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Abstract RF power measurement, is a problebecause of the
complicated frequency dependencetloé cavity shunt
impedance in a wide range of frequency variation.
Secondary particles, whichre produced and
leavethe cavity under the RF field, can hesed for the
ptimisation run of the linac cavities unloaded by a
eam. In particularsomeinformation aboutthe cavity
operation condition can be obtained Isecondary
electron fluxes whiclareproduced betweedrift tubes in
the longitudinal [4]and transverse [5] directions. The
complicated character dhe cavity RF fields strongly
affectsthe initial energy distribution ofhe electrons and
their flux time-dependence. As a result, information
aboutthe RFfield at the electron production point is
distorted. In this connection, these of photons with
different wave-lengths fotransfer of this information is
of interest. Photons can peoduced by both autoelectron
emission [6] and electron bombardment of nearest
electrodesThe proved in [7] method of the RiBltage
1 INTRODUCTION amplitude estimation by the bremsstrahlung spectrum

For many practical applications of ion RFQ linacs, fofrom theelectrodes (see if8]), which is produced by the
example implantation, one needs thigh accuracy of autoemission electrons, needsry long time for the
repeatability of a bearmain parameterfom a set to a information storing= 0.5- 3 hours, depending on the RF
set of irradiation. A qualitativerun of the proposed power level inthe cavity. However,the absence of the
designs depends on operative field-control in an Rimteractionbetweenthe photonsand thecavity field and
cavity. It is of prime importancefor accelerators with the possibility of separation dhe most interestingear-
focusing bythe acceleratefield thatdetermines both the electrode areas by appropriate optics Hlow the
longitudinal and transverse beam characteristicsphotons to be used as amffective tool for
Experimental investigationshow that the ionenergy nonperturbative control of RF cavities.
spectrum at the exit oRFQ- structures essentially

depends on the RF field amplituded its departurbom 2 | |GHT RADIATION AT THE EXIT OF

A high quality of beamsand recurrence of their
parameters are the important characterifsticRFQ ion
implanters. A qualitativerun of the proposed design
depends on operative field control in a RF-cavity. th%
results of the first stage investigationslight emission
at the exit of Hand 2HRF-cavities unloaded by a beam
are presented. A stromdependence dfhe intensity of
light radiation on the material of theacuum chamber
beyondthe exit aperture of the cavities, on the [Riwer
value and independence of this intensity afacuum
conditions insideand outsidethe cavities (over darge
range of pressure changes) ateown. This radiation
generated by the electrons leaving ¢agity through the
exit aperture can based for real-time nonperturbative
RF field control.

the optimal value. For example, as the RBwer RFQ
decreased to some valube beam component with basic _ o _
energy disappeareahd a number dpectrum linegrom The nature of the light radiation at the exit of

the injectionenergy (about 100 keV) up @.7 of the RF linac was studied in [10]. The investigatiorisave
regular value of this structure (about 1.4 MeV) been performed with cavities tfo types ofaccelerators:
appeared. Thewidths and the ratio between the Space homogeneous [1dfhdspace inhomogeneous [12]
amplitudes of the lines adefined bythe RFfield value. RFQ. The light radiation was detected by a
This effect in combination with the magnet separator aphotomultiplier placed at & 20 cm from the exit hole of
the exit of the acceleratowas used in ref. [1] for the accelerator. Thphotocathode planeas inparallel
studying the features of the gas target radiatlmt is with the accelerator axisThis measuremengeometry
produced bythe H beams with different energy. Thedidn’t hinder the normatun of the accelerator with a
possibility of simultaneousising a number of different beam and practically eliminated registration oflight
energy ion beams, witthe suitable RField change and immediately from theavity. The RFpower inthe cavity
control, in a single acceleration structure is of greawas controlled by a loop. Bothe signals - from thiop
interest forion implantation. Thedevelopment of a andfrom the photomultiplier weredigitised with a 1us
simple and reliable procedure for operative andseparation intervabnd entered into the computer for
nonperturbative control of the acceleratkeld is an processing.

essentially actual problem fothe recently proposed The experimentshowthat the RFpower pulse
implanters with varying of the resonanéquency of the causes light radiation in thieeam transfeline at the exit
structureand changing of the Rfield value in a suitable of the cavity. The shape of the normalised current signal
algorithm [2,3]. In thatcase, the traditional method of from the photomultiplieand the RFpower signal from
the RFfield amplitude control by usinthe loop for the the two types ofcavities for differentmaterials of the



vacuum chamber wall in the region of the registration afien injector, when Rpower was switched off, iglotted
plotted in Fig 1. Thevall of stainless steetasused, or in Fig 1 c.

the wall was covered by aguadag. The light radiation intensity (,1) , which
accompanies RF pulse, essentially dependsHige2) on
the input level of RF power ¢Us theloop signal), on the
wall material in the region of registration addcreases
(under other equal conditions ) with moviag/ay from
the cavity exit hole.
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Fig.2. The light radiation intensity { ) vs RF power
0,25 - (U, is theloop signal) for two types ofcavities: space
homogeneous (a) and space inhomogeneous (b) RFQ.
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For elucidation of théight radiation nature, the

. X X transverse magnetic field €400 Erst)was switched on
photomultiplier (dashed line) and RF-power signal  jmmediately behind theavity exit hole. In the control

(solid line) time-dependencidsr two types ofcavities:  gyneriment it didn’t perturb photomultiplier. Thfild
space homogeneoy®) andspace inhomogeneous (b)caused great decreaseesen total disappearance of the
RFQ; ) o photomultiplier signal. The signal amplitude was
¢ - the signal from photomultipliefollowed by restored by switchingff the magnetic field. The signal
control beam pulse. did not change after theacuum pressure increased ten
) ) times in thecavity and few hundred of times at the
The presented results atgpical for a wide photomultiplier location. In this connection, it can be
range of the input Rpower levelsFor comparison, the geqyced that the registered light radiation is not
current signal from the photomultipligiin the same  555qciated with electron-atom interactionstia residual

conditiqns of itsrun) followed bythe light radiation of gas. At the same time, the signal time-dependaevitte
the residual gas with a shorter contbelam pulse from

Fig. 1. The normalised current signdarom



respect tothe RF power signal (fig la,1b) is ingood
agreement with the corresponding time-dependence
the high energy component (850 keV, E nax= 90 keV)
of the electron flux at the exit of the similar cavity [4].
The resultsshowthat the light radiation at the
exit of thecavity is mainly caused byhe electronswith
energy E< 10° eV, which is in goodgreement with the

calculated RF field amplitude. These electrons are
produced atthe electrodes by autoemission, leave the

ic)

, the major contribution to the registrated light in thgs)

cavity inthe centreline direction, scatter by the electric
lens at the exit holggnd causdight radiation as a result
of thevacuum chamber wall bombardment.this case,

wave-length area of the photomultipliersensitivity
probably comes fronthe transition radiation [6,13,14].
The fact that the RFpower- dependence tifie radiation
intensity is strong (fig 2) demonstrates tv@spects for
further investigations of light photorgroduced at the
electrodes insidand outsidethe cavities whichcan be
used for RF field diagnosti@dnonperturbative control
of the beam parameters stability dhe exit of the

accelerator. After preliminary testing, this control can b

operatively realised byrregular switchingoff the ion
injector.
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