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Space char ge effects on quadrupolar oscillationsin SIS-18
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Quadrupolar or beam envelope oscillations give valuablehere AQ,. is the incoherent tune shif@),, ), are the
information about the injection matching and the incoherhorizontal and vertical tunes aitl, 1,2 represent the nor-
ent space charge tune shift. The shift in quadrupolar moaealized quadrupolar mode frequencies. At low intensities,
oscillation frequency with respect to beam intensity gaes Q..n,1,2 is twice the tune frequen®x (Q,, Q).
direct estimate of space charge tune shift. An asymmetric Due to the absence of any suitable quadrupolar exciter in
pick-up [1] is installed in SIS-18 to observe the quadrupoSIS-18, quadrupolar oscillations were excited using the in
lar moment oscillations. jection beta mismatch from UNILAC to SIS-18. The beam

Figure 1 shows the quadrupolar pick-up installed in SISeonditions were kept similar except the injected beam cur-
18 along with an ion beam with horizontal and verticafrent was varied from the UNILAC to increase the incoher-
displacement of z, ) with respect to pick-up center and ent tune shiftAQ,., while the quadrupolar signa,, the
transverse dimensions ¢§,,0,) . LetUg, Uy, Upr and mean transverse beam profile over several tensas,)

Up be the voltages induced on right, left, top and bottonand the beam curret.,,, was recorded.
electrodes by the beam.
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Figure 1: Front view of the pick-up desigm= 35.3 mmJp mamled dreauensy () fomd
= 100.3 mm, length of the electrodes in longitudinal plane.. . .
1 =216 mm. All the lengths are given in mm units. %gure 2: Shift of quadrupolar modg.,., 1 with respect to

beam currentQ’ denotes the fractional part &f,..

The electrodes are connected in the “quadrupolar” con- _. i
figuration, i.e=, = (Ur + Uy ) — (Ur + Ug) such that the Figure 2 shows the quadrupolgr signal spectrum. at three
quadrupolar moment of the bedm,” — o, + 72 — 72) is .beam.current levels. A strong mismatch was qn_ly m_duced
extracted as the first order signal component. in horizontal plane, and therefore orty., ;1 is visible in
the spectrum. There was a clear dependenc@.gf 1 on
= o - tin accordanceto Eq. 2, as it moves away from
= a1 o 2 2, -2 .2 1) beamcurren - 2, '
¢ beam * 11 (Um oyt T Y (4) 2Q/ as the beam current axQ,. is increased. Detailed

where =, is the quadrupolar signalZ is the transfer report on these measurements can be found in [4].

impedance of the pick-up and is the quadrupolar sen-
sitivity of the pick-up.Z andm are determined by electro- References
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