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W. Hardt

The growth rate for both the dipole and the quadrupole mode can be 

described by a few parameters :

µ0 = ion e-folding rate

V = r λ = mean Budker parameter

= atomic mass of ions

a = average beam radius

ω0 = angular revolution frequency 

n = mode number

I
Q for dipole oscillations 

2Q for envelope oscillations o

The growth rate is
γ = relative energy 

η = ion production rate

η is of the order 103∕s∕μ Torr but slightly energy dependent as can be 

seen from table I.
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for the envelope mode);

Since the theory was made for a coasting beam with uniform transverse 

density, a smaller radius should be taken, so that the growth rate is a 

little larger than l∕s. It does not change much during the cycle but other

modes become the most dangerous ones. For instance at 200 GeV/c we may

have a = 4 mm; μ = 1.3∕μs o o
n = 17 for the dipole mode and

growth rate of ( — ] - O.28∕s,

and the

n = 46

whereas

most dangerous mode numbers are 

for the envelope mode yielding a

the previous mode numbers (n = 25

and n = 53) would yield a growth rate of about (1/t) g ≈ 0∙15/s

This effect does not seem important even at a pressure of 3∙10 7 Torr.
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Numerical example for the SPS :

P = 10 7 Torr; 10 GeV/c; η = 93/s; N = 1013 ppp

V = 2.2∙1O-9; A, = 14 ; a =15 mmi o

μ = O.35/μs ; ω = O.27/μs ; Q - 28 o o o

γ = 10.7 ; z - 2 (n = 25 for dipole mode; n  53
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