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  News from HL-LHC organization and deadlines => https://
espace.cern.ch/HiLumi/WP2/task4/SiteAssets/SitePages/Home/
ImpedanceStudiesPlan_HL-LHC_v2.docx 

  Highlights from the mini-workshop on "Simulation of Power 
Dissipation and Heating from Wake Losses in Accelerator 
Structures", Diamond Light Source, 30/01/2013 => http://
www.diamond.ac.uk/Home/Events/Past_events/Simulation-of-Power-
Dissipation---Heating-from-Wake-Losses.html 
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  Several machines discussed 
  ALBA (Barcelona) synchrotron light source => 3 GeV, top-up injection, 268 

m circumference, 4.6 nm rad (4.3 design), maximum design current = 400 mA, 4.6 
mm rms bunch length, 448 bunches, bunch rep freq = 2 ns 

  SOLEIL (Paris) synchrotron light source => 2.5 GeV, 355 m, single- and 
multi-bunch operation, 440 mA, 416 bunches and same bunch length as before, 
i.e. ~ 20 ps. Low alpha operation to have very short bunches 

  Petra III (DESY, Hamburg) => 6 GeV, 2304 m, 1 nm rad, 100 (200) mA, 40/960 
bunches, supplement to X-FEL 

  PEP II SLAC B-factory => 1700 bunches of 3.0 A of 3 GeV positrons on 1.75 A 
of 9 GeV electrons (closed in 2008) 

  LHC 

Ryutaro Nagaoka 
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  DLS (Diamond Light Source, RAL) => 3 GeV, 561.6 m, h = 936, 300 mA design 
(upgrade foreseen to 500 mA), 2.74 nm rad in H and 0.0274 nm rad in V, bunch 
length similar to the other light sources. Aim of COLDDIAG = COLD vacuum 
chamber for DIAGnostics is to measure the beam heat load on a cold bore 
simulating the liner of superconducting IDs with different operating conditions, 
etc. 

  NSLS II (National Synchrotron Light Source, BNL) => 3 GeV, 791.5 m, 7.8E9 p/
b, 1.25 nC, 0.5 mA single bunch current, 1080 bunches, average current = 500 mA, 15 ps rms. 
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  Several simulation codes used 
  GdFidL (1st 2 talks and 8th one) 
  CST (3rd, 4th, 6th, 7th , 8th talks) => Thermal studies also (input power and 

field distribution to get temperature distribution) 
  MAFIA, NOVO and Omega3P (5th talk) 
  ECHO (8th talk) 
  Temperature distribution => ANSYS 

  Review of some basic computations 
  Power loss (incoherent and coherent) 
  Quality factor and loss factor for the different parts of a device  
  Loss factor for an off-resonance line 
  Loss factor for single-bunch and multi-bunch operations  

Thomas  
Gunzel 



Elias Métral, Impedance Meeting, 11/02/2013                                                                                                                                                                                                       /27 7 

  Design of HOM absorbers for PEP II 
  Ceramic tiles: AlN-SiC Ceralloy 13740Y 
  SashaN proposed to give some of them to CERN if we want to use them 

=> I told him that it would be indeed quite interesting => To be followed 
up  

  Some discussions / questions raised 
  It seems we can either // the code (e.g. GdFidL) or we can treat the lossy 

materials => Why? It seems the only code which can do both is the US 
one called T3P / Omega3P 
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Dirk Lipka 

Alun Morgan 
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Alun Morgan 
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Extends to very f 
compared to LHC  

(> factor 10) 

Alun Morgan 
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Alun Morgan 
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Sasha Novokhatski 
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Sasha Novokhatski 
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Sasha Novokhatski 
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Sara Casalbuoni 

Can we understand  
this scaling? 
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Alexei Blednykh 
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Simplified strip line  
with the coax ports 

terminated (waveguide 
boundary) 

  Beam condit ion: 1 
bunch of 1 nC with 5 
mm rms bunch length  
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1) Wake loss factor, energy lost by beam 

- Wake loss factor => kloss ≈  0.86 V / pC 

- Energy loss by the bunch =>  Eloss ≈  0.86 V / pC × (1 nC)2              
≈ 860 nJ 

Olav Berrig and Benoit Salvant 
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2) Wake impedance 

  Wake potential 



Elias Métral, Impedance Meeting, 11/02/2013                                                                                                                                                                                                       /27 21 

3) Frequencies and Q factors of the 3 strongest resonances 

fr => 4.8 GHz, 5.8 GHz, 7.1 GHz 

Q (deduced from half width at half maximum) => 5, 15, 40  

€ 

Q =
fr

2 ΔfHWHM



Elias Métral, Impedance Meeting, 11/02/2013                                                                                                                                                                                                       /27 22 

4 and 5) Energy radiated into beam pipe ports upstream and 
downstream and into coax ports 1-4 

 => 119 × 2 + 246 × 2 + (44 + 1.3) + (51 + 4) ≈ 830 nJ 

Port 1 = Port 3 => 119 nJ 
Port 2 = Port 4 => 246 nJ 

Port 5 => 44 + 1.3 (2 modes) = 45.3 nJ  (discussion about first ns) 
Port 6 => 51 + 4 (2 modes) = 55 nJ 

€ 

Energy = dt port signal( )2∫

€ 

port signal =
V
Z
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6) Energy deposited into structure, if possible separate for strip 
line and vessel 

 => ~ 860 – ~ 830 ≈ 30 nJ on both strip line and vessel 

=> ~ 94 % of remaining energy loss in vessel (i.e. ~ 28 nJ) and 
~ 6 % in stripline (i.e. ~ 2 nJ) => See next slide  

Ongoing 
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1) What software you used for simulation, including version 
number and module 
 => CST Particle Studio (TD) and CST Microwave Studo (FD) 
Build version: 2012.6 Release from 2012-09-29 (change 226220)  

2) What hardware you have been simulating on, and how long 
the simulation took (roughly) 
 => TD: 12 CPU, RAM of 128 GB, # mesh cells = 1324800 
(without use of symmetry), ~ 1h30  for 20 m wake length  
3) If you did a time domain simulation, how much time did you 
simulate (what length of wake potential) and what time steps 
 => 20 m wake length. Also 50 m (linear in time) 



Elias Métral, Impedance Meeting, 11/02/2013                                                                                                                                                                                                       /27 26 

4) If you did an Eigen mode simulation, what frequency range 
you searched and how many modes you found 

 => 2 solvers: AKS (Tetrahedral or Hexahedral) and JDM (uses 
in simulation losses in the material, whereas in AKS uses it as 
perturbation, and JDM is very slow) 
 => Don’t have much experience in simulating ports in 
eigenmode… To be continued… 
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