
fiII"&VIIATT,$N*.L I,CflFTJ:II.ATISX SF Str}I}r$IT$S PsNTICIff$

F,y Js$n*}bri.e Souriau (I)

Th* principles of f ; traesica} Heehnnics ua$ be formrlrted by using a dif-
ferent,isl 8-form g 

, f,h,e extericr d*rivat,ine of, syhich, VS" , being uero.
tbe eguotion of notion is rritten rr{dy}{Ey} * O V &y for, ia o ehor-

ter ray, dy€ ker ( u- [r vhere y d.enotes a point in the nenif old of init,iel
eoudit i  ons.

In the ceso of a 5r*rt i*Ie of spi"* s and crass & , in speciel relet, ivi ty,
the structure of the Poincerd ffoup *Il,ovp one t,o caraeterise conplotely t
and (I- t y ie ciefi.rred by ihe pesition rf. of the part,icle, it,s unitery
epeed gf- ond its spin s.ftr I [if end g]' sati.sfy the fol.roring
oontl i t ions
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In ordsr to take ilr oesoillrt tbe

generel  relat iv i ty and to rep3oce

onos ( danoted by f, and S ),
longer 0 I Bianchi identit,i.es cs,E
is satiefied by adding 6 $6T t,erm
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n
rhere JAf.u deaotes th* adjcint of dhe t,s$ssr U,^ Ju - Uu Jf .

fhe Ebrgsanrt-!{iabel-Telegdi eq*a't,ie.n i.s re*di}.y ohtained try add,iug to $-
a terru sorr€sFsnding to the elee*r*ff iagnefl ic irrteraction"

grevi tnt ional f ie ldl  i t ,  is natural  to adopt

6be ci,eriq"*tives d ancl, $ by covariant

$trt tbe exterion derivative sf $- is uor!

b* uecd t,s shos th*t the coudition VC- 
- 

q

- " futld,-ni* ni.[*6' F [-u
denot,es the curveture t,eusoro
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applying tbe pr inciple of geodesics tc a npisaing pert ictE coneiets in

neglect,ing the lengtb * 
( e tO*lI ** in the sase of ihe elect'ron ) t er-

ponding to the f i rst  ord.er in * 
the eonCit ion dy{ker(f f } t  one obt 'oins

the equctions of uuot.ion of the spinning g*rticte in a gravitational field
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(  t*  *  proper t inO ) i  f ,bereferer one ob*ei l ls o tern r lescr ibing a proper eccelera-

t , ion of gravi tct i .nnal or i .gia I  tbe pe*rt ' ic le tra;$ectery ie no longer t  geodesic"

In t,he Schrmrr.schild stadie cnee, the curvst'ure teneor is sffiIl everyrhere ?

f,he uariEBI propre accelsrat ios tr t  the surfaee ef e epherical  body i 's of  order

cf *  f  
G t  g -  

body density i  G * grevi tat , ionaL const&rrt  ) ,  tUat is

-l? ors uu"-t for an eleet,ron in 6he neigbborhoud elf the Eerth-
t,o soy I0 - "

0n the other hand, the gravitet,ional tr&veal rrhicb propagate s non negli-

gible clrrv&ture, G&n eccelerate in s ssseihle weuy the cpinuing part ic les'

Lf  the part ieles ars eleetr i .ca} ly eharged, they l lust rediate I  cont ' inuous

spoctrum cf oleetrOmagnetic w&ves 1 thl 'e effect coreld he cossidered es as

explanat,ion of, pulsar rsdiati.on ( *Ue s$urcs of, gEavitationsl Yevea beingt

for iuEtaneel { i re f ,ast rota"t i*n of a *yetou of neutron stars } .

{ l )  Spntre de pbyei.qus thsoriquo Cngngo$r shei i } in . I 'Aiguier,

( fS) i lsreei l le B$ue n $banee
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