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Specify SEY limits from the 
electron cloud

- working plan for task 6 -

Expressions of interest and available tools
Build-up simulation codes are PEI (KEK), POSINST (LBNL/SLAC), ECLOUD 
(CERN), and CLOUDLAND (BNL/SLAC). Instability simulation codes are PEHTS 
(KEK) and HEADTAIL (CERN) for single-bunch instabilities, and PEI-M for multi-
bunch instabilities (KEK). Multi-bunch wake fields can be extracted from POSINST and 
ECLOUD. There also exists a single-bunch instability code written by Y. Cai at SLAC. 
DESY, INFN, and CERN are collaborating in the EUROTeV WP3 ECLOUD subtask, 
the goals of which overlap with the ILC WG3 ‘electron-cloud’ task. Rainer Wanzenberg
(DESY) has started a compilation of ring and beam parameters. Further contributions are 
highly welcome! 

Comparisons with existing machines
A benchmarking program is ongoing at the CERN SPS and at DAFNE, in addition to 
PSR, PEP-II and KEKB, and can support the predictions.
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ILC 17 km TESLA DR wiggler 
sections

(TESLA) Wiggler:

Peak field 1.68 T
Period 0.40 m
Chamber semi-axis 16x9mm

~rectangular with  
antechambers on both sides

(TESLA) Wiggler:

Peak field 1.68 T
Period 0.40 m
Chamber semi-axis 16x9mm

~rectangular with  
antechambers on both sides

Different models for the wiggler field:
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Cylindrical expansion 
model, Wolski-
Venturini, first 60 
modes included

Cartesian model, Halbach

Vacuum chamber design 
with ante-chambers,
Reduced number of photons
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SEY Models
Secondary Emission Yield Model 1)
(variable Emax and variable e- reflectivity
extrapolation: based on LHC Proj.Rep-632, SPS                   
measurements SR (?!) + electron conditioning)
delta_max: 1.3
epsilon_max: Emax= 190 eV (function of delta_max) 
low-energy elastic reflectivity of electrons at 1.3: 35%
delta_max: 1.2
epsilon_max: Emax= 180 eV (function of delta_max) 
low-energy elastic reflectivity of electrons at 1.2: 33%
delta_max: 1.1
epsilon_max: Emax= 170 eV (function of delta_max)
low-energy elastic reflectivity of electrons at 1.1: 30%
Secondary Emission Yield Model 2)
(~constant Emax and constant e- reflectivity based on SPS data and. Hilleret’s recommendation)
delta_max: 1.3
epsilon_max: Emax= 234.75 eV (function of delta_max) 
low-energy elastic reflectivity of electrons at 1.3: 50%
delta_max: 1.2
epsilon_max: Emax= 232.38 eV (function of delta_max) 
low-energy elastic reflectivity of electrons at 1.2: 50%
delta_max: 1.1
epsilon_max: Emax= 230 eV (function of delta_max) 
low-energy elastic reflectivity of electrons at 1.1: 50%
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Benchmarking of ECLOUD and POSINST in
ILC TESLA DR wiggler 
Benchmarking of ECLOUD and POSINST inBenchmarking of ECLOUD and POSINST in
ILC TESLA DR wiggler ILC TESLA DR wiggler 

POSINST

Simulated electron cloud density with POSINST vary SEY params
(Ex. deltamax=1.3, Emax=190eV). Photoelectrons rate is 0.007 
electrons per meter per positron. Wiggler field “Cartesian” model. 
Rectangular chamber with semi-axis axb=16x9mm and two 
antechambers 10mm full size on both sides.

)()sin(

)()cos(
0

0

0

ykSinh zkBB

ykCosh zkBB
B

zzz

zzy

x

−=

=
=



9

Frank Zimmermann

Electron line density (m-1)
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Benchmarking of ECLOUD and POSINST in
ILC TESLA DR wiggler 
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POSINST

δmax=1.3

2 different 
primary e- rates

Simulated electron cloud density with POSINST (SEY params
deltamax=1.3, Emax=190eV). Photoelectrons rate are 0.007 and 
0.0007 photo-electrons per meter per positron. Wiggler field 
“Cartesian” model. Rectangular chamber with semi-axis 
axb=16x9mm and two antechambers 10mm full size on both sides.
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Future Directions

Simulate build-up for all the regions of all the DR rings: 
compare, benchmark POSINST and ECLOUD.

Compare ECLOUD and POSINST wiggler simulation results 
with CLOUD_LAND L. Wang (SLAC) 3D space charge 
forces

Explore dependence on SEY models 1 and 2 and 
assumptions (reflectivity, rediffused electrons, etc.)

Determine instability thresholds for all rings PEHTS    
(benchmark with HEAD-TAIL)

By October 2005 task force 6 Co-ordinators deliver the 
information that will be necessary for making a DR 
configuration selection. 
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