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1. Introduction

» Ecloud as a concern (from LHC experience):
® Three-beam instability in the LHC [A. Burov, arXiv:
1301.0443v2 [physics.acc-ph], and Talk of A. Burov at ICFA

BB2013 mini-workshop]
o

» SuperKEKB LER
e Low emittance and small beta at IP
o
o

» Collaboration effort:
e K. Ohmi, D. Zhou@KEK: PEHTS2
e L. Wang@SLAC: Pivi’s code CMAD (Parallel computation,

but uniform density along the ring) and Wang’s code
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1. Introduction
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® Simulation pwh=2.1x10'" m3.(v.=0.012)
® Analytic  pun=2.7x10'" m3,
® Target  pe~IxI0' m3
® Take care of high B section. Effects are
enhanced.
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1. Introduction

» SuperKEKB: Improvements in vacuum chambers
=> Expected low ecloud density
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Density pg (m'3)

1. Introduction

» Ecloud instability theory: Lo =
® Peth X Vs ® Peth X 1/B | \/§KQroﬁ L

® peth=4.4e11 m3 for SuperKEKB LER
» Average ecloud density:

e Expected: <pe>= m3
e Weighted by By: <peBy>/<By>= m-3
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1. Introduction
» Vertical single-electron angular oscillation freq.:
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» SuperKEKB: High freq. “wakefields” [similar to CSR,
but transverse!] 50
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2. Results of PEHTS2

» Parameters: v,=44.53, vy=46.57, <pB,>= m, <By>=
m, Vs= ) PBUNCH=9.04e10, Nsection=32
Pe0={3.2, ..., 6.0}ell
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2. Results of PEHTS2

Condition 1;

» Threshold of coherent instability: <pe>=4.9e11 m3
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pe/ Peo

2. Results of PEHTS2

» Parameters: vx=44.53,v,=46.57, vs=0.0247,
PBUNCH=9.04e10, pco=
» Number of sections along the ring: Nsection=

1.2
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2. Results of PEHTS2

» Incoherent emittance growth observed with almost
all simulated pe
» Threshold of coherent instability: <pe>= m3(?)
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2. Results of PEHTS2

» Parameters: vx=44.53,v,=46.57, vs=0.0247,

PBUNCH=9-0491O, Pe0=

m-3

» Number of sections along the ring: Nsection=

1.2
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2. Results of PEHTS2

Condition 2: Without IR and LCCs
» IR dominates the incoherent emittance growth
» Threshold of coherent instability: <pe>=3.6e11 m3
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2. Results of PEHTS2

Condition 2: Only IR and ,>50m

» Vary peo={1, 2, ..., 5}e11 m3

» Outside IR and LCC: pe/peo=0

» In IR and LCC: pe/peo= 0 if By<50m
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2. Results of PEHTS2

» Vary peo=

» Low expected pe at high beta sections

m-3

» High beta sections cause emit. growth if p. high

enough
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2. Results of PEHTS2

» Parameters: vx=44.53,v,=46.57, vs=0.0247,
PBUNCH=9-0431O, Pe0= m-3

» Number of sections along the ring: Nsection=
» Ecloud density data given by Y. Suetsugu
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2. Results of PEHTS2

» Parameters: vx=44.53,v,=46.57, vs=0.0247,
PsuncH=9.04e10, peo= m-3

» Number of sections along the ring: Nsection=
» Ecloud density data given by Y. Suetsugu
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2. Results of PEHTS2

» Emittance growth depend on number of “wake
kicks” /turn
» Vert. beam size blow-up <
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2. Results of PEHTS2

» Vary peo= m3

» Seems no coherent instability up to peo= m3
» Safety margin for LER:
» Incoherent emittance growth ( ) need to be
valldated via more careful S|mulat|ons'
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3. Summary
» SuperKEKB LER

» Uncertainties in simulations

e Incoherent emittance growth

® Fixed mesh sizes and mesh area in PEHTS2 code:
(1) Large beta function => Mesh area should hold
(2) Small beta function => Mesh sizes should resolve

» Simulation results:

® Given expected densities(by Y. Suetsugu) and lattice
information(sler_1683) =>

e Constant ecloud density and By, => Reasonable results
e Varied ecloud densities and Bxy => Threshold not easy to be

detected; obtained results somehow ambiguous
19



3. Summary

» More systematic studies:

® Proper set-up of PEHTS2 code (mesh sizes, mesh area,
cloud sizes, number of sections, etc. depend on )

e Understanding simulation results of PEHTS2

e Comment from Suetsugu-san: ecloud density expected to
be high in the early stage of SuperKEKB’s beam commissioning
=> Ecloud effects also depend on beam current

e Simulations and preparations of beam observations =>
Dedicated machine study?

e Benchmark study from L. Wang(SLAC)
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