Wakes in Cavities

transverse short range wake in TESLA modules and 3 harmonic cavities

estimated contribution to emittance growth (39 harm.) |

long range: HOM damping - 3@ harmonic cavities (some bands)

- TESLA cavities



possible working point

1.3 GHz system: 130 MV @ 0 deg --> 130 MeV

BC2 r56 = -103.5 mm --> compression factor = 20

1.3 GHz system: 1500 MV @ 0 deg

--> 2000 MeV

BC3 r56 = -20.7 mm --> compression factor = 5

4475 MV @ 0.74 deg --> 577.5 MeV
3.9 GHz system: 97.3 MV @ -142.2 deg --> 500 MeV
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sensitivity (10% change of compression)

1.3 GHz system before BC2: |AV| < 0.19 MV, |Ap| < 0.023 deg

3.9 GHz system: |AV| < 0.071 MV, |Ae| < 0.060 deg

20



transverse short range wake in TESLA modules and 3 harmonic cavities

1-wake / cavity scales with fundamental mode frequency ** 2
12/ 24 3 harm. cavities ~ 13 / 27 TESLA modules !

|. Zagorodnov: TESLA Report 2003-19 (TESLA module)
TESLA Report 2004-01 (LOLA & 3 harm. cavity)

1-wake

wils)
V/Cm

| 13.5 TESLA modules
4.10 = =
12 - 3 harm. cavities

2107 - .

i | | ] | | S/mm
0 0s 1 15 2 25 3




3 harmonic cavity
emittance growth due to discrete slice centriod kick:

systematic and random offset

£ = 8\/1+§<0)«>2 2 / of cavity axis
<O' ,>2 _ (q-rms{WL(G)}] [(Nzo_sz +N0'r2 )]

4
f/100MHz g ~1nC
. B/m p, ~40m | o0=24mm N =number of cavities
y,€=1pm o, = systematic error
N\ RD ~D, MM@J eV, =500MeV o, =random error
100 120 140 160 180 200 220 Z/m
g o, =lmm | o, =0mm |o,=0mm |o,=0.1mm
E o, = o =lmm |o =05mm|o. =0.5mm
N=12 1.23 1.02 1.005 1.008
N=24 1.74 1.04 1.011 1.021
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N. Solyak

TESLA-FEL 2003-01, May 2003
Higher Order Modes of a 3™ Harmonic Cavity

FERMILAB-TM-2210
with an Increased End-cup Iris

T. Khabibouline

3 harmonic cavity
long range / multi bunch



TESLA cavity

Ia[dnods WOH

Higher Order Mode Absorption in TTF

Dipole Band
M. Dohlus, V.Kaljuzhny, S.G:-Wipf

TESLA 2002-05
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Modules in the Frequency Range of the 3rd



TESLA cavity 1st & 2nd dipole band

TDR Cavity — HOM Damping (Omega3P)

Comparing measurements (color) with Omega3P (black)
complex eigenmode solutions (Qe,=feo/2fmag) Shows data
scatter around ideal cavity results due to shape deformations

. TTF module 3: 1st band 1o° TTF module 3: 2nd band
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Accelerating Cavity Design for the °
International Linear Collider 100 . ; : o S— : s s .
1.6 1.65 17 1.75 1.8 L 1.8 1.82 1.84 1.86 1.88
Frequency (GHz) Frequency (GHz)
A. Kabel, ...
ICAP 2006, Chamonix Mont-Blanc, October 2-6, 2006 0.53 M quadratic elements, 3.5 M DOFs, 512 CPU with 300 GB on

Seaborg, Second Arnoldi with MUMPs, 1 hour per dipole band

scatter of Q values ~ factor ten

??7? field distribution
coupler tuning
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