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Observations

During the first period the high field quads have been
programmed in such a way that the working point of the maching
was at (Vy,Vy, > = (8.7110.01 , 8.80%£0.01) during the second
half of the acceleration cycle until just before extraction. A
further increase of the tunes was not possible due to current
limitations of the power supplies. The existing radial shift
before extraction caused the tunes to cross at that time.
Removing the radial shift at extraction was not possible, while
aimqltaneously keeping extraction losses low (extraction losses
are defined as acceptable when H5 < 0.5% and H10 < 1.0%). It was
decided that a sépérate study of the present extraction set-up
was necessafy in order to understand this phenomena.

The tunes at extraction with the present extraction set-up
(RS74=-220) are 8.765 horizontal and 8.645 vertical. The tune
shift due to the radial shift is 0.12 horizontal and -0.06
vertical. During the aecond study period an attempt was made to
‘remove the radial shift and to power the high field quads in such
a way that the tunes Qere unchanged. Under these conditions the
extraction losses wére'high and could not be tuned away. Before
restoring the machine for HEP an IPM scan and ORBITS were taken
for later analysis. The ORBITS showed that bgsides changing the
radius, the residuals in the orbit had changed also, while the
IPM scan showed that there was no change in horizontal or
vertical beam sizes. It was concluded that the position of the
H10 ejector magnet had to be adjusted with respect to the HS
kicker magnet. The exercise was therefore repeated during the

third study period. After some tuning it was then possible to



extract at high intensity with acceptable extraction losses,

typically 0.3% and 0.8% for HS and H10 respectively. Whether

these losses could be reduced even further by more tuning remains

an open guestion at this moment, because of the limited time
available during the experiment. In the table below the settings
of the different elements are given for the preseﬁt ruhning (cld>

set-up and for the final set-up during the study seasion (new).

Device old new
RS7A -220 O
Hi0U 2316 2496
H10D 2020 2160
HSAB 3463 3123
H5BB 3410 3070
QHORZ o} 113 A

In figure 1 the difference orbit between the ‘new’ an& the ‘old”
_settings is plotted, showing the huge difference in the Sth
harmonic for the cases. In figure 2 the orbits for the two cases
aré given. The figure shows that the orbit in the ’new’ case

certainly isn’t any worse than in the ‘old’ case.

Conclusions

It ie demonstrated that the radial shift at extraction is
not necessary for high intensity machine oéeration. The H10
‘ejector magnet has been nmoved about 4 mm to the ocutside in the
new éet—up. which roughly corresponds with the change of the
orbit at the H10 position (see figure 1).

Why or if the tunes have to cross before extraction ia not

yvet understood. IPM scans do not indicate that there is exchange




of energy between the two transverse planes in either case.
Figures 3 and 4 give the IPM scans for the two cases for
reference (scans were taken at an intensity of 6 TPPP).

The results of this study suggest that with respect to
extractio efficiencies tune shifts due to radial shifts are
equivalent to tune shifts due to ﬁhevhigh field quads.

The maximum current of the high field quads is insufficient
for flexible machine studies. With the radius centred in the high
field multipoles (-4 mm with respect to the PUE zero) for

instance it is not possible to program the tunes as reported.
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