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Detailed Outline
Introductory Lectures on Self-Consistent Simulations

Overview of the Warp Code
Example Simulations

A. ESQ Injector
B. ....
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Warp Code Overview

See the Warp web site:  http://warp.lbl.gov    
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Example Simulations

Examples to this point have mostly been simply formulated to illustrate concepts. 
Here, we present results from more complex simulations carried out in support of 
experiments, theory, and for machine design.   Simulations highlighted include:

Electrostatic Quadrupole Injector 
Multi-beamlet Injector 
Collective Mode Effects  
Detailed Transport Lattice Design
Transport Limits in Periodic Quadrupole Focusing Channels
Electron Cloud Effects for Ion Beam Transport

All these simulations, as well as many of the preceding illustrations in the lecture 
notes, were produced with the Warp code described in S9.  Only select issues 
from the problems are highlighted.   
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Example: Electrostatic Quadrupole Injector

See handwritten notes from USPAS 06 for remaining slides
Will be updated in future versions of the notes
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Corrections and suggestions for improvements welcome!

These notes will be corrected and expanded for reference and for use in future 
editions of US Particle Accelerator School (USPAS) and Michigan State 
University (MSU) courses.  Contact:

Prof. Steven M. Lund 
Facility for Rare Isotope Beams 
Michigan State University 
640 South Shaw Lane  
East Lansing, MI 48824

lund@frib.msu.edu 
(517) 908 – 7291 office 
(510) 459 -  4045  mobile

Please provide corrections with respect to the present archived version at: 
 
https://people.nscl.msu.edu/~lund/uspas/scs_2016

Redistributions of class material welcome.  Please do not remove author credits.

mailto:lund@frib.msu.edu
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References:  For more information see: 
These US Particle Accelerator School (USPAS) course notes are posted with updates, 
corrections, and supplemental material at:

https://people.nscl.msu.edu/~lund/bpisc_2014

This course evolved from material originally presented in a related USPAS course :

JJ Barnard and SM Lund, Beam Physics with Intense Space-Charge, USPAS:
http://people.nscl.msu.edu/~lund/bpisc_2011   2015 Lecture Notes + Info

Also taught at the USPAS in 2011, 2008, 2006, 2004, and 2001
and a similar version at UC Berkeley in 2009

This course serves as a reference for physics discussed in this course from a numerical 
modeling perspective.

http://people.nscl.msu.edu/~lund/bpisc_2011
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References:  Continued (2): 
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McGraw-Hill Book Company (1985)

R.W. Hockney and J.W. Eastwood, Computer Simulation using Particles, 
Institute of Physics Publishing (1988)

Review of Initial Distribution Loads
S. Lund, T. Kikuchi, and R. Davidson, “Generation of initial kinetic 
distributions for simulation of long-pulse charged particle beams with high 
space-charge intensity,” PRSTAB 12, 114801 (2009)
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