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Precession of Sehifl’s Proposed Gyroscope in an Arbilrary Foree Field.
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Sehifl's proposed gyvvosceope experinent (M is ol gread enreend interest Tecanse of
e possibilities e offers for testing Finstein's geneval theors of velativity. Tooa e
publication (2 we showed that there is 2 eonteibition to L precession aof the ovrseopn
due o bl guadrnpole morment of the carth, In the ease of equatorial ovbite pronnd the
carthe at aomoderate aliiombe, we showed that the maguitade of s privession cxeeeds
the experimental error Tor obzervations which cover oapan of abont one year or ErCLer
The parpoze of thiz conneunication = fe excend oy previons resulia 1o cihitiaesy orldls
anel ewbitvary fores fields. Procecding as Before (21 within che Tramework of Finsiein's
Phecory of ceneral velativicy, the meteie of the spacedime which repreesents ansebitery
slatic distribirion of matter whose Newloniaon geavitadional poteniial i2 g, correct 1o
Ioweesl ovder tnoee Jnoonr nndte e 13, may be written (7)

i de? = (1— ) de? — {1 — 2pabet 4 #li® — r2rint dlp?) |

The Newtowian gravitational fovee, Fooeay, at the position of the gyreseopeo, is eolabed
ta g in the naaal manner

2 Fo=Vs.
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A iz dnitinl stage of the ealenlation, wo methods of attoel are possible, iz
ap Hehill®s procedore (Yool B the Laerangian wethod of Puastovodt gl Baotin {1°13) (4
We have aleeady demonstrated (25 bhe application of methed a)—it is straiplilorward
bl geanewhad tedions, 1L fens oul Wigd wetliod B ds mere Jiveet and also more phys-
peally enlightening, Now PR weote down che Lageangian (8) Tor o peiod mass da
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i e meavitacional fiell g, aod for the Newlonian patential g appearing in Lheir
expression they tonk the valoe =0 H e, where A g the mazs of the earth. The
analyets which leads to the Bagrangion wsed by BE is based an L Behwaraselnll nwslrie,
Flaweyer, starling sith the wore genernd lne element given by oeg. (01, 01 is possible o
show thal @ in the Lagrangion can T dnlerpreted more generally as the Mool
pstential of an arhiteary slacie gravitational Beld, Tleing thiz more powerhal expression
for the Logrvangian, and extending the wethod of PB (Y enables us o ealeulite e
procegzion ol b gyrozeape o foree fiedd Fo oproduced by oany seakic diskribation ol
maller, We write the total angulay velooity of precession, 8y saxy, in the form

) L 0. +8 8y
where §2p il £, ave the ooiliae Theanas aml Lense-Thirring eonteibmdions {4, and
where 2, is the confribution dne to dhe statie aravitalional Forecs We fnd thal

I:":' ﬂq: : -:‘El,_,r‘;'; b b e

where £y i Uhe aeecleration of the ayroseope due o Fy (I =wfy, where e is the
pivass of the gyeoscope) ad ¢ iz the velovity of the gyeoseope. An hinportant poind
woo wish do emphasize s that Py ineludes not enly the dotal geaeitational Toree die
thie eaeth bt also all obler pertnebing fovees, ol s gravitational arigin, aeling en fhe
gyrasenpe,  LEods interesting to nede that eq, (51 may thus e ywritden o Lhe Torm

i) 8= 3 fin Bl xv 5200

whetre frg is the aeeeleration srising Drom any nopgravilational forees

I the esse of o epherieally wymmetrio soures, f M e and 8y verbaees
b Q. the socenlled e Sitter conteibution (25 s previenely neted (21, the greatest
cravitatinnal perturbing Foree aeting on the gvrmsenpe is capneed] By e apeadrapaodke
parient of e earth,  Wiriding
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whore § is the polar angle, 6 Tollows Lhat Tor eguatorisl ecbics
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in serecment with o proviews analysis (2 1o the more geneeal case of arbitearye 8,

we gl
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aned 7 denotes the nuit veelor in the falivection, We would alse like foodew allention
Po thee fmed Chal the et e apmdeapole toanent £ will not canse any seealane peaelnn-
Badiens (71 dn vl anghe i fhe preinedpal cileels (790 af 0 o aeatellite oebit are that £he
gt e of e aseending node peavesses, Wes peribelion sy advanee or deelin,
depending on the valoe of G and We mean anemaly = perturebed,

focorder of boportanes. Vhe nest gerbarhing contvibution fe be eonsidered is Lhad
due tao Al thied: harmonie Ay i the expansion of bhe earth's potential (it arvizes fromn
the s pese-shape s of the cavth (%93, However, sinee Jpo= WS sompared ta S, =104
ildselemr thal e snales ooweeligible conteibotion to 8., (oneh 6 has aowellestaldizhed
efficer an Lhe arehil fchae oelid s oalse affeeted, Lo measioreable ex e, ||._'!' sl |'|E;_{||t|'
hsrmnnies), OF conrse, Tor o gyroseape ab cest with respeel G Lhe el tng carily, i s
miveap wxietly by the vabine of Lhe loes] cravitations! aeeclevalion E.
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Ll Best posaihility Foe deeiding bedween the Binsbein and Breans-Dicloe (B (9 Lhearies
el cravidation. For tle general foree Beld eonsidersd here, we Tind that the angular
vebaeily ol preeession i BRI ooy, 8 say, s givin b

i R = 8 14— B0+ Bed 18 1 [{3 0 2ebildh -+ 201 18200+

wlieres v i Che dimensionliss coupling eonsbont appearing o 0 theary 099, Ty Lo
of o wpherically svoelrie carth, this expression veduees ol ceirae te onr proviens
resnlt (%, WL vegaed b linear thearies of gravitarion, v i elear thal the analyvaia of
PB e Teeestended b bread thae case ol an aebitrary foree fiehl. Analogous (o wliag
e i bhe Banadein sod BE cheovies, as owclined above, (he sew ceanll i Che aane
as Al abbadned for Ahe sphevieally symomereie foree field (9 exeepr b M e
is replaeed by fooin Ahe Dy Silter Lerm,
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