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Abstract
TheGANIL facility consistsof 3 successive cyclotrons: C01or C02,CSS1,
CSS2.A fourth one: CIME, is to be addedin 1999(SPIRAL project). The
tuningof thesecyclotrons,includingthetransferbeamlines,maybeachieved
in approximately24hours.Effortsmustbemadeto reducethetimenecessary
to setup themachine,andto improve beamintensityandquality.

Thus,thetuning is progressively madeautomatic.As regardsthebeamlines,
our programshave beenwritten thesetwo last years. Automatic transverse
matchingandbeamcenteringarenow operational.

The GANIL beamlines arecomposedof sectionswith separatedfunctions.
The matchingsectionincludes4 magneticquadrupolesand 3 beamprofile
monitors.By construction,thebeamis matchedif thebeampresentsa cross-
over on thecentralprofiler, andif thebeamsizeon themiddleprofilemonitor
is half of thevalueof theotherones.Thisdispositionmadethematchingeasy
to checkvisually.

Thequadrupolesareinitially setto theoreticalvalues.Themanualtuningcon-
sistedin varyingonequadrupole,visualizingtheeffecton thebeamsizes,then
trying anotherquadrupole,andsoon.

Theautomaticmatchingprogramusesnow anon-linebeamopticscalculation.

It first translatesthebeamsizesonthe3 profilemonitorsin termsof emittance
andbetatronfunctions.Thesecondstepis to calculatethebetatronfunctionsat
theentranceof thefirst quadrupole,usingthetransfermatrix from onepoint to
another. Thethird stepis to optimizethis transfermatrix, sothat thebetatron
functionscorrespondto amatchedbeam.

Automaticmatchingis operationnalsincethe beginning of 1997,andreally
makesthetuningeasier.

Similarly, anautomaticbeamcenteringprogramis now used.

Thefirst stepof themethodis to measurethebeamcenterof gravity asseen
by thewire profilemonitors.

The secondis to calculatethe matrix M relatedto the effect of eachsteerer
on eachmonitor. Let P be the vector of the beamcentersof gravity and S
be the vector of the steerersintensities. It is desiredthat :
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Thus,thesolutionmaybedeterminedas:
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the transpositionof the matrix M. This corespondsto a least-squaresfit. In
addition,thecorrectorvaluesaresimultaneouslyminimized.

The resultsof the beamcenteringprogramare very convenient. The beam
centersof gravity in bothplanesafterautomaticbeamcenteringarebellow 1
mm,andthetuningis really fasterandmorereproducible.

In writing theseprograms,themainwork wasto addall thedataneededin the
beamopticscalculationin thedatabaseusedfor operation.This additionhas
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requiredsomemodificationof thestructureof this database,and,thus,some
modificationof otherprograms.
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