SIS-18 machine experiment: Resonance scan

November 4, 2011

Participants: G. Franchetti, S. Sorge.
Date and time: from October 30, 2011, 22 pm, to October 31, 2011, 6 am.

Goal of the experiment was to make the first experimental step towards com-
pensation of resonances in SIS-18. In order to use the simplest possible scheme
we excited a 3rd order resonance using the sextupoles of the KS1C family and
tried to correct it with the sextupoles of the KS3C family. The resonance was
excited with sextupoles of known locations and focusing strengths so that the
strengths of the correcting sextupoles could be determined from the driving term
of the resonance excited. In order to measure the resonance strength represented
by its stop band width we changed dynamically the tune across the resonance
and measured the time evolution of the beam current. The additional excitation
of the resonance due to the KS1C sextupoles can clearly be seen from a strong
reduction of the residual current after crossing the resonance: see in Fig. 1. Con-
trary, the correction could be accomplished only to a very low degree because
the inclusion of the KS3C sextupoles yielded only a slight increase of the residual
current.

A possible reason consists in uncertainties in the real sextupole settings. Dur-
ing the measurements, we found differences in the sextupole currents between
desired (“Flattopwert Soll”) and real (“Flattopwert Ist”) values up to 0.75 A, see
Fig. 2. That is not small compared to a maximum current of 3.3 A we used in our
measurement. In particular, the real current in the sextupole S11KS1C changed
sign when the focusing strength was changed in SIS-Expert from —8 mrad to
—9 mrad or vice versa, whereas it was approximately proportional to the focusing
strength in SIS-Expert otherwise. Therefore, we think that the calibration of the
sextupoles should be checked.

Furthermore, several problems during operation occurred. For example, it
was not possible to change the extraction energy or the ramp time without inter-
rupting operation before, explicitly confirming the new energy to the system, and
continuing afterwards. Changing energy or ramp time while SIS-18 kept running
stopped the operation several times because of an error in the control system.
This problem was known to the operators.
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Figure 1: Beam current with all sextupoles switched off, excited only by sex-

tupoles of the KS1C family, and excited by the KS1C sextupoles and, additionally,
by the sextupoles of the KS3C family in order to correct the excited resonance.
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Figure 2: Current in the sextupoles when all focusing strengths were set to zero.
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S11KS1C was set to —8 mrad, Soll and

Ist currents are similar in strength but have different signs. All other sextupoles

Figure 3: Current in the sextupoles.
were set to zero.
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S11KS1C was set to —9 mrad, Soll and

Ist currents have the same sign but the sign of the Ist current differs from that
obtained for the focusing strength —8 mrad, see Fig. 3. All other sextupoles were

Figure 4: Current in the sextupoles.
set to zero.



