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A XOOPIC Linux

Limx RedHat®.0 XOOPIC
U.C.Berkeley XOOPIC LINUX
configure

tel7.4  tk4.0

tel8.3  th8.3 geedll

Univ. of California Berkerey URL

http://langmuir.eecs.berkeley.edu,/pub /eodes /xoopic/

gee

Redhat7.1  gec2.95

xgrafix260.tar.gz.xoopic-2.51BETA11-27-2000.tar.gz

XOOPIC X711 xerafix

age xgrafix

>

>
=
>
=

tar zxvio xgrafix260.tar.gz
./configure

make\

su — root

make install

XOOPIC

tar zxvio xoopic-2.51BETA11-27-2000.tar.g=
configure
5-1: 877
ve="‘$CXX --version | grep 2.95"
ve=" $CEX --version | grep ’2.95](
}JI'II
5-2: BB4
compiler="gcc2.95"
compiler="gcc‘$CX --version‘"
5-3: 2234
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for £ in "$libi" "$1ib2"; do
for £ in "$1ib2": do

> ./configure --with-tclsh=tclsh

> make

configure

>./configure —-—with-CXX=gcc --with-tclsh=tclsh
——with-tclconfig=tclconfig

\end{veratim}

make

oopic/otools/evaluator.tab.c
\#define NUM 257 \#define NEG 261
oopic/otools/evaluator.tab.h

oopic/otools/Makefile
\begin{verbatim}
evaluator.tab.c: evaluator.y

bison evaluator.y

evaluator.tab.h: evaluator.tab.c
./mak.c.tab.h

make
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B PWFA
input file

XOOPIC  input file
5 2 5 % 10" [/em?®]
BNL

input file

/f Define variables that can be used throughout this input file.
Variables
{
S/ First, define some useful constants.
pi = 3.14158265358979323848
speedlfLight = 2.98752458e+08
electronMass = 9.1059385Te-31
unitCharge = electronMass * 1.TE881962all
electronCharge = —1.0 * unitCharge
elactronMassEY = electronMass * speed0flight * speed0flLight / unitCharga
ionCharge = unitCharge
unitMassMKS = electronMass / 5.485T9803e—04
carbonMassNum = 12.01
carbonMass = unitMassMKS * carbonMassNu=
HydrogenMasslum = 1.0079
HydrogenMass = unitMassMKS * HydrogenMassNum

/¢ NHext, define the parameters of the high-energy electron bazm.
beazEnergyEV = 60.0a+08
beamGammaMinl = beamFnergyEV / electronMassEV
beamGamma = 1 + bea=mGam=aMini
beamBeataGamma = sqrt( beamGammaMinl * (beamGammaMini+2) )
beamBeta = beamBataGamma / beamGamma

totalBeamCharge = —0.3e-9
totalNumBeam = totalBaamCharge / electronCharge
regBaasRadine = 1.0e-04
rmgBeaslength = 4.5e-04
rmeBeanTime = rmsBeamlength / spead0flight
radialCutoffFac = 3
axialCutoffFac = 3
totalBea=Radine = radialCutoffFac + rmsBeasRadius
totalBeamLength = 2 * axialCutoffFac * rmsBaa=length
beamAspactRatio = totalBeamlength / totalBeasmRadins
totalBesmArea = pi * totalBeasRadius * totalBeasRadius
rmsBeazVolume = pi * rmsBeasfadius * rmsBeamRadius * rmsBea=length

rmsEnergySpread = 0.001

bea=Te=pEV = r=sEnergySpread * beamEnergyEV
thermal BeamSpeedEY = 0.5 * beanTempEV
rmeNormal izedEmittance = 4.0e-06
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rmeBeamSiza = rmsBeasRadine / sqre(2)

rmeThermalBeta = rmelormal izedBmittance / rmsBeamSize
resThermalGamma = 1. / asgrt(l.-rmeThermalBatasrmaThermal Bata)
rmeVelocityMls = rmsThermalBeta * speedlflight

rmeVelocityEV = (rmeThermalGamma-1.)+electronMassEY
rmgEfactor = 8.0e-04

rmsVfactor = 1.0e-04

Jf Dafine the number of grids in R and Z
lengthOverRadinsAspectRatio = B

simRadiunslverBeazRadius = 3

nu=RgridsAcrossBeam = 40

numZgrideAcrossBean = nusRgridesAcrossBesm * beamAspectRatio
nu=Rgrids = nu=RgridsAcrossBeam * si=RadiuslverBeasRadius
nu=Zgrids = nu=Rgrids * lengthlOverRadiusAspectRatio
nu=Cells = nu=Rgrids * nu=Zgrids

/f Number of beam particles

nuz=BeamPtoleParCell = 20

numBas=Cells = nusRgridesAcrossBeam * nu=mZgridsAcrossBaam
numBaa=Ptcls = numBeamPtclePerCell * nu=BeamCells
bea=Nu=Ratic = totalNu=Beam / nu=BeamPtcls

/¢ Intermediate calculatione for modeling Gaussian shape of the baam.
invSigReq = 1.0 / ( rmeBeamRadius * rmsBessRadine )
invSigZeq = 0.5 / ( rmeBeamlength * rmsBaamlength )
inv3igTsq = invSigisq * speedlflight * speedlflLight

f/f Calenlate the size of the simulation region, grid spacings, time step.
/¢ Wa are assuming the same grid size in both =z and r

maxRadiusMKS = si=RadiuslverBea=Radius * totalBea=Radius
rGridSize = maxRadiusMKS / nu=Rgrids
zGridSize = rOridSize
maxLengthMKS = nu=Zpgrids * zGridSize
timeStep = 0.41 * rGridSize / spead0flight

/¢ This i= the desired delay time before the moving window algorithm activates.
movingWindowDelay = 0.94 * maxlengthM¥S / speedlfLight

/¢ Calenlate peak currente for defining emission of the high-energy baam.
peakCurrentDensity=totalBeamCharge+speed0fLight/rmeBeanVolume/sqrt (2. +pi)
peakfurrent = peakfurrentDensity * totalBeamfrea
pulselengthSac = totalBeamlength / speeddflight
oneHalfFPulee = 0.5+pulselengthiec/2.
oneEighthPulse = pulselengthSec/5.
threeEighthsPulse = 3.*oneEighthPulse
sevenEighthsPulse = 7.+oneEighthPulse

/¢ Dafine the plasma density, number of plasma electron macro-particles, etc.
plasmaDensityMKS = 5.0e+23

simnlationVolu=me = pi * maxRadiusMKS + maxRadiusMKS * maxLengthMHS
totalNumPlas=a = plasmalensityHKS * siemlationVolume

nu=PtclsPerCall = 8

numPlas=aPtcls = numPtoclsPerCell * numCells

plasmalu=Ratio = totalNumPlasma / numPlasmaPtcls

/f Define plasma temperature and resulting flux of electrons into the simulation region.
plasmaTempEY = 0.0

thermalSpeed = speedlflight * sqrtl plasmaTe=pEV / electronMassEV )

currentFactor = maxRadiusMKS * thermalSpeed * plasmaDensityMKS * electronCharge
endCurrent = currentFactor * maxRadiunsMKS * sqrt(pif2.)

shellCurrent = currentFactor * maxlengthMES * sqrt(2.#pi)

}

/¢ This siemlation has only one “region", which containg grid, all particles, atc.
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Region

i

/f Dafine the grid for this region.

Grid

{

f¢ Define number of gride along Z-axis and physical coordinates.
J = numZgride

xis = 0.0
xif = maxlengthMHS
nl = 1.0

/¢ Dafine number of grids along R-awis and physical coordinates.

K = nu=Rgrids

22 = 0.0

x2f = maxRadiusMKS

n? = 1.0

}

/¢ Specify "control" parameters for this region
Control

{

/¢ Specify the time step.
dt = timeStep

/¢ Turn on the moving window algorithm.
movingWindow = 1
shiftDelayTime = movingWindowDelay

f¢ Turn on damping for the high-freguency EM fields
exdamping = 0.49

f/ Turn off the initial Poisson solwve
initPoissonSolve = 0

// Use bilinear current weighting
CurrentWeighting=1
}

S/ Define the beam electrons.
Species

i

nama = beam_slectrons

= = electronMass

q = electronCharge

£¢ mmeDiagnosticeFlag = 1
}

/¢ Defina the plasma jons.
Species

{

nama = plasma ionsl

= = carbonMass

q = ionCharge
}
Species
i
name= plasma_ions2
= = HydrogenMass
q = ionCharge
}

/¢ Load the plasma jons over the entire sismlation region.
Load
{



speciesName = plas=a_ionsi
density = plasmaDensityHKS / 3.0
xIMinMKS = 0.0

xiMaxMKS = maxLengthMKS
x2MinMKS = 0.0

x2HaxMKS = maxRadiusMKS

/¢ This specifies a static uniform background (no macro—particles).
np2e = 0

}

Load

{

gpeciesName = plasma_ions2

density = plasmaDensityMKS * 2.0 / 3.0
xIMinMKS = 0.0

xiMaxMKS = maxlengthHKS

*2MinMKE = 0.0

x2MaxMKE = maxRadinsMKS

/¢ This specifies a static uniform background (no macro—particles).
np2c = 0

}

/¢ Dafina the plasma elactrons.
Species

{

nama = plasma_ electrons

= = electronMass

q = electronCharge

}

ff Load the plasma electrons over the entire sismlation region, but
f¢  leave the last d= strip of cells empty, bacause this strip must
/¢ be handled separately to accomodate the moving window algorithe.

VarWeightLoad

{

speciesNa=me = plas=a_electrons
density = plasmaDen=sityMHS

xIMinMKS = 0.0

x1MaxMKS = maxlengthMKS - zGridSize
x2MinMKS = 0.0

x2HaxMKS = maxRadiusMKS

np2e = 2 * plasmaNumRatio

ff Specify a finite plasma temperatura (can be zero, of course).
Sf units = EV

ff temperatura = plasmaTempEY

withermal = thermalSpeed

v2thermal = thermalSpeed

withermal = 0.0

/¢ Specify loading that i= more uniform than random
LoadMethodFlag = 1
}

/f Load the plasma electrons into the last d= strip of cells, which was
f¢  omitted by the load instruction abowva.

VarWeightLoad

{

ff Name this load group "shiftLoad" so that the moving window algorithm
f¢  knows to invoke it every time the simmlation window is shifted.
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Name = shiftLoad

gpeciesName = plasma_electrons

density = plasmaDensityMHS

/f The fudged values for xiMaxMKS and x2MaxMKS are required, becaunse a
f¢  btug in the load algorithm occasionally puts a randomly loaded macro-—
/¢ particle right on the boundary, which then crashes the code.
xIMinMKS = maxLengthMKS - zGridSize

xiMaxMKE = maxlengthMKS - 0.001 * =zGridSize

2MinMKS = 0.0

x2MaxMKE = mawRadinsMHE - 0.001 * rOridSize

np2e = 2 % plasmaNumRatio

/f Specify a finite plasma temperature (can be zern, of course).
ff units = EV

// temperature = plasmaTempEY

vithermal = thermalSpeed

v2ther=mal = thermalSpeed

withermal = 0.0

/# Specify loading that is more uniform than random
LoadMethodFlag = 1
}

/¢ Dafine the beam emitter, which introduces the high-energy beam into the
ff simmlation.

fVarWeightBaamPmitter
BeamF=itter

{

gpeciesName = beam_electrons
I = peakCurrent

/¢ Dafina the 2-D function F(x,t) that gpacifies beam emission profila.
xtFlag = 3
nlntervals = 32
F=step(t-oneHalfPulee-10a-16) *axp(-invSigRaq#x+x ) *axpl-invSigTag*(t-oneHalfPulsa)*(t-oneHalfPulsa J)
+ step(-t+oneHalfPulae) *exp(—inviigheg+x+x )+*exp(-inviigTag+(t-oneHalfFulse)+(t-oneHalfPulae )+9 )
//etepipulealangthSac—t)

/¢ Macroparticles are emitted from the left boundary, close to the axis of symmetry.
ji=20

j2a=o0
k1l =10
k2 = mumRgridsAcrossBeam

normal = 1
np2e = besmNu=Ratio

ff Emit particles, directed along the Z-awxis, with specified energy and temperatura.
units = EV
vidrift = bea=zEnergyEV
withermal = rmsEfactor * rmsVelocityEV
v2thermal = rmsVfactor * rmsVelocityEV
ff withermal = rmeVfactor * rmeVelocityEV
}

/¢ Specify a perfect conductor along the left boundary. This serves as a particla
ff boundary condition (catches particles that leave the simmlation) and as a
f¢  field boundary condition (E_r is forced to wanish).

Conductor

i

ji=10

jz=0

ki =10

k2 = m=Rgrids



normal = 1

}

ff Specify a perfect conductor along the radial boundary. This serves as a
f¢  particle boundary condition (catches particles that leave the simmlation)
ff and as a field boundary condition (E_z is forced to wanish).

Conductor

i

ji=20

j2 = nu=Zgrids
ki = nu=Rgrids
k2 = m=Rgrids
normal = -1

}

/¢ Specify a perfect conductor along the right boundary. This serves as a
ff  particle boundary condition (catches particles that leave the simmlation)
S and as a field boundary condition (E_r is forced to wanish) .

Conductor

{

jl = nu=Zgrids
j2 = mmZgrids
ki = nu=Rgrids
k2 =10

normal = -1

T

/¢ Define the cylindrical symmetry axis.
Cylindrical Axis
{

ji=a0

j2 = nu=Zgrids
ki =20

k2 =10

normal = 1

}

}
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