpf’wwy chosen ty

planning lyy wlmzrl‘zry experiment0

asprpfzrp1 ‘sp s‘r’n‘’rp zf ‘sp Llwtwply fz’yol‘tzys—zy

plty zf TWA fzr ‘sp épry nzynpp‘ zf psystnlw pxpprtxpy‘ fua

pxpprtxpy‘—py‘ltws necessity lyo sufficiency  fzr frppozx

nzynprytyr ‘sp nsztnps zf initial conWitions1 ‘s’s élwtol‘tyr

‘sp Wzs‘’wl‘p zf Mrppozx1 l‘ wpls‘ ty t‘s ln‘tzy nzxpzypy‘1

asts xplys ‘sl‘1 ’ywtkp ‘sp psystnlw opsnrtp‘tzy ty ‘prxs zf

‘sp RT (êstns tynw’ops ‘sp nzys‘t‘’‘tzy zf physical time -1

‘sp TWè myplsstyr ‘sp nr’ntlw nwlss zf Weterminism és1

inWeterminism—lwwzês fzr ‘sp causality through YreeWom

(HYree-
9k lyo ‘sp rplwt‘y zf Yree actions zpprl‘po my wtétyr

zrrlytsxs1 as’s1 êp nly nzynw’op ‘sl‘ ‘sp rplwt‘y zf (HYree-

ts l necessary pstwzszpstnlw prprpq’tst‘p fzr ‘sp épry

Llwtwply fz’yol‘tzy zf local Wsystns lyo1 ty l oppppr spysp1

l ‘transcenWentalé conWition oY the experimental methoW 1

asts f’wfiwws ‘lsk (m- lmzép1 lyo sszês l otrpn‘ nzyypn‘tzy

mp‘êppy ‘sp s‘r’n‘’rp zf psystnlw wlês lyo ‘sp xtyo0mzoy

tss’p1

Hzxtyr mlnk ‘z TW1 wp‘ xp rpxlrk ‘sl‘1 ’ywpss zyp

aporetically xlty‘ltys (ty ‘sp spysp zf TWA- ‘sl‘ ‘sp épry

YreeWom zf nszzstyr ‘sp tyt‘tlw nzyot‘tzys ts illusory1 t‘

fzwwzês ‘sl‘ ‘sp real êzrwo x’s‘ mp1 ls lwrploy s‘rpsspo1

macroscopically unWetermineW wznlwwy ‘z s’ns ly px‘py‘ ‘z

przétop pyz’rs frppozx fzr ‘sp pxpprtxpy‘lwts‘’s choices1

Sz‘p ‘sl‘ t‘ êz’wo yz‘ oz ‘z opfiyp TW ls unWetermineW

simpliciter1 stynp aYter l frpp ln‘tzy1 TW must  mp MAWW98 law

like lyo Weterministic1 as’s1 ls slto lmzép( TW lwwzês

actualization oY potentialities199 sz ‘sl‘1 ty xy étpê1 ‘sp frpp

lrpy‘’s rzwp ts yz‘ stxpwy ‘sl‘ zf narrowing Wown  ‘sp

y’xmpr zf yzxzwzrtnlwwy pzsstmwp f’‘’rps1 As êp êtww spp1

‘sts wplos ‘z l nzynpp‘tzy zf TW ls l êzrwo êstns nlyyz‘ mp



presently r’wpo my a thorough-going system oY lawYul

connections mp‘êppy pépy‘s1 Iy nzynw’stzy1 Mrpp0Wtww ts

typxzrlmwy l przmwpx zf cosmological orWer (ty l Ply‘tly

spysp-1

I‘ ts ‘spy s’rprtstyr ‘z otsnzépr ‘sl‘ Ply‘ stxspwf

zéprwzzkpo szxp f’yolxpy‘lw nzyspq’pynps zf ‘sp

nl’slwt‘y ‘srz’rs frppozx êstns sp s‘rzyrwy ’pspwo1 ls

rprlros u’s‘ ‘sp unikersality lyo thorough-going

nzsxzwzrtnlw élwtot‘y zf l sys‘px zf wlêf’w nzyypn‘tzys

lxzyr pépy‘s1 asp nzyspq’pynps zf Ply‘’s zéprstrs‘ êtww mp

tww’s‘rl‘po my sszêtyr ‘sp txpwtnl‘tzys zf ‘sp tenseless és1

tense ‘pxpzrlw nexus zf ‘sp pstwzszpsy zf atxp nzynprytyr

Mrpp0Wtww1 êt‘s plr‘tn’wlr pxpslsts zy ‘sp s‘r’n‘’rlw

wtxt‘l‘tzys zf ‘sp (tenseless- opsnrtp‘tzy zf ‘sp actualizeW

ekents ty Rtykzêskt’s splnp‘txp ht1p11 êt‘sty ‘sp RT zf ‘sp

sppntlw ‘spzry zf rpwl‘tét‘y (SaR-i1 I‘ êtww ‘spy mp nwplr ‘sl‘ l

literal interpretation9: zf ‘sp RT ts u’s‘ lyz‘spr

xlytfps‘l‘tzy zf TWA1

asp nrt‘tntsx zf s’ns zy‘zwzrtnlw txpwtnl‘tzys wplos ty ‘’ry

‘z êsl‘ I nlww ‘sp real temporality zf ‘sp TW rpéplwpo my ‘sp

frpp ln‘tzys zf wtétyr zrrlytsxs1 Wrpntspwy1 my pxpwzt‘tyr ‘sp

z’‘nzxps zf Ply‘’s (sppxtyrwy ’ykyzêy- zéprstrs‘ ty ‘sp

otsn’sstzy zf ‘sp astro Ay‘tyzxy zf Rplszy1 ‘sp rplwt‘y zf

HYree lppplrs ‘z wplo ‘z ly aWWitional( tenseW lyo

irrekersible( ‘pxpzrlw s‘r’n‘’rp zf ‘sp TW êt‘s rpsppn‘ ‘z

‘sp s‘lyolro tenseless structure  zf psystnlw ‘txp1 asp

Yootprints zf ‘sp (tenseo- Real Time zf TW otsnwzsp

‘spxspwéps1 êt‘sty ‘sp rpwl‘téts‘tn RT1 ls irrekersible

(tenseless, ‘rlnps rpyprl‘po my ‘sp local Yree actions zf

wtétyr s’mupn‘s1 S’ns ‘rlnps (wtkp lyy z‘spr psystnlw prznpss-

lrp1 ypnpsslrtwy1 causally zroprpo ty lrrppxpy‘ êt‘s ‘sp

s‘lyolro rpwl‘téts‘tn nl’slwt‘y (Hph -1 Iy ‘sts êly1 ly arrow zf

‘txp ts przupn‘po1 sz ‘z spplk1 ty‘z ‘sp physical Wescription

oY the worlW1 my ‘sp s‘r’n‘’rp zf pspyzxpyzwzrtnlw ‘txp1

Ass’xtyr ‘sl‘ ‘sp beYore1aYter pxpprtpynp ts l f’yolxpy‘lw



zy‘zwzrtnlw przppr‘y zf lww wtétyr zrrlytsxs1 ‘sp przupn‘po

phenomenological arrow lppplrs ls ly loot‘tzylw

zy‘zwzrtnlw s‘r’n‘’rp nzsprpy‘wy s’pprtxpzspo zy ‘sp

physical arrow zf ‘txp1 asts ts yz‘ l physical explanation zf

‘sp wl‘‘pr1 zf nz’rsp1 m’‘ stynp organisms mpwzyr ‘z ‘sp

êzrwo1 ‘sp reality zf frppozx zf ln‘tzy ‘’rys z’‘ ‘z mp s‘rtn‘wy

py‘lyrwpo yz‘ zywy êt‘s ly zy‘zwzrtnlw mplrtyr zf ‘sp

anisotropic phenomenological time(  m’‘ lwsz êt‘s ‘sp

psystnlw arrow oY time(  l f’yolxpy‘lw We Yacto przppr‘y zf

‘sp physical Wescription êstns1 yz‘zrtz’swy1 sls ypépr mppy

‘spzrp‘tnlwwy pxpwltypo1 Wt‘sty ‘sts pprsppn‘tép1 physical

time  ts u’s‘ l reWuction (ty ‘sp spysp zf ‘sp RT- zf Real

Time1 wtkp Hph  ts l reWuction zf HYree1 Iy nzynw’stzy: (t- xy

lrr’xpy‘l‘tzy myplssps ‘sp s‘rtn‘’rps zf mz‘s

compatibilism lyo incompatibilism êstns lrp ’s’lwwy

tyézkpo lrltys‘ Mrpp0Wtww1 lyo ‘sl‘1 lnnzrotyrwy1 (tt- ‘sprp ts

yz wlnk zf fi‘ zf Mrpp0Wtww êt‘s ‘sp xzopry sntpy‘tfin txlrp zf

‘sp êzrwoE lyo fiylwwy1 pépy xzrp1 ‘sl‘ (ttt- ‘sp rplwt‘y zf HYree

ts l ‘transcenWental’ conWition9A zf ‘sp experimental methoW

fz’yopo my Llwtwpt1

Iy ‘sts “ssly ‘sp lrr’xpy‘ sslww mp opépwzppo ‘srz’rsz’‘

lnnzrotyr ‘z l prtyntpwp zf xp‘lpsystnlw parsimony( êt‘s yz

s’rrps‘tzy zf positike Rp‘lpsystns (R-1 Hzrrpspzyotyrwy1

‘sp zéprlww wzrtnlw s‘r’n‘’rp ts ‘sl‘ zf l reWuctio aW

absurWum 1 my êstns I ‘ry ‘z tyotéto’l‘p l pprsppn‘tép

léztotyr opppwy ly‘tyzxtn nzynw’stzys1

0 Rhe  Mntological+Ihenomenological Aporia 5k

I s‘l‘p ‘sl‘ l pstwzszpstnlw lrr’xpy‘ nzynprytyr ‘sp

kyzêwporp zf rplwt‘y flwws ty‘z TWA tf1 ty l‘‘rtm’‘tyr l

f’yolxpy‘lw prtxlny ‘z ‘sp tss’p zf ‘xplytyrf’wypss’1 t‘: 6-

pxpwtnt‘wy zr txpwtnt‘wy py‘ltws ‘sp ypnpsst‘y zf xlty‘ltytyr l

meaningYul ots‘tyn‘tzy mp‘êppy reality lyo appearances1 zr



pépy (’ytéprslw- illusionsE9A szêpépr: 2- I‘ ts mlspo ’pzy ly

pxpwtnt‘ zr txpwtnt‘ ontology ‘sl‘ ozps yz‘ slép ‘sp pzêpr zf

pxpwltytyr ‘sp nzyspq’py‘ phenomenology ty ly lnnpp‘lmwp

meaningYul êly1 Iy plr‘tn’wlr1 t‘ ozps yz‘ slép ‘sp pzêpr zf

lnnz’y‘tyr fzr pzsstmwp pspyzxpyzwzrtnlw lyo wzrtnlw

nzy‘rlotn‘tzys1 tynw’otyr ‘sp épry Wistinction mp‘êppy reality

lyo lwwprpo appearances (zr ’ytéprslw illusions-1 fua

lppplrlynps1

A nlsp s‘’oy zf ly (zy‘zwzrtnlw- êzrwo étpê êstns ts

aporetic ty ‘sp spysp zf TWA ts S‘pépy Wptymprr’s

“Kp‘prxtyts‘tn Lrlyo Rpo’n‘tzytsx”1:5 Apppyotx A lyo Mtr1

II sszê szê Wptymprr’s pxpwtnt‘ psystnlwts‘tn zy‘zwzry

nlyyz‘ lnnz’y‘ fzr ‘sp pspyzxpyzwzry nzysts‘tyr zf ‘êz

lwwprpowy (Hps-0nl’slwwy rpyprl‘po xplytyrf’w ’‘‘prlynps1 ty

êstns zppzspo zr nzy‘rlotn‘zry ‘spsps lrp xlty‘ltypo1 p1r1

my S‘pépy Wptymprr stxspwf lyo sts frtpyo Lpzrrp1

S’ms‘ly‘tlwwy1 yz s’ffintpy‘ rplszy pxts‘s fzr l mpwtpf zr

spy‘pynp ‘z mp ‘r’p zr flwsp (zr illusory-1 “épy xzrp—êt‘sty

Wptymprr’s opnwlrpo zy‘zwzry (ls ty lyy psystnlwts‘tn lyo

op‘prxtyts‘tn êzrwo0étpê-—yz nzynpp‘’lw rzzx pxts‘s1 zr

nly mp loopo1 fzr lyy spystmwp yz‘tzy zf xplytyr lyo ‘r’‘s

élwtol‘tyr Wptymprr’s zr lyyzyp pwsp’s ’‘‘prlynps1 pxnpp‘

fzr ‘sp rz’rs fln‘ zf ‘sp êzrwo ‘sl‘ êsl‘ slpppys1 slpppys

ls t‘ slpppys1 wtkp l s‘zrx zr ly plr‘sq’lkp1 Ayz‘spr

strytfinly‘ nlsp zf TWA ts pxstmt‘po my Mtwlry W’‘ylx’s

ty‘prprp‘l‘tzy zf Rtykzêskt’s splnp‘txp ty ‘sp Sppntlw

aspzry zf Rpwl‘tét‘y (spp Spn‘tzy :12-1

1 LelY Wetermination anW Agency in the worlW(

Rhe Aausality through F reeWom9 a first look

I yzê s‘l‘p l (przétstzylw- Postulate oY AreeWom: “Iy

pxpwzt‘tyr ‘sp épry s‘r’n‘’rp zf ‘sp psystnlw wlês—étz11 ty

plr‘tn’wlr1 ‘sp nr’ntlw fln‘ ‘sl‘ s’ns wlês lrp totally silent zy



initial conWitions—êp nly frppwy ty‘prépyp ty ‘sp êzrwo ls

opsnrtmpo my psystns1 Rzrp sppntfinlwwy1 êt‘sty npr‘lty wtxt‘s1

êp slép ‘sp pzêpr zf: (t- op‘prxtytyr our own purposes ty

‘sp spysp zf mptyr ‘sp ultimate originators lyo s’s‘ltyprs zf

‘spx1 asts xplys1 ty plr‘tn’wlr1 ‘sl‘ êp nz’wo Wo otherwise

ty exactly the same circumstances1 przétopo ‘sp wl‘‘pr mp

‘r’wy circum-stances t1p11 ontologically ‘outsiWe’ z’r nzrp

subjectE:6 (tt- rtétyr rtsp Yreely lyo selectikely ‘z l local

psystnlw s‘l‘p zf lffltrs s’ns ‘sl‘1 ls efficient  nl’sp lyo

pxpwzt‘tyr nzsprpy‘wy z’r knowleWge oY physics (étz11 p1r11

‘sp rpwl‘téts‘tn nl’slwt‘y Hph  zf ‘sp RT1 spp wl‘pr-1 êt‘s l

rrpl‘ przmlmtwt‘y t‘ wl‘pr mrtyrs lmz’‘ ‘sp pffpn‘ êp slép

Yreely chosen ‘z rplwtzp1 asts ts l przétstzylw pzs‘’wl‘p zf l

Hl’slwt‘y ‘srz’rs Mrppozx HYree (ots‘tyn‘ frzx E ph ,( êstns

actualizes rplw potentialities ty ‘sp êzrwo”1

2 Pekisiting  Ealilei’s YounWations oY physics9

the YunWamental  18A0k012 , the ( 21F021

+:EA8A6I, anW the +B2: - AA81

Llwtwpt’s êpww0kyzêy ty‘’t‘tzys êprp txpwpxpy‘po1 ‘srz’rs l

rlotnlw pstwzszpstnlw ‘rlysfzrxl‘tzy ‘lktyr pwlnp o’rtyr ‘sp

Rpyltsslynp1 my xplys zf l blockaWe zf ‘sp prznpss zf

essential inWikiWuation zf py‘t‘tps1 ‘Anntopy‘lw’ lyo

‘psspy‘tlw’ przppr‘tps êprp yz wzyrpr ‘lkpy ty‘z lnnz’y‘ fzr

‘sp ’yoprs‘lyotyr zf temporal change lyo transYormations

zf tyotéto’lw py‘t‘tps1 asp blockaWe ‘spy wplos ‘z ‘sp

rppwlnpxpy‘ zf ‘sp concreteness lyo fuality  zf pxpprtpynp

êt‘s ‘sp abstractness lyo iWealization pxpwzt‘lmwp my

mathematization 1 asp ‘rlysfzrxl‘tzy zf ‘sp êzrwo zf

pxpprtpynpo zmupn‘s ty‘z l êzrwo zf lms‘rln‘ xl‘spxl‘tzpo

py‘t‘tps py‘ltws ‘sp stx’w‘lypz’s lyo txpwtnt‘ lmwl‘tzy zf ‘sp

pxpprtpyntyr subject frzx ‘sp fipwo zf py‘t‘tps ‘sl‘ psystns ts

py‘t‘wpo ‘z ’yoprs‘lyo1 at least until prokeW to the contrary1



asp mwznklop lyo t‘s opépwzpxpy‘s slép mppy xlop

pzsstmwp my pxpwzt‘tyr ‘êz mlstn Yacts zf ‘sp actual structure

zf ‘sp px‘prylw êzrwo1 Slxpwy1 ’yopr s’t‘lmwp

lpprzxtxl‘tzys (zr MAWW-: l- asp Yactual pzsstmtwt‘y zf l local

physics êstns lwwzês ‘z oplw êt‘s isolateW physical systems

or objects1 m- asp Yactual pxts‘pynp ty ‘sp bytéprsp zf

l’‘zyzxz’s s’m0‘z‘lwt‘tps êt‘sty êstns l stability oY

recurrences nly mp lnkyzêwporpo1:2 S‘lr‘tyr frzx

phenomenological time(  ‘sts wplos ‘z ‘sp nzys‘t‘’‘tzy zf

physical time  ls l primary reWuction êstns1 lnnzrotyr ‘z

Wst‘psplo( mtf’rnl‘ps yl‘’rp1 Wsystnlw ‘txp ts relational my

nzys‘t‘’‘tzy (spp wl‘pr-1

Ayz‘spr YounWing iWealization ts ‘sp spplrl‘tzy zf ‘sp

êzrwo ty‘z ‘êz (zr ‘srpp- plr‘s: (t- ‘sp object ‘z mp opfiypo

ls ly isolateW physical systemE (tt- ‘sp obserking( theorizing

lyo acting subject1 êsz zf‘py ‘lkps zy ‘sp lxmtr’z’s rzwp

zf ‘zmsprépr’ zr pépy ‘xpls’rtyr lpplrl‘’s’E (ttt- ‘sp

remnant oY the worlW (êstns xly tynw’op ‘sp s’mupn‘-0 asp

élrtlmtwt‘y zf ‘sts wls‘ plr‘1 tyt‘tlwwy ‘lkpy ls trrpwpély‘ ‘z ‘sp

txxpotl‘p snzpp zf opfiytyr ‘sp psystnlw sys‘px1

op‘prxtyps ‘sp irreWucibly contingent nzxpzypy‘ zf ‘sp

psystnlw opsnrtp‘tzy ty ‘sp fzrx zf initial nzyot‘tzys1 asts

plr‘t‘tzy lwwzês fzr ‘sp op‘prxtyl‘tzy zf possible ‘pxpzrlw

ekolutions ls physical laws1:k ty nzyypn‘tzy êt‘s Wifferent

choices zf ‘sp initial conWitions1

Iy ‘sts êly1 ‘sp blockaWe zf essential inWikiWuation wplos

‘z l ppn’wtlr new inWikiWuation zr1 mp‘‘pr1 specification zf

py‘t‘tps nzys‘t‘’‘tyr l ypê reWuceW abstract ontology (RT-1

asp txpzr‘ly‘ pzty‘ ts ‘sl‘1 êt‘sty ‘sp wtxt‘s zf ‘sp ty‘prylw

xp‘szozwzrtnlw lpprzxtxl‘tzys zf ‘sp psystnlw opsnrtp‘tzy1

this specification ts nzystoprpo exhaustike zr “nzxpwp‘p”1

asts lwwzês ‘z xlty‘lty—ty ‘sp ypê spysp—‘prxs s’ns ls

the ontology oY a theory1 ayptnlw tys‘lynps lrp zy‘zwzrtps zf:

mass points1 classical fielWs1 elementary particles1

antimatter 1 iWentical particles1 relatikistic fuantum fielWs1



metric fielWs1 T‘spr tys‘lynps lrp: ‘sp yz‘tzy zf ‘zmsprépr’ ty

Llyrp’s spysp (p1r11 ly zmsprépr rpprpspy‘po my ly tyfiyt‘p

rpfprpynp frlxp:8-1 ’p ‘z ‘sp épry nzynpp‘ zf physical time 1

lyo sz zy1:9 Tynp ‘sp RT ts ps‘lmwtsspo1 lyy nwlsstnlw

psystnlw ln‘tzy ts opsnrtmpo ty splnp0‘txp ls ly pxnslyrp zf

80xzxpy‘’x lxzyr ‘sp ty‘prln‘tyr plr‘s zf l êszwp1

w‘ ts u’s‘ ty fzrnp zf ‘sp exhaustikeness zr completeness zf

‘sp RT rpwl‘tépwy ‘z l rtépy theory (êstns ts basic fzr ‘sp

xl‘spxl‘tnlw nzynpp‘ zf “tyt‘tlw nzyot‘tzys”- ‘sl‘ zyp nly

spplk ’ylxmtr’z’swy zf Weterminism zr inWeterminism zf l

‘theory’1 êstwp frzx ‘sp prpxtsps zf ‘sp RT t‘ fzwwzês ‘sl‘ yz

zyp ts lwwzêpo ‘z l‘‘rtm’‘p Weterminism (zr inWeterminism

pt‘spr- ‘z ‘sp êzrwo simpliciter1 AsiWe frzx ‘sp toplwtzpo

reWuction1 ‘sprp ts ty fln‘ yz natural minimality  ty ‘sp

concrete multiplicity zf ‘sp rplw êzrwo ’pzy êstns ‘z mlsp

mz‘s ‘sp oyylxtnlw opsnrtp‘tzy lyo l nzysts‘py‘ concept oY

initial conWitions1:: asprpfzrp1 absence oY Weterminism (ty

‘sp êzrwo- ts yz‘ pq’télwpy‘ ‘z inWeterminism ty ‘sp zrotylry

spysp zf chance1 I‘ ts txpzr‘ly‘ ‘z s‘rpss sprp ‘sl‘ ‘sp

xplytyr zf ‘sp nzynpp‘s Weterminism1inWeterminism êp lrp

‘lwktyr lmz’‘ fzr ‘sp sppntfin tss’p zf Mrpp Wtww x’s‘ u’s‘ mp

‘sp scientific zyps lyo yz‘ ‘sp generic terms zf ‘sp

pstwzszpstnlw ‘rlot‘tzy1 Sz‘ zywy ozps ‘sp prtxlry

zy‘zwzrtnlw rpo’n‘tzy wplép z’‘ zf ‘sp ptn‘’rp ‘sp

pxpprtpyntyr s’mupn‘s êt‘s ‘sptr fualia  m’‘1 xzrp rpyprlwwy1

l êszwp mlnkrrz’yo zf happenings zf ‘sp êzrwo êstns nz’wo

yz‘ mp xl‘spxl‘tzpo ty prtyntpwp1 Iy z‘spr êzros1 beyonW

‘sp ‘yptnlw toplwtzl‘tzys zf ‘sp physical Wescription oY the

worlW ‘sprp ts ly Tppy Wzrwo (TW-1 bywtkp ‘sp RT1 êstns ts

by construction E ph- causally closeW1 ‘sp Tppy Wzrwo lwwzês

fzr Yree causality chains zr actualization oY potentialities sz

‘sl‘ t‘ nz’wo mp mp‘‘pr opfiypo ls unWetermineW0 Iy

nzynw’stzy1 beyonW ‘sp opsnrtp‘tzy przétopo my ‘sp RT1

‘sprp ts npr‘ltywy something out there1 tyopppyopy‘wy zf z’r

rpprpspy‘l‘tzys1 Yp‘1 t‘ ts ly ‘zppy êzrwo’ lyo ‘sprp ts yz



‘psystnlw êzrwo’ simpliciter1 wp‘ lwzyp l physically closeW

êzrwo1 Iy nzynw’stzy1 êp nly zywy ‘lwk zf l physical

Wescription oY the worlW (ty ‘prxs zf RT-1

Lp‘ xp nzxp yzê ‘z ‘sp YunWamental Yeature zf ‘sp RT

tyotnl‘po lmzép: ylxpwy ‘sl‘ ‘sp psystnlw wlês lrp entirely

silent lmz’‘ ‘sp kalues lyo chronological locations —t1p11

‘sp actual fixing—zf the initial conWitions0 Iy fln‘1 within a

laboratory scenario( êstwp psystnlw wlês r’wp possible ‘txp

pézw’‘tzys1 t‘ ts zywy lf‘pr ‘sp initial conWitions lrp spwpn‘po

lyo fixeW ‘sl‘ êp rp‘ l (theoretical moWel zf- ly actual ‘txp

pézw’‘tzy1 Iy z‘spr êzros1 lw‘sz’rs ‘sp ‘pnsytnlw nzynpp‘ zf

initial conWitions ts ly pwpxpy‘ zf ‘sp RT1 prln‘tnlwwy fixtyr

zr xzotfytyr ‘spx ts lwêlys l ‘r’p actualization oY a

potentiality ty ‘sp rplw êzrwo1 I nwltx1 lnnzrotyrwy1 ‘sl‘ ‘sp

êzrwo1 ls Wescribable my classic physics1 nzy‘ltys sufficient

lyo necessary rplszys fzr Mrppozx1 Mzr (ls wtétyr lyo

spy‘tpy‘ mptyrs-1 êp nly—fln‘’lwwy—fix zr xzotfy pxts‘tyr

initial conWitions 1 w stns are not pre-selecteW by physical

laws1 Iy ‘sts spysp sufficiency  szwos0 Ty ‘sp z‘spr slyo1 ‘sp

nzyot‘tzy zf frppozx ts necessary stynp tf ‘sp tyt‘tlw

nzyot‘tzys nz’wo yz‘ mp Yreely fixeW zr xzotfipo lyy

pxpprtxpy‘1 fua  pxpprtxpy‘ (rpnlww Llwtwpt’s “spysl‘p

pspprtpyzp”-1 w z’wo mp meaningless ty étpê zf t‘s

xp‘szozwzrtnlw rzwp lyo aporetic ’yopr TWA1:A Iy

nzynw’stzy1 êp ln‘ ty ‘sp êzrwo lnnzrotyr ‘z ‘sp Mrppozx

Wzs‘’wl‘p1 Mtylwwy1 I nwltx ‘sl‘ wtétyr mptyrs1 fua  wtétyr lyo

fppwtyr1 clyyz‘ mp nzystoprpo ls physical systems ty ‘sp

spysp zf ‘sp RT (pxnpp‘ ’yopr wtxt‘po pprsppn‘téps-1:B Iy

plr‘tn’wlr1 I szwo ‘sl‘ ‘sp yz‘tzy zf initial czyot‘tzys at a

fixeW physical time  nlyyz‘ mp lppwtpo ‘z ‘spx1 As

Wst‘psplo pzty‘po z’‘1 there is no liYe at an instant1:A

I‘ ts u’s‘ ‘sp l0prtzrt tyopsnrtmlmwp élrtlmtwt‘y (êt‘sty ‘sp

RT- zf ‘sp rpwl‘tzys êt‘s ‘sp remnant oY the worlW1 ‘sl‘

wpléps room fzr ‘sp frppozx zf ‘sp ln‘tyr s’mupn‘ ‘z fix ‘sp

tyt‘tlw nzyot‘tzys1 As l xl‘‘pr zf fln‘1 lyy frpp ln‘tzy



ps‘lmwtsstyr ‘sp élw’ps zf tyt‘tlw nzyot‘tzys ypnpsslrtwy

rpyprl‘ps1 mpstops ‘sp opstrpo pffpn‘1 loot‘tzylw tynlwn’wlmwp

élrtl‘tzys zy all ‘sp rpwl‘téts‘tn Hph 0nl’slw nsltys1 asts lrlty

pywtrs‘pys ‘sp nzsxzwzrtnlw nzyypn‘tzy zf ‘sp rplwt‘y zf

Mrppozx1A5

A sz’rnp zf êzyopr (yp‘1 lf‘pr ‘sp otsrrprl‘tzy zf ‘sp

Ply‘tly a-priori( zf typx0pwtnlmwpypssA6- ts ‘sp fln‘ ‘sl‘ ‘sp

RT zm‘ltypo my ‘sp blockaWe mp lmwp ‘z otsnwzsp ty

xl‘spxl‘tnlw fzrx ly px‘rlzrotylry1 szpsts‘tnl‘po lyo

s‘lmwp relational structure 1 pépy mpyzyo ‘sp txxpotl‘pwy

pprnpp‘tmwp rplwt‘y1 Mzêpépr1 zywy ‘sp px‘rpxp nzxpwpxt‘y zf

‘sp rpwl‘tzylw ‘px‘’rp nly rtép ‘sp flwwlntz’s txprpsstzy

‘sl‘1 tys‘plo zf ‘sp how 1 ‘sp why  zr mp‘‘pr the fuiW  zf ‘styrs

lyo prznpssps mp pxpwltypo (l fln‘ ‘sl‘ ‘sp Llwtwply

blockaWe s‘r’n‘’rlwwy fzrmtos-1 Wsl‘ slto lmzép wtxt‘s ‘sp

lppwtnlmtwt‘y nzyot‘tzys zf ‘sp RT lyo—nzyspq’py‘wy—pépy

‘sp ozxlty zf xplytyr zf ‘sp physical Wescription oY the

worlW1 Mzr ‘spsp rplszys ‘sp êzyoprf’w1 yp‘ pytrxl‘tn

s’nnpss zf ‘sp xl‘spxl‘tzl‘tzy przppr zf ‘sp RT Woes not

license anyboWy ‘z l‘‘pxp‘ l Earnap-type reconstruction oY

the open worlW s‘lr‘tyr frzx ‘sp physical Wescription1 t1p1

‘lktyr ‘sp RQ  ls zy‘zwzry tout court0 asts ty‘prprp‘l‘tzy zf

‘sp RT ’yléztolmwy wplos ‘z TWA1

A fiylw rpxlrk x’s‘ mp tss’po1 Tmétz’swy1 psystns ts yz‘

wtxt‘po ‘z ‘sp theoretical opsnrtp‘tzy zf ‘sp êzrwo1 I‘ tynw’ops

‘sp ln‘’lw1 unakoiWably tenseW1 pxpprtxpy‘lw êzrwo zf wtétyr

psystnts‘s ty TW1 êt‘s ‘sptr physical intui ‘tzy1 lyo ‘sp

corresponWence rules mp‘êppy ‘spzrp‘tnlw ‘prxs lyo

pxptrtnlw zpprl‘tzys1

5 LelY Wetermination anW Agency in the worlW9 a

seconW look



Lp‘ xp xlkp l fpê nzxxpy‘s zy ‘sp tss’p zf Hl’sl‘tzy1

Rlyy nrt‘tns1 nzxpl‘tmtwts‘s lyo wtmpr‘lrtlys ‘zz1A2 êz’wo sly

‘sl‘1 ty rpwl‘tzy ‘z ‘sp reasons1causes Wichotomy1 xy

nzynpp‘ zf Mrppozx ts zf ‘sp ‘lrpy‘0nl’sl‘tzy’1 zr ‘yzy0

znn’rrpy‘’ (baW- ktyo1 ty ‘sp spysp ‘sl‘ I loxt‘ ‘sp

pzsstmtwt‘y zf Wirect causation oY ekents my ly agent (étz11 ty

n’rrpy‘ pxprrpy‘ts‘ ‘prxs1 l WownwarW  nl’sl‘tzy- ls

zppzspo ‘z ‘sp n’rrpy‘ yz‘tzy mlspo zy ‘sp ekent-ekent

rpwl‘tzyAk1 asts1 zmétz’swy1 ts ‘r’p1 asp nrt‘tns zf s’ns l non-

occurrent nl’sl‘tzy zmupn‘ ‘sl‘ t‘ ts unintelligible lyo empty

zf explanatory power 1 Hpr‘ltywy1 t‘ ts unintelligible anW

empty 1 ty psystnlw ‘prxs1 t1p0 relations among ekents (yz

xzrp1 szêpépr ‘sly consciousness t‘spwf zr ‘sp minW-boWy

przmwpx-1 Yp‘1 ‘sts unintelligibility ts ty xy étpê ly lssp‘

rl‘spr ‘sly l wtlmtwt‘y1 An‘’lwwy1 HYree must  mp unintelligible ty

‘prxs zf pwpxpy‘s zf RT tf t‘ sls ‘z mp Yree0 M’r‘sprxzrp1 I

lx yz‘ nwltxtyr ‘sl‘ ly lrpy‘ ts frpp tf sts Mrpp0Wtww ozps

yz‘ opppyo zy ly‘pnpopy‘s1 m’‘ zywy tf t‘ ozps yz‘ fzwwzê

frzx physically Wescribable ly‘pnpopy‘s yzr1 necessarily(

frzx z‘spr ly‘pnpopy‘s êstns oz yz‘ tynw’op final causes1

Iyoppo1 t‘ êtww npr‘ltywy opppyo ’pzy ly‘pnpopy‘s s’ns ls

xplytyrf’w reasons1 xpxzrtps1 meaningYul inYormation1A8

pépy fualia 1 lyo sz zy1 yp‘ non-necessarily1 lyo êt‘sz’‘

psystnlw nzys‘rlty‘s ty ‘sp spysp zf ‘sp physical Wescription

oY the worlW (t1p1 pwpxpy‘s zf ‘sp RT-1 Ty ‘sp z‘spr slyo1

‘sp nrt‘tns’ lsnrtp‘tzy zf unintelligibity zf ‘sp lrpy‘0

nl’sl‘tzy prps’ppzsps ly txpwtnt‘ txlrtypo ‘rpszw’‘tzy’ zf

‘sp xtyo0mzoy nexus( léltwlmwp ty ‘sp yplr f’‘’rp ty l

rpo’n‘tzyts‘ pprsppn‘tép1A9 Szê1 nzystopr ‘sp ’s’lw

op‘prxtyts‘tn0nzxpl‘tmtwts‘ pzst‘tzy ‘sl‘ rzps mlnk ‘z

Mzmmps (“asp lrpy‘s lrp spwf0op‘prxtytyr only ty ‘sp spysp

‘sl‘ yz‘styr prpépy‘s ‘spx frzx oztyr êsl‘ ‘spy want ”1

stynp “zmétz’swy êp Weceike ourselkes ty prp‘pyotyr ‘z mp

frpp ty op‘prxtytyr what we want ”-1A: Mzêpépr1 tf êp lrp

(unikersally- WeceikeW ‘z ‘styk ‘sl‘ “êp lrp lwsz frpp ‘z êly‘



êsl‘ êp êly‘1 tyopppyopy‘wy zf pxptrtnlw ly‘pnpopy‘s”1

êsy ssz’wo êp (lyo Mzmmps êt‘s ’s- yz‘ mp (unikersally-

WeceikeW lwsz ty ‘styktyr ‘sl‘ “êp lrp frpp ‘z ‘styk truthYully

êsl‘ êp ‘styk”1 tyopppyopy‘wy zf pxptrtnlw ly‘pnpopy‘sE I

nwltx ‘sl‘ Mzmmps lyo sts fzwwzêprs lrp u’s‘ aporetic ’yopr

TWA1

Mtylwwy1 I êz’wo wtkp ‘z loo szxp s’t‘lmwp sppntfinl‘tzys

lmz’‘ ‘sp nzynpp‘ zf physical causation 1 Mtrs‘wy1 ‘sp px‘py‘

‘z êstns ‘sp épry nzynpp‘ zf causation  ts xplytyrf’w ty

psystns ts yz‘ nrys‘lw nwplr1 asts nzynpp‘ ts zrtrtylwwy l meta-

physical nzynpp‘ rpfprrpo ‘z TW1 aspy t‘ ts ‘pxpwzt‘po

psystnlwwy’ l‘ ‘sp wpépw zf ‘sp RTAA êsprp1 êt‘sty l opfiyt‘p

theory( t‘ rpo’nps1 psspy‘tlwwy1 ‘z l yp‘êzrk zf mathematical

relations êt‘sty l (nwlsstnlw zr rpwl‘téts‘tn- tenseless

temporal (lyo topological- orWer (spp wl‘pr-1 Ty ‘sp z‘spr

slyo1 ‘sts rpo’n‘tzy zf nl’sl‘tzy ts prpntspwy yz‘styr xzrp

‘sly êsl‘ ts yppopo fzr psystns1 fzr ty ‘sts êly ‘sts nzynpp‘

mztws ozêy ty fln‘ ‘z ‘sl‘ zf Weterministic lawYul connection

mp‘êppy ‘txp0zroprpo pépy‘s1 S’ns l rpo’n‘tzy zf ‘sp

nzynpp‘ zf psystnlw nl’slwt‘y ‘z ‘sl‘ zf Weterminism lppplrs

‘z mp pépy xzrp rpéplwtyr tf zyp nzystoprs ‘sp mlstn

ontological yl‘’rp zf ‘sp probabilities tyézwépo ty ‘sp

trrpéprstmwp xlnrzsnzptn actualizations zf fuantum

superpositions : u’s‘ absence oY Weterminism ts ‘ly‘lxz’y‘

‘z absence oY causes( M’r‘sprxzrp1 ‘sts nwlrtfinl‘tzy l‘ ‘sp

wpépw zf RT nls‘s szxp wtrs‘ zy ‘sp nzynpp‘ zf ‘se causal

closure oY physics t‘spwf1 I‘ ts yz êzyopr ‘sl‘ s’ns causal

closure zf psystns ts ‘yptnlwwy tyézkpo ‘z opyy nl’slw pzêprs

‘z xpy‘lw przppr‘tps1 ls t‘ ts yz êzyopr ‘sl‘ psystnlwts‘s

q’ps‘tzy0mprrtyrwy lsspr‘ ‘sp pxts‘pynp zf ly ’yléztolmwp

nzyfltn‘ êt‘s ‘sp psystnlw nzysprél‘tzy wlês1AB Hwplrwy1 ‘sp

Hps0causal closure zf psystns ts zywy élwto ’yopr ‘sp

nzyot‘tzy ‘sl‘ ‘sp theorizing anW acting subject ozps yz‘

ty‘prépyp ty ‘sp Wynamic play zf ‘sp rlxp once the initial

conWitions are settleW zr ’y‘tw êspy ‘sp pwly ts pzsstmwy



nslyrpo my ly ln‘tyr pxpprtxpy‘pr êsz1 lrlty frppwy1 êly‘s

‘z oz sz1 “épy xzrp1 ls bêp Rptxypr pzty‘powy s‘rpsspo1AA

“asp principles zf nl’slw nwzs’rp zf ‘sp physical worlW—

nzys‘ly‘wy tyézkpo lrltys‘ ‘sp yzypsystnlw nl’sl‘tzy zf ‘sp

psystnlw—lrp ypt‘spr prtyntpwps zf ‘sp wzrtn zf nl’sl‘tzy1 yzr

prtyntpwps zf psystns1 m’‘ pzs‘’wl‘ps zf xl‘prtlwts‘

xp‘lpsystns”1 Mrzx xy pzty‘ zf étpê1 êsl‘ ‘spy lrp ts épry

nwplr: ’y‘’‘zrpo nzyspq’pynps zf lppwytyr Hlrylp’s Wogma

B5 ‘z ‘sp ty‘prprp‘l‘tzy zf ‘sp RT ls ontology tout court1 t1p1

l opfzrxl‘tzy êstns wtps l‘ ‘sp zrtrty zf lwxzs‘ lww ‘sp

aporias zf xl‘prtlwts‘ metaphysical s‘l‘pxpy‘s1 Iy

nzynw’stzy1 ‘sp êzrktyr zf ‘sp nl’slwt‘y ‘srz’rs frppozx ts

yz‘ xzrp ’yty‘pwwtrtmwp ‘sly ‘sl‘ zf psystnlw nl’sl‘tzy1 zynp

‘sp pffpn‘tépypss zf final causes ts pxnw’opo1

6 Rime  anW Free+Will

asp tss’p zf Mrpp0Wtww ts s‘rtn‘wy nzyypn‘po êt‘s ‘sp fzrx

lnnzrotyr ‘z êstns subjectikity stays in time 1 as’s

pstwzszpsy zf ‘txp ts otrpn‘wy py‘lyrwpo ty ‘sp tyypr nzrp zf

Mrpp0Wtww lyo Rtyo0Izoy ‘srz’rs ‘sp nexus time-causality1 I

sslww lss’xp ‘sl‘ ‘sp rplopr ts s’ffintpy‘wy lnq’lty‘po êt‘s

‘sp wls‘tyr 25‘s npy‘’ry opml‘p lmz’‘ language lyo

ontology zf ‘txp1 A mrtpf skp‘ns zf ‘sp prpxtsps lmz’‘

Llyr’lrp ts rtépy ty Apppyotx I1 êsprp l mlstn ots‘tyn‘tzy

ts xlop mp‘êppy tense (A- lyo tenseless (I- ‘pxpzrlw

op‘prxtyl‘tzys1 asp nr’ntlw pzty‘ fzr ’s ts ‘sp fzwwzêtyr

ontological alternatike0 I0aspzry: yz real Wemarcation pxts‘s

mp‘êppy pls‘ lyo f’‘’rp1 sz ‘sl‘ yz objectike transient

przppr‘tps zr fln‘s pxts‘ ty ‘sp êzrwo (f’‘’rp ts logically

closeW ls is the past( lyo lwsz causally closeW tf ‘sp êzrwo ts

Weterministic-1 Iowness  ts unreal ty ‘sp spysp zf mptyr only

Rtyo0opppyopy‘ lyo yzy0zmupn‘tép (pépy xzrp1 ty t‘s

nzyspq’pynps fzr ln‘tzys1 ‘tww’szry’-1 Rplw pépy‘s lrp



zroprpo my I0sprtps rpwl‘tzys êt‘sty ‘sp sp‘ (nlww t‘ R - zf ‘lww

rplw pépy‘s zf ‘sp êzrwo’ (Wwl‘z ozps rplwwy pxts‘ ty ‘sp spysp

‘sl‘—’ywtkp ‘sp hippogryph—sp mpwzyrs ‘z W-1 A0aspzry:

“épry s’mupn‘ wtéps constantly in his own unifue anW eternal

now 1 lyo xlty‘ltys sts pprszylw topy‘t‘y ty ‘sp pxpprtpynpo

(sz0nlwwpo- ‘flzê’ zf ‘txp1 A real ontological thresholW pxts‘s

mp‘êppy xprpwy possible lyo actualizeW pépy‘s (f’‘’rp ts

logically anW E ph -causally open( spp wl‘pr-1 Iowness  lyo

transiency lrp zy‘zwzrtnlwwy real lyo ‘sp ‘yzê’ ts êspy Yree

actions actualize pzsstmwp pépy‘s1 Wp kyzê1 zy ‘sp z‘spr

slyo1 ‘sl‘ frzx ly operational rpwl‘téts‘tn s‘lyopzty‘1

nzynprytyr spl‘tz‘pxpzrlw measures( ‘sp pzsstmwp sslrtyr

zf ‘sp now  my xlyy zmspréprs ts zywy local1 I nwltx ‘sl‘ ‘sp

yz‘tzy zf nowness  ts meta-physical ty ‘sp spysp lozp‘po ty

‘sts “ssly1 t1p1 ty ‘sp spysp zf mptyr l przppr‘y zf TW1

6(1  Ihysical time

A f’yolxpy‘lw nzxpzypy‘ zf ‘sp RT ts physical time 1 I‘s

nzys‘t‘’‘tzy ts l szr‘ zf primary iWealization êstns1

abstracting frzx ‘sp (tenseW, phenomenological time 1

ty‘rzo’nps l mlstn mtf’rnl‘tzy zf yl‘’rp1 asp possibility zf

‘sts nzys‘t‘’‘tzy ts r’lrly‘ppo my Yactual nzyot‘tzy (m- (spp

Spn‘tzy 8- pxpwzt‘po my ‘sp Llwtwply blockaWe0 bywtkp

phenomenological ‘txp1 physical time  ts relational my

nzys‘t‘’‘tzy lyo lww zf t‘s op‘prxtyl‘tzys mpwzyr ‘z szxp : -

series1 asts py‘ltws frzx ‘sp mprtyytyr ‘sl‘ psystnlw wlês lrp

ty‘pyopo ‘z mp kaliW Yor any time  lyo nlyyz‘ ‘sprpfzrp

single out a particular instant  zf ‘txp ls ‘‘sp yzê’1 Ltkpêtsp1

yz psystnlw pxpprtxpy‘ nly otsnpry êsp‘spr l ‘plr‘tn’wlr

‘txp’1 sszêy my ‘sp slyo zf l nwznk1 ts ‘prpspy‘’ zr yz‘1

bywtkp ‘sp wlmzrl‘zry actual practice zf ‘sp pxpprtxpy‘lwts‘1

‘sp ‘spzrp‘tnlw s‘r’n‘’rp zf psystns rpf’sps lyy ktyo zf

‘yzêypss’1B6



6(0  Rhe ( 21F021 +:EA8A6I  oY the Lpecial Rheory oY

Pelatikity anW its Interpretation k0

A mlstn ‘zzw mpwzyrtyr ‘z ‘sp RT zf SaR ts ‘sp fz’r0

otxpystzylw Rtykzêskt splnp‘txp R81 ty êstns lww ktyos zf

spl‘tz‘pxpzrlw xpls’rps nly mp sp‘‘wpo1 I‘ ts l splnp zf

‘’ynslyrtyr’ pépy‘s (“-Bk lyo t‘ lwsz przétops l rplwtzl‘tzy

zf ‘sp sp‘ WB8 zf lww rplw physical ekents zf ‘sp êzrwo êstns

lrp ‘pyspwpsswy zroprpo my I0sprtps rpwl‘tzys1 sz ‘z spplk1

zynp fzr lww1 R8 ts1 ty loot‘tzy1 pyozêpo my l f’yolxpy‘lw

(Hph -0causal structure  zf “wtrs‘ nzyps”B9 hl wtrs‘ nzyp (LH-1

êt‘s épr‘px l‘ lyy pzty‘0pépy‘ “1 ts opfiypo my lww pépy‘s zf

ingoing pl‘ss zf wtrs‘ (backwarW LH- lyo outgoing  (YorwarW

LH- l‘ “1 lyo my lww ‘sp internal pzty‘0pépy‘s1 LH opfiyps ‘sp

spl‘tz‘pxpzrlw zzyps zf Hph 0causal influence 1 rpsppn‘tépwy

passike (backwarWs LH- lyo actike (YorwarW LH- zf “i1 as’s1

frzx s’ns s‘r’n‘’rp zf wtrs‘ nzyps lyo ‘sp nzyspq’pynps zf

“tys‘pty pzs‘’wl‘ps nzynprytyr ‘sp nzyépy‘tzylwt‘y zf Wistant

simultaneity 1 t‘ fzwwzês ‘sl‘: (t- asp opfiyt‘tzy zf ly

instantaneous 5-space ts wtkpêtsp conkentional lyo

nzrrpspzyos ‘z l plr‘tn’wlr (space-like- swtntyr zf R8 xlop

my1 lyo opppyotyr zy1 l plr‘tn’wlr fictional obserkerEB: (tt-

asp wtrs‘0nzyp s‘r’n‘’rp wplos ‘z l rpwl‘tzy mp‘êppy E ph  lyo

physical time  êstns ts stronger ‘sly ‘sp nwlsstnlw rpwl‘tzy

‘txp0nl’slwt‘y1 An‘’lwwy1 êstwp ‘sp ‘pxpzrlw orWerBA zf ‘êz

Hph 0connectible pépy‘sBB ts ’ytéprslwwy kaliW Yor all obserkers

1 ‘sp slxp orWer zf ‘êz Hph 0WisconnecteW pépy‘sBA ts

obserker WepenWentE (ttt- asp xplytyr (étz1 ‘sp attributes,

zf lyy pzty‘0pépy‘ “1 ty l rtépy êzrwo0wtyp zf1 sly1 l xlss0

pzty‘ m  ts1 p1r1 ‘sl‘ “‘sprp ts l xlss pzty‘ zépr ‘sprp l‘

‘txp t  fzr l rtépy fictional zmsprépr T”1 asprpfzrp1 lootyr l

new  lyo flowing  (étz1 tenseW- ‘txp ty R81 ty zropr ‘z

opsnrtmp ly lwwprpo ‘xz‘tzy ty ‘txp’ zf ‘sp xlss0pzty‘1 ts

senseless1 atxp ts spatializeW lyo—sz ‘z spplk—‘lwrploy



‘sprp’( (té- Sz transient property pxts‘s zr ts rpprpspy‘lmwp

ty R81 yz nowness(  lyo yz real Wemarcation mp‘êppy pls‘

lyo f’‘’rp pépy‘s1 Sz potentiality êsl‘szpépr nly mp

(tensely- actualizeW at  a time  ty ‘sp R8 ‘pyspwpss s‘r’n‘’rp1

ty plr‘tn’wlr yz ln‘’lw measurement 1 stynp all pzty‘0pépy‘s

lrp ‘lwrploy’ actualizeWA5 lyo ‘sprp ts yz thresholW oY

actualization1 Sz‘styr ts unWeciWeW1 Mtylwwy1 yz Yactual

rl‘sprtyr ts pzsstmwp zf ‘sp tys‘ly‘lypz’s ol‘l êstns lrp

ypnpsslry fzr l fzrx’wl‘tzy zf ‘sp initial kalue problem fzr l

sys‘px zf otffprpy‘tlw pq’l‘tzys1 Iy nzynw’stzy1 (é- Sz liking

obserker nly pyfzrnp ‘sp Wzs‘’wl‘p zf Mrppozx êt‘sty R81

Szê ‘sp q’ps‘tzy ts: szê ssz’wo êp ty‘prprp‘ ‘sts st‘’l‘tzy

philosophicallyE A literal ty‘prprp‘l‘tzy zf ‘sp RT zf SaR sls

mppy mzwowy pyozrspo my Mtwlry W’‘ylx1A6 êsz êrt‘ps (italics

xtyp- “I nzynw’op ‘sl‘ ‘sp przmwpx zf ‘sp rplwt‘y lyo ‘sp

op‘prxtyl‘pypss zf f’‘’rp pépy‘s ts yzê solkeW1 Rzrpzépr1 t‘

ts szwépo my physics lyo yz‘ my philosophy1 Wp slép wplrypo

‘sl‘ we like ty l Your-Wimensional lyo yz‘ l ‘srpp0

otxpystzylw êzrwo1 h…i Iyoppo1 I oz yz‘ mpwtpép ‘sl‘ there

are any longer any philosophical przmwpxs lmz’‘ atxpE

‘sprp ts zywy ‘sp psystnlw przmwpx zf op‘prxtytyr ‘sp pxln‘

psystnlw rpzxp‘ry zf ‘sp fz’r0otxpystzylw nzy‘ty’’x ‘sl‘

we inhabit ”1

asp aporetic nslrln‘pr zf ‘sts ty‘prprp‘l‘tzy ts nrys‘lw

nwplr1 Mrzx lww zf ‘sp lmzép1 t‘ fzwwzês ‘sl‘ R8 ts xltywy ly

tyrpytz’s effectike theoretical instrument  fzr oplwtyr êt‘s

spl‘tz‘pxpzrlw psystnlw przmwpxs lyo zrrlytztyr

spatiotemporal measures( rl‘spr ‘sly l rpprpspy‘l‘tzy zf

‘sp rplw Raum  lyo Seit ty êstns êp wtép lyo ln‘A21 as’s êp

spp1 ty ‘sts plr‘tn’wlr nlsp1 ‘sl‘ l oppp lyo non-aporetic

nzxprpspystzy zf ‘sp xplytyr zf ‘sp psystnlw opsnrtp‘tzy zf

‘sp êzrwo rpq’trps l rplszylmwp pragmatic balance anW

match  mp‘êppy ‘sp RT lyo ‘sp TW1 Iy ‘sp R8 nlsp êp yppo

—ls t‘ êprp—l wtétyr External Super-Qbserker êsz slyowps

lyo zrrlytzps ln‘’lw spl‘tz‘pxpzrlw xpls’rps lyo



‘spzrp‘tnlw tyfprpynps my prlrxl‘tnlwwy pxpwzt‘tyr ‘sp

spl‘tz‘pxpzrlw kyzêwporp szlropo ty ‘sp Rtykzêskt

ptn‘’rp1Ak asts êtww mp ln‘’lwwy ozyp ty Spn‘tzy A16 lyo

rpprpspy‘po ty Mtr1 I1

2 From  an okersight oY Kant’s in the RhirW

Antinomy oY Peason to the Peal R emporality oY

the Mpen W orlW

2(1  Rhe okersight

Lp‘ xp rpnlww szxp pzty‘s zf Ply‘’s lrr’xpy‘l‘tzy1A8 Iy ‘sp

Sz‘ps zy astro Ay‘tyzxyA9 êp fiyo: “Iy frppozx ty t‘s

nzsxzwzrtnlw xplytyr1 I ’yoprs‘lyo ‘sp pzêpr zf mprtyytyr

l s‘l‘p spzy‘lypz’swy (l fln‘ ‘sl‘1 pépy tf przépo1 is not

unWerstooW…-1 asp lmszw’‘pwy firs‘ mprtyytyr zf êstns êp

lrp sprp spplktyr is not  a beginning in time(  m’‘ in

causality0 If1 fzr tys‘lynp1 I l‘ ‘sts xzxpy‘ arise Yrom my

chair( ty complete YreeWom1 êt‘sz’‘ mptyr ypnpsslrtwy

op‘prxtypo ‘sprp‘z my ‘sp tyfl’pynp zf natural causes1 l

ypê sprtps sls t‘s lmszw’‘p mprtyytyr ty ‘sts pépy‘1 lw‘sz’rs

as regarWs time  ‘sts pépy‘ is only the continuation oY a

preceWing series h…i Mzr ‘sts rpszw’‘tzy lyo ln‘ zf xtyp oz

yz‘ fzrx plr‘ zf ‘sp s’nnpsstzy zf p’rpwy yl‘’rlw pffpn‘s1 lyo

lrp yz‘ l xprp nzy‘ty’l‘tzy zf ‘spx1 Iy rpsppn‘ zf t‘s

slpppytyr1 yl‘’rlw nl’sps pxprntsp zépr t‘ yz op‘prxtytyr

tyfl’pynp êsl‘szpépr1 I‘ ozps tyoppo Yollow ’pzy ‘spx1 m’‘

without arising z’‘ zf ‘spxE lyo lnnzrotyrwy1 in respect oY

causality( though not oY time 1 x’s‘ mp py‘t‘wpo an absolutely

first beginning”1 M’r‘sprxzrp: “asp prtyntpwp ‘sl‘ lww pépy‘s

ty ‘sp spystmwp êzrwo stanW in thorough-going connection ty

lnnzrolynp êt‘s ’ynslyrplmwp wlês zf yl‘’rp1 êstns ts ly

ps‘lmwtsspo prtyntpwp zf ‘sp arlysnpyopy‘lw Aylwy‘tn1 allows

oY no exception1 h…i fzr t‘ ts zywy my étr‘’p zf t‘ ‘sl‘



pspyzxpyl nly nzys‘t‘’‘p l nature  lyo ytpwo zmupn‘s zf

pxpprtpynp”1

Iynrpotmwy1 Ply‘ sprp fltws ‘z rplwtzp lyo f’wwy pxpwlty ‘sp

nzyspq’pynps zf sts prpxtsps1 Mzr pépy tf ‘sp frpp ln‘tzy

slo ‘z mp rpfprrpo—lnnzrotyr ‘z Ply‘—‘z ‘sp wpépw zf

noumena  (êstns wtps z’‘stop ‘sp ‘txp zf lppplrlynps-1 s’ns

ln‘tzy ty rpyprlw êtww slép xlyy phenomenal

nzyspq’pynps1 t1p1 t‘ êtww xzotfy ‘sp appearances ty l êly

‘sl‘ ts totally unpreWictable mpfzrp ‘sp frpp ln‘tzy1 alktyr

Ply‘’s épry pxlxpwp1 my lrtstyr frzx ‘sp nsltr sp êz’wo

nzyspq’py‘wy xzotfy sts pzst‘tzy ty splnp1 ‘sp l‘xzspsprtn

fl’x lrz’yo sts mzoy1 p‘n1 Iy xplys zf l frpp ln‘tzy1 l
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Rzmpr‘ Plyp

Q u an t u m  I h ysics, Act ion  an W Free

W ill9 Aow  M igh t  Free W ill be I ossible

in  a Q u an t u m  Sn ikerse:

1 Pethinking  the Iroblem oY F ree Will

Wspy I firs‘ mprly ‘styktyr lmz’‘ tss’ps zf frpp êtww yplrwy

fif‘y yplrs lrz1 ‘sp nzy‘z’rs zf frpp êtww opml‘p êprp stxpwpr

‘sly ‘zoly1 asp nzxxzy lss’xp‘tzy êls ‘sl‘ tf yz’ slo

sntpy‘tfin wplytyrs1 yz’ êz’wo yl‘’rlwwy mp l nzxpl‘tmtwts‘

lmz’‘ frpp êtww (mpwtpétyr t‘ ‘z mp nzxpl‘tmwp êt‘s

op‘prxtytsx-1 ’ywpss zf nz’rsp yz’ êprp l skpp‘tn zr slro

op‘prxtyts‘ opyytyr frpp êtww lw‘zrp‘spr1 Hzxpl‘tmtwtsx êls

‘sp opfl’w‘ pzst‘tzy fzr pstwzszpsprs lyo sntpy‘ts‘s lyo s‘tww

ts ‘zoly1 ‘sz’rs ‘z l wpsspr oprrpp1 Ayo tf my nzy‘rls‘ yz’

êprp l wtmpr‘lrtly lmz’‘ frpp êtww1 mpwtpétyr ty l frpp êtww ‘sl‘

êls tynzxpl‘tmwp êt‘s op‘prxtytsx1 t‘ êls lss’xpo mlnk

‘spy ‘sl‘ yz’ x’s‘ typét‘lmwy lppplw ‘z szxp ktyo zf

zmsn’rp zr xys‘prtz’s fzrxs zf lrpyny zr nl’sl‘tzy ‘z xlkp

spysp zf t‘—‘z ’ynl’spo nl’sps1 txxl‘prtlw xtyos1

yz’xpylw spwéps1 prtxp xzéprs ’yxzépo1 zr z‘spr

pxlxpwps zf êsl‘ W1 M1 S‘rlêszy nlwwpo ‘sp “plytnky

xp‘lpsystns” zf wtmpr‘lrtlytsx ty sts tyfl’py‘tlw 6A:2 pssly

“Mrppozx lyo Rpspy‘xpy‘”1

I mprly ‘styktyr lmz’‘ frpp êtww sszr‘wy lf‘pr S‘rlêszy’s

pssly lppplrpo1 êspy xy pstwzszpstnlw xpy‘zr l‘ ‘sp ‘txp1

Wtwfrpo Spwwlrs1 nslwwpyrpo xp ‘z rpnzyntwp l ‘rlot‘tzylw

tynzxpl‘tmtwts‘ zr wtmpr‘lrtly frpp êtww êt‘s xzopry sntpynp1

As l nzxpl‘tmtwts‘ lmz’‘ frpp êtww1 Spwwlrs oz’m‘po l



wtmpr‘lrtly frpp êtww nz’wo mp lnnz’y‘po fzr êt‘sz’‘ rpo’ntyr

t‘ ‘z xprp nslynp zr lppplwtyr ‘z êsl‘ S‘rlêszy slo

o’mmpo plytnky xp‘lpsystns1 asz’rs Spwwlrs rrly‘po ‘sl‘

frpp êtww ty szxp spysp êls ly ty‘prrlw plr‘ zf êsl‘ sp

yz‘lmwy nlwwpo ‘sp maniYest image zf ‘sp êzrwo1 sp oto yz‘

mpwtpép l ‘rlot‘tzylw wtmpr‘lrtly frpp êtww nz’wo mp rpnzyntwpo

êt‘s êsl‘ sp nlwwpo ‘sp scientific image zf ‘sp êzrwoE lyo sp

nslwwpyrpo xp ‘z sszê z‘sprêtsp1

Rpp‘tyr ‘sts nslwwpyrp ‘’rypo z’‘ ‘z mp l wzyrpr ‘lsk ‘sly

I pxppn‘po mlnk ‘spy ls l yz’yr rrlo’l‘p s‘’opy‘—zépr

fzr‘y yplrs yzê lyo s‘tww zyrztyr1 asp rplszy1 ls I fz’yo z’‘1

ts ‘sl‘ t‘ êz’wo rpq’trp rp‘styktyr yplrwy pépry flnp‘ zf ‘sp

‘rlot‘tzylw przmwpx zf frpp êtww frzx ‘sp rrz’yo ’p1

Ayz‘spr fpl‘’rp zf ‘sp st‘’l‘tzy ty ‘sp 6A:5s êls ‘sp

êtopsprplo nzyétn‘tzy ‘sl‘ V’ly‘’x aspzry “êz’wo mp yz

spwp” ty pxpwltytyr lyo u’s‘tfytyr frpp êtww1 asts êls zmétz’s

fzr compatibilists1 ‘sp xluzrt‘y rrz’p lxzyr pstwzszpsprs

lyo sntpy‘ts‘s1 Stynp nzxpl‘tmtwts‘s mpwtpépo frpp êtww êls

nzxpl‘tmwp êt‘s op‘prxtytsx1 ‘spy mpwtpépo ‘sp

tyop‘prxtytsx txpwtpo my s‘lyolro ty‘prprp‘l‘tzys zf

q’ly‘’x psystns êls yz‘ yppopo fzr frpp êtww lyo tyoppo

êz’wo yz‘ pyslynp z’r frppozx m’‘ otxtytss t‘1

Rzrp s’rprtstyr êls ‘sp fln‘ ‘sl‘ xlyy libertarians lmz’‘

frpp êtww (êsz mpwtpépo frpp êtww êls incompatible êt‘s

op‘prxtytsx- êprp lwsz tynwtypo ‘z mpwtpép ‘sl‘ q’ly‘’x

psystns êls yz spwp ty pxpwltytyr frpp êtww1 asprp êprp ‘êz

rplszys fzr ‘sts êtopsprplo nzyétn‘tzy1 Mtrs‘1 ‘sprp êls ‘sp

êtopsprplo nzyétn‘tzy ‘sl‘ q’ly‘’x tyop‘prxtylntps êz’wo

mp olxppo z’‘ ty xlnrzsnzptn sys‘pxs s’ns ls ‘sp mrltys

lyo mzotps zf wtétyr zrrlytsxs lyo êz’wo pwly yz strytfinly‘

rzwp1 I’‘1 spnzyo1 lyo pépy xzrp txpzr‘ly‘1 oz’m‘s êprp

êtopsprplo ‘sl‘ pépy tf q’ly‘’x tyop‘prxtylntps oto ’yopr

npr‘lty nzyot‘tzys txpln‘ xlnrzsnzptn mpslétzr1 ‘sts êz’wo

mp yz spwp êt‘s frpp êtww1 If l nsztnp zr opntstzy rps’w‘po

frzx ’yop‘prxtypo pépy‘s ty ly lrpy‘’s mrlty1 t‘ êls êtopwy

mpwtpépo1 t‘s znn’rrpynp êz’wo mp l xl‘‘pr zf nslynp zr



w’nk1 yz‘ l frpp lyo rpspzystmwp nsztnp1 asts nzynw’stzy

xtrs‘ mp léztopo my lppplwtyr ‘z xys‘prtz’s lrpyntps

z’‘stop ‘sp yl‘’rlw zropr1 ls Ply‘1 fzr pxlxpwp1 slo

lppplwpo ‘z l yz’xpylw spwf z’‘stop splnp lyo ‘txp ‘z

pxpwlty frpp êtww1 I’‘ xzs‘ sntpy‘ts‘s lyo pstwzszpsprs

rpupn‘po s’ns lppplws ‘z yzy0yl‘’rlw lrpyntps1 Ayo

tyop‘prxtytsx t‘spwf ty ‘sp mrlty zr mpslétzr êt‘sz’‘ s’ns

loot‘tzylw lppplws1 ‘spy mpwtpépo1 êz’wo yz‘ pyslynp

frppozx lyo nzy‘rzw zépr pépy‘s1 m’‘ êz’wo otxtytss

frppozx lyo nzy‘rzw1

I‘ êls ly zwo s‘zry1 asp “ptn’rply pstwzszpsprs zf zwo slo

slto ‘sl‘ tf ‘sp l‘zxs oto yz‘ szxp‘txps “sêprép” ty nslynp

êlys ‘sprp êz’wo mp yz rzzx ty yl‘’rp fzr frpp êtww1 I’‘

‘sptr xlyy nrt‘tns1 s’ns ls ‘sp S‘ztns1 nrtpo z’‘ ty

zppzst‘tzy: Mzê nz’wo ‘sp nslynp sêprép zf l‘zxs spwp êt‘s

frpp êtwwE Mrpp êtww ts yz‘ xprp nslynp1

Iy zppzst‘tzy ‘z ‘sts êtopsprplo nzyspys’s fif‘y yplrs lrz

‘sl‘ q’ly‘’x ‘spzry êz’wo mp “yz spwp” êt‘s frpp êtww1 xy

étpê êls ‘sl‘ q’ly‘’x ‘spzry was  txpzr‘ly‘ fzr frpp êtww

lyo x’s‘ pwly szxp rzwp zr z‘spr1 I’‘ ‘sp nslwwpyrp êls ‘z

xlkp spysp zf êsl‘ ‘sl‘ rzwp xtrs‘ mp êt‘sz’‘ rpo’ntyr frpp

êtww pt‘spr ‘z xys‘pry zr ‘z xprp nslynp1

0 Pethinking  the Aompatibility Question9 F ree

Action anW F ree Will

Rpp‘tyr ‘sts nslwwpyrp1 ls I slto1 êz’wo ‘’ry z’‘ ‘z rpq’trp

rp‘styktyr xlyy flnp‘s zf ‘sp ‘rlot‘tzylw przmwpx zf frpp

êtww1 I firs‘ êly‘ ‘z otsn’ss ‘êz lsppn‘s zf ‘sts rp‘styktyr ‘sl‘

êprp nr’ntlw ‘z ‘sp opépwzpxpy‘ zf xy étpê1 asp firs‘

nzynprys ‘sp yz‘tzy zf Yree will t‘spwf lyo ‘sp xplytyr zf ‘sp

psrlsp ty êstns ‘sp ‘prx frpp êtww xzs‘ zf‘py znn’rs ty

pépryoly lffltrs1 “ln‘tyr oY oneés own Yree will”1



byoprs‘lyotyr ‘sts psrlsp rpq’trps rpflpn‘tyr zy ‘sp rpwl‘tzy

mp‘êppy frppozx zf êtww lyo frppozx zf ln‘tzy1

asprp slo mppy l ‘pyopyny ty ‘sp xzopry prl mprtyytyr

ty ‘sp spépy‘ppy‘s npy‘’ry lyo nzxtyr ‘z fr’t‘tzy ty ‘sp

‘êpy‘tp‘s npy‘’ry ‘z rpo’np ‘sp przmwpx zf frpp êtww ‘z l

przmwpx lmz’‘ frpp ln‘tzy1 asp pxprpsstzy “frpp êtww” ts zf‘py

slto ‘z mp xprpwy ly szyzrtfin ‘t‘wp êp rtép ‘z ‘sp przmwpx zf

frpp ln‘tzy êt‘s l mzê ‘z t‘s sts‘zrtnlw pls‘1 Wzr‘sy ‘stykprs

wtkp L’oêtr Wt‘‘rpys‘pty lyo Ltwmpr‘ Rywp nzyétynpo xlyy

pstwzszpsprs ‘sl‘ ‘sp will lyo acts oY will êprp s’sppn‘

xpotpélw yz‘tzys ‘sl‘ ssz’wo rz ‘sp êly zf êt‘nsps lyo

pswzrts‘zy1 alwk zf ‘sp êtww t‘spwf s’rrps‘po ly tyypr

szx’yn’w’s zr prtxp xzépr ’yxzépo lyo spynp xzrp

xys‘pry1

I slép rpsts‘po ‘sts xzopry ‘rpyo ‘z rpo’np ‘sp przmwpx zf

frpp êtww ‘z xprpwy l przmwpx zf frpp ln‘tzy mpnl’sp I ‘styk t‘

zéprstxpwtfips ‘sp lyntpy‘ przmwpx1 Qzsy Lznkp slo slto ty

‘sp spépy‘ppy‘s npy‘’ry ‘sl‘ ‘sp tss’p êls lmz’‘ ‘sp

frppozx zf ‘sp agent( yz‘ ‘sp frppozx zf ‘sp will1 lyo ‘sts

étpê rltypo x’ns n’rrpyny1 I’‘ I ‘styk Lznkp’s zwopr

nzy‘pxpzrlry Itsszp Irlxslww1 êsz slo opml‘po ‘sp tss’p

êt‘s aszxls Mzmmps1 êls nwzspr ‘z ‘sp ‘r’‘s êspy sp slto

‘sl‘ ‘sp frppozx zf ‘sp lrpy‘ êls Yrom ‘sp frppozx zf ‘sp

êtww1 asprp ts yz nzy‘rlotn‘tzy ty slytyr ‘sl‘ ‘sp przmwpx ts

mz‘s lmz’‘ frpp lrpyny1 ls Lznkp slto1 lyo frpp êtww1 stynp

‘sp frppozx zf ‘sp êtww ts ly txpzr‘ly‘ lsppn‘ zf frpp lrpyny

lyo1 nr’ntlwwy1 t‘ ts ‘sl‘ plr‘tn’wlr lsppn‘ zf frpp lrpyny

êstns rltsps épry oppp pstwzszpstnlw przmwpxs1

Iy ‘sp wls‘ fif‘y yplrs1 ‘sp zywy z‘spr pstwzszpspr kyzêy ‘z

xp êsz sls pxpslstzpo ‘sp txpzr‘lynp zf ots‘tyr’tsstyr

frppozx zf êtww frzx xprp frppozx zf ln‘tzy ts Mlrry

Mrlykf’r‘1 êszsp êrt‘tyrs zy ‘sp s’mupn‘ slép mppy épry

tyfl’py‘tlw (spp1 psppntlwwy1 6AA6-1 I’‘ êp slép otlxp‘rtnlwwy

zppzspo étpês lmz’‘ ‘sp xplytyr zf frpp êtww lyo lmz’‘ zf

nr’ntlw psrlsp “ln‘tyr zf zyp’s zêy frpp êtww”1 Mrlykf’r‘

‘styks êp ln‘ “zf z’r zêy frpp êtww” êspy êp ln‘ frzx l êtww



êt‘s êstns êp iWentiYy lyo ‘z êstns êp lrp wholehearteWly

nzxxt‘‘po êt‘sz’‘ lyy ambikalence1 Iy sszr‘1 êp slép frpp

êtww êspy êp slép ‘sp êtww zr firs‘0zropr opstrps êp êly‘ ‘z

slép lyo lrp êszwpsplr‘powy nzxxt‘‘po ‘z ‘spx1 Mzr xp1

my nzy‘rls‘1 ‘z ln‘ zf zyp’s zêy frpp êtww ts ‘z “ln‘ frzx l êtww

‘sl‘ ts ‘z szxp strytfinly‘ oprrpp a w ill oY oneés own Yree

making ”1 Ry étpê ts sts‘zrtnlw (pxpslstztyr szê êp came to

hake  ‘sp êtww êp oz slép-E Mrlykf’r‘’s ts yz‘ sts‘zrtnlw1 Mts ts

étpê ts nzxpl‘tmtwts‘1 xtyp ts yz‘1

Rlyy yplrs lrz1 I êrz‘p l sszr‘ wp‘‘pr ‘z Mrlykf’r‘ êstns

xpy‘tzypo spéprlw nrt‘tntsxs zf sts étpê1 asp kyzêy

nrt‘tntsx êls ‘sl‘ êsp‘spr zr yz‘ êp êprp êszwpsplr‘po

lmz’‘ ‘sp êtww zr firs‘0zropr opstrps êp slép1 rl‘spr ‘sly

lxmtélwpy‘ lmz’‘ ‘spx1 nz’wo zy sts étpê mp py‘trpwy l

xl‘‘pr zf szntlw nzyot‘tzytyr zépr êstns êp slo yz nzy‘rzw1

asp spnzyo nrt‘tntsx êls ‘sts: If frppozx zf êtww ts mptyr

êszwpsplr‘po ty yz’r nzxxt‘xpy‘s ‘z êsl‘ yz’ prpspy‘wy

êtww zr opstrp êt‘sz’‘ lyy lxmtélwpynp1 ‘spy yz zyp nz’wo

pépr rp‘ frzx lxmtélwpynp ‘z êszwpsplr‘poypss “zf ‘sptr

zêy frpp êtww”1 Mzr ‘spy êz’woy’‘ hake  frpp êtww zy sts étpê

’y‘tw ‘spy rz‘ ‘sprp1

Mts rpspzysp mprly my slytyr “êstwp xlyy ppzpwp ‘styk

I’x nrlzy zy ‘sts pzty‘”1 I mpwtpép t‘ ozpsy’‘ xl‘‘pr szê yz’

nlxp ‘z slép frpp êtww zr êszwpsplr‘poypss1 I‘ xly zywy mp

mpnl’sp zf w’nk zr rzzo fzr‘’yp zr ’pmrtyrtyr zr lnntopy‘lw

fln‘zrs zr pépy szntlw nzyot‘tzytyr1 Ayo yz1 sp loopo1 yz’

nly’‘ rp‘ frzx lxmtélwpynp ‘z êszwpsplr‘poypss zf yz’r

zêy frpp êtww ty lyy oppppr spysp zf ‘sl‘ ‘prx1 Aww ‘sl‘

xl‘‘prs ts ‘sl‘ yz’ slép frpp êtww zr êszwpsplr‘poypss yz

xl‘‘pr szê yz’ rz‘ t‘1 fzr t‘ ts l rzzo êstns xlkps wtfp rz

êpww1 asts fzr‘srtrs‘ lysêpr oto nwplrwy frlxp ‘sp opml‘p

mp‘êppy ’s lmz’‘ êsl‘ frpp êtww xtrs‘ tyézwép1

Wsl‘ ‘spy zf xy zêy tynzxpl‘tmtwts‘ zr wtmpr‘lrtly

lnnz’y‘ zf ‘sp pxprpsstzy “zf zyp’s zêy frpp êtww”E I mpwtpép

t‘ xplys êsl‘ êls ‘rlot‘tzylwwy xply‘ my t‘1 ylxpwy l “êtww

zf oneés own  frpp xlktyr”1 rl‘spr ‘sly l êtww êszwwy fzrxpo



my fln‘zrs z‘spr ‘sly zypspwf lyo zépr êstns zyp oto yz‘

slép nzy‘rzw1 Ayo ‘sts ty‘prprp‘l‘tzy mrtyrs ’s ‘z lyz‘spr

êly ty êstns I slép lrr’po zépr ‘sp pls‘ spéprlw opnlops

‘sl‘ ‘sp frpp êtww tss’p rpq’trpo rp‘styktyr1

1 Alternatike  Iossibilities anW Sltimate

Pesponsibility

asp prpnpotyr rpxlrks nzynpry ‘sp rzwp zf ‘sp ‘prx “will” ty

‘sp pxprpsstzy “ln‘tyr zf zyp’s zêy frpp êtww”1 Wp x’s‘ yzê

‘’ry ‘z ‘sp xplytyr zf ‘sp ‘prx “Yree” ty ‘sl‘ pxprpsstzy1

asp xplytyr zf “frpp” ty ln‘tyr “zf zyp’s zêy frpp êtww” ‘sl‘

ts ’s’lwwy ‘sz’rs‘ ‘z nl’sp l nzyfltn‘ êt‘s op‘prxtytsx ts

yzrxlwwy ’yoprs‘zzo ‘z mp ‘sp rpq’trpxpy‘ ‘sl‘ ‘sp frpp

lrpy‘ “coulW hake Wone otherwise ” zr slo alternatike

possibilities1 l rpq’trpxpy‘ I nlww AW1 Rzs‘ rpnpy‘ lyo

sts‘zrtnlw lrr’xpy‘s fzr ‘sp tynzxpl‘tmtwt‘y zf frpp êtww lyo

op‘prxtytsx slép lppplwpo ‘z ‘sts rpq’trpxpy‘ AW ty zyp

êly zr lyz‘spr lyo slép rpézwépo lrz’yo q’ps‘tzys zf

êsp‘spr ly lrpy‘’s pzêpr ‘z oz z‘sprêtsp ts zr ts yz‘

nzxpl‘tmwp êt‘s op‘prxtytsx1 Hzy‘py‘tz’s opml‘ps lmz’‘

‘spsp lrr’xpy‘s fzr tynzxpl‘tmtwtsx frzx AW ty xzopry

‘txps1 ls ts êpww kyzêy1 slép frpq’py‘wy ‘pyopo ‘z

s‘lwpxl‘p zépr otffprtyr ty‘prprp‘l‘tzys zf êsl‘ t‘ xplys ‘z

sly ‘sl‘ lrpy‘s slép ‘sp power  zr ability ‘z ln‘ z‘sprêtsp zr

“coulW slép ozyp z‘sprêtsp”1

I slép lrr’po ‘sl‘ pprsts‘py‘ otslrrppxpy‘s zépr ‘sp

xplytyrs zf ‘spsp ‘prxs lrp syxp‘zxs zf l oppppr przmwpx

—ylxpwy ‘sl‘ fzn’styr zy ‘sp rpq’trpxpy‘ zf lw‘pryl‘tép

pzsstmtwt‘tps zr AW lwzyp ts too thin  l mlsts zy êstns ‘z rps‘

‘sp nlsp fzr ‘sp tynzxpl‘tmtwt‘y zf frpp êtww lyo op‘prxtytsx1

asts ozps yz‘ xply ‘sl‘ lw‘pryl‘tép pzsstmtwt‘tps slép yz

rzwp ‘z pwly ty opml‘ps lmz’‘ frpp êtww lyo op‘prxtytsx1 ls

szxp nzxpl‘tmtwts‘s êz’wo slép ’s mpwtpép1 I’‘ t‘ ozps



xply ‘sl‘ ‘spsp opml‘ps nlyyz‘ mp rpszwépo my fzn’styr zy

lw‘pryl‘tép pzsstmtwt‘tps alone0

Mzr‘’yl‘pwy ‘sprp ts lyz‘spr pwlnp ‘z wzzk fzr rplszys ‘sl‘

frpp êtww xtrs‘ nzyfltn‘ êt‘s op‘prxtytsx1 Iy ‘sp wzyr sts‘zry

zf frpp êtww opml‘p1 I slép lrr’po ‘sl‘ zyp nly fiyo lyz‘spr

nzyot‘tzy f’pwtyr tynzxpl‘tmtwts‘ ty‘’t‘tzys pépy xzrp

txpzr‘ly‘ ‘sly AW zr lw‘pryl‘tép pzsstmtwt‘ps1 I nlwwpo t‘ ‘sp

nzyot‘tzy zf “’w‘txl‘p rpspzystmtwt‘y” zr bR1 asp mlstn topl ts

‘sts: ‘z mp ’w‘txl‘pwy rpspzystmwp fzr ly ln‘tzy1 ly lrpy‘

x’s‘ mp rpspzystmwp fzr lyy‘styr ‘sl‘ ts l s’ffintpy‘ rplszy

(nzyot‘tzy1 nl’sp zr xz‘tép- fzr ‘sp ln‘tzys znn’rrtyr1 If fzr

pxlxpwp l nsztnp tss’ps frzx lyo nly mp s’ffintpy‘wy

pxpwltypo my1 ly lrpy‘’s nslrln‘pr1 xz‘téps lyo ty‘py‘tzys1

t1p1 ‘sp lrpy‘’s prp0pxts‘tyr êtww (‘zrp‘spr êt‘s mlnkrrz’yo

nzyot‘tzys-1 ‘spy ‘z mp ’w‘txl‘pwy rpspzystmwp fzr ‘sp nsztnp1

‘sp lrpy‘ x’s‘ mp l‘ wpls‘ ty plr‘ rpspzystmwp my étr‘’p zf

nsztnps zr ln‘tzys ézw’y‘lrtwy pprfzrxpo ty ‘sp pls‘ fzr

slétyr ‘sp nslrln‘pr1 xz‘téps lyo p’rpzsps sp zr ssp yzê

sls1 Hzxplrp Arts‘z‘wp’s nwltx (6A69- ‘sl‘ tf l xly ts

rpspzystmwp fzr êtnkpo ln‘s ‘sl‘ flzê frzx sts nslrln‘pr1 sp

x’s‘ l‘ szxp ‘txp ty ‘sp pls‘ slép mppy rpspzystmwp fzr

fzrxtyr ‘sp êtnkpo nslrln‘pr frzx êstns ‘spsp ln‘s flzê1

Sz‘p ‘sl‘ ‘sts nzyot‘tzy bR ozps yz‘ rpq’trp ‘sl‘ êp nz’wo

slép ozyp z‘sprêtsp1 AW1 fzr ekery ln‘ ozyp “zf z’r zêy

frpp êtww1” ‘s’s étyotnl‘tyr élrtz’s pstwzszpsprs1 Mrlykf’r‘

tynw’opo1 êsz tysts‘ ‘sl‘ êp nly mp spwo xzrlwwy rpspzystmwp

fzr xlyy ln‘s pépy êspy êp nz’wo yz‘ slép ozyp

z‘sprêtsp1 I’‘ ‘sl‘’s zywy slwf ‘sp s‘zry1 Mzr bR ozps rpq’trp

‘sl‘ êp nz’wo slép ozyp z‘sprêtsp êt‘s rpsppn‘ ‘z some

ln‘s ty l pls‘ wtfp sts‘zrtps my êstns êp YormeW z’r prpspy‘

nslrln‘prs zr êtwws1 I nlww ‘spsp spwf0fzrxtyr ln‘tzys zr SMAs1

Tf‘py êp ln‘ frzx êtww lwrploy fzrxpo1 m’‘ t‘ ts “z’r zêy

frpp êtww” my étr‘’p zf ‘sp fln‘ ‘sl‘ êp fzrxpo ‘sp êtww frzx

êstns êp ln‘ my z‘spr nsztnps zr ln‘tzys ty ‘sp pls‘ (SMAs-

fzr êstns êp nz’wo slép ozyp z‘sprêtsp1 If ‘sts êprp yz‘ sz1

I lrr’p1 there is nothing we coulW hake eker Wone Wifferently



in our entire liYetimes to make ourselkes Wifferent than we

are—l nzyspq’pynp1 I mpwtpép1 ‘sl‘ ts tynzxpl‘tmwp êt‘s z’r

mptyr (l‘ wpls‘ ‘z szxp oprrpp- ’w‘txl‘pwy rpspzystmwp fzr

êsl‘ êp lrp1

asts ts zyp rplszy êsy I slép lrr’po ‘sl‘ ‘sp ‘pyopyny ty

‘sp xzopry prl frzx Mzmmps lyo Lznkp zyêlro ‘z rpo’np

‘sp przmwpx zf frppozx zf ‘sp êtww ‘z u’s‘ l przmwpx zf frpp

ln‘tzy ts l xts‘lkp lyo zéprstxpwtfips ‘sp przmwpx1 Mrpp êtww

ts yz‘ u’s‘ lmz’‘ frpp ln‘tzy1 I‘ ts lmz’‘ selY-Yormation1 lmz’‘

‘sp fzrxl‘tzy zf z’r wills (z’r nslrln‘prs1 xz‘téps lyo

p’rpzsps-1 zr szê êp rz‘ ‘z mp ‘sp ktyos zf pprszys êp lrp1

êt‘s ‘sp êtwws êp yzê slép1 Wprp we  ’w‘txl‘pwy rpspzystmwp

‘z szxp oprrpp fzr slétyr ‘sp êtwws êp oz slép1 zr nly ‘sp

sz’rnps zf z’r êtwws mp nzxpwp‘pwy ‘rlnpo mlnkêlros ‘z

szxp‘styr zépr êstns êp slo yz nzy‘rzw s’ns ls fl‘p zr ‘sp

opnrpps zf Lzo1 zr sprpot‘y zr pyétrzyxpy‘1 ’pmrtyrtyr zr

szntlw nzyot‘tzytyr zr stoopy nzy‘rzwwprs1 lyo sz zyE asprpty1

I mpwtpép1 wtps ‘sp nzrp zf ‘sp ‘rlot‘tzylw przmwpx zf frpp êtww1

Mtylwwy1 tf ‘sp nlsp fzr ‘sp tynzxpl‘tmtwt‘y zf frpp êtww lyo

op‘prxtytsx nlyyz‘ mp xlop zy AW lwzyp1 t‘ nly mp xlop tf

bR ts loopo1 If lrpy‘s x’s‘ mp rpspzystmwp ‘z szxp oprrpp

fzr lyy‘styr ‘sl‘ ts l s’ffintpy‘ nl’sp zr xz‘tép fzr ‘sptr

ln‘tzys1 ‘spy ly txpzsstmwp tyfiyt‘p rprrpss zf pls‘ ln‘tzys

êz’wo mp rpq’trpo ’ywpss szxp ln‘tzys ty ly lrpy‘’s wtfp

sts‘zry—spwf0fzrxtyr ln‘tzys zr SMAs—oto yz‘ slép pt‘spr

s’ffintpy‘ nl’sps zr xz‘téps lyo spynp êprp ’yop‘prxtypo1

2 Rhe  Intelligibility Question

I’‘ ‘sts otffprpy‘ lpprzlns ‘z ‘sp tynzxpl‘tmtwt‘y q’ps‘tzy

‘srz’rs bR rltsps l szs‘ zf f’r‘spr q’ps‘tzys lmz’‘ frpp êtww1

tynw’otyr szê ln‘tzys zr nsztnps wlnktyr mz‘s s’ffintpy‘

nl’sps lyo xz‘téps nz’wo ‘spxspwéps mp frpp lyo

rpspzystmwp ln‘tzys1 lyo szê tf l‘ lww s’ns ln‘tzys nz’wo



pxts‘ ty ‘sp yl‘’rlw zropr êsprp êp s’xlys pxprntsp z’r

frppozx1

aspsp lrp éprstzys zf êsl‘ I slép nlwwpo ‘sp Iy‘pwwtrtmtwt‘y

V’ps‘tzy lmz’‘ tynzxpl‘tmtwts‘ frpp êtww1 asts q’ps‘tzy ts

nzyypn‘po1 ls yz‘po plrwtpr1 ‘z ly lyntpy‘ otwpxxl: If frpp

êtww ts yz‘ nzxpl‘tmwp êt‘s op‘prxtytsx1 t‘ ozps yz‘ sppx ‘z

mp nzxpl‘tmwp êt‘s tyop‘prxtytsx pt‘spr1 Iyop‘prxtytsx

xplys slxp pls‘1 otffprpy‘ pzsstmwp f’‘’rps1 I’‘ szê ts t‘

pzsstmwp1 zyp xtrs‘ lsk1 ‘sl‘ otffprpy‘ ln‘tzys nz’wo lrtsp

ézw’y‘lrtwy lyo ty‘py‘tzylwwy frzx ‘sp slxp pls‘ êt‘sz’‘

znn’rrtyr xprpwy my w’nk zr nslynpE If l nsztnp znn’rrpo ls

l rps’w‘ zf l q’ly‘’x u’xp zr z‘spr ’yop‘prxtypo pépy‘ ty

zyp’s mrlty1 êz’wo ‘sl‘ lxz’y‘ ‘z l frpp lyo rpspzystmwp

nsztnpE Mrzx s’ns ‘sz’rs‘s lyo z‘sprs flzê xlyy

‘rlot‘tzylw lrr’xpy‘s ‘z ‘sp pffpn‘ ‘sl‘ ’yop‘prxtypo

nsztnps zr ln‘tzys êz’wo mp “lrmt‘rlry”1 “nlprtntz’s”1

“rlyozx”1 “trrl‘tzylw”1 “’ynzy‘rzwwpo”1 “typxpwtnlmwp”1 zr

“xprp xl‘‘prs zf nslynp zr w’nk”1 lyo spynp yz‘ frpp lyo

rpspzystmwp ln‘tzys l‘ lww1

asp ’s’lw lysêprs zf wtmpr‘lrtlys ‘z s’ns zmupn‘tzys ty ‘sp

pls‘1 ls yz‘po1 slép tyézwépo lppplws ‘z élrtz’s px‘rl

fln‘zrs1 frzx yz’xpylw spwéps lyo txxl‘prtlw xtyos1 ‘z

yzypépy‘ lrpy‘ nl’sps p‘n1 (S‘rlêszy’s “plytnky

xp‘lpsystns”-1 I‘ êls lss’xpo ‘sl‘ szxp s’ns px‘rl fln‘zrs

zr z‘spr êprp yppopo ‘z fiww ‘sp nl’slw rlps ty yl‘’rp ‘sl‘

xprp tyop‘prxtytsx wpf‘ ’yfiwwpo1 I wzyr lrz mpnlxp

otspynsly‘po êt‘s lww s’ns lppplws lyo ‘sz’rs‘ zyp slo ‘z

‘ry szxp‘styr ypê1 I’‘ êsprp ‘z rz tf zyp ts ‘z lézto s’ns

lppplwsE

Mtrs‘1 wp‘ ’s mp nwplr ‘sl‘ ‘sprp sls ‘z be szxp rpy’typ

tyop‘prxtylny ty yl‘’rp ty lpprzprtl‘p pwlnps ‘z tyfl’pynp

s’xly mpslétzr1 tf lyy étpê zf frpp êtww rpq’trtyr

tyop‘prxtytsx ts ‘z xlkp spysp1 Ayo êsp‘spr ‘sprp ts s’ns

ts ly pxptrtnlw lyo sntpy‘tfin q’ps‘tzy ‘sl‘ nlyyz‘ mp sp‘‘wpo

my l prtzrt zr pstwzszpstnlw rplszytyr1 asp q’ps‘tzy êp lrp

loorpsstyr sprp1 szêpépr1 ts l pstwzszpstnlw zyp ‘sl‘ sls



mzrrwpo ppzpwp’s xtyos fzr npy‘’rtps1 frzx ‘sp ‘txp zf ‘sp

“ptn’rplys zyêlro: Wsl‘ nz’wo zyp Wo êt‘s tyop‘prxtytsx1

lss’xtyr t‘ êls ‘sprp ty yl‘’rp ty ‘sp rtrs‘ pwlnps1 ty ‘sp

mrlty fzr pxlxpwp1 ‘z xlkp spysp zf frpp êtww ls szxp‘styr

z‘spr ‘sly mere nslynp zr rlyozxypss lyo êt‘sz’‘

lppplwtyr ‘z xys‘pryE

asts ts ‘sp q’ps‘tzy I êtww mp loorpsstyr1 I’‘ firs‘ l êzro

lmz’‘ ‘sp pxptrtnlw lyo sntpy‘tfin tss’ps1 Wspy I mprly

oplwtyr êt‘s frpp êtww ty ‘sp 6A:5s t‘ êls lwxzs‘ ’ytéprslwwy

lss’xpo ‘sl‘ ‘sp mrlty nz’wo mp étpêpo ls l op‘prxtyts‘tn

xpnslytsx1 lwmpt‘ l épry nzxpwpx zyp1 ty êstns q’ly‘’x

tyop‘prxtylntps tyézwétyr pwpxpy‘lry plr‘tnwps pwlypo yz

strytfinly‘ rzwp1 asts lss’xp‘tzy ts s‘tww ’yoz’m‘powy ‘sp

xluzrt‘y zyp1 I’‘ ty ‘sp pls‘ ‘êz opnlops ‘sprp sls mppy

nzystoprlmwy xzrp zppyypss lyo otsn’sstzy lmz’‘ ‘sp

pzsstmtwt‘y ‘sl‘ tyop‘prxtytsx xtrs‘ pwly l strytfinly‘ rzwp ty

s’xly lyo lytxlw mpslétzr lyo ty ‘sp f’yn‘tzytyr zf ‘sp

mrlty1 Rlyy zf ‘sp nzy‘rtm’‘tzys ‘z ‘sts ézw’xp przétop

pétopynp zf ‘sp ypê fz’yo zppyypss ‘z ‘sts pzsstmtwt‘y1658

Ayo z‘spr rpnpy‘ êrt‘tyrs my mtzwzrts‘s lyo yp’rzsntpy‘ts‘s

przétop f’r‘spr pétopynp1659

As Rlrk Ilwlr’pr sls lrr’po ty sts 2565 mzzk1 Aree Rill

as an Qpen Scientific Problem1 ‘sp nwltx ‘sl‘ n’rrpy‘

“yp’rzsntpynp ‘rpl‘s lww yp’rlw prznpssps ls op‘prxtyts‘tn ts

s‘rltrs‘fzrêlrowy flwsp1 H’rrpy‘ yp’rzsntpy‘tfin ‘spzry ‘rpl‘s

l y’xmpr zf otffprpy‘ yp’rlw prznpssps przmlmtwts‘tnlwwy1 lyo

lyy opnpy‘ ‘px‘mzzk zy yp’rzsntpynp êtww pzty‘ ‘sts z’‘1 Mzr

tys‘lynp1 syylp‘tn ‘rlysxtsstzy lyo sptkp firtyr h‘sp firtyrs

zf tyotéto’lw yp’rzysi lrp mz‘s ‘rpl‘po przmlmtwts‘tnlwwy” (pp1

6:k–6:8-1 Typ ‘px‘mzzk (Klyly1 lyo Ammz‘‘ 2556- p’‘s

‘spsp pzty‘s ls fzwwzês:

Syylp‘tni ‘rlysxt‘‘pr rpwplsp ts l s‘znsls‘tn

prznpss1 Rpwplsp zf ‘rlysxt‘‘pr l‘ l prpsyylp‘tn

‘prxtylw ozps yz‘ ypnpsslrtwy znn’r pépry ‘txp



ly ln‘tzy pz‘py‘tlw lrrtéps lyo1 nzyéprspwy1

spzy‘lypz’s rpwplsp nly znn’r pépy ty ‘sp

lmspynp zf h‘sp lrrtélw zfi ly ln‘tzy pz‘py‘tlw1

(p1 6AA- h…i Ipnl’sp ‘sp spq’pynp zf ln‘tzy

pz‘py‘tlws rpyprl‘po my l rtépy s‘tx’w’s élrtps

frzx ‘rtlw ‘z ‘rtlw1 yp’rzylw rpspzysps lrp

‘yptnlwwy ‘rpl‘po s‘l‘ts‘tnlwwy zr przmlmtwts‘tnlwwy”

(p1 A-1

“I‘ ts êzr‘s yz‘tyr”1 Ilwlr’pr loos1 “‘sl‘ szxp lsppn‘s zf

‘sp tyop‘prxtylntps zf mz‘s zf ‘spsp prznpssps hsyylp‘tn

‘rlysxtsstzy lyo sptkp firtyri lrp nl’spo my ‘sp

tyop‘prxtylny tysprpy‘ ty lyz‘spr prznpss1 ylxpwy1 ‘sp

zppytyr lyo nwzstyr zf tzy nslyypws1 êstns lrp psspy‘tlwwy

rl‘ps ‘sl‘ wp‘ nslrrpo tzys ty lyo z’‘ zf npwws1

Szê1 ‘z mp s’rp1 my ‘rpl‘tyr ‘spsp prznpssps

przmlmtwts‘tnlwwy1 yp’rzsntpy‘ts‘s oz yz‘ nzxxt‘ ‘spxspwéps

‘z ‘sp ‘spsts ‘sl‘1 ty ‘sp pyo1 ‘spy lrp rpy’typwy

tyop‘prxtyts‘tn1 I’‘ ‘sp txpzr‘ly‘ pzty‘ sprp ts ‘sl‘ ‘spy

lrpy’‘ nzxxt‘‘po ‘z op‘prxtytsx pt‘spr1 asp q’ps‘tzy zf

êsp‘spr ‘spsp prznpssps lrp rpy’typwy tyop‘prxtyts‘tn

stxpwy tsy’‘ lysêprpo my yp’rzsntpy‘tfin ‘spzry”1

Ilwlr’pr rzps zy ‘z q’z‘p spéprlw yp’rzsntpy‘ts‘s1

tynw’otyr Klyly1 zyp zf ‘sp l’‘szrs zf ‘sp ‘px‘ u’s‘ nt‘po1

êsz slys ‘sl‘ “ppzpwp êz’wo lrr’p ‘sl‘ ‘sprp lrp rzzo

‘sprxlw rplszys ‘z ‘styk ‘sl‘ h‘sp zppytyr lyo nwzstyr zf tzy

nslyypwsi ts ‘r’wy rlyozx1 as’s1 sszr‘ zf pstwzszpstnlw

opml‘ps lmz’‘ stoopy élrtlmwps fzr lww fzrxs zf rlyozxypss

ty psystns1 ‘sts ts szxp f’yolxpy‘lw rlyozxypss fzr êstns

ppzpwp yplrwy slép pétopynp”1 Ayo Spmls‘tly Sp’yr1 l

yp’rzsntpy‘ts‘ l‘ RIa1 slys ‘sl‘ “asp q’ps‘tzy zf êsp‘spr

hsyylp‘tn ‘rlysxtsstzy lyo sptkp firtyri lrp ‘‘r’wy rlyozx’

prznpssps ty ‘sp mrlty tsy’‘ rplwwy l yp’rzsntpynp q’ps‘tzy1

I‘’s xzrp zf l psystns q’ps‘tzy1 slétyr ‘z oz êt‘s s‘l‘ts‘tnlw

xpnslytns lyo q’ly‘’x xpnslytns”165:



Szê yzyp zf ‘sts przéps ‘sl‘ tyop‘prxtytsx pwlys l

strytfinly‘ rzwp ty ‘sp mrlty1 Wp lrp l wzyr êly frzx

opxzys‘rl‘tyr ‘sl‘1 I’‘ ypt‘spr ozps t‘ sszê ‘sl‘ ‘sp mrlty

zpprl‘ps zy zywy zr s‘rtn‘wy op‘prxtyts‘tn wlês1 I‘ ts pyz’rs

fzr z’r prpspy‘ p’rpzsps ‘z sly1 ls Ilwlr’pr ozps1 ‘sl‘ t‘ ts

ly “zppy sntpy‘tfin przmwpx”165A As t‘ slpppys1 zy ‘sp

wtmpr‘lrtly lnnz’y‘ zf frpp êtww ‘z mp prpspy‘po1 zyp ozps yz‘

yppo wlrrp0snlwp tyop‘prxtytsx ty ‘sp mrlty1 ty ‘sp fzrx1

sly1 zf xlnrz0wpépw êlép f’yn‘tzy nzwwlpsps1 Rty’‘p

tyop‘prxtylntps ty ‘sp ‘txtyrs zf firtyrs zf tyotéto’lw

yp’rzys êz’wo s’ffinp1 mpnl’sp ‘sp tyop‘prxtytsx ty xy

étpê pwlys zywy ly ty‘prfprtyr rzwp1 ty ‘sp fzrx zf

mlnkrrz’yo yztsp1 ls êp sslww spp1 Iy z‘spr êzros1

tyop‘prxtytsx ozps yz‘ slép ‘z “oz ‘sp oppo” zy t‘s zêy1

sz ‘z spplk1 Typ ozps yz‘ yppo l ozêypz’r zf

tyop‘prxtytsx ty ‘sp mrlty1 zr l ‘s’yoprnwlp1 ‘z rp‘ frpp êtww1

Q’s‘ l sprtykwp êtww oz1

5 Lteps  RowarW a Lolution

Wt‘s ‘sl‘ slto1 wp‘ ’s rp‘’ry ‘z ‘sp Iy‘pwwtrtmtwt‘y V’ps‘tzy ls

prpétz’swy s‘l‘po: Wsl‘ nz’wo zyp Wo êt‘s tyop‘prxtytsx1

lss’xtyr t‘ êls ‘sprp ty yl‘’rp ty ‘sp rtrs‘ pwlnps1 ty ‘sp

mrlty fzr pxlxpwp1 ‘z xlkp spysp zf frpp êtww ls szxp‘styr

z‘spr ‘sly xprp nslynp zr rlyozxypss lyo êt‘sz’‘

lppplwtyr ‘z xys‘pryE

asp firs‘ s‘pp ty lysêprtyr ‘sts q’ps‘tzy ts ‘z yz‘p ‘sl‘

tyop‘prxtytsx yppo yz‘ mp tyézwépo ty lww ln‘s ozyp “zf z’r

zêy frpp êtwws”1 ls lrr’po plrwtpr1 Sz‘ lww zf ‘spx slép ‘z mp

’yop‘prxtypo1 m’‘ zywy ‘szsp nsztnps zr ln‘s ty z’r wtfp‘txps

my êstns êp xlkp z’rspwéps ty‘z ‘sp ktyos zf pprszys êp

lrp1 ylxpwy1 ‘sp “spwf0fzrxtyr” ln‘tzys (SMAs- zf plrwtpr

spn‘tzys1



Szê I mpwtpép s’ns spwf0fzrxtyr ln‘tzys (SMAs- znn’r l‘

‘szsp otffin’w‘ ‘txps zf wtfp êspy êp lrp ‘zry mp‘êppy

nzxpp‘tyr étstzys zf êsl‘ êp ssz’wo oz zr mpnzxpE lyo

‘spy lrp xzrp frpq’py‘ ty pépryoly wtfp ‘sly zyp xly ‘styk1

Wprslps êp lrp ‘zry mp‘êppy oztyr ‘sp xzrlw ‘styr zr

ln‘tyr frzx lxmt‘tzy1 zr mp‘êppy pzêprf’w prpspy‘ opstrps

lyo wzyr ‘prx rzlws1 zr êp lrp flnpo êt‘s otffin’w‘ ‘lsks fzr

êstns êp slép léprstzys1 Iy lww s’ns nlsps1 êp lrp flnpo

êt‘s nzxpp‘tyr xz‘tél‘tzys lyo slép ‘z xlkp ly pffzr‘ ‘z

zéprnzxp ‘pxp‘l‘tzy ‘z oz szxp‘styr pwsp êp lwsz s‘rzyrwy

êly‘1 A‘ s’ns ‘txps1 ‘sprp ts ‘pystzy lyo ’ynpr‘lty‘y ty z’r

xtyos lmz’‘ êsl‘ ‘z oz1 I ‘spzrtzp1 ‘sl‘ ts rpflpn‘po ty

lpprzprtl‘p rprtzys zf z’r mrltys my xzépxpy‘ lêly frzx

‘sprxzoyylxtn pq’twtmrt’x—ty sszr‘1 l ktyo zf s‘trrtyr ’p zf

nslzs ty ‘sp mrlty ‘sl‘ xlkps t‘ spyst‘tép ‘z xtnrz0

tyop‘prxtylntps l‘ ‘sp yp’rzylw wpépw165B asp ’ynpr‘lty‘y

lyo tyypr ‘pystzy êp fppw l‘ s’ns sz’w0splrnstyr xzxpy‘s

zf spwf0fzrxl‘tzy êz’wo ‘sprpmy mp rpflpn‘po ty ‘sp

tyop‘prxtylny zf z’r yp’rlw prznpssps ‘spxspwéps1 Wsl‘ ts

pxpprtpynpo pprszylwwy ls ’ynpr‘lty‘y l‘ s’ns ‘txps êz’wo

nzrrpspzyo psystnlwwy ‘z ‘sp zppytyr zf l êtyozê zf

zppzr‘’yt‘y ‘sl‘ ‘pxpzrlrtwy snrppys zff nzxpwp‘p

op‘prxtyl‘tzy my tyfl’pynps zf ‘sp pls‘1

Wspy êp oz opntop ’yopr s’ns nzyot‘tzys zf ’ynpr‘lty‘y1

‘sp z’‘nzxp êz’wo yz‘ mp op‘prxtypo mpnl’sp zf ‘sp

prpnpotyr tyop‘prxtylny—lyo yp‘ t‘ nz’wo mp êtwwpo (lyo

spynp rl‘tzylw lyo ézw’y‘lry- pt‘spr êly zêtyr ‘z ‘sp fln‘

‘sl‘1 ty s’ns spwf0fzrxl‘tzy1 ‘sp lrpy‘s’ prtzr êtwws lrp

otétopo my nzyfltn‘tyr xz‘téps1 Hzystopr ly pxlxpwp I slép

nzxxzywy ’spo zf l m’stypssêzxly êsz flnps l nzyfltn‘ zf

‘sts ktyo1 Ssp ts zy ‘sp êly ‘z l xpp‘tyr txpzr‘ly‘ ‘z spr

nlrppr êspy ssp zmspréps ly lssl’w‘ ‘lktyr pwlnp ty ly

lwwpy1 Ay tyypr s‘r’rrwp pys’ps mp‘êppy spr xzrlw

nzysntpynp1 ‘z s‘zp lyo nlww fzr spwp1 lyo spr nlrppr

lxmt‘tzys êstns ‘pww spr ssp nlyyz‘ xtss ‘sts xpp‘tyr1 Ssp



sls ‘z xlkp ly pffzr‘ zf êtww ‘z zéprnzxp ‘sp ‘pxp‘l‘tzy ‘z

rz zy ‘z spr xpp‘tyr1 If ssp zéprnzxps ‘sts ‘pxp‘l‘tzy1 t‘

êtww mp ‘sp rps’w‘ zf spr pffzr‘1 m’‘ tf ssp fltws1 t‘ êtww mp

mpnl’sp ssp oto yz‘ allow spr pffzr‘ ‘z s’nnppo1 Ayo ‘sts ts

o’p ‘z ‘sp fln‘ ‘sl‘1 êstwp ssp êly‘po ‘z zéprnzxp

‘pxp‘l‘tzy1 ssp lwsz êly‘po ‘z fltw1 fzr q’t‘p otffprpy‘ lyo

nzxpp‘tyr rplszys1 Wspy lrpy‘s1 wtkp ‘sp êzxly1 opntop ty

s’ns ntrn’xs‘lynps1 lyo ‘sp tyop‘prxtyl‘p pffzr‘s ‘spy lrp

xlktyr mpnzxp op‘prxtyl‘p nsztnps1 ‘spy make  zyp sp‘ zf

nzxpp‘tyr rplszys zr xz‘téps prpéltw zépr ‘sp z‘sprs ‘spy

lyo ‘sprp by WeciWing1

Szê loo l f’r‘spr s‘pp1 Q’s‘ ls1 ty ‘sts êly1 tyop‘prxtytsx

yppo yz‘ ’yoprxtyp rl‘tzylwt‘y lyo ézw’y‘lrtypss1 sz

tyop‘prxtytsx1 ty lyo zf t‘spwf1 yppo yz‘ ’yoprxtyp nzy‘rzw

lyo rpspzystmtwt‘y1 S’ppzsp yz’ lrp ‘rytyr ‘z ‘styk ‘srz’rs l

otffin’w‘ przmwpx1 sly l xl‘spxl‘tnlw przmwpx1 lyo ‘sprp ts

szxp tyop‘prxtylny ty yz’r yp’rlw prznpssps nzxpwtnl‘tyr

‘sp ‘lsk—l ktyo zf nslz‘tn mlnkrrz’yo1 I‘ êz’wo mp wtkp

‘rytyr ‘z nzynpy‘rl‘p lyo szwép l przmwpx êt‘s mlnkrrz’yo

yztsp zr ots‘rln‘tzy1 Wsp‘spr yz’ lrp rztyr ‘z s’nnppo ty

szwétyr ‘sp przmwpx ts ’ynpr‘lty lyo ’yop‘prxtypo mpnl’sp

zf ‘sp ots‘rln‘tyr tyop‘prxtyts‘tn yztsp1 Yp‘1 tf yz’

nzynpy‘rl‘p lyo szwép ‘sp przmwpx yzyp‘spwpss1 êp slép

rplszy ‘z sly yz’ oto t‘ lyo lrp rpspzystmwp fzr t‘ pépy

‘sz’rs t‘ êls ’yop‘prxtypo êsp‘spr yz’ êz’wo s’nnppo1

asp ots‘rln‘tyr yp’rlw yztsp êz’wo slép mppy ly zms‘lnwp

‘sl‘ yz’ zéprnlxp my yz’r pffzr‘1

asprp lrp y’xprz’s pxlxpwps s’ppzr‘tyr ‘sts pzty‘ (firs‘

s’rrps‘po my A’s‘ty 6A:61 Aysnzxmp 6AA61 lyo z‘sprs-

êsprp tyop‘prxtytsx f’yn‘tzys ls ly zms‘lnwp ‘z s’nnpss

êt‘sz’‘ prpnw’otyr rpspzystmtwt‘y1 Hzystopr ly lsslssty

l‘‘pxp‘tyr ‘z ktww l prtxp xtyts‘pr êt‘s l strs0pzêprpo rtflp1

Mp xtrs‘ fltw mpnl’sp zf ’yop‘prxtypo pépy‘s ty sts

ypréz’s sys‘px ‘sl‘ xtrs‘ wplo ‘z l êléprtyr zf sts lrx1

I’‘ tf sp ozps s’nnppo yzyp‘spwpss1 opspt‘p ‘sts

tyop‘prxtytsx1 nly sp mp spwo rpspzystmwpE asp lysêpr ts



zmétz’swy yps mpnl’sp sp ézw’y‘lrtwy lyo ty‘py‘tzylwwy

s’nnppopo ty oztyr êsl‘ sp êls trying ‘z oz—ktww ‘sp prtxp

xtyts‘pr1 Yp‘ sts ln‘tzy1 ktwwtyr ‘sp prtxp xtyts‘pr1 êls

’yop‘prxtypo1 Typ xtrs‘ pépy sly “sp rz‘ w’nky” ty ktwwtyr

‘sp prtxp xtyts‘pr1 stynp ‘sprp êls l nslynp sp xtrs‘ slép

xtsspo1 Yp‘1 fzr lww ‘sl‘1 sp WiW ktww ‘sp prtxp xtyts‘pr lyo

was  rpspzystmwp fzr t‘1

Mprp ts lyz‘spr pxlxpwp I slép ’spo: A s’smlyo1 êstwp

lrr’tyr êt‘s sts êtfp sêtyrs sts lrx ozêy zy spr flézrt‘p

rwlss ‘lmwp0‘zp1 ty‘pyotyr ‘z mrplk t‘1 Arlty1 êp s’ppzsp

szxp tyop‘prxtytsx ty ‘sp ypréps zf sts lrx xlkps ‘sp

xzxpy‘’x zf sts sêtyr tyop‘prxtyl‘p sz ‘sl‘ t‘ ts wt‘prlwwy

yz‘ op‘prxtypo êsp‘spr ‘sp ‘lmwp êtww mrplk rtrs‘ ’p ‘z ‘sp

xzxpy‘ êspy t‘ ts s‘r’nk1 Wsp‘spr ‘sp s’smlyo mrplks ‘sp

‘lmwp zr yz‘ ts ’yop‘prxtypo lyo yp‘ sp ts nwplrwy

rpspzystmwp tf sp ozps mrplk t‘1 (I‘ êz’wo mp l pzzr pxn’sp

fzr stx ‘z sly ‘z sts êtfp “nslynp oto t‘1 yz‘ xp”1 asz’rs

‘sprp êls l nslynp sp êz’woy’‘ mrplk t‘1 nslynp otoy’‘ oz t‘1

sp oto-1

S’ns pxlxpwps1 ‘z mp s’rp1 oz yz‘ lxz’y‘ ‘z rpy’typ

pxprntsps zf frpp êtww ty SMAs1 s’ns ls ‘sp m’stypssêzxly’s1

êsprp ‘sp êtwws zf ‘sp lrpy‘s lrp otétopo mp‘êppy

nzyfltn‘tyr xz‘téps1 asp m’stypssêzxly êly‘s ‘z spwp ‘sp

étn‘tx1 m’‘ ssp lwsz êly‘s ‘z rz zy ‘z spr xpp‘tyr1 Iy

nzy‘rls‘1 ‘sp êtww zf ‘sp lsslssty ts yz‘ pq’lwwy otétopo1 Mp

êly‘s ‘z ktww ‘sp prtxp xtyts‘pr1 m’‘ ozps yz‘ lwsz êly‘ ‘z

fltw1 (as’s1 tf sp fltws1 t‘ ts merely my nslynp1- Yp‘ ‘spsp

pxlxpwps1 zf ‘sp lsslssty1 s’smlyo lyo ‘sp wtkp oz przétop

szxp nw’ps1 az rz f’r‘spr êp slép ‘z loo f’r‘spr s‘pps1

6 I arallel Irocessing

Ixlrtyp ty nlsps zf nzyfltn‘ nslrln‘prts‘tn zf SMAs1 wtkp ‘sp

m’stypssêzxly’s1 ‘sl‘ ‘sp tyop‘prxtyts‘tn yztsp êstns ts

przétotyr ly zms‘lnwp ‘z spr zéprnzxtyr ‘pxp‘l‘tzy (lyo



oztyr ‘sp xzrlw ‘styr- ts yz‘ nzxtyr frzx ly px‘prylw

sz’rnp1 m’‘ sls t‘s sz’rnp ty spr zêy êtww1 stynp ssp lwsz

opppwy opstrps ‘z oz ‘sp zppzst‘p (rz zy ‘z spr xpp‘tyr-1 az

’yoprs‘lyo szê ‘sts nz’wo mp1 txlrtyp ‘sl‘ ‘êz nzxpp‘tyr

rpn’rrpy‘ yp’rlw yp‘êzrks lrp tyézwépo1 plns tyfl’pyntyr ‘sp

z‘spr lyo rpprpspy‘tyr spr nzyfltn‘tyr xz‘tél‘tzys165A asp

typ’‘ zf zyp zf ‘spsp yp‘êzrks nzysts‘s ty ‘sp êzxly’s

opstrps lyo xz‘téps fzr s‘zpptyr ‘z spwp ‘sp étn‘tx1 If ‘sp

yp‘êzrk rplnsps l npr‘lty ln‘tél‘tzy ‘srpsszwo (‘sp

stx’w‘lypz’s firtyr zf l nzxpwpx sp‘ zf “z’‘p’‘” yp’rzys-1

‘sl‘ êz’wo rpprpspy‘ spr nsztnp ‘z spwp1 Mzr ‘sp nzxpp‘tyr

yp‘êzrk1 ‘sp typ’‘s lrp spr lxmt‘tz’s xz‘téps fzr rztyr zy

‘z spr xpp‘tyr lyo t‘s rplnstyr ly ln‘tél‘tzy ‘srpsszwo

rpprpspy‘s ‘sp nsztnp ‘z rz zy1

Szê txlrtyp f’r‘spr ‘sl‘ ‘sp ‘êz yp‘êzrks lrp nzyypn‘po

sz ‘sl‘ ‘sp tyop‘prxtytsx ‘sl‘ ts ly zms‘lnwp ‘z spr xlktyr

zyp zf ‘sp nsztnps ts prpspy‘ mpnl’sp zf spr stx’w‘lypz’s

nzyfltn‘tyr opstrp ‘z xlkp ‘sp z‘spr nsztnp—‘sp

tyop‘prxtytsx ‘s’s lrtstyr frzx l ‘pystzy0nrpl‘tyr nzyfltn‘

ty ‘sp êtww1 ls yz‘po1 byopr s’ns ntrn’xs‘lynps1 êspy pt‘spr

zf ‘sp pl‘sêlys rplnsps ly ln‘tél‘tzy ‘srpsszwo êstns

lxz’y‘s ‘z nsztnp1 t‘ êz’wo mp wtkp yz’r szwétyr ‘sp

xl‘spxl‘tnlw przmwpx my zéprnzxtyr ‘sp tyop‘prxtyts‘tn

mlnkrrz’yo yztsp rpyprl‘po my ‘sp prpspynp zf ‘sp z‘spr

pl‘sêly1 Ayo u’s‘ ls êspy yz’ szwépo ‘sp xl‘spxl‘tnlw

przmwpx opspt‘p ‘sp prpspynp zf ‘sts tyop‘prxtytsx1 zyp

nz’wo sly yz’ oto t‘ lyo lrp rpspzystmwp fzr t‘1 sz zyp nly

sly ‘sts ls êpww1 I êz’wo lrr’p1 ty ‘sp prpspy‘ nlsp1

whicheker one is chosen1 asp yp‘êzrk ‘srz’rs êstns ssp

s’nnppos ty rplnstyr l nsztnp ‘srpsszwo êtww slép s’nnppopo

opspt‘p ‘sp tyop‘prxtytsx ‘sl‘ êls prpspy‘ mpnl’sp zf ‘sp

pxts‘pynp zf ‘sp nzxpp‘tyr yp‘êzrk1

Sz‘p ‘sl‘1 ty ‘spsp ntrn’xs‘lynps1 ‘sp nsztnps pt‘spr êly

êz’wo yz‘ mp “tyloépr‘py‘”1 “lnntopy‘lw”1 “nlprtntz’s”1 zr

“xprpwy rlyozx”1 mpnl’sp ‘spy êz’wo mp willeW my ‘sp



êzxly pt‘spr êly1 êspy ‘spy lrp xlop1 lyo ozyp fzr

reasons pt‘spr êly (xzrlw nzyétn‘tzys tf ssp ‘’rys mlnk1

lxmt‘tz’s xz‘téps tf ssp rzps zy- êstns ssp ‘spy lyo ‘sprp

pyozrsps1 Ayo ‘spsp lrp ‘sp nzyot‘tzys ’s’lwwy rpq’trpo ‘z

sly szxp‘styr ts ozyp “zy p’rpzsp”1 rl‘spr ‘sly

lnntopy‘lwwy1 nlprtntz’swy zr xprpwy my nslynp1 Rzrpzépr1 tf

êp lwsz lss’xp (ls êp nzysts‘py‘wy nly ty ‘sp êzxly’s

nlsp- ‘sl‘ ‘sp lrpy‘ ts yz‘ mptyr nzprnpo (yz zyp ts szwotyr

l r’y ‘z spr splo-1 yzr psystnlwwy nzys‘rltypo zr otslmwpo1

yzr fzrnpo zr nzy‘rzwwpo my z‘sprs1 ‘spy ‘spsp nzyot‘tzys

(‘sl‘ ssp êtwws t‘1 ozps t‘ fzr rplszys1 lyo nz’wo slép ozyp

z‘sprêtsp êtwwtyrwy lyo fzr rplszys-1 r’wp z’‘ plns zf ‘sp

yzrxlw rplszys êp slép fzr slytyr ‘sl‘ lrpy‘s ln‘1 m’‘ oz

yz‘ slép nzy‘rzw zépr ‘sptr ln‘tzys (nzprntzy1 nzys‘rlty‘1

tynlplnt‘y1 tyloépr‘pynp1 tyézw’y‘lrtypss1 xts‘lkp1 zr

nzy‘rzw my z‘sprs-1

az mp s’rp1 êt‘s “spwf0fzrxtyr” nsztnps zf ‘spsp ktyos1

lrpy‘s nlyyz‘ op‘prxtyp êstns nsztnp z’‘nzxp êtww znn’r

beYore t‘ znn’rs zr ‘sp z’‘nzxps êz’wo mp prpop‘prxtypo

lf‘pr lww1 I’‘ t‘ ozps yz‘ fzwwzê ‘sl‘1 mpnl’sp zyp ozps yz‘

op‘prxtyp êstns zf l sp‘ zf z’‘nzxps ts rztyr ‘z znn’r

mpfzrp t‘ znn’rs1 zyp ozps yz‘ op‘prxtyp êstns zf ‘spx

znn’rs1 when  t‘ znn’rs1 Wspy ‘sp lmzép nzyot‘tzys fzr spwf0

fzrxtyr nsztnps lrp sl‘tsfipo1 lrpy‘s op‘prxtyp ‘sptr f’‘’rp

wtéps then anW there my opntotyr1

Iyoppo1 ‘spy slép êsl‘ I slép nlwwpo plural koluntary

control zépr ‘sptr zp‘tzys ty ‘sp fzwwzêtyr spysp: aspy lrp

lmwp ‘z mrtyr lmz’‘ whicheker  zf ‘sp zp‘tzys ‘spy êtww1 when

‘spy êtww ‘z oz sz1 fzr ‘sp reasons ‘spy êtww ‘z oz sz1 on

purpose rl‘spr ‘sly my xts‘lkp zr lnntopy‘1 êt‘sz’‘ mptyr

nzprnpo zr nzxppwwpo ty oztyr sz1 zr z‘sprêtsp nzy‘rzwwpo my

z‘spr lrpy‘s zr xpnslytsxs1 “lns zf ‘spsp nzyot‘tzys nly

mp sl‘tsfipo ty nlsps wtkp ‘sp m’stypssêzxly’s1 êstnspépr

nsztnp ssp xlkps1 opspt‘p ‘sp tyop‘prxtytsx tyézwépo1 ls I

slép sszêy ty xlyy êrt‘tyrs (spp1 p1r11 Plyp 6AA:1

Hslp‘prs B065E 6AAAE 25591 Hslp‘pr 62-1 Sl‘tsfytyr ‘spx



lxz’y‘s ty nzxxzy plrwlynp ‘z ‘sp nwltx ‘sl‘ ‘sp lrpy‘s

nly nszzsp pt‘spr êly “at will”1

Sz‘p lwsz ‘sl‘ ‘sts lnnz’y‘ zf spwf0fzrxtyr nsztnps

lxz’y‘s ‘z l ktyo zf “oz’mwtyr” zf ‘sp xl‘spxl‘tnlw

przmwpx1 I‘ ts ls tf ly lrpy‘ flnpo êt‘s s’ns l nsztnp ts

trying zr pyoplézrtyr ‘z szwép ‘êz nzryt‘tép przmwpxs l‘

zynp1 zr ‘z nzxpwp‘p ‘êz nzxpp‘tyr (opwtmprl‘tép- ‘lsks l‘

zynp—ty z’r pxlxpwp1 ‘z xlkp l xzrlw nsztnp lyo ‘z xlkp

l nzyfltn‘tyr spwf0ty‘prps‘po nsztnp (nzrrpspzyotyr ‘z ‘sp ‘êz

nzxpp‘tyr yp’rlw yp‘êzrks tyézwépo-1 “lns ‘lsk ts mptyr

‘sêlr‘po my ‘sp tyop‘prxtytsx nrpl‘po my ‘sp prpspynp zf

‘sp z‘spr1 sz t‘ xtrs‘ fltw1 I’‘ tf t‘ s’nnppos1 ‘spy ‘sp lrpy‘s

nly mp spwo rpspzystmwp mpnl’sp1 ls ty ‘sp nlsp zf szwétyr

‘sp xl‘spxl‘tnlw przmwpx1 ‘spy êtww slép s’nnppopo ty

oztyr êsl‘ ‘spy êprp ‘rytyr zr pyoplézrtyr ‘z oz1 Rpnlww ‘sp

lsslssty lyo ‘sp s’smlyo zynp lrlty1 Têtyr ‘z

tyop‘prxtylntps ty ‘sptr yp’rlw pl‘sêlys1 ‘sp lsslssty

xtrs‘ xtss sts ‘lrrp‘ zr ‘sp s’smlyo fltw ‘z mrplk ‘sp ‘lmwp1

I’‘ tf ‘spy succeeW1 opspt‘p ‘sp przmlmtwt‘y zf fltw’rp1 ‘spy

lrp rpspzystmwp1 mpnl’sp ‘spy êtww slép s’nnppopo ty oztyr

êsl‘ ‘spy êprp ‘rytyr zr pyoplézrtyr ‘z oz1

Ayo sz t‘ ts1 I s’rrps‘1 êt‘s spwf fzrxtyr nsztnps1 pxnpp‘ ty

‘sptr nlsp1 whicheker way the agents choose1 ‘spy êtww slép

s’nnppopo ty oztyr êsl‘ ‘spy êprp ‘rytyr ‘z oz mpnl’sp

‘spy êprp stx’w‘lypz’swy ‘rytyr ‘z xlkp mz‘s nsztnps1 lyo

zyp ts rztyr ‘z s’nnppo1 Their Yailure to Wo one thing is not a

mere Yailure( but a koluntary succeeWing in Woing the other0

Kzps t‘ xlkp spysp ‘z ‘lwk lmz’‘ lrpy‘s ‘rytyr ‘z oz ‘êz

nzxpp‘tyr ‘styrs l‘ zynp ty ‘sts êly1 zr ‘z szwép ‘êz

nzryt‘tép przmwpxs l‘ zynpE Wpww1 êp kyzê ‘sl‘ ‘sp mrlty ts

l plrlwwpw prznpsszrE t‘ nly stx’w‘lypz’swy prznpss otffprpy‘

ktyos zf tyfzrxl‘tzy rpwpély‘ ‘z ‘lsks s’ns ls pprnpp‘tzy zr

rpnzryt‘tzy ‘srz’rs otffprpy‘ yp’rlw pl‘sêlys1 S’ns l

nlplnt‘y1 I mpwtpép1 ts psspy‘tlw ‘z ‘sp pxprntsp zf frpp êtww1

Iy nlsps zf spwf0fzrxl‘tzy (SMAs-1 lrpy‘s lrp

stx’w‘lypz’swy ‘rytyr ‘z rpszwép pw’rlw lyo nzxpp‘tyr



nzryt‘tép ‘lsks1 aspy lrp1 ls êp sly1 zf ‘êz xtyos1 Yp‘ ‘spy

lrp yz‘ ‘êz spplrl‘p pprszys1 aspy lrp yz‘ otsszntl‘po frzx

pt‘spr ‘lsk1 asp m’stypssêzxly êsz êly‘s ‘z rz mlnk ‘z

spwp ‘sp étn‘tx ts ‘sp slxp lxmt‘tz’s êzxly êsz êly‘s ‘z

rz ‘z spr xpp‘tyr lyo xlkp l slwp1 Ssp ts l nzxpwpx

nrpl‘’rp1 ‘zry tystop my otffprpy‘ étstzys zf êsz ssp ts lyo

êsl‘ ssp êly‘s ‘z mp1 ls êp lww lrp frzx ‘txp ‘z ‘txp1 I’‘

‘sts ts ‘sp ktyo zf nzxpwpxt‘y yppopo fzr rpy’typ spwf0

fzrxl‘tzy lyo frpp êtww1 Ayo êspy ssp s’nnppos ty oztyr zyp

zf ‘sp ‘styrs ssp ts ‘rytyr ‘z oz1 ssp êtww pyozrsp ‘sl‘ ls her

rpszw’‘tzy zf ‘sp nzyfltn‘ ty spr êtww1 ézw’y‘lrtwy lyo

ty‘py‘tzylwwy1 yz‘ my lnntopy‘ zr xts‘lkp1

Sz‘p sprp1 contra Mrlykf’r‘1 ‘sp rzwp zf lxmtélwpynp zr

nzyfltn‘ ty ‘sp êtww ty lww ‘sts1 If êp êprp ypépr lxmtélwpy‘ zr

xzépo my nzyfltn‘tyr élw’ps1 x’w‘tpwp élwpynps1 êp nz’wo

ypépr mp “spwf fzrxtyr” mptyrs1 Tf nz’rsp t‘ ts lwsz ‘r’p ‘sl‘

tf êp êprp always lxmtélwpy‘ êp êz’wo ypépr mp spwf

YormeW mptyrs1

2 Mbjections  anW Pesponses (I(9 Introspection,

Efforts, Pationality anW Will+setting

Sppowpss ‘z sly1 ‘sprp lrp xlyy q’ps‘tzys lyo zmupn‘tzys

‘sl‘ xly mp rltspo lmz’‘ ‘sts étpê ‘sl‘ I slép ‘rtpo ‘z

loorpss ty xlyy êrt‘tyrs (Plyp 6AA:1 6AAAE 25591 Spp lwsz

2552-1 Iy ‘sp rpxltyopr zf ‘sts plppr1 I êtww loorpss szxp zf

‘sp xzrp txpzr‘ly‘ zf ‘spsp zmupn‘tzys1

A frpq’py‘wy0xlop zmupn‘tzy ts ‘sl‘ êp lrp yz‘

ty‘rzsppn‘tépwy zr nzysntz’swy lêlrp zf xlktyr o’lw pffzr‘s

lyo pprfzrxtyr x’w‘tpwp nzryt‘tép ‘lsks ty spwf0fzrxtyr

nsztnp st‘’l‘tzys1 I’‘ I lx yz‘ nwltxtyr ‘sl‘ lrpy‘s lrp

ty‘rzsppn‘tépwy lêlrp zf xlktyr o’lw pffzr‘s1 Wsl‘ pprszys

lrp ty‘rzsppn‘tépwy lêlrp zf ty SMA st‘’l‘tzys ts ‘sl‘ ‘spy lrp

‘rytyr ‘z opntop lmz’‘ êstns zf ‘êz zp‘tzys ‘z nszzsp lyo



‘sl‘ pt‘spr nsztnp ts l otffin’w‘ zyp mpnl’sp ‘sprp lrp

rpsts‘ly‘ xz‘téps p’wwtyr ‘spx ty otffprpy‘ otrpn‘tzys ‘sl‘

êtww slép ‘z mp zéprnzxp1 whicheker  nsztnp ts xlop1 Iy s’ns

ty‘rzsppn‘tép nzyot‘tzys1 I lx ‘spzrtztyr ‘sl‘ êsl‘ ts rztyr

zy ’yoprypl‘s ts l ktyo zf ots‘rtm’‘po prznpsstyr ty ‘sp

mrlty ‘sl‘ tyézwéps spplrl‘p l‘‘pxp‘s zr pyoplézrtyrs ‘z

rpszwép nzxpp‘tyr nzryt‘tép ‘lsks1

asprp ts l wlrrpr pzty‘ sprp I slép zf‘py pxpslstzpo:

Kntrospectike ekiWence cannot gike us the whole story about

Yree will0 S‘ly zy ‘sp ty‘rzsppn‘tép s’rflnp lyo wtmpr‘lrtly

frpp êtww is wtkpwy ‘z lppplr zmsn’rp zr xys‘prtz’s1 as it so

oYten h as in history1 Wsl‘ ts yppopo ts l theory lmz’‘ êsl‘

xtrs‘ mp rztyr zy mpstyo ‘sp snpyps êspy êp pxprntsp s’ns

l frpp êtww1 yz‘ xprpwy l opsnrtp‘tzy zf êsl‘ êp txxpotl‘pwy

pxpprtpynpE lyo ty ‘sts rprlro ypê sntpy‘tfin topls nly mp l

spwp rl‘spr ‘sly l styorlynp ‘z xlktyr spysp zf frpp êtww1 I‘

ts yzê êtopwy mpwtpépo ‘sl‘ plrlwwpw prznpsstyr ‘lkps pwlnp

ty ‘sp mrlty ty s’ns nzryt‘tép pspyzxpyl ls éts’lw

pprnpp‘tzy1 asp ‘spzry ts ‘sl‘ ‘sp mrlty spplrl‘pwy

prznpssps otffprpy‘ fpl‘’rps zf ‘sp éts’lw snpyp1 s’ns ls

zmupn‘ lyo mlnkrrz’yo1 ‘srz’rs ots‘rtm’‘po lyo plrlwwpw1

‘sz’rs ty‘prln‘tyr1 yp’rlw pl‘sêlys zr s‘rplxs1

S’ppzsp szxpzyp zmupn‘po ‘sl‘ êp lrp yz‘ ty‘rzsppn‘tépwy

lêlrp zf s’ns ots‘rtm’‘po prznpsstyr ty zrotylry nlsps zf

pprnpp‘tzy1 asl‘ êz’wo slrowy mp l opntstép zmupn‘tzy

lrltys‘ ‘sts ypê ‘spzry zf étstzy1 Mzr ‘sp nwltx ts ‘sl‘ ‘sts ts

êsl‘ êp lrp oztyr ty éts’lw pprnpp‘tzy1 yz‘ ypnpsslrtwy ‘sl‘

êp lrp ty‘rzsppn‘tépwy lêlrp zf oztyr t‘1 Ayo I lx xlktyr l

stxtwlr nwltx lmz’‘ frpp êtww1 KY parallel WistributeW

processing takes place on the input siWe oY the cognitike

leWger (in perception,( th en why not consiWer that it also

takes place on the output siWe (in practical reasoning(

choice anW action,E asl‘ ts êsl‘ I lx s’rrps‘tyr êp ssz’wo

s’ppzsp tf êp lrp ‘z xlkp spysp zf wtmpr‘lrtly frpp êtww1

Ayz‘spr nzxxzywy xlop zmupn‘po ts ‘sl‘ t‘ ts trrl‘tzylw ‘z

xlkp pffzr‘s ‘z oz tynzxpl‘tmwp ‘styrs1 I nzynpop ‘sl‘ ty



xzs‘ zrotylry st‘’l‘tzys t‘ ts1 I’‘ I nzy‘pyo ‘sl‘ ‘sprp lrp

sppntlw ntrn’xs‘lynps ty êstns t‘ ts yz‘ trrl‘tzylw ‘z xlkp

nzxpp‘tyr pffzr‘s: aspsp tynw’op ntrn’xs‘lynps ty êstns (t-

êp lrp opwtmprl‘tyr mp‘êppy nzxpp‘tyr zp‘tzysE (tt- êp

ty‘pyo ‘z nszzsp zyp zr ‘sp z‘spr1 m’‘ nlyyz‘ nszzsp mz‘sE

(ttt- êp slép pzêprf’w xz‘téps fzr êly‘tyr ‘z nszzsp plns zf

‘sp zp‘tzys fzr otffprpy‘ lyo nzxpp‘tyr rplszysE (té- ‘sprp ts

l nzyspq’py‘ rpsts‘lynp ty z’r êtww ‘z pt‘spr nsztnp1 sz ‘sl‘

(é- tf pt‘spr nsztnp ts ‘z slép l nslynp zf mptyr xlop1 pffzr‘

êtww slép ‘z mp xlop ‘z zéprnzxp ‘sp ‘pxp‘l‘tzy ‘z xlkp

‘sp z‘spr nsztnpE lyo xzs‘ txpzr‘ly‘wy1 (ét- êp êly‘ ‘z rtép

plns nsztnp l firs‘tyr nslynp zf mptyr xlop mpnl’sp ‘sp

xz‘téps fzr plns nsztnp lrp txpzr‘ly‘ ‘z ’s1 asp xz‘téps fzr

plns nsztnp opfiyp ty plr‘ êsl‘ szr‘ zf pprszy êp lrpE lyo

êp êz’wo ‘lktyr ‘spx wtrs‘wy tf êp oto yz‘ xlkp ly pffzr‘ ty

‘sptr mpslwf1 aspsp lrp ‘sp nzyot‘tzys zf “êtww0sp‘‘tyr” zr

“spwf0fzrxtyr” ln‘tzys (SMAs-1

I‘ ts nrt‘tnlw sprp ‘z rpnzrytzp ‘sp ’ytq’pypss zf s’ns “êtww0

sp‘‘tyr” st‘’l‘tzys1 Mzr z’r yzrxlw ty‘’t‘tzys lmz’‘ pffzr‘s

lrp fzrxpo ty pépryoly st‘’l‘tzys ty êstns z’r êtww ts lwrploy

“sp‘ zyp êly” zy oztyr szxp‘styr1 êsprp zms‘lnwps lyo

rpsts‘lynp slép ‘z mp zéprnzxp tf êp lrp ‘z s’nnppo ty

oztyr t‘1 Wp êly‘ ‘z zppy l ozzr1 êstns ts ulxxpo1 sz êp

slép ‘z xlkp ly pffzr‘ ‘z zppy t‘1 Iy s’ns pépryoly

st‘’l‘tzys1 t‘ êz’wo mp trrl‘tzylw ‘z xlkp tynzxpl‘tmwp

pffzr‘s mpnl’sp z’r êtwws lrp lwrploy sp‘ zy oztyr êsl‘ êp

lrp ‘rytyr ‘z oz1 Iy êtww0sp‘‘tyr st‘’l‘tzys my nzy‘rls‘1 zyp’s

êtww ts yz‘ yp‘ sp‘ zy oztyr pt‘spr zf ‘sp ‘styrs zyp ts ‘rytyr

‘z oz1 ‘sz’rs zyp sls s‘rzyr rplszys fzr oztyr plns1 ypt‘spr

zf êstns lrp ls yp‘ Wecisike1 Ipnl’sp xzs‘ pffzr‘s ty

pépryoly wtfp lrp xlop ty êtww0sp‘‘wpo st‘’l‘tzys êsprp z’r

êtww ts lwrploy sp‘ zy oztyr êsl‘ êp lrp ‘rytyr ‘z oz1 êp

‘pyo ‘z lsstxtwl‘p lww pffzr‘0xlktyr ‘z s’ns st‘’l‘tzys1

‘sprpmy fltwtyr ‘z nzystopr ‘sp ’ytq’pypss zf êtww0sp‘‘tyr1

êstns ts zf l ptpnp1 ty xy étpê1 êt‘s ‘sp ’ytq’pypss zf Yree

will1



k Mbjections  anW Pesponses (II(9 Ahance, “uck,

InWeterminism, Aontrol anW Action

Wprslps ‘sp xzs‘ txpzr‘ly‘ zmupn‘tzys1 szêpépr1 nzynpry

w’nk lyo nslynp1 êstns slép ‘lkpy xlyy fzrxs ty

nzy‘pxpzrlry opml‘ps lmz’‘ frpp êtww1 Mprp ts l plr‘tn’wlrwy

pzêprf’w fzrx s’ns zmupn‘tzys slép ‘lkpy: If ‘sp znn’rrpynp

zf l nsztnp opppyos zy ‘sp znn’rrpynp zf szxp

’yop‘prxtypo zr nslynp pépy‘s (sly1 q’ly‘’x pépy‘s- ty

‘sp mrlty zépr êstns ‘sp lrpy‘ wlnks nzy‘rzw1 ‘spy êsp‘spr

zr yz‘ ‘sp nsztnp znn’rs êz’wo lppplr ‘z mp l xl‘‘pr zf w’nk

zr nslynp1 rl‘spr ‘sly szxp‘styr ‘sp lrpy‘ mrz’rs‘ lmz’‘

lyo êls rpspzystmwp fzr1

S’ns ‘sz’rs‘s1 ls yz‘po1 ‘pyo ‘z spyo zyp wzzktyr fzr

px‘rl fln‘zrs1 z‘spr ‘sly prtzr pépy‘s zr slpppytyrs1 ‘z “‘tp

‘sp mlwlynp” ‘z zyp nsztnp zr ‘sp z‘spr1 I’‘ ‘sprp ts ly

lw‘pryl‘tép êly ‘z ‘styk lmz’‘ szê tyop‘prxtytsx xtrs‘ mp

tyézwépo ty frpp nsztnp ‘sl‘ firs‘ znn’rrpo ‘z xp ‘str‘y yplrs

lrz1 l êly ‘sl‘ léztos s’ns flxtwtlr s‘rl‘lrpxs lyo

rpq’trps l ‘rlysfzrxl‘tzy zf pprsppn‘tép1

astyk1 tys‘plo1 zf ‘sp tyop‘prxtytsx tyézwépo ty frpp

nsztnp ls ly ingreWient ty wlrrpr rzlw0otrpn‘po zr ‘pwpzwzrtnlw

prznpssps zr ln‘tét‘tps1 ty êstns ‘sp tyop‘prxtytsx f’yn‘tzys

ls l hinWrance zr obstacle ‘z ‘sp l‘‘ltyxpy‘ zf ‘sp rzlw1

S’ns ts ‘sp rzwp zf tyop‘prxtytsx ty ‘sp pffzr‘s zr “ézwt‘tzylw

s‘rplxs”1 ls I szxp‘txps nlww ‘spx1 prpnpotyr

’yop‘prxtypo SMAs1 “lns zf ‘spsp s‘rplxs ts l ‘pxpzrlwwy

px‘pyopo rzlw0otrpn‘po ln‘tét‘y1 êszsp rzlw ts l plr‘tn’wlr

nsztnp lyo êszsp typ’‘ nzysts‘s ty ‘sp rplszys zr xz‘téps

fzr xlktyr ‘sl‘ nsztnp1 ty êstns tyop‘prxtytsx ts l

styoprtyr zr ty‘prfprtyr pwpxpy‘1 asp nsztnps zr SMAs ‘sl‘

rps’w‘ frzx ‘spsp ‘pxpzrlwwy px‘pyopo ln‘tét‘tps1 ‘s’s oz yz‘

pzp ’p z’‘ zf yzêsprp1 pépy ‘sz’rs ’yop‘prxtypo1 aspy

lrp ‘sp achiekements  zf rzlw0otrpn‘po ln‘tét‘tps zf ‘sp lrpy‘



‘sl‘ xtrs‘ slép fltwpo o’p ‘z ‘sp tyop‘prxtytsx1 m’‘ oto

yz‘1

Sz‘p ‘sl‘ tf tyop‘prxtytsx zr nslynp ozps pwly ‘sts ktyo zf

ty‘prfprtyr rzwp ty wlrrpr rzlw0otrpn‘po prznpssps wplotyr ‘z

nsztnp1 ‘sp tyop‘prxtytsx zr nslynp yppos yz‘ mp ‘sp cause

zf ‘sp nsztnp ‘sl‘ ts ln‘’lwwy xlop1 asts fzwwzês frzx l

rpyprlw pzty‘ lmz’‘ przmlmtwts‘tn nl’sl‘tzy1 A élnntyl‘tzy

xly styopr zr wzêpr ‘sp przmlmtwt‘y ‘sl‘ I êtww rp‘ l npr‘lty

otsplsp1 sz t‘ ts nl’slwwy rpwpély‘ ‘z ‘sp z’‘nzxp1 I’‘ tf I rp‘

‘sp otsplsp opspt‘p t‘1 ‘sp élnntyl‘tzy ts yz‘ ‘sp cause zf

xy rp‘‘tyr ‘sp otsplsp1 ‘sz’rs t‘ êls nl’slwwy rpwpély‘1

mpnl’sp t‘s rzwp êls ‘z hinWer ‘sl‘ pffpn‘1 asp nl’sps zf xy

rp‘‘tyr ‘sp otsplsp1 my nzy‘rls‘1 lrp ‘szsp nl’slwwy rpwpély‘

fln‘zrs (s’ns ls ‘sp tyfpn‘tyr étr’s- ‘sl‘ strytfinly‘wy

pyslynpo ‘sp przmlmtwt‘y zf t‘s znn’rrpynp1

Stxtwlrwy1 ty ‘sp m’stypssêzxly’s nlsp1 ‘sp nl’sps zf ‘sp

nsztnp ssp ozps xlkp (‘sp xzrlw nsztnp zr ‘sp lxmt‘tz’s

nsztnp- lrp ‘szsp nl’slwwy rpwpély‘ fln‘zrs ‘sl‘ strytfinly‘wy

raiseW ‘sp przmlmtwt‘y zf xlktyr that  nsztnp frzx êsl‘ t‘

êz’wo slép mppy tf ‘szsp fln‘zrs slo yz‘ mppy prpspy‘1

S’ns fln‘zrs êz’wo tynw’op spr rplszys lyo xz‘téps fzr

xlktyr ‘sl‘ nsztnp rl‘spr ‘sly ‘sp z‘spr1 spr nzysntz’s

lêlrpypss zf ‘spsp rplszys lyo spr opwtmprl‘tép pffzr‘s ‘z

zéprnzxp ‘sp ‘pxp‘l‘tzys ‘z xlkp ‘sp nzy‘rlry nsztnp1 asp

tyop‘prxtytsx zr nslynp tyézwépo (wtkp ‘sp élnntyl‘tzy- êls

nl’slwwy rpwpély‘ ‘z ‘sp z’‘nzxp1 m’‘ t‘ êls yz‘ ‘sp nl’sp1

asts pxpwltys êsy ‘sp s’smlyo’s pxn’sp êls sz wlxp êspy

sp slto “Hslynp mrzkp ‘sp ‘lmwp1 yz‘ xp”1 asp nslynp êls l

styoprtyr fln‘zr1 yz‘ ‘sp nl’sp1

Ayz‘spr nzxxzy sp‘ zf zmupn‘tzys nzynpry ‘sp nr’ntlw

yz‘tzy zf control1 If frpp nsztnps lrp ’yop‘prxtypo1 t‘ êz’wo

sppx ‘sl‘ ‘sp lrpy‘ nlyyz‘ slép nzy‘rzw zépr êstns zyp

znn’rs1 I’‘ lrlty1 ‘sts ts zyp zf ‘szsp ty‘’t‘tzys ‘sl‘ sppxs

zmétz’s1 pépy ’yopytlmwp1 l‘ firs‘ mw’ss1 m’‘ ‘’rys z’‘ yz‘ ‘z

mp sz1 Mzr ly lrpy‘ ‘z slép control l‘ l ‘txp ‘ zépr ‘sp

mptyr zr yz‘ mptyr zf szxp pépy‘ (s’ns ls l nsztnp- l‘ ‘sl‘



‘txp ts fzr ‘sp lrpy‘ ‘z slép ‘sp ability zr power  l‘ ‘ ‘z

make  ‘sl‘ pépy‘ be l‘ ‘ anW ‘sp lmtwt‘y zr pzêpr l‘ ‘ ‘z

xlkp t‘ not be l‘ ‘1 Ayo ty ly SMA1 ly lrpy‘ pxprntsps u’s‘

‘sts ktyo zf nzy‘rzw zépr ‘sp nsztnp ‘sl‘ ts xlop l‘ ‘sp ‘txp

t‘ ts xlop1 Mzr ‘sp lrpy‘ yz‘ zywy slo ‘sp lmtwt‘y zr pzêpr l‘

‘sl‘ ‘txp ‘z xlkp ‘sl‘ nsztnp mp1 ‘sp lrpy‘ lwsz slo ‘sp

lmtwt‘y zr pzêpr l‘ ‘sl‘ ‘txp ‘z xlkp t‘ yz‘ mp1 by making

the competing choice be1

Sz‘ zywy êz’wo ‘sp lrpy‘ slép nzy‘rzw zépr mz‘s nsztnps

ty l SMA st‘’l‘tzy ty ‘sts spysp1 m’‘ ‘sp nzy‘rzw êz’wo mp

êsl‘ êls plrwtpr nlwwpo plural koluntary nzy‘rzw1 Mzr ls

pxpwltypo plrwtpr1 ‘sp lrpy‘ êz’wo yz‘ zywy slép slo ‘sp

pzêpr ‘z xlkp pt‘spr nsztnp mp zr yz‘ mp l‘ ‘sp ‘txp1 m’‘

êz’wo slép slo ‘sp pzêpr ‘z oz ‘sts pt‘spr êly koluntarily(

on purpose anW Yor reasons( lyo yz‘ xprpwy my lnntopy‘E

lyo ‘sts êz’wo mp sz eken though  ‘sp znn’rrpynp zf ‘sp

nsztnp ‘sl‘ oto znn’r opppyopo zy ‘sp firtyr zr yzy0firtyr zf

yp’rzys zépr êstns ‘sp lrpy‘ slo yz nzy‘rzw1 Ay

ls‘zytsstyr z’‘nzxp( I’‘ t‘ ts ‘sp rps’w‘ zyp rp‘s my (6-

rtétyr tyop‘prxtytsx ly ty‘prfprtyr zr styoprtyr rzwp ty

wlrrpr rzlw0otrpn‘po ln‘tét‘tps lyo (2- lwwzêtyr fzr x’w‘tpwp

s’ns ln‘tét‘tps zr ézwt‘tzylw s‘rplxs ty opwtmprl‘tzy1

Wprslps ‘sp s‘rzyrps‘ zf zmupn‘tzys lrltys‘ ‘sts étpê1

szêpépr1 lrp sz0nlwwpo “w’nk zmupn‘tzys”1 êstns slép ‘lkpy

pxpwlyl‘zry fzrxs1 asp xzs‘ tyfl’py‘tlw lyo ‘sp s‘rzyrps‘ zf

‘spsp I mpwtpép ts ‘sl‘ rtépy my Awfrpo Rpwp (6AAB-: “If

otffprpy‘ frpp nsztnps nz’wo pxprrp frzx ‘sp slxp pls‘ zf

ly lrpy‘1 ‘sprp êz’wo sppx ‘z mp yz pxpwlyl‘tzy fzr êsy

zyp nsztnp êls xlop rl‘spr ‘sly lyz‘spr ty ‘prxs zf ‘sp

‘z‘lw prtzr nslrln‘pr1 xz‘téps lyo p’rpzsps zf ‘sp lrpy‘1

asp otffprpynp ty nsztnp1 t1p1 ‘sp lrpy‘’s nszzstyr zyp ‘styr

rl‘spr ‘sly lyz‘spr1 êz’wo ‘sprpfzrp mp u’s‘ l xl‘‘pr zf

w’nk”1

Ty ‘sp xzopw I slép rtépy t‘ ts ‘r’p pyz’rs ‘sl‘ otffprpy‘

nsztnps nz’wo pxprrp frzx ‘sp ‘z‘lw prtzr nslrln‘pr1

xz‘téps lyo p’rpzsps zf ‘sp lrpy‘1 I’‘ t‘ ozps yz‘ fzwwzê



‘sl‘ ‘sp nsztnp xlop ts “u’s‘ l xl‘‘pr zf w’nk”1 Mtrs‘1 zy ‘sl‘

xzopw1 êstnspépr nsztnp ts xlop1 ‘sp lrpy‘ nl’sps zr

mrtyrs lmz’‘ ‘sp nsztnp my pyrlrtyr ty l rzlw0otrpn‘po

prznpss zf ‘rytyr zr l‘‘pxp‘tyr ‘z mrtyr lmz’‘ ‘sl‘ épry

nsztnp lyo s’nnppotyr ty l‘‘ltytyr ‘sp rzlw1 Spnzyo1 ‘sp

lrpy‘ sls nzy‘rzw zépr ‘sp znn’rrpynp zf ‘sp nsztnp ‘sl‘ ts

xlop êspy t‘ ts xlop ty ‘sp spysp zf nzy‘rzw u’s‘ opfiypo1

astro1 t‘ ozps yz‘ fzwwzê ‘sl‘ ‘sp nsztnp êls trrl‘tzylw stynp

t‘ êls xlop fzr rplszys ‘sl‘ ‘sp lrpy‘ ‘spy lyo ‘sprp

pyozrspo ls ‘sp rplszys sp zr ssp êz’wo ln‘ zy1 Mz’r‘s1 ‘sp

nsztnp êls xlop ézw’y‘lrtwy pt‘spr êly ty ‘sp spysp zf yz‘

mptyr nzprnpo zr nzxppwwpo zr z‘sprêtsp nzys‘rltypo1 Mtf‘s1

‘sp nsztnp êls xlop zy p’rpzsp rl‘spr ‘sly my xts‘lkp zr

lnntopy‘ pt‘spr êly1

Mtylwwy1 ls l nzyspq’pynp zf lww ‘spsp ‘styrs1 ‘sl‘ ‘sp

lrpy‘ mrz’rs‘ lmz’‘ ‘sp nsztnp1 slo nzy‘rzw zépr t‘1 oto sz

ézw’y‘lrtwy (êt‘sz’‘ mptyr nzprnpo zr nzxppwwpo-1 kyzêtyrwy

lyo zy p’rpzsp1 lyo fzr rplszys1 lyo nz’wo slép ozyp

z‘sprêtsp ézw’y‘lrtwy1 kyzêtyrwy1 zy p’rpzsp lyo fzr

rplszys1 zyp nly sly ‘sl‘ ‘sp lrpy‘ êls rpspzystmwp fzr ‘sp

z’‘nzxp u’s‘ ls zyp nly sly ‘sts zf ‘sp lsslssty êspy sp

s’nnppopo ty ktwwtyr ‘sp Wrtxp Rtyts‘pr zr ‘sp s’smlyo êspy

sp s’nnppopo ty mrplktyr ‘sp ‘lmwp1 If ‘sp nzynw’stzy zf ‘sts

w’nk zmupn‘tzy—ylxpwy1 ‘sl‘ ‘sp nsztnps xlop lrp “u’s‘ l

xl‘‘pr zf w’nk”—ts xply‘ ‘z mp nzysts‘py‘ êt‘s lww ‘sts (‘sp

lrpy‘ mrz’rs‘ t‘ lmz’‘1 slo nzy‘rzw zépr t‘1 ln‘po

ézw’y‘lrtwy1 kyzêtyrwy1 zy p’rpzsp1 p‘n1- ‘spy ‘sp

nzynw’stzy1 lyo ‘sp zmupn‘tzy t‘spwf1 êz’wo wzsp lww ‘rln‘tzy1

8 “iberum  Arbitrium T oluntatis

Wpww1 yz‘ q’t‘p lww ‘rln‘tzy1 Ayo ‘sts ts êsprp ‘styrs rp‘

ty‘prps‘tyr1 Wt‘s pzêprf’w lrr’xpy‘s ty pstwzszpsy1 t‘ ts yz‘

pyz’rs ‘z sszê ‘sl‘ ‘sptr nzynw’stzys oz yz‘ ypnpsslrtwy

fzwwzê frzx ‘sptr prpxtsps1 Typ yppos lwsz ‘z sszê êsy ‘sp



zmupn‘tzys sppx ‘z slép s’ns pzêpr lyo sppx trrpf’‘lmwp1

Iy ‘sp nlsp zf ‘sts pxpwlyl‘zry w’nk zmupn‘tzy I ‘styk ‘sts ts

mpnl’sp t‘ ozps sszê szxp‘styr zf épry rrpl‘ txpzr‘lynp

lmz’‘ frpp êtww1 I‘ sszês ‘sl‘ ‘sprp ts szxp‘styr ‘z ‘sp zf‘py

rpppl‘po nslrrp ‘sl‘ ’yop‘prxtypo nsztnps êz’wo mp

arbitrary ty l npr‘lty spysp1 A rpsto’lw lrmt‘rlrtypss sppxs

‘z rpxlty ty lww spwf0fzrxtyr nsztnps stynp ‘sp lrpy‘s nlyyz‘

ty prtyntpwp slép s’ffintpy‘ zr zéprrtotyr (“nzynw’stép” zr

“opntstép”- prior rplszys fzr xlktyr zyp zp‘tzy lyo zyp sp‘

zf rplszys prpéltw zépr ‘sp z‘spr1

asprpty wtps ‘sp ‘r’‘s ty ‘sts w’nk zmupn‘tzy: l frpp nsztnp

nlyyz‘ mp completely explaineW my ‘sp py‘trp pls‘1 tynw’otyr

pls‘ nl’sps or reasonsE lyo I ‘styk ‘sts ts l ‘r’‘s ‘sl‘

rpéplws szxp‘styr txpzr‘ly‘ lmz’‘ frpp êtww1 I slép lrr’po

pwspêsprp ‘sl‘ s’ns lrmt‘rlrtypss rpwl‘tép ‘z prtzr rplszys

‘pwws ’s ‘sl‘ pépry ’yop‘prxtypo spwf0fzrxtyr nsztnp ts ‘sp

tyt‘tl‘tzy zf yzépw pl‘sêly ty‘z ‘sp f’‘’rp1 êszsp

u’s‘tfinl‘tzy wtps ty ‘sl‘ f’‘’rp lyo ts yz‘ f’wwy pxpwltypo my

‘sp pls‘1 Iy xlktyr s’ns l nsztnp êp sly1 ty pffpn‘1 “I lx

zp‘tyr fzr ‘sts pl‘sêly1 I‘ ts yz‘ refuireW my xy pls‘

rplszys1 m’‘ ts nzysts‘py‘ êt‘s xy pls‘ lyo ts zyp mrlynstyr

pl‘sêly xy wtfp nly yzê xplytyrf’wwy ‘lkp1 Wsp‘spr t‘ ts

‘sp rtrs‘ nsztnp1 zywy ‘txp êtww ‘pww1 Rplyêstwp1 I lx êtwwtyr

‘z ‘lkp rpspzystmtwt‘y fzr t‘ zyp êly zr ‘sp z‘spr”1

Tf sppntlw ty‘prps‘ sprp1 ls I slép zf‘py yz‘po ty xy

êrt‘tyrs1 ts ‘sl‘ ‘sp ‘prx “lrmt‘rlry” nzxps frzx ‘sp Ll‘ty

arbitrium1 êstns xplys “u’orxpy‘”—ls ty liberum arbitrium

koluntatis1 “frpp u’orxpy‘ zf ‘sp êtww” (‘sp xpotpélw

opstryl‘tzy fzr frpp êtww-1 Ixlrtyp l êrt‘pr ty ‘sp xtoowp zf l

yzépw1 asp yzépw’s sprztyp flnps l nrtsts lyo ‘sp êrt‘pr sls

yz‘ yp‘ opépwzppo spr nslrln‘pr ty s’ffintpy‘ op‘ltw ‘z sly

pxln‘wy szê ssp êtww ln‘1 asp l’‘szr xlkps l “u’orxpy‘”

lmz’‘ ‘sts ‘sl‘ ts yz‘ op‘prxtypo my ‘sp sprztyp’s lwrploy

fzrxpo pls‘ êstns ozps yz‘ rtép ’ytq’p otrpn‘tzy1 Iy ‘sts

spysp1 ‘sp u’orxpy‘ (arbitrium- zf szê ssp êtww rpln‘ ts

“lrmt‘rlry”1 m’‘ yz‘ py‘trpwy sz1 I‘ slo typ’‘ frzx ‘sp



sprztyp’s fin‘tzylw pls‘ lyo ty ‘’ry rlép typ’‘ ‘z spr

przupn‘po f’‘’rp1

Iy l stxtwlr êly1 lrpy‘s êsz pxprntsp frpp êtww lrp mz‘s

l’‘szrs zf lyo nslrln‘prs ty ‘sptr zêy s‘zrtps l‘ zynp1 Iy

étr‘’p zf “spwf0fzrxtyr” u’orxpy‘s zf ‘sp êtww (arbitria

koluntatis- (SMAs-1 ‘spy lrp “lrmt‘prs” zf ‘sptr zêy wtéps1

“xlktyr ‘spxspwéps” z’‘ zf pls‘ ‘sl‘1 tf ‘spy lrp ‘r’wy frpp1

ozps yz‘ wtxt‘ ‘sptr f’‘’rp pl‘sêlys ‘z zyp1 If êp ssz’wo

nslrrp ‘spx êt‘s yz‘ slétyr s’ffintpy‘ zr conclusike prtzr

rplszys fzr nszzstyr ls ‘spy oto1 ‘spy xtrs‘ rppwy: “ar’p

pyz’rs1 I’‘ I oto slép gooW rplszys fzr nszzstyr ls I oto1

êstns I’x êtwwtyr ‘z pyozrsp lyo ‘lkp rpspzystmtwt‘y fzr1 If

‘spy êprp yz‘ s’ffintpy‘ zr nzynw’stép rplszys1 ‘sl‘’s

mpnl’sp1 wtkp ‘sp sprztyp zf ‘sp yzépw1 I êls yz‘ l f’wwy

fzrxpo pprszy mpfzrp I nszsp (lyo s‘tww lx yz‘1 fzr ‘sl‘

xl‘‘pr-1 Ltkp ‘sp l’‘szr zf ‘sp yzépw1 I lx ty ‘sp prznpss zf

êrt‘tyr ly ’yfiytsspo s‘zry lyo fzrxtyr ly ’yfiytsspo

nslrln‘pr êsz1 ty xy nlsp1 ts xyspwf ”1
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Wp‘pr Qpowtnkl

Q u an t u m  L t och ast icit y an W (t h e E n W

oY( Leu roWet erm in ism

1 IntroWuction

Mrpp êtww ts l “snlyolw ty pstwzszpsy” (Kzywp 2566-1 Mzêpépr1

frpp êtww ts yz snlyolw fzr nzy‘pxpzrlry xltys‘rplx

yp’rzsntpynp1 Rzs‘ yp’rzmtzwzrts‘s mpwtpép ‘sl‘ ‘sprp ts yz

s’ns przmwpx zr ‘sl‘ yp’rzsntpynp sls lwrploy szwépo ‘sp

przmwpx zf frpp êtww zr ts zy ‘sp êly ‘z szwétyr t‘ my f’wwy

pw’ntol‘tyr ‘sp yp’rzylw xpnslytsxs zf s’xly opntstzys1 A

nzxpwp‘pwy xpnslyts‘tn pxpwlyl‘tzy zf “frpp” opntstzys

êz’wo xlkp ‘spx nl’slwwy opppyopy‘ zy yp’rzylw ln‘tét‘y

lyo ‘s’s yz‘ frpp1 Mpynp xzs‘ yp’rzsntpy‘ts‘s nzystopr frpp

êtww ly tww’stzy (p1r1 Wprypr 255k- zr ‘spy lozp‘ l

nzxpl‘tmtwts‘ étpê1 mpwtpétyr ‘sl‘ frpp êtww nly pxts‘ pépy ty

‘sp f’wwy xpnslyts‘tn xlnstyp nlwwpo ‘sp s’xly mrlty1 Rlyy

yp’rzmtzwzrts‘s êz’wo lrrpp êt‘s Mrlynts Hrtnk êsz flxz’swy

slto ‘sl‘

“Yz’”1 yz’r uzys lyo yz’r szrrzês1 yz’r

xpxzrtps lyo yz’r lxmt‘tzys1 yz’r spysp zf

pprszylw topy‘t‘y lyo frpp êtww1 lrp ty fln‘ yz

xzrp ‘sly ‘sp mpslétzr zf l éls‘ lsspxmwy zf

yprép npwws lyo ‘sptr lsszntl‘po xzwpn’wps

(Hrtnk 6AA81 k-1

Aw‘sz’rs ypê topls lyo nzynpp‘s lrp pxprrtyr (p1r1 cly

Rprpyxzr‘pw 25581 Szmwp 255:-1 rpo’n‘tzytsx lyo



op‘prxtytsx lrp s‘tww ‘sp xluzr plrlotrxs ty n’rrpy‘

mtzwzry1 tynw’otyr yp’rzmtzwzry1 “hWsystnts‘si tyépy‘po ‘sp

op‘prxtyts‘tn0rpo’n‘tzyts‘tn pstwzszpsy lyo ‘l’rs‘ t‘ ‘z ‘sp

mtzwzrts‘s1 zywy ‘z êlwk frzx t‘ ‘spxspwéps” (Lzpêpys‘pty

256k-1 asp ozxtyly‘ mpwtpf ts ‘sl‘ “lyy‘styr nly mp rpo’npo

‘z stxpwp1 zmétz’s xpnslytnlw ty‘prln‘tzys1 asp npww ts l

xlnstyp1 asp lytxlw ts l xlnstyp1 Rly ts l xlnstyp”

(Rzyzo 6AA81 Ie-1665 Iy ‘sts lr‘tnwp1 I lx rztyr ‘z lrr’p ‘sl‘

‘sp xltys‘rplx Spê‘zytly étpê zf ‘sp s’xly mrlty ls l

szpsts‘tnl‘po xlnstyp ts nslwwpyrpo my ypê fiyotyrs ty

yp’rzsntpynp lyo ty ‘sp rtstyr fipwo zf q’ly‘’x mtzwzry1

0 :efinition  oY neuroWeterminism

Iy ‘sp plrwy 6A‘s npy‘’ry1 tysptrpo my Spê‘zytly psystns1

Wtprrp0Stxzy Llpwlnp pxprpsspo ‘sp op‘prxtyts‘tn êzrwo étpê

ty sts flxz’s opsnrtp‘tzy zf êsl‘ ts yzê kyzêy ls Laplaceés

Femon : ly ty‘pwwtrpy‘ mptyr ‘sl‘ kyzês nzxpwp‘pwy ‘sp s‘l‘p

zf ‘sp êzrwo (lww fzrnps ln‘tyr ty ‘sp ’ytéprsp lyo ‘sp

pzst‘tzy zf lww plr‘tnwps- l‘ zyp xzxpy‘ lyo nly nlwn’wl‘p t‘s

êszwp f’‘’rp opépwzpxpy‘:

Wp z’rs‘ ‘z rprlro ‘sp prpspy‘ s‘l‘p zf ‘sp

’ytéprsp ls ‘sp pffpn‘ zf t‘s ly‘pnpopy‘ s‘l‘p

lyo ls ‘sp nl’sp zf ‘sp s‘l‘p ‘sl‘ ts ‘z fzwwzê1

Ay ty‘pwwtrpynp kyzêtyr lww ‘sp fzrnps ln‘tyr ty

yl‘’rp l‘ l rtépy tys‘ly‘1 ls êpww ls ‘sp

xzxpy‘lry pzst‘tzys zf lww ‘styrs ty ‘sp

’ytéprsp1 êz’wo mp lmwp ‘z nzxprpspyo ty zyp

styrwp fzrx’wl ‘sp xz‘tzys zf ‘sp wlrrps‘ mzotps

ls êpww ls ‘sp wtrs‘ps‘ l‘zxs ty ‘sp êzrwo1

przétopo ‘sl‘ t‘s ty‘pwwpn‘ êprp s’ffintpy‘wy

pzêprf’w ‘z s’mupn‘ lww ol‘l ‘z lylwystsE ‘z t‘

yz‘styr êz’wo mp ’ynpr‘lty1 ‘sp f’‘’rp ls êpww



ls ‘sp pls‘ êz’wo mp prpspy‘ ‘z t‘s pyps

(Llpwlnp 6B681 6A-1

Mzwwzêtyr Llpwlnp1 êp nly opfiyp l Weterministic system ls

l sys‘px êszsp mpslétzr ts nzys‘rltypo ty s’ns l êlys ‘sl‘

t‘s typ’‘s lyo tyt‘tlw s‘l‘p f’wwy op‘prxtyp t‘s ypx‘ s‘l‘p zr

z’‘p’‘1 Iy z‘spr êzros1 “h‘isp êzrwo ts rzéprypo my (zr ts

’yopr ‘sp sêly zf- op‘prxtytsx tf lyo zywy tf1 rtépy l

sppntfipo êly ‘styrs lrp l‘ l ‘txp t 1 ‘sp êly ‘styrs rz

‘sprplf‘pr ts fixpo ls l xl‘‘pr zf yl‘’rlw wlê” (Mzpfpr 2565-1

Ty ‘sp nzy‘rlry1 l s‘znsls‘tn zr tyop‘prxtyts‘tn sys‘px nly

mp opfiypo ls l sys‘px êszsp typ’‘s lyo tyt‘tlw s‘l‘p oz yz‘

f’wwy op‘prxtyp t‘s ypx‘ s‘l‘p zr z’‘p’‘1 “xprpsspo ty l xzrp

fzrxlw êly1 tf S ts l nzxpwp‘p opsnrtp‘tzy zf ‘sp s‘l‘p zf z’r

êzrwo l‘ l rtépy ‘txp t  lyo L ts l nzxpwp‘p opsnrtp‘tzy zf lww

wlês zf yl‘’rp (p1r11 ‘sp wlês zf Spê‘zytly xpnslytns-1 ‘spy

S lyo L ‘zrp‘spr wzrtnlwwy txpwy l nzxpwp‘p opsnrtp‘tzy zf

‘sp py‘trp sts‘zry zf z’r êzrwo fzwwzêtyr t :

Iy s’ns l op‘prxtyts‘tn êzrwo1 lww pépy‘s lrp ‘sp ypnpsslry

nzyspq’pynps zf ‘sp prpétz’s s‘l‘ps lyo ‘sp wlês zf ‘sp

’ytéprsp1 Mzr tys‘lynp1 ty ‘sp op‘prxtyts‘tn snpylrtz1 ‘sp

fzrxl‘tzy zf ‘sp pwlyp‘ “lr‘s lyo ‘sp px‘tyn‘tzy zf otyzsl’rs



êz’wo mp stxpwy ly typét‘lmwp nzyspq’pynp zf ‘sp s‘l‘p zf

‘sp ’ytéprsp l‘ ‘sp ‘txp zf ‘sp Itr Ilyr lyo zf ‘sp

op‘prxtyts‘tn wlês zf psystns1

IeuroWeterminism  nly mp sppy ls l sppntlw nlsp zf

nzsxtn op‘prxtytsx1 mpnl’sp S: 1 ‘sp s‘l‘p zf ‘sp mrlty lyo

t‘s pyétrzyxpy‘ (typ’‘s- l‘ l rtépy ‘txp t 1 ts l plr‘ zf ‘sp

s‘l‘p zf ‘sp êzrwo S lyo ‘s’s ts lwzyr êt‘s S f’wwy rzéprypo

my ‘sp ly‘pnpopy‘ s‘l‘ps zf ‘sp êzrwo lyo t‘s wlês L1 asts

opfiyt‘tzy ts stxtwlr ‘z ‘sp opsnrtp‘tzy zf yp’rlw nl’sl‘tzy my

‘sp yp’rzsntpy‘ts‘ Wzwf Styrpr:

If yp’rzylw prznpssps lrp ‘sp mlsts lyo nl’sp zf

lww xpy‘lw pspyzxpyl lyo tf mrlty prznpssps

fzwwzê ‘sp wlês zf yl‘’rp1 ‘spy ‘sp prtyntpwp zf

nl’slwt‘y x’s‘ szwo fzr yp’rzylw ty‘prln‘tzys1

“épy ‘sz’rs ‘sprp ts yztsp lyo ty‘prfprpynp1

plns s‘l‘p zf ‘sp mrlty ts ‘spy l ypnpsslry

nzyspq’pynp zf ‘sp txxpotl‘pwy prpnpotyr

s‘l‘p1 Stynp opntstzys lrp ‘sp nzyspq’pynp zf

sppntlw mrlty s‘l‘ps1 z’r nzynpp‘s nzynprytyr

‘sp tyopppyopynp zf êtww lrp wtkpwy ‘z rpq’trp

szxp rpétstzy (Styrpr 255A-1

1 Rhe  incompatibility oY neuroWeterminism anW

responsibility

Arp frpp êtww lyo xzrlw rpspzystmtwt‘y nzxpl‘tmwp êt‘s

(yp’rz-op‘prxtytsxE Rlyy tyfl’py‘tlw ‘stykprs lrp

nzxpl‘tmtwts‘s (Rnkpyyl 255A-1 fzr pxlxpwp Klytpw Kpyyp‘‘

(255k- zr Mlrry Mrlykf’r‘ (6A:A-1 Mzêpépr1 l s‘rzyr

lrr’xpy‘ sls mppy rltspo lrltys‘ ‘sp nzxpl‘tmtwt‘y zf frpp

êtww1 xzrlw rpspzystmtwt‘y lyo op‘prxtytsx1 I‘ ts nlwwpo ‘sp

nzyspq’pynp lrr’xpy‘:



If op‘prxtytsx ts ‘r’p1 ‘spy z’r ln‘s lrp ‘sp

nzyspq’pynp zf wlês zf yl‘’rp lyo pépy‘s ty ‘sp

rpxz‘p pls‘1 I’‘ t‘’s yz‘ ’p ‘z ’s êsl‘ êpy‘ zy

mpfzrp êp êprp mzry1 lyo ypt‘spr ts t‘ ’p ‘z ’s

êsl‘ ‘sp wlês zf yl‘’rp lrp1 asprpfzrp1 ‘sp

nzyspq’pynps zf ‘spsp ‘styrs (tynw’otyr z’r

prpspy‘ ln‘s- lrp yz‘ ’p ‘z ’s (cly Iyêlyrpy

6ABk1 9:-1

If lww z’r ln‘s lrp ’yléztolmwp nzyspq’pynps zf ‘sp wlês zf

yl‘’rp lyo zf pépy‘s mpfzrp z’r mtr‘s ‘spy êp lrp yz‘ frpp ‘z

nszzsp mp‘êppy lw‘pryl‘tép nz’rsps zf ln‘tzy1 Wp nlyyz‘ oz

z‘sprêtsp1 asprpfzrp1 êp slép yz xzrlw rpspzystmtwt‘y fzr

z’r ln‘tzys1 asts ts ly tyotrpn‘ nzyspq’pynp lrr’xpy‘ (Qϕrpr

255:- fzr ‘sp tynzxpl‘tmtwt‘y zf xzrlw rpspzystmtwt‘y lyo

op‘prxtytsx mpnl’sp t‘ rpwtps zy (6- ‘sp tynzxpl‘tmtwt‘y zf

frpp êtww lyo op‘prxtytsx (“frpp êtww tynzxpl‘tmtwtsx”- lyo

(2- ‘sp prtyntpwp zf lw‘pryl‘tép pzsstmtwt‘tps (WAW-1 WAW s‘l‘ps

‘sl‘ êp lrp xzrlwwy rpspzystmwp fzr êsl‘ êp slép ozyp zywy

tf êp nz’wo slép ozyp z‘sprêtsp (Mrlykf’r‘ 6A:A-1 bstyr WAW

t‘ ts pzsstmwp ‘z xlkp ‘sp wzrtnlw s‘pp frzx “frpp êtww

tynzxpl‘tmtwtsx” ‘z “xzrlw rpspzystmtwt‘y tynzxpl‘tmtwtsx”1

Mzêpépr1 WAW sls mppy l‘‘lnkpo my Mlrry Mrlykf’r‘ lyo

z‘spr nzxpl‘tmtwts‘ (Mrlykf’r‘ 6A:A1 spp lwsz RnPpyyl

255A-1 Spépr‘spwpss1 t‘ ts pzsstmwp ‘z nzys‘r’n‘ otrpn‘

nzyspq’pynp lrr’xpy‘s fzr ‘sp tynzxpl‘tmtwt‘y zf xzrlw

rpspzystmtwt‘y lyo op‘prxtytsx êstns oz yz‘ opppyo zy ‘sp

élwtot‘y zf WAW1 Hsrts‘zps Qϕrpr sls rpnpy‘wy fzrx’wl‘po ‘srpp

éprstzys zf s’ns l otrpn‘ nzyspq’pynp lrr’xpy‘ (Qϕrpr

255:-1 asp s‘rzyrps‘ éprstzy nly mp fzrx’wl‘po ty

yzy‘pnsytnlw ‘prxs ls fzwwzês:

 

SQ  ts ‘sp opsnrtp‘tzy zf ‘sp s‘l‘p zf ‘sp ’ytéprsp ls t‘ êls l‘

l ‘txp pzty‘ mpfzrp s’xly mptyrs lppplrpo ty ‘sp sts‘zry zf



pézw’‘tzy1 L ts ‘sp opsnrtp‘tzy zf ‘sp wlês zf ‘sp ’ytéprsp1

lyo A ts ‘sp opsnrtp‘tzy zf szxp lrmt‘rlrtwy nszspy s’xly

ln‘tzy ‘sl‘ slpppypo (zr ts rztyr ‘z slpppy-1 asp lrr’xpy‘

nzysts‘s zf zyp tyfprpynp r’wp (“Izp‘st’s’ prtyntpwp”- lyo

‘srpp s‘pps1 Izp‘st’s’ prtyntpwp ts ‘sp fzwwzêtyr: Mrzx “p lyo

yz zyp ts rpspzystmwp fzr ‘sp fln‘ ‘sl‘ p1 lyo t‘ ts ypnpsslry

‘sl‘ p txpwtps q” t‘ nly mp tyfprrpo: “q lyo yz zyp ts

rpspzystmwp fzr ‘sp fln‘ ‘sl‘ q”1 asp r’wp ts élwto fzr lww p lyo

q ty l op‘prxtyts‘tn ’ytéprsp ty êstns lww s’xly nzryt‘tép

ln‘s (opstrps1 mpwtpfs- lyo mpslétzrlw ln‘tzys lrp f’wwy

op‘prxtypo1 asp rpfzrxpo nzyspq’pynp lrr’xpy‘ orlês l

opéls‘ly‘tyr nzynw’stzy frzx ‘êz prpxtsps lyo Izp‘st’s’

prtyntpwp:

61 SQ  lyo L1 lyo yz zyp ts rpspzystmwp fzr ‘sp fln‘

‘sl‘ SQ  lyo L (prpxtsp 6-

21 I‘ ts ypnpsslry ‘sl‘ SQ  lyo L txpwy A (prpxtsp 21

êstns fzwwzês frzx op‘prxtytsx-

k1 A lyo yz zyp ts rpspzystmwp fzr ‘sp fln‘ ‘sl‘ A

(nzynw’stzy1 mlspo zy 61 2 lyo Izp‘st’s’ prtyntpwp-

asp nzyspq’pynp lrr’xpy‘ ts pzêprf’w mpnl’sp prpxtsp 2

ts mlspo zy op‘prxtytsx lyo prpxtsp 6 ts otffin’w‘ ‘z

rpf’‘p1666 Sz ‘sp zywy pwl’stmwp êly zf nrt‘tntsx ts ‘z l‘‘lnk

‘sp tyfprpynp r’wp1

asp prpspy‘ éprstzy zf ‘sp nzyspq’pynp lrr’xpy‘ sls

‘srpp txpzr‘ly‘ loély‘lrps zépr prpétz’s éprstzys zf ‘sp

nzyspq’pynp lrr’xpy‘s: (6- t‘ ozps yz‘ rpq’trp WAW1 (2-

Izp‘st’s’ prtyntpwp ts txx’yp lrltys‘ ‘sp ’s’lw nrt‘tntsx zf

‘sp tyfprpynp r’wps ’spo ty nzyspq’pynp lrr’xpy‘s662 lyo

(k- Izp‘st’s’ r’wp xlkps ‘sp lrr’xpy‘ lwsz txx’yp lrltys‘

nz’y‘prpxlxpwps mlspo zy zéprop‘prxtyl‘tzy (Qϕrpr 255:-1

Iy s’x1 ‘sp nzyspq’pynp lrr’xpy‘ sszês ‘sl‘

nzxpl‘tmtwts‘s oz yz‘ slép xlyy pwl’stmwp zp‘tzys opfpyotyr

‘sp nzxpl‘tmtwt‘y zf op‘prxtytsx lyo xzrlw rpspzystmtwt‘y166k

Ayo stynp yp’rzop‘prxtytsx ts u’s‘ l sppntlw nlsp zf nzsxtn



op‘prxtytsx1 ‘sp nzyspq’pynp lrr’xpy‘ opytps lwsz ‘sp

nzxpl‘tmtwt‘y zf yp’rzop‘prxtytsx lyo xzrlw rpspzystmtwt‘y1

If z’r ’ytéprsp êprp l xlnstyp rzéprypo my op‘prxtyts‘tn

wlês lyo tyt‘tlw nzyot‘tzys1 ‘spy z’r mrlty êz’wo mp lwsz l

xlnstyp (l nzxp’‘pr-1 lyo1 nzyspq’py‘wy z’r pxpprtpynp zf

nzysntz’s êtww lyo xzrlw rpspzystmtwt‘y êz’wo mp zywy ly

tww’stzy1

2 Rhe  exorcism oY “aplace’s :emon by fuantum

theory

If op‘prxtytsx ts tynzxpl‘tmwp êt‘s xzrlw rpspzystmtwt‘y1

‘spy ‘sp xzs‘ txpzr‘ly‘ pxptrtnlw q’ps‘tzy ts ‘sp fzwwzêtyr:

Is z’r êzrwo op‘prxtyts‘tnE asprp êls yz‘ x’ns szpp fzr

frpp êtww zr xzrlw rpspzystmtwt‘y ty ‘sp ‘txps zf Spê‘zytly

psystns1 I’‘ ‘spy nlxp ‘sp q’ly‘’x rpézw’‘tzy1 aspzrtps

lyo pxpprtxpy‘s ty q’ly‘’x psystns s‘rzyrwy s’ppzr‘ ‘sp

tyop‘prxtyts‘tn yl‘’rp zf z’r ’ytéprsp1 V’ly‘’x ‘spzry ts

tyop‘prxtyts‘tn1 asp opépwzpxpy‘ zf ‘sp q’ly‘’x s‘l‘p zf l

psystnlw sys‘px ts rzéprypo my ‘sp op‘prxtyts‘tn êlép

f’yn‘tzy1 Mzêpépr1 lnnzrotyr ‘z xzs‘ ty‘prprp‘l‘tzys zf

q’ly‘’x xpnslytns1 ‘sp rps’w‘ zf l q’ly‘’x xpls’rpxpy‘

(êstns nzrrpspzyos ‘z l nzwwlpsp zf ‘sp êlép f’yn‘tzy- ts

’yop‘prxtypo1 as’s1 q’ly‘’x xpls’rpxpy‘s rpyprl‘p

zmupn‘tépwy tyop‘prxtyl‘p pépy‘s: ‘sptr nl’sp ts yz‘styr zr

szxp‘styr z’‘stop ‘sp psystnlw êzrwo (Sl‘tyzépr 25561 656-1

“épy êt‘s f’ww kyzêwporp zf ‘sp s‘l‘p zf l q’ly‘’x

xpnslytnlw sys‘px1 t‘ ts yz‘ pzsstmwp ‘z prpotn‘ (nlwn’wl‘p-

‘sp rps’w‘ zf l xpls’rpxpy‘1 zywy t‘s przmlmtwt‘y1 asprp ts yz

’yoprwytyr xpnslyts‘tn nl’sp (êt‘sty ‘sp psystnlw êzrwo- fzr

‘sp sppntfin ln‘’lw z’‘nzxp zf l xpls’rpxpy‘ êspy ‘sprp

lrp spéprlw pzsstmwp z’‘nzxps1

asprp lrp ‘êz lw‘pryl‘tép zp‘tzys fzr l op‘prxtyts‘tn

ty‘prprp‘l‘tzy zf q’ly‘’x ‘spzry1668 I’‘ mz‘s slép ‘sptr



êplk pzty‘s1 (6- asp xlyy0êzrwos ty‘prprp‘l‘tzy sls sprtz’s

‘rz’mwps êt‘s przmlmtwt‘y1 Annzrotyr ‘z ‘sp xlyy0êzrwo

ty‘prprp‘l‘tzy1 lww z’‘nzxps lrp ln‘’lwtzpo1 I’‘ “hziynp yz’

rtép ’p ‘sp ots‘tyn‘tzy mp‘êppy ln‘’lwt‘y lyo pzsstmtwt‘y

slytyr ‘sl‘ lww pzsstmwp rplwt‘tps lrp pq’lwwy ln‘’lw1 ‘sp

yz‘tzy zf przmlmtwt‘y mpnzxps xplytyrwpss” (W’‘ylx 2559-1

(2- asp xzs‘ pzp’wlr stoopy élrtlmwp ‘spzry ts Izsxtly

xpnslytns êstns “m’ys t‘s ‘op‘prxtytsx’ étl ‘sp

xl‘spxl‘tnlw opétnp zf p’sstyr lww ‘sp rlyozxypss mlnk ‘z

‘sp mprtyytyr zf ‘txp” (Alrzyszy 256k1 2k-1 Iy s’x1 êp nly

sly êt‘s Snz‘‘ Alrzyszy ‘sl‘

hWisystnlw tyop‘prxtytsx ts yzê l sp‘‘wpo fln‘ ‘z

rz’rswy ‘sp slxp px‘py‘ ls pézw’‘tzy1

spwtznpy‘rtsx1 zr lyy z‘spr otsnzépry ty sntpynp1

Sz tf ‘sl‘ fln‘ ts nzystoprpo rpwpély‘ ‘z ‘sp frpp0

êtww opml‘p1 ‘spy lww stops xtrs‘ ls êpww u’s‘

lnnpp‘ t‘ lyo xzép zy( (256k1 2k-

asp q’ly‘’x rpézw’‘tzy ty ‘sp otrpn‘tzy zf tyop‘prxtytsx

êls ssznktyr ‘z xlyy psystnts‘s1 “tys‘pty flxz’swy slto

‘sl‘ Lzo ozps yz‘ pwly otnp1 Mzêpépr1 t‘ sppxs ‘sl‘ Lzo

pwlys otnp lf‘pr lww1 V’ly‘’x ‘spzry sls pprfzrxpo l

s’nnpssf’w pxzrntsx zy Llpwlnp’s Kpxzy1 Ayo ‘sprp lrp

rzzo rplszys ‘z pxppn‘ ‘sl‘ f’‘’rp psystnlw ‘spzrtps êtww

lwsz nzy‘lty q’ly‘’x tyop‘prxtytsx (p1r1 Ilyks 6AAA-1

V’ly‘’x tyop‘prxtylny ts rpwpély‘ ‘z ‘sp przmwpx zf frpp

êtww mpnl’sp t‘ sls sêpp‘ lêly Spê‘zytly psystnlw

op‘prxtytsx (Ilrr 255k-1 Tf nz’rsp1 q’ly‘’x ‘spzry sls

yz‘ przépy ‘sl‘ frpp êtww pxts‘s1 Mzêpépr1 t‘ sls sszêy ‘sl‘

‘sp nwlsstnlw op‘prxtytsx zf Llpwlnp nly yz wzyrpr mp

pwl’stmwy ’spo ls ly lrr’xpy‘ frzx psystns lrltys‘ frpp

êtww1 as’s1 q’ly‘’x ‘spzry zppypo ypê êlys ‘z rpnzyntwp

s’xly frppozx êt‘s ‘sp wlês zf psystns (Wpyw 6Ak2-1669



5 Rwo  arguments against the fuantum brain

hypothesis

V’ly‘’x psystns sls sslkpy nwlsstnlw op‘prxtytsx1

Mzêpépr1 êsp‘spr lyo szê t‘ nly sslkp yp’rzop‘prxtytsx

ts flr frzx nwplr lyo s‘rltrs‘fzrêlro1 I‘ ts ‘r’p ‘sl‘ ‘sp zywy

zmupn‘tépwy tyop‘prxtyts‘tn prznpssps ty ‘sp psystnlw êzrwo

lrp q’ly‘’x prznpssps1 I’‘ ozps q’ly‘’x tyop‘prxtylny

lffpn‘ ‘sp oyylxtns zf yp’rzylw yp‘êzrksE Kzps q’ly‘’x

psystns lwwzê ‘sp mrlty ‘z pxpwzt‘ tyop‘prxtyl‘p q’ly‘’x

pépy‘sE aspsp lrp kpy pxptrtnlw q’ps‘tzys1 asprp lrp ‘êz

xlty lrr’xpy‘s êstns lrp ’s’lwwy rltspo lrltys‘ ‘sp

q’ly‘’x mrlty sypz‘spsts:

 

61 Sp’rzylw strylwtyr xzwpn’wps1 yp’rzys lyo yp’rlw

yp‘êzrks lrp too large fzr q’ly‘’x pspyzxpyl ‘z pwly l

strytfinly‘ rzwp ty ‘sptr f’yn‘tzytyr1 asp nzyépy‘tzylw

êtsozx ts ‘sl‘ lww fuantum ekents lrp akeraging out 1 sz

‘sl‘ fl’n‘’l‘tzys lxzyr q’ly‘’x plr‘tnwps lrp yz‘

txpzr‘ly‘1 As pxprpsspo my Klytpw Kpyyp‘‘:

Rzs‘ mtzwzrts‘s ‘styk ‘sl‘ q’ly‘’x pffpn‘s lww

u’s‘ nlynpw z’‘ ty ‘sp mrlty1 ‘sl‘ ‘sprp’s yz

rplszy ‘z ‘styk ‘spy’rp slrypsspo ty lyy êly1 Tf

nz’rsp ‘spy’rp ‘sprpE q’ly‘’x pffpn‘s lrp ‘sprp

ty yz’r nlr1 yz’r êl‘ns1 lyo yz’r nzxp’‘pr1 I’‘

xzs‘ ‘styrs—xzs‘ xlnrzsnzptn zmupn‘s—lrp1 ls

t‘ êprp1 zmwtétz’s ‘z q’ly‘’x pffpn‘s1 aspy ozy’‘

lxpwtfy ‘spxE ‘spy ozy’‘ styrp zy ‘spx (q’z‘po

ty Wpyrzsp 6AA:1 296-1

Hsrts‘zps Pzns lyo Pwl’s Mppp (255:-1 ‘zz1 topy‘tfy ‘sp

wlrrp stzp zf yp’rzylw zmupn‘s lyo ‘sp s’rp y’xmpr zf



plr‘tnwps tyézwépo ty yp’rzylw strylwtyr ls zyp zf ‘sp nrt‘tnlw

êplk pzty‘s zf q’ly‘’x mrlty sypz‘spsts:

Aw‘sz’rs mrltys zmpy q’ly‘’x xpnslytns1 ‘spy

oz yz‘ sppx ‘z pxpwzt‘ lyy zf t‘s sppntlw

fpl‘’rps1 Rzwpn’wlr xlnstyps1 s’ns ls ‘sp wtrs‘0

lxpwtfytyr nzxpzypy‘s zf psz‘zrpnpp‘zrs1 prp0

lyo pzs‘0syylp‘tn rpnpp‘zrs lyo ‘sp ézw‘lrp0

lyo wtrlyo0rl‘po nslyypw prz‘ptys ‘sl‘ sply

npww’wlr xpxmrlyps lyo ’yoprpty yp’rzylw

pxnt‘lmtwt‘y1 lrp sz wlrrp ‘sl‘ ‘spy nly mp

‘rpl‘po ls nwlsstnlw zmupn‘s1 h…i aêz kpy

mtzpsystnlw zpprl‘tzys ’yoprwtp tyfzrxl‘tzy

prznpsstyr ty ‘sp mrlty: nspxtnlw ‘rlysxtsstzy

lnrzss ‘sp syylp‘tn nwpf‘1 lyo ‘sp rpyprl‘tzy zf

ln‘tzy pz‘py‘tlws1 aspsp mz‘s tyézwép ‘sz’slyos

zf tzys lyo yp’rz‘rlysxt‘‘pr xzwpn’wps1 nz’pwpo

my otff’stzy zr my ‘sp xpxmrlyp pz‘py‘tlw ‘sl‘

px‘pyos lnrzss ‘pys zf xtnrzxp‘rps1 Iz‘s

prznpssps êtww ops‘rzy lyy nzsprpy‘ q’ly‘’x

s‘l‘ps1 as’s1 sptktyr yp’rzys nly zywy rpnptép

lyo spyo nwlsstnlw1 rl‘spr ‘sly q’ly‘’x1

tyfzrxl‘tzy1 I‘ fzwwzês ‘sl‘ l yp’rzy pt‘spr

sptkps l‘ l plr‘tn’wlr pzty‘ ty ‘txp zr t‘ ozps yz‘1

m’‘ ts yz‘ ty l s’pprpzst‘tzy zf sptkp lyo

yzysptkp s‘l‘ps1

21 asp spnzyo txpzr‘ly‘ nrt‘tntsx ts ‘sl‘ ‘sp ty‘prln‘tzy zf

yp’rzylw xzwpn’wps1 yp’rzys zr yp’rzylw yp‘êzrks êt‘s ‘sptr

yztsy1 êp‘ lyo êlrx pyétrzyxpy‘ êtww ops‘rzy lyy yzy‘rtétlw

q’ly‘’x s‘l‘ps s’ns ls s’pprpzst‘tzys zr py‘lyrwpxpy‘s1 If

‘sts êprp ‘r’p1 zywy ‘rtétlw q’ly‘’x pffpn‘s nz’wo mp prpspy‘

ty ‘sp ypréz’s sys‘px1 I’‘ êsl‘ ts ‘sp otffprpynp mp‘êppy

‘rtétlw lyo yzy‘rtétlw q’ly‘’x pffpn‘sE artétlw q’ly‘’x

pffpn‘s przétop ‘sp mlsts fzr ‘sp s‘r’n‘’rp lyo nspxtnlw



przppr‘tps zf xzwpn’wps lyo ‘spy lrp ’mtq’t‘z’s (lwsz ty nlrs

lyo êl‘nsps-1 Mpynp1 ‘rtétlw q’ly‘’x pffpn‘s lrp nr’ntlw fzr

‘sp mlstn mtznspxts‘ry zf yp’rzylw xzwpn’wps1 m’‘ êspy

nzystoprtyr ‘sp yp’rzylw f’yn‘tzy1 ‘spsp ‘rtétlw q’ly‘’x

fpl‘’rps nly1 lwwprpowy1 mp tryzrpo lyo ‘sp xzwpn’wps

txpzr‘ly‘ fzr yp’rzylw strylwtyr nly mp ‘rpl‘po ls

psspy‘tlwwy nwlsstnlw1 Aww ty‘prps‘tyr nzsprpy‘ q’ly‘’x s‘l‘ps

êstns lrp ypnpsslry fzr lyy yzy‘rtétlw q’ly‘’x

nzxp’‘l‘tzy (Klétps 2558- nly1 lwwprpowy1 pxts‘ zywy ty êpww

tszwl‘po q’ly‘’x s‘l‘ps lyo lrp rlptowy ops‘rzypo my ‘sp

pyétrzyxpy‘1 Stynp ‘sp mrlty ts “l k550oprrpps Ppwéty ‘tss’p

s‘rzyrwy nz’pwpo ‘z t‘s pyétrzyxpy‘” (Pzns1 lyo Mppp 255:-1

opnzsprpynp êtww prpéltw lyo yz yp’rzylw q’ly‘’x

nzxp’‘l‘tzy êtww mp pzsstmwp1 Ipnl’sp zf ‘sp px‘rpxpwy strs

spppo zf pyétrzyxpy‘0tyo’npo opnzsprpynp1 ‘sp mrlty

“ssz’wo mp ‘sz’rs‘ zf ls l nwlsstnlw rl‘spr ‘sly q’ly‘’x

sys‘px” (aprxlrk 2555-1

6 RowarWs  fuantum neurobiology

asp ‘êz lrr’xpy‘s lrltys‘ ‘sp sypz‘spsts ‘sl‘ q’ly‘’x

oyylxtns pwly l yzy‘rtétlw rzwp ty ‘sp ypréz’s sys‘px sppx

nzyétyntyr lyo lrp lnnpp‘po my xzs‘ sntpy‘ts‘s1 Mzêpépr1 l

rrzêtyr mzoy zf pxptrtnlw pétopynp tyotnl‘ps ‘sl‘ ‘sp

spnzyo lrr’xpy‘ ts flwsp lyo ‘sl‘ ‘sp firs‘ lrr’xpy‘ ts lwsz

épry wtkpwy flwsp1 “xnt‘tyr rpnpy‘ rpsplrns sszês ‘sl‘

nontrikial fuantum effects  lrp prpspy‘ in biological systems

—lyo yz‘ u’s‘ ty spt‘p zf1 m’‘ szxp‘txps mpnl’sp zf1 ‘sp

ty‘prln‘tzy êt‘s ‘sp yztsy lyo êlrx pyétrzyxpy‘1

M’r‘sprxzrp1 mpnl’sp ‘sp mrlty ts l complex nonlinear

system êt‘s strs spyst‘tét‘y ‘z sxlww fl’n‘’l‘tzys1 t‘ ts wtkpwy

‘sl‘ t‘ nly ampliYy xtnrzsnzptn fuantum effects 1

Sppntfinlwwy1 ‘sprp lrp ‘êz lw‘pryl‘tép m’‘ ty‘prrpwl‘po êlys

ty êstns q’ly‘’x pépy‘s xly tyfl’pynp ‘sp ln‘tét‘y zf ‘sp

mrlty (Sl‘tyzépr 25561 265E spp lwsz Qpowtnkl 255A-: (6-



Szy‘rtétlw q’ly‘’x pffpn‘s nly spppo ’p ‘sp nzxp’‘l‘tzylw

prznpssps ty wtétyr zrrlytsxs l‘ ‘sp xtnrzsnzptn wpépw1 (2-

Szywtyplr nslz‘tn oyylxtns nly lxpwtfy wzêps‘0wpépw

q’ly‘’x fl’n‘’l‘tzys ’pêlro1 xzo’wl‘tyr pépy wlrrpr0snlwp

xlnrzsnzptn yp’rzylw ln‘tét‘y1

Wsl‘ ts ‘sp pxpprtxpy‘lw pétopynp fzr ‘spsp ‘êz nwltxsE

(6- Hzy‘rlry ‘z pxppn‘l‘tzys1 yzy‘rtétlw q’ly‘’x prznpssps

slép mppy zmsprépo ty wtétyr sys‘pxs1 Rpnpy‘ pxpprtxpy‘s

przétop pétopynp fzr ’ypxppn‘powy wzyr0wls‘tyr q’ly‘’x

nzsprpynp ty ‘sp pwpn‘rzy ‘rlysfpr êstns ts tyézwépo ty

psz‘zsyy‘spsts166: asts q’ly‘’x0xpnslytnlw prznpss ts

‘sz’rs‘ ‘z txprzép ‘sp pffintpyny zf pyprry ‘rlysfpr ty

psz‘zptrxpy‘ xzwpn’wps (Wlyt‘nslylyrkzzy1 p‘ lw1 2565-1

asp ptrxpy‘ xzwpn’wps sppx ‘z txpwpxpy‘ ly pffintpy‘

q’ly‘’x lwrzrt‘sx ‘z fiyo ‘sp fls‘ps‘ rz’‘p fzr ‘sp wtrs‘0

tyo’npo pxnt‘l‘tzy zf pwpn‘rzys (Spystzy 255AE m’‘ spp lwsz

atprsns p‘ lw1 2562-1 V’ly‘’x nzsprpynp sls mppy fz’yo ty

psz‘zsyy‘sp‘tn mln‘prtl ls êpww ls ty xlrtyp lwrlp1 asts

s’rrps‘s ‘sl‘ pézw’‘tzy sls mppy lmwp ‘z spwpn‘ lyo pxpwzt‘

q’ly‘’x0xpnslytnlw fpl‘’rps fzr fls‘ lyo pffintpy‘

nzxp’‘l‘tzy ty ‘êz pézw’‘tzylry ots‘tyn‘ zrrlytsxs1 Ayz‘spr

pxlxpwp zf q’ly‘’x oyylxtns ty wtétyr sys‘pxs sls mppy

fz’yo ty psz‘zrpnpp‘zrs1 êstns lrp txpzr‘ly‘ fzr étstzy1

Wsz‘zrpnpp‘zr npwws zf ‘sp rp‘tyl nzy‘lty l prz‘pty nlwwpo

rszozpsty1 “xpprtxpy‘s ’styr strs0rpszw’‘tzy sppn‘rzsnzptn

lyo y’nwplr0xlryp‘tn rpszylynp ‘pnsytq’ps rpéplwpo

nzsprpy‘ q’ly‘’x êléps ty ‘sp rszozpsty xzwpn’wp (Wlyr

p‘ lw1 6AA8E Lzpêpys‘pty 256k-1 As s’xxlrtzpo my Wprypr

Lzpêpys‘pty (256k-:

V’ly‘’x xpnslytns1 yz‘ nwlsstnlw xpnslytns1

r’wps ‘sp rzzs‘ l‘ ‘sts spyszry z’‘pzs‘ zf ‘sp

mrlty1



V’ly‘’x pffpn‘s slép mppy opsnrtmpo lwsz ty ‘sp zwfln‘zry

sys‘px1 “wpn‘rzy ‘’yypwtyr sls mppy s’rrps‘po ‘z pwly ly

txpzr‘ly‘ rzwp ty ‘sp op‘pn‘tzy zf zozrly‘s my zwfln‘zry

rpnpp‘zrs (M’pwrl1 lyo Wwpytz 256k-1 Aétly

xlryp‘zrpnpp‘tzy ts yp‘ lyz‘spr pxlxpwp zf pz‘py‘tlwwy

mpypfintlw q’ly‘’x pffpn‘s ty mtzwzry1 Lzyr0wtépo q’ly‘’x

py‘lyrwpxpy‘s ty ‘sp nryp‘znsrzxps zf ‘sp rp‘tyl sppx ‘z

s’ppzr‘ ‘sp spyst‘tét‘y zf l mtro’s pyp ‘z xlryp‘tn fipwos

(M’pwrl1 lyo Wwpytz1 256kE Aryo‘ p‘ lw1 255AE Ilww 2566-1 Iy

loot‘tzy1 q’ly‘’x ‘’yypwtyr sls mppy zmsprépo ty z‘spr

mtzxzwpn’wps1 s’ns ls pyzyxps zr xz‘zr prz‘ptys (M’y‘pr

255:-1 Rzs‘ txpzr‘ly‘wy1 nzy‘rlry ‘z ‘sp wzyr0spwo étpê1

’yopr szxp nzyot‘tzys1 ‘sp s‘rzyr nz’pwtyr ‘z ‘sp yztsy lyo

êlrx pyétrzyxpy‘ ts lmwp ‘z przxz‘p rl‘spr ‘sly styopr

wzyr0wls‘tyr q’ly‘’x nzsprpynp ty mtzwzrtnlw sys‘pxs

(Wwpytz1 lyo M’pwrl 255BE M’pwrl1 lyo Wwpytz 256k-1

Ipnl’sp zf ‘sp lnn’x’wl‘tyr pétopynp ‘sl‘ q’ly‘’x

pspyzxpyl yppo ‘z mp nzystoprpo pxpwtnt‘wy lyo ty op‘ltw

êspy s‘’oytyr wtétyr zrrlytsxs1 q’ly‘’x mtzwzry sls

rpnpy‘wy pxprrpo ls l ypê fipwo l‘ ‘sp mzropr mp‘êppy

q’ly‘’x psystns lyo ‘sp wtfp sntpynps (Ilww 2566-1

Wsystnts‘s ‘sz’rs‘ ‘sp m’s‘wp zf wtétyr npwws

êz’wo mwz‘ z’‘ q’ly‘’x pspyzxpyl1 Szê ‘spy

fiyo ‘sl‘ npwws nly y’r‘’rp ‘spsp pspyzxpyl—

lyo pxpwzt‘ ‘spx (cporlw 2566-1

Sz flr1 êp slép fzn’spo zy yzy‘rtétlw q’ly‘’x prznpssps ty

spyszry npwws1 I’‘ lrp yzy‘rtétlw q’ly‘’x pffpn‘s lwsz

prpspy‘ pwspêsprp ty ‘sp ypréz’s sys‘pxE I‘ ts épry wtkpwy1

m’‘ otrpn‘ pxpprtxpy‘lw pétopynp ts s‘tww xtsstyr1 Wsprp

ssz’wo êp wzzk fzr f’r‘spr tys‘lynps zf yp’rzylw q’ly‘’x

pffpn‘sE asprp lrp xlyy s‘znsls‘tn yp’rzylw xpnslytsxs

êstns xly mp ortépy my q’ly‘’x pépy‘s1 Aw‘sz’rs t‘ ts ‘r’p

‘sl‘ “‘sp xlty sz’rnps zf yp’rlw yztsp lrp fzrnps ‘sl‘ nly



mp nslrln‘prtzpo ls ‘sprxlw lyo nslz‘tn rl‘spr ‘sly

q’ly‘’x ty yl‘’rp” (Szxpzwtysky 25591 k6-1 q’ly‘’x

psystns ts pxppn‘po ‘z sslpp l‘ wpls‘ szxp s‘znsls‘tn

pépy‘s ty ‘sp mrlty1 s’ns ls ‘sp zppytyr zf tzy nslyypws

(clztrt1 lyo Wwpytz 2565-1 Iy ‘sts êly xtnrzsnzptn q’ly‘’x

pépy‘s xtrs‘ lffpn‘ pwpn‘rtnlw strylws ty yp’rzys1 ls

przpzspo my Wl’w Lwtxnspr (2559-:

haispsp ol‘l s’rrps‘ ‘sl‘ xpxmrlyp ézw‘lrp ts

‘sp przo’n‘ zf ty‘prln‘tzys l‘ ‘sp l‘zxtn wpépw1

xlyy zf êstns lrp rzéprypo my q’ly‘’x

psystns lyo ‘s’s lrp ‘r’wy tyop‘prxtyl‘p pépy‘s1

Ipnl’sp zf ‘sp ‘tyy snlwp l‘ êstns ‘spsp

prznpssps zpprl‘p1 ty‘prln‘tzys mp‘êppy ln‘tzy

pz‘py‘tlws lyo ‘rlysxt‘‘pr rpwplsp ls êpww ls

ty‘prln‘tzys mp‘êppy ‘rlysxt‘‘pr xzwpn’wps lyo

pzs‘syylp‘tn rpnpp‘zrs xly mp1 lyo tyoppo

sppx wtkpwy ‘z mp1 f’yolxpy‘lwwy tyop‘prxtyl‘p1

I‘ ts ty t‘spwf txpzr‘ly‘ ‘sl‘ q’ly‘’x nzsprpynp ty wtétyr

zrrlytsxs sls mppy pxpprtxpy‘lwwy opxzys‘rl‘po l‘ ‘sp

xtnrzsnzptn wpépw1 I’‘ êsl‘ lrp ‘sp spl‘tlw lyo ‘pxpzrlw

wtxt‘s zf ‘spsp q’ly‘’x pffpn‘sE Hly êp otsnzépr q’ly‘’x

nzsprpynp ty xzrp ‘sly u’s‘ l fpê xzwpn’wpsE Mzê wzyr nly

t‘ pprsts‘E Szxp q’ly‘’x mrlty przpzslws1 fzn’styr zy
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