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Abstract 

The RF power pulse feeding accelerating structure of 
Multibunch Linear Collider must has a flat top and stable 
phase. Up date three type of RF pulse-compression system 
providing quite flat top pulse are known - BPC [l]) SLED 
II [Z], VPM [3,4]. The next scheme allowing to have a flat 
output pulse with stable phase is presented in this paper 

1 PULSE SHAPE CORRECTION 

One of the method to provide a flat pulse is to use sev- 
eral coupled cavities for RF power storage. The coupled 
cavities operate like a delay line. VPM uses this method 
[3,4]. But one can look at the coupled cavities from an- 
other point of view: the difference between single cavity 
and a chain of coupled cavities is that the coupled cavities 
have a more dense spectrum of modes near operating fre- 
quency. These modes are coupled between each other by 
the hole (holes) of feeding waveguide (if cavities is not cou- 
pled with waveguide these modes are orthogonal). During 
RF energy storing (in pulse compression process) only one 
mode tuned at operating frequency works. Other modes 
practically do not, contain RF energy up to phase reversion. 
They start to work only after 180 degree phase shifting. 
Because of coupling through waveguide holes they take 
part of RF energy and re-emit, one making a pulse flat. 

Main ideas of new approach: 
1) To separate these modes in space using individual 

cavity for each mode. 
2) Since all modes,except only one of them,work rela- 

tively short time only after phase shifting, their quality fac- 
tor can be more less then quality factor of thp energy stor- 
age mode. So the dimensions of cavities for these modes 
can be noticeably smaller. 

The code for simulation several travelling-wave cavities 
coupled with common waveguide ( Fig.1) was made. In 
this code the cavities are described with basic quality fac- 
tor (Qo), factor of coupling @ ( ,0 = Qo/Q, - l., Ql - loaded 
quality factor), frequency (F). 

The parameters were chosen similar to the VPM’s ones: 
duration of input pulse is 500 ns, reverse phase time is 
400 ns, duration of phase switching is 20 ns, operat- 
ing frequency is 14000 MHz. The quality factor of stor- 
age cavity (SC) was taken 2. x lo5 - measured value for 
VPM open cavity. For all cases of simulation the basic 
Q-factors of “correction” cavities (CC) were 2.5 x 104. 
&I of SC was 9.4 x lo3 Tuning of CC were as F = 
Fo + 1OMHz x i, i = 1, . . . . N - 1 for symmetrical spectrum 

and i = rfrl, . . . . h(N - 1)/2 for nonsymmetrical spectrum; 
N is number of cavit.ies. Other parameters are gathered 
in Tabl. Results of simulation are shown at and Fig.2 

Table 1 
Picture a b c d 

Numb.of cav 1 9 2 3 s 
f s h 
5 7 9 

Spectrum S N S N S S S 

(Q, of cqx10- 3 - 5.0 36 62 36 72 72 72 
Efficiency % 69 65 66 67 66 67 66 66 

Where S - symmetrical spectrum and N - nonsymmetri- 
cal spectrum. 

These results show that quality factor of CC can be 
nearly 2.5 x IO4 without any noticeable reducing of effi- 
ciency of pulse-compression system (in our caSes when all 
cavities have QO = 2. x 10’ the efficiency is 69%), If the fre- 
quencies of CC are placed symmetrically around operating 
frequency there are no phase deviation (Fig. Sb,d,f,g,h). 
One can construct desired shape of pulse by choosing fre- 
quencies and coupling coefficients of cavities. For instance 
the pulse with increasing to end amplitude can by useful 
to compensate energy losses in multibunch regime (Fig. 
2b). As one can see (Fig. 2g,h) that the output signal 
look lake a pulse of SLED II system. The reason is that 
spectrums in these cases are similar to spectrum of modes 
of long pipe. 

2 SUMMARY 

The described method permits to have a flat pulse or 
pulse with another desired shape and with stable phase 
after conventional SLED-type pulse compression system 
by adding several TW cavities with relatively low quality 
factor and small size. Each of TW cavities can be tuned 
regardless of others. In practice TW cavity can be fab- 
ricated like a VPM TW cavity or like a SLED [5] cavity 
by using two cavities or by another way. One can try to 
re-collect all low quality factor modes into one structure. 
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Figure 1. Scheme of pulse compression sistem with 
correction cavities. 
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Figure 2. Shapes of output pulses for different parameters 
of correction cavities. 
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