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Abstract of the Work

The Advanced Accelerator Simulation Project, which is a multi-laboratory collaboration effort, is funded by the DOE SciDAC program.  The goal of the project is to develop a suite of scalable and portable simulation software that can be used to solve challenging problems in accelerator design, analysis and optimization.

Fermilab physicists on the project have concentrated their efforts on modeling space charge effects in circular machines, specifically in the FNAL Booster, for high intensity operation scenarios where the effects are extremely important. The current program has focused on modeling of the Booster as well as performing beam studies with the machine.  Data and simulations are compared in an attempt to both validate the model as well as to understand the performance of the Booster.  In the process of carrying out the program, the Ion Profile Monitor, which is essential for understanding the evolution of the beam during the Booster cycle has been calibrated.  

Modern software techniques have been introduced into the beam-modeling package, Synergia.  Synergia re-uses existing beam physics codes, spans multiple languages, and provides an extensible framework.  The code has a flexible human interface based on python and a portable build system which uses the GNU Autotools.

Charge

(1) Are the simulation techniques used in Synergia appropriate for evaluating space charge in the Booster and other circular machines?

(2) A well planned validation with data is critical for any simulation program.   Has the validation program using Booster IPM data resulted in a useful test of the Synergia simulation package?

(3) Have sufficient beam studies with the Booster been made?

(4) Are the extrapolations to high intensity operation scenarios valid?

(5) Is the software suite user-friendly and efficient?

(6) Please comment on the plans for further simulations and studies.   

The review committee is requested to provide a report by Tuesday, June 3, 2003.

