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blea oerny x"c

rahd znkg cenill zenicwn zexrd ray

dncwd
rahd znkg ly dzednl .`
"rah" byend ly ezednl .a

dxezd znlydk rahd znkg .b

cgn `xead zlecb zxkdl jxck rahd znkg cenil .c-jci`n ezgkydle
zepexg`d mipyd miiz`na rahd znkg iielib zevxtzd .d
dxenre mecq zzgyd ly drhen yexit iptn 'd zxdf` .e

"in"e "dn" ,mlerd zxkdl zeleabd .f

dncwd

,l"fg ixac jezn zexewn hwl micnell yibdl dpid ze`ad zexeya epzxhn
itprn spr cnlnle cnell ,oiiprznl xzei winrn cenill qiqae dpkd eedi xy`

rahd znkg1znkg cenill mixeywd micg` mihaid mixi`n mi`ad mirhwd .
oipra enqxtzpy miax mixn`nl jyndk ,dxez oa icedi ly ehan zcewpn rahd

"oirnd" zna lrn mb mdipia ,df2.

rahd znkg ly dzednl .`

:g"in b"t ,xy` oa iiga epiaxl zea` iwxtl yexit jezn

ziriaxd [dnkgd]3mxeciqa zeceqi drax` zrici `ede .rahd znkg
xtrde minde gexde y`d ,dfl df mzxfge miepiye4ilra lke mignvd lke , ¨

1byenl liawn hrnk byenphilosophia naturalise`natural philosophyllken iepik ,
.dpy d`nk iptl cr laewn did df my .xzeia agxd dpaena dwiqitl

2znerl rahd iwege yicgd rcnde dxezd ,xniidpcea sl`ee 'x ly mdixn`n mdipia
ipyd oeilbae 54-60 'nr (b"iyz ixyz) 'oirnd' ly oey`xd oeilba ,dgbydae lenba dpen`d
,rcne dxez ,raha oeird i"r dpen`d wefig ,xbxapie iav 'x ly ;34-40 'nr (c"iyz ixyz)
azkn" :rahd zedn ,lnxk dix` axd ly exn`n ;15-19 'nr (e"nyz xii`) `i jxk
micg` oke ,3-13 'nr (` ,dk) d"nyz ixyz 'oirnd' ,"mikeap dxen" len "edil`n

.iel dcedi 'text axd ly eixn`nn
3.zete`le zegahle zegwxl oda ynzyn mlyd mkgdy zeiq`lwd zenkgd ray jezn
4xecqdy ,zeceqi drax` dl` milblb dryz xg`e' :a ,` ziy`xa iiga epax 'ir) r"nx`
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xn` df lre .rahd znkg `xwpd `ed ,xtrd `ed iriaxd ceqiay miig
ux`d zecqen mzpiad `ld (`k ,n diryi) d"r `iapd diryi5.

eppnf za rahd znkg ly zillkd dzxhn6x`zl ,dpey`xae y`xa ,dpid
-d zl`y) zepeyd rahd zertez z` zwiiecn dxevadn(?7zeiewegd lr cenrl ,

-d zl`y) odayji`-d zl`y) ozeygxzd ixeg`ny zeaiqd lre ,(?recn(?8dyrnl .

oeeikl cinz zltep oa` recn oebk ,zxg` e` ef drtez xiaqdl miywan ep` xy`k
oprd zyw ly zexveeidl daiqd idn e` ,jekig ici lr xextb wlcp recn ,dhn9,

:ai ze` ci dyxt `yp dax xacna 'ir .('r"nx` mdl oniqde ,xtr min gex y` odly
drax` cbpk ,z`hgl cg`e dler ipin dyely dnl ,`"c"mirahd"awd mdn `xay

el`e .olekay cakd ,oezgzd `ed iriaxde ,dfn dlrnl df mipeilr md dyelyd .mlerd
xie`d ,xie`d on dlrnl mind ,xiryd dyrp dcbpke olekay dcakd `id ux`d ,od
`idy mlekn dlw y`dy ,xie`d on dlrnl y`de ,mind on dlrnl gexd xvep epnny
."dlrnl `id zklede zgxet zlgbd on zxwrp zadlydyk xacl oniqe .riwxl cr dler
laewny dnl dnecd dxeva "rah" byend riten mday miccead zenewnd cg` edf
,c ,l ilynn my iiga epax 'ire .`"r 't ,jl jl z"q `"gf 're .13 'rd oldl d`xe .meik

.l"nk`e
5.dxf dcear lenl mlerd `xeak d"awd zxkd oipra w"cxd ixaca dagxda y"iir
6,zxt` 'cdn) ci xry oeibd zeln extqa dizexhn z` m"anxd x`iz epnfaewxeiÎeip

:(30 'rd zeipevig zenkg jxr zicenlzd dictelwivp`a mb `aen ,`q 'nr ,h"vxz
ipine mixewnd ipink ,mc`d oevxa `l ,raha mi`vnpd minyba oiirz zirahd dnkgde"
,mda `vniy dn lkae el` lka oiirz zirahd dnkgd dpd .miig ilra ipine mignvd
mewnde onfk md ea e`vniy dn lkae mzeaiqe mdizelebqe mlek mdixwna l"x

."drepzde
7dlke ,llgd xwge dwiqitexhq`n lgd ,mipeyd rahd ircn itpre zerevwn lka

geqipe ozrteda zeiwegd zxiwg ici lr z`fe ,miwiwlgd zwiqite dibeleiaexwina
daiq ly dpana xyt`d zcina ,zepeyd zertezd iaikxn oiay miizenkd mixywd
zenkgl qiqak dwihnznd ly dzeaiyg lr .dwihnznd zty zervn`ae ,d`veze
z` exiaqda ,(seqd z`xwl) ak wxt `"g dlerd zxeza `"nxd epax xird xake rahd
dpekzd znkge dqcpde zxeayz zilzp xtqnd zenkgae" :miptd mgl zlg icnin
llkpd xtqnd ilel zenkgd el`n zg` l` cenrl xyt` i` xy` ,`wifend znkge

.'eke "migth xyr dlg lk jxe` did okl .dxyra
8eilr uivd ?bidpn `la ef dxiady xn`z ,xn`" :d"r`` ly eizel`y zybcda epivncke

`p dxeq`" :d"rxn ly oke .(` h"lt x"a) "dxiad lra `ed ip` el xn` ,dxiad lra
jk lr d`xe .(c-b ,b zeny) 'ebe "dpqd jezn eil` `xwie... ?dpqd xrai `l recn ...d`x`e

.epxac jynda cer
9" :zywd zrtez oipra ai ,h ziy`xaa o"anxd zxrd z` deeydepgxk lr epgp`eoin`p

ynyd iptl min ilka ik ,dcleza zywd didi gld xie`a ynyd hdlny mipeid ixacl
izzp izyw z` xn` ik ,ok oiap aezkd oeyla cer lkzqp xy`ke .zywd d`xnk d`xi
mb azk jke] "ozep ip` xy` zixad ze` z`f xn` xy`k ,opra ozep ip` xn` `le ,opra
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miheyte mihrn ceqi iweg lr dpecpd drtezd z` qqal dpid aex it lr epzpeek
ceqi zegpdk mgipdl yiye ,ribdl lkep `l dzr zrl mdl xarny - xyt`d lkk

tezd z` xefbl ozip odny (ceqi zeyixc e`)zgkene d`ln dxeva zepecpd zer10.
,dibelepkhd - mc`d zaehl elld miwegae zerteza yeniyd epid jkn xfbp spr

midl` `xa xy`"e (gk ,` ziy`xa) "dyake ux`d z` e`lne" zpigazeyrlmy) " ¦¦ª
(b ,a11ly dwiqitd dizeawrae ,zilhehqix`d zipeeid dwiqitl cebipa z`f lk .

megza ode rahd megza od ,zertezl zeaiq ixg` xwira eytig xy` ,miipiad ini
.diteqelitd

oipr `ed df" :` yexc o"xd zeyxcae .[ci weqta r"a`xa aezk oke ,dninz dxez yexca
enk ,gld xie`a ynyd uevip z`kdn irah lret `ed d`xnd dfy wtq oi` ik ,zywd¨
oipr `ed ik ,zipeid `iteqelitd ixacl dfa zecedl epl yi epgxk lry o"anxd xn`y
didi `ly dfa ze`d zpizp dzid dn le`yl yi ok m`e .yegd yigkdl lkep `le ,ygen

ok dxwiy ie`x epgxk lr irah oipr ezeid ixg`y ,cer leanmcewxy`k leand
`edy ,xweaa ynyd zgixfa ze` didi `l xy`k ,ze` df oi` ok m`e ,eixg` dxw
epgp`e" :h ,gi mihtey zyxta o"anxd ynzyn dnec oeyla ."mler ly ebdpnl aiegn
oldl d`xe) 'eke "mda ecei ok mb epizeaxe ,mi`ex ipirl enqxtzi mixac yigkdl lkep `l

.(23 'rd
10) qe`b rcepd i`wihnznd ly eixaqd it lrGaussiptl (200Îk,d wlg eiazka ,dpy

:d`x .ef zeihpbn zcicnl xiyknd lre ux`d xeck ly zeihpbnd lr xn`naGauss C.F.;

Erdmagnetismus & Manometer, in: Werke Vol. 5, Koenigliche Gesellschaft der

Wissenschaften, Goettingen 1870, Vol. 5 p. 315ihixad i`wiqitd df `yepa aigxd .
ite` lra yi`l dwiqit" extqa ,oehqpixte cxeex`d zhiqxaipe`n qx'bex wix`"ipxweg

)Eric M. Rogers, Physics for the Inquiring Mind, Princeton 1961, p. 11oey`xd wxta ,(
dyrnl" :"?miltep mixac recn" ezxzeky sirqa ,zeax zexecdna ritedy extq ly
ze`vnidl daiq oiivl dleki dppi` dwiqitd ,dkiynd gk z` dxiaqn dppi` dwiqitd
...df gk lr miliren mixac dnke dnk epze` cnll dleki ok dwiqitdy s` lr ,df gk
zel`y miaiygn epgp` mle` ,lkd xiaqi rcndy mitvnd miyp` zafk`n ef dcewp

) zipey`xd daiql qgia dl` oebkultimativedl` oebk zel`y .rcnd ly geehl uegn (
daiqk "recn" `le ,"ji`"e "dn" l`ey ipxcen rcn .zce diteqelit ly megzl zekiiy

."dpexg`
11r"x dpry dn oirke .cere d`etx ,dign ,cebia ,dpefz llek miigd ighy lka z`f

,`aiwr 'x z` ryxd qetexqepxeh l`yy dyrn" :(d 'iq rixfz `negpz) qetexqepxehl
mz` dnl l"` ...mi`p mce xya ly l"` .mce xya ly e` d"awd ly ,mi`p miyrn efi`
dyrny jl izxn`e izncwd jkle ,ipl`ey dz` df xac lry rcei iziid ip` l"` ,oilen
d"awd dyrn el` l"` ,ze`wqelbe mileaiy r"x el `iad .d"awd lyn mi`p mc` ipa
dxiwgl qgiizp jynda .'eke "mileaiyd on xzei mi`p el` oi` l"` ,mc` ici dyrn el`e
dpd ef dcewp .eny jxazi `xead dyrne oevx dpidy ,ziteqde dpexg`d daiqd xg`

.mlerd dide xn`y in zxkd gexa zenkgd icenil lkl ikxrd qiqad
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"rah" byend ly ezednl .a

"rah" byend12q"ya `vnp eppi` llk13:(a ,k dcip) cg` mewn `ivedl ,
,`prci `l `raha `pin`c ,`nc i`fg `lc il `nxb laac `rah ,`xif iax xn`"
,mlerd rah oipr `edy d`xp" :eizedbda u"ari epax my oiivne !?"`prci `nca

"cenlza xag dl epivn `le .degwl o`kne miirahd daxd ef dlna eynzypy14.
migpen mpidy ,dxivie d`ixa ly miitelig mibyena epizeax eynzyd df mewna

.exveie mlerd `xea lr mb zexiyi miriavnd
rl dptn my dcipl 'xdf ixry'a zeilbxn x"xg"efa cg`d :zexewn ipy ce

,da fepb didy xac ,ux`d `vez `l` xn`p `l ux`d `xaz" :c"r b"i ziy`xa

12ly oaenanatureep` eil`ye ,mc` ipa ici lr xvep `ly epze` aaeqd inybd mlerd l"x ,
.xec xecn milbxen

13:"seq mia erah" t"dr c ,eh zenya yxid axd ly ezxrd zpiiprn .dxeza `vnp `l jke
qp z` litydl eywia mday ,'eke ltye ze`b lr ladd ixac mze` lkl daeyz o`kn"
reci did i`ceeay ixd ,xacd zn` m` .dlibx zirah zeygxzd ly dbxcl seq mi zrixw
'x ixac z` dagxda d`x df oipra !"mixvn lig ly miyilyd xganl dpey`xae y`xa
[al-e dn 'iq gqt ,`xwie mb d`xe] ci 'iq ` dkepg - ayie zyxt wicv ixta ,odkd wecv
ly eza ly dyrnd oial ,seq mi zrixw qpl l`xyi mr ly dpkdd oiay xywd xaqda

oa `pipg 'x mpn`" :uneg mr zay zexpl onyd dl slgzpy c"agxytp didy ,`qec
.llk miqp dyrnl zekiiy elv` did `l ,opegy jxazi 'dn lkdy xikdy ,execa `pipg
epilv` enk ,qp `ed rahdn `veid xac d`exyke ,epenk raha lbxeny in wx dfy
,`qec oa `pipg 'x ok oi`y dn .qp `ed uneg welciye raha `ed wlec onyy dn d`xpy
`ede ,jxazi 'd dyrnn qpa mb `ed wlec onydy dne ,jxazi 'dn lkdy yxetn xikd
rahd `ixhnib midl` mixtqa eazky dn fnex df lre .cg` lkde ,welcie unegl xn`i
,midl` dyrn wx ok mb `ed raha bdpzny oirl d`xpy dn s`y `edy ,[oldl d`x]
lkd oixikny dne ,miqp lkdy xikiy ,el dyrp miqp iqp edfe .mlek zegekd lra `edy
my xiaqn mb ef jxcae ."opgei dippg dpipg zeny dxen df lre .miqp iqp `ed qpa `edy
jxved dnle ,'lfxad svie dny jlyie ur avwie' (e ,e a"ln) ryil` dyrn z` wecv epax
xry ,a xry) zeaald zaega dcewt 'o iiga epax xikfd xake .'eke jilydle ur aevwl
md rahd zegk ik ,eipec`n card zbxcnk dxezd on rahd zbxcn ik" :(c"t dpigad
z` jxae mkidl` 'd z` mzcare y"nk ,dxezl ze`iy dn itk mlerd zbdpda mibdep
jidl` 'd lewl rnyz reny m` xn`ie xn`e ,jaxwn dlgn izexiqde jinin z`e jngl
`l mixvna izny xy` dlgnd lk eiwg lk zxnye eizeevnl zpf`de dyrz eipira xyide
,e"txz oilxa ,oiwvlwl migpend xve`a `aen) "dl`k miaxe j`tex 'd ip` ik jilr miy`

.(rah jxr ,9 'nr a"g
14hxtae iel ly oelind ,iayzd ,jexrd enk miaeygd miyxyd ixtqa oiirnd mb `vni jk

oexg`d dfa .oiwvlw ly migpend xve`a-yeniyd ly dti mekiq `vnp - rah jxra
w"cx 'ire .mipey`xd epizeax ly miax daygn ixtqa meik laewnd oaena rah gpena
oevxa rahd `ivndy enk ,mina dqekn dlk dzid ik - edz dzid ux`de" a ,` ziy`xa

.'eke "rahd `ivnnd l`d
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dze`a xace xac lk d`ivederahd,mdl dneck mdn rixfdle ciledl dl ie`xd
ixn` opax ...dnc`d yi` gp lgie" :`"r a"k gp g"efa oke ."dpinl aizkc `ed `cd

dgeka dnc`d dcnr eliayay itl - dnc`d yi`drahe(hk ,d ziy`xa) xn`py ,
"'d dxx` xy` dnc`d on epici oeavrne epyrnn epngpi df15.

rahd byen oial midl` my oiay xywd lr efnx mipey`xd ztewza cer16,
myd ly `ixhnibl dey (86) "rahd" ly dixhnibdy r"a`xd mya `aene

(86) "midl`"17w"nxd epaxl mipenx qcxta z`aen mb ef dixhnib .18.
dhn lra ,ehip cec 'x z` oecpela eniy`d ,d"qz zpya ,xzei zxge`n dtewza

ile`e ,d"awd oial rahd oiay xywd z` xikfd eizeyxcn zg`ay ,ipy ixfek - oc
d"vxl ehip cec 'x dpt jk lr .dfepity jexa ly diteqelitl dhep `ed ik ea ecyg

:l"fe ,ezeaxrzd z` ywiae iav mkgd lra ifpky`

15jrah rice`y i"yx yexit ,jvx`n jl jl" :rah jxra xega edil` 'xl iayzd xtqa 'ire
ixac lka oeyld df cer iz`vn `l ik izdnze .jly aehd bfnde rahd xnel dvex ,mlera
jaih rice`y mda aezky mixtq yi .mignve miig ilra iraha xac exkf `l ji`e ,l"fx
`xirf xfril` 'xl) xyan ilbx yexita mye ."oekpd `ede ,lirlc aih oeyln `ede ,mlera
.'ek ibq o`nc `raih a"r e zereayn ,8 'nra zedbda oke ,(d"txz uiaepxryh ,wihyxrd
ziaa dpezpd oehiilt ly zigelvl lyn oia` x"`" :b 'iq jl jl `negpz yxcna exewne
dgix dricede mewnl mewnn delhlhe delhp ,dyr dn ,dgix rcei mc` did `le zexawd

d jk .mlerarice` ip`e jvx`n jl jl d"awd l"` ,f"r icaer jeza xc mdxa` dijrah

zyxt dax xacnan 4 dxrd lirl 're .[miaehd jiyrn :mlyd `negpzd zqxibe] "mlera
drax` cbpk z`hgl cg`e ,dler ipin dyely dnl" :ai 'iq c"it ,`ypmirahmdn `xay

."mlerd d"awd
16dyrn lr ltep midl` my .'ebe midl` 'd zeyr meia" :c ,a ziy`xaa iiga epiax `ian jk

xikfd `l k"re .jxazi eze`ivne ezencw lr cirn cgeind mye ,yecigd lr cirne ,rahd
,yecigd xetiqa ligzdl dzvx dxezd ik ,midl` my wx rahd dyrn lka cgeind myd
.enler z`ixaa el ycgzpy iepikd `ede ,ycgnd lr dxend myd xikfdl jxved k"re
xikfdl ie`x did jxazi eze`ivne ezencw xetiqa ligzdl dxezd zpeek dzid eli`e

."xzqpd xizqde dlbpd xikfd k"re ,df lr cirnd cgeind myd
17'nr ,b"qxz bxeaqrxt) opgz`e zyxta itqk oa`l r"a`x ly zeceqd yexita `aen jk

`ixhniba midl` dlery eayge ,`ixhnb `xwpd xtq exag minkgd lk ik ,rc" :(167
."zirah dxev iyep`d lkyl e`xwy cer e`vn miteqeltde ,rahd

18jxca `ed lkd dxeabde oicd cvn ik ,cqgd cvn md miqpd xwir ik recie" :c wxt fi xry
miny z`ixay itl ,mrhde .(86) e"t `edy rahd oeayga midl` my dler oke ,rahd
e`xap mday zeaizp a"l e`ay df lr crde .ziy`xa dyrn lk oke ,oicd zcna did ux`e
mingxd enr sziy d`ixad meiwl k"g` mpn` .rahd oipr `ede midl` mya d`ixad lk
zcn cbpe ,rahd jtd `ed qpd oipr `edy ziy`xa ixcq iepiy okle ,l"fx eyxcy enk
a"gef 'r) aehc `xhqn eciarz`c oiz`e oiqp exn` edfe ,aeh `edy cqga qpd okl .oicd

."qp `xwpd ceqid i"r miqpdy reciy iptn - ynn aeh `le ,(a"r g"qw dnexz
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cg` lkd ,z"iyde rahde ,rahde z"iydy daiyia izxn`y mixne`"...19.
eniiwn jlnd cecy xg`n ,epgixk`e eniiwn ip`e ,izxn` jky ip` xne`

ginvnd xhn ux`l oiknd miara miny dqknd" [g 'qt] f"nw xenfna
xwird `edy iptn ,micedi mkipf` ehd) rcil jixv la` .'ek "xivg mixd

'd e` 'c onfn mipexg`d z`vndn `ed rah myy ,(epzpen`n oey`xd
l"f mipencwd epinkg ixaca ievn epi`y xg`n ,epipnfl jenq dpy ze`n20.

xazi `ede gexd aiyn d"awdy `l`,millh gixtn 'zi `ede mybd cixen j
,rah mi`xew mipexg`dy mipiiprd oze` lk dyer d"awdy gxken dfn

.rah mi`xewy `ed dgbydd `edy xacd eze`e ,mlera oi` rahy ote`a
cg` lkd miwl`de rahde rahde miwl`dy izxn`y edf21`id ef drc ,

k"r ."miqxewit`e mi`xw md da epin`i `l xy`e ,dyecwe dciqg dxyi

.ehip cec 'x ixac

ixfekd ixac lr jnzqda ehip cec 'x ixac xe`ia xg`l ,iav mkgd dper jk lre

:cere

lr m` ik ,mdd miyp`d zepelz xkfpd yxecd mkgd lr `l `eti` k"`"
mewn o`k oi`y `l` .miig ep` mditn xy` oeilr iyecw zn`d inkg lk
lretd ihxt rah zlnk dpi` jxazi ea zxn`pd rah zln ik ,xerxr

ep` oikixvy ote`a .xexae oekp mrha yecwd jlnd oevxe utg `l` ,gxkda
dyxcd lr i"d ehip cec x"xdnk mnexnd llekd mkgdl daeh wifgdl

mixne`d miteqelitd zrc ixg` maal ehi lal mrd z` xidfdl yxcy
lkdy zizin`d ezpen`a mdipir xi`de .zeax zelwz e`vi epnn ik ,raha

."jxazi ez`n dgbyda

19mihewil ,aivi ixac z"eya) bxeapfielwn m`hyxald i"ix x"enc`d xiaqn mb jke
caery inc dfa izxn` xake" :` ,dk ziprz 'qna c"agx ixac z` (fp oniq zehnyde
jxck `lyl rah oia lcad mey rcei epi` ,dnilyd ezpen`ae ,rahd jxck `ly z"iydl
lkd z"iyde rahde rahde z"iyd ik ,welcie unegl xn`i welcie onyl xn`y inc ,rahd

rl 'ire ."cg`.13 'rd li
20.d`lde 12 'rd cil lirl epxn`y enke
21mye ,xzqp `ed c"eci my ik" :`"r dky sc dnexz zyxt ,xe` dxez ,d"lya `ian jke

gqt 'ld ogleyd jexra d`xe ."dlbpd [myd] `ed (86) rahd `ixhniba dlerd midl`
mb dfa yie" :86 `id mby ,qek ly `ixhnbl l"pd oiay xywd oipra bk sirq brz oniq
.rahd 'niba midl`c ,midl`d `ed 'd aizkc dxedhd epizpen`l rbepd wenr oiipr
lecb xwir `ede ,`ed jexa died my zgbyda `l` zirah dpi` eply rahd s`c ,xe`iade
zligz) dxiyr dvn migqt zkqn d"lya d`x ok enk ..."midl` 'niba `ed qeke ,oaenk

.d"ied mye midl` my ,rahd oipra ,`"r d"rw sc ,yxcna d"c (iyiy yexc
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dxezd znlydk rahd znkg .b

h q"eq `"t dax mixiyd xiy22:

ytpe miqkpe xyer zl`y `le jl zl`y dnkg ,dnly ,d"awd el xn`...

uwie ,cin .jl oz` miqkpe xyer k"ire ,jl oezp rcnde dnkgd jiig ,jaie`
epk lr cner did melg wgvi x"` ,(eh ,b `"ln) melg dpde dnly23xeng :

`aie ,cin .iveevn dn rcei did `ede iveevn xetv ,wdep dn rcei `ede wdep
lkl dzyn yrie minly yrie zeler lrie 'd zixa oex` iptl cenrie milyexi

dxez ly dxnebl dcerq oiyery o`kn xfrl` x"` ,eicar24.

22.x"dw zligza oke
23airey oa` ryedi 'x zeyxcae .melgd mybzp xak jlnd dnly xxerzd xy`ky l"x

`l xeqi` meyn jka oi`y xiaqn (ek ,hi `xwie) miyecw zyxtl (`"ayxd cinlz)
ozkildae zeterd zvitwa ygpnd `l` exq` `ly l"f o"anxa `zi`ck ,eygpz
inkg da oigazyny dlecb dnkg `id oditevtv xiknd la` ,mditpk zyixtae ozcinrae
xetv xne` dn rcei xrep xeng ,melg dpde dnly uwie xn`y jlnd dnlye .l`xyi
o"anx 'ire .ygp epi` ezrcl df lr jneqde .epk lr melg dpde ,xn`y dn rcei svtvn
."mitpkd zeyixta oipr xeaql - dnxerde ,sevtvd zpad `id dricide" :h ,gi mixacl
`ian oke ,(ixeq oeyla [x`ih] xiihd) zeterd znkg oiprl a 'iq a"lt xen` x"wiea d`xe
zei`xa x`ai" eay ,a"kt b xn`na l`xyi oa dypn 'xl miig znyp xtqa dagxda
z` dagxda `ian mb mye ."izin` `ed zeterd sevtv yegipe xiihd znkg ji` zelecb
znkg .lirlck mihtey zyxta zrnzyn `idy itk (m"anxd zrc lenl) o"anxd zrc

mya meik dpekn dwizrd zeterdornithomancy [ornithomantik].

24.dxeza lkd llkp w"dexa dnly rciy dnkg lky oxedpii` e"fxdn yexita my xirne
riced ixg`' t"dr g ,`n ziy`xal (cere) minecw lgpa `"cigd epax oeekzn dfl ile`e
xir axd yxity dn micwpe ,xnel xyt`" :'jenk mkge oeap oi` z`f lk z` jze` midl`
mr wx aizke ,drxt oke mkge oeap yi` drxt `xi xn` sqeic ,l"f ezekf m"xdn yicwe
opeazdl ozligz zeipevig zenkgc xn` iepiyd oiadle .dfd lecbd iebd oeap mkg
`xwpe ,mixtq miazek dfn k"g`e zexrde zexiwg i"r xac lkl minrh zzle zeiraha
opeazdl ,dpiad dligzay ,mkge oeap xnel wcvi dfle .zenkg x`ya oke ,rahd znkg

itl ,sqei xn` oke .mkg `xwpe dnkg ziyrp dfn k"g`e ,mipiipra ayizdle xewgloipr
`idy ,dxez dpzip dligzac ,jtdl `ed ocic iabl la` .mkge oeap ,zeipevigd zenkgd
mkg mr wx exn`e (e ,c mixac) y"fe .dixea lr dpiadl opeazp dnkga jk xg`e ,dnkg
zcd miptl z`fc ,l`xyia dnkg ixcq epzyp dzr e`x xnelk ,dfd lecbd iebd oeape
sqei oi` ik ezrca d`x drxte .c"kr .oeape mkg md l`xyi la` ,mkge oeap xnel dpzip
oeir jixv oi` okle ,midl` gex k"b el yi df ik ,minkge mipeap mdy `nlrc minkgk
"eaxwa miwl` gex wx cal xaci zrca `l ik ,eita xeby lkd wx epnn mil`eyy dna
aezkd oeyl jk ixdy ,dxez ly dxneb oiprl l"fg zpeek dzid ef ile`e .`"cigd l"kr.
cg` `ed df yxcn] .'ebe 'oeape mkg al jl izzp dpd' (ai ,b `"ln) d"r jlnd dnly lv`
seq (wal` 'cdn) leky`d xtqa 'ir ,dxezd zgny z` begl epbdpnl minecwd zexewnd
uwie aizke ...'eke oeape mkg al jl izzp dpd d"awd el xn`yk dnly ixdy"... :dkeq 'ld
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`l` ,idylk zirah jxca df lk z` cnl `l jlnd dnlyy aezkd on oaene
minyd on ziwel` d`eap gkn el e`a eizericiy25zihxt d`eapl dpeekd oi`e .

dxezd zeceq zvwn jlnd dnlyl dlib d"awdy `l` ,miieqn rexi`l dxeywd
ef d`eap zlaw lre ,d`ixade26ly dxneb deedn `idy l"fg eraw dzeynnzde

y iptn ,dcerq miyer dilry dxezznkg zenily l` jlnd dnly ribd f`
d`ixad lka jxazi ezgbyd27.

cgn `xead zlecb zxkdl jxck rahd znkg cenil .c-

jci`n ezgkydle

devnd meiwl irvn`ke jxck raha zeppeazdd ly dzeaiyg z` oiivn m"anxd

'd zad` ly28ezlecb] zxkdk dxexa dxeva zxcben ef zeppeazd zxhn xy`k ,
mlerd dide xn`y in [ly29.

dzyn dyr cine ,mpeyl oian dide mitvtvn zeterd rney did ciny ,melg dpde dnly
mibeprze zelecb zecerq oiyer jkl .dxez ly dxnbl dcerq oiyery zcnl `d .eicar lkl
:hqxz 'iq g"e` sqei zia mb d`x ."dxezd meiq ceakl dxez zgny meia milecb
iax xn` 'eke milyexi `eaie mixiyd xiy zligza yxcna bdpnd ly exwir iz`vne"...

.["dxez ly dxnbl dcerq oiyery o`kn wgvi
25zeytpd gka yiy xg` ,rpnpd gkn df miyp dnle" :flx 'iq c"g `"ayxd z"ey 'ir

epi` df .miyecwd l`xyi i`iap dil` elr xy`k zi`eapd dbxcnd l` zelrl zeiyep`d
rtyd ea didiy `ede ,`edd cakpd cnrna ecnry mrd lkl rbxk z"iyd mikgiy rpnpa
epaxy dagxda y"iire] "jl oezp rcnde dnkgd aizk dnlyae ...midl` ze`xna lecbd
ixac .[ok iptl mi`iap eid `ly mc` ipal i`eap rty ly zetqep ze`nbec `ian `"ayxd
ixen azke d"c glya zyxtl dyxca airey oa` i"x zeyxca mb mi`aen dl` `"ayxd

.'eke
26,mitqep miax rcne dnkg ighya `l` cala zeixad zty zxkda xaecn oi`y gipdl yi

.cala dnbec ehwp yxcna l"fge
27cv ixta odkd wecv 'x z`f oiivny enk.dn 'iq dxez zgnyl mixac wi
28,(fi ze` iyily xry) dpei 'xl daeyz ixry xtqn (dn ze`) f ,e `x`e y"eza `ian mb jke

l` zeayde meid zrciec `xwc f xry `xen ceqi xtqa r"a`x ly ezrc z` oiivy xg`l
enk ,dyr zevna exqnp zepeilrd zelrnd ik ,rce" :dyr zevn epid (hl ,c mixac) jaal

xn`py ,'d zelcba opeazd zelrne ...dxigad zlrnzrcie'd ik jaal l` zeayde meid
likyn yid ze`xl mc` ipa lr siwyd minyn 'd (a ,ci mildz) xn` cece ,miwl`d `ed

."miwl` z` yxec
29mc`d opeaziy drya ,ez`xie ezad`l jxcd `id j`ide" :a"d a"t dxezd iceqi 'ld

`ed cin uw `le jxr dl oi`y eznkg odn d`xie milecbd mi`ltpd ei`exae eiyrna
mixac zaizk meiq mr] 'eke "lecbd myd rcil dlecb de`z de`zne x`tne gayne ade`
xe`nd) "'d zad` zevn" oipra c"agn iaxd z`n siwne jex` xn`n `evnl izikf
lr qqazda ehpexhn bxaqiie f"`x i"r jxrp xn`nd .(3-18 'nr ,o"yz zah-elqk
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ezaeyzl miyxtnd miptn m"anxd ly eixacl xewnk30exn`y dn zece`
'eke aygn epi`e zelfne zetewza aygl rceid (` ,dr zay)31aeyigd df didi ji` ,

zelfne zetewz aeyigy ,m"anxd dpere .e`l m` dkld idef m`de ,dfn `vi dne
ezlekia yiy in l"x aygn epi`e rceid lk mxne`e" ,llka dpekzd znkg dpd

da wqer epi`e ,dnkgd z`f zencwd `xwe ,aeh lky ele ,dze` oiadl32dne .
`ziixaa xi`n 'x x`ia xak ,dfn `vi dn mzxn`y33oipra minkg exn`y enk ,

"mlerd dide xn`y in z` xikn dz` jk jezny dad`34.
rnyn ,mixg` mipey`xe zeaald zaeg lra ixacn oke ,elld m"anxd ixacn

f"nyz mipya iaxd ly eizegiy-i"r 'd zad` lr agxp xe`ia df lecb xn`na .g"nyz
enk ,jkn zeraepd zel`ya oeic bven ok enk .m"anxd ly ezrc i"tr raha zeppeazd
ocenila oiniiwny epiidc) "t"rayezn wlgk dl` mipipr miaygp i`n`" ,dxiwgd zedn

.[(6 dxrdl 13 'nra zetqeda my) cere (dxezd zkxa mdiptl jxal aiige ,z"z zevn
30.(bp 'iq c"d`t) pw 'iq e`la 'cdn
31zeriavnd ,rah zertez ly xzeia dlecbd zkxrnd z` minyd inxb eeid mcwne f`n

(ek ,n diryi) aezkd oeyln (61 'rd cil) oldl d`xpy enke ,`xead zlecb lr xexa ote`a
.'ebe 'mkipir mexn e`y'

32z` yekxl devn yiy yibcn eppi` m"anxd .ezqpxte ineineid eweqir dpekzd oi`y l"x
m`d dl`yd z` iaxd xikfn 29 'rda l"pd exn`na .zeyxcpd zencwdd z`e rciid

.dxez cenil zevnn wlg `id mb ef zizxykd zelirt
33gexd mle` ,df oiprae ef oeyla zyxetn `ziixa epl dreci `ly mipiivn miyxtnd

`"hily iwqaiipw g"iyx zeyrl licbde .miax zenewna z`vnp `ziixad ly zillkd
.dagxda y"iir ,df oeeika l"fg ixaca zexewn ly dkex` dxey `iady ,'jln zixw'a

34`a` x"a awri 'xl micinlzd cnlna `ian dnec ote`a .29 'rd lirl 'ir ,z"dceqi 'lda
dxepn zyxt xcq ok mb d`ae" :(a"r flw ,jzlrda zyxt ,e"kxz wil 'cdn) ilehp` ixn
z` cearl `ad lk xirdl ,mield zyxtd mcewe ,eil` xacn lewd z` rnyie exn` xg`
mb `ian recik jk ."mlerd dide xn`y in xikn jk jezny eize`ixaa opeazdle myd

lra,`l m` mi`exaa oegal oiaiig ep` m` j`" :a wxt dpigad xrya zeaald zaeg
on da oiaiig ep` 'zi `xead znkgl mdn di`x z`ade mi`exaa dpigad ik xn`p
mkipir mexn e`y (ek ,n diryi) xn`y dn ,aezkd one ...dlawd one aezkd one lkyend
miakeke gxi jizerav` dyrn jiny d`x` ik (c ,g mildz) xn`e ,dl` `xa in e`xe
...`xead znkg ipniqa mc`d opeazi `edy xn`e" :ytpl `txna my xirne .dzppek xy`
oegal lkei mc` lky xn` jkle ...mlek z` zbyn lkd ci oi`y ...zrbn elky ciy mewn cr
i"t `yp dax xacna 'ire ."x`aziy itk jxazi eznkgn mipniq dnk `vnie elky itk
,ux`a midl` zrc oi`e (` ,c ryed) `nizc dnk ,e`xea z` xiknd df - zrc" :` 'iq
l"pd xn`na uiaaeln iaxd dptn df oipra .'ebe "ize` recie lkyd (bk ,h dinxi) xne`e
ze`ivnd zedna mzxiwge minkgd ixac cenl exq` `l la`" :f oniq `"nxd zaeyzl

,odirahe,jxazi ziy`xa xvei ly ezlecb rcep df ici lr daxc` ikxeriy yexit `ede
xery rceid lk" l`rnyi 'x ly exn`nl d`xpk dpeekd) 'ek "rceid lk eilr exn`y dnew
ixry mipe`bd z"eya `aend ,"`ad mler oa `edy el ghaen ziy`xa xvei ly eznew

.`n 'iq u"ari zli`yl dptn `ed oke ,(zenewn cerae akw 'iq daeyz
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`ian mb jke .cigie cigi lk lr zlhen ef zeppeazd e` dxiwg zaegy dxe`kl
mildzl eyexita w"cxd35dl`ya xn` .eze`ivn zzin` `ede ,jzn`a ipkixcd" :

ipriced dpey`x36,rahd znkg `ide ,dze` zrcl mc`d lkeiy dnkg `idy ,
dpadde ...zedl`d znkg zricil mleqk `id ik ,`xead mc`d rci dpnne

znkga oiadl `ide ,midl`d zcearn `ed eici dyrnae 'd zelerta dgbydde
,midl` dyrn gk opeazi myne .ux`ae minya eici dyrne eizelertae rahd

."dpey`xd daiqd `ede ,ez`n lkdy
,('zelfne zetewza aygl rceid' edf) zelfne zetewz y`xn zefgl zlekid mvr

ly ozeygxzd lr mcwend rciid e` miieqip ly ze`vez zetvl zlekid mb meike
z`f gqipe .mler `xea meiw ly dpwqnl drbdl qiqa deedn ,zepey rah zertez

l"vf uiaaeln x"enc`d xexiaa37mireaw miweg - "rahd iweg" ly byend mvr" :

`xea epyiy dpwqnd z` aiign ,(ak ,g ziy`xa) "ezeayi `l" mipzyn mpi`y
d`ixad zbdpzn dn iptn xaqd mey oi` .el` miweg d`ixad raha rawy mler

xaqd lk oi` dkiynd gkl ,`nbecl .hxta elld miwegd it lre ,llka miweg t"r
jkl cigid "xaqd"d ;ezlert ote` ihxt lr ode df gk meiw zellk lr od ,xe`iae

ote`a dkiynd gk z` raew did `ed dvx eli`e ,mlerd `xea raw jky - `ed
."rahd iweg x`yl rbepa jke .xg`

oeheip wifii` ,miixkepd dwiqitde dwihnznd zea` ilecbn cg`y oiivl oiprne
)Isaac Newton,(nd ly micqiind cg` didymlerd ly ihnznde ihqipkind lce

ly miihnznd zeceqid" lecbd extql gtqpa dpy ze`n yelyk iptl azk ,elek
"rahd ziiteqelit38,zay iakeke zkl iakek ,yny ly `iltdl dtid ef zkxrn" :

.zleki zlrae zihpbilhpi` zeyi ly oehlye daygn jezn wxe j` gztzdl dleki
oeikn ,dl` if` ,zetqep zenec zekxrn ly mifkxn mpid mnvr zayd iakek m`e
zeyi ...cg`d eze` ly epehlyl zecareyn dpiidz olek ,mkg urei eze` i"r exvepy

,lkd oec`k `l` - mlerd znypk zynyn dpi` `id ;xvep lk lr zhley ef

35.my mzenlya eixaca 'ire ;d ,gk
36.c 'qtl eixaca d`x
37dben izla w"dla dgpd ,e"nyz xda zyxt zay) 289 'nr b"g e"nyz zeiecreezda `aen

.b zxb` yxid x"yxd ly oetv zexb`a mb 'ire .29 'rda lirl d`xe ,(c"q
38ly qiqad z` deednd ,il`xbhpi`de il`ivpxiticd oeaygd icqiin ipyn cg` did `ed

) uipaiil ,ipyd .zipxcend dwihnzndLeibnitzx`yd oiae ,exen did ,dipnxbay xaepdn (
minyd zpekz xtq lra ,xaepdn ield l`tx 'x icedid okezd ly qetexhet` oirn yniy
mipya epnn xirvd ,ecinlz z` aaig ce`ne ,'d `xi ixkep did df uipaiil mb .cere ,rcepd
mxewna miqtcen ,iyteg mebxzae xvewna o`k mi`aend oeheip ly eixac .zeax

ezxzeky ohw qxhpewaGeneral Scholiumd`x .exeaigl siqed oeheipy ,Principia,

Mathematical Principles, ed. Motte, London 1697.b xtq seqa ,
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) lkd lr hleyd lkd xvei midel`kPantokrator, Lord God or Universal

Ruler"(39...

z"dr xac wnrd eyexita a"ivpd epax40dler dpnny ,zvwna dpey dyib hwep
:mlerd zene` ly mciwtz dpid iyrn ote`a mlerd zxiwgy dxe`kl

`ed l`xyil dxezdy b"da ixac t"r zeny xtql dgizta epx`ia xake"

devn micl` ceakl miyyegd r"de` inkg lry enke ,d`ixadn wlg¦
enke ,d"awdl ceak mipzep dfay ,d`ixad `edy rahd znkga xewgl
mlerl ikp` ig izxn`e ici miny l` `y` ik t"dr epif`d zxiya epx`iay

,(b ,a ziy`xa) zeyrl micl` `xa xy` aezkd llka `ede ,(n ,al mixac)
,zleki el yiy in ,epilr jk - xyt`d lk d`ixad raha ycge x`al epiid

micl` ceak `ede ,dxezd oeyl wnera xewgl41h"tx x"aa `zi`cke ,42

."'eke xac xewg mikln ceake xac xzqd micl` ceak

zepexg`d mipyd miiz`na rahd znkg iielib zevxtzd .d

xezd lew xtq ly ycgn eneqxt mr43`"gefa l"fg xn`n mb miaxa hytzp

39ë ihixad i`wiqitd ayig mipy xtqn iptl ik ,xikfdl o`k mewneRoger Penrosez`
ixcqÎminyd `av lk ,miig ep` eay mlerd ly "zixwn" zexveeid ly zexazqdl lcebd

zexyt` z`ixae mc` ipa "zexveeid" ly zexyt`d llek ,jci`n exwind iwiwlge cgn
iigÎly midcnd xtqnl ribd `ede ,dnc` ilr mc`123eze` miazeky xtqn edf) 10
kÎdaxd dyexit ef zircn dpwqn .(!miqt` 123 eixg`ly 1zegt"iekiq lk oi`" xy`n

ë) dxw dfk xacyRoger Penrose & Martin Gardner, The Emperor’s New Mind, London

1989; Michael Denton, Nature's Destiny, The New York: The Free Press, 1998, p. 9.(
40'nr) c sirq 'wnrd zncw' dncwda 'irIII.(
41dxiwga `le ,dxeza `ed mlerde d`ixad iweg xewny a"ivpd zpeeky xryl ozip ile`e

`xa ck" ixdy ,dxeza ozexewn rahd zxiwg ze`vez mb .mlerd ly cala zipevigd
.(`"r `"qw dnexz a"gef) "`nlr `xae `ziixe`a da lkzq` `nlr `ed jixa `ycew
inkg i"r xak zefenx e`vnp zepexg`d mipy d`na elbzpy rahd zertez oian zeax jk

dlbzp myexity cr minezq ex`yp mixacdy `l` ,dxezdxg`lrahd zertez zelbzd
,a"rxz `w`xw ,z"dr xteqd zqw) qewxn oxd` 'x ly mdixtqa lynl d`x .onvr
lra xyk n"nx ,(a"txz oecpel) mieapph a`f 'xl dlawd gztn ,(cere ziy`xa zyxt
lre dxezd xe`l d`ixad zxez lr mitiwnd eixn`nae ,ziy`xa zyxta dnly dxezd

.cere "zeitlz"a xe` e`xy zineh`d dvvtd
42iax .(`l ,` ziy`xa) 'ebe dyr xy` lk z` midl` `xie" :` 'iq h dyxt dax ziy`xa

iax mya iel iax .(a ,dk ilyn) xac xewg mikln ceake xac xzqd midl` ceak ,gzt iel
jli`e o`kn ,xac xzqd `ed midl` ceak o`k cre xtqd zlgzn ,xn` `pipg xa `ng
mikln ia (eh ,g ilyn) xn`py ,miklna elynpy dxez ixac ceak .xac xewg mikln ceak

."xac xewgl ekelni
43cred i"r envrl xtqk oke) h"kyz milyexi ,xyk n"nxl "dlecbd dtewzd" xtql gtqpk
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`lirl `znkgc irxz oegztzi d`pzizyl oipy d`n ziyae" :`"r f"iw `xie zyxt
`neia owzznc yp xak d`riaya dlr`l `nlr owzzie ,`zzl `znkgc ireane

"`zaya `lr`l `yny axr ikn d`zizy44miielibd lky ,xacd yexit .
'x mb azk dnec ote`a .mlerd zay z`xwl dpkd mpid zeibelepkhd zeiegztzdde

h"yrad cinlz d`pletn sqei awri45uiaaeln x"enc`d oeqxe`ipy n"nx mb .
addpen` ixry xtqa ef gexa df xn`n `i46.

dxenre mecq zzgyd ly drhen yexit iptn 'd zxdf` .e

jxra ,zppkeznd mecq zzgyd xaca epia` mdxa`l eielib z` wnpn d"awd
d"r`` ly eipay lr `l` - ixehqid xqn e` jnqnk `l :df ielibay ikepigd

lr df jezae ,mei meid iige mlerd jldna d"awd ly ezeaxrzd lr jkn ecnli

zaeg zece` xacn "ray x`a xry" a"g 'd wxta .(h"kyz wxa ipa ,xezd lew zvtdl
myle dxezd znkg zbyd myl ,`"xbd i"tr rahd ixwgn ly zenkg raya dricid
zra' (a ,b diptv) weqtl yexit `"xbd mya `ian c 'rqa my .dle`bd aexiwe myd yeciw
:'ebe 'ux`d inr lka dldzle myl mkz` oz` ik mkz` ivaw zrae mkz` `ia` `idd
x`a xrya) lirl x`eank mlerd lk ipirl dlbzzy l`xyi znkg epiid dldzle myl"

d`p fnx [`"xbd=] epax siqed dfl xywa ...zeilb ueaw mr caa ca d`ad ,(ray-myl'
`ixhniba 'dldzle.(846) "'zenkg ray'

44df l"fg xn`n-gzta `aen - dpy d`nk iptl dxezd inkgn micg` i"r xkfed xaky
eip) xyk n"n 'xl "i"ayxc `zliknde m"anxd" xtq ly dpey`xd dxecdnl xacÎ,wxei

iyrnd mlera zeipkhd ze`vndl dniiwzp xdfd z`eap m`" :my xirn `edy jez ,(b"yz
rbepa mb xnel yi xac eze` ,zepexg`d mipy d`na rahd znkg ixry elbzpy ,ixnegde

."l`xyi zxez ly dnkgde daygnd mlerl
45weqtd yexit [h"yrad] ixenn izrnyy enke" :e ze` ayie zyxt sqei awri zecleza 'ir

mixwegd eid mipencw minia dnl dywdy ,(c ,dv mildz) 'ebe ux` ixwgn ecia xy`
didy aiyde .cgeine cigi cg` jxazi `edy mipin`n dzr ok oi`y dn ,zencwd ipin`n
`ed eci oeyle .'eke dzr ok oi`y dn ,mevre ax xzei did f`y ,ux`d xneg zexikr cvn
zeciqgd xtqa xkfen) "izxvw ik g"gtce .'eke ux` ixwgn ecia xy` y"fe ,dbixcnd seq

.(qewxn `"xl
46iyeciga wqerd ai wxta (`"pyz milyexi) dpen`d ixwire zeceqia mixe`iae zeaeyz

'xl xwad zxeny` xtqa oiirl dptn my iaxd .(gq 'nr) 'd zecg` ielibl irvn`k rcnd
egztzi dry dze`a" :(a"r 'x sc `xie zyxt) xdfd lr yexit (a"ixz xinfi`) odkd dce`i
xwir `l` xn`w dxezd znkg oiprl `le ,`zzl `znkgc iriane `lirl `znkgc irxz
jixv ok ik dinz oi` df xace) mlerd oewzl `zzl dnkgc irean egztzic md eixac
oirk oewizd didi df ltyd mlera milecb zexe`e dyecwa dlrnl owzipy xacc zeidl
mifreld oiyery zenkg dnk enk (cer jix`dl i`yx ipi`e iaca lecb ceq yie el` mixac
`lr`l `nlr owzl ligzie .mi`p mipiipa oewiza oke ,zgpa mlerd didiy mlerd owzl

."dgepn mei zay mei `edy iriaya
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ezgtyne hel lr zihxtd ezgbyd47xiyi ote`a xzei d`xi `l cg` s` onf xg`l .
drztda miygxzny rah zepeq`a ,eize`vez z` wx `l` d"awd iyrn z`

yi ji` d"xyx epze` cnlne .qxdl minxebe mixxgzyn rah zegek xy`k ,dxenb
dl` oirn rah zertez lr lkzqdl48:

xaky xg`l .minyd on ,'d z`n y`e zixtb dxnr lre mcq lr xihnd 'de"

la` ."minyd on 'd z`n" siqedl jixv did `l ,'ebe xihnd 'de xn`p
mirax`e d`nk iptl=] meid d`exy in :ef ztqezl zrcep dlecb zeaiyg
rwxwd akxd lr ,miaexnd htpd zexewn lr ,glnd mi zeaiaq z` [dpy

yrb xd zlert lr dxend ely-.libx irah rxe`na mixrd oaxeg x`an
yrb xd zlert lr cirnd ,daiaqd rah-,glnd mi zeedzd z` x`an

,zeivx`e zeirah od zeedzdd zeaiqe'd l` drtezd z` aqdl jxev oi`e

minyde49aezkd yibcn ,ef zirhen drc ald on `ivedl ick .-on 'd z`n

,epi` daiqk mkl d`xpd xac :aaeqna daiq mitilgn mz` :minyd¨
lry ,meid `idy zenk dakxde rwxwd aih .aaeqn `l` ,xac ly ezin`l¨

`l` mpi` - d`eyd z` mix`an mz` mditz`vezdzaiqe ,d`eyd
oipray dnec .minyd one ,'d z`n `l` - ux`dne ux`d lr dpi` zizin`d

,zertezd zecaer .mlerd zeedzd lr zibele`ibd dxrydd ilra mireh df
onvr zepwqnd mle` ,od zn` ,mdizepwqn z` miqqan md odilry

zaiqk mdl d`xpy dn ,aaeqna daiq mitilgn md s` .oceqi zerha¨
d`vez `l` dpi` ,ux`d zeedzd icil e`iady zeipktdnd zeiegztzdd

."ux`d z` `exal e`eaa 'd oze` lleg xy` zektdn ly

ditpr lr rahd znkga xeriy ly ecenil z` zxyt`nd `id `id ef dyib
miaxd50wefiga e"g `le ,`weec d"awa dpen`d wefigl zilir dibelepkha s` e`

47"htyne dwcv zeyrl 'd jxc exnye ,eixg` ezia z`e eipa z` devi xy` ornl eizrci ik"
.(hi ,gi ziy`xa) 'ebe

48.ck ,hi ziy`xa ,`xie zyxtl eyexit
49ly oilneb zelert zervn`a mewid dpan lk z` xiaqdle x`zl zlekia dpkqd idefe

zepey`x zeaiqk epl dncpy dn mby oiivl jxev lk ilan ,d`veze dlert ,daiq iqgi
d oevx ly ze`vez `l` opi`oiae eizexn`n dxyra mlerd z`ixa zra oia ,`xea

."ziy`xa dyrn cinz mei lka ycgnd" ly minei meid ezlerta
50lr c"id jalxw x"c sqei axd ly zipxez dibele`iba eixery md jkl ztl`n dnbec

mitihpd zexrnHermannshoehle-eHeimkehledtya erited mixeriyd ipy .dipnxba
mixgapd miazkd ly ipy jxka zipy eqtcpe ,h"txze c"rxz mipya "oexeyi"-a zipnxbd
incw` xwgn cqen lret a"dx`a .qilib mixn 'ab ,axd ly eza dkxry jailxw axd ly

) wdaen ilbpeei` ixvep oeeik lraICR Institute for Creation Researchezeid calny ,(
wven ceqik gipdl dxhnl el my ,ux`d xeck ircn megza dgnznd dhiqxaipe`
ly d`ixad dyrn ly ihphe` xe`iz epid ziy`xa zyxta d`ixad xe`izy mixwgnl
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cgn (fi ,gk mixac) ici mvre igk ly zlekiae iyep`d eb`d51drc it lr jci`n e` ,
mlerd z`ixaa zhlgen dxitkae ,mler `xea `ll zinvr zizegztzd dxivi ly

.d"awd ly zexn`nd dxyr i"r
zxyxy ly zereaw ze`vez y`xn zefgl ,rah zertez xikdle zrcl zlekid

d`veze daiq52jxev `ll mler zpenz ly dxivi miieqn rbxa dxe`kl zxyt`n ,
e .mler `xeal zeqgizdl'd iqip z` yxtl oeiqp ly ,dnec dnbn lr xidfd xak

zciwr xtq lra ,cxtq iyxebnn dn`xr wgvi 'x ,cala rahd ircn ly jxca
wgvi53:

minrd inkg lkn dfa mipexg`d l`xyi inkgn zvw e`ltp ,iiga dpde"
cinrdl fer lka milczyn [miiebd inkg=] dndy .dnc`d ipt lr xy`

exn` xy` ze`ltpe miqpl megipd xy` mixacl zix`ye my miiwle
zeceqi lk mixzeqe milhan dnde ,mzpen`e mzc meiwl mdl eyrpy

cbpk e` mcbpk ecnriy dn lka ,mzeteqelit izten lka mip`nne ,dnkgd
xy` mil`rnyide zene`d inkgn df reciy enk ,mdizc zeptn xac mey

maxwa epgp`54mdy ,yxcnde cenlzd ilra ycewd inkg eyr ok `l ...

dgnzne ,zegztzdd zeixe`iz cbpk zywir dngln mgel df cqen .mlerd `xea
,gp zaiz ,leand lr mixwgna s`e ,ef gexa dibele`ibde ux`d xeck ircna mixwgna

.cere zywd
51ozpd `ed ik jidl` 'd z` zxkfe" :(gi ,g mixac) awr zyxta z`f yibcne xfeg d"xyxe

yekxle xevil zlbeqnd jzeiyi`a lelkd lk .'ebe lig zeyrl gk jl-,oexykd ,lkyd
jl epzp md `l` ,iptebd jpefn ly d`vez mpi` dl` lk ...zaygnde zlweyd dpeazd

eae .oixyina 'd icin-zexyt`l i`pz ody zeipevigd zeaiqpd mb zeielz - cala ea wxe
.'eke "lig zeyrl gk jl ozepd `ed ,jzxivi ly dglvdle

52,gnw mildz) 'xeari `le ozp wg' zpiga ,miicinzk mi`xp rahd iwegy jk lr qqazda
oiqlwny dltz cbpk ...ycg xiy 'dl exiy" :mlerd ly icinzd eyecign zenlrzd jeze ,(e
mildz yxcn) "ziy`xa dyrn cinz mei lka ycgn `edy ,d"awdl zixgy l`xyi

.(ev xenfn ,mlyd
53.a"r e"v ,bi xry
54qpk qpa oin`dl mi`pnndy `l` ,rahd zervn`a miyrp miqipd mb mpn`-dlertk

mlerd `xea ly zizgbyd-byen z` d"xyx xi`d xake .cala "dxwn" jka mi`ex
efn dlecb ,xywd lr epfnx xak" :ai ,ck ziy`xal eyexita dagxda d`x ,"dxwn"-lr

dqitz dze`n wegx "dxwn" ly icedid byend ."`xw"-e "dxw" miyxyd oiay ,zedfd
lkn zegt `ed "dxwn" `xew `edy dn .meid df gpenl dxeywd "zxeeir zeixwn" ly-

`ly ,eiig zerxe`n mze` lk ixd ,"e` ze`xewd" e` "eizexew" lk z` xtqnd ."ixwn"
aexl=] mda aygzd `le mdl dtiv `l `ed wx ,mdil` ede`xw md `l` mdl `xw `ed
itne xyt` df meyn `weec j` ,[df oezp rbxa eygxzi ok` mdy dkenpd zexazqdd lya

z dxez yexc o"anx 'ire .'eke "lkd llegn ly zpeekn ezegilya ,e`vi oeilr'cdn) dnin
epixac lky oin`py cr epax dyn zxeza wlg mc`l oi`y" :(bpw 'nr ,lreery c"gx
gxi e` dng iewil .34 'rd y"iire .'eke "mler ly ebdpne rah mda oi` ,miqp mlk epixwne
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mze` dxtiq `ly mi`ltp miyrne miqp lr mewn lka epze` mixxern
my eyrp miqp dyrn mixne`y mewn lka mbdpnk ,yexita dxezd55eyxc ,

lka milczyn md epnr itqelit ipde ,xetqn eax ik e`xwe mdixtq lrn
xzeid miztend edae edez xifgdl ,miaezkd z` epilr zeerl fer

!"d"r mi`iapd mda ex`tzp xy` minqxetn

zixa oial ,rahd znkgl ef zipxez dyib oia yxid x"yx xywne xybn mb jke
zayd56:

eli` ,elek mlerl mi`ian eid rahd ircny zx`tzd dzid dax dn"

eli`e ,dwizrd zayd ly dgexn mdly [mewid agxn=] "qenqew"l deelzp
lya xveid gtwzp `l eli`e ,zedel`d zxkd lr rahd zrici dlit`d `l

d`ixad ly diihra `xeade ,miwegd lya wwegnd ,dxevd57`le i`eel !
mipne`d ilra ecnr `le ,zeaygnd lya daygnd lraa extke egky

dii`xl ozipy xac lk :qeqid `la mifixkne mdicia mzcear ilkyk
,eplwy mpn` epgp` ,ievne miiw zpigaa `ed wx ,dliwye dcicnl yeyinle

j` ,epkzd s`e epccnidel`d ceqd z` ,gexd z`ep`vn `le epi`x `l58.

` ,hk dkeqa 'nbd zpeek idef epizeaxn wlg zrc itle ,"mixwn"k miaygp miietv izla
`l` ,y`xn aygl ozipy milibxd miiewila xaecn `ly ,zexe`nd iiewil zeaiq lr

miietv izla miiewila-ynyd z` dxizqnd zine`zt minrx zteq jk ."miixwn"
oi` oey`xd rexi`d ."dxwn" eppi` gxid i"r mxbpd dng iewil mle` ,"zixwn"k zaygp
ixac t"r) ahid dreci rah zrtez `ed dngd iewil eli`e ,eizeaiqp z` k"k mixikn ep`

okezdF. W. Besselk iptl igyÎixeg`n la` .(zexazqdd oeaygd lr d`vxda ,dpy 200
.mlerd `xea cner mlek

55.'xaca yi miqip dyrn' e` ,'md miqip dyrn' l"fg oeylk e`
56edil` i"r zipnxbn iytg mebxza ,l"f yxid l`tx 'xa oeyny Þxl "zay bper" :jezn

lz ,aewxgn iwqaewiilin oxd`Îzxaega milw miiepiya zipy qtcp ,3 'nr `"vxz aia`
,zayd ornl zixeaivd dvrend ly zextqe dxezl dcreed i"r l"iy "l`xyi ly zay"

.[ipnxbd xewnd z` `evnl izikf `l r"rl] 17 'nr ,h"yz milyexi
57xtqd ly mikxkd zyng lkay mi`ian jke“Mechanique Celeste”inxb ly dwipknd)

) q`ltl mqxetnd i`wihnznd ly (minydLaplacexekfi` lk oi` ,oe`iletp ly exag ,( ©
jxev el oi`" ik q`ltl el dpr ,oe`iletp i"r jk lr l`yp xy`k ;y"zi mlerd `xea ly
ly dtlgda .miircnd eixaqde eizeitvz jxevl [!mler `xea ly eneiw lr=] "ef dxryda
rahd iweg lr zqqeand ,dxedh zilwiqit dixe`iz mr mlerd `xea oehly
ly daygnd mlera xaray ,zce rcn oiay dcxtdd dligzd ,cala dwihnznde

:d`x) micge`n eid ziaxrnd zeaxzdHetherington, Morriss S., Planetary motions: a

historical perspective, Greenwood Press 2006, p. 167)

58x"`" :(fi ,dk mixac) xekf zyxtl dgizta `pdk axc `zwiqta `aeny dnl liawnae
dide ,weya ekilen dide etizk lr eaikxde oa el didy cg`l ,oinec l`xyi eid dnl ,iel

`ede ,df il gw eia`l xne`e utg ly xac d`ex oad,diipy mrte ,dpey`x mrt ,el gwel
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ipa rahd ixweg elfb `l eli` mler i`a lkl dkxad dzid dax dn
rahd ixzqnn mdl milbn mdy dry ,mdidel` z` mxec ipan dzenzd

eifxe59rahd ly daygnd zepiirnn drinbe drinb lk eli` did aeh dne .
n dzidycg fx ielib lke ,zeaygnd lra z` xikdle rcil oe`nivd z` dax

,midel`l miteqikd z`e ddinkd z` xic`n didxweg lkeÎmb did rah

zayl oeilr odkminyd ze`ltnn rlew dide ,ezlecbe l` zennexle ,

dide ,l`xyi ly dwizrd mzayl lecb dlidz xf ,dyaide mid ,ux`de
,e`x :mler ixc lk zeala oencwd dxac z` xicgnd ,ef ly dfexk zpiga

ezk`ln dpd[mlerd `xea ly=]mkiptl!"

"in"e "dn" ,mlerd zxkdl zeleabd .f

epgp` mileki mpn`y ,efd dxkdd zelabna l"fg ewqr xak xac ly ezin`l

jci`ne ,cgn hrnk leab lkl xarn cr llgd "yeak"n mlerd zxkda mcwzdl
megza `le .eprci `le epxkd `ly miwiwlgd iwiwlg ielibl exwind megza

'zeyrl micl` `xa xy`' zpigaa df rci levip mb m` ik ,cala izlkydd60.

,iitizk lr akex dz` !dhey [eia`] l"` .ia` z` zi`x l"` ,mc` oad d`x .iyily mrte
ekilyd ,eia` dyr dn ?ia` z` zi`x dfl xne` dz`e ,jl gwel ip` ywan dz`y dn lke

."ekype alk `a ,etizk lrn
59wit`xbe`i'b lpeiyp oegxia :`xead ze`ltpn zg` xe`iza dxrd dpd jkl dti dnbec

)National Geographicxn`n `aen (122 'nr ,138 oeilb 2009 xanaep) zixard dxecdna (
qepiiwe`ay x`wq`bc`n i`d axrna wx miievnd ,xenl itew ly xicp beq) zewitqd lr¨¦
jke .micg miweva dfig`e dvitw ly d`ltp zleki elld mitewl .(dwixt` len icedd
ozebdpzd" :cgd weva ezfig`ae eterna dwitq sew ly zepenz izy ly xaqda my `aen

la` ,dreci dpi` hrnkdivelea`d,odilbxe odici zetka zear zeixka oze` dciiv
zeax ipn dphw dnbec ixd .k"r ."odly zeigd mewn ly opeynd sepa repl odl zeriiqnd
xzei cer dtixg dnbec .xeavd zrcezl mlerd `xea zhnyd zxcgd ly ,mei mei icn

iqexd i`wiqitd ly ehr ixt ,zipirxb dwiqita reci i`hiqxaipe` cenil xtq dpidE.W.

Schpolskizepwqn zwqda zniiwd dpkqd zece` mly wxt sxevn (` wlg seqa) eil` ,
eae wiiecna reawl zlekid i`n mc`d zleki zelabn lrÎz`e wiiecnd mnewn z` zipnf

i` oexwr) miwiwlg ly zwiiecnd zexidndÎ.(bxapfiid ly ze`ceed
60d"xyx ef dcewp lr xird xake .ixyt` dyrne gezit lkl illk xzid oi` dt mb mle`

ezk`ln dpde" :'ebe mityknle minkgl drxt mb `xwie (`i ,f zeny) t"dr `x`e zyxta
ig xy` lk z`e rahd zegk z` lekiak "ayw"l e` "ayii"l `l` dpi` syknd ly
zfig` ,"afk" `l` epi` df lk mle` .zilily e` ziaeig ,zrnyn mdilr sekl ...raha
dkk .minecw milyen ly mzexiya mitykn mewn lka j"pza mi`ven ep` .'eke mipir
rahd ircn z` qiibl meik mb eywia ele .dpicnd ikxevl rahd ircn z` epinia enzxi
ilan eizee`z lk z` `lnl mc`d lkei cvik oebk ,zecakp zeiral zepexzt z`ivnl

zeqxed ze`vezl yeyglÎ,raha mc`d oehly ly drxl levip m` ik df did `l - ze`ixa
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uegn x`yp d`ixad dyrn lkl ziteq zizaiq daeyz ozn ly megzd mle`e
.epzxkde epzxiwg leabl

e`y' (ek ,n diryi) `iapd ixac wner xaqda ,a"r '` xdfd zncwda `aen jke
e`xe mkipir mexnin`xadl`'ebe '61:

e`xe mkipir mexn e`y gzt xfrl` 'x ,ziy`xa"ine`y .'ebe dl` `xa

.mipir gzt ,edi` o`ne .dil o`ilz oipiir lkc xz`l .xz` o`l mkipir mexn
dl`yl `niiwc `wizr mizq i`dc oercpz onze62,edi` o`ne .dl` `xa

i"n63`niiw `lkc ,`lirl minyd dvwn ixw`c (`"r n"w a"gf 'r) `edd .

ixw` `ilbz` `le mizq gx`a edi`e dl`yl `niiwc lre .dizeyxai"n,
ixw` minyd dvw i`de .dl`y onz zil `lirl `dci"n`xg` zi`e .

ixw`e `zzld"ni`dl i`d oia dn .64ixw`c d`nizq d`ncw `l` ,i"n

d"c fh ,n zeny) icewt zyxt iiga epax d`xe ."seyikd zxez ly ceqid ztwydk edenke
`vnz o`k cre "ycwn il eyre" weqtne .okynd xetqay zeiyrd melyz df" :(dyr ok
zevn g"nx cbpk mde ,oeayg `evnl zg`l zg` ,eilke okynd zk`lna zeiyr g"nx
opi` zeiyr mze`y ,mkeza xy` xkpd idl` zeiyr z` xiqzy calae ,dxezay dyr

y) cr epl dyr mew (` ,al zeny) weqtn ,oeaygd llknlke ,dyr` dn drc`e (d ,bl zen
dxf dcear ly diiyr ."oeeka g"nx m`vnz x`yd-,iw a"a it lr) epl dxf `idy dcear

ziaeig diiyr zpigaa dppi` ,(`-.'zeyrl'
61xe` extqa (cere dltzd mler xtq xagn) wpen edil` axd i"r dagxda x`aen df rhw

) j`aqp` xira ixef` ax ezeida l"iy (69-70 'nr ,d"vxz hxetwpxt) mlerAnsbach(
df aeyg xeaig-ziniptd dnkgl dpey`xd dgiztd izrci itl epid - zipnxba azkpy

ly izin` cenill xrepd z` axwl dxhna ,fpky` icxg dpgnn reci ax i"r dxaegy¥
i`ceb`d bidpnd ,odk qgpt x"c axd zncwdae znkqda l"i df xeaig .dxezd iwnr
x"c axd lye ,(x`iexa wgvi x"c eytp cicil jenq mizifd xda ceak ezgepne) recid
,dtiga zicxgd dlidwd ly daxk xzei xge`n odiky in ,bxapxipn oiilw wgvi mdxa`
'rda lirl xkfend exn`na uiaaeln iaxd mb .wxa ipan sl`ee mdxa` axd ly epzeg

.elld xdfd ixacl dptid 23
62.dgezt dl`y ly xcba gvpl epxear x`yz ef dl`y
63h"it) zwg zyxt yixa dax yxcnd ixac zpadl gzt mieedn elld xdfd ixac ile`e

xn`y df .zwg z`f" :ziyep` dpad zleki lk epl oi`y miwegae zerteza epwqra ,(` ze`
(c ,ci aei`) aezkdindiy`i ,fg`n diwfg ,gxzn mdxa` oebk ,cg` `l `nhn xedh ozi

.dfd mlern `ad mlerd ,miiebdn l`xyi ,irnyn ikcxn ,oen`ninok dyrinok dev
in,xedh eleka dgxt `nh mc`a qixbk zxda opipz onz .mler ly ecigi `l ,ok xfbin

ok dyrinok devin?mler ly ecigi `l ,ok xfb
64oia df lcad epxkfd xakdn-linqx'bex 'text .qx'bex wix` 'text mya 10 'rda lirl

mixiaqn mpn` zeaexw mizrl miprcn" :xiaqne my jiynnrecn,miieqn rexi` dxew
?"recn" el`yz qxewd jldna [ixtq z` micneld mihpcehqd] mz` mbeoi` la`

iaihnihle` xaqd e` dpey`x daiq zzl yiy xac ly eyexitÎ`l` dpi` epzpeek .iteq
eply ircnd rcid zxbqna znkqene zlaewn xaky drtez e` jildzl rexi`d z` qgiil

."meik
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`bxcn rcpnle `lkzq`l ytytne yp xa l`yc oeik .dl`yl `niiw
,onz ihnc oeik ,oibxc lk seq cr `bxcld"n,dnzrcidndn `zlkzq`

`zytyt65dn (b"i 'a dki`) aizk `pc `fx lre .`zincwck mizq `lk `d ,
`pxc `nizq ilbzie jlin weqt ipa xfrl` ,y"x xn` ...jl dnc` dn jcir`

`rbx mi`we oerny ax dka ,xfrl` iax wizy .oirci `l `nlr ipac d`lr
i`n xfrl` ,oerny 'x xn` .`cg (`zry `"p)dl`,ilfne `iakk `niz i` .

.xicz onz ofgz` `dd"naeminy 'ii xaca ('e b"l mildz) `"ck e`ixaz`
`fx `l` .edi` `iilbz` `dc ,dl` aezkl `l oinizq oiln lr i` .eyrp

,'x il xn`e e"dil` `z`e ,`ni sik lr `piedc cg `nei xa ,`ilbz` `l `c
dl` `xa in `ed dn zrci66`caer oedilige `iny oil` dil `pin` .

dil `kxale eda `lkzq`l yp xal dil zi`c d"awc67(c ,g my) aizkc

'ebe "jizrav` dyrn jiny d`x` ik68...

65cil lirl ,w"dfa `aeny enk ,dxic` zibelepkh zencwzd exyti`y epizerci lk zexnl
.44 'rd

66'd cner dl` ly rahd ixeg`ny mlek exikie d"l` mr i"n aey exagzi `eal cizrle
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