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Software Integration, Lie - Wakefield effects,
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rings, Booster simulation& BNL Booster simulation
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Visualization,
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LBNL techniques

Beam-beam modeling,
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U. Maryland

Lie Methods in
Accelerator
Physics, MaryLie

SLAC

Ellectromagnetic component modeling High order optics,
UCLA beam expts, collisions,

Parallel PIC multi-language support,
Frameworks statistical methods
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The Synergia pro Ject at FNAL
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Synergid Framework

H=Hext+Hsc

Magnetic , Multi-Particle
Optics Split-Operator Methods T -

o M=Mext M=Msc
mayzpthk! M(t)= Mext(t/2) Msc(t) Mext(t/2) + O(t3)
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-~ High intensity proton driver
AF modeling
SUVEPYELD : . .

Problem: @pTimizefac_ce,lér'a’ror' performance

Problem size (FNAL Booster example):, ==
6 < 10* pr'o‘rons- ‘cif'fcj:ula’ring for 20,000 ’rurné
~100 electromagnetic elements in accelerator

Need fp- model the beam's self-interaction

Need to inderstand observed beam
characteristics and losses

= requires 10° to 10" macro-particles



uchﬁ 8s space charge are
which Iigit intensity




Data versus model comparisons
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Data/MC comparison, a rarce
phenomenon in Beams;Physics!
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§l injection bump effects not modeled
| .
by Synergia .




Beam envelope effects

* data
o Synergia (envelope FFT)
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Code Performance

Inod (2 4 GHr Xeon ife, Myrinet) > 2
sedborg (375 M POWERS. |BM 5P)
heimdall (Alhlon 1800 ife, Gh) %
bisi - idall (Alhlo 1800, pal90, GL) ———
REmaall (AThian TRO0 pokin 1060 o) |
dlvares (868 MH: PIIl, pyl90, Myiinel) —@—
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Code Performance
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QULE0, Gigabd. Irtel FE
QCEED, Gigahit, G995
QCD80, Myringl, Ir-lel FC
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FE
L. 3

~N XN X N X {parameters}

turns bunches kicks

- for 20,000 turns — 20 days

— for multi-bunch simulation with smoothing,
effective N ~10

bunches

= need ~100X current capability and
improved scalability

<5 continuation of program for both hardware and
software development!



