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Abstract
The TransitionRadiationof a charged particle,emittedat the boundarybe-
tweentwo mediaof different dielectricproperties,hasbeenlargely usedin
beamdiagnosticssincethepioneeringwork of L.Wartski. The radiation,de-
tectedin theopticaldomain,canbeextensively usedfor largerangesof energy
(from someeV to tensof GeV), different kinds of particles(electrons,pro-
tons),shortbunches(of picosecondduration);moreover, no redhibitorylimit,
concerningthediffractionphenomenon,wasfoundat GeV energiesandsub-
millimeter dimensions.

LAL-OrsayandINFN-Frascatihaveexperiencedthesediagnosticsin their lab-
oratoriesandon theTESLA TestFacility (TTF). After sometheoreticalintro-
duction,we presentthemain featuresof theOTR andpreciseits capabilities
in themeasurementof beamemittance,energy dispersionandbeamposition
throughtheobservationof thetransversebeamprofilesandalsobeamenergy
anddivergenceobtainedfrom the characteristicangularpatternof the OTR.
Both kindsof observationsareusingCCDcameras.

Whenintensified,thesecameraspresentanopticalshutterwhichallowsascan-
ninganalysisinsidethemacropulse:thispossibilityis veryusefulfor beamdy-
namicsanalysis.Whenassociatedto streak-cameras,theOTR providesbunch
durationdetermination:thelatteris alsoattainablewhenusingthespectralin-
formationsgivenby OTR. Examples,mostlygatheredat theTTF in Hamburg,
arepresented.Additional informationis alsoprovidedconcerningtheassoci-
atedinstrumentationwith its hardware(Optics,Electronics)andsoftwareas-
pects.Theperformancesasresolutionandvelocity of theoverall set-upbased
on OTR areprecised.

If theemittancedeterminationis requiringanexecutiontime between15 and
20minutes,theobservationof thetransverseprofilesor positionsneedsonly 1
to 2 secondsif usinga numericalfilter andmuchlessif not. Thatopenssome
perspectives for rapid controlsof beamswith moderateintensity. Efforts are
undertakento optimizethetimedurationof OTR observations,asfor instance
for bunchlengthdetermination.
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