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SLAC Advanced Computations Group

1998 DOE “Grand Challenge”

“Develop advanced tools for high fidelity modelling of
large, complex, accelerator structures

Aim to allow for “virtual prototyping”
Parallel, finite-element, high res, high accuracy

ACE3P

“Advanced Computational Electromagnetics 3D Parallel”
Cavity design
Wakefields
Dark current & multipacting
Multi-physics (RF, thermal, mechanical
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ACE3P code suite

Module Name Description

Omega3P Eigen-solver for
Frequency resonant modes

Domain S3P S-Parameters

Pic3P PIC code for space-
Time Domain Charge dominated
devices

Track3P Particle tracking for
multipacting & dark
current

Multi-physics TEM3P EM, thermal,
mechanical
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Code Workshop at SLAC

CWO09 @ SLAC

ICAPO9 CODE WORKSHOP SLAC NATIONAL ACCELERATOR LABORATORY

All visitors must have a valid
photo ID to enter the
Laboratory. The SLAC Main
Gate is open 24 hours a day,
7 days a week.

ICAPO9 Code Workshop (CW09) at SLAC

iadasiaesissesiadll - hosted by the Advanced Computations Department (ACD) MAPS AND DIRECTIONS
Online Input and Feedbhack
Date — September 4th, 2009

Time — from B:00 am to 5:00 pm
Place — SLAC SCCS Computer, Building 50
SLAC National Accelerator Laboratory

Menlo Park, California

» More Information

#» More Information

Contact — ACD-CW09@Eslac.stanford. edu
650-926-2864
650-026-4603 (FAX)

#~1 A s~ SLAC National Accelerator Laboratory, Menlo Park, CA 5 Cffice of
ViV Operated by Stanford University for the U.S. Dept. of Energy A Sclance




Institution Name | Email

Description Discussion Leads ANL John Power P@anl.gov
8:00am - 8:10am Introduction BNL Jorg Kewisch L nl.gov
g:10am - 10:00am CUBIT (ACDTool) Z. Li EERD Alexej Grudiev  Alexei.Grydiev@cern.ch
(Walter Wuensch) (walter.wyensch@cern.ch)
10:00am - 10:15am Break
Cornell Mick Valles nry. rnell.
10:15am - 11:00am Omega3P, S3P R.Lee, Z.Li (Eric Chojnacki)  (epcl@cornell.edy)
11:00am - 12:00pm ParaView (rfpost) Z. L, G. Schussman ELETTRA Claudio Serpico laudio.serpi lettra tri
12:00pm = 1:00pm  Lunch FHAL Ivan Gonin gonin@fnal.gov
Andrei Lunin lunin@fnal.gov
1:00pm - 1:20pm TEM3P R. Les
KEkK Demin Zhou mzh Jeek
1:20pm - 1:40pm Track3P L. Ge
JLab Kai Tian ktian@jlab.or
1:40pm - 2:00pm T3P R. Lee, C. Ng Haipeng Wang haipena@ilab.or
SHupE S et PICIP A. Candel LAML Frank Krawczyk fkrawczyk@lanl .gov
2:20pm - 2:30pm Break (Bruce Carlsten) (bcarlsten@lanl.gov)
2:30pm - 6:00pm Breakout for Applicatons ACD Staff LBNL Gang Huang Huang@lbl.gow
- Cavity Design (Derun Li) (DLidIbl.gov}
- Wakefields MNSCL John Popielarski ielar@nscl.rn
- Multipacting
- Thermal modeling PSI Micha Dehler micha.dehler@psi.ch
Univ. of London Steve Molloy smolloy@slac.stanford.edu
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ILC cryomodule of 8 superconducting RF
cavities

Expanded views of input and HOM couplers

Fields in beam frame moving at speed of light

The LARGEST problem for time-domain analysis
80 million-element mesh, ~500 million DOFs, 4096 CPUs (Jaguar), 4 seconds per time-step.

N —

Frequency domain solve - 3 million-element mesh, ~20 million DOFs, 1024 CPUs (Seaborg),
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Earlv Results

f

_\4 [ |
10 g1 860 880 900 920 040 960 s
Frequency / MHz -

d



Early Results
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Each cell
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Tuning Cavity Errors
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Tuning Cavity Errors
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Conclusions

ACE3P code suite has been released

ACES3P code suite released and accessible via DOE's
NERSC allocation

(Usage outside US under export limitations)
Work has started on =1 cavities
Bug discovered when working with couplers

R/Q spectrum calculated for nominal + stretched cavities
‘Stretching’ not very realistic — needs to be refined

Dangerous modes may be determined

Further work
Tuning of possible fabrication errors
Field flatness in coupler region
Lorentz detuning
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