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HIGHER ORDERC NMODES (HONAS)

E-Field: TMo10~
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All modes beside accelerating mode

Present in all cavities
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Characteristics depend on cavity shape
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Excited by the beam itself (VI - R/Q)

Interact with cavity and beam E-Field: TE110
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SIMULATION NMODEL

HHHH | | | } 3

| | |
Puls f1 fo f3 fn
R/QB1) R/QP2 R/Q(Bs) A R/Q(Bn)
Qex Qex QeX QeX

One HOM per cavity (monopole or dipole)
Gaussian HOM frequency distribution

R/ Q(ﬁbeam)
Set global Qex (Damping)

= Load HOM via bunch tracking simulation
(Bunch < HOM interaction)

2\
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SIMULATION NMODEL

HHHH | | | } 3

| | |
Puls f1 fo f3 fn
R/QB1) R/QP2 R/Q(Bs) A R/Q(Bn)
Qex Qex QeX QeX

One HOM per cavity (monopole or dipole)
Gaussian HOM frequency distribution

R / Q(ﬁbeam)
Set global Qex (Damping)

= Load HOM via bunch tracking simulation
(Bunch < HOM interaction)

» GOAL: Define upper limits for Qe
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BeAM BLOW UP

Phase space at the exit of the linac
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CONCLUSION

@ Complex and powertful tools developed to simulate
influence of HOMs

& Influence of various effects have been studied

@ Damping requirements can be defined by taking into
account all these effects and the machine specific beam
parameters
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THANK YOU!

Questions?
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THE SPL PROJECT

www.cern.ch / project-spl

160 MeV 4/5 GeV
SPL Parameter Cavity parameter Pg=0.65 Pg=1.0
Beam power [MW] 4-8 Operation Frequency [MHz] | 704.4 704.4
Beam current [mA] 20 - 40 Cells per cavity 5 5
Pulse length [ms] 04-1.2 Design gradient [MV/m] 19 25
Rep. frequency [Hz] 50 R/Q(P) [linac Q] 320 560
Physical length [m] ~500 Cavities installed (5GeV) ~54 ~192

N\
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LONGITUDINAL
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ASAR

HONM FREQUENCY SPREAD

» Higher HOM frequency spread decreases growth
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BUNCH CHARGE SCATTER

» Bunch charge scatter drives HOM in longitudinal plane
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MACHINE LINES (ML)

» ML are only a major concern for monopole modes
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CHOPPING

» New machine lines excite HOMs if they match
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CHOPPING

Transversal emittance growth
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» Increase due to higher bunch current

.\ ,
\Wai;&m Beam Dynamcis 17 06.09.2010 Marcel.Schuh@quasar-group.org



https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
https://twiki.cern.ch/twiki/bin/view/SPL/WebHome
mailto:mschuh@cern.ch
mailto:mschuh@cern.ch

RFE-ERROKS

» RF-Errors dominate compared to HOM influence

RF + HOM

Entries 3.5e+008 Entries 3.5e+008
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BEAM INPUT PARAMETERS

Basic beam settings used in all simulations:

1/fp =2.84 0.00315
1 0
20 0
40...400 3 %
160 0.078
0 0.3
0 0.3

ASAR
\N@/

https://twiki.cern.ch/twiki/bin/view/SPL/SplHom
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CAVITY GEOMETRY

Cavity shapes at 704.4MHz (symmetrical):

B
0.658 1.0
A bI_. 186.4 190.8
R . 45 45 | 646 70

70 70 | 106.47 | 103.07

45.1 | 45.06 | 775 | 76.89

R,.. 451 | 4956 | 775 | 74.45

D14 121 =22 185

—_— 1579 | 15.74 | 351 | 249
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