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The HIE-ISOLDE superconducting linac Quadrupole scan measurements

REX-ISOLDE is the CERN Radioactive lon The beam can be represented by the o-matrix:
Beam post-accelerator. It provides RIBs at 5= (011 012) _ ( Pe —ae)

energies up to 3 MeV/u for A/q < 4.5 [1]. 021 022 —aE  Ye
With the extension of the charge-breeding where det(o) = €. The beam downstream a beam line can be calculated from the
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breeder increasing number of isotopes available at beam: 0@ = ReWRT. For a thin lens followed by a drift d the R-matrix will be:
ISOLDE, an energy upgrade was necessary p— (1 d)( 1 O) _ (1 —d/f d)
REX.SOLDE  to make full use of the available beams. 0 1/\-1/f 1 —-1/f 1

The o0y element can be written explicitly taking f = 1/kl where [ is the
quadrupole length. The o-matrix element can be calculated for the RMS ellipse
from the distribution’s second moments and in particular we have: gy, = (x?).
Thus from a set of beam profile downstream the quadrupole, recorded for different
focussing strength k, one can calculate the o-matrix element and emittance of the
RMS beam at the entrance of the quadrupole.
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The accurate measurement of the transverse emittance of the accelerated beams is ¥m) K (m?)

essential to assess the performance of the linac and the quality of the delivered
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beams. It is also a key parameter for the design of the HIE-ISOLDE linac. ) ) | 0
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Due to the low intensity nature of the RIBs typically accelerated at REX-ISOLDE, a
stable pilot beam extracted from the rest gas of the EBIS charge breeder is normally
used to set-up the linac. These beams have a typical intensity of 10-100 epA and
should represent well the beam characteristics of the charge-bred beams. The

The discrepancy can be explained either by an error on the profile measurement or
due to the intensity limitation of the slit-grid method which could lead to an
underestimation of the beam intensity in the tails of the distribution where the
background is significant. A comparison of the profile reconstructed from the

stable beam intensity can be increased by injecting gas directly in the electron
beam region of the source but this has the disadvantage of degrading the EBIS
beam emittance through electron beam compensation. For this reason the beam
intensity was practically limited to 500 epA — 1000 epA.

emittance data and the profile measurement seems to contradict this hypothesis.
This should be confirmed by an independent measurement of the beam profile,
which will be available in HIE-ISOLDE.
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2. The quadrupole-scan measurement
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