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1. Introduction to CRYRING

CRYRING is a facility mainly for atomicphysics. The main partsare a synchrotronand storagering

with 52 m circumferenceand0.06iBri1.44Tm, an electroncooler andtwo ion sources.Thefirst one
is an electronimpaction source,which mostly producesingly chagedions of atomsand molecules.
Examplesare ND3;OF, OF, N5, andCa™. The secondsourceis an EBIS sourcefor highly chaged
ions,e.g. Pbs4*. Thebeamcurrentsn CRYRING arequitelow, andoftenwe have currentsin therange
of 100nA. An experimenttakesusuallyaweek.

Typical is that we have new settingsevery week, andin additionwe often have to changeion
duringanexperimentalweek,sowe cannotrely on old settingswhenwe startthe machine.

2. Feedback to the Electron Impact Ion Source

In theion sourceelectrondrom afilamentwire ionisesthe neutralgassurroundingt. During operation
the filamentbecomeshinnerandthinnerandit hasto bereplacedafter a periodfrom six hoursto two
weeks dependingpn how aggressie theionsare.

When the filament becomeghinner one needsto lower the filament current. We often usea
feedbackprogramwhich readsthe anodevoltageandkeepthis constanby varyingthefilamentcurrent.

Stability is gainedin two ways; firstly the ion enepy is kept constantsinceit is the sumof the
platformvoltageanda partof theanodevoltage.Secondlysomeexperimentsaaremadewith metastable
ions producedin the source,andthe ratio of metastabléons dependn the anodevoltage. In these
experimentgt is essentiato keepthis fraction of metastabléonsconstant.

3. Beam Centring in the Quadrupoles

For several yearswe have alignedthe beamin the injection beamlineby centringthe beamsin the
qguadrupolesWe inserta screerandview it with a camera.Next thefield in aquadrupolds variedand
we obsere if the beamspoton the screermoves. If it doeswe adjustthe steeringelementbeforethe
guadrupole At presentwve have a PascalapplicationprogramINJLINE thatvariesthe quadrupolesnd
asksthe operatorhow muchthe beamspothasmoved on the monitor andthencalculatesandsendsa
new valueto the steeringelement. This operationis repeatedn threescreendor threefocusingand
threedefocusingquadrupoles.

We are working to malke this fully automaticandthenalso substantiallyfaster We useIMAQ
Visionfor LabVIEW to analysehevideosignalandfind thechangesSofinally wewill haveaLabVIEW
programthatvariesquadrupolesfindsthe changesandadjuststhe steeringelementsput right now the
IMA Q-LabVIEW programonly finds the positionchangesandthe operatorhasto transferthe number
betweertheprograms.

Thereis alsoanotherPascalprogram,which doesthe samething in anothertbeamline.This pro-
gramreadsthe positionof thebeamspotfrom a strip detector Dueto a breakdavn of theion sourcethis
programstill hasto shaw it usefulnessespeciallysincewe have not usedthis methodpreviously in this
beamline.

4. Intensity Optimisation
Thelow currentmakesit impossibleto usemary beamcontrolmethodsandwe usuallylook only atthe

intensityduring beamtransporioptimisation. For examplewe cannotgetpositioninformationfrom the
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pick-ups.

Theintensity canbe optimisedautomaticallyby the PascalapplicationprogramOPTI which we
call "the virtual operator”. The programreadsa list of parametergrom a file, which containsnames,
suitablesteps,andscalinginformation. The beamsignalcould be readfrom a strip detectoy a Faraday
cup,or from a spectrumanalyser Next the virtual operatorsystematicallywariesthe parametersip and
down, andchangeghatincreasehearekept. A selectionof parameterganalsobe optimisedin pairs,
i.e. quadrupoledoubletsandsteeringelements.

This programis more stupidthana humanoperatoris, but neverthelesst in mary casesvorks
better For example,if the operatoiis boredor having lunch,or whenthecycletimeis eitherlessthana
few tenthsof asecondr asecondandlonger In thefirst caseOPTIis fasterandin thesecondaset has
muchbetterpatience A final example,andmaybethebestone is whenyouwantto optimiseparameters
whereexperiencedoesnt help,suchasthetwelve correctiondipolesin thering.
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