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Why Plasma?
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1-D plasma density wave

Gauss’ Law
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~1000 times larger

than the conventional
accelerators




UCLA B R Rt AN L

Nonlinear Process

QEP

LWFA™ =
Trailing Beam Drive Beam
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LWFA: Tajima and Dawson 1979 é’évBAR&SGé‘éﬂ;%'?a 35-1?'-, Phys.

PWFA: Chen, Dawson et al., 1985 MW, -Lu et,. al,, Phys. Rev. Lett.
96, 165002 (2006)



UCL A Plasma Based Accelerator Research is
at the Forefront of Science
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Plasma simulation has greatly impacted on PBA research.




Simulation of PWFA

Maxwell’s Eqns
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Box and Cell Size

3D or 2D r-z with
moving window

Box Size:
Large Enough to
minimize the boundary
effects.

Cell Size: Resolve the plasma wave length. <=0.05k,"!
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Plasma Density Profile Plasma Hollow channel

Time = 10000(1/w, ]

Time = 200.00 (1/w, )
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Field lonized Plasma
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Initialize The Beam With A Focal Length

The focal Iength of the beam

Proton
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Twiss Parameter: vz'? + 20zz’ + Bz =€

In the Vacuum: vzé, B=p*(1+a?), a= 8;*30




Initialize The Beam With A Focal Length
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Good for Osiris Initialization!
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Boundary Condition

QuickPIC Open Source

Conducting

Interpolation Order
Tst

MPI or Shared Memory
MPI + OoenI\/IP
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