
tt liele

irui;1y

i

(24)

(25)

(26)

tuxl Uf arrti Vuop artr tiefitietl itt erls' (3'111]) arxl (3'1lc) of [6]' orr ihe ot]rer

1:r*4.'irr [gl Notie-.C*"ii,, t"ra Ro,irig,i", clair, titnt irt ]tis 'crr,ra,girrg 
S:rrrti1li

rrrisserl ir teutr i,, ,,,r' (zi) -rrtf tft"' t'ii (z:) ttrtrst be co'recterl trs [9]

E; = googvo fp.p1'!s - fooBl'!o

-Ifia-*minteb&Jrrsor. settiilg f6 : O eqs. (23) arrtl (25) obviousll'

.h
GE : RE - Tq : iE sops'u rpoprfe - t'poprfo

R3-+q-ioq
PlY

:u8+$*SEPrg":krf

settirrg rf : 0 i, ct1 
.(2ri), 

san1]u]-cl1r|l]j: tl';':,tl}i.t,"ii':::i1:,:;1:J""::iiTrl'#l
iil'll]?,J,1,,:u'i"i.;i ;:r:i;;;,',- ,li.'.u rtn) lo. 11i atttl tlr't ",'T3'lYift?,1

l[ ;?*;I;"*ii;',i,#;;i'fi;;; ;,' 'e ns" i' dT]'llT-:li"T il:lJ?;
I h;i?i#T"; i }",[il ; ; ; tf' * t i' u L i L* u' 

i,'. :: E iY]:'::::,,:l ll:, ii;llH;il'ff. " iil .ii.,;'l'o' 
. 
i,<1qrc,trcrit"; ::' :11:]i. l:^.1\",:::|":j; i:1',:'1,',:l

ffi::J" Jil iirr",.,,,.i cij''r".. ir'u'id t1"''lntt""' "?iiTl]:.,*r#-i##
il;;;;ro)q:.'tt, faci' usirrg thc tlefiuitiorr of et1' {24) at

. r /^r\ l --:--

A/\

But u,o rccall that tl}C clrristoffcll syirri-rois (arltf iu turir' thc quirrrtitv o tlefitretl

;,.;,;.1z,1;i,,".,(26Jirr,.w##1.ll,,fr:]i,,-il::;,,i;::',l";:';i],ii:
irrstt:ittl l1t)1. Irr firtt' tliffcrt'rrtll' 1ltutt 1r'ti(' l(

zcro irr :r coorrli[atc sYster-li rt11tst bc c<1utrl to zero irt cverY ot]rcl oric [10] - thc

L:ii"i"ii.iffisiiiiffi; r*rtl irr a locai Lo.errtz c<.rorcli,:rrc svsrcru. but. irr.

cur.r.,ilirie.r. sprrce, it i" ir+,urr1,l" t, rrial<e all tlrr: clrristoffc'l1 s--v,r6o1s ,*11 o'cr'

all of spacc [10j. T}rrrs. irl a locai Ltrt.ctrtz coorrlirratt: svstr:ilt ouo gcts o : 0.

Tiris obr.iously iuiplies that thi: Eirrsteiu teilsol is ilull iu et1. (26)' on thc othcr

haDcl, tlie EiDsteirr tc}}sor. is a tmc te11srlt. Tl[rs, l\']reri being CqUirl to zelo irt a

coorrliuate systertr it rIIr st bc equirl to zttro ovcr al] of space' This iuiplies that

eq. (26) lri:cotttes
GE : rl over all of sPace (27)

rvhicir err.e the vacrrunr Eirlsteitt fir-'lil e<luirtirlrts. Thus' ilr corrtl;1ete allr..(felllettt

rvith [9] arrrl iu coritrast rvitir s:urtilli',s ra'tottg clairrts' n'e liat'e shot']l t]rat there is

Iro cotttrast betlveett the Freutl idetrtitv of tliffetetitiil geotrtettt'atrtl tlie \raculllll

Eiusteiri flelil e<iuatioils firJtrt the ltrirtheltratical poiut rlf Vieri" hr other u'oLrls'

t'e Freuri irLerrtitl. of cliffer.errtii,ri Bnoruetr.v is a furtlter strotrg 1>roof that the

\racuul}} Eiusteiri fleld erlrrirtiol}S ?Il'e Col'l.ect' Norv, 1et rrs clar'i&. rvlrich is tlre

physictri colrlrtelpart of tlte alroYt: trtatherttatical exailiirtatiorr' The ksy poilit is

the follo$.irrg. 11l tire fi'zrrtrer'vork of rltt:tlic tireo|ies of gr-.avity' thc corrtpoiletrts

of the rrietlic telrsol ale corisitier'eti to be thc lrotelrtia'ls' $'hikr tlrr: cilristofft:}l

sl,lrrllolsar.ecortsidel.etltobetlrecorttptllierrtsoftliegravitatiorralficld[10]'
Thus. rve still eYoke tlre EP t'ltich statr:s tlat orrc certr ahval's cltoose tr cot'x'tlittatc

L\F , Q,)
Ll-

\r-ir
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4M.rY' t

60 \-
q.r{^-r}

systerln, i.e' lot;al Lorcutz ctlor<litritte s)'stertl' rr'hel'e tltc gravitzrtiorriil liekl is rurll'

Tliis rrgaiu sets all the clrristofloll sYrnl-,ols erluai to zcro arttl.ecl' (27) follor''s

irutrctliatclv ii'rirrr cq. ij6f Orr tlrt othcr hatr<l' tlit: issrx: that thc Eilrstcitr

tclrso]. is iluil ovcr. ali ol''space does rult irripll' that t1rc space is flat' To olltairt

thitt cotxlitiorr uc rtet:ri tlie st|orrger corrstrtrirrt th:rt thc R'ieiltarur tt:risol ttttrst

be nu11 over ail o{ siracc [10]'
\ve uotc that satrtilli ,rl.r) .loirt]S thirt thc Flcurl idctrtitl' sircu1t1 t;c cr'[tsistclt

with his cq. (17) [1.6. 11]. T]ris is trgilirr $',rt>rrg' lrr [act' such a r:ousistt:ricv

sh.oul<l iu4l1Y 
, h i

krii "r, 
: i+ goBgYo fp.pf$p - fpoBffo (ztt)

I3ut. trgilirr, $t stless th:rt tlle qutrrititl' oli the

tensoL, but it is tr llseii<1o-tertsol iilsteittl' As iL

cr:oltiiuate s1'stertr orle gets'
T1i slm : o

\
t
$

/

r.ir.s. of er1. (28) is tttlt ii trut:

couse(l1lellcc. ilt iL iocai Ltlletrtz

(2e)L1*,
\f o 4r
€c
sia
ku/
,('

trrrd. as tbe stress-cuct'gy tcrrsor is a trtre terrsor', txi. (29) rlust ire ctllkrl to zer.o

ovur al} of spacc. Thrrsl irrsertirrg tiic constlaitrt of ct1. (29) irr q' (17), otrc ittt-

rueclintell, fi,<ls the l,acrlurn Eiultciu fieltl e<Fratirxrs of ct1. (27). \\b trote thrrt'

trlso iu this cirsc. ba.s.t:<1 r>rr our t:liticisrus [58] Sautil]i ili'Ls ]reo[ forcetl to atteln]]i

to put a pzrtcL orr his ciailtrs. Lr fact. irt [591 ]rtr cl;ritrrs tLat "As a final note'

the reader may have noted the lack of use o{ the mathematical terms "tensors'

or ,,pseudotensors, and the use instead of the physical term,,souroe.,, This is

due to the fact that the clear physical mntent of the iorgotten Freud idattity is

often disrnissed on the ground oi puray mathernatical differences in nomencla-

tures and personal matternatical interprdations"' Th.sc cl.ims a'. cor'pleti-'11'

turscieiltific. It is ivcll krtolYtt - trrtd n'e rigorotrll' dentonstlatetl tlrjs issue iiboYe -

thnt tlrtr.c is arr enormous tlift'crelrcc lrtrtu'cerr tells0l's :r'rrcl ps<utio-tcrtsots fi'ortr

botir the rnatlHnatic[] arr<l pliysical poiuts of t'icrv. Itt palticttlzu', a "st)tuce"

cirurrot lte a pseutlo-tettstll. if $rerrvartt it to trpra'l the Eirrsteirr tetlsor' rvliich is ir

true te,sor. \\te stress ;rgairr that thc physic:i} t:orurterl;ztrt tlf the lrratltetilatical

rliffererrce betrveerr telrs()ls:utd psetttlo-tensol's is givelr by tlrt: !P - " fact tli:rt

Sautilli evitlenth' cloes ttot urrclerst;r.trtl' Irt otlx.:l rvolcls' lrehilril ttre riiffer.,ertce

llet$reerr terrsols ilntl pse[<1o-teus0t's tltere is t]re Dtost irtlpor'tiutt fourrtliltion'

rrot orrly of the GTR. ir,rt ,,f tlrc rvlole f1.21111c$'s,k t>f *retric tlrco.ies of gl.a,itv'

If ouc rloes rrot utxlc1.strr1rri 1,ilis futrtl:rrtrtltttni poirrt' lte ctDrtlot ttlxlelstnlttl horv

GTR arxl the lt]'otrtlet' ti':rrttelvoi'k tif tlrctric thtlrx'ies tlf grtrvity \\'ork' Ilr firct' thtr

coltect riL:rtheilrirtical arxl llhvsical iuttlr'llrctrrtiorrs of thc Freritl irit:trtiti' ol diff'er-

c11tial geroructly that $.tr rliscr.tsst d :rlloYc is tltc sceorttl strotrg l'cilsol! srillpoltitrg

t'e cnse th*t Sarrtilli,s IGT rlrrst l;c ultiruatciy ltjr:ctr:rl. Sarrtilli irrtieetl cltrirrts

iu[2.6]to]ritr'<:"assmedtheFreudidentityasthegometricfoundationofthe
lGT". But rvc huvc sliorvti thzrt Saritiili's ilrtt:r'prt:tatiort clf thc Fx:ucl idr:rrtitf is

wl.otrg fi.oru botir thc rurrtlrcurirticai ailtl trlhysiczrl poirrts tlf vicr'v' Tlurs' a tlx:or-l'

fourxletl ori sucli stl'ollg trtisct:rtccptiorrs c:r:ttlot };c corl't:ct'

Sa,tilli cl.inrs tir,.i"tfre third hi$orical inslfficiency of GTR is abandoning

themajesticLorortz.andPoincare''invarian@''ofspmialrdativityinfavorof

1.1



the "covarlancd' of genaal relativity wrth oonsquential lack of prediction of :q

the same numerical uurutt t-rnder the *nl"iltil*s a oiffer"ttt times lill s#

Tl,i.,1,,i,,, i: \' r'\ '''i]l']i '''1.*." -'lf lIHi'U:L;j;:ll:" 't'#*,li^
",,'i 

;;;-' i""rilil t'l^iitis:1"" .TlT]n::'* htrst describephyscal rallty at a

*i **l::!;h!:liH il [l[**,*:"; *n oeuc'i"ne phvs€r rar tv at a

t''rttlrit:1trh' \\'lolIg 
-fi"' t' iT is rvt']1 it"uttl' t. lrt' rt t'itlrsrtl 11tr:.r'r' 1r^r'irtg zt

,r'fr.t rl'r'rririr;,,.-,,r,,r'r,,r). lr, t,r,, trll ilu'u;r,,,r'rt 'a(r1ttll11:,ltr1i.rls 
*'lritit ir''i:

,1,t.i,t,rr irss*rrri,g LrB.r.,*,t,o':u]::^1].,"1i]\1;:t:;X,:ll l,l:,',1'.}i:1ii'i:11,[:l

i;'i i l,;,i I:';i, il I l':: 
: Hff ; l; U i rui ;1;, : .' 

tlli' fj i "1,:1,,i 
l;: :'.;',:

-1 il1 i()lIirl\ \()I1111(rll\ 1l

tlrt'.1 ltt:r'ii^rtrL' il 
" "it';':;*';tt"'t ".,ttttit";:;';* 

p"'"'"tt'.f tiiittttrt - srrt'lt

iis tlrt'r't,srrrt'1'.)gi.*":;i';t:;;'';1"" 
tt't'tt'iti tii"tt'n irr tirt' rrcrt st't:ti.tt art'1 Llttr

.t,.riu,. ,r ,ri,'rs 1r,, ,)1'- ,,,'' 
11*'1;1';l; ;:': :'il:i,'J,i;'"'ii,:ililli*';i,:i':'*;JI

;^,;i,;'J;"*;"i;i"'ir;J;;i';.i: ; il",'i'*i";;;; 
at the inttrar ttme t = e'6

rr, such as the 
'','' 

io'*i'i" "p'*ion u ir'"" il'l"rlon ot [1:"v one can f

provethatthesame-p'm'"tionatalaleriiil*'tr'isnumertcaliydiffe{ent
il;on,j; " 1t :lq;ffi";'3tnJi'Jllm ;n:nS;:l;ronliffi,?l J

rdativitY, thus Preve

lli-j':Til:,*il'Jl,1J}::::l[,':?i11;",1""i'"'* 
;' \icrcr*v is .o*rpicterlY '1i,rc

inrli:pellticlrt ,.-..-r .,,.-,..,,.i,rrr,{, :rriscs t,or* t}xr it}ctl t}tilt coortlirtirtcs

*****,ilil:l'.l:,i:il';l1,: $;xl;lli"J;;; iiu'' n"' orrll' artin.cs,s'c,, i,

rlcscrlbirg ttr" ptrv.i"rii'..'*r,i.' ,."r,,i' ttrt'"tfo' " 

'ttttt' 
tU' '"" -]]1.:1t..;l 

t:ortcLeto role

iu ttrtl tbrirrtrltrtiort nf t^t'* l't+''ic:aL lar'rs gut*"ti"g tlte ulttrt'e tf thtl Univcrsc'

it'', 
',1".. 

is cx^ctl-v "'"'"""i"J"';t':llll:.,:l;l:* ll,,:i'J"I,,li;t1.i.,,i'i..il:
;;;' ;,;.. tlrt' GTR arrrl tlre .lltt'r' tttt'r,t. rrte

o[ st,Icr.at ,ur.,,,,i,,,,,.,,1'1,,,i;;;',1,;, t.iassirali, ;; ;;,:;tlll'il,\l]::l],) of electrotlt'- ' l

rra.,r,i,'* rilrit'Ir is *'cll krrrl*'rr ttr lre it'igt''',,- rlelttrrrilristt'tirt'tlty attti tltles ttc" I I iy'A ''

surrer *re 1xob1e*rs.,Xlil,llll'i,,F;-,"t:H1i;;:lllf;;1*1li,fij,T-,1 I fu
;"f:1,:j':,1,",'i'Jl:,::::llxii:;"::,I,:':;;;;ii"'i";' 

to i':rr:rtjai rru*,''l:s-t. tl'le *'lor'l: r\4
gr:,cr.1.,,-.i:i:iii:;1,.,,'i,,. "ri,,u,,iiI,'^iiltll,,'".. 

r'rn"rre*m-aokirtg t'c EP' e IrU
^\ ffi*::'j*1,,f*i*iiuii;;i[-,ffi;::]:ffi;.*' ]['€rha F

$ r ilt#iil$r*Jiffi"ri-,tx1*,",'m:q;1ri;:r T[*\
t i vacuum is incompatide with 

"J i: :i:i:fn*i:l*,ol?Hl"'T3"1il' *" * k *K4;
? ,lr\

;bel

[:.l,trii';Lf*ffi'; *iir' in' ;*11]::"Pl'Yl'i'i:11'':?Hl Inii'[ uu . 1

natd rhe scienti{ic.*";;; g|.uritution ,"i'iin" "O'*'ot 
Einstein's thsry i c- L,' \'

This is a serious,"-*purioritf r"*r*',u'rooiriln pior''iutt the use of the tJ'"' "

Biemannian g@metry m a ii,"*"; of a gmmetry not only without curva- 'J

ture, tut also with ""';;l"ving 
a oq*to"u.r* on coordrnates"x' as well as

;#; *; t"*0",,:t: j. :;:;:l Ii;:,l ,' 
n,l, l,l, ?,,,,,1,. 1,1;:l:,' i'il' ;

tlr(' srllrl)t):t'rl ltIt'rI tll

lLr



Salttil}iisrvrorrg.orrt}rcot}ter}rirrrt},itisrr'ellkrtotvlr,tiratt}rctlxistt'rrtcqf
/ stlltrti.rrs ir, ,i,,, 1,,,*",,.,ji,t ,,,',tr,', ri,,,"ri,,, 

gt'itr il.titir',ltit] 
.1lr,iitrlcurs) 

- 51tt:lt 
'rt\'

,l/ t.,, r,xiurrpk,. ,f,,, ,1..,r,,i.,gi,,r,1 rul',ti,,rr*,l;;t ri't' ri'ilI tlistttss itr tltt: rtt'xt st't'1 top

I n,,,1 rirc sohrtir,n, ;;ll'i;I(:':;;'j1,,"1l,',1,'1, iii,' lzr - rvolk vtrtY rttrll itt rirt'prt:st'trtf'

or c.r,attttc r, ^tl'lliti'l,I 
('\'('1t 

1'll'::f:ilfli|,:l il*ll^l:.:'ill,"J"'il;l]lill#:i 
?iJT,lH; ,:,il:'ii',llT:#., ,r"",*",r","" ., coorrli,^tes. rrerisitr'. teur1';e1a-

rru't'. li.tqu.t,.,' ''u 
's"trtilii-tl.cs 

,,',' :iX':t),;li':,i*"i,l,iil'lili,,l[';l:lf}ill
:;;;,"t t'irir tlrt' Rit'tttitltlr'iittt gt'()lIu'l I)" \'ri I r'\ r"rr., r-- r'itt'i<-rtts tirrrt's/tirrrt

i historical works 'i[t;;;;t't'lttl .1iz' 
60f it litis lrcctt slto$'u

ir i-r.>rll'r''" """'l'tl"ir'ttrt';tl 
rrrl :ll'";";'i 

1t'll":::l''lll'11'l'::l:t:::l:t:l{,:l;:l

P.1

i1 is 1;.sst];1'1rt tti:itt'lt 1ltt'tttlt'l'lttll;LttLt ' iti!1'> ztttti itrrtltrtg

ft;r'r'lilitltts ('?!s(': ()l 1r1rr'tit'i1 iirilr()r,ti\ll(r' srirItilt'l l1()1ll >liltl(':

'.i tirl*j:;,:::,, ;;llll;,,;.;,:f,.i,,..'ir,J'l,,,111*:,":::,::,'1,(:(rlIi 
ii ,,'lis..,,'llrr.

st;rrriliug ,,1 ,t,,, r],rrurl,,,ilir,,,i t',,rt N..,,,lrt"ritrrr (l'P\) apptr.rxi*riiliorr' Iirl llii:'

Srurtiili iriiltrt:il t"""'- t""' 
:'ioi uny t'''t.r'"i';"it*'iryerta1 verification" (til tht'

'trcrltlrrr 
L'irrst.i, 1it:lil t'tlrrtitirr.s) we can '*'*"!-i,f"rent 

PPN approxi mation

1 with drfferent "d;l';;L';nd {o1v 
otr".'ltilo''""""ces ot Einstqn gar.'al re{-

ativiry trom pny#;,*r1ru' lirr)1 .r*l ;i;,;' ,n" r;"uum Einsiein {idd quations

admitavarretyo-t-,nqulvalerrtexpanslonsjepr,oingontheselectdparame-
ter, tte selected #ffi;;J rr..e srlm"tJ tiul*tion lt rs then asv to shov\i

rhatrhe*r*tion"li;;";;.;;:":l;ml;:f m,:;X:i#i,trl"#
XUIffiU I;r*-l"rlild'ra*I "''"'"''*"' 

t,t'l' r'l'^r """"'i"g 'lr1 
trt'l' rr'lrs1

i. ,.. \rr*.t.rrinri ",rr,llr,-ln,,rt'ii'ii"i- 
1)itt"''-i"ri'' iroru Li' \\'I()1rg r'liritrts tltt' t'iit'ttrtltt

lliu-'tt'iu fit'1i1 crluatious (l(i) ittltttit' 'i'-::::f',:IJ:ii"i:::i::l;:ii']ll:":lli:;[

ll;'i,lii'|,',,)1," ,llll ,',,]l l'il'; "" ';.;" 
''1"'.'i"' tr':r'r":r'l xt:rrir;rlirrrr;rr 

(ri"'1-

iittctits 17 17''1"'1"'i"'""t 
'it'"i 

f i'i";tf;i tt""'rr'e comparrson of metric

theoriesois'uuiivwtheach'1ry'^-Jio';it;;;p**e:tbecomesparticularlv
smple *r'ta.' on"iuxo tl^'" so*-*otlinl **o i'io limit 

'-This 
approxrmation'

known ut tn"is-tiilo'SULq1 ; *#il"'.tilv accurate to arcompas mosl

sor ar - sy$ em, #;tr'atmn""A-m' *i- -l' tr'e tormu 
:, :ill:;''li :il;' :l'

i'::.:;;\T*I,,',:ii:i'l;ll:l*:i-'ll',','.,L1,i,','l'l"i;1 
l':lX'i, :ii'' k,''l^'lrr i'ls 11'le

Iltltlilrglorr tr.i;",,..,' St'1rijl1,:ir.;rrr'.'i.,, i'i- rr.lrit1r ^..'.]::];ii:l,l,,ii.,ll:'.,.:.1,;;li

tiifit:rlii r""" "'"''i 
..' v : P :,.1 

.itl,,l''1,,:ill'],1,,11,,:,-:i[['i;,,' 
'"i 

ii*r'' "]'1it'

ili)l)r\)xi)uirlt,rrr i. l(' illillli (()ll\rrrt' 
,',',.,r-,i,, :rrlr !,r: lf,

ii,tl"tt'itt t'ittL 1rt' irltlt't'11 u'titttrtl iti tt'L

\

&,f
{fli i

St, isli
Aar
.a5",5i

\,:

e)
Yik,u

L,- . -.,4M"1*t:osO

r *,,,, [-::ii :i,1,,3*3*,":::.iiril,i :,::J'

'{f 
't 

the irtcotuirtg tlirt:ctitrrr of tlx' plroton l7l

$S 
l';:"il:'; q

?d,

,r(F110 J+

(

I

&&sdf

Cx

{



) ,:t(\r-ilc- second

Tilrs. if orxr gets y : I the GT.R iscor}Hecl, ffieacl. if oire fintls tlevitrtions

fiorrt y : 1 tlcre is Lotxri for altuuati':.i"-ls..,*.1;i"r;li:l'i,l,ll'::;f':, *t:'l:|};ll:;tjT',?,""',l.1.;,,:,:l,,:T,1,,': 
'*".''i.,,.'"'.1 t]reories rlris is 

*" I C
tlre c,se ol tlie.,tro.,.,'lt*".1*",i Brc- Or r1l"'.,t-rtt',l ittt"tl' thls-citttttot 1rr: the \^ f- [ - f

case of sa,tilli's rc, ,- ii1-1n1, iri,. r,91 *" ,t"'ilrrri" ui,ttve sho\l'rr tirat this theolv fl' ;' i -

is f.r,r,lt'rl otr tttist,tt<'c,tiorts.tt llx: ll"l'.lli:'i';:ll*;;,:l'it,:l'iili::itfi 
\

is fourxled on ruiscoilcelttiorts tll] rlle t'""" 
1;;,;:;'irrn.r,rr"ulri. r'iolatiolis of the

ffi;;;,1t; ,rl,',t"ttt of c*r'vittu'e' .o'ltich g.rtt:

EP.
Ler us highliglrt truoihel ituuortirttt issrrc' BY trsirrg the po\\'er' ":i]ll,,l,'t'"-'ri' Uf p

fiarrrc$.or.l< oL rlrc crR ,"'r,,,rir olr(:. to ultirrriLlt'lY r',xplailt tlrc IIiisslrarI.,f I'otor r\k

exlrcr.irrre*t l6rl. ,ti.,,,irJ;r,;-i-i,,, ctiri,.r.s,,r;,;;,ti,t'1,ii} ,,,,'r Klr.lrrrt'tslcii ct al v Lla

[03f . u'lrt, t:litittit'tl "'^i' '"ii.''"" '*''.,rr"tr .?";;tliii:' 
itu-t""tltt'rttitt it s t'irtt cxplaitt f F

il:,myfi 
,ffi ;:i:i:*:;Ti,',',',:'f; it"':,..:*1il;:*'S"""ilillla.-S-'

nith trre llossbiruer eflect (\Iossbalrcr.rotor-e-;r"rrr"*r,rir,r;-r,"1i;;;:lll H: W
rearialyzecl l65l aurl ti'"" *"fi"a [66] bi' trrt lrxptrLittteutal r*esealc

r.esults ol rearralvzir'*-i;'; ;*'"ti"'""i ]"tt" "l;; 
tltat tr co1'rcct rcp,ocessi,g of

I(iLrdig's experiirrcutai^ttoto'gl'"' tt" i"tn'"'ti""f a"t'iotiutt ".t'::'li''*t"* 
redshift

betlvec. et*issio' ,r,rJ ,,.rf,oori,iorr 'esorratrt 
IiuJ" fro"t t,e sttrrrdartl predictltlu

baserl ou ttrc relnti.,is,i. ,flirr*tt,rrr of tiure'[6;+ 
-il, 

predictiorr gir''es zi Ictl-

:,.],};"8 =': ;g -,;"r-, ,. r'e riurgc,tiat *clocitl,rf tire absor't:r of resolliurt

rltliirtitrrr. c is tlrt'rt'loti1 i'ul'light i" tt"tu"u-'u"t ti"'rt'rrtlt is givt'ir to tlrt'

ilccurac\r of first-or<li:r i" $ [ot' 651 Dnta rc-proccssing g"'t'" f = - kp rvith

k : t) r:196 + 0 ()i)6 it5l. Suliscqric,t ,r"* ;,'";jr,t,,,tr1"i"s"ltsirv thc rr:piY of

Kiirxlig ex,r:r.ir'e,t l;;l;";L;;'n 't:tlsiiitt 
,"iir, [: (] (.i8t 0 0'J irrstctitl l6tl]' Bv

usirrgtlrcp()i1rel.lt1*,-EP..o,i,i.},,t..t",t],.,".1rriva1elri:t:1rr:trr,et:rrtlregr,:rvita-
,,ir,,ir ';r,,,,''"' '."i t L'i pseudo-f orce tx,:ll]],ili:"lll,,;:lJ]l:T l,:'t;jiril:'i,I:::i';l
tJil::::T,,H"il:.['li:i:';::i:l*l:Hii'f i""'n' rras beerr rea,a'1'ze'ci cilrectb'

iil tire rotatirrs riurrr" ,ri'r[r"r,.u rrl, ,,*lrrg'o-g"ueral relatii'istitl tretrtrtreut' It

'irs 
lrt't'tt slt.*'tt 'r"ti',"'*tto'"l"tt'-t'* "'ii."'tlu''":1""1t:]]] l,flcr'1 

,f t'lot'k s'tt-

cirrouizatior, arr,l thai tlrt: cor.r'cct gurtrrtrl rcl;rtivistic ,'"tl:.13]l "' 
the lotzrtitrg

franie gives k - { irr llerf'ect i}gl'eeul(lllt,witir thc rlet' Cxirr:r'ittrurtir} r'esirlts 101}'

surl :r, .ficct of 
"r".r. 

,i"l.rrrrr,rir*i,r,r rr..r'ir.,"r, ",isscd 
i' t'atiotls 1>a,c's itt tlc

liter.rrt*r.c *,itt, .nrrr,i'"*,rr,,,*"rn .'l,rirr, ,,t irrt]rrti,ti*" 
of '.Iati'ity 

t1e.r;1 irrt<l"or

sorue uttc.rpts to .x};lzriri tlic-cxpc,ir,,,rn"i't('tt'1'- tliro*gir tlrr': so-ctriltrl Sarr-

tilli's iso-r,.t1c,itrtics 162' 031 ' ri"' g"';i rclativistic iliterPrt:ttltioil iu 161l

sho$,s. iilsteat1, tir^t"trr'o ,rr,.r exlr,r.irrrr:rrtir] results of tlie )'Iossiitruer rotOt cx-

perirtrerit ott'u ""o' 
"''"]"g 

n"J i"tttt1""l(l;;;';;;'t ur tt'" gTR For the sil'kc of

corrrpletcllesn *." rt,.oiiiiro-, t1,., llo*rtrorr,,i "fi,*i 1ai*t'ou"''tl bv R' \Iilssbiiucr irr

1 e 5 ti Io 71 ) c o.sist s #*;; ; ;;;t :"::l.l t::;'i'i;;i:liiil',:*:::ii-' ll:"l i:i,'Xlil
,nyr. ."iii'"ut k:ss of errclgl" b'v trtortttc

tr

L7

In tlris wtly: olle cart trbtairt very precise vahres of y througl t ve'-y 'prccis::P#f % 
q

surerrrents of ti," gr,nil'ili,i,,;i:i"i;.*" of ligirt *sirg rhe to.*nt.il,. ,,y' \/ . i
-,/ / oo\ I



{t11l.l.r)u1 loslt}ts al(,\,(:l'-\'i1IIl)oIt:l}11 ftlL'lritsir: t|st'itltlt iri llltYsit'- iLlrrl t'1tt'trtisttr''

1u ](iii - i(i7] tlre arrt]r.rls l.l..rl..'.i t-rtr 11rt'.tl_t'allt,rl \lilssllilrlill r.tltilr't.x1lr,r'itttt.rLt.

lrr this Itrr.1l'ii1at,,.,ir,lrirrt,'rtt. lirt ltli)ssirirrlct t'1lt't:1 \-otkt ilt|oirgil itti itil"or'lltt'

()r,l)ilrrrg tit.rrrrri r, r,,,,r.l,'.{ r't's,ltlLiit tiLrliali,tt i.l'r'it't'r't'l.rL) {[i-tl - lt;7] 
-flti'

airtt i> to r-r,r.iir.tht: a,,1,,ti.'i.li,, tilrlt'rlililtit[t lirtrt'iLrt tt lrto\.ittg I('i{)lIiltIt ;Llrsot]lt't'

(tirt.stlrtt.t:t.) iirr.irttirrg a r.'r,..i..'('Ll(,1'g\, s1iiil llt.tlrt,ctt t'trtissitlti atlri itllsrlt'liiilltt

iirx.s lt; 1] - l(;71 , .:1.. us i^' Szrrrtilli
liitrallr,. r\1, lirrrslr this scttiotl 1x' tllrlil\.irrg :l)]Ir(' \\'1()1]g (llitll

agzrirrst rlrt. r,xistcrit:,, nf gr,^ iti11 i0rrii.l .r',,.,'* ((i\1-.). -l-lris $'ill iLiso l;1' ;1 51;1{ of

irltt.<lrlirt,litlrr1ilr,tlrtlrrt,x1.t,i.rit,tr.rr.1lt,l,t,.,....'''illcllirriir'iitttlrlrlr.t,r,t.tlltt.rr.rr;tl.g
r:1:riurs 1)\- srLrrtllli ,,rr,l ,l,,tiut,,,r.iItoIs irr ('osurokrgr'. (lorrt'i'r'r'ilrg, (l\\i srrrrtilli

tliiirLrcii thal {1L1 'Vaiious col lffigues have b''ought to my attention the recettt

withdrawal trom puufcaii", .t cla]ms of "experi,i-,"ntrt verification" of gravrta-

tional waves, as disculJ in aitictes at The Economist, Scientiiic American'

and in orher conduii;-i; my knowledgQ, this is the first glimpse of scientltic

sanity in one hundrd"yeais oi Eingein-gravitation, because all proeding claims

oi " expsimentat verilicaiions" were instantly publishd by:l'*,,*''ots without

even a lrlliputian *'g" oi the glactic sev&ity usd in the ro'riaru of opposng

claims, both ditoriarlZ"i""gerierally o*ng*iino't a:T,ioulorotherwisecrd-

iUe scientific conteflt' Somavhat un-u'ugL by a pos'ible f"tYtn 
ol gravitation

toscrerrtificSanity.ldeidedtoindicate,that,theimposibilitytodateo{d*
tctinggravitationalwavesismuchdeeperthanwhatstated,sncegravitational
waves are prohiutod ,r;;;;";i;ii;sufficiencies o{ Ein$ein gravitation that

haverernainedrgnoredinthemainstr€mliterature.for:1.".Y',',..irrlrlt]rirt
..the theoretrcar prairion of gravitational waves will remain in a kind of "sus-

pendd animation,, ,niil il" jetromagnetic origin of the gravitational mass is

dis-nissed in ref ered puUications... I.rlt llS st.Il 1 til r,lurl.if1- t}rtlt' t,tlrttr'itt.t' ttl

Sautilli s rlairils. ri,,]fiir':r' ) tt'sttlt' !{itii hlr-t'ttot lret:li ..-itlrrlr';t.,-tr iit[tt prtlr-

ii.at'rrr. \\-'^t .t,irlir"ir,r,i"'r"',1 is t1'ai tlti'r'r' ti't'ttlti'tltati'c illt{ 1l)r('i'rtii)Irs-( 1i

tlrt_rst, r.t:s*hs. l,r, ,,r,,rr11ri.r. irrtt,r'stcLla' rlrrt 1t1^'"it's t'illi gt'1It'I:rt(' trllll:tllittlrt-

titltt ftlr'CfIlJ lltlirrr'iz.l-Li.lrr t,x1lt:r,ittit,ttts rr'itlr tlrt,('()]is('(i]l(,ll(.Ll 1}Lir1. r.ct,]-r;rlittt

ilorrr !tl1)i. "tllse are no " ciean'i wi ndows whae primordial CMB B-mode polar-

ization could be r**ia without subtraction of dus,emissi?l 
... 

tt'" slr't'ss lhitt'

air.1r.rrg5 t1,,, llI(,l-ij 2 r.r,srrlts ir't, stili ir ('o1Itl()l't'rsial issirt" 
,t'.-: 

t"" t't",t.t 
1l:-::]]:.

Ci\\i. n'1Lit,ir,,," tl"' "t'.i'Lt'"t 
(l\\'sir'rrai 1ittr1 lotiirv lt:scitl'titt't's ill('iltt('llll)t11lll

to <k,rIirt. sr.r,firIr.xitlllplt'121).7()i. (Jri tiit'trtlI',r'ltiitrtfit is li't'li litto\\'rt tlliit

tlitlt.t, is ii stl,()tI.q i,..1i,.,.,. i,r.,.,1.,,I tltr. t'xistt,ttt't: tli C]\\i tlrt.tlrtglr 11li' tlt;tttllat.t

]-)itiar'r'S\.:T(,Ill L()1ir})()}(,(1 llr'tr.,'tl Ill,lltr()]I:1 al5 PSRI!)l:J l(, |7}], T]ris i- t}rt.

fttttttlrrs Ilrtistl irttrL l1-ilr']rlt.lltt}sat.. .'i,i.,}'.,.,t.,,1.'1,"r',,,ittt.r1 tirr.aiLllttlLs trf |7lj

1o r...irr rhe l!)l)ll r,,r,,,1 prlir-.,irr 1r1rr,-.its. 1.,,,1 it 1r,,, n1.,, 1,,r,r,. tirl irlN'sitrists u'orli-

irrg irr tirt,(i\\s 'c.riir't'ir 
ii.lti..11l('llltilllai('tirrrrst 1lttrt ltits 1ri*'t't1-tlttr-*"tL' t.

irt'lticvt' tltt' t'xtrt'rtrclv so1>llistit tlilrl 1t't:lttlologv ttt't'tl'tltl lirr irllt'stiSalirrg ou lllt'

(i\\:s lilrr.sir:: l;Zl Oi, tlrti .rlrt'r'iittrttl \('tlt;t11 titirl itt tlrtr alrovt'tiistttssiorts wL'

lrtLvl ttlf itrttr,,lr' ,ltt"tlrr tlttrt thr' -to-t ttllt'tl 'historical inslfficierrci es o.f Einslein

gravitation' (irv siLrrtiilil att' itt;tt'tltl sltUttg ]rti:tUtrtt'1;tlrrlr: ;tIl(l tltirt r''tr lrtLlt'

rrlrirrrtrrrrlY riisrrris,*ixl ilitrt .,the electromagnJic origi n of the gravitational mass

f,3
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;,1lill.3:,;'i,,:':lll*,1::::'i];fi1'Xl.-1,,;1;;; 
to sa*ti'li's,vrors cl'lri':r':s

m 3 Confusion in cosmologY
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Tlie clairrr b)'Sarrtilli that "As it iswell known to historianq Albert Einsiein'

Edwin HubUe, frit'Z*icky' En'i* Fermi' Louis de Broglie' and other famous

scienti$s did without'"*#,,^s the coniectwe of the expansion ol the Universe

boause ii implies u n'ffi-rv'r"auin to the Middle Ages with Earth at the cen-

ter of the Universe" [22] is co:rrplctelv .'*t* 
tn ttt' ft is iriderxl verv difiicillt

to t'irrh th:rt nll nf trrl*"'*r'y tru,,utt* scictrtists sir,il,r'l' r**tlc t'is eiet,e't^r'

rnist*kc tlat is ,**f *r**-r, ti, b,, .urr4r1,,toty^,t"t,''g at tirc p.plrliuizirrg 1c'c1 of

p'ysics f.1klor-c ^"a 
-.'iir" irigtr..'o,ri le'el. hr ta.l:t'. nt s.clt levcJs tlrc sl.rilar-

ifv 5et*'ee* tlr. U"i'""t'i* t'"r'*t"lt"' a11(l.the srrrlirctr tl{ *u cxp^ililirrg lln}loort -

*.irich 
'.s 

*. crcut.r -'r- "x}rir,trr"(l 
[231. O* t]r., ot]rer h*trtl' it is truaccel>t,ble

th:rt s:r'ti11i rr:le:rses s*.h,r.st,orrg iirco'rect stater'ertt rvitlrt:ut ilrst'rti,g,r't:trise

citatitltts. as lir.: tlitl in [22]' ht artl't:"ttl' *" il]'e sllr'c lh:rt rhe trlrtlve cl:rilrt b-v

sa*rilli is rvro,g, ,r, r,*li ti, Au,"rlt Ei*stei,. Itr lirct" iiltirough it is *'e11 k,o*rt

.tlrirt Eirrstci,, l'ott '"'lit'rrs 
rlt'rrl'ts,ti lltt'tt*1"t"*it'u:'f ''ll'::l]ll 

trrsc' ltis lcla-

iir,rs'i1l *.i1, r..srrrol(rg\'\\,ir5 r'erv tiiHi'rclrt, Irr t9l7 irt: irrtllltlst'tl ir tcrtrlloritll!

]irrfir,it.'6ut spatiallv f"ittl rr"ltlj a' his 1'r*l'e''rt"l c.""t:logi.a1 *xr<k:1 {71}l' irr

.tltirt rvork' lte irrtr.odlrct:ti tltt: firrrrtxrs <:osrttok;git:ir1 ctrrtstirrrt. .l\ as arr atltiitiort tt>

,t'e GTR. to 'rlr.11 ,r".i'*r,*i,r'l', i:o'' 't.1 
lblt'e the trtgratious to Plc<lict a sttitrc

'*rtiv"lst:. hr i'act' ni""t'i""lgirral1v tlkl "t't "tttli"tilurt' 
his GTR plcrlic:ts thir

Urrivr.:rse's .,*1,""io"'"t'J-h" f'""'t"tl t1"' t't'nt"t'logical r;ortsttt.t to *void ir col-

. 
lrrpsi,g U,iversc. tt i, ,r.ri,r,rn t. ollse.vil t'.rt sr]t, a *rist*kc try Eirrstei, is

:: torliry rerua,tlr: lly Sarttilli iltrtl collallorat.:rs.,},n iu<leltlil clirirrr t}rat ..amrding to

,, Einsdn genaal ,eriiriiv, uu a resrtt of which the explanation ol the accdera-

r, tion of the expanso;';; iil unir.r." (ratha if,an tire eipe*A mntraction due to

ri gravitationar attractiJn ,.q*r* va addrti;;;i theordical coniectures)" [19] a,

'i'rh:rt "As a matter #;il;;;jing to ginsGn gonaal rdativity' in the srart

lnq univsse had been mmposes in a n'm"'ically"prdominTi *"y ol any form

ol riiergiy, tr,e universe strould contract, *ni-JJnit"ly should not expand" l22l'

This is 'f cou.Ls. ,rr;;, ;;; ,, rriii si*,u, irr thc followitrg tliscttssi,tt lu itlt]' citst''

E,irrst.irr *-,s llLe ,,'1i'[',' u1 tirt''isto.it'itt i"'1"'' l'r'Fri.t'rri,ttt' *'lt, lli.tttrl,t't1

the thcor'1. thi,lt tlie Uui*crsc t''u" t'"ut""fit'i u"tl gt"*"1":l 
1'y 

the GTR fiekl

eqr"rtrtiorrs 1741. It ,, i*.i*nt,g to ,cc ttrut'irirto.i.trllv F'ietir,*rtrt fo*rxl t1^t

rirt. Urrir.er.st, *^, .,*,,^,,',,i;;; ;r;192-1 l7-11.. i.;. ll,'r"','I-l*lrlrlc"s ol>str'r'.ti.,s l7l-rl'

It **s G. Lcrrr;ritre ,#'t ;r.i;rr-i iri,rri.rr"'r o'scr'^tio,s n'.t'c itt f*11 ag.t:cr*crtt

rvith the p'i"tt"tu"" 
"lo-'"ttti- 

of tt" "*pot"tit'g-i;ti"""n 
i>ase<l orr thc GTR' arrrl

*g:ri* ttris ir*1r1r,,rr.,Jlr:f..;, llubbler's utru"..uitlurr. [7ti]. 6 facl' Le*rait,. tleri'crl

Hubblcl,s 1au, auti ,"*i" irr" iirst cstiuratiou of tbc Hullltlc's tlolrstallt itr a cotrt-

pletelv thcolctical f"t""'*""ft irr 1927' i'-";; tl""tt i"'k"tt'Hullble's papr:r [7{i]'

T}rethcclrt.byFrietlrrrarrrrirtrtlLcrrriritrcu.aslirrtirerrr:fitie<lilr-II,P'Rol)crtstltt
[77] au<l' i"t1"pt"ttt"',''t!li;t G' \\ial]<er lisl' rrt"t' t]rt: c,srrtok:gi*rl sohttiott
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of tlie G'IR, fieki erlrrtttioris tlrnt describr:s rt ltorrtogetteotts iturl isiltt'tryic LIniYcrse

is t0r1ay t:a}lu1 the Flierlrll:u}li Lerrtaitre -R.tl]lertsotr-\l:nlker' (FLR1 i) soltrtiou'

ol tle big-B,rug Tlcory. *,rl is stiil ctttsitlererl thc' liasis o{ tttotlex'tl costttologY'

Eiustein lyils zrlyil1]c of tLll the <leveiopuletrts tirat ute tk:seiil;etl alrovt: tttrtl' ac;-

cortliilg to G. Gruur)1l, [71]1, suc]r tlervelol)uleilts leti hiirr to revetse liis o1:ilion

orr the l.Juir.erse's static bcLavior autl to t:lairrr that his t:ttsrrrologir::tl trroticl irt

pS1 - ora cspcciallv the: itttrorluctiou of thr: r:ostttulogical coilstarlt - iris'!biggtlst

blurxlcr". Cle:['11.. Eirrsteirr ciuluot ltaYc lrt:ttlc the t:krntetlttrrl' rrristakc of Snu-

til1i aurl co11al)olators [f O] - [22] t][rt "theexpansion of the Universe implie a

necesary rdurn to the rrrrioal" Ages wrth Earth at the center of the Universe"

as he str-i<licti tbc tork of Flictirlautt. Lt:rttaitre. Rrlbcrtsorr arx1.\\ialktlr q'hich

\1as fourrderi orr thc GTR liekl r:<ltrtrtious (irr gt:olrxrti'izctl lurits) [24]

Gir, '- 5nTi r.
(33)

atxl ire was u,ell au.arc l,ltat suclt u'tlt'ks rvere fotltxlcti tltr tltt: so-called Costtro-

logical Priucipk:. l\,liich states that "the distrifution of matter in the Universe

i.'f.,o*"g"r*rs and isotropic whan viq/ved on a large enough scale" [24], -i 
c'

exacth. thc o1>positc ()l ttrc \1rro11g r:lnirrts lrv sautilli irrrtl colliLlrol.ators irt l19l

- 1221. At a fi;cd irNt?rut .f tlrr: t:ttsritic tirrtr:. t1e li*i'crse is i,rlecrl scclr as

a,space-like hypcr-sur.facc hiivirrg no ccl}tlc [2.11. Lr sirnilar \1'..-]y: we:]Ie \rely

1r.*irt"*,',i tlrai iirr, otLer grozrt scierrtists citctl l>1' Santilli atxl collabor':rtt;r's ' i't"'
irowin Hubile, FritzZwiil+,, Enrico Fermi, LouisdeBrogilie and oths famous

oi"'..,tiJJ itsl' 1zz1 ,"ott1, 
"ioi,r"cl 

tlat "the expansion of the U-niverse implies

a necessary return to tfre ivtiOOte Ages with Earth at the center of the Universe'"

\\ie also str.ess tlrtrt the terirr "Big-Bang" u'as r:oiue<l b1'F' Hof ie orr 28 llarcir

1g.Ig, orr BBC Rrxlio', urira pr.f,ru,rrrrr" l;rorrdczrst [80]. Hoylc i*tcrr<le<l to lre

pejolatir.e. as it is rvell krrorrrr tiiat Hoyle lvas ollc of the 1;roporreuts of the

lsteadv st:rtc!r urotlel of tht: llrrir.elst'(str:atl1'state theoly) 181], togethcl t'ith

r. i;"ia, H, Borxli [82] arxt Ho1,]q.o stuilerrt J. Nariikrr- [s::]. tvc errrpli;rsize .irat

the steaci,v str-rte theori',ii inoitrttt'rtrPt ttl tiisuiiss tlie irriverse's cxparrsiorr [81]

- [g3]. In;tcatl. it sttrtcs t]iat t]ie Utti'cl'sc tlot:s rxrt r:lt*trge its al4leirrat]ce ovc'r 
:

In:ru;, casc, it rurs1 be rtri,r.r.,,i tliat, ph),sic;r11v. the Big-Baug. rvns tlot.,,,

a corryerrtioiral cxplosiorr. thieh is a riiffr:rerit ci:riur thali tlrat of.sar*illi.aud'/ ';

",ritJur**,r.s [rs1 - 1zil. 
'I. 

ortior to dar.il'v this ar*1 otlic' rrisr,rrl.r'stiir*1irrgsr,6

ruistakes auri flats orr tir., starttlirltl urotltrl ,rf ;;r",,k"gi' nr iltl] - [Zi1' t"t ttt tli{

t., resruire thc FLR\\r srih.rtiott tirllo'r'irrg tire liircs of !fii' l11l' Iil I{ccl's s'ofils {841

t'e cosrrt.l<:gi"ot prir,"ifi" '"t'^"'t t'atiVie/vd on a sufficieritly large scale' the

;;;p*ii; "f1he 
univsse are the same {or all observers'. 'f}xr u,i'erse iiptr}L'.rs

stirtisticalll,}rolutlgerrt:tlltst.rrtsctt}cslirr.ger.tltiul2S0rrrii}itirrlig}rtyeirrs.iritirrrirg}r
it is inhoilro**rr"r.,r'li"orrrii"I. *,.i.,r-[sr"rl. This is c:oilfi.',rr:rl b-v the cos*rirr

\.Iiclowave Backgroutxl (CfiB)' rthich is isotropic' i'tr" the CllB iutcusitf is

trlrout the struie irr oti ,ltl."ctinrrs tirat rvr: look at [8ir]' T]resp:rcetirtte's georttctrv

corrosl:otrcliug to a 1r.rrr,,rg.r,"n1rs iuril i.sotrolric Lrii.orrr" is liiverr lry the FLR\\'

lirre eicrrrurt (r'r'e nse ngnii' gttt""tttr..izetl ttrits) [1i]' 2'11

20
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a[(1 tltc c.]l]fof]ual tiule rl is cnlle<l tlte tittle tlt'ir-1;t[artrctel [24]' T'iie tltrivatioD

of tlre FLII\Y liire elk:rircrrt frorri tlre rrssurt4ltitltt of it }tt;ttttlgelreous :rrrcl ist;trolrttl

l-hrir.er.se carr be n ,r,,il,, *riotrs textbo.ks - strcll as' fol t:xtrtrtple l1{}l' Settittg

l: constant rl'e gc1 tlrtr spatial iit(:ti()Ils as 12'11

ds2 : a2(n) dX' + X(X)' dff + sirrr 0dQ2 (36)

.lhus. llthorrg]r rvc lr:rvt' tlttr sp]rclical rot.atiorta] sl'lluliotr'\' irr 6and $' \\'t: ri)rllv

fi,<l . Errc1itl".,,, gt"",,"t'lt-ft"l.""t (1) oI .t1' (:Ji-))' I1l fat:t' tlic l.rrgth irr t1r. f,

tlilectiort is giveu lx' 12'11 
dl1s6 : ad1 (37)

u.Lich itrrltlies tbat the leugth erf tltt: r:i1'ctrttrli:rertco haYirrg x : constant is [2a]

lcirc : 2flat(X) (38)

tlrat is Ericlirleau ouh, li}} tasr: (1). ourr cittr aiso itrtrotltlr:tl titt: trt)srtllc tittttl irs

12.11

ds2 : a:(n) dn'- dX'- I(X)' dOt -r sirr2 0dS2

cout:sllotlrlitig to thtt:tl tlifii:ri'tit ptlssibilities t10' ?"11

x (l)

I(X) = sirrX (2)

sirih X (3)

t = a(n)drl

tlarrsfil'nritig (r(i. (:Jl) iuto

ds? : dt2 - ar(t) dX2 -r X(X;2 dd + sirr2 edq2

Puttiug o = X(X) iu erf i'10) orrc gt't-* l2-1]

. doi i, d# _.irrr Od$r
dsr = dtr _ a.(t) ;1o: 

- c

(34)

(3i,)

(3e)

(.1{r)

(11)

with k - 0 - -i 1 lbr thc cascs (l)' (2) arxl (;3) irr ct1 ('i5)' r'espt:r:titclr' l2'l|'

o* trrc uttr", l,nrr,t. .;;;t;; i= 2u..,, { 
'arxl 

usi,g t}i. stz,rdn'r1 t'i*sfor'-

urtrtioils froru plrlai'to cirrttlsiail r:oo|tlittzrtcJ o1i0 carl lr:1l'ritc tltl' ('}0) tr-r o1;tzriri

,fr" ffmf isoilopic litrc t:lertrcrit l2-ll

., dxr ,_ 6yr _ dzi
ds2 - dt'- a'(\)--;iF-

21
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,nv1e'e rvt: *rrrl.r.st*rrtl tlat tlte rtiitttt"'ist;tLtl,itr'' is tltttl-ttl tlte.tlr1l.'ssi'tr dx2 +

dy2 -r dz2 r.,hit'5 ituirr,*ii^,,,f" sltou's tlte i"'ttt'pt'o1.t}rt: silatitri ttLet'rit: ilt'e;rttttl

ctrr'h prlittt,. '.r'}tilc tlxr st'irlc fat:ttx a tl<:ptrxls oll r l2'1i'

\.*,. *-. tlis<,trss ,;;;,';;,;;;";"tiou of 
.tho 

ligirt lrr tltc FLR\\I gcoruetrt'' For'

tlir: sakc of sir*lilicitr',-;r','';ii1 ,iir,,,r.*,,t,lt' t'1"''1'rat1ia1" ,r'o1>,girtiotr' i'*' \11r 1\'i11

sct l)oti} SandQ ur,rrrrntnrrtr. It is $'c11 lilto$'rt that this is ttot a rcstlittiou [2'l]'

Frortr ct1. (34) ivc get l2'1|

dn:tdx =+ rl:+x+const

Asstuuitrg t}rat tlrtl lig}rl, is trttittt:rl irr (rt xe) arxl is r.tli:cir,t:t1 itt

Xy ) Xg - n't' olrtrrirr l21l
ry-lk:Xr-Xe

\\rc stress that $,c ar.t: rrsirrg comovi ng coordi nates, 1l'irir:h irrr: ctlorrlittatt's ilssigir-

irrg corrstiurt s,trti,l "rr.rr.ii 
rur.,.,n1,,.ir 1..lrs.r'r'crs lr'l*r 1ic'.cci'. tlttl Utri'crsc:ls

i,\oti.d})ic 1241. \\i:.,,.,"iiiir,rr, alorrg tiruc-1ike gc(;tlesics thc propel tilttc is givr:rt

bv [24] dr : a(n)drl (air)

Thrrs, coltsirlcl'irtg tu'o sitllsctlitcttt sigrr:ris' $'C gtrl {24]

(13)

(rlr xr)- rvith

(4.i)

( 17)

(48)

t
{

f-
!)

i'

i?

fl

\

'h,
'1

dt, ar

OTe dg

This is callc<l the cosrnological redshift itt ortlt:r' to tlistiugrrish lt li'or[ thc graYitir-

tiorral r.r.rls'ift arrrl ti,,.rir" n,rppkrr.shift r,hirh is rltte to tlrt: 1la|tifltlal'iltotit[t

trftlx.stxlr.tlcs|2.i1..i-lrtrs.rr,t'rvi1}lrarr,irr.t.itl.C()uel.(:t()tlflctlt.orrlvifa,>au.
lV(]rr'illsc'cllt.lorr.tltattlrisisguirt.:rrrttrlil.ll.r,tlxrFLRl'\,r:<ilrtrliorts.

Ltlt rts tlolrsitlt:r. ttle sittratio.-rr irr rr,lrit,lr X1 is txlt ttlo lttlltllr ittrgt:r.tltirrt xg lrt

tirirt ctrse. ft is rtilt too rrnri:h l;trgrrr thart rb i\11{1 ri'c gt't [2 1l

dn, -- dru
( +r,)

Flcrrct'. rvtl firttrrtl a

olc gcts [21]

lcrlsiiift's cflilr:t. Tltrrlitiolralh' ()u(' scls z = + iurtf irt tltrrr'

.t a_ )., -a, =) z=*I ?L- tr" - 3u de

da
- l") : O1 

(xr - xel

?l first trrt}cr. tltt. tiistalrtr: l 
.lltltrr.t'tltr 

S()111.C() arxl r'ct:oir'cr is |24|

l= a(xr - xe) (le )

lda.
Z = --;- (Ilr

a orl

*trtl*'esr:t 
,=lft :ut with 

"=:* 
(rt))

- adt

trq.(Il())istlrcHubblelawarrtlHist}rcHuhleconstant.TlxlHrrllllltllair'
statcstlratiheosrnologicalrdslriftisproportionaltothedistancelromthera-
diation's source. u'., rl.,Jult tirat. iLltlorrgl tli-s ia*'is cl.tiic,tctl to tlic Atrtr:lic.rt

')')



ilstrolroller. Erl$'iu lror.,'cll Hu1t1lle. rvlto veriiictl it tlrrotrgir his astrottoutic:rl tlll-

sctl'irtiotts [75]' it tt" t"i*i'"fi1'rlelivetl irr a t]x:orctirlit] ft'attit:l'tlrk irr 1927' i'e

t$,o \..^rs b.[,r.. g,*rrri.-,11,u1,,'r.. lr],Luruaitr. [7{i]. \1I. als..sl rt;ss that t'lrt: Hr'rb-

irlc lin' is oirlv u rirrt ,rr.r,,ri'nq,1.,r.,,xi,ruti,,r filr iuloxitts *'hicli irlt' 1t()r too <listatit

fi'oru ciiclt rltltt:r' As trltf"il *" jtri(]lY so11l'(rcs t'*i"g Z > 'l l.rt:ttr:r ttpllroxirtratloits

iirt: ttetxltxl, rilt. clxittr4llrl. r:trttsi<1r:l.irrg st:corrtl n..1... upl,..,xitrlittitlrt. ,,vc firtrl tlx'

1>nrnbolir: r'cl.rtiorr [24] 
7 : H1,l + K (H{)l)r (51)

*,.c,ro H, is t'<r ,r.sr:rrt tla1.,s vaiuc of thc lfrrblrlc urustartt ar(1 K is it cortstirttt

nl 1rrn1,nr'rintralitr' - st:c [2 1l firr- dctai1s 
,

Norv. *.r,tlisc:rrss tlr,,'r..,r,r,rlngit:a1 tl1-rr:rr.it's. F,r t1is. *r: rt'rprirtr trv. 
^r1li-

tiott:rl picct's of irrtbluratiol [2'l]:

1. a larr, rlf rrtr;tiou (tlre FLRI\: etpratiolrs). rvlriclr irr.ises fi.otrr tlre Eiristeiu

fiekl cquatit-ru of q' (113):

2' tut etluatitltr tlf st:rtc firr tlre }rriltt(}1.. *.1ticli itifor.uts trs tlf t}tt: tlt:tisitv r.ari-

atiou rlulilrg tltc t:r'oltrtiott of tlitl Urrivcrsc'

Lt:t tts tletivr: tlttl colttirotieltts of tlx' Eiust{:riil r(lllso}' Florti t:<i' ('1{.}) ortc trlttt

putt's t1x: Clrrisloltt'Il svrnllols'

ortltttttoltttal llasis lcllrt:stlrrtlttg

[2-11
*:tu,)a1I

\f,tt : .r a - a2 (i2)

Gxx : Ges: GoO : -2*- ?'- 5

rvhcLrt, ag:tirr. I : l) - I 1 is tlrc sigrr o! titc Cttrvtrttttt' of tlrc s1;atial ll1'Ptr

strr.fitccs iutrl all t}rc t;t1rer ...,,,,1,.,,,.,,,,, trf t}rt: Eirrsttlitr tt:trsrlt, ar,tl rtu1l |21}' 1lr

o(lcr. t., u,r.itc r1or.r,rr tirt: st..t,ss-r:rlorg)' tclrsol wr: tx'txl stxrt" ,]:l::tt''l' rrxrtiratiorrs

*.1ich,t:r.urit orr.,r, 1*rr*,,r,rr.: tli rlist.il,rti,ri rll t1r. tttirtl't:r' ;\ssrr,ri,g tirc

Urtivclstl trs stltistit:a['' 1u"'u'gc"tlotrs arxl ist-rtropit: otl tlte ci;sttxrltlgicral scalc

t1,,'rrrott,,, cortsists of [2'1' 3{'}, 40' 85}

1. "rl1st" (g114xies ilurl r.rt sorrrctllirrg else) liavilrg lregligil;1e irttetitttiotts:

2. i;lac]< botlt' ttxliatiou (thc CBIi):

ii, ,ther i,,*sslt,ss iu*l urassivc lltlticlcs (gra'itotrs arril rrctrtritltls)'

Torlar.rr.c}ittotr'tltirtttctrtr'ilrtlslritr,t,llUllz(|].()l}IilsS(:Si8(i}.1rr{itct.sltcltirs

,, ,1,,' (l-\lB tntliirtiotr'

2. gir.laxl' sttt vrrl's ' irrrtl

ii, the L-vltratr-a1pla itrrcst

1.lrc Bit:utttttrr tr:ttsot' anti the' Eiustcirr tt:ltsol' trt

iir*' ttr,'ul Lr;r't:tttz fi'arttt of tltc rtt:trtct oirtzrilrilL

I
Ii

!

l;l



,rll itrtlit'art' t Iral 1 lrt' stttttttterl

i,,'l"tt tharr t)'3 t'V l'YTl ltt

,Iu' ,,,,,,1,,1 ol ir pcl[t'r't iltritl

rllasses tlf the tlrr*r flttvottr st'rttcs tl{ rttllrtritxls nttist

alIY ('i\s(). tlxl tiistrilrutit"t 'f 
utattt:r' is restuued lx'

havingi tlrt' stltlss-t:lxrrglr tolISol [2'll

T:(p-P)uBu-Pg

IJsirig tlrt: siitttt' oLtltottotttttrl llasis oi tlrtr Eirrstr:iil t()usol

rtrc,ss-t:rx:r91' tclrstlL arc l2'1|

Ttt:P

Txx:T66:T46:P

,{qglitL thc solc txcci;tiort o{ t}re first i*::lu' alicl tlrc Big-Bailg' tlx: cxclart8t:s

T;..;;,;;.,,,,11 i,l:,,:ll::,:ll,::lill,:]i:,:lnj;iii:i;-,lllil,;ir:lii,ii:sli:, As iigouse(lucllcc' 1 . rc ,r:rtt.r (lrirliorrs tur
, ii,,,rrtal ,rrott,o [2.i1. 

(lo,si'lt'ri*g trt'itsstr.:":']::;;;"r';i,r, 
,1,r,,.,,l...n,to. .f thc r.st

H.r,tr ;: :1, :i *ijruf *;ltitr r::: illl:ilJ i::il:i::Jl;,;il .., "*,,, 
u'

Eri. 'llt*s' t:ur: gct' [21] 
p,n?:r : constant 

(ir5)

('.orxlt:ririrrg t}x'r'irrliatitlrl. ()lte ilssll]Ilr:s t}rat tltc t:ttt:rg},ilsstlt,iatt:d rvitir t}xl rlttut-

*,cr .r ,;lx,t.rrs or,,i'f'o''itu"'" "''l::':.:,;..\;tlj;.]fiJj':":t:l'T:',T':i1.'":""',:l
i2Il Tlrrrs' ()rI('.s('tr tlt;rt t)tt' tittrrr('rr( ?rrr';:;;;;;,,,,,' 

g,'r' lZ-tl
lf,',,*ir:' ttcctts tll it ijtltlrt'r' scrrlirrg tts d '

fta' : constant (50)

Th.*. .,r: nritt-.s rior.ri t1rt, t.titl r:tiri^ti.* r.rf st;itt' lor tl,* lIlaSS-olx:ll!{v as [2Jl

.i^l

p1(t):p,n(t)+p(t):ftn. aih rprtr *fi 
(r7)

''P(I) : 'P"r f;t

\i. (lxlbirrirrg er1. (52) rr'ith tx1 (5J) t'e oirtairr tlie FLRN t:rpurtious l2'll

-\-. ?.?*4-:*pu ,& -.!r (Ig)

I l::ii:#;,,I ;llJ:;,'lii::;i:,::il"(';::i!,1,::iil:l?i'.:,"1:"?":"""',1',:'Ji',x'lii"1l'11;
tlte sct:otttl etltritlitrtt trl'r'i1 (rrS) trtrc Iirrrls {2 ll

pa'' -rfra':tl

?l

/,.1\
\;)') I

t 1tt: r:t.rtttllotrcltt s ttf tltt:

(.]a)

\

r}

L

*. q -l qt-* ---tnp
alo

d

ot

(os)

i
11

li

t,
i
J

I
I
I

{
i

,
t
{
t
t,t\\,



Oue cau trasllY tltt'cli thirt et1' (59) tlirccth'iuis(ls fi'tllrr tlrtl t)Ilu'l{}'cortst't't'atitli

V'T :01211' tlt' tf""'tlu" t'o"tt' ttti""1ttttiit""'*to'nut'uttl'lu tr1s (5i) arrtl

(i)0). Iir lltt. "'u' ""tl 
i"""i p",,tt it t""'t""'t 

''i" 
"tt in*'l .''lriit' prn = t] l2 ll:

,,, ,t,,, othcr Lau<l. cr1. (l-16) tostrtltt:r' *'it}' !;': toi 11":I*t'r.1|..]':"" p' arrrl p'

satisiv .t1. (,e) l2'ri u""11i'1l1' '"''.::]:,1;:u.:lrii:*;l;;'l;::;'i:;,,'[l]'i:';lj,iil.tr,.," n,'1."t'it" .f ilrt' FLR\\: t*lttatxrus

,,,,,.'1,,'1r,'ttt'tit'iirl "., 
i'-'l''l""i''"t 'i"i"t.lz'.1, ,,,,,,,,, ,.,).:ilirrt irr .r1. ( 

i

-\or' lr' r't't'irllirrg' ii"''ili""t""''t't tt"'-t'l"r)l)l(' ('()r)slrtttt itt t'r1' (50) tirrtl rrsirr* 

'/tlr. fi'st ,rf tlrc FlR\\jl';,*''ilit"i' ligl' tlrt:tr .tt. g.ts [2'll i

Hr - ," '- To- 
! * *; = T*,- * ':"'l

ir.}tt't.t'llrt'sttllst.t,i1ll11t.r,ii'I'sltrtItt'.r.lr1ttt,sitlIltr,1lt.t'st,tttlitlte.rr'Itr't.t'tltt'('l'}tI(';{l
tlt,rrsil1.rs tlt,tirr.r[ ,,.,li,,'r,,,,,,,,.f 

lirt,tlt'rrsit.',',],,,'q",,"lirL;i trr t< = 0 (Err.litlt'ail

r;,xt,i i,oi"'t-"tttt*..s)' i e l2J| \ii.,, :1 ., (01)\
p.=;H2+Prc--.Hi tP. : 6ntr 

< Yirc Bfl' " t,

Rccerr.1ll('?rs11rc1u(]lrts {r.tlrtt tlrc Plrr,rrr.lt tttissittrr irrtlitirttl a valrrc:,'-:I (,.,,' s) }I1lt. \

liI tlrc [{rrlrlrlt' t "".""'i i*"i r\'l'ilt' olrst't vitli;';;: ""' 
ttrttsislt'tr1 rrilir k : i) (flat

l,.i'.rs.) to 1,,,,.t"t-il'l':; ,l;';;;;;" is"1 rt it tratlitiotr t. irtt.,tlucc tltc ixrti-

rlirtt:,siottitl ,""u""".i'; :;' 'i"' 'nii"'1"**.t 
tlrt: r:fli't:tivt': atxl tiie c'itlcal+*r\v"'i

f%*-\-:}-"8 {,
ri

i\- \.v
-lr\,
\
[\

rbrtsitics. i.r:. [2a] oo=:
Pc

t'hicir peltrrits tts to Le*'litt: et1 ({i{)) as l2ai

!:H,(r:-
c:

: H;i (or) - 1)

p = t) matter dominatedUniverse

p =. ip radiation dorni nated Universe

l,

'a.

(62)

(63)

(6-l)

\trrc rrotc rrr*t for a flr,rt U,ivctst: it.is t' : 
1 i,illl,i irJ,i,]l;,,, FLn\\r crrrirtli,rrs.

,..ln tl'i:,::i,:1':::l:1Thil:,:[l1iI;l;'i';i;' ';u"'ti"ii 'lrr 
s*itc {or t}rc:

*r*ttr:i. i2al. \\ir Lr"*.";;;;;,,t t1,,, 1)1'.solrl, tirrr. tlu 1)1ess1lr',o 
c.rt.5t'trcgkx:tt:<1'

brrt tliis rrcglcc:tiDg,ir,i'lrn, r.u[.]< rvhcil u t-*,,"ii l""tntlser tltt: r'a<liatititt's

crtrt.i'i;tttiotr "t"'}t'" 
ttn 

'l 
i'""t1 l"tt"""t''-ttu"'i'r"'* l2'l] T1':'r-:'lt'is t't:asorral.lle to

ils-sl*rlc tlrtrt tlxr r,,rri.l,"r,rri,rrr'i, irr,,t,r,t.,rl 5ct*'r't', 11xr tr'r'o.xt*:rttitl *r'tt:s [2'li

\'

\\tlri,i}]tliscltsstltl}r,tlttltast:sftlLrv}ritlriti.[=().,llt't:iutstlt}lct.ar.t:irtitgLt:t:-
,rcrrt..r-itli rlr. ur'st ,"",,;;'.;;;rt.,1,,g1.,,1 oirst:r'r'itti.rts [90'i' T'c:,t]rt:r- c:rs.s art:

rtisc*ss.rt. i* ti.taii 1r, l2:il.'iii;;itt ,,,,, tt,,,t I",;it :;it1"' 
',rt.,tlt'ls 

ha't: a slr,ilar bc-

'zrvior. 
T.us. rrt:,,.r,,,"i'rr,*,, 

-ri:;; *i,.'r,,uf .irur,,,,t,, .f tlrt: l'ri'crst:'s t*.luti.tt

slxruitl 1re sirnili'lr"

')it

!

i



Frout trtls' (57) rirrtl (58)' st:ttirrg [: () rver gct l2zl]

a '- Tpa .'

p&.i : cot'lst : P' fih ''

havirrg tlx' sohrtiorr l21l 
^! L

a: ; a+

a- = integration constant

{or t}rt: rtrattel tlorttiuittetl Uirivt'lsc' art<l [2-1]

u I - I!^
; = -Tv

por:coost =P frh 
t

Irrvitrg t lrc solrrtiorr l2Jl 
^la-"2a.7

a. = integration constant

(65)

(66)

(67)

(68)

ftlrtlrcr.trtliatiortrltlrttirt:ttt:rll,ttivtli.stl.rcsl.lcr:tivclr'.Wc,r11|ctlratirrl-,crt}rof
tue trttitlcls a Big-Ba1I; 'i"g"i'n'itv ': ":"'"ili i!i,: ;,,1''"11'll;,,jli';t]iii.,;;i ;

*:-m:;:$11',11il:i'::li,i'::fi:il:'i;'J' 
;'i;'r- P ;r Il':: "i *11' rvc ,,o":

(ir,rr rr,r,E rrlr, i,,.,,,,,'J','iil,, l, i j',;,;ir::lllllllil, ,';]lil':,:l::iji;:il'l,ll':lli;
.tl-urir,rhgic'iii p'irrtitrit'\\-lrlIt'l1r. r r-r\:,1,,':,':r 

rr1,111,1,i1, .r.thrrr.r'rr;ii ir:rsis l't'P.rl-(.()-.rti()1ogi('iii plirrtitrit'rvlttit'1tu'r'-t)),'',i',i',"'.',,,,,,,,,i. .r.t;rrr.r'1r;ii ir:rsis l't'Ptl-

Llr, l.r.-r1:1, i.r'l,l rr,r,,'ri' tr' "! r'l 
l'r') " , :','.r,,' llrrt-.,i,rir;,ir,,: rl;,,' th€

iiU;;j';l l;i ,;;l;;; i;il * '1,"'**'' 
l*''" ''o in" t''rioir" Ases rvith

Earth at theceflter "';Ju;';;"" ''tl ll: 
'i-'' 

'''r 
r' l"r'i' t'l' rtt' r11;rrt rtti-r ;rkt

st't'r,tLcl. lrr;1 ir r;i t'',t ''ii'i"'"'i 
ii'ni i"'f it tt" ''*1"""1"t1 

I' trirtt''r *'ltitir ittist's

ii.rlittt}tt'i111111it.ii1,.,,,.,1.}lr,(].I.Il.(]()lltlii]\...,.l,...liritrl11r;L1rii.'(iTllilrrl>1ir:-
..the expectd ontraction'ir",t gravitatlonai',tit'oi"nt 111)' 22i 'flLilrl irr iIl)1

Srirriilli atttl ioiliilrt't"'t."'' *tl' if"" Conf *ture S: The universe was brn tn

a orimordiai exptosion' tn" ;:[ig unO ' SuriA 
**t .13'7 Sllions yars ago

(see, e s , Ref [32]) r;i;mnryt1r3 *::;; iot ilt" rntent 
'o{ 

maintainins

rhe crdiblity ot the expansion'ot rr,e univer"JJhrls'Lmplying th:t the claimed

orimordial exploson ;:li'i;;;' ln 
'nt 

gar"tit vicinitv of Earth and' conse

ousrtlv implying 'g'i"li]'iE"iir' 
iu ut tn- *ti"' otlr'e universe :ttrtl tlrar "As

it is the case Ior af f 
"*pf''='ons 

without 'ilpiut'*t 
to pre{ard thorles' the

universe around ='"'i*Tt"'io 
I mq'praer; ;;;i; ot unv gala'I {or Lrp to .13 7

bi I I i on I i ght r*,. r, un'J',i":i*, u; 
"r 

i r'" .r'ui *-J' lrpr ot' on 
-t 

t n" 9l axi es) shou I d

It;



(

slowdownwiththeincreaseo{thedrstanceduetoineuitabeintergalacticdust'
Both inmntrovertide implications of any expiosion' including 1lt 

Ug bang' are

dramatically diproved uiuJronorical evidence . LL 122] SrLrrt,lli ittkls thirt By

the vay definition ";;;;-;nl 
according to the welster Diclionary' in the {

orent the unrverse origi natd irom a pr,*or"di 
"l 

explosion. our galactic envilo'n- ,i

ment shourd .uu" no"nutaries for ti.z orttions of right y@rs or, in any case,

the,,debris, ot tr,e priiroidial exploson should have cratd a rEion of empty

space around Earth.'rr-,ir i*pri*tion.is disprovd by astrophysical evidence on

thecjislribLrtionofgalaxiesinourenvironment:Alsoaccordingtothevaydef.
inition of ,,exploso;,(;speed of its ,,debris (the galaxies) should g_Tf.r::

withtheincraseotthedistance,aSaresuitofwhichthehigbangcon;cturets
inmmoatiblewiththeVeryassumptionoftheexpansonoftheuniverseandits

! ;#iffi';;*iin,r.,"distance ior which representation t:" t":1,*t're was pro-

ffi,"ir,,,ri,. ,1,,,*,, ,,r,, .tl*,r 'i,r.r, 
l;ir.it,. t,lt,rrrt,,1 i*'r, ,ris..rtt't'Iti.it:' ltt Itrtl' ',

$.r,riiri lrot 1r.s(,(.oll.l(,(,1rrlt,:. lI11. irrstt,irrl, u'r,ir1;pli(.il tirt'(,1'lil to litt'('():11]o- 'rri';.

1Lr3,iIiri 1;r'ilrc ilrLr' tt"'l "' 
Llti' t''-r:tttolosiltti t'1'si'lr'trlit"l>' \\i' iirtvt' slitxt'tt thirt tlto

1Ji!._.iJrrrrl \\-irs lr()t ,,,,,l,,r,,r,11,,i t,x1ri,-,sitiri. lrrrt i1 r"'irs i.st.irtl ir:.rl ,1 t'ttlt'r'gitrr"

()1'tir(.\\lroir,.par,'-,'i;;;: lrorrr irrliirilt'.ittrlri tlilrr.ltsioit:' rit'torrlirrg to tlrL'IrLIl\\-

""t;l,tl,',1.1,,, r. Iirrirliz..ri' riis.rr'.ir)tI ()ri 11r. i:-l-l.l\\'t:trsttr.lttgr" \"'('rr()\1'tlist'rts'

tltt' 1rttrlr1t'rtr,,,1:1,t' *it'g'tiirrltr" lrr i'irttirr fl21 S''rrlilli i.r]\()'f']l"ttlrrit The big

bang mnj ecture provides no consi stent maa ior tne origi n of the universe si nce

theinfinitjeSthatareinherentinaconjmturedgometricsingularityprevent
any quantitatire SuOi oi'tfu-,Lf origin oi the uniierse, not to mention the lack

ofaddressrngo{whattypeofuniverseexistdpriortotheexplosol.l'..}]|1.*1tr1.
iril. *.r.st1.(,ss 11,,,t 

",1. 
srrt,ss ilL,it 1i,r. rrl:. i*i:r', t'.lrr rlrt'lli!. ii;ril3, sitrgiritt.

rtl iri l'i,li\\ ,,,r,,,,',t,,ut'^1"i t"' tlrt'-oi1rt't lliiirri it is t'r'11 iiitt't'tt 1lt;rl totlirl

:(rrirt,it0rlrrr.itit r:r0llt,ls i11('1)1t)i)()i('(i 1lIilt l)t'flIIit 1]tt'tt'itl0r'irl,-trl tlrr'>irrgtilitIilr"

ilirlt'rlt.r.ltlqtlil;tt.liiti,tittrt.l,.,li,r..,tl,.,t.,,,.'..i,..-itL-titltttlli}rr.]liq-L]llttg-st.r,iilr
,,5,r.rrr1rit,il)tj. L, r,,,1, tttotit'is tlrI lJill-1)r;rrri 1s Cottsitlt't't'11 11;1rI ir iilrrI iti tlli'

I-irlvCr.sr,. itir:1 ir1:{tttv rrr r"'llitlt. iil{iroligir tlrl rlctrsilr'ltttti lltt'{'11}\-iltllj'('\\1'j{'

t,rtr.r,uu,lr.hiqli. fir,'rl *'r'tr'flOt irriirritr'lt)1i Ft'r tll{. sitlit't'1 tt'tiiitit a1 t'o]t'trtltIt':s'

li,t llS I,(.(,iIi]. lirt'r'i3.,,r..1.ts r]t,i.itritir;tr rll.sirrg,rt.Ilrt.itr'1rr-Srltllrrtll l92i: 
..To any qrace

timeabundaryisatiacheclonwhichinmmpletegodesrcsterminateaswellas
inextensidetimelikecurvesoffinitelen$handboundedacceleration.Thecon-
structionisfreeofadhocassumptionsConoerningthetopologyoftheboundary
andtheidentificationofcurvesdefinrngthesameboundarypoint.Moreovait
isadirotgenaalrzationoftheCauchycompletionofpostivedefiniteRieman.
nianSpaCeS". Ott()toitltlilrirrlitirrltilit't'-ristItttt'oi'tlrt'sitrSrii:rlifIililir0 

I'l-11\\-

r:.srrrr.,1.git.-,.,,r,r,i l,,l',,'r,,rl,,t;,,,itl' ,t.titrr't' tttiirlt'lt rittt' 1ti tlrt'iriglr 5\'llllll('11'\'

itr'isilrg 1'r.rlrtt 11t"...,-tr,.,1.,gir,ir1 1lr,lut.r1llt'i2l]' .\s il ('()lI5(.(i11{.1I(,(,. ()li('t'tlttltl:tts-

1.r.r.1 tlrirt ,,..,.r, l,,r,l ,ii.i,1,,,:,,r,,,,irts i'L.rrr llir',r't1i:tl st'tttrttt'tr' rrltriti 'i'ttl.r'. 
tiit'

iuiiirrl I}ig.13.r,,g -li'grr1,.rirr.' lltllrgltlr''1rt.irkitlg. il.tirc gi'tlilt'sjr': rlt.tltatlt.r il]('lI()

rt(rr.r,thirrr:ri1 r.irrlitri (irr tlrI s('l]:('()i 11rr' 1-tliirrt'rr.iottitl spitIr'-lirrtr') ottt'is ttol

srrir,tiriit ,,11,,i tli,lrr, rr,tt" tt"tt't''gr'itr lirt'sltrgrtiirt lt'ltltiititliotr iri'itr1 t'1tt'tl olttr

Iti.i;s lrtrr.l; irr tirrr.Jiii. iftt. 1,,,,1,1''t,' 1tir> lrtt'tr ..'t'11 ttiltltC'st'rl i,.' Llrt'11irr"'liiug-

\_"
t

-..



Pelrr.ostl sirr.grrlirritl, tiltxlretus. rvlric}r iravt, slrou.rt tlrat. tttttltlr '.t.estlrttt'1l1tl 1l1rr'sica1

^ssur.,tio,s". 
,,^"iirg,rturit' citrtrt.l..1r"'tt"t"ti"a holtt 

^ ,ir1's1ttu1 '.i,t 
<lf r'furv l2-l]'

ou tlxr othcr harxl. ilr" l,ru,r.rt.,, "r ^,,t'itn"ttt:rrtialrkrrrslty 
telttl irl tlrtr itiotlcl itl

lg1i. rvirith is <hrc t. a prrrticnl,.r'rr,,,r-irr,,"tr "rct:trotlvrtatrtitrs 
Lagr^trgiau tlsctl to

r.oustnK:t thc stt.L,ss-ctxr}.gl,tousrlr t",r", n. it s' .,1'tlro: Eitrstr:iir fir':lt1 tr<luatitlu

of cq. (31}). ,,.,,',,,* .,,,.,..., l.itllittt' .l,".i.",n,,ntlltl llhvsica} irsstilttlltiorts'. trl tltt'

Hz*rki*g-I't-.rrrl,l.,, ,1,.,ua,'1us' g(lilcrali*s " "t"'-titr8'-rrlar 
cosruoiogv' \1rt: trtl<litiorr-

aur.stlt:ss a#-;,';;;;r,,r. .i,,, 

'Iil-i'"-..,n"it'J 

tirurrl" rvhiih <krr:s itot ttrkc:

rlra.tuur "{1i,.;r1;;';..,.n,u,t 
lz+1. it ir.r.11 hrxr*'u th.t sutl (l1tilut1uil .flct:ts

,q bccrrnre vt:t.v ir,',llortturl trt ttr., i'tnrr"t r.,J" 1,,-rf ir: .lor 
tltltsities of ortlcr ufga''

l] tle plir..k ,l,,rrrity lt)r) t "# 
\\'1""' ;;-t' i"*"'t'tlti- corrrlitiort irr both tLtl lrattcr i

it <i,;rrrirrrrt.,*i *rr,i rn,t;r,tinri.i,,tttitratt'1 ,r,,,,ft'f' $'o 8ol :t tittt. .tl tlr. oltlcr tlf Plairt:k ::

,,' ti,rt:. rru,rrcl1, i0'l'rs j2al . Iirus. tlrt: GTll iitrcs trtlt rvtl'k 1,r ti,:t:s *'hitlh trrt:

rrcirl tlx: srrpposcrl iuiilal Big-Baug,irf,inritV. It is a gtrrtcl'iLl o1;irriori thiLt it sr.}- '!

. lutiorr sl*Irkl bc a rlltiurtr.rru ttr,,u..",ri;;;i,,, Lurilf irrg tlrtr clTR rvith rltr^rtt1lt, 
,'

I ,rreclrrr,i., (t)ii). ti,i, guut has rrot,ct l;ct:, i..ltict'.ti' 
i*ir*s 'rr 

tl," D^rk E*-
Sautilli arxl coll,rbor.;rtors havt:;il;;tl $-rortg claittrs otr tltc Dark Etr-

cr-gY issuc" "'-' ""'*""rirlc 
|191'. t':i;;;i1(' atrtltors crlairri ''Conjecture 6: The

dvnamics o irtt*tli" u'ii'o*'O"p*0" o-'V"' i i9:'ll:"n 
invisible substance'

the"darkenergy"'mnstitutingover95%oltheenergyintheuniverse(see'9"
Ref.t36]).rfiisydadditionurmniu.t,'"wasvoiced{orthegenerallyunspo.
ken insrffici*"iJ oi the big *'n *"t?*"" t*ry "t^yl'"n 

are rffilled bdow)'

) f.rt-jo explain the expanson ano tne_acc*eration of the exFnsion o{ the universe'

: ,Jl i:wrth engling need tor enormou.;;;i;;i"n.rg'y arril that "the onjecturelo{

**r. dark aler* has bsr.voiceO in-supiri'oi-tr.,. plqlng^fur reaching mnjectuFe-

of the accderation of the expans; of the universe' sjne the latta req-rird-*---"*\

ian amounr ol energy simply myo,io our'imagination; ttre rdationship-rYy :\

the mnjecture of dark aragy *;';;;"i*tut" ol the big bang has rern11d

essentiallyunspokar'sl€tl:clai.n-ottf''"r@resentatiorio{theexpansionof
the universe via the brig bang nr" ,ilu''"".. uniJu-*'* lollowing the coniecture o{

darkenergy;asitwasthecaselorthedarkmatter,auniiormiydistrib.lteddark
.$ergycannotprovideanym€SUr;;;-;ffJonthedynamiciofanindividual
. galaxy... H-;;,;" agairr firx1 r'irriorts llasii:. elorittlltt;rrl, rrrist:trtrtlltiotts. so let

r *s i:,arif1. t'is iss*r.. Tirt L,,1, lx.,irri'ir rl,nt. altlx*rgL the FLR\\ <:.srtt.logical

ntr>tlcl' *f itl''i' i'^'ctl "rr 
tuc (]Tn' ttr" "*i'f^'li}:l :lfiil:;1,:;:'lfii:lY:il;

- ltirr,c sltolr'tt zrlltlr'r:), i1 r:attrtut cx1;iairl tltrl l]rtil,tli'st:,s acrl

colifir.rrx,rl lrY all tlx,cosrrrologi<:iri,rir.t.,]r,rt,,'ts [:lti]-[+ttf Irr tlrc stitritlutrtl.tlostltt>

logical ,rrr,ii,f - t,c r\CDfl't''ttc.vtlart*' rtrt'tlc,i'- tlr. ET'R\V ,it:ltl .t*ri;tit),ls irl(l

t:xtcrttletlil-t'ilrterr.soll}.CC.,.,i,i.r,,1,'1,,.r:r'tctlitttht:irriglrtsirltllrarrrl.Tltisitt:rv
i,grc,lic* f i'i" -""';;1.::'l**,?1,:li:':1,:;;::;'r}:;i3'il;:,,'ii.',i;'il

ii,?]#L,11.ii::::'i:":,'i":,31'i]i;;;;,'; [7:3] i, t]rc Ei,st'l'irr fi"]'r c'l*.,'ti.,,s of''lx1

(;t;};. -flrrrs. t't1. (:t:l) l)(,(.()Itl,(,s,1,:'.;;,;. ii,.l,-,r.,.'i t'nll*..God,s Equation.. i93]

Gi1 - '\gi1 
: SnTlt (09)

Irtotlrcrlt,ottls.tlrt'cosrrroit;gicirlr:clrrstitrrtgr:rteLtrtcsttsllttct:-tiulL.Cu],\'iltllfr'
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rr'hicltdt.lretltlsrrt:itltt:rtlrtt}itlstrrrttlarclstlt]SS-tl}i(,1'g}.tt.tlstlt.tlfllxlrtl:rt'lerlttlr.
o, tl'e gra'*.r.ti.rra1 *.*r.os. A1,]r;;;;;";;,,r,i tt,l,rgn,,il,o'rt titt' tr.ttrtr: 'f tixr l)ark

Fitr.r.gv r.riiit', * rrrattr:r.ul*1r",,,rlni,,rr. .t,irtr,,,, f iLt' trotrtr:,r't. tlxr tlairrrs 1^'

sa,tilli arxi .oll:r'o'ators il9|, t,;,;;;i";.to .x1rlai, tltc at:t:.lt,t.'' io, o{ t1r. ex})*'r-

si,urlf fhcuiliYt:r.scoricdocsriotrtxluire iurc1iorluo1lstrtttottlrttlft:tttl|g}'' hrfirct'

iri the ti.alres-ork of thc tlrc ACDJI',rrxrtlt:1 tlx: uui"r:rstr is rttirtlc lrr' 26'8% Dzirk

)Iatter. 6g.3%, Dnrk Eu(x.gy rr,"'-i.t"r o{ 9ir'l%') a:l(f i'9%' ortlirr:rr''v rtrtrttul'

|.39]. Otr ",;.';.;;',g-, 
.,i.il,',.io,... r,n.i* 11,p 1i1,11-sitv of Dark Elrcrgv is totlar'

6 91 x lt]'-27*= l89l 
.llris is ',.:.;.;..i.,;; '..}...,. 

,,,.'.,I, less thitrt tlrl: dtrrsitv of

\ .r.tlirL,r.v,,,,,rill ,,.Dirr.k f lrrrtt,ri r..,,r,,,, *,,,.,tit':. Stttt'il'. it i- ttt'1 'an amount of

:l g1erry 
"#'r.;ff-a-oui,rginrii"J'"^tcrtotrwtrslt' 

t'lrri},,t'tl l.rv Sairtiili ^.t1

trrllaixrrirtor.s {rg}. hr .tlr,,, o"r.,tt*. 1i"t "fti'ct 
r-il tlrt: Dalli lirrr-rrgY is rrl{:r't:lv tr

sttiii}1t:orlst'itrrtttt:gtrtirr:,,...,,.,,...,1l'itci11I]}l.T1x:rtlasorri:tlr:alrst:I)ru.klirrtlrgl'
r1o*ri*atcs rl," *rirss- {rrorg}' ,rf ti;"'i;;i'";"-i' tr'x it is .,itb'r* ilcloss space l94l'

Noiictltlrtrtirrl2llitis..lui,'-,".iilu..t..DarkEnagycannotpossiblyprovideany
measjrade effst whsl qually iisiriurteo''' This is artotltcl clcrtrctttarl' tuistakr:'

Iu tir(:t. thc Dn|k Etrolg",,U,'.ilr,iirt*ttty orr tltc.Cvolutiorr of tirc scal: tactor

of thc Uuivcrsc a 19'11' Cl"t"11''1l '-tJt -' 
cvoltrtir'rrr is act:c1t:tatt:t1' tLc *'irc1c

tlrrivtlr.se is arlcclt:llrtirrg. Irr rz,i i,,,'..irii ..t.',,,,. 
''l':]l-no 

modd expotd to pass

the tes of time has ben p|.o,,oU io ihe author's besl knowldge on how enerw

could cause gravitational repulJon''' Irtstcatf it is voy sirr4rlt: to 1x'ovitlo suclt

trruotlc}..f}rckc.l,llrrittlistt,,,tti,.,gr.ar,itatirllrrrl,itrtt:l.;tctiolrlletrr'ccrrlr}aSSCS
| -o.}ri.,lr r,,r,r.,ir," nttl.o.,ti.'., - i*',r,r,'irrit,.r,a.,l l;r't'c uug:rtivo plrsslilc rltrc ttr

,' '***gir. Ir.,'k;;";g,'' ir'* "ttgt'tit"l"""t"t-i'urt'"a "ltt*' tl"t 
o'crit11 <'volirti.,.f

i ,rr'' tiie lr'lrlL'isc o? tr"' ..""""1ogi'o1';i" ;. l: .:::::.:ltl::'iil" ti,lll';':1i:,ll:ll'i,,X '\#e\:
i*p" a,rt; i* t*r.*. r-cs*lts iri tlrt: ar:cclcratiirg oxl)il.,sl(xl L)l rrrtr rrllrvt 

I

attractiorr alrlollg thc tttasses l)lescltt irt titc Llrrivtlst:

Arptlu)1. poiut tt: tr,, ,,turi*i,,,i .ur,,,r'r$ tlrt: cl:rirns it1' Sarrtitli ailrl trollallrl-

L*tor:s liiii rri"i'::W" should #';;;ii"; the implausiuiitv ot the expanson of

the universe bmuse trre sped neeod for the representation of the osmological

rdsrri{t of galaxies at the edge oi ,r," mo*n universe is today approaching and

tnen su,L5;;ft""* Jiigrt' in vacuum' i:T.9t 
the conimture here con-

sidered implies that billions oigd;i* travd at s:mrluminal speeds!"' Let ns

clarif-1, this poirrl. Assurrring th,l-t thr: :rt:t'tlltrlaliott rvili torrtirLrre iurlefitritt'i'v' outr

fitrtlstlrirtgalaxiestlrrtsirlt:tlrrllot'a1stt1lt:r.tlittstcr.rvillhtir'c}irx:.of'.sig1rtr.cl<lt.
ities cotrtitrtrallv ittclt:ilsi"g *'iif'''i""' E''tt"ttrttlh., thosc vt:}ot:itit-'s rvlll t:xccr:tl

the specrl of liglrt lg5l. Tirc t-i,'rrr-,* i-. that' tlis-is not a viol:rtiorr of tlrc sTR'

Iu fact. thc rx)ri.,.,1 "..,1,,.iti''l;;,ihc|c is.riiffcrcttt li'tlitt tltc olttr itr a l0cal

Lo*,rfz fr.ar*cr. *,'i., uurst t,..,'t,,rrr.al.rtr"',iro r'" lcss titirtt tlxl slit:txl ttf liglrt ibr

ally urassir.C o]rierct. l\s t]rc ii*iriri ,.,,rr*taltt tlt:crt:irsi:s $'ith tittx:' u'c c[rr fitlt1

ftrsOs $.lrt:Lr: galaxir:s ,",r,,f1,g f.,r;;r',,; ;,.,t'.- tha[ iiglrt <:art t:tttit it sigrral rvhir:h

t:*rr. itt ,r'iuci,it'' r'r:ir.lt tltt: ilt"|t t't't '!r1 
the y.lircr 't,r<l' '*st:t1 

*tt tltc ac-

cclcrtrttltl c'xpirtrsi0u' tl"tttt 
"t-1 

g"iaxit:s ivLklt t't"'1t1 t'""'tr stlrt of msmologcal

g/ent horizofi. Iil tirat ,,,r.,,. uril-,lrrrirr.,,1 ligtn bl' silclt girltrxit's rvhit'h \\'ill past

tlrirtpoitrt.rr,illlltlutttillirltor.t.aclrtlrcEat.t}rirtattr,tlr,r.lir.t]rt'iirtrlr,r'|97}.Itr
fact. tLe liglrt carurot r,,."h n'];:;i;ri 

'.,'tr.r., 
its "Pcculiar Yclocit'v" torrtrrtl irs is

!
i
i

,i
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lrig,i,:r trrau rrr":',.lL1ili'i,,;,1;::i:li,ilii,j;:i;l; llli,,,il,lli*jf iH'.i$l:,li , ,.*
imill:*t]",:1,'-:;l;'i1,1;;,';i'il'lili'lli,lil;;ii;;''ii'''l'"'"'"i 'i'u'' 'li', 

i* iLi r. u* {|()
ro r.t:ir.l) rlrt.Eirr.r,,,,, 

'ri-,'i,,,',,r,1 ,r,1:'iftif,,','.i'"i'*'i't'1.,-. l.lrtrtr l(i ltilli.rr liglrl \

'ct*s 
i,.Yity. I,sttlar]' thtt sig"al cilrll]ot 'u"tl'''l"t 

Enrth il tl*: t'lvt:ttt \\'L'rc llloi-c 
{= {tXo-'

rlrirrr I(i lrillitllt rigr" tlt"t'. tlt"tr lrlui r',.,,,,q\i.u,1'rlr. r:.sttt.lttgit'itl .r't'ttt 
\; F'

\\ilr,:, . g,rl,,xr, ;ili;'i"l 1r:l'::,.:l::i1Ti;:ijlil[ii ,,rri,i,rg t,,,, tr- #
flgnir,,rt. i,l"' ii1t,i't lirrrrr it u'ill l't't otttt' ttttrl'

ffi,,r u.rr,,,,, 1rr,: r),,< r,,,c;,Iil,::]il:,],:iU;;lili,'l;fi:jj::1,.,t;;:;:;: ll;; tr q
tlu'g,,1,,"1'-llllll,,ll',Jr,,,,lr .r. rrrrr 1r. ti'. *,iir,',,,,,','.tril:l:' *'lriit'tlrt'tt's1 .[ tlrt: ]d q- ,

I,jl.,lli;,ii'l-j.:,i1,.ii;i;',;;,it,,,," 
to <lisai,1,.ar r*rut'i.rv t'c cBR lrsi: \J"

",,j*lUl;;'u:, il:;;":r-i*:l:'^;illi':il'll':Jl'Il'lrii}" 
bans has r >

@n di.orov* o, *'"''"il"Jtno*ing'r''u''-iu"to itsweakness' such a radiation / 
'f ' 

&
srouro rave oeen a*t* q l::1fl1;l :,I*l*:*f ff,,1],ll?l:,."]'Iffifi bQ 

'Eagp" \\rt'ttott'1i1211 lllt'illltll()l: ur lrrl '

i:ll:';',lJ'li;,::""':i'';?illl;li:l"t;j:-:.::l;ill;';lli:l';i:l'iil'lllil:iit::"li:';i':i; 
\ *;

{ro,r tlx. r,rirls - *.}rir:}r ar.. tp: 1ug. ,r,n,,,"' ir.t.",*r, gutn*1'. tittslr'rs - t'ircv 1tc*t rt, f'J\ F

r. tcur,crtrt*r.cs oi ;;.'ii' i.,'riiix furf . ,r" i"" t,ir?"' r"t"l ortiitrarY 'stttrs ha'c 
{' 

("$

sirLf:rr:e t.r4rcrirrr,.tl, ,rr',f,,, ,.rtrg,, iruri, ti'i f<"'tt iU1K [11]t]1' 
-Tlrrrs' itt n.rl<rr ttr

;l':1#'#:,f,:l,ll'.,*t*:* ""i 
g"r*i*i t1"' crtR t':*rst,iol^te 

P &Firrallr" *"t U"titttt'''i'"'ti"i"'- f i' Snutilli zrutl trollillrorattx's tLat "As wdl

known since the time o{ Hubbre's'lYllii;,',:'X* *ymfJiJ:i:iil#, r''-}r

[i."ff:l::??JJ;'fl.:ifffitf:d;i';';iil;;svrenstvchar:fJ;?11
ry ru.-terjr::'ff,["#;';"JJ?",:ilPtir f,* i*q:6,::$:":'#l: *J "+As establishecj expel

tion of spacetime ,","in" ,,i,nXo*.f, S*riii''itotpu*time' with consquential i=+L' \

inapplicaorlity (at *|'i 
'"'Lg''actic 

oisancesi "l#i'' 
relativ'tv ip {3v6r of the t ' V'

a"::;'JX[f'JiY*'.i]ft€ii#$-'rui"['x"'H'iyl'*ffiffi:Y'-/
rhe case with v = 0)' rt is e/ident.tY:ff,'::"::**""1r",r,;:":[ 7I;ffi .-,Ji',lu=u ll*,'; ;,%"''?i' ;;'d ;*' ;'iq i^' ^,:' 

to t he va v

iliJ i nr 
",n,r 

r.ti. *uolu*, resurt i ng' " I :: ;3 ;]-t*gl[ffi,':l llif, ::
X,'tr,|tn:ruf*"iTi"&\l'"'.":;ri;i ;''i' 

tlr'l' li'l'1 ,rii,'t i' tf i'lt

Sa*rilii ,tit1 t.1litrr,t"i"''-1ri1 12.i1:l'.:llili.i,:';.;,,.11 :,il;]:,],:",'j;'l:: 
':lillliil ']:iii:i

.;'1,'ll,ii:.,Ji;,],r;"'i,i'i,,i,'li;, ,,i ,t,rll,,;li13i ..'tr s""tilii o,r' ,r i1'.'r'lrt'l-'l'-

,q,,,1,,,,.,.1 rrri, ror,i',i,i,,"ii;ito{ the frquenry of light nloloatino withln

a gaseous medium without any nffi$a'y J'riua motion between the source'

the medrum and the o'#''J:i'it!)f 'lxlrki ''ti* ft is lrol'(nrr ir::i"Jii:"it$t:l:i

illtil,i:;il lT.' *:ii:;i',il:'::il lli:,1:'lll':";l::;i'::i':) i'i" ipi i* rt -"
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.' 
lXli:::X,:liil'il:11,,:iii:':'ll,illi,,:ii'.:u,;;",;;. 

,,,,,r .'o"nut st.r'l:t'rr:s rior,

'' ol"t'"'utit"tt Lt'f *s rrcglcct *ft- '"t'tt'Jtl't't" 
t-)r'Cu'ui't'u i, [1t)ll ittxf irt- :

;i ste*rl. 1ct 11s ass*lrlc t'at t* urrl'I,' tit"iiis t,''t'ut arc t.rLctrt Tir*s' t'c

.i re,l"l,ill ,1,,r(,c,ierl irr [l9l nt r,,,,*,,1'ir';;i';"; = 
: (i 2 tor arr ittrrrt'oxirttate 20()km '

r)irss?tg. tlr't''rtg' t1'tl itttrt.s,l"" 
';;;;";i"'o"t u' "i, 

i' ttl""tr 
"' 

:t-9-' \\t'

'rl r..ill itssrrrilt, ir i,',,.it,"r vr,hr| lti,lll t.,tlii'i* ottt'' IIt lirt't ' .\'tr 
ttt't'tI to t?il((' ilcc()lurl

wlfr^t rr.r.' ot ttrc s,rt^r. Ir"'.rr, ,rn"ttl:'J i;i"'"u ;;,,tl l.:li]fi"l trir" So tht: sunliglrt

\1,b*kl 
'c 

irtrssirrg ti*.rrrrg' ,, ..,t,,r,i , .t.',','iii:.,t - t? 1',-(11+ 
()rrt' t'stitrr*ti' .f tltc:

i*i*gaiactic lr1'rir.gc, 
1rL:rls1tr d:ffi*:llitllli",:t'iJ'#.,",:*.,,]'iil:"ill

1;r,r. m:i. T,his is ctlrriviik'ttl l() I + r' cmr' '- . 
l.'{'ir'lrortr I() 

t'fr7,1tt't'
'r,",i i . l,llq,,:f ;iii],'i;:,1;ill1:'.':;;1,;::l'ii--iii:Ti,i,il;;,;;,, 

,,",ii.":il
Illegapars0(: 1trls.r) l:,-';..-.;;.i. .rti,r.rcr)lt.l'(), So tlXl
ofr[19]t"t'^"'*t"'"ltlu'En''tl"n,';;;':;'il:tt''S:lttl::-''"rttrilrtrtionoftirisll
cff.ect tr> t1,,, ,,,r.rrr,rt,,gicai l.(r<lshifr't;:;r;i(}i il ' : .'1" -t0- 

1{r M pc' B}' corlrl)af is{)n

the Hubl;ie. iortstarrt-.is arolrtrl z-:-''i'-'u'- ' M ry' S, tht"lRS ivorrltl I,t' 106

fbkl srtr:rller. aut1 1rcuce czur lre C;);t;;"jrj ;rcglectetl 1\(: arltl that gas t-:olrttrtrt

rlelrsities Je,l f,,r ri.trtls,'.r,.'at,rrrirrg,t'"* tptn.tn's Irulge ttlt to ir * l0:l irvrhogcrt

"tu,,,, 1,,,, "*' H,r, r,, 
*1,, )ii*tiiili1;iXm,Xl,;',il]llll:"liilir,;

- b * I0-'t '9' Tlris is - i\ " ltr

."t .*1'"'i'l'['1"ititn^ iri 119]- s" 
'i''"'t'-itr 

corttrllrtttt' tt;;i*i; t'i t'p tt' "\'ritii

z : 2 *,,i:i-,* -,,,,r,* " :l*:"ru,:*,lHlll'i!:,:ll;JilT,:l..,,]ll:
..,1r.,1il'r:lY cas)'arglu1i(t"1.lll'l.t,i'-,r*1r.,,'i. a.,,, t. tlrtr IIi'S' tltis t:arrrr.t. ex,laitt

Lc<lttess tlf tlrtl stul ilt slurs(lt irII 
' !1"'+ +li1\ ''l,irrts tll Sa,tilli zrtt<l t:,11a'or-ato,s

tlrc i:oslttulogit'tL1 rt'tlslrrit 
-- 

pr.ovirrg tlI?Ir rrt(' t r'(r1!r'r 'i1r,l 
,,tui"'s of Stirrtilli arlrl

irr IlSl f 

"i;;;' 
t'""'*' ir inrrrrt'tli'rt''h' 1o]lorts t]rirt

collairoralturs iu Il8l - [22] - n'f it'i"fi"i'iss tl,* ttxptttrsicrt of thc l]rrii't]]su - iuc

cor,pr'l:r"11' -l:li :i::1.1;'::'llllll,":i;liljl*::*"'l'*"Ti'I-ji:!'i':r:il1
iiisrrriss tlic t:x1;.utsiort trf tht'-.1jt'c 

I)tirl< E,'rg.l,. tbr rviiich a strt-rrrgt:r.siglral is

t'xpitttsiott ttot tltt'l)1('s('1I(('"t,:1it."'1::'il,;.;r'l',".''g ttt'it"- irr llsl - [22]'
rrccrlr:cl. ifri* i. ,rg,ill, il opptlsitit:u to thi' r'cr'l' rvlort
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XF{ -\" u Conclusion and Outlook

Affi ],,,,,ttr. t, r.orrt:rrrtit,rrris r'.r.,,< irrrtr rt.srrlrs. *'t'lliir'f*'r.r'irll s.rtx'.,irtattrtltttti

fY \ iss,,,t's irr tlrt' ,lr'sit'- t't *'ltt''iittti.tt 
rrtttl tt't"""t'*"t''""i '"tuf 

i'itlrrtt' Ituri' lltir (

#U#ffii ix,i[
ttt'''*: 

rreart of 1;rrysics arxl thc r'atlturtrttltttl :'ei.,ccs is this lorrg-1iv.ti

u,"r,r",,,ofgrarrrl.u,,a",.1,,Ii,i...,,,*,,.,*r,.,'.'"...'':i,..ii,.,in".'ofrrtrtrrrctrrttl
ctlrtsolitlirte tlrc tbrrr r..,,*,.,.,'n"i irr-tcractjc,rt, .;f.;i'., l]rlivcl'stl irtttl it sirt51lc' iirtr

fit:rl licrrl t'cor.1, ,tr,la .,o, ir. ,,rir,"irr"rn,r}1]:r-.."rit.*1 
itr t]rt' la]>oratorY atttl tlicrt---

irtler applicrl to p,,ssiblv lrl}initlt' .}rptit'utin""' soitt}'"illtt gigzuitic' <:orrvt:lrttctl

,ro'lc.r nrirl cr,stLrt.,#'"t::;"^ ii'l""tuu't'.t'r i"ttt'i;t*i.tt arttl'c.srtrolttgv irrc

tlt:cisi'e ,r'crt:t.risitcs n"i"t'*'1""1.,' ":l'"]ll":ll;;j'lll':li:llillll'Hff;Ii,
*i*:::illrlii'jli:il';i:'ili:il:i:}Jl,:iili;'ii,, 

j,?,,,.,n.inrh tr^*slo,'lr

,, ,i,1,',,r.,,,,,i',,,,,1 ,,.'1,,1 ,11',:'ll,ijilljili;l;;lrli.ll ::,1,1':;: :l l,liI',,i-,l,lj1;i
' ,iimi,,r, ,,, ^r'girt' 

rhirt 'i"', ll'li:'],1:]'],'i'il,l]'1,,i,,,'jr.',lt: ., r,',',.r,: ir lr.s *,tlt'rriabl-r ,,

', clalle*ges irr llrc Ltrtt.utletl histolY ()f tlle tot 
trurl scir:irtists fu'.o*ittlt:ss gtlltet- '

I t'::.:il:;t' t]t"tttt''g".r t'lre irrirxls of .b-st-'r'r-ers *1](L 5Lr(:11'Lr"-" '-- 
' i

atiorls.
ltrtlrt:stritltllscipl:ttt:s'itisrvcll'':'*"1-ll.,t""ttrpot'cr{itfitxlispr:rrsallletooi-ri

box lbr ilL:]11{':r'irlg *"l*tif"*tnXitrg iliscovcrit't'utut'i"a'llolt:tllcltts 
is irr fact tlS

scic,r*i,: r,,cil,o,r ,,,lllllli,l'li ;ix,'l1j ::r:i'j* l;::Xl,;ll,;i;lll,il,:llri:i;?$
*1r:,q:i*j ::i n *r'Hljilx:ru' 

j::l:Ti!l.'i 

""': 

l;i: j:".:*

",i*", "rra 
o, thc corrt 

trsk.tl. tlrur 1rr,,otli,,.,*'rrr-,,ot bc P'oPostxl,txi,trirretl' 
tle-

(Juct: the tpcstiotts :trt

ll,ffi ;**,-:,,:,::';tX*iiti:l:*l'i:ll:* jll;,',r:,i,1;1ii::l'::,".1

iu'*i,r,ir,,, r:orttlil iotts . .r ,. 
',,,i, "',,irrr.,,,,t,'riz,',I 

lrv ir t'.lk't:l itrtt .t'

- lrorlr tltt:ott'lit itl ittrr[ (''\l)('l]lll('lIr:t'' 
-,:,,,".,,,1,1.-,', lltiit ittlt'litcti'r'i' tr't'tittt''tt:t - boilt tlx:orc,licirl iurrl orlx)ulll(1ili:' l,:::,':,,.,;:"*,ii ttrat iutt:r-iictivdY r':ircLatt: tltt

I ""s"i"g' 
th'ttittttit ' t'igotort.' '':-li i:l-.s.::;::,i:::,,',,;i',''o,.l''' 'j'l,is' i. lrttr.srtit '[ ,

it** ,, ifrf ,ti >r'irltr to ptotltrt't' llr('llll tirrtr\\rt'('|-! "" rii"r,,1 ;irir'il' iilttl tostttol-
:*\ - uuificrl licki thcoi.t- ctlriippcrl lvith atr cssentitrl lourrtli liplcs

L*u. ,",jj.,r,..*,...^.,'.iil," gr.,i,.. u'.lst Colrti,ulc to atllrer'e to t}re ke1'llrtitl

of tlre scierttifie rrrctlrotl i', ,,.r.,] ;;;;;,il" .*'.i.|,.,p.,iiate cortsisterrt. rcli

*ble' prof'cssiortal ieteirs' 
"t"J:i;";';t'"trt'' 

u"a upiiio't'iu"' tt' t'e scieutilic

"""i11'iiii:"',1k' w.'r't.' ai;1;li.ci.trre l:t"'l:ltt:,']::::1,',.].1:"^:i:i:,:,1"i"':i"llllt';"1'"''"'-
aticalirll,,.,it)1\-. ilss.ss. ,rrr,f ,r,i,fr,''., ilt"'t'i"*t""tt clailrts arxl ctlltiotrttrrcs 

'riti*tcrl

lx. sautilli aurl cr:llallr]r.r,'1..'i,' ii'i* ""'11I' 
of g"tt:ii"tit"ral '[rtl 

r:osrrtttklgit'irl

uuiii<:r'rtiort:t'lrilirspt:rrific:illlvilrt:lutlt)l11lllIo1'ol1s'lrrtst:irrrtilir:'stxrttgstirtr:lrtt:trts
nl4,.rirrnt'i1r., G'1111. arrrl ,U. .,.,,"i^'-i''finif "'uti"t"ti.-i 

f;rYol tlr.. so-<:allc<1 lCl'f

irttrl ir rttltt-exilrrttliug U"n't"t"''"ii"lt't' "t"""" 
that'tltt-- r.'i-'sttlt's:rlc clear': suclr

"t'ttt'""'ifit 
asscrtit>,s tt"tl ''lt"*l'nl"n"t titttt to f*,tla,rclttirl ,ris*,ilcrst*iitiirlgs

of "nnjlr,,*i. 
r:orrcepts "r *r"t'nni""t n"tt t,."'"'tngu"irl n'f irlh rto vr:ttt:tl utirtlte-
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utatictil tbrrlltiirtiotr exists irrrtl a llrofitsiourif tlxllt,r.irtlt,:tl^,.,.l:]:':l:.:,i,H,'i,lilli (

l* t'is c^st,it, ir,*,la*i]',ru.i. t" *."-'t^r, the Sa,tilli t;]11];rreetls tt'rr..,'. o,lv ir

,;i ;i;; 1,,"' r',r,,,,': ,'1i,,li:i,J;; 
i;l 

l:l,ll;,:ili"l,:'';ll':ililllilll,ii;;r ,ir,,,',,,i'ur

tnre apPli't'irtiurr oL] 
,rr',,.,,tr,.,,, 1.,,11' t'1"t"";i;;"t' Strrtrlr'' 'tJliti.: 

uot tlxr cirst:

(\r1l?lt1t)1IS itrtrl t'itttstti

t,ts;*rtilli arr,l ''"ll'rl"']'1"';':'i" 
iii i"l'i'''t.:i'l'nt izzl' llti' id ''l)' (i2l'

"'"-i,,,, 
it is r*xloiii,;::il;:';,;,,'tr"'n'ti"j-u-'";;':;;,:.lI:Ii,;ul'':,ll[^i":,]ll:X.

nli#lr:':ii:l 1T,,,:1i:'l',:i;ri'ii;"r!:l'l* ;i;"'c'o a','lr c'r'lr,t*,'; ,,r'lrcl'la,,ics

<1o uot iurlcpuxlt:,t1r.'i,.,in'1iti-r"t 
rrrrifit:ati.tr t:a,tliilntcs' arxl t'.r'<:for'o ltxl1i1r'o i,]r

irrltlitkr*irl 
,,*,grirtl." ;;i, ; r-.ig.rotrs 'r'atltt''r''-t'ti"al 

trtrirtuxl*t via tlxr scictltifii:

uret'otl irr .r.ilcr- ." ..,,),.r*lrii' ,ii,'i,rr,. r,r*r..""''"o' i,t'.rar:ti.rts: irrth:txi' r'r'e tro.tl

rurr r.t,rrrirul ,t," r,,,,,i.],1',i',,'i ii,*,.r,r<'Itit.,i,"'lt"''"" -"1rit:r'l .I r,iti,t st'it'tttifit:

rese|It't:]t tbl Drturl' *";';;i;"; For strt:lt' to"t"*i' tttt"i""t' nt"r' tlcvcioiriug thc-

orit:s it is irrt'crtrtir"''t'"'"p'"'t']):f.:f:lii'.1',*llll;lm:; lil:illJil:.]]]li
Iir,rtt,*rt,'i"g'' .tt"l 1"t'i"'st' ('()lt't'('t1()1tt "".t,: ,:',;i;.i.rrrin,, ,rol'cssiorrtrls' rt. strclL

:l*:::t1,,:: ::,li::Illi,1';,:':ll,lilyii: 
';.;:;;;r" 

"'l'it'' 
s"':rc 'f s.':r-

tilli,s clai,rs urr,r,,,nrk i*.t1x,r c,rrtcx.*r,iirri*"t.i,i"iirit' itr rtatrii.' t'lt.sc t'irt

*.c'r,. irlt:ut,ificri irrthi: l)af('r iir'(:.srt::lt ]lirl" sr,,ikirrg tlist:or.erios iu otlt.r'irrcas

.,, :;ll:l:;.11..,.-';.ii:',}l.l:.:ii::;l][|.i.,;,.;,,...lii;.i 
Il(}8| arrtl '.Itttt'rtttr.rliittr'

c,orrrrorr.rr Nru r.^, l',,1i*.'''i'i"i';:ll..liJil,; tli;,l,,llli,J'i;lli;li,,,l;lii

llh.1l,;l;;.;:r::J:,1,:;i1':1fi;.Li:,llil';i'r,ilr,.,r,i. 
\r*,cl,aui,:s"' (1{}r)

iiil1r .l?.11i,"..:^-:.i'',',i,', fi. ;,'$:,'Jffiru;iliil'liru1tI;
ll0. Ilfl tttrtl ttttrt
Iict':t t'lt'r'irlt'ti t. 1"i'-"t"'- t'f "'t'i-*'t"ltf 't'-f""tiai ^1r'lit 'rti,tt 

ittttl ,t.t[tt<'ti,rt -

s.crr tocru*;r.*,"- llll" ,i.0,,,,,ii *r,*ro,,;:;i,il,;;;;ii"t"'tigotl'rn' 
1\t: .ote that

:r*:::l'r,','i.';l:i:i,iHJ.};i#jilffi lI{ilif ffi irrTl',ffi 
{y

,,,,,,,,,r"*'i"l'af irutJ''5s!v:l1Y!4!l',)1,fl'l;; ;,,;.,1;;i,' ii,,'rc'r t'iffi' a sti.rtriht' '

,1,i, ,,n'" anri c'ruvoltt::,:':','i:::1::::l:';'J;;.' i*"'1. Irxletxl' t'e ,r'o'leurs

:i;l;l,l i*, Tii ii;:lr iiii ir1h"il,ffilii:,i'*,::*' 
',.,.''1:ilillt:',,:.']:;r;::,1]l,ill',lil.,'ll',,.l;;o:liil[:kl"i",'',."'""i*r'lc 
tr'; 1r'l: sulrjc'ltcrl 

r rilre silre Io DU rrl(t'{r\' '.tu 
,1r,, sci.rrtilii: rrii:tlrorl.

to atklitiorrirl rcsciil'trlt

T1nrs. in tltc t:;rstr ()i'*''"t."^'u"] 1]"1 
t*t"lt'u'*t' $'c'vt: sltorvrr that Sarrtilli

:rrrtl t:ollolts l"tt'tt t't""'i1:tiint*t"tt"l tru' "'i,"tiiitl'rrrtttl"r<f 
ig,or-t:tl tllc alltut*

rla*cL: .{ t:xpt,r.ir'crrtiritj;.t,t"r"r'.'^rut ,r,rfi,.,,it' gr'.:1tctl tt,'ttt.il l'at is c:urs1llg

lurrlr:t:(rr,sil1'r- 1"t'1'lt,""i ;i ;i;^ti;''t"'' t'f tt'"'"uti}tt'nratical scictr't:c couuttrtrri'tY art:

t' iic'it:r.c rr gr.a,<1 ,,rrri..r1,rrr.-,1,.,,rr..r,r.,11'tt'.,'"";t;;t,r-li 
t.gt'tlx, *'s tr siuglt:

rrtritt'rl [irrt't'ittttl t" 
'""i"'""'r',,-tt"ti 

""''l'utt'- 
t,rl 't 

it'"t't'1o itltittk iittrl trotttlttct

these grertt 1"u1'1t""t t''rl rrtvstelit's of tlrt' llirivcrst:'
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