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KEK-PSTEAIENT-E—LAREEDHI

7229- @ CEAFBEAE (Head -tail instability)

Fig.2. a) AR signal a single bunch consecutively traced every 15 usec.
b) AR signal of a bunch successively traced.
c) AR signal cdlculated with equation (1). (x=-5.]. rad and 0=2.1

HEQRY.

swiceams. ¢ NEAC 1994 )

Clagsification of

If all particles have the same betatron Note that for the example shown in Pig. lc, mode 2 has
e Quo and synchrotron frequency ., and we appreciable contre-of-mass motion and would leave a
the transit time of the bunch past a fixed obsdrver, long-range resistive-wall wake whereas mode 0 would not.
the first few head-tail modes appear as in Fig
The difference signal from a position monitor ! For a parabolic bunch, the modea p (t) are approxi-
form mately sines and cosines as shown in Fif. 1, while for
jankQ a hollow bunch they appear as in Fig. 3 with

T (e/7,)

m
revolution. Pplt) = Tt )

w1 - (e/7))?

Usually both Q and the revolution frequency

depend on momentum, #0 g varies as a particle = a Chebychev polynomial.

A-signal = pm(:)u

for the k"

b) X = 5 radians X = 9 radians

Pig. 1 Contortions of a single bunch on separate revolutions, and with six revolutions su imposed.
3 Sy S e L S 22
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: Th. Sluyters (BNL), L.C. Teng (ANL)

: T. Khoe (ANL), W. Praeg (ANL), C.S. Taylor (CERN)
: D. Swenson (LAMPF)

: J.D. McCarthy (FNAL), P. Reardon (FNAL)

: L.N. Blumberg (BNL)

. C.P. Steinbach (CERN)

: N.K. Cung (Saclay), J.E. Griffin (FNAL), A. Mathewson (CERN)
: R.L. Witkover (BNL)

: P.B. Wilson (SLAC)

: A. Ruggiero (FNAL), P. Grand (BNL)

. J-L. Pellegrini (SLAC), A. Chao (SLAC)



