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The emittance is the all important characteristeric of an ion beam and has a deci-
sive influence on the sensitivity of precision experiments using radioactive beams. Since
Liouville’s theorem tells us that beam emittance is conserved under the influence of elec-
tromagnetic beam optics, often the only way to increase sensitivity is to cool the beam,
but while ensuring minimal loss in intensity. Beams of short-lived radionuclides impose
the additional constraint of requiring the cooling process to be very fast.

A gas-filled radiofrequency quadrupole mass filter, first used in an MS-MS (molec-
ular fragmentation) instrument [1] and later designed for use with accelerated isotopic
beams [2] has now found its way into the mainstay of radioactive beam facilites: LISOL
(3], ISOLDE [4], JYFL [5], and ANL [6], for example. All of these installations use a
segmented quadrupole rod system [7] where the ion motion is damped by interaction
with light, neutral gas molecules. A new system has been developed at Orsay that cools
a continuous beam [8]. In parallel, we have developed a very compact emittance-meter
especially designed for use with weak beams of relatively small emittance - such as those
of our quest (the dream beam).

Recent results using a 5 keV test beam, slowed to about 50 eV and cooled in a 500
mm long quadrupole, show that excellent transmission is maintained while significantly
reducing the beam emittance. These are the first results in which the transverse emittance
is actually measured and as such, a direct proof of beam cooling using this technique.
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