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Tun purposs af She preseok wock s be sgprosch the
probilen of gravitatioal redistlo by & sathod of macssa-
i apprecisations. The fleed dlapter smalebs of o krlisd
Bistarteal sarvey of Ehe prodlss. In Supter IT, the
cadbea] of Das, Florides sod dynee for detersinisg seable and
pEntlonary flalds Sus Eo & clagls body 1s dsscrised and in
Chaprbar 11T this mothod in asterded 40 the fon-stetdmary
ARER. Chapter TV ia el te o AL - | of tha proapETiins
af dhe aooerkakdonnry oodid Ln the Floek approtiostden ol
in Ohpter 7 we acebos hlgher spprocisstleons.  In the Sl
samprbar, e pertlm of lass of mass G 4o gravitmblessl

raddatlae is discosssd.

Partislar polabs of nebadlen i1l be soplaiasd as w5
srocesd, But Baa genarad notation, which we use thooughoat
the wale work, Qs as Pellews.  Lawin suffioes take tas
s 1,0 5k and Gresk aodfimen tha valumm 4,2.% A&
aoma dmctes a parklal desleative sl 6 abeeks 4 et et
tarivatiwe. W take e sipathre of space-tles %o b a2
sl Gimh b b perely Leaginary, ss At e Flak apacs
mrtrin, L= en appropriote ooseliveks pysbes, 1n the Ermsker
dalEs, !-.j, Te demeia the Oorlstsffal syskals of tas first
feled by I'I-:I.-':':';'J:.l-"nui"-.'l..k: nrel throe of fw
sevond kinld by '1:"u7x:.1'






AT

Twi protlos of bloral T =0

The srssbient peview articles by Flrad' oo grecitetioe-
2l redietion rusber seperlacas any Svtellsd surmy of She preke
leas La gle prestt vk, I8 thkd oJespter, tarefars, we shell
mraly glve & boial anirsdaciie to the mbgjert, sufticdemil to
pose the preien La dts ssmersl seilises.
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what s conslisssd fo be & sors satlsfactory maroar.  Ha coo-
sidars & meak greviitiomd Slaif 0. oo msleh desisbes sely
Sligatly fram Flat spese-iise, Oalng s coardinsts gwbe x,
wtera = mre sestargular Cartesiss ccorfinafes iz S-opacs ol
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3 =ik, the setrle beaser B than glesn by

By * ﬂ“ *Fpy [1a1}

Thitir Yij [ Nogoriiier with Sbwir Firsk sel sadord partial dirie-
akiven)] emw small quanditiss of tha firat ardsrc.
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';L'l P :”, ¥ = Am [1.5)
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By & mow TamSlinT proclss,

Tijea T CTET, (1.3)
Ba ERE mealless §a b sallafisl by Tyjo s
'r'” TR LN [1.5F
amd T'I-.'I sakisfy th “osardiracts cordlblons”,”
' st
LT B [+ I [9a
Oza peaagrdoss 8t 1150 in simply St dsasl seee eqeation e,
falilrg the owbardsd prteciiol solution, sss obbslos
- Lr—u—ag (1.6}
I=
Wmy|p=-gtl,
Wh#dn L] and _\:" are bhs S-dimsrodame]l redios meciooa from e
erigla of zooofdasten to the Plald podat ol didodes pola mhsped—
ELvaly.

= sidazs tha .11 tlon, ar socrss, ba e
of flalie dleanslens, =S emiee of sase ot the arigin af spoblal
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fomplliatis,  He Gkt prosssds to calaleth the Joss af srsogy
par umi% Hma Byt scaros by comaidering the field ot o ddss
buived Fros Ure orlgls Tongs sosparsd G ths dssmsions of tha

peozea. HBs takma the sbress,; eoargr sl mooeobas of thE Ewe
witmilonal Field 12 be give iy Bls pesl terar, lfﬂfl+ t-,_"' "

whars this is dsfired by requicing 89 to aatdsdy

et ader® | - 0. {17}

From [1.7) b Fireis ao eoprension Fer e sospoensats af the assy—
iy peedotesnsar in teres of e Sarimatrss of thae T’.‘J Tals
anprasshom L geadralie ol beres o s sicond srder. Tt s
clearly ot umiooe s sevarel alterretss pessdciensars ko
Bein sibsegEmily propossd.  On Ube besls of Lhle sEpression b
than anlenlabss the teial ey of acscgy throogk o spbars of looge
Fadiih Bempardd @i Lie dleertions of L doarss and Sarcliles
that this cepreseris ths lass of smargy froz B scoros per i
timm,  S5silsr wark 8 tie Liresr sprecrimation by obhar uobore PRt
pdide msEking seeoilal 4o Hlestein®s peedee,
Daspiin the slogesce of thass remnlts, ssrioes doubbs =gy Be
Falidd a8 B0 WRell wallifiy.  Th affecl, tha lntarpeststdon af
‘tha BN Pup tha prwrltatooal Field soonge
10 graasticqmbla. & grést iy of auah p B Pis hean
Trand I_rr.'h-hnl'l'ﬁ-tu:l,'ll.'lh; nrv alHeer aed eorabisnd
uedsr gEparal ceooilustes tracefcomstiora or tey depsad oo ar-
bltrury wedrbar Ciedds.  Hezce, thers 1o & high degres of arbly=
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such mwthals. Pupthomers, a8 politsd ot by I-rru'r". e ap
praximsta 5” satedrad By lisaacizsblor may e canaideorsd as

i BEeil EEEle of s dlskriv®on of mattec: I oom ooal-
oulates the srargy tenssr Cor thin g.u, unlig the full [Rese
Tinsarived] Einskein oquatdons Ty
Fomd Hat e T, , &8t B stebls e boly vhich sits

— By Lt Wil Be

i adiibee, bad are smmll peenblbiss of tbe secord ardss.  In
cibr woards, they are @ the weme ordap of mageibeds s e
piried plamunar comprmerds, 11 sceld sees dhemiocs st da
order %o make phyrically saamingfel skatsmsants abosk tha flax
=F snargy utside U beds (sscimisg that o em Seline “esscgr®)
e @At po Seyond The firat agprecissatd on,

Ta pehen wark, Bt emabdera soluklecy of the Linsss=
Lied figld sqeaiions which wre singolar along o tlsslics werld-
Lire milck mejiveniie tha Bstory of o peiok salMpele source,

B b oamminey the pémpobure of the Blesarm tensar ot lacge
Alstencen S e seeros LS Lres of KB Pelres slassifisatien’’
af U Biemon tensar in vsces.  MHe rerelis e vlelated, On
the Tiew of £a8 prARERT aitlil, bF e reikdr el dhaskaber
af bds sewiees ard could only be ragemdsd ax prowisdoanal cokdl
prawed troe for the case la widah the smipes by an ertended
bady, Thde proof ia 4 ot i 3 IF of Hua
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& mambar of anthers hvss el 13 &0 bepind 18 lipaar
approxisation, wsdng the oebbod of Eipatedn, Infeld and BofP=
cann'? (ke WER meibod ] Thaey arches nt Alphly divicgmy cons
eiesdame. mm1jmlht‘nﬂuwlﬂnl'm
ahle asarlindts sprbee &n shich theme i oo pravitztioml redia-
oo™, wad s wappartsd e opbaken by Asteldsgeer . Odbere,
sk 48 Toeve 7, Bovas'® sl Sclibary'!, sladn ts bave abown thet
o EIN mathed dess mat seclule e pessibllote of cefiathen.

T divargetdos of thess rewilts =oufd lowd ooe b sespect Shat
portaps the EON cathad ta ot endoed co the oy of grasinatisn—
&l radiatd o,

Anckhar matasd has Bean Sevelazsd by Doenar o, dn whSch ha
ervliiges thé sifde a3 0 palr of eyl perticles cowecked br oo
Hprlcy el wxpands fhw oactric ael sthere guatditiss in 5 deckls
aarlas dnwalaing peg " ] prruiatic mews azd B
elmructeriotic Moarsdan of the sevos. B oearks docugd e

noond appraimaiies ol Fioslis conelides Yhat thr mrbe lases
S dpinl tz She moont of persicisoscc ssargy shish flows throngh
& largs aphebrd diFfwbieline 0%, Tho woe of the peecdotezace radzes
Aeslrbs ar 0 the validity of thls vary Ssiarsesing work,  Llss, oo
weeld Llin te s i@ probles badklsd with o more cenlistlc srucoe.
& differan® spproech hus bese slshorets] by Bacdi and ba oo
werkoza't. Thay ssssiber sn amesmatrie matectal sysbem eme
Flesd wlihin g rloss) mesfsce, tha ceat of Jpace baing sagty amld
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Yndlag 49 Mlatoeas 0% spabinl 1afieity. Thay than sbudy ssl-
wtlaas of Blnatels"s sguibless saly in vacue aod et o lurge Sa-
fansa from the sysbez: A Pectore of telr sethsd fa the wss af
& coanilagis speles spacinily medited to m reddwblos fHald. T
animrks @ Lp toverisecly Ssfized by the sEiel spEedET|  oars
diratss w, & are dhsesn such Wwt wow consdt., ¥ = cmEm., #
= totmrke, Gn the squtlm of an arbtgaleg 1ght ey, W lslag
tlamldia; & awardissts ¢ bs chowm e det the slesent af wres
af e femicfmss, == cacsd., © s comt., i oo mind OB &
With thess coondlratsa thay cen wribs the lins-siesest in & Form
malak Invalees Psic Cebdblone af = v, 9. Tha Sald sguevklons
for espty space thar ylald o sat of partlel dlffeceailal squas
tlomd i Uhese Toir (enedloes,. Noowrear, Hw wsosgbien 1s
e Hn4 mnch of s Four farctlons head the fare of & pelyooms
Lal in megetles fedmies o r, bag mith w7 A
pilag (eitk St derivatives) sars papddly thes e Lesssd
Fowes af ¢ oscerwisg, s= ¢ tenls b infladdy. Ty an
Ak Usal ke of tae flald far Srem U
sruree Ln Felly detsqmissd by & sligles Peosblos of o sl @
called ths fess fupeidon. Theic madn result s thet the sass
of a sywbe 13 ometant 1 and mly i @eare Lo &0 péee, aod AF

thars s maws the mads deersmsen moocbosioslly oo laag as it
Gt mems) gootiounn.  Backs™ bas geseralissd U wark of
Bordl Wy drspping e asmaEpiion of sxial syesstry sod chisdne
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plElles Pedalita, In the ws peesal chss Elgcw aTE Teo e
Punriions iradesd of com.  The Isdder ssdbaf sl Lessstigatis
dhe wrymplatin bakasdoeo of tes Blsmsoe isnsor in tals csase wrd
finda 1t tr ba smalogoas sr bk mhlen 53 obbalsesl e the Lissas
case, il end Newsss' | haes @talssd similer rerelts usisg
A TE— ——

Ther Piiegolag warc of Bamdl, Bewesn ond citecs bas gpsoad
up soms wary iotaresking eresses of ressare e generel FElaTiT-
ity Hemry. Howsver, S8y ars oHll fer frow solrieg the prdbe
lom of graovitabieos]l rediebios. &S Bis hesn polabsd out, thay
study the gravitational field oely iz vwour end ot & largs ddé-
tmry from thw (dappoeed) swaris, In oo cass Sa Ehey prove the
peaadbllity of soniinuleg tha FEsld Lrewrds anfl joiring Shes 46
a phyraleally mealiskle soires = la jarticular, the scangy Sansar
Luadd the matier wauld bavs b ba such ma b glvs & paalblive
Aereiiy. h-m-ib-ﬂqﬂ'“‘hphm“u-m
tha mupprasd smuscE by erasiming tap meymphbetlo Fisld sees e
Tikly be sussssd,

Wea®, then, msust s look far AF = are 4o Fled & satdefas—
yary sEleilEs to thw probles of gravitwiloeal redisdl=T W
mart cooadmuct b podel wdvsrme gloeeh by 8 eerbaln ssbrlo teamsor
By This et tecaos will hues to astlafy the fallowing eeoe
b ¥lonmn
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[L8} Thw margr bassce, caloulated by &@silams !"J-
-n_| ll”p Sist vaslsh sutalde a corbtalc Sscliks
‘world-tekes
(44L) Tewids Siw world=tube, te emcgy tensar meat yledd
u phyeically raalistle Lstelwitlem of satber, I8
18 diffimld b2 pive o comgrabersdws defaledon of
mhat iy maant by "phypsbeally Feelisk o™, bub m shoeld
ssrtalnly demond that Sha Ssanity be posdbiee,
Eaving chbulnsd s b eelsl, ow would then heee b axizest
Fhyadasily seamireful irforoetion frem 16, Lo all Ehe mac
WRich we beve Ssacribed sbaws, thle dovealeed saiieg shatesatks
shoat e bradaler of smscgr by relletlon end Baa conssgoent Joss
“f Wbe maaw of tac source, Femiear, = are emiTombed bere with
& oraal ELfTelers  Toare i3 oo such comcapt 1o peveersl Felagiiy-
ity ar “emargy of che grevitsilosal Mald® o “sass of an erbesd<
il bady™, & ik least oo oo Bax yet propossd & purerally sosEph-
aile ipvariant dofieitlon of suck quastitles, sppliesbls o all
trpea of Slald, [E=finitlions bassd o3 the wecious passicsianssre
anirat prsalbly be ocaesldared an satlafeabory, 054 Eash Uera-
fare saetdnua the ssaroh fer lreacisnk af tha
Homal Hald, sapubls of 1 Srtarpratation, sldy may pess=
IELF plap wralogres reles ba Binskein's thearp ®o thoae of secgy
wd cazs Lo the Eeepoaien taezoy.
T5 Wsé (ollowing chegbars, the "Sdesd solytlien™ widoh kas
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Jusk Besn swtlined i not chtolosd, but the sitkor hopes to Rave
gooe & aftein smouck of fhe may Sosmords schiowisg it; io & seooer
wilak will We eaplasned L Ghaptars TT asd TID.  Ia Qapter IV
dha liosar spprorisetian i ddemipend asl serbale remilie of Sk
ira pot om what 1§ Ballawsd to bé & Plross basls. The goasticos
of aoerey and mies srw dlseisss] i Chapiecs [T andl 7, altbough
b paralualora arTived &t ave, for the scat part, of @ cwbhar
prgailing sharsabnr.
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Anadlonary graviteilossl FLeble b b slngls alls.

2ol Nedel wrdrerses.

The greasnt srapter will b corcsmesl slith salsl erdvarssa,
wrl Lr purticular wish models corsdousbed by @ eocbale seihal of
soacandive appramiosa®ions. It woold be s well et the outsed
4 aEplein the aplrd® in which sech prohiess are appreadled in
thls wek.  Tho proeloes Lo to find 30 fencloa g, g
sablaly Uw Bloskeln equatlons

g o i i = Am. {2010

n.-;u bell us ahouk Ebs gemedsy af b wrdverss in o ghiven

coorilrats systss, whils from the T7 irforeatio cen bs derived
cinsarting W physlos of Kb unbrerse (of. Jpups’Tl, T s
Hom [21:1] conmacts the tea sats af geerdltiss.

T Dep) il b by bave ah feadh anlutlon af che Hastadn
ppastima for shaterssr pipeical sltostice is Sedng scrissped; =
dalitdon shich La, sorpoear, #alid bk in fedeg asl in te i
tmrtor of materinl boden = in partiouisr, the seergr teoer ins
aids nle malLer @il b mich o W0 Flald & pesitlve desadty.
Hawewnr, 86 Far, Ghe @il eessple of ssoh 5 cesplate |lataricr
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aodl axisclor] exach seluklen bevlag physscal sigrdficascs iy
b aptwerieally spsseiris Schear 14 aoduticn,”  Confronbed
Wity thls problss, shecw wcw tws coursss shlah ons sy fallor
Taa Cizwt 4o 40 coedenbrate on the laft-tand side of eouaklom

(2,990 aml look Por smsct salubions of She Sesmim squyilaa,

i.‘."" - &, [2.9.2)

i ke Bope of Tirddag soms phyedaslly seslistls scloblan el
aan thew be ooebinced with the mequiside hieobkles eeedlilons le-
to the iadferiar of @ saterlel seures, AlERcogh an lscovsslsg
ke of sxast reonm solobions asish, L8 60 ssss has 1% bean
poasdbls du tle i ie ®LAE & piFedoally realis®ds axiesdsd
smros, agert from tha Gommomsdhbld sase alessiy seetionss.”
Iz ke savoodl approads, shich ia that adopied Lo e piie
sent wock, ths fmctioem T are plased an s squal Tacking
with tlw gy, . ¥ U7 be solve squatioo 221411 By inbrobealag
J.l.'l.ln.l.'l..nl:l.l.m E, smmll Wl gl Sedinl tesiesd, sad
sapenting g, sl ! fn s powsr saries in k. Oalsg & s
cofdnain sFatam ﬁ,*ﬂ:ﬂ“bﬂmm-am-
dipaies in l-apuss and :k-ik,ﬁl-p-lr—-hlﬂlh:l'dl

] = aan R ]
By " Cag TRyt Byt ¢
™ = !1’4!111-||| ' (RN
a a
T Thia stetemant should be sodified in Use 1 af 5 eyt

papar by W.C. Marvendss in Fape. Sar. 150 [1967), 139, in
#hlaly b presenis dn batdcier, statio, &Elally sFmmstric salution:
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the momarfcal miacriybs irdlastivg the possre of & contalmsd
w3 & Posbor in tas varioes dorms.  Tas reasm For starng with
k' ¥E11 e clerifisf Lsksr. T TF mill e gare cotslls m
Segplipder tn npose=tins; repressoting ke histacy af & msberial
By ] Seat b pEFALAALIT weadmalla, cartalady glviag paaltive
dénaify, The sadsl iz %uSlt up soszpling t1 a well defined
pattarn af mwioal Letaplsperdenss betwssn the metvl md aargr
fpnaccr ok pach skape af aporomi=addos. [n ks mabked Hherwe
ire e baTs Uirews sy 68 LA U eppreriasts sethels of Eaatels®
nd Bddington ¥,

Lat us soppass the sethold o b stoppad sE & sariais sisge of
sha appromimason, aay :I.I.. Mg phall Gkan Dave

gy - "I-J‘f.ll*'"'ﬁ-i' 0.5}
i o '!”1-!“4-...,4-:“. [

wHth

e o e (e, .. W) 124.TH

P F
e i-"’ is She tarw af ceimr ¥ iz the arpanrios of tas Ein-
1gxdn h:n-l-rr B fee ims metrle tensse (2,150,

It 83 drue that She 30 Foockions glwen by (20,51 o [201.8)

4o not aatlefy Hw spatlms {2:0.9) smetly.  Phet e comagpeot
L & Ssliel sinlverse with o serbala soerp teosar iowids the kis=
tory =f e body, and outslde, lnsfead of & weoaum, & readidusl
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Ty bnior of erier ™, In other words, 1f ws Geke iSe
mekric tnser (2.0.5) a8 the smast baser of our oolvecss sl
seleiists B0 frm the spatima, T e -y 8, e shann
Bave an smeTy tenser dbslds dbe body, the Cloet A tersa of
whish are giras by [2.9.48), and sutadds, & resldisl eacer feoncr
aof oodar K70, By proeeding far sooogh in the pprerisstie
Satleel ¥ cun make tals resldes] snerey WESoF a8 sell as =B
planss.

Tisd mrdel whioh we Srband bo coratwisk e than of & Fedisslon
flald fos ta & PEad0s sileided fouroe. In cilme words, we shadl
canailer @ limp of mattar soch as, far lratenes, (e emrih or e
sen ar & whar, aal oo sord of disburbacce taking place in the
Loderier of tha oatter glvicg vies b o Fedladive Field, The
mathdd used will be s exbession of Hhat des to Das, Floridss ssd
Spage™, a matifisd by Flariles ssd Spape’, shich pleve the fiald
of & sdagle bely wb resd or fx wnlfors rotetion akoub an sEls of
frmmadoy. Tae tma papars ¥ill Besdumfardh b referred ta s OFR
ol PO penpecilvaly,  In ondar to pin & betber fralget inte e
anbaniod mathod, 1% wlll b of soms sdverbags b consldsr Plrss tha
aewtlc and Statlasaly fass m Erwwbed in 0PS and M,

Te?  Geatls md stationare madals.

Camaldir o single bodr at reat or in usifess redwklon sbosk o
Bils of apmmebry {statimary systes)l, The Sertoden squatioas of
auck & EFeles LS rectangalar Gartesdsn. coopdingtes are
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Poagup=tglp = PV, .
[F -
CRghp = &

share ¢ Un ibe dessliy, u, W wlecity, I'd- tan wtream
ansd ¥ is ta patantlsl.  Gommas, s wsoml, Srdieaks pmrklad
derivwtlvas, These spueiicns aie Dgsaiient ader the foll ow-
iug tranafcosat] mma:

peafe, wmrw gt n, . L)

warey & iy s artdtracy coaterd.  Thus, given ons Rewienla
maiel, ms beva an e inlee eEquedees af oock sedalae. This mug=
guntn thak m relndivistic model ohodld bavs e sEss praperty
Am] Ehat Ghe B s temscr shoeld sactadin an arbdfoacy diasa-
almivess peremeter k. Furtherssrs, Cros (3,2.2] w concluda
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