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SINGLE PASSAGE WAKE
IN A RF DEFLECTOR

R STRUCTURE:

LENGELER Type, 3 GHz
TW, Backward (v, = -0.0244 ¢}
10 cells, Zn/3 phase advance

ASSUMPTIONS: Point-like charges
only "out-of-phase” wake

SOLUTIONS

. COMPLETE: detailed dispersion curve is considered. The
solution is a superposition of the field distributions at any frequency
in the band-pass;

2. PARTIAL; the dispersion curve is linearized over the band.

Only the field distribution at resonance is considered;

3. SIMPLIFIED: the dispersion curve is linearized over an
unlimited frequency range. The local excitation is proportional to
the leading charge offset.



21

20.5

w [Grad/sec]

20

—
NO
Lh

19

18.5

18

! I | 1 I
40 60 80 100, 120 140 160 180 200
| p [m ]

tipical dispersion curve for RF deflectors

-~ 64 -—



axis displacement [mm]

- 0.9

0.81+

0.72r

0.63-

0.54

------------------------------------------------------------------------------------------------

trajectory 2

----------------------------------------------------------------------------------------------

045

0.36

0.27

(L.18[

0.09

0
0

...............................................................................................

_itraj ect:::::rry 1

{ b ] [ | l I |
0.03 006 0.09 0.12 0.,15[ ?.18 021 024 027 03 0.33
Z [m

trajectories of the leading partide: trajectory 1
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trajectory 2 (r,,=0.5 mm, r'. =0 and Ar'=0)
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transverse force probed by a trailing particle that enter in the structure
after a time t,"=T/4 and t, =T/4+1/2 (trajectory 1 of the leading particle).
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transverse force seen by a trailing particle that enter in the structure after a time
t, =T/4 and t, =T/4+1/2 (trajectory 2 of the leading particle).
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transverse wake probed by a trailing particle that enter in the structure
after a time t, =T/44nT (trajectory 1 of the leading particle)
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transverse wake probed by a trailing particle that enter in the structure
after a time t, =T/4+nT (trajectory 2 of the leading particle)
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transverse force seen by a trailing particle after a time t =T/4+nT in the case of
steady state solution (trajectory 1 of the leading particle)
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transverse force seen by a trailing particle after a time t =T/4+nT in the case of
steady state solution (trajectory 2 of the leading particle).




Tracking code scheme

1) Considered structure:
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Bunch trajectory
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2} Train representation
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3) fracking:

[ | 1* train injected in K1 1n phase with the deflecting ield.

It generates a wake with a 90 Tphasa respect to the
deflecting field.

M1

h 4
< 1% train injected in K2 72 Lout-of-phase respect to the
deflecting field.

It generates a wake field (72 r@ﬂli-nut-ﬂf-phase respect £ ¢
the deflecting one.

No beam Ioading Gutﬂf-phagﬂ effects

Miz

"
1¥42" train injected in K1 : -
the 1™ train is now injected 72 tﬂut-nf-phase respect to the

deflecting ficld and it generates a wake field (72 EFQ{)T)'-
out-oi-phase;

the 2 is injected in phase with the deflecting field and

it generates a 90 tnut-nf—phase wake field.

MZI

h 4
1°4+2™ train injected in K2 : the | ® is now injected 2%72 L.
out-of-phase respect to the the deflecting field and 1t
generates a wake field (2*72 ti-%ﬁ--::-ut—af—phase;

the 2 “isinje cted 72 1:mtnn.lt-u::nf-phra.se respect to the
deflecting ficld and 1t generates a (72 Ti99 Y-out-of-phase
wake Tield.
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Propagation of a 0.5 mm displacement
(=2 m, o=0, Qx=integer)
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Propagation of a 0.5 mm displacement
(p=2 m, a=0, Q =integer)
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output amphtude [m]

output amplitude [m]
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Amplification of the input position error by the beam loading in the deflectors

x10™

(reference lattice, Ax=0.5 mm)

v,

=

L
.
AL
)
o,
=

2

:1.. 2 E
l‘lf=—ﬂ£ 2=-—0.647
< = ' ﬂ:
Ad =180
.. ;’ .‘: ............................................................... Q(I}JZI“QE'Z“}I' ..........
v 5 . | 5
% é} O tran 1 iﬁﬂ%ﬁgﬁ%ﬁ%ﬁﬁ?ﬂmﬂw 5 oot e
LB o wmaim2 Y _
¥ : . train 3
: train 4
: O train 5 : _ .
U | | | | | 1 | f
0 50 100 150 200 250 300 350 400 450
bunch number
Amplification of the input angle error by the beam loading in the deflectors
< 107 (reference lattice, Ax’=0.3 mrad)
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output amplitude [m]

outpui amplitude [m}
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QOutput residual amplitudes due to the beam loading 1n the deflectors
- (reference lattice, Ax=0 mm, AX’=0 mrad)
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Output residual amplitudes due to the beam loading 1n the deflectors
x 10 (integer tune lattice; BI:B2=2 m, o, =0, =0; Ax=0 mm, Ax’=0 mrad)
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output amplitude [m]

output amplitude {m]

AmpJitication of the input position error by the beam loading in the deflectors
X 10 (reference lattice)
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