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Simulation of 2.7M particles on a 653 grid for one complete
Booster revolution with and without space charge

Linux cluster with 100 Mb/s network (old heimdall)
Linux cluster with Myrinet network (alvarez)

IBM SP3 (seaborg)without space charge

with space charge

Linux clusters scale well,
regardless of networking.

Machine with fast networking
(alvarez) scales much better
than machine with slow
networking (old heimdall).

IBM SP3 scales excellently.

Booster simulation under standard operating conditions

Turn-by-turn Ionization 
Profile Monitor beam
width measurements for 10 
turns of injected beam
(400 mA total)

x'-distribution input
x'-distribution after 40 turns

x-distribution input
x-distribution after 40 turns
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Growth in width due to space charge

Simulation displays halo growth 
typical of space charge effects

Simulated transverse phase space projected 
onto horizontal plane after 40 turns (88 ms)

Longitudinal beam width evolution measured with a Resistive Wall 
Monitor and compared to the Synergia prediction

Measurement shows little
if any space charge 
dependence as predicted by 
Synergia for beam currents in 
the range 10-40 mA

Studies of tune shift versus injected charge using 
resonance scans 
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360 mA

40 mA

Individual resonance scans


