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non ultrarelativistic beam e zimmermann and k. oide, PRLSTAB 7, 044201 (2004)
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. Zock?
Zy(w) = .% [Ko (keT) +

The fields and the
their calculation

- (k w? XKy (bk, )Ko(bA) + krc? (A2 — k?) Ko(bk; )K1(bA)
oK) 23 (b JKo(b\) — ks G2 (A — K2) o (bK; JKa (D)

kr = |w|/v8¢, k = w/Bc, A2 = —ipgow + k? and
b = beam pipe radius.

(2)
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Subtracting the space charge term from Eq. (2) and CeRN
Iettlng BH\O(]I][UHI\/G‘I ity
IAb|>1 — PSBcase /wpmoo ~2-1072[sY?]Vw
keb|>1 — PSBcase wb/Byc~5.3x10 Vs, [Htaury
3)
we have
Z(w) = 62 Slo(r|wl/yBc)e~2ll/ve
Vwlopo (1 —i-sgn(w))
VIwlono (1 —i-san(w)) + V2 - sgn(w) ¢ /By (ipoo +w/c?)
distances

(4)
range of validity w such that |wb/3~c| > 1: short
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..for the Head and the Tail of the bunch...
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we have a more complete description of the field close to
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iii) constant wake functions

Possible effects on
a) Wr (z) = —Wy — action from the leading to the bunch dynamics
trailing
b) Wy (z) = W; — action from the trailing to the leading
Iv) betatron oscillation with ws frequency
X = (X1, X{, X2, X}) = X = ® (X)
1—-2

Equation of motion for half a period Tg/2 = 7 /wg, then
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i) two particle beam — charge Ne/2
i) s/c €]0;Ts/2] 1 leads 2 and vice versa for
s/c € [Ts/2;Ts]
iii) constant wake functions

. 3 Possible effects on
a) Wr (z) = —Wy — action from the leading to the

bunch dynamics

trailing

b) Wy (z) = W; — action from the trailing to the leading
Iv) betatron oscillation with ws frequency

X = (X1, X{, X2, X}) = X = ® (X)

Equation of motion for half a period Tg/2 = 7 /wg, then
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nonultrarelativistic case

Numerical evidence of front field for
nonultrarelativistic bunches

For the longitudinal plane the resistive wall front field
seems to be relevant Conclusions

Work in the transverse plane still ongoing
However preliminary simulations based on two
particle model seem to show a different behaviour
concerning the beam stability
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