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Abstract Window frame magnet:
At high particle intensities coherent transverseam W’ u2 x3 17
oscillations may be excited due to the coupling of the Z;(®) = a2z Q) (3)
beam to individual accelerators components. The cha- a £
racteristic values to describe these beam instabilities are
the longitudinal- and transverse coupling impedances. 2 |2
i i ility i i ive in- Cw
One reason for thieam instability is the inductive in Z (W)= COWH, I (Q/m) 4)

teractionbetweenthe beamand the lumped kicker ma-
gnets. Thetype ofthe magnet, e.g. window-frame ma-
gnet or C-magnet, and his external electric network are

the most important quantities to identify the couplingc-magnetwith a constant gap height:
impedancedelow the cut-off frequency (for wavegiude

4a*z,

modes) ofthe beam pipe. For the kickerodules in the 242 +b)? |?
; . _ 07 Ho(Xe +Db)

SIS and ESR accelerators aBS| theoretical calculati- Z(w)= > Q)
ons and measurement are presented. 4a° Z,

1. COUPLING IMPEDANCES OF LUMPED KIK- 2 |2

KER MAGNET Cw
CNETS Zm(w)zmz—uoz (Q/m) (6)

A beamthat oscillates with an amplitudeex, induces k
differential currents on the walls of the beam pipe. Thesgith
currents produce a transverse magnetic figldnd an Z, ZjwL +Z
electric fieldE, which deflect the beam. The threshold k 9
for beam instabilityand the growth rates depend on the _ _ _ )
coupling impedances. wherelL is the magnet inductance a#ég is the contri-
The general definitions of the longitudireidtransverse bution of the external circuitlote that the longitudinal
coupling impedanc&, and Z,, are: impedances strongly depend on the beam posijom

the relations 3-6 one effect is neglected:
There is a relatively large longitudinal impedance due to
E,(w,s) s the induced fluxthat circulates within the core. It is
j IR (1) mostly inductive, with a resistive component due to core
(Q y InC ' _ p
losses.This flux doesnot link the magnet winding, and
so is independent of the external electric network of the
kicker.
- =0 At GSI both at the synchrotron Séhd thestoragering
. f %*L VX B& [dls ESR lumped kicker magnets are in operation. Whereas at
1 ] (Q/m) 2) SIS window-frame modules are used, C-shaped modules
B s X, are installed at the ESR. The electrical circuiteeéry
modul is based on a 28hm systemand the maximum
cable load voltage is 80 kV. Figure 1 shae external
Where |, is thebeamcurrent, v is thebeam velocity, electrical circuit part whiclgives a significant contribu-

andB=v/c. As for a lumped kicker magnet the electrid!on o the coupling impedance. Only thqserts of the

. . . electric circuit are includedhat may be coupled to the
c_leflgctlon can be neglected, orthe magnetic contribu- circulating beam. For this circuit the impedaag is
tion is considered.

S - fin :
As an approximation the longitudinal and transvers%Ie ed as

coupling impedances of a lumpathd awindow frame U
kicker magnet with the lengthand a gap height da 7 = —V-Test
can be calculated with the following relations [1]: g

Z(w)=-

I

Z(w) =

()

I V -Test
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The parasitic capacites CD-&nd CD-2 of the HV- the vertical scaling is different for the calculated and
terminator in figure 1 are not negligible as they reducmeasured results.
the coupling impedances. 2ot

2e+5 -
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Figure 1: Equivalent electrical circuit for one kicker 0e10 tes7 247 % des?

generator with a test voltage source. _ Frequency (H2) _
Figure 2: Calculated and measured transverse coupling
2. MEASUREMENTS impedance of onESR-kicker modul.

For the calculation of the coupling impedandssed 20
upon equal 3-6, the impedangg hasbeen determined. o calculated
As the magnet is installed in a vacuuank, it is not 150 (xo = 10 mm)
easy tomeasure these impedances directly; tmdy g 0]
electrical connection outside of the vacuumpéween 5 *7
the points A and Bshown in figure 1. For additional - 1
measurements the 25 Ohm teminator resistor can g o
disconnected fromthe magnet and theables (length S w] measured
45m) from the terminator resistor. o« (= 20 mm)
To determineZg two measurements of the S(1,1) para
meter (reflection-factor) have been performed:
- with terminator and cables, but without the magne 0es0 1ot 2ot 200t s
(M 1); Frequency (Hz)
- with the magnet and terminator but without tdables Figure 3: Calculated and measured longitudinal coupling
(M2). impedance of onESR-kicker module.

The correlation betweed andr is The measured coupling impedances are lowen

calculated, especiallpbove 15MHz. The parasitic ca-
7 =7 ®) pacites CD-land CD-2 (fig. 1) reduce the influence of
O1-r the cabelswith increasingfrequency,this positive effect
is also observed in the imaginary part. Impedance measu-
with Z,=50Q. rements at &IS kicker module (window frame) show the
similar results.

With the first measurement M1 the unknown capacites
CD-1 and CD-2 (fig. 1) could be determined by a ma-

thematical comparision with the replaced electrical . . .
circuit. With the measurement M2 the total network is A method has been described to determine the coupling

determined and the unknown impedaritp hasbeen RS TS BT B e e B e
calculated. The longitudinal anttansverse coupling 9 Y P :

impedances can be calculated with the equation 3-6. Thae measured results are a good basic to calculate beam

results for the real part of the impedances up to 40 M|_||r%stab|l|tes. An advantage of this proceduretigt all

are shown in théower fiqures 2 und 3. The resistance O{neasurements could be performed at the installed kicker
g 1 outside of the vacuum.

the magnetoil and the dispersion of the ¢bles inthis
frequencyrange can be neglegted; the parasitic capacites
CD-1 and CD-2 are replaced by a 100 pF capacity
(voltage divider) between the points A and B (fig 1).

For thiscasethe real part of calculated coupling impe-
dances are shown in the upper figureen® 3.Notethat

3. CONCLUSIONS
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