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Abstract

The GANIL facility consistsof 3 successie cyclotrons: C01or C02,CSS1,
CSS2. A fourth one: CIME, is to be addedin 1999 (SPIRAL project). The
tuning of thesecyclotrons,includingthe transferbeamlines, may be achieved
in approximately\24 hours.Efforts mustbe madeto reducethetime necessary
to setup the machine andto improve beamintensityandquality.

Thus,thetuningis progressiely madeautomatic.As regardsthe beamlines,
our programshave beenwritten thesetwo last years. Automatic trans\erse
matchingandbeamcenteringarenow operational.

The GANIL beamlines are composedf sectionswith separatedunctions.
The matchingsectionincludes4 magneticquadrupolesand 3 beamprofile
monitors. By constructionthe beamis matchedf the beampresentsa cross-
over onthe centralprofiler, andif thebeamsizeon the middle profile monitor
is half of thevalueof theotherones.This dispositionmadethe matchingeasy
to checkvisually.

Thequadrupolegreinitially setto theoreticaivalues.Themanualtuningcon-
sistedin varyingonequadrupoleyisualizingthe effecton thebeamsizes then
trying anotherquadrupoleandsoon.

Theautomatiamatchingprogramusesnow anon-linebeamopticscalculation.

It first translateshe beamsizeson the 3 profile monitorsin termsof emittance
andbetatrorfunctions.Thesecondstepis to calculatehebetatrorfunctionsat
theentranceof thefirst quadrupoleusingthetransfemrmatrix from onepointto
another Thethird stepis to optimizethis transfermatrix, sothatthe betatron
functionscorrespondo a matchecbeam.

Automatic matchingis operationnakincethe beginning of 1997, andreally
makesthetuningeasier

Similarly, anautomatidoeamcenteringprogramis now used.

Thefirst stepof the methodis to measurdghe beamcenterof gravity asseen
by thewire profile monitors.

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 steererdgntensities. It is desiredthat: P = —MS .

Thus,the solutionmay be determinedas: S = — (M7 M)~ M™ P with M7*

the transpositionof the matrix M. This corespondgo a least-squarefit. In

addition,the correctorvaluesaresimultaneouslyninimized.

The resultsof the beamcenteringprogramare very corvenient. The beam
centersof gravity in both planesafter automaticheamcenteringarebellow 1
mm, andthetuningis really fasterandmorereproducible.

In writing theseprogramsthe mainwork wasto addall the dataneededn the
beamopticscalculationin the databaseusedfor operation.This additionhas
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requiredsomemodificationof the structureof this database and,thus,some
modificationof otherprograms.
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