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ABSTRACT

This paper introduces the principle of a new slotted
pipe kicker for upgrading BEPC, which is made by using
vacuum pipe itself with proper slits as current
conductors. The wakefields of the pessent kicker and the
new slotted-pipe one are compared, and the typical
results show that the wakefield of the new one is greatly
decreased. Its impedance and the loss factor are studied
in detail by using analytical method and modelling of 3-

D MAFIA. Calculations present that the inductance of
such new kicker is about 0.06nH.

1 INTRODUCTION

For further luminosity upgrading of BEPC(Beijing
Electron Positron Collider), several approaches were
proposed, among which Mini-Beta insertion was the
most promising. However, the crucial factor to realize
this scheme is the reduction of the bunch length from the
present 6 cm to 3 cn@bviously, finding an approach to
shorten the bunch length becomes an important subject. 3 WAKEFIELD COMPARISION

It is understood that decreasing the beam impedance RETWEEN THE PRESENT KICKER AND
one of the approaches for shortening beam length. THE NEW ONE

According to our measurements, four injection kickers . .
and fortygbellows cavities contribute moJre to the total. OE.e kcan swgullated tze wakefields oLthe new sllzg)ttecé-
impedance. Thus, it is necessary to develop ne Jpe Kicker modet an .t eprese_nt one by using 3-D code
injection kickers to replace the current conventional ai AFIA, as shown in Fig.2 and Fig.3, respectively.

coil injection kickers.

Figure 1 Schematic map of the slotted-pipe kicker

LONGITUDINAL WAKE POTENTIAL

2 PRINCIPLE OF THE NEW SLOTTED-
PIPE KICKER MODEL - /

The present kicker in BEPC are the conventional ai R !
coil magnet which has two metallic current plate:
surrounded by a large vacuum tank. Experingws /
that the impedance of this type of kicker comes from tr ’ ' /
tapers and the two ends of metallic plates. The ne ]
slotted-pipe kicker model is principally based on the th — /
vacuum pipe itself with properly arranged slits as currel g .
conductors. Its schematic diagram amd cross section N
shown in Fig.1. These two parallel conductors on bol PARTICLE FOSTTION S/
sides of the beam axis form an inductive loop, and the
six slits between the conductors are connected to ground.,. . . .
which is one of the most important features dif?erent Figure 2 The wakefield of the slotted-pipe kicker
from the current injection kickers. Due to the racetrack

beam pipe, the central metallic plates are the nearestty/denty. the wakefield of the new kicker model is
educed about one order of magnitudes. One can also

the moving beam and carry most of image curreny, . i
Obviously, the impedance of this new kicker is reduce_(’Jn_d from the plot of the wakefield that the new kicker
significantly. is inductive. The loss factors of the two kickers are also

compared, as given in Table 1.
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Clearly, our case violates the above condition. However,

LONGITUDINAL WAKE POTENTIAL one can extend the formula to the condition, length |
larger than the radius of pipe b.(w is still smaller than
3 ’,’A\‘. A /\\ b)[3]. Study shows that the impedance of the slots
[ A I oriented in the beam only comes from the ends of the

T r W\ /1 slots, not from their lengths. For a round-end slots
e — / I;"\.‘ \ oriented in the beam,

_— \‘ / a,+a,=w(01334- 0 OQIM) :
V f‘l “\, rl \‘\ (2)

, ; e Substituting the actual dimensions of the longitudinal
o o “ " slots, i.e., four slots with 7mm  width and another four
slots with 9mm width, one can obtain their inductance

Figure 3. The wakefield of the present kicker in-=0.004nH(pessimistic value). The impedance of its two
BEPC transverse slots can be estmated as follows

PARTICLE POSITION S/M

Table 1. the loss factors of the two kickers with bunch +

length, k1 and k2 represent the loss factors of the present a.+a

kicker and the new one, respectively. 24(In—+—--)
w 2w 3

acm K, (V/ PQ K,(V/PQ (3)

1 6.98% 1072 2.88x 10° Where _electric pol_arizabilit_y |s smaller than the

3 101x 102 559% 10° longitudinal magnetic polarizability by an order of
magnitude and thus can be overlooked. Here, due to the

elliptical pipe, we also make it equivalent to the circular

4 IMPEDANCE CALCULATION pipe which has radiusr =+/ab, where a and b are
the short and long semiaxes of the elliptical pipe. For

One can see in Fig.1 that the complete beam pipeé% : : : -
. nveient calculation, one can replace the circular pipe
and B are connected with the two ends of the vacuum P PIP

tank, respectively. Thus, its contributions to they the regular octagon with sidg = n r, where three
impedance come from the eight longitudinal slots and 4
the two transverse slots for seperating high voltage frosides are not cut into slots. In other words, two
the ground. Supposed that the cross talk among thdasansversal and three tilted slots of the octagon are cut
slots is neglected, hence, its total impedance is theto slots according to the dimensions of the kicker
summation of these longitudinal slots and two transverseodel. The three tilted transverse slots can be equivalent
slots. In order to calculate the impedance of the eighi one and a half transverse. Thus, there are three and a
longitudinal slots, one can approximate the racetradkalf transverse slots, and each slot is 10mm in width and
pipe as the circular one, which has the radius of the sh@&® mm in length. According to the equation(3), one can
semiaxes for upper estimation. Applied for Kurennoy'sasily obatin their inductance L=0.056nH. The total
formula[1], the impedance of the slot can be written as inductance of this slotted-pipe kicker is the additivity of
the eight longitudinal slots and two transveres slats,
L=0.06nH. One can check the above analytical result by

VAP S S \ _ _ _
Z (oo ) = -~ - extracting the inductance from the wakefield obtained by
C 41 °b the 3-D MAFIA, as shown in Fig.2., L=0.052nH, which
Q) agrees roughly well with the analytical result.
wheredl . O are the electric and magnetic 5 CONCLUSION

polarizabilities of the slots, respectively, b the radius of The slotted-pipe kicker has smaller impedance than
the beam pipe. Notice that this formula only applys for that of the present kicker in BEPC. At the low
such slot whose length | and width w are smaller than tlieequency, this new kicker behaves inductive
radius of pipe b. For the slotted-pipe kicker, its length Icharacteristics.

is much larger than the radius of the beam pipe b.
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