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HE STRIPLINE KICKER FOR

ABSTRACIT

such as the characteristic impedance, the field homogeneity and the deflection angle are typical
show that, when exciting the striplines with a trapezoidal current pulse, the magnetic field c

Stripline kickers are generally assumed to have equal contributions from the electric and magnetic field to the total deflection angle, for ultra-relativistic beams. Hence parameters of the striplines,

y determined by simulating the striplines from an electrostatic perspective. However recent studies
nanges during the flat-top of the pulse, and this can have a significant effect upon the striplines

performance. The transient solver of Opera2D has been used to study the magnetic field, for t

ne striplines to be used for beam extraction from the CLIC Damping Rings (DRs), when exciting the

electrodes with a pulse of 1 us flat-top and 100 ns rise and fall times. The time dependence of the characteristic impedance, field homogeneity and deflection angle are presented in this paper. In
addition, two solutions are proposed to improve the flatness of the magnitude of the magnetic field throughout the flat-top of the pulse, and the predicted results are also reported.

STUDIES IN THE TIME DOMAIN

Two RF baselines are considered for the CLIC DR operation [1]:

stresses on the kicker system [2].

The deflecting field of the striplines has been previously studied considerin

studied when considering the voltage/current pulse shown in Fig. 1:

* The increase of the deflection angle during the flat-top is 0.73%.

field [3] and an AC magnetic field [4]. Now, transient simulations with Opera2D [5] have been
carried out, and a pulse of 100 ns rise and fall time and 1 ps flat-top has been considered (Fig. 1).

The odd mode characteristic impedance, field inhomogeneity and deflection angle have been

* The increase of the odd mode characteristic impedance during the flat-top is 1.1%.
 The field inhomogeneity changes during the flat-top from = 0.0028% to £ 0.0112%. 0! L - — — —— — — -

1 GHz RF structure, with one pulse containing two trains of 156 bunches each = current pulse of 560 ns rise/fall time and 900 ns flat-top.
2 GHz RF structure, with one pulse containing one single train of 312 bunches - current pulse of 1 us rise/fall time and 160 ns flat-top.

The 1 GHz RF baseline has been considered for this study, but with pulse rise and fall times of 100 ns, in order to limit the electrical and thermal
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Figure 1: Ideal (black) and simulated (blue) current
pulse when terminating each electrode with 50 Q.

PROPOSALS FOR REDUCING THE PULSE VARIATION

In an attempt to reduce the increase of the “flat-top” field two proposals will be presented in the following:

 Using a thin silver coating on the electrodes

* Modulate the pulse to compensate for the variations in the field flat-top

SILVER COATING

the electrical conductivity (0gjper-=6.3X 107 S/m).

PULSE MODULATION

The electrodes could be coated by a thin layer of silver in order to increase  The variation of the magnetic field, and therefore the total field during the

pulse flat-top, can be also theoretically compensated by modulating the

The variation of the electrodes current/voltage during the flat-top of the pulse.
1.37 I I .
s secrode: deflection angle, - * - A srerarEETE
: TEE o e som o S5 5 i e i s R ey ) =
T along the flat top, is " | pp P
-% 31'48 - -SOQterm?nat?on: before modulgtion mOdUIatIOn, the
£ reduced from E o] e of the
%1364 0.73% to 0.5%. Z§)144 : ermination: arter moaulation ] deflection angle
S 21.42 :
9 1362 S during the flat-to
K Also the odd mode s ™ 1. 5 P
. o = 1 is reduced by more
characteristic = T E—
, 130 m S - than a factor 100:
1 '35?00 2c|10 3c|)0 4(|JO srlJo 6(|JO 700 8(|)0 9(|)0 1000 1100 m p € d dnce ' ' ' ‘ | | | | | o
Time (ns) .. . 19700 200 300 400 500 600 700 800 900 1000 1100 frOm 0.73% to
variation is reduced Tiraa iris]

Figure 2: Flat-top deflection angle when considering from 1.1% to 0.8%.
electrodes made of aluminium (blue line) and silver
(red line).

CONCLUSIONS

. . 0.006%.
Figure 3: Total deflection angle before/after

modulation, for 50 Q (blue line) and 40.5 Q (red line)
terminating resistors.

The voltage/current

12.65

Transient simulations have been carried out in order to consider the effects of 100 ns rise/fall time driving
pulses, with a flat-top of 1 us, upon the predicted characteristic impedance of the striplines and hence
the total deflection angle. The magnetic field, and therefore the magnetic field contribution to the e | l l | | | | ‘ the flat-top of the
deflection angle, is not constant during the flat-top of a trapezoidal current pulse. Two means of
improving the flatness of the total deflection angle have been proposed: coating the electrodes with
silver or modulating the pulse created by the inductive adder. Silver electrodes give the required field
homogeneity but do not result in the flat-top stability specifications being met. From the studies, the
required output pulse shape from the inductive adder, to compensate the time dependence of the

PSpice simulations to study reflections with 40.5 Q and 50 Q terminating resistors will be carried out next.

_ pulse shown in Fig. 4
has been specified as
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driving waveforms in
Opera2D.

impedance of the striplines, has been derived for both 50 Q and 40.5 Q terminating resistors: these 08 o0 300 200 500 800 700 800 900 1000 1100
waveforms give the required flat-top of the total deflection pulses. However the field homogeneity is Time (ns)

close to, but slightly outside, the specification of £0.01%. Terminating resistors of 40.5 Q provide the Figure 4 ”Flat-top” Voltage and current. in
required deflection angle of 1.5 mrad, with a £12.5 kV driving voltage: to achieve 1.5 mrad with 50 Q ' . . g
terminating resistors requires that the nominal driving voltage is increased to £13.7 kV. With 40.5 Q order to obtain a “constant” dEfleCtmg field
terminating resistors it is not necessary to increase the nominal drive voltage, except for modulation. (40.5 Q terminators).
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