
Advanced Computing for 21st Century Accelerator Science and Technology
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Fermilab collider shakes
Standard Model
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Biologists and other 
researchers are lining up 
at synchrotrons to probe 
materials and molecules 
with hard x-rays
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Violated particles 
reveal quirks of 

antimatter

�
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Exploring physics beyond the
Standard Model. Are there

new particles? New interactions?
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Research using intense, ultra-short pulses of
x-ray radiation (4th generation light source):

fundamental quantum mechanics; atomic,
molecular, and optical physics; chemistry;

materials science; biology
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: Large-scale Beam Dynamics Simulations for improving the 
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: Full-scale Modeling of Large Accelerating Structures 
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Our vision: to develop a comprehensive terascale Accelerator Simulation Environment that will revolutionize how 
advanced computing is used to design next-generation accelerators, to maximize the performance of existing 

accelerators, and  to advance the frontiers of accelerator technology

FNAL, BNL
High Intensity Beams 
in Circular Machines

UCLA, USC, Tech-X
Plasma Based Accelerator Modeling

UC Davis
Particle & Mesh 
Visualization

Stanford, NERSC
Parallel Linear Solvers & Eigensolvers

LBNL
Parallel Beam 
Dynamics Simulation

SLAC
Large-Scale 
Electromagnetic Modeling

SNL
Mesh Generation & Refinement

U. Maryland
 Lie Methods in 

Accelerator Physics

LANL
 High Intensity Linacs, 

Computer Model Evaluation

M=e:f2: e:f3: e:f4:�

N=A-1 M AMotivation Accelerator Simulation Environment
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Collaboration Highlights

J. Amundson, P. Spentzouris, K. Ko, R. Ryne, C. Ng, Z. Li, V. Ivanov, J. Tran, M. Wolf, N. Folwell, A. Guetz, J. Qiang, E. 
Esarey, S. Habib, T. Mottershead, K. Campbell, J. , R. Samulyak, W. Mori, V. Decyk, C. Huang, T. Katsouleas, S. Deng, A. 

Dragt, D. Bruhwiler, W. Mi, I. Malik, Y. Muliadi,
E. Ng (TOPS), C. Yang, P. Husbands, G. Golub, Y. Sun, K. Ma, G. Schussman, C. Rasmussen (CCTTSS), P. Knupp (TSTT)

“Rewriting the Standard Model?”
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Simulation Performed on NERSC’s IBM SP2: Elements = 275K, DOF = 1.7Million, 
                                                            Number of processors = 48, CPU Time = 1 hr

Modeling a  6-cell Stack of  the NLC Structure  
with Omega3P – Validation Against Data (SLAC)

 1st Two Dipole Bands & Manifold Modes Quadrant of  the RDDS  
     6-cell Stack for NLC

Modeling beam-beam effects in the Tevatron (LBNL)

New code modules can model 
beam-beam effects to high 
accuracy over long distances.  
Both weak-strong and strong-
strong options are available. 


