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Abstract

ln a sclies 9f 1t11rcls, Strntilli ancl collaboratots rele:rsccl I'ilrious stlottg

strlt€Inc1lts trgainst the gcl)eral theory of rclativity (C]'l'Ii) artd tlIC strtrn-

ctzrrrl ACD\l lrodel ol cosnrologt'. In this ptrpcr u'c shou,thtr,t srtch claittrs

trrc clue to lirrrclarnontal rttisttrtdot'statldings of 1,glv basic collcoPts of gIaYi-

t1tio1 11ri c6snrologl'. In othel rvolcls, rvc shorv that S:rrttilli trtlcl collabora-

t6r-s clerlolstla.tccl lothirrg. Lr lrtrrticttiar, lhel' dcnrottstratcci rrcitht:r lhat
t,he GTR. is u,r.orrg, lloi that the liuivelso is ttot cxirtrttcling. \Ve also shou'

that tho socalleci iso-glavitation tlrcor'1' (IC'I) of Santilli is in ttttrcloscoPir:



c()rrl,rilst \vith gco(.lcsic lrrolion arl(1. in 1rrru, ,,,i1lr thc }:itlrrivalcrlcc l)rittciplcr

(lil))rrrrcI.,,.,,.tt,.,,.,f..ellcrLItitlrattllvr.e.je<l1t:il.l,.irlui11]..rr'eslttllr'tlrlrt.iil'
tlrtlttglttlrcsocallciiistr-rctislriltcorticlr.cllt'cscttltrttitttcrcstittgtil|cr'ttzrtir,e
(sirrriltir to t6c tire6 iigltt' tf"'t:' lrisro.icall' irt.,.st:cl ix' Z*'ickv) io t6tl

l-,triverst:..,*1'n,''iu"-llt""oqttttiit'"rir"llrt.'iltoIr'ieu''itttrtlstllelt:1cc:1'ctl
fi.cltlt a clrrturiilatir,c llrlirrl rll 1.ig\y |lggiLtt'se t}rc 

"{Tt,.:l 
of isc'r'r:clslril1. is 1(} 

(j

snrzrllcr.i.harr tlrc,,n".i ,",1.r,,r.tcr1 to rrciricYc,the cosrrxrlogicrir,l |crlslri[t'

I)a1ltlt,<ltltliciittlrl ttl thc 13()t1r l-iir.t,]ltlar,tllllriggcr,o-\1--"Saritilli. Ircp-

irrg that tLi, o,ill p,,r,r,ii iu,,titti to urrrlcr.starrrl ho\,G'I'Irl au<l ACD\l

cosr*r1o91,.,,,,1ir'rrlurL a.rrrl. lrr t,r'rr. riill ,.r'rrit 1ri,r t. *'it1<5a* iris

..,,,,, ..-r,rl,.g clairrrs iu graYitatiotr irutl cos[rokrgt"

Kevwords:gr.irr.ittLtiorr:ct-rstttcrlogr.:E<ltrir,irlcttct'l,rirrt:i1lIc:tlxllalrsiotrtlf
IIrrivcr stl.
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1 Introduction
hr a srrr.ics of ptrpcr.s lll-16] Sarrtilli clairils to itavt'iirtrtrtl valiotts fl:rrvs irr E'iu-

steirr,s Cf-I11 l30l nrr,l ti,ni sttr'h flau's catt lrc t'.r'lcr:tt:tl tl,,rrgir his s.-.zillc:tl ICI'f

|3]-lr-,1 Itr tliis 1,..,,....u.. r:]ar.il'v t]riLt srtcli sltlllltlst'ti lIirlr,s ar.r.5{1111I!,111is1.tr11-

r:cl>tio,s I^.Stirrtilli orr ilrt:1)aslc c.rtrr.r,1rt, ol itr" G'rll illst.ati lrr lrallicrlltlt'

Srurtilii rloos rrot krror.l:,r,1 ot'tlot:s 1IO1 illl(iolstirrrtl tirt'EP' otr $'hich' ltot otlh'

thc CITR, l)1rt all thc rr|tr.ic tLc'olit's o[ graYity alc firtrtttlecl [7]' \\rc also slro'"r'

that thc 1(,1't' is rrot Yiable. fotat ltrast t\\io furr<larttclltal lCilsous' f'hc' first is

t'.trr..tj.ai. t1c l^ttcr trxprr.irrrrrrrt^1. F'orrr.tlu' tht:ortttit:a} 1;oirrt o1 r'io$" Sa'rrtilli

l5l clairrrs ir*ict:rl ttr,,t iri, ti,r.,,lrf is lbt,rtlt:rl r.,tt tlt. Fr'.lrtl llcrrtit' tlf Diftc'crrtial

(,leottttrtlr' lSl. \\'c shos"tlttrt Sautilli's itrtcr'plctatittu of tlrt'Rtrurl idtlrrtitv is

\\'1.()l}gft'tlrrtbc-,tLtt]ri:rlratlrorrrtrticrrlatl<lplrr.sicaillllitttsrlfl.iorr's.lnfact.()ll()1Io
han<l sarrtilli uratlrt.t[ittit'al]r' tottfust's tl tLtl tt:r'soIs rvit ]r 1;scrlrlo-tt'trsol s' Tllis

iss*e *,ris,r.r,iorrsly,li,"ifi,',f irr [9i, 1;rrt lt.tt'*'. Lt't'xittttitttr it fiotrr a sligStlr'

tiil1er.cut lroirrt Of r.it:u,. ttsiug tlttltlt:firritiorts of ttrtsoLs itritl Psclrtlo-lerISr)1s irI

thc classical lrOok l1()1. Tliis lCt'xarrtitrzrtiott is tttltrt:ssitLt' llet'atrstr Sarrtilli arlrl

crrllirl_rtx.irt.r.s irrsist ir,'n ,r'r.,,rg rrriitlrt:rrratical irttctlttt'tirtiolt ol tlttl Flr':r-rrl Irletr-

tity iir r.ecent o',,,r,, iii'.:ii1. i,,,..,,r,i1rg ftutllt)l t'oririrsiorr' Orr tlrt: otltt:r'ltittt<l'

Snruitti plrvsir:al1r' tlcics rrtlt titke irtto tltrctr'llttt thtr EP'

Fr'tlrrt tlrt: ..x1,.:.i,,,.,,,ta1 llcrirrt cl1'r'it:s.. t]tc itllstlttctl tlf sllat.tl-tittt(] (,u1,\'2ltluC 1lI

tlre IGT irrtl;lics n,,'n.,,,.,,...,1,,it,tltltttrast rr.itlr getltlt:sit- ltttltiorr..):']1.i,, tlrt.rt. \1.ltlt

thc ]ip 17. t3] r.hiclr is totlav tt:stt'rl NitlL,, l,rccisio'r of orrlcr l0 r i 
J1-l' 15] \\Ii:

irlso strCss t1rit1 . stiutiug iioul tlLt: histoiit'a1 t:x1lt'titttt'rtts 1rv l'othttrl Ilirtvils irL

lEg0 [lti]. ,.,1,ic,1, t,,rtc,i-it,,, ,,,1.r1.'utctt('tr 1,,t:tu'tltltr irrcItial arrtl gra..itatitlttiil ttti'lss

ri,ith a 1xr:cisiou ,,t or,l,,.. l0-i. tlte EP hirs 1ri:t'tl tt:sttrcl u'ltil ii1$;rYs itL' tt';Lsittq

pr,ccisioul to<lav tlrc E,P rturrtlr as ir frttttlatttcrrtal plirrtriplt'of ttatrrtc llTl' 1'1rls

IlIC.llIS tlrtrt thc: IGT is irt vtrrv strollg uolltlasl witlt totrs ol ilatii collct:ttld irt

ut<.rle tlrr,tu u ,,.:'"ttt1: t'rrr1 tlLt'r'ctirr'(l lIIllst lltl rrltiulattllv lt:jcctcrl'

Lt iurotit0r s0litls of l)iil)(11 -s tt1tt1 attttotttttl(ltttt:ttts 118 22i' S,rrtilii ttrtrl t:ol-

1lt]lortrttll.s t:Iailtl ttl t,,"., r.,.t1',.t l'at.lorts fltll,s itt tltt: statitlal.ci,\C]]]I rrrtltlt,l c,f
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COSlrlologv iul(l tlrat thr. exparrsiOrr Of 1.he {.rlLiVeIse tralr lrtl tlistrrisst:tl tirt'ottg}r thcr

so-.,rr11,,,1 i.,,-rcrlsirifl. Ir1 this l)irl)of \\'o iLlso tri;rr'if'y tL:rt srtt:lt sttppostrtl 1l:Lrvs:l|e

str.olrg r,iscorri:elttittrrs lrl Sarrtilli arrrl trtlllalroLitt,ors <;tt tltt: ll:tsit: cortct:Pts of thc

stzurrlartl ACIDII rtrorlcl of costttol.ogl'' Itr pintitrtrlat' tlrc t:laitti t'lrat ''Hubde'S

law establislres that the msmological redshift is the same for all galaxies hav-

ing the same dislance from Earthr in all directions in space. consquently, the

coilotures on the expanson of the universe, the acceleration of the expansion

and the big bang necessarily imply a return to the Middle Ages with Earth at

the center tt ttre universe". or sirrrilirl clairrrs srrclt tts tLost: irt 11|J. lll' ;Lr''' \'t'I1

l.rt)r,, t. Irr: crrrrr,lc1clr. g,r.tirrg a1 tlxr populalizirrg lcvt:l of 1;lrvsics {irll<lo|c :lttrl

at tlic irigir sr.1lool tuvirl. At. srri'h lcvtlls tlx'sirrrilalitt'lrctt'cctr tlrtr lJttivtrtst'l's

rxparrsirfrrrltJ*c-sttff?Itf tll att expaltrlirig Lrallot-'tr - s'iricir llas ttt'' t+'trtt'r - is

cxitlahrcrl l213l. Frorn a tccrltrticill lloilrt tlf vict'. thc l-itrivt:r'sc is seltltt as iI Sl)iic(r-

lik' 1vp,,r-slrfacc ltatittg 1I0 1cutcr. Also. 1hc so*t:a]]ctl "ctlttjtlcl'ttt't's" tltC lttlt

.*,r,.1,,"t,1.,,r. Iustttad. tltcv alc alr1r1it'iitiorrs of rrrcttic tltcolics of glavitr' (r'hicL

iLrc t1c,1lr- r'ia56 applilatiorrs. lraserl orr tlrc cxtlcttrcll'mr11-ttrstcci PIccisitltt

c,f thc EP lZl ). startirLgtlrrrrr tlrt' (l l'Rl tt, tltO costttolc'gica1 tllrstlrYatiotts trttil ttl

tlx,C,ostrrc,krgictri 1)rirrcipkr iv[ic1r stirtr-rs tltrt1 "lltirl t]tc tlistrilllliorr of tliattcl'

iu tltc Uuivctlstt is itottlogcllcolls atrtl isotrgpi(: tvlrt:tl vitru'cltl ott a liilgt'rltrottglt

5f alc" 1i0. 211. i.0. cxact.lv llro trPPosilc ol satttilli's \\rlolI8 t:lailrt tlrat thC Etr|tlr

is t6e ceutct ,1 tlc [,ttil't'r,.c. ]'irrailr'. \\'il itlst-' shon'1:itafillthorrgh tilc so-cal1t'tl

iso-rcrlslift [1E.22] corrld. irr prirrciplc, fel)lcscrllt ati altt:r'lrative (-sirrrilar ttl tltrr

ti'c<1 liglrt t,5colr.iristoricallr,ploltosctL ln'Zu'ii:l<r'l2il) to tlrc l.l'lrir'''tst't\l)irlr-

siorr fi.rlpr a rlralitativc ptrirrt of vicn'. i1. trLtlst btl rcjctlteltl f|orti a qtrtltttitativc

,oirLt .f r.ieu. lrcc:urse tLrt: t,fii'c't ol iso-r'i:rlslrilt is t0*i; srttallot tlrlrr tlrt: ofit:<:t

lcclttcstt'r1 to at:Itir:rr: tlttl t:ttstttolt>gical l t'r1sllifl'

2 Confusioll in gravitation

Iirr tlrt: s.kc oI <'lciilrrcss. x,o lcctLll that Sarrtiili ctLlis "Einsten gravitation"

rlur 
'nclrrrrr 

Eitrstcril fir:ltl ctluatiotrs u,ltile lir: t:al]s "Einstei n gefleral relativity''

thc Eirrsteirr {i<'kl cqrratiOrr in 1>Lt,sctt<rc of sorLti:Cs ltl-ltll. 111. 591 . Ailt'r thi-s

cliirifit ug. \\io call plorli't:il s'ith ottr alttLlr'sis'

Stxrr. o{ Sarrtilli's \\'r'orrg t:lairrrs irlc ltistolical. lirl trxiLrrtirlt'. irr [11] {'hith

is b^sicali' ii l.(r\:j(:u, ol lrl-[6]. Sarrti]li t'lairrLs thiit Loirrg iu thc vcitr'2()l5. r'r'c

t*.c,,in connection with ihe centennial of the first geometric con@tion of grav-

itation". This is \\.r.orrg. lt is iurk:ori tcll ktutu'tr that tlrt'GT'R.. of u'Lich this

\'(tar. is tlrC cCrrtCruri,,l, ,r'ns trot tlrt: fitst geotttcttic tltooIY of glaYitatiou' Ilistor'-

icall.t,. t5c, r'clirtir.istic sr:alar tlrcolv of glatittrtiott irttrtltitlirtrtl irt 1912-1ll l^'t1rtr

Firruirl, PIr\'sii:ist GrrrIr:u NoIilstIiirD ilI I26]-1281. ltas l)cCrt tllc 1iIst gerotttctlic

t5cor..r.c{ gyar.i1r,. Irr {act. it l'rrs rlt,r'ivcrl iluct'-r'caLs lrciiitc liirrstcirL's G'IR'
.l.his is u,c1l liuo\\.rr irr r,arirlts l)al)c1s tlrr'oughottt tho litctilttutr. scel iilr cxrttttirltl

tirc r.ccrc,rrt 1ra1rcr.[2t)]. 'lhis is rrot tlic solc u'r'orrg historical rrtistalitr 1x'Sarrtilli

arLrl collajror',,tt,rs.,is n'u f ill scr: itt tlti: iirllon'irrg. hr l1l. l1t)l Sarttilli alstl cllailrt-s

tlat.,Einsten general relativity is a sci entic religion". 1'ltis is torrrPlott:lr'\\'1o1tg
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nir<l .irrraru,cptable. .lt is irrrlegrI u't']l llrou'tt 1,hat. :tlt1r,rrgh liirrst't'irr's GTR [:]i)l

aclie'c<l gr.e1t sut,ircss (sct: iil t,xitrlyrlt:1hc opittiotr ol l-arttlau 11'1to s:rvs tltat

GTR i-q. ti,ge,t1r,,t.g.it1 rluariturrr licki fllrolr'. tlrtr lrttst sciotrtific tlitlor'\'ol all [1t)])

a,tl n'itltstootI tl:tttl. tlxpctittttrtttttl ttrsls L7 i7]. it itlso rlislllaVcti ttrattt'sltolt-

c.rrri,gs arrtl 1l1u,s u.hich toclav urtrlic iheorctit:iittts tlttostiott r'r'lttltlttlr it is tlrt:

rlelirritir.c tlrcr-,r'r. oI grar.irv 129] . 13 1l-[33] . Difkrrt'nt11' ftortt otlrcr' fic1<1 tlttroties

likc tlrt, eleltrolragrrctic tlrrrrrr'. thc GTR has ttr-rt vct bctlrt qttartliztrtl. This issut'

ar.oitls tlcirtirrg gr.iir.itatiorr likt,othi:r tlr,rirrrturtt tltt:olitrs. lxot:lutlirrg. itt 1,ttltl. tiltl

*rrific:Ltiou oi grar,'itatiorr u,ith tlu,othcr iutttlatttiorts. Orr tlre otltrlr'ltatttl' ottir

<1cfirurs Extended TheOrieS Of Gravity (E'f 0) iis a groltl) 9f st'rtri-<rLlssit:al tlrt'o1i

Irt^';rg tlrr: Lirgr.tirrgitrrr rrrotIifir,<1 rritir rcspt'r:t to t]Lt' slittttlatti Eitrstcirr-Ilillrt:

gr.ar.iLltiorrirl Laglarrgiarr. Sur'h rrrt.rrllfit;atiotts irtclrriltr 1Lc arltlltiol t't lLi!'1r-'l'\
tcr.rus itr tht: c:rtr.r'attu.o ir[,a|iirrrt.s (tclrrrs lii<c R2. RogRop. poBvopoBr6. B Rl

R kR) ,,r.of tcrrrrs s-ltlL scalal ficlds lrcirrg uxt-ttiittitttitlh'corrl;lcrl to tltc gt'

urr,.,t,.rl (tc'r.s lil1r t'R) l2gl. l31l lf3l. ln iiLct. tlrt'sc kirrrl oi tt'l'ttts altr ttstr:rllv

c.rLsirlclccl i1 r.1r'i6irs ,.1r1r,',,,r.1r.,r, tlLat rtt:tettrl;t to lrtrlit,rtttr titcl lttrifit'trtiort iltl-

tn,ccrr gtavitatiorr arxl tLc othcl irrtt'r'actiotts. Attc,tlrct irrtPt-rrtartl issrro is thilt'

frorrr t5c c6st16[rgicrtrl 1-loirrt r>f r.icu.. sttc]t cxt,t:ttsit-rtts oi'C,l'lR carr gt'tr"tirtt'iu-

flati.11r.r' :rp1t1gaclrs t jrat lcsult iri vclv itttpolti'Lttt attr:tttPts to stlh'c viit iotts

,r.olrlcrrrs gl fho starrcl:rlrl I.irrivctsc lrorlcl. staltirrg llrlrlr tltc lristolit:al urtlk tll'

Stiirobirrskr,[3 1] . \\,r: st|css that. tliflir|outly li'orrr Sarrtilli I1l-l6l I111. n'er ittc'rtot

clair,irrg tirui t.t,,, ClTtl is \\.lo1rg. 1t is t'cll llrort'rr 11ritt. cvt,rit irr thc gtrtrcral

fi.ar,c*.rk of Ii'l(i . tho Cll'R crtltirlu.s 1o sctvt'trs tjrt: rttost itttlrolt:utt part oi

the str.,r:tru.o [2U] l:f ll-[33] Thc l]f'(,1 rrpploit.t:lt orth'attcrtrl;ts trr rrtrrlr*st:rrxl

if (ancl li611,) rvt:ak irrr.rrlificlrtiurrs to tlro GTR sttrrcttrl]c (ritll hcl| to st.rlr'c sortttr

tircolctical arxl obsclvatiolal Ploblcrrrs [291. 131l-i331. Ilistori<'a11r'. tltt: satttc Eitt-

str:irr cLlirrrt:rl that the (]TIl stluttruo t'r.iulrl tiot b0 rlofirritiYC [;tll. It is itrdtrtlrl

u.i:11 litrot,u tlrat. rlulirtg ltis fatrtotls li'qi'itlt:lt tlrt tltt: iurlfit'rl firlirl tlrtron'irr tlrc

lltcst vitiLrs ofiiis iilo. Iiirrstt:in rrttt:rrtptctl ttt tcltliztl a tltcolv tit:Lt lrtr t'allcd tlic

generalized theory Of gravitatiOn. lxrt ht: t lirirtetl tltat trtittltcttriLtical clifhtrrLltios

1-rrnvurrto<l hirrr fiorrr o)rt.ilirrirrg tlrt: firr:rl t'cluatiorrs lil5l
Cgrrsitipr.irrg thc, gerrrtlrrl cotrtrtxt of r:osrtrologit:al obsct t'ittiolls. ollo alsci firLds

otlrr:r.csrisirler.ati6rrs 1rrr1 llrplr.rirr,}res that sltggest cxtolisiolls ttl the CiTII {291,

l3Ll-1331. In I:it:t. tt>ria-r,tlic l,rriversc irl)l)eirr-q a})l)(rit]S to bc ttrrriergoirlg a l;e|iotl
9f ixxrcllratsrl cxltirrrsiorr. Tlu, r:osrrrologit'a1 rlr,tlittt't'" st:cttl ttl lre rlottritlattltl lt\'

rlrs s9-caikrrl Dalk Erx:r'gr.. ri'hich givcs ir largc rrt:gativtr l)losstll('llJOl-[40]. 
'fllis

rrsf irrgltrrlit:rrt i1 tlx'starriirrrrl pictruc is trottsltlclcti ils it sottlcil tll thc right side

o1't1r Fricilpitlrlr |purrritlc Robcltsorr \\-alker (FLII\\') fickl ctlr:itiotrs llt tltt:
st:rtt<1a111 Uttilctstl tttotlcl tltc glolral ilvttirtttics itlt: thivtrrr lrv t'his tllt-r:lustc|tltl

lou-zcro viicllrllll olrr)rg\,togt:tlicl rvitlr titc clttstctt:tl Dark llatttrr [36]-['101 ' Thc

g1rba1 li arrrgu'or.k is sll|rrl tlrc ''cr.rucoliiartcc tttotlcl" (,\ClDlI) trrrtl givtls. togtltilt:r

$.ith t1I(: CllIllR. LSS rirtrl S\cIa riirta. tlrr: rrurst gtlllCtztl accr:pttxl tapcst,r'v of

llrr: Ilrrivusc as it is obstltvtrtl toriat-. Orr tLc otlter'ltirlttl' A(lDlI cosrttologt'

slx.ru-s valit.nrs slrortt:otttitlgs iis t.lrc u't:11 ktrt-,u'tt ''t't.rirtt'irlcttcc" :LtI(l ''costtrologiciLl

Cotrsttl1rt" pr.(rl-rlcrrrs [-10] . Tlut iiltCttialivi' tiPl)loath ol ETC] trliiLtigcs tlrt: left

sde of t1c figlil eqrratiorrs irrstcail. attcrrrptitrg to athicvt: tltc olrsorvcrI costttic
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rh,r.*rr'r.* tlrr.rLgli thc e-xtcrrsiorr of thc GTR 129] , 13rj-l3il. In tlrc ll'f(l t'ort1 .xt

r.c tLo ttol lloo(i to sclllc:1t c'ir.ttiliiiatt's fol Dalli Etttrlgv arril Dalk -\Iatter' tirrrt'

crr,r.errtlr,. har-c rrot J.c1. bccrr forurrl. Orrlv tlrc "tilrsclvcrl" irrgrt:tlictrts' lleittg

cllr'\'irtul(t it.ttrl llarl'tltt tttattt'r'. ltavc to llt'talicrt ittto acctluttt' Tlrrrs' oll(l (lilll

tlirrii tlat grayitl sorrlcl lrc riifl!r'ort rrt <ilfli'r'trrrt st'akrs ['11] a.rttl tlrclc is loorrt

fi,.^itcr,,al i'c thcolics. ,\s a rcsu1l . r.trtiotts I)ari< Euelgl-arrtl D:rIIi \Iz'it'tt-'l'

t,orlels t.:rrr lrc acSicvgrl t'orrsiilclirrgf (R) lhcolit:s of glavitr'. \l'ltt:rtr R is tlrt: Ricci

CrrrvrLtrLt.C sc:r1ar. arrrl or sciLltrr-t(Irsor glar"itr.(S1'G) 1291. 131]-1331 . ri'lrcrt'S'lG

is a gr:rx:t.alizatiorr ol tlrc hislolical BriLrrs-Dit:kt: tLcot',' 1121. It htis lrt't:rt sltriu'tt

irr lllll tSat ii ath.arrr:c11 plojccts i-,rr tlx: rlt'tct:tiott o{ griLvitirtiottitl ltaYcs ((i\\:s)

u-ili irirplor.c tlrt:ir.st:rrsitir'1tr'- irilot'irrg to pcr'lirtrLi a (,1\\rs itsttouotrt-v tlrrorrgh

,,,.,,.,,r.,,t,,arrg11al ariri fi'rrrlru:rrr'r' rlt,pcrrtlt'rtt t('sl)o1ISr tltttt:tiotts oi itttt:tlil|t-'lttctels

lirr G\\Is alisirrg tr',.)rrr r.:rli,xrs tlitolics ot gr':tvit.1'. i.t:, CIT'R rLutl [iT(] - thcrr this

n'il1 bc the ttltittrrLtu test lbr t.Le ClTll
\\1. -strcss that rvc hiiu: bccl lbrc,r,rl to itrscrt this tligrcssiotr ou tLc E1'(l

to f^lsii\,Sarrtilli's crlailr that ''Einstei n general relativity is a scientic religion"

I11l
Arrolhclclairtrbvsrirrtilliisthat thclcisa"lackof ttltrarcourpatil.rilit)'of gctt-

cral rclatiYit,J. u,irh spcr:ial |r:larivitr.'' [ 1]-Jtjl. f 
l 1l. 1'lris is t1rtotltcl c]ctttotttatY

rrrist:riip, 'f1r1r,t: is rro iack rtl c'lt,ar corrrpatibilitv of tlrc C,llR u'itlr tllo sPt:c'ial tcla-

ti'itr.tlrcor'1'(SR'1') ii orro i-rosst:ssos a. lLotollglt tutrlclsl:itrrtlirrg of tlrc EP. rvlrit:h

is arrv of thc r.ar.ioris c.orrrrct:tcrl corrccpt-s itrrrrlvirrg. olI ollc ltatttl. t,ltc tltluir':r-

lcrrcc,f i,r:rtial arrrl gtavilittioual rrrass. attrl otr tlto othcr'ltatlr1. tltrr tilrsctvatit'rtt

br. Ei,stoirr tlrat the gritr,itatiotral "litlc'o" thirt arr olrst:r'r'cl exllilicltttlcls 1<.,t:a111'

ulhcrr stautlirrg irr ther glavit:rtiorrirl ficlcL gtrrt:r'atctl l11, a tttirssivc lrotlr'(fol oxitlll-

plc thc trarth) is crlrrir.alctrt to thc ps0rrrlo-lbrcc t'xptrricttt:t:t1 irt arr rtlt:oltlt':rtotl

irr.rr-itu:r.tia1) r,cfc,r't:rrce tialic 12,11. Orr,: of tll(r \i:tIir)11s itrtr:rptctittiorrs cif thc EP

irrrplics tlrlt ir gloiralll. crlr'r,crl sp:itc-titttt: is lotallr'flat [2-1] . Itt trt]rct u'oltls'

srirvitzrtiorral t:ftcr:ts trlc zrln'irvs loc'iLI1r- rrcgligiblt'iittcl. itt a lot:ltl I-oltltttz llirnto'

u.helt: thc ,s1;acr'-1.itrrc cau ltt: r:orrsirlcleil tiat itL ari cxt'ellt:ttt approxitttaliott. tlitr

SRT u,orhs vcrv u'c]1 12 1].

Sarrtilii rlefiuc-s tho 'lFirSt historical insufficiency of general relativity" as
,,lgnoring the refraction of star light passing through the sln chromosphere, with

co-nsquential lack of evider'lce that space is curvd'' [11,591. Thr,Lt Sautilli calls
,'historical " this arul tlrt' follorril!, srLlr|os,'rl iristtflic'icrrct:s c,f (]TR is a. ul\'stolY

:rrrtl l6rrrplcteh'r]o\v ts rrs. Irr our kuou.lctlge Satrtilli is irrtlt:r:rl tlic soltl I)cIs()11

u.ho clairris t.hat GTII has tlursc srrlrPoscrl ittstt{ficitrttcos. Irr itrtv case. llt'r'C tut'

tlrc valiotts rtrisc'ottct'ptiotts.

l. 11 is \\.ror1g that tlur GTIi ciirirrrs that ''the 0.87 arc-seconds dervi ation is

caused b7 Newton gravitation" 1trtl "the remai ning 0'87 arc-seconds devi -

ation have been known for a century to be due to the curvature of space''

ll1..l,g] . Itrsteatl. tlrc (lT1l rlerroustLirtt:s tltat the t'1rokr 175 att:-st:<rottrl
.,1;ctrrlirrg" of st.at. liglrt p:rssiug rrcal the Sutt is tltttr to tlrtl spttt:t:-titrrt: clul'it.-

tttr'e. trot t. tltt'cr1r'lttLye 6f spiice l')1l lrr the ClT1l tltc gkrlr:r1 spat:c-tiltlt'

is crpr-crl. 1et orr11.the spatial srrrfact's l21l . Irr I'a<rt. t.he ClfR is tttit lrastltl

dr{:
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ou spatiiLl (:rr|r,iLtrue lxrt tttt spii.cc-tirttt: cllfYat11lC [2'11 
'flrcttl irtC itttlr:Ct1 so-

itrtiorrs - fitr.t:xarriple t,Le Costrtological orttrs u'itlt k:0 - rvlttrre' altlxrtrgh

tlrc spatia.l st,t,t.ir-rrr is Etrc:litlciur at cottstatrt tiriltl. tlrc g1c'lr:r1 spar:c-tittttl

stL.Clttttt is ctttvtlrl. i.tr, it is rrot Lr;t'tltttziatr' lrrrt orriv t'tlrtfilrttrallr'flat

l24l

2. cllairuirrg that "0.87 arc-smnds do/ation is causd by Na,vton gravita-

tion'' iirrrl ,'The remai ning 0.87 arc-seconds deviation is due to to the re
f raction of star light when passing through the fun chromosphae" 111. 591

is r.t:r.r. \\,r()ug fi)r r.aliotrs 1e:lsolls. Filst of a]l Ne$'totL gtaYitatiorr atltrtits

iilsl,a1}liirrc:ous plolr:rgiition. atril this is iu ctlrrtlitst u'il,h the SRf . as this

tlieolr, t'c(lltciits irtttltactjorrs to ltave lirritc vclocitics of plol;ag:r'tiotr' Scr'j-

.rrr1. terlav tLe lrcrLiiing olthc liglLt is r:alctirllr'tr:stt:d firt tttattY sta'rs llltitllt

t .c \1.IJ'f1r. Ii.u1r t1c, Srrrr r:lrlorrrosirhetc. The t'tttilc skv is iu<lectl sliglrt11'

rlistgrtgrl t1u.t6 tlrt: glavitatiorriLl ileflct:tiorr of light cattscrl I)\'tltt'(titt
(r:x..,1 tlir: arrti-Sriri rlilectiorr ). This t:iIi:c:t has 1rt:t:tt tlirscrvctl ix'tltt:
E,,r',,i,,u1 Sp:rgc Agt,trcv iisllorrrctlit satcllittl llipi;lrltros l'131. It ttttlitsttlctl

llr,, t,r,:itiotr> r,i ;rlrrilil l(l :lirls Il:ll. flr" tr':tlll:;rr]l(''' \\illt lltc l't''r'itii'tr
,,trlir. GTR rrt tLo lcrcl of 0.1-} perccut l1l3]. (llcarh'. tts tlrr,: \trvtorriiLtt
,..,,i,,,. i, t,xrLtllr' lrirli'ol t,lrr: llirrstr:irri:ur orrc. a llccisitllt oi thtl lervtll of 0..J

1r,,r',r,.,,1 1rr1:s girt i1 trrr ult.iuiiit('\\'ilv the ltossilrilitv to t;ottsitlet tltc grtir'-

itnti,,rr1rl 5c11lirig of tlx, liglrt irr ii ptrrtllr'Ncllt.,ttiart t:ottt<lxt, 'l1rirtl. the

. Sprr 1l1.errr9s1;1rc1c \\'ils \ror'\. rlifle:tcut itL tltt: past arrtl it u'ill lrr.: r-clv tlifli"t-

crrt irt tltc fttttuc. f1lrs. if tlttr atrtltt-rl sholritl l;c'collcct tlte corrsc<lttcttct:

' slr,ultl lre thtt. as thc coltlilntiorr of thc Srrtt cltlt.,rttospltclc is exactly thi:

s:,rc ils t1rn1 of thc r:orrtlibrrtiou oi thc \cu'tortirtrr thct.rn' tlt the l)rescllt

. tirrrc. w(' irr,c t:rt1r'e1t1r. livirrg irr ir \rr')' special peliotl iu thc hislc''r'}' of the

so16r.sl.sterrr. lrgcllse tIat corrtlilrutiott u-as vcrv difli:rt'trt irr thc pttst iirttl

u.i11 ltc r.cr.r'rliflc:r.ult iri the lirtruc.. Clcar'1r.. tiris issrrt't'tlttttot lrt'talic:rr

-r't iortslr illl,r ;rr r,,llltl.

11, is $,cll kilr-,\-rr thut irlso tlrc Nou.torriatr lltcoll' r,rf g|avitt' t:tttt lre \r'l ittctt

irr ihc la1lgrragt,r ol c:rurr,rti spar:e-tirrrc, l2-11. Irr fact. the EP is rrot rrttirlrtt

thc GTII tlcsclilrtiorr of tltc t'ottcePts ol gIaVilv [2'1]. \\rlrnt is ttttitltte

irr's r.isiorr is t1r, ctiutbitttrtiort of tlic jiP u'itll the lcit;a1 Loterttz

*",i.r,,',' l2-11. Lct rrs rCtrtttt to tLe -\ervtotliittt "ltrtivt:r'sal tiltter' 12+l Ft.r1

;1,; ;r,iilri", uf tcst pirrticlcs. the Ncu'tottirttt tltcolt' ol grtritv givcs l21l

d2xj dv
dtz - ax,

(r)

u,lr.r.c V is tl1: Ncr,r't6rriati poterrtial. Tlrc rttost iltrttolts itttCtPrtrtaliott of

tl*: Ngl,t(]ttiatr glarritatittlral tlteolv is that ct1. (1) rlesr:rilrcs tlrc "r:ttrvctl

1r^tlrs', xj it) alorrg t'Liclr tcst lralticlcs rrrovc itt tlre {ltrt Illrclirlcatr s1;:itrcr

inot s1t,cc-tirrrc) [2,11. CJrr t1rc otirer' ]rarrr1. tltctt: t:xists att altt'ttrirtir'''

,1,,.,'.i1rtiu,,. \\'1ir;lr is rhrc to (':utarr l2-11. rvlricL itttcr'1;lcts thc tla,jctrtol.ins

.f cr1. (1) as gcorl,sics t(I) Xj (I) irr .rr.r,.rl s1>a..-tittte [21] . D.talls ol
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tlris irDpolt:tltt issttC, ivhic'h still letrraLk lhat tlrt: c1:ritrrs

r:uLYatur.C ?r1.0 \1'1'olig. catr Lre iirurid iu 12.1] , Ile:rc rl'tl lilrrit

tirtrt thc soltr.co Crltratiorr lot tlrc' N0$'lt-,rti:rtt p0tcrLt.ia1

X
V2V= Vtl -lnp

j

cari br-' tet'rittctt itt thtl gt:otrtt:tric tilrl l2'11

Rort :'1nP

ll' Sarrtilli ag:rirtst

outsclr'tts tct tccall

/ )\

(3)

rvhclt' RoB is thtl R.it'tli tctts<x.

Orr thc otlrr:t h:utt.[. iirxl corrtlritl'to 11lt Strrtilli s crl:rittts irr ll]-li;] [1]' I-r9]' tlrtr

ilrrrrlirrgft.ortitlrcliglrtlli.i.lrt,stttristtott,ottsirlt:r.tltlttlllt:tlttlttttlstitttl;tlrtitttt
cxltCrirrx,rrt,rl pttiof tlttLt spactr-tiltrc is cltIYt:t[. llrstctriL' tltc tttost irrtlroltarit

.xircr.irlurit.tl 1-,t,ro1 is tlrr: EP. llclirlt: t,laliivitt"- this Poirrt. tt'c ltt'rtltl to stlcss

auotlret irnpoltattt issrLc. Sautilli claiurs irr l11l tLat thc irrcrtitrl trirLss is l-riggor

t1r11 tltegrayitatiolllttttisstttttlexplicitvtvlt)tctlouttthispoirrt'ilrccl' (7) of fl1]'
Tlis is i1 str.6119 oolrtlirst ri,itli torrs a.url l.otts c,f ttxptllitttctrtal arrtl obstl|r'atiotral

clirt:r. Startirrg li.orrr tllr faruous. historic,iil. t:xporitttt:ttts llv Eiitl-ijs irr 1{J08. u'litl

fbrrrrrl tlrrt ttrc tlifti:rt'rrcrtr is lt:ss tharr 1 palt irr 105 I161 . \\'e h:n-t'tltc r:xPctitttcttls

ln,Rol1. Iirotlior, rurrl Dic.1ic. u,lro fLrurrl that tlrt'rlifle:r'crrcrr is ltrss than l Part

i,l t011 {.1.11 . trrrrl tlrt,t:xlrclirrrerrrls L1'BragirLskr.:rrrcl Piutor'f'llrl. u'1ro fotrtt<l tllat

tlillh.ortco ls ktss tlrarr 1 lrart irr 1012 t'tc. To rlatt'. titc tttost precisn cxlretitttotltal

rCsults aIC thost'tibtairruri lrY Brlcssk:t ot il1. [14. 11-)]. \\'1to fi-'rttrtl that' if a

cliflor'<:rrcr: shorrltl r:xist. it nltst bo k'ss tltau 1Palt in l[)1'1 Ilr otu ktto'n(lt'rlgc'

Iu: cqrri161c11c lrgtn'r,gLr iucltial arrtl gt avitiitirtLtirl rtttlss is ottc of titt' tttost Prct:isil

6f cx1>t:t irttcttrtal t,r.itlt'ttctl itt tlttl n holc historv of st:itlttt:e . alrtl it i-s totlii'1'

,nsiclcr.ccl tr:r 1;o a tilultrnir:trtal prirrt:i1llo of rtrttulo 1171. Tirrrs. tlvcrt arltrrrtting

.at cq. (7) of [11] is corloct. tlic t.lifleruncc lrct\\'cctt tlrc irreltial tttass atttl tlte

'ar,itatiorral tltitss lllllst irt: Iess tli:rtt I lltrrt irr 1011 itl ot'tlt'r'tt.t tlot crr.ltttr:rtlict tlrt:

lr.r.i,rgrrtal r.cstrlts (u.e strcss lhat Sarrtiili atrtl coll:ilrolatols irlrv:u's st|t:ssct[

the Clalik:iarr sttrterrrCtrt tliirt a sCic,rrtist rr]1tst tICv()l tissllllIt: llositiotrs irt ttltttr':rst

*.it,li exper.irrerrtal lcsrrlts [1(,. 17] irr:rcurltlartrre ttt t,Itc stlietrtilic rrretlrorl) Orr
(

the othol ltatrtl, sttcli a tliflilretrc,,, is t'otlrlllcttrlv rrcgligilllo itt tltc flatltet'or'l< tlf

tlassiciil glavit atiotr:r1 tlrt:ot it:s

-,\ftur llx.irrg clar.ifie<1 tlus fulclarrulrtal isstttt. tlo\\r \\r(l rrxplailr utll-v totlav tlrt:

Ep is cotrsirlt:r'ccl to lrc t[c rrLost irrrl;oltattt cxpotitticrrtal 1;ttlo1 tlIa.t sl)ilcc-tillIe

is ct*,r'crl. Tlr licr'poirrt is tlilt tlrt: EP irlrirlies tllat tcst 1li?rsscs rnust {irllo\\'

ge,clcsic lirrcs. T[is poirrt is vr:tv irrtrritivc. lrtLt h:rs lrt:t:tr:r1so tigorotlsiv tlerttott-

]trnt,,,l Ix'\\r:irrlrcrg ll:i]. Bctbrc s'r'itirrg tlxr tlt:r'ivatiou of this firtrrlirttLcrrttLl is-

-s1lo r'o stlcss its itttl;ort.i.rrrt c(,us(''Itl('1]L(': itr tlttl allsttt(ltl tli sllacc-tirrrc tuLl'iit'tttc:

gc(xlesic rrrotiorr is git'crr lx- straiglLt lirrcsl But ittstctirl. of t:oitlstl. all astrcll;lrt's-

icul ,-,bst,r'r,,rtiotis shot tlrat thc glitvitirtiortal ttrotitllt is ltot giVcu llf' stlaigLt

lilros, H01l(rc. t1rC orrl1. l;ossibilitr. is that slrirtlt:-tittt<l is cltlr,ctl. Itt otltt:r \\'tlt'tls.

Sr,ttiili's assrrrrrptigrr 9{'thc atrscuct: ol spacr:-litttc ctul'trlttlt: s}rc.ittkl tlttlrt,l{ir|c itr-

tiicatc a trracrostlopit: r'iolat,iort of the t:tluivak:trce lrctu'ccn the iuorti:r1 ttrass :rltt1
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thc gr.avitirti0rral rrrtrss. $,hich. itlstCittl. is ttlstt:tl \\.'ith tlrt: tlll()llllolls irtt:t:isiori of

t 1,,rit i,r l0t I 114. 1,.r1. (i1calh,. c'orrsirlctirrg also the cxlru|itttctrts l1(i 1l 15l etc '

it is r-rl^.ious tlLat Szi1ril1i's ,,iai,rr of tlur alrscttt:c of s1;iLt:tr-tiltttl cttlvrrttt,'t'is ilr

vct'r'st.,rtg ttttrtflitst. \\'itlt t,otrs of tlata t'o1lt:cttlrl itt ttloto tltatt a (l()lItlll\' No\\i'

i.t ris sh.u, th^t tlrc Ep ilrplics that tcst rrr:rss('s rrnrst firllou' gr:orlosic litres'

This ri,iLl i.rC also urr <:xr,Clicrrt cxirrrrplc c,i lrou'tlvrrattrit'al tlrlttatiotrs itrltl c:iittsttl

st.tuclluCS :rtisc ficitrt ollscLvlt.tiorrs. \\'e slrelss tlrnt iu tlrtl folltx(irrg rlctiviLl'ioll

u-c riosoh'tblltxr'l1:il. Lrrt tts st:tlt sttlrl.rt-'sirrg tlrat tro palticlt's iirc iit:creltltatirtg

i, t1c rr.igllrot,iroorl gf ii poitit-crult with Icsl)c(:t to a fictll-r'fiiilirrg i:tloltlittatir

s'st.,] (Xp) Il3l . Prrttirrj T - X 0 onc u,r'itr,s rltr\\.tt tlrt: follou'irrg tl<lttatiorr tLat

is loc;a11r' trpplit'al;lt: ilr ilcc tiill l1:ll

drXp ._ o
dTr

l,sirrg tlrtt t'ir:tilr tttltr outr gcts [1.]l

dXP dxu dXP

dr ' oT ai;
Differlcntiatirrg e<1. (1) u'itlt tcsptrtrt to T otte g-cts [1;t]

d2XP d:xu dX! dxu dxo a2XP

dr'? 
: 

' or or ax"ax"

CorrririrLirrg et1s. ('1) arrcl (0) ottr: ittLtttcrliillg11' gcts [1i31

d2x, dX! dxu dxo A2Xp

dT, ax" - - dT dT dxvdxo

llultiplvirrg both sitlcs,1 t't1. {7r lrr' 3y4} "rrtr 
gcts lli}l

dx"'ax. dX, * dt dt dt dxvdxo dx P

('1)

(5)

(6)

(7)

(8)

(e)

a2x ! dx\
Ax"ax" aX p

d2xA

dP:-
dxv dxo

dT dT

S.t,tirrg t : xrl iurrl usirrg agtrirr tlxr cheiirr t'itlc. T t:itrt be clirlitlatctl irL f:Lvor of

thc coorrlirratc tirne t l1i)]

d2x^ dxu dxo

dt, 
:- 

dt dt

d2X P dx^ dxu dxo dx^ d2XP dxo

R.eclllirrg tlrtrt t|e' [1irc]it:tei1 terttts ittvolvillg thc lelaLiorrship lrctu'ccrl Iot:irl co-

ot.rlirra.tci X 1r11 gcrrrcrirl r:t.ror'<lirrates x ult: hrttcrt.iorts o1 tltt: gcrrola) r:oortii1Iittt:s'

cq. (9) gi'cs irruricrliatr:lr-tlrt,gcrrrlcsic t:rlurttiott oi tttotiotr rtsitrg 11rt: troc-rrclitttltt:

tirrre t as paliurreter') lllll
d-x^ _r^ d!d{ f t^dlQt' d*n (lo/
dtt -' 'o dt dt ' 'o dt dt dt

r-1ic1 is etrlpit.llgrrt to tlro st:trrrl:rlrl gcotlcrsitt t:cluatit-rtt n'r'ittctt itl telttts c'f tlltr

scalar' p:tlarrrcter s lllll
d-*n _ _ rl ql q: (11)
dsj 'o ds ds



ClcaIlv. I)asc<i 0rr tlrt: cxt,r'erttc lrrelcisiott orr $'ltich t.1rtr EP is totial'ttrstt'tl zrrrtl vet-

ifierl. the tlettrottstlat,iott that, u'e ltitvt't<:r'itrs'tx1 1tt:r'rr - i t' tilat gtrorlcsitr lttotiolts

rLrisl i161t th1 EP - rrltirrratt'lt'lttltrs 9tt1 Salrtilli's IGT' n'[iclt is irtstt'atl filurtllrl

orr t,hc itl)sr:ttt:t'of ctirr':rltlrt' -\oti<:t' lhiit' l.iastlr1 oll t)l1l tlitit:islus [5tt] ' Sautilli

attt:rrrPtc<l to tal<c irrto rluc a(itorrlIt tlrc EP irr 159l clairrrirrg th:rt ''This rai SeSthe

questibn as to whether Einstein's Equivalence Principle also holds for exterior

isogravitation wtth a source. Einstein supporters quickly voice thelr opinion that

tfrii is not the case for the intent o{ invalrdating isogravitation" a,tl tlrrrt "ln

particular, it is easy to seethat Einstein's Equivalence Principle is maintained

in its integrity in multiple ways. First oi all, the projection of isogravitation

on the conventional Riemannian space over a conventional field coi ncides with

Einstdn gravitation with consequential trivial validity of Einstein's Equivalence

principlel Additionally, the Equivalence principle independertly holds also on

the Minkowski-santilli' isospace over isofield by very conception of isotopies"'

Agai,. Strrrtilii 1risrp1ft'rstarrtls tlrc hcr'1roitr1.. Tlrr'ltlobiilrrt is tttlt t1rrr Ptltcrltial

c()rrtlilst lrcttor,tt thc l-P iitttl tltc "exteriOr isOgraVitatiOn With ? SoUrC€'' As rvc

h^r.c slrr*.rr .l)r.rr,c. irrstt:tirl tlrt,r'cal plolrlcru is thtrt thc alrscttr:0 of cttrYuttrtrl is

irr rrrtLgloscol)i(i c.olrtlasl ri.itlr tlrc i-P. lrr atlilitiorr. sorrrt'c-,fSarrtiili's rrl:lirrts colr-

t,r.arli<:trr:rc.iretlr1r.. IrrfircrtororrclrarrrISarrtillii'laitrrslhiittllc\-il(]rrrr)rIlirrsttrirr
fiell orlrr.tiolrs tuc \\rlo1rg. scc [1]-[(r], [11. :-r9l alrl thc bc]orv tlisctrssiorrs Ott tltrr

o1,her' 1tarrt1, itt orrlct to itttullrl)t 1''tt'st:t r'ltrg thc IIP' lttl is tbtt:erl to lcclttce tlrr:

I(,1'I' to titt-' r'acttitttt Eirrstcirr fii'ltl t'tllratioris [''rt.t]

Otlr.t. 1risr.or1:sptigrrs lrr.Sautilli lcsult l'r'rittt t1r volr'\\-lo1]g claitrls that "lf -

resptrtive ol the above, the conjecture of curvature of space has ben unable to

represent wi t hout ambi gui ti es t ruly basi c gravi t at i onal srents, such as t he f ree {al I

of masses that has to fu necessarily along a "slraight" radial line, the wei$[,5tI

bodiesin agravitational field, andother badceventsthat areclearly reprgrerted

by Na,vtoniln gravitation'' [111. Of (]onls(,. tlrt'st-'tltr vctv clt:utctrtiit.t'rtrlsliLlics'

First <tI al1. urt str.css that a iiurrlarrtrrltiil cttttstrititit useil ttot olrlv lrv liirrstcitr

irr tho <lerir.atiorr of the fiekI t:rlltirtlolts 110. 2], l]0] , but also 1^'Sc]rrvzt]'zst']ril'l

i,1il,':li*,:l;:1;l'lxilit,ll'l,I'lilll 
,ii,il::il;Hii:Hili,t:nj,:T"iitr1to^c 

,u tlat.gC rlistatrCes. the gcttcral relatir'lstic g|tiYiliitioltal ficlti rrrust

Ner,r.torriatr glar.ita.tiorral fickl. (.11r:arh'. tlrc ri,eali fickl alllrtoxitrt:Lti('ll \v{11 lis l'{'l\' I
*rcll tr.:u. 1hr: Earth's srrlfact:. Tlnrs. trcglttr:titrg tlrtl lriglrtlt-oltlcl tt'lrrrs irrl tIrt'

g.,c'a1 r.glatiyistitl gr':rlittLtiorrrtl ficlrl arrri corrsirlr'titrg tlti: NrlvtotLirrt^r.irlrP{'rrt-

trrrrtiou 1>cltttits ttl ti)ilot'tlt lrotll of the litlt' fall ol rrrasstl's thi: ur:iglr1 'rf l;t"lits iu

^ 
gt.iL'it.tiorral fick1. arrtl al I of tlrc otlror 1;asic crtttts o1 \t:n'tolriatr gt'a!italiorr'

Sccrrrrtl. ttsttilr SiLtrtilli tltlcs ltot tttttlctstittttl ltou'tlic EP t'oll<s' r\s tlrtl rttotiott

ot)(-rvs ttr(r gcottcstc of cc1. (11). locallv it gtlotlcsic lr''<lottrt:s a "s|r'irig1tt" tatlitll

lirre- arrrl tittt fit:c [l1i of ,rr,,rr,', is corll>Lctc'lv ftltrttrl alsci itt t'lrtl llrll GTR Irr

ot.lrcr.u.or.rls. for sholt rlistiirrcrcs u.Lctc tho gtiivit:itiorral 1ic1tl tarr lrt: trr-'trsirlclctl

coust4rrt. t5c gcorlssir:s of :r cruvcrl slrtrcc-tirrtc ur'o oxtl()rllclv u'oll ap1>r'oxitrtattltl

lty."straiglit'' ,l,rrlirl lirxrs sf a flirt -slract:*litlttr ilt tltc sitrttt's'41'tltat' a ctttvc liuc is

loi:allr. u.e}1 al>ploxittrittt:<1 bt'a st,taiglrt Lirio. This is atiotltct colisu(lllolICt: of Ilirr-
_ Jfta

stcrrr 1-r1u5.11c1gc l-r'rttciirle: in an inertial frame Of reference bOdi eS (and light).$,



obey Nardon's first law, moving at constant velocity in straight lines. Analo-

gously, in a curved spacetime the world line of an inertial particle or pulse of

ilght ii as straight as possble (in space and time) [ssl Orr tlx: ot]ri'r ltarrtl' tlrtr

issric tlr^t tlxr u'ciglit rlf lltlrlit:s itl a glitvitat.iorral fitrltI t:att ]lt" ac:ltitrYr-:t1 also lrv

t.hc frr1l GTR lras lrct:tt u'cll trxirliLitrctl irr lagl '

Arrotircr,\\rr,orrg 0iairrr l^.iarrtilii is ilrl1t "DeSpite One CentUry of studi es,

the,,actual" orbits of planeis in our Solar system have not @n represented in

an a@urate, unique and time invariant way via Einste;in gravitation, while they

are exactly and unambiguously represented by Naruton's gravitation and Kepler's

laws. ln fict, calculatio"ns based on the Riemannian geometry of the actual orbts

of planets, besides not bei ng unique due to the non.linerity of the theory, are

different than physical orbr[. and are_p!.!he same over tlme'. T,' iirl:ilr rlri'

r.iir.r)ll(.(,lrr i,r, Ir,r rt: ry1j1,, ,1,,\\'ll rlr{, \-.1,tt;,,'.fr11rttrcnr"ttr Ilr xr ttiitr I t rz-r 'L

urrits as l2-11

lMq )^,, ) drl
ds- : (1 - j")dt- - r2(sirr'ed0' :do:) -,a:Y-

u,helc M g is thc solilt trrass. Scl,tirrg e : T itt tit tlt:t tlr .cottsitle:t 
tesl lrotlics

lroving iu thc ''i:rltrltolial pliilc" u,,,,.,,rr,1,,ri.,s to t'rttk-'r f tt," shapc r(Q) of

tlrc uear,lr. licPk)I.iarr. Dca|11, clli1ttioil qt:ot1t:sitl orllit ris l21l

1,- e2 a

Itet'os l-?P S

e aurl a are collstiults of irrtcgl:rl,iorr alrtl [2'1]

(12)

(13)

( l1){ry:
\)r+- &

^1'l+ 
-

\r6prtt-'

--{ (inM q
56ir - -. -- -'i--

(1 - e'J a

(
where

(-,orrtrar.r,to S:rutilli's clairrrs arrtl lr:rsctl uu IJilkhof['s tlleot'etrt [2'1] . it is rvt:}1

l<rrorvtt that tlrer Iirrc eltrttteut ol ct1. (12) is rtttitlue tleslrittr tht: trott-liltealitl' ol

the thtxrlr.. sero also IIr0l lbr ftrr.i]ielr'lerails. lirl. (1.1) is utoltr 1;r'errise Iharr the

colrespotttlittg Ncrr'1,ortiati t:otttttet p;ilt rr'lrirlh i>

1- e2 a
| - ,--- ---- .

I * et't'r Q

(1r )

cot.r.csporr<lirrg tri 5Q11: (l Itr firt:t. 0ri. (1.3) ttiktrs ittto ilrrc:i(lcoullt tltc lltCstlrtct:

of tlrt: 1rr.Cr:cs..1o1l (t-t). orr 1hc otluI lrtltitl. t'r1. (1ir). r'llit:lt is tltr: Nc$'tottitLtt

iiurit of cq. (1lt). is ii l.rctfi:ct I(cplt:riarr cl1i1;st'lrtrvitrg tlto st:rtti-rttiljor axis a irttrl

crrccrrtlir:itv e [2-1].
s:irrtilli also cLtiirris tlrat tlrc ''second hi storical insufficiancy of general relativ-

ity is rgnoring the dmtromagnetic origin of the mass, with consequartial inval-

idation of Einstern's rduction of gravitation to pure curvature without sour@s"

l1l], IIcr c Stlrtilli gorrclirtos ruassilc t'orrfrrsiort iurtl iittt'tttPts to PI.oPttgatc it lic:

irrdcetl t:ltrirl}s "to have identified the electromagnetic origi n of the mass via the

10
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-, 
I

d'c

full use of quantum electrodynamics, including advanced and retardd treatments

and showed that such un oiigin requires the neessary presence in the r'h's o{

if.1" tiufO equations of sourceiensor of first order in magnitude, irrespective of

whether the body is charged or nzutral" [11]. irr otltct'\\'olcis. sarrtilli t:lairrrs t]rat

1hc vai:trtrttr llils1,t:irr fitrltl tltlttatiotts alc

BGlr.:R,r- ;gik-it with i I -1 2 lll

$.irelC G;1, Rtt, R arrrl g1 6 zttt'tllc Eirrstcilr te1rsol . tlre Ilicr:i tolls()r" llrc: RitrCi

sr::rlirr.tiIIrl thc rrurtIic tt,r-rsor. l't:spcc:tiYelv (st:e 110. Lil.2l] ltir tlettrils)' attrl arr:

iu contr':tst ti'ith Itis c:cpratiorrs l11l

G11 : kT11 u1 ,

(r6)

(17)

(1rt)

*.1*:r.. S:rrrtilli clrLiurs tlrrrt k is a unit-rlt:pcttrlcttt crorrstitttt arrrl T;, slm shoit]r1 ]rt:

tlre'.sour@ tensor of fi rst order in magnitude" ar'lsing tiottt tlttittttrtttt ClcctLo-

rll.rrarrri(s frrl. 'Ilrc rcr.rlrs 'fi rst order in magnitude" slrorrltl lrC "referrd to the

condition of entirely repr6enting the gravitational mass of the body considered"

1111. irr lrtu.ticular Sn,,tilli .luir,,s tliat "the maSS Of the electron is of entirely

electromignetic origi n'' ttrrrl. as a corrsc(lncttci:. tltc vi1clt111lI Eirrstcili fiek1 cqua-

tiorrs of "q. lf Ol sloultl bc iusulTicicut to rcl)r'cs('rrt tirtr glavitatiottai fie1tl ol thcr

eloctrotr irt favor of liis cq. (17) [11]
Fir.st .l a1l. n.c strcss tLat 1hc G lR is a classical tltt'olr'. rr,hicrh lx' rlefirLitiol

tloes ,,ot takc irrto itcCo1u]t rllriirttttut r:11i'r:ts.-t)'IFtltc ot]rt:l'hallci' u! slrorv that'

c'err c6rsirlcrilg tlr,tclrso;s forLrr<i l.x, Saut,ilIi irt ii crlitssicill aPPlotr<rh. Sturtiili is

\\'l()1tg. Lt fac't. s'itlrirr tr t:iitssit:al lltttrtc\\'olk tt:C stt('ss tirat vac:trlrtLr' is tir'r'ltrurr'

i.e. u,o ctiurrrot litlcct it solllc() 1.('1ls()1 to llc iiit ltt-t lltt'st'lrt ilt vttlilrtttt' To t:larifr'

tlis isstlt. lr'c ploccrxl irs filllows. Lct rrs cttttsirlel tltt: clct:tliltl in tlrt'Iarrxlrl't[k
o1 r:lirssit.al tirr:ctt.igs irr tpl1rs of l sphet'i: hiu'itrg tlte classir:al Clotrrl)tr'rtt Ia<1irrs

Ie= 2 3 * 10 ti, meterS \\It,rrsc tlris apploar:lr'lrcc:rttst: tlrtl OorrrPtorr ratiitrs is

rrnrch grc,rtot.tlr:rrr tlrt: Platr<.li lcrrgtli. i.c. Is )) lp = 11i.* 10 3i metef S atrtl

.t,, 1r,r,,..' that tlre ClTll Jrlcahs tlou'u at tlro lflarrt:li st akl [2'1]. 'J hrts. itsstttrrirrg

sp[er.i1:r] syrltr]el.lv trrrrl t[c (]orlg1t1less of Sarrtilli's stless-telts6t Tij 
"t 

rn ' tt'c lt:Lt't'

t1e f.llo,o-i1g fiarleu'6r'li fol the fie:kl e:rlrtatirttts of tltc t:ltlcrltort's glavitatitlD:il

fie1t1:

unknown f or r.) < r < lo (we need atheory of quantum gravity)

I G.x- kT, 1 
"1 
- f orlocrsr"

\
\ G,^-lt forr>r"

12 hJ,AJ
tI

oLEq''L

-'r}r
W,

hi othcr.tor.rls. assurrrirrg thiit Sarrt1111's fickl erlttittiotls of ct1. (17) illc (ollcct'

thc.v a.r'c rrot iu r:outlast u,itlr llirrstein's fieltl crluatiolts ol cr1. (1ii). Ottc trrust

,,r.r:,,11,,1lse c(.l. (fZ) irr tlte clcctlort's itttct'iol ittttl ct1 (16) iilr tlte trxtclttitl g$

,rrrctrlr,. \ye sl.cssthat t1x.. \'acullrrr Eilstciu iic1t1 crluatiotts sonrctirttcs gertc|atc

11



solrln coltfllslott ltct::ttrse'olre (::lti ilsli: lIo\\r is it possilrlt: tllat cr1 (1(i) l(or'1<s'/

',i,,::l::,";1:lJ:::; l:i?xl

151l.i'crbatir,,"Einst-ein'squationsarenon-linear, andthisiswhygravitational
ii"ld, can be the source of an additional amount of gravity, so that a gravita-

tiOnal fi eld Can support itsel{." Lr otlLt,r'n,olrls. il is thtr ttott-littcar Pttlt o[ ct1

(16) ri,hich itcts its a sclt-sourr:c 01 tlt0 glar,itatiorrll fieltl.

Siurtilli iittclrpts to t,trdgr'sc Lis strorrg tuisttttrlttlst,:irrrlilig c,f tlris abcrvc tlis-

cussr;rl isslc l11, c'lairrrirrg lhtrt tlrt, Frcrrtl irlerrtit.r'of <lificlctttiitl gC<ltttt:trr'[81

shorrkl t:stablish "tne nd on purely hlfi'fi:snafig'ftrounds of a source tensor of

fi rst order in magnitude in the r.h.s of the field equations' ar:t:ot'tLittg 10 |1i-s t:<1'

(17) [111. lhis is nrr,tthol rniscorrccplit-rrr tltat lr : clarifv irrurictliattll.r'. llttt llcti;tt'r

u'r: st,r't'ss thlt srrclr 1rrriscr.r'rrr:t:lttiorr has bectt cliuifictl ljorlr tt llllrclr' ttlatltctttat-

ir:erL ,.irrt of vicn. irr l9l. :\s lrlcviotrslr' ottrlrhasizetl itlrc'r'e. \\'(' 1IO\\' r't'iirrzrlYzc

tSis issr.rc li6111 1slig-lrt1r: rliflt,r'cnl poirit oi vit:rv \\itlt rcspcct to [91. lrv rrsirrg thc

rlsl-irritiols of tcrrsols ri1t1 pscutkr-tcust.rts irr tLc classit;a1 l.rc.ioli lttll . .ts Sarrtilll

tttlLtica}iirr<lp}r1,sica1irrttlr'1ll'cti-rtic,ttsof

t1c Flgutl Irlcrititr' 1rr tllr rt,<rcrrt rvtir'lis [11. 12. l{.)l (ri'hiclr gctttlrtttt: Iitltltc| t:t-rtt-

frr,siorr). t5is l6tLtralyzirrg is t)ccr,ssa1 \', Iu atltlitiort n,tl Aist) cliscrtss tlrt:1;1n'sit:al

coltlitgr l)art of tlrg rrratlrctrriitical cxiur.ittrtiotL. rvhit:h is:trisst'cl irr [91. l'irirrh

.rE:-rilr (ror)a'{rt'rri t]r,, E.P-

S:urtilli ll ti. 111 c,l:rirrrs thiLt ur1. (10) r'iotatt's iltt Iirt:tttl itletttitv ofrliflelc'ttlitti

r'!"I'8"- r'X"l'8, -'l* 
J-oH:

- I'iudi ,V - gg'u t - I-),dx 
I 

-gg'' '

soorrrotr'lll n'hrd it II 0l
2U'^ 5l '1 R , gtv

I

- rlt't
'2

iiiih [E, 9]

beirrg 18, 9l

U: = ,SUIPu dx?'

J_ _

u;o = - gs;'

(1e)

(20)

(21)

(')) t

t}rc Freud superpotentials. $'ith [s. 9l

q

sce [8. !)] lbr dctails.
R.r:iulnttgittg o<1.

in [6])

e\p = g^o go* g'n

fl, ffl, fl^

(19). Sarrtilli u'r'itc's t|-rs'rt tltc !'r'crrrl itlcrrtltv as (eq (3 10)

RE- ?68- ioq

:u3+#:ntf
l',2

(23)


