Overview of the Synergia 3-D Multi-Particle Dynamics Modelling Framework
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Performance, measured in FNAL Booster turns per hour, for 3M macro-particles

100 et
— ~100 turns/hr on 512
E processors at NERC
c ~50 turns/hr on 64
. 2.0 Ghz Xeon
(& .
5 10} processors with
£ . .
ks Infiniband
8 network fabric
QCDIB, Infiniband O
QCD80, Gigabit
QCDB80, Myrinet  +
1 | | | | | Sea.borlg D 1
4 8 16 32 64 128 256 512

number of cpu’s

P. Spentzouris, J. Amundson Fermi National Accelerator Laboratory

D. Dechow Tech-X

members of the “SciDAC Accelerator Science and Technology” project

0.5 Amp, 0.0067 GeV, matched, KV

High-precision simulations use
33x33x257 grid and
~3,000,000 particles

Periodic boundary conditions —
periodic/long beam

Multi-turn injection

6-D PhS matched beam
generation utilities

Model validation tests

beam in a FODO. Comparison with the
envelope equation prediction:
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0.1 Amp, 3-D cold beam of
250 MeV protons in a FODO with
rf. Comparison with ML/I.

Calculate particle tunes in a FNAL Booster simulation using a KV beam

6.95

6.9 I

6.85

6.8 |

6.75

tune

6.65

6.6 [

6.95

6.5

6.45

6.7

\ ISynergia prediction, horizontal ———
o Laslett formula, horizontal |
T, Synergia prediction, vertical —*—
\I Laslett formula, vertical
\\\?\
[ . Compare with the
?\\
- Laslett formula
e - _N ro
X OV= 2_3
8By €
X
%
0 0.2 0.4 0.6 0.8 1

beam current (Amps)

CERN PS simulations and comparisons with other codes
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Horizontal and vertical
emittance and their
average, versus
turn. The Synergia
simulation shows
the expected
Montague resonance
exchange.
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<x y> correlation coefficient. There
IS a strong correlation between the
horizontal and vertical planes.
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Hofmann, this
conference)
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