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The CERN microwave particle separator successfully completed its
tests on 25th January 1965 by producing beams of K_ and'K+ at 10.12 GeV/c
with adequate intensity and purity for bubble chémber experiments. The
separator‘principles and bgsic design have been described by Bell et al(l);
details of the "02" beam at CERN, in which the tests were made, are given by
Keil and Neale(2).

The separated fluxes were measured with a threshold Cerenkov and
scintillation counter system. To minimize errors due to counter saturation,
the beam collimators for moﬁentum and vertical angle selection were set to
~ small openingé and the corresponding two-dimensional phase quce édanﬁed
in small elements or "bins". Since the beam was found to Bebvery stéble,
the éddition of the indi#idﬁél.counts from each bin gave a reliable ihdica—
tion of tﬁe overall beam composition. The beam compositions and fluxes

thus measured were 5 X 1011 circulating protons at 21.5 GeV/c:

Positiveé beam Negative beam
K flux per burst 7 6
at bubble chamber:
Composition: K 85 + 4 o/o 64.7 £ 3 o/o
D 8.6 +1 °/o 2.3 + 0.5 °/o
n 2.1 + 0.3%0 10 +1 %0
" 43 £1 °/o 23 x2 °/o
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Slnce the threshold Cerenkov counters cannot dlstlngulsh between pions
and muons, the n/u ratlos were deduced by an 1nd1rect method. The beam
momentum of 10.12 GeV/c was chosen in conjunction with the RF separator
parameters to eliminate protons and pions simultaneously at the beam stopper;
consequently the protons and pions occupy the same reglon of transverse phase
space throughout the system. In addition the ratlos i’ /u and T /u are
equal; the ratio n+/p+ was determined from measur?ments with the unseparated

4

beam and agrees with the results of Dekkers et al « PFrom these data and

the counter“measurements we deduced the separate p and 7 contributions.

About 3000 photos were taken during the test run in the negative beam
with the 1.52 metre British National Hydrogen Bubble Chamber. In order to
limit the total number of tracks pcr photo to about lO the 1nten51ty was
reduced with the colllmators, resulting in about 7 K per photo. The
preliminary scanning of the photos gives results cons1stent with the counter

measurements within the statistical errors.

The bin scanning procedure‘mentioned above brought to light some
1mperfect10ns in the 02 beam as set up for RF separatlon.' It was found,
for example, that for optimum purlty, the momentum colllmator had to be set
about l /o high for the;n81t1ve beam and about 1 /o low for the negative
beam. This effect may be due to a recent change in target p031t10n, made
since the last complete settlng—up of the beam optics. It should be noted
in this context that, in the RF version of the 02 beam, 16 quadrupoles,
7 bendlng magnets and 9 adJustable collimators are in operation. Consequently
we found“that a few small adgustments of the type described above ‘énabled

satisfactory operation to be achieved much more rapidly than a complete

systematic settinp-up procedure of the whole beam.

Different target poSitions,-both radial and azimuthal, were used for the
positive and negative beams, both:targets being located in the magnetic field
of the PS. The production angles were about 100 milliradian for the positive
beam and 40 milliradian for the negative beam. This accounts for the somewhat

-
T

lower flux of K+ than X .
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The RF separator requires a very short secondary beam burst of a few
microseconds duration. The kicker magnet associated with the fast ejection
system for the CERN-PS(B) was used tp produce a 2.1 microsecond burst.
Since the fast kicker and the 02 beam target are separated by four betatron
wavelengths in the beam direction, the kicked beam passes the target
azimuth for the first time with zero displacement from the unperturbed
orbit and has to make a further complete revolution of the PS in order to

have the displacement necessary to strike the target, making in all 1074

betatron oscillations.

The fast kicker and target operation took place at the end of each
PS acceleration period, three other targets having already received their
shares of the circulating beam earlier in the cycle. In order to protect
the kicker magnet from excessive irradiation, three thick "dumping" targets
were used in addition, the energy loss in these causing most of the residual
beam to be consumed on the inner wall of the vacuum chamber within a
quarter of a revolution. Despite the complication of this beam sharing
arrangement, the atability of the PS enabled the operating conditions to

be maintained during the run with only occasional minor adjustments.

No significant instabilities were observed in the separated beam.
The setting-up procedure went smoothly and it can be expected that RF
separated beams will be no more difficult to operate than those using

conventional electrostatic separators.
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