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Abstract

The TransitionRadiationof a chaged particle, emitted at the boundarybe-
tweentwo mediaof differentdielectric properties,hasbeenlargely usedin

beamdiagnosticssincethe pioneeringwork of L.Wartski. The radiation,de-
tectedin theopticaldomain,canbeextensvely usedfor largerangesf enegy
(from someeV to tensof GeV), differentkinds of particles(electrons,pro-
tons),shortbuncheqof picoseconduration);moreaer, no redhibitorylimit,

concerninghe diffraction phenomenomyvasfound at GeV enegiesandsub-
millimeter dimensions.

LAL-OrsayandINFN-Frascathave experiencedhesediagnosticsn theirlab-
oratoriesandonthe TESLA TestFacility (TTF). After sometheoreticaintro-
duction,we presenthe main featuresof the OTR andpreciseits capabilities
in the measurememmf beamemittance enegy dispersionrandbeamposition
throughthe obseration of the transwersebeamprofilesandalsobeamenegy
and divergenceobtainedfrom the characteristiangularpatternof the OTR.
Both kinds of obserationsareusingCCD cameras.

Whenintensified thesecamerapresenanopticalshutterwhichallows ascan-
ninganalysignsidethemacropulsethis possibilityis very usefulfor beamdy-
namicsanalysis.Whenassociatedbo streak-camerashe OTR providesbunch
durationdeterminationthelatteris alsoattainablevhenusingthe spectrain-
formationsgivenby OTR. Examplesmostlygatheredatthe TTF in Hamlurg,
arepresentedAdditional informationis alsoprovided concerninghe associ-
atedinstrumentatiorwith its hardware (Optics, Electronics)and software as-
pects.The performancessresolutionandvelocity of the overall set-upbased
on OTR areprecised.

If the emittancedeterminatioris requiringan executiontime betweenl5 and
20 minutesthe obsenration of thetranswerseprofilesor positionsneedsonly 1

to 2 secondsf usinga numericalfilter andmuchlessif not. Thatopenssome
perspecties for rapid controlsof beamswith moderatentensity Efforts are
undertaknto optimizethetime durationof OTR obserations,asfor instance
for bunchlengthdetermination.
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