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EFFECT OF BEAM-INDUCED RF ON DEBUNCHING

IN THE 300 GeV MACHINE

The travelling-wave structure proposed by Schnell for the

300 GeV machine would have an efficient bandwidth of half a percent and 

operate on a harmonic number of 4-500, so there will be more than 20 other 

possible harmonic numbers that fall within its band. Under these conditions 

the risk of the coasting beam rebunching itself, at the frequency which
2)

makes the structure impedance worst, gives probably the strictest de­

bunching criterion.

The in-phase (decelerating) component of voltage induced in 
such a structure by sinusoidal beam current modulation is given""^ by 

where Zg is the so-called series impedance, I is the a.c. beam current, 

L is the length of the structure, and r is the phase slip between 

beam and wave in the whole length L, for the frequency and wavelength 

in question. The quadrature component is

So we must require stability in the presence of an equivalent gap impedance 

The total voltage amplitude has its largest value * at 

r = 0. where it is

*
The quadradure component is biggest at r = ±tt , where (r-sinr)/r2 

reaches ± 1/zr.
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which may be as big as 

for each of the n RF structures in the machine.

From the definitions one has

and a structure that has been designed to have optimum group velocity 
1(for given length and bandwidth) has ' 

where Af is the full width of the band for which it is optimised and

We take the values from the 1964- design study

r/Q = 400 fi/m, Af/f = 5.5 10-3 , and the total length of accelerating 

structure in the machine nL = 160 m. This gives

The present trend is in the direction of higher R/Q and less nL, with 

rather little change in their product .
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As criterion for stability 
4) 

beam we take

against rebunching of the coasting

where AE is the half width of the spectrum of the coasting beam and we 

put in the values y = 320, 77 = -dlog&i/dlogp = y£2 - y"'2= 1.43 x 10"3 , 

R = 1200 m, N = 3 x 1013 , e2/mc2 = 1.7 x 10*" 28 Farad, h = 4500, to 

find

This will require a considerable dilution compared with the

ideal energy spread of the 300 GeV beam (± 0.1 x IO"”3 in bunches

± 5.6° long ' ), but is not big enough to create any obvious diffi­

culties, It is about ± 2 mm at a . pmax
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