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THE TASK OF THE BOOKTHE TASK OF THE BOOK

 A physical measurement is meaningfulA physical measurement is meaningful
only if one identifies in a non ambiguousonly if one identifies in a non ambiguous
way who is the observer and what isway who is the observer and what is
being observed. The same observable canbeing observed. The same observable can
be the target of more than one observerbe the target of more than one observer
so we need a suitable algorithm toso we need a suitable algorithm to
compare their measurements. This is thecompare their measurements. This is the
task of the theory of measurement whichtask of the theory of measurement which
we develop here in the framework ofwe develop here in the framework of
general relativity.general relativity.



THE MEASUREMENT PROTOCOLTHE MEASUREMENT PROTOCOL





WITH RESPECT TO A REFENCEWITH RESPECT TO A REFENCE
FRAMEFRAME



TIDAL MATRIXTIDAL MATRIX



TWIST TENSORTWIST TENSOR



FERMI-WALKER STRAIN TENSORFERMI-WALKER STRAIN TENSOR



GRAVITOELECTRIC TENSORGRAVITOELECTRIC TENSOR



THE RELATIVE ACCELERATIONTHE RELATIVE ACCELERATION
EQUATION IN TERMS OF TETRADEQUATION IN TERMS OF TETRAD

 COMPONENTS COMPONENTS



THE CHOICE OF THE METRICTHE CHOICE OF THE METRIC



THE CHOICE OF THE OBSERVERTHE CHOICE OF THE OBSERVER



THE CHOICE OF THE REFERENCETHE CHOICE OF THE REFERENCE
FRAMEFRAME



 THE STRESS TENSOR THE STRESS TENSOR



THE OUTCOME OF A MEASUREMENTTHE OUTCOME OF A MEASUREMENT

      THE DISCOVERY OF A NEW EFFECT:      THE DISCOVERY OF A NEW EFFECT:

    THE RELATIVISTIC THRUST ANOMALY    THE RELATIVISTIC THRUST ANOMALY



A NEW GENERAL RELATIVISTICA NEW GENERAL RELATIVISTIC
EFFECTEFFECT
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CENTRIFUGAL FORCE: NORMALCENTRIFUGAL FORCE: NORMAL
BEHAVIOURBEHAVIOUR



NORMAL BEHAVIOURNORMAL BEHAVIOUR



CENTRIFUGAL FORCECENTRIFUGAL FORCE

 NormalNormal  behaviourbehaviour: the : the thrustthrust  actsacts  inwardlyinwardly



ANOMALOUS BEHAVIOURANOMALOUS BEHAVIOUR



The The thrustthrust  actsacts  outwardlyoutwardly
The The thrustthrust  anomalyanomaly



IT MANIFESTS IN TWO SITUATIONSIT MANIFESTS IN TWO SITUATIONS

             |                                    |             |                                    |

   In    In SchwarzschildSchwarzschild                   In                    In KerrKerr
   at   2m < r <3 M            at     at   2m < r <3 M            at  rr++ < r  < r < 00< 00

              AbramowiczAbramowicz                   de Felice                   de Felice

  ActaActa Phys.  Phys. PolPol.  B5 (1974)  327                            .  B5 (1974)  327                            19941994



CircularCircular  orbitsorbits in the space-time of a in the space-time of a
rotatingrotating  sourcesource



SpecificSpecific  thrustthrust  actingacting on a  on a generalgeneral  non-non-
geodesicgeodesic  equatorialequatorial  spatiallyspatially  circularcircular
orbitorbit in the space-time of a  in the space-time of a rotatingrotating

sourcesource



GradientGradient of the  of the specificspecific  thrustthrust
withwith  respectrespect  toto the  the angularangular  velocityvelocity  yy



THE MEASUREMENT OF THETHE MEASUREMENT OF THE
THRUSTTHRUST



ValuesValues of y  of y wherewhere the  the specificspecific  thrustthrust
hashas a  a maximummaximum



BehaviourBehaviour of the  of the specificspecific  thrustthrust  asas
functionfunction of   of  yy  at a   at a fixedfixed  radiusradius




