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AMR: Adaptive mesh refinement
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AMR: Adaptive mesh refinement
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AMR: Adaptive mesh refinement
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Initial Conditions

Simulation box at start

v ! fi- . - . .
. | eg.cosmology simulation

small density perturbations (changes)
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Simulations

A cosmology simulation is 1 choice... " -

‘_' ..‘-. )
¢

But other simulations do
not start at z = 50

e.g. galaxy discs, colliding
clouds, star formation ...

Friday, October 18, 13



Running Enzo

enzo.C . .
Initial condition
l choices
(2) InitializeNew.C l
ProblemType = | ProblemType =?
HydroShock Tubeslnitialize.C Your new simulation

(3) ©)

ProblemType = 30

CosmologySimulationlnitialize.C

(3)
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Running Enzo

> cd enzo-stable/src/enzo

> ]1s *Initialize*.C

CosmologySimulationinitialize.C
DoubleMachinitialize.C

Externaliboundary InitiaslizeExtarnalboundaryfascelIO.C

FOF Initialize.C
rsdultisourceinitialize.C
F&Prob_Initialize.C
FastSiblinglocatorinitialize.C

FastSiblinglocatorIinitializeStaticChainingMesh.C

FreeExpansioninitialize.C
GalaxySimulationinitialize.C
GravityEquilibrivsTestinitialize.C

Grid ClustarinitializeGrid.C

Grid CollapseTestInitializeGrid.C
(:rid:chductionrk;nb'.u:nltxn‘.Axu.C
Grid_CosductionCloudInitialize.C

Grid ConductionTestinitialize.C

Grid CoolingTestinitializeGrid.C

Grid CosmolonizatiomlnitializeCrid.C
Grid CosmologyInitializeParticles.C
Grid CosmologySimulationInitializeGrid.C
Grid DoubleMachInitializeGrid.C
Grid_FSMultiSourcelInitializeGrid.C

Grid FreaExpamsioninitializeCrid.C
Grid_GalaxySimulationInitializeGrid.C
Grid GravityEquilibriunTestInitializeCrid.C
Grid NydroShockTubesInitializeGrid.C
Grid_IsplosioalnitializeGrid.C

Grid InitislizeGravitatingMasarield.C
Grid InitializeGravitatingMassFieldParticles.C
Grid InitializeladiativeTranaferfialds.C
Grid_InitializeSource.C

Grid InitializeUniforaCrid.C

Grid KuInitislizeGrid.C

Grid MHDBlastinitializeGrid.C

Grid NestedCosmologySimulationinitializeGrid.C
Grid_NohInitializeGrid.C

Grid OnetosaFreefallTeatIinitializeCrid.C
Grid_PhotomTestInitializeGrid.C

Grid PhotoaTestRestartinitializeCrid.C
Grid PoissonSolverTestinitializeGrid.C
Grid_PressurelessCollapselnitialize.C
Grid ProtostellarCollapseinitializetrid.C
Grid_PutSinkRestartinitialize.C

Grid mlonizaticeClumpinitializeGrid.C
Grid REIonizatiomSteepinitializeGrid.C
Grid MilonizaticaTestInitializeCrid.C
Grid RadiydroConstTestinitializeGrid.C
Grid_RadiydroGreyMarshakWavelnitializeGrid.C
Grid RaditydroPulseTestinitializeGrid.C
Grid_RadBydroRadShockInitializeGrid.C
(‘.xid:)uc)(ycr(x‘.t:-m«ntXn:tinliuu(‘-rld.c
Grid RadiatingShookinitializeGrid.C

Crid RotatingCylinderinitialize.C

Grid RotatingDiskInitializeGrid.C
Grid_SedovBlastinitialireGrid.C

Grid SedovhlastinitializeGridlD.C

Grid ShearingSox2DInitializeGrid.C

Grid ShearingdoxinitializeGrid.C
sleighienzo Elizabeth$ [)

Grid_ZeldovichPancakeInitializeGrid.C
RydroShockTubesInitialize.C
ImplosionInitislize.C
InitializeCloudyCooling.C
InitializelquilibriseCoolDats.C
InitializeGadgetEquilibriumCoolData.C
Initial izadM12Photorates.C
Initializelocal.C
Initial {zelysanNarnarTable.C
InitializeMovierFile.C
InitializeNew.C
InitializePythonintarface.C
InitializeRadiationFieldData.C
InitializeladiativeTras
nitializeRateData.C
KEInitialize.C
MEDBlastInitialize.C
NestedCommologySimul
NohInitisalize.C
OneionefreefallTestl]
PhotonTestinitianlize
PhotonTestRestartini
PolissonSolverTesting
PressurelessCollapse
Proto: llarCollapse
PutSinkRestartinitia
REIoaizationCluspIni
REIonizationSteeplIni
REIomizationTestinitialize.C
adiydroConstTestIinitialize.C
RadRydroGreyMarshakMavelInitialize.C
RadiRydroPulseTestInitialize.C
RadiydroRadShockinitialize.C
RadRydroStreanTestInitialize.C
RadiatingShockInitialize.C
RadiativeTransferInitialize.C
RotatingCylinderinitialize.C
RotatingDiskInitialize.C
SedovBlastinitialize.C
Shearingbox2Dinitialize.C
ShearingBoxInitialize.C
ShearinghoxStratifisdinitialize.C
ShockInABoxInitialize.C
ShockPoolinitialize.C
SphericalInfallInitialize.C
StarParticlelnitialize.C
StarParticlePoplil_IMFinitialize.C
StratifiedMediumExplosioninitialize.C
SupernovaRestartinitialize.C
TestGravitylnitialize.C
TestGravitySpharelnitialize.C
TestOrbitInitialize.C
TurbelesceSimulaticonlnitialize.C
WavePoolInitialize.C
feldovichPancakelnitialize.C
gribProblen Initialize.C
gFLDSplit_Initialize.C

Different simulation initial conditions

Simulationlnitialize.C

Grid_SimulationlnitializeGrid.C

e.g.

ZeldovichPancakelnitialize.C

Grid_ZeldovichPancakelnitialize.C
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ProblemType = 12

StarParticleCreation = 1

StarParticleFeedback =1
StaticHierarchy =0

€NZO.EXE param.enzo
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Read parameters

Set up
grid levels

ProblemType = 12
StarParticleCreation = 1
StarParticleFeedback =1
StaticHierarchy =0
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e.g. Rotating Cylinder

X-direction z-direction
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e.g. Rotating Cylinder

on conival:

> cp /home/tasker/workshop2013/workshop/
NewRotatingCylinderInitialize.C

> cp /home/tasker/workshop2013/workshop/
Grid NewRotatingCylinderInitializeGrid.C

> cp /home/tasker/workshop2013/workshop/
NewRotatingCylinder.enzo

> emacs -nw NewRotatingCylinderInitialize.C
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NewRotatingCylinderlnitialize.C

(called by InitializeNew.C)
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by o Ml

. 2 choices for setting up initial grids
g Adaptive meshes Subgrids
R Child grid location Child grid location
based on parent grid based on fixed position
properties
(CEla Y, Zl)
P1P1P1P1L1
P1P1P1 p1P1
P1P1LP1L1P1
P1P1p1P1p1
P1P1P1P1P1

(Zry Yry 2r)
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NewRotatingCylinderlnitialize.C

FLOAT RotatingCylinderCenterPosition[MAX_DIMENSION];
for(dim = 0; dim < MAX_DIMENSION; dim++)
RotatingCylinderCenterPosition[dim] = 0.5*(DomainRightEdge[dim]+DomainLeftEdge[dim]); // middle of the box

Set defaults

float RotatingCylinderVelocity[3] = {0.0, 0.0, 0.0}; // gas initally at rest
FLOAT RotatingCylinderRadius = 0.3;

float RotatingCylinderLambda = 0.05;

float RotatingCylinderOverdensity = 20.0;

int RotatingCylinderRefineAtStart = 1;

/* read input from file */
while (fgets(line, MAX_LINE_LENGTH, fptr) != NULL) {
ret = 0;

/* read parameters specifically for radiating shock problem?*/

ret += sscanf(line, "RotatingCylinderOverdensity = %"FSYM, &RotatingCylinderOverdensity); Read
ret += sscanf(line, "RotatingCylinderLambda = %"FSYM, bl m - 'f
&RotatingCylinderLambda); P ro e S Pec I I C
ret += sscanf(line, "RotatingCylinderRefineAtStart = %"ISYM, m
&RotatingCylinderRefineAtStart); Pa ra ete rs

ret += sscanf(line, "RotatingCylinderRadius = %"PSYM,
&RotatingCylinderRadius);

ret += sscanf(line, "RotatingCylinderCenterPosition = %"PSYM" %"PSYM" %"PSYM,
RotatingCylinderCenterPosition, RotatingCylinderCenterPosition+1,
RotatingCylinderCenterPosition+2);

[* if the line is suspicious, issue a warning */

if (ret == 0 && strstr(line, "=") && (strstr(line, "RotatingCylinder")) && C h I )
line[0] != "#" && MyProcessorNumber == ROOT_PROCESSOR) eC ( We Ve nOt

fprintf(stderr,
"*** warning: the following parameter line was not interpreted:\n%s\n",

ino) missed any

} // end input from parameter file
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| /* Set up Top (Root) grid */

if (TopGrid.GridData->RotatingCylinderlnitializeGrid(RotatingCylinderRadius,
RotatingCylinderCenterPosition,
RotatingCylinderLambda,
RotatingCylinderOverdensity) ==
ENZO_FAIL("Error in RotatingCylinderlInitializeGrid.");

}

/* Set up initial AMR levels */

if (RotatingCylinderRefineAtStart) {

/* Declare, initialize and fill out the LevelArray. */

LevelHierarchyEntry *LevelArray[MAX_DEPTH_OF_HIERARCHY];

for (level = 0; level < MAX_DEPTH_OF_HIERARCHY; level++)
LevelArray[level] = NULL;

AddLevel(LevelArray, &TopCrid, 0);

/* Add levels to the maximum depth or until no new levels are created, Ievel 2
and re-initialize the level after it is created. */

for (level = 0; level < MaximumRefinementLevel; level++) { |eve| |
if (RebuildHierarchy(&MetaData, LevelArray, level) == FAIL) {
ENZO_FAIL("Error in RebuildHierarchy.");

}

if (LevelArray[level+1] == NULL)
break;

Top grid

LevelHierarchyEntry *Temp = LevelArray[level+1];

while (Temp != NULL) {
if (Temp->GridData->RotatingCylinderlnitializeGrid(
RotatingCylinderRadius,
RotatingCylinderCenterPosition,
RotatingCylinderLambda,
RotatingCylinderOverdensity ) == FAIL) {
ENZO_FAIL("Error in RotatingCylinderlnitializeGrid.");

}
Temp = Temp->NextGridThisLevel;

}

Largely identical for all problem types

} // end: loop over levels
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Grid_NewRotatingCylinderlnitializeGrid.C

(called by NewRotatingCylinderlnitialize.C)

> emacs -nw Grid NewRotatingCylinderInitializeGrid.C
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Grid_NewRotatingCylinderlnitializeGrid.C

/* create fields */

NumberOfBaryonFields = 0;
FieldType[NumberOfBaryonFields ++] = Density;
FieldType[NumberOfBaryonFields++] = TotalEnergy;
if (DualEnergyFormalism)

FieldType[NumberOfBaryonFields ++] = InternalEnergy; C reate p7 6 ° /l_) ﬁ elds

int vel = NumberOfBaryonFields;

FieldType[NumberOfBaryonFields++] = Velocityl;
FieldType[NumberOfBaryonFields++] = Velocity2;
FieldType[NumberOfBaryonFields++] = Velocity3;

if (ProcessorNumber != MyProcessorNumber)

return SUCCESS; Only do this On I Processor

/* declarations */

FLOAT x =0,y = 0, z = 0, radius, z_distance, x_velocity = 0.0, y_velocity = 0.0, z_velocity = 0.0;
float sintheta, costheta, omega;

float outside_density = 1.0, outside_energy = 0.5, density = 1.0, energy = 0.5;

inti, j, k, dim, cellindex;

/* compute size of fields */

int size = 1;
for (dim = 0; dim < GridRank; dim++)
size *= GridDimension[dim];

Assign memory for fields

int field;
for (field = 0; field < NumberOfBaryonFields; field++)
if (BaryonField[field] == NULL)
BaryonField[field] = new float[size];

int DensNum, GENum, TENum, VellNum, Vel2ZNum, Vel3Num, MetalNum;

if (this->IdentifyPhysicalQuantities(DensNum, GENum, Vel1INum, Vel2Num, U Sefu I fu n Ctl O n fo r

Vel3Num, TENum) == FAIL) {

ENZO_FAIL("Error in IdentifyPhysicalQuantities.\n"); f\ d. f\ Id
| Inding fields



‘or (k = 0; k < GridDimension[2]; k++)

for (j = 0; ) < GridDi ion[1]; j++)
for = 011.< GrdDmensionlO 1) Loop over cells

cellindex =i + j*GridDimension[0] + k*GridDimension[0]*GridDimension[1];

energy = outside_energy;

density = outside_density; Set bac I(g ro u n d val u es

x = CellLeftEdge[0][i] + 0.5*CellWidth[O][i];
y = CellLeftEdge[1][j] + 0.5*CellWidth[1][j];
z = CellLeftEdge[2][k] + 0.5*CellWidth[2][k];

/* Find distance from center. */

radius = POW(x-RotatingCylinderCenterPosition[0], 2.0) + Cel I POS Itl O n

POW(y-RotatingCylinderCenterPosition[1], 2.0);

radius = sqrt(radius); // ok, now it's just radius

z_distance = fabs(z-RotatingCylinderCenterPosition[2]);

if ( (radius <= RotatingCylinderRadius) && (z_distance <= RotatingCylinderRadius) ) {
[/ inside the cylinder

density = outside_density * RotatingCylinderOverdensity;

sintheta = (y-RotatingCylinderCenterPosition[1])/radius;
costheta = (x-RotatingCylinderCenterPosition[0])/radius; e ° o o

| P, €,V inside cylinder
/] x,y and z velocity.
x_velocity = -1.0*sintheta*omega*radius;
y_velocity = costheta*omega*radius;
z_velocity = 0.0;

energy = outside_energy / RotatingCylinderOverdensity;

} // if (r <= RotatingCylinderRadius)

BaryonField[DensNum][cellindex] = density;

BaryonField[VelINum][cellindex] = x_velocity;

BaryonField[Vel2Num][cellindex] = y_velocity; Set ﬁ nal ﬁ e I d val u e

BaryonField[Vel3Num][cellindex] = z_velocity;

BaryonField[TENum][cellindex] = energy;
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Add to Enzo

Now we must add this simulation to Enzo

(1) put files in code directory:

> mv NewRotatingCylinderInitialize.C ~/enzo-stable/src/
enzo/.

> mv Grid NewRotatingCylinderInitializeGrid.C ~/enzo-
stable/src/enzo/.
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Add to Enzo

(2) add to InitializeNew.C

> cd ~/enzo-dev/src/enzo
emacs -nw InitializeNew.C

1@ Oy = 0 W Lo

/ NITIALIZE A NEW SIMULATION

written by: Greg Bryan

/ date: November, 1994
/ modifiedl: Robert Harkness
/ date: September 2004
/ modifiedZ2: Stephen Skory

/ date: May, 2008

/ modified3: Alexel Kritsuk
/ date: May, 2008

PURPOSE:

/ RETURNS: SUCCESS or FAIL
************************************************************************/’
// This routine intializes a new simulation based on the parameter file.
#1fdef USE_MPI

#include "mpi.h"
#endif /* USE_MPI */
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Add to Enzo

(2) add to InitializeNew.C

O

.nt HydroShockTubesInitialize(FILE *fptr, FILE *Outfptr,
HierarchyEntry &TopGrid, TopGridData &JetaData);
Lnt WavePoollInitialize(FILE *fptr, FILE *Qutfptr, HierarchyEntry &TopGrid,
TopGridData &MetaDat ) ,
int ShockPoolInitialize(FILE *fptr, FILE *Qutfptr, HierarchyEntry &TopGrid, )
TopGridData &JetaData); | rOtOtYP e S
.nt DoubleMachInitialize(FILE *fptr, FILE *Outfptr, HierarchyEntry &TopGrid,
TopGridData &JetaData, ExternalBoundary ra
int ShockInABoxInitialize(FILE *fptr, FILE *Qutfptr, HierarchyEntry &TopGrid,
TopGridData A :
int ImplosionInitialize(FILE *fptr, FILE *Qutfptr, HierarchyEntry
TopGridData &JetaData);
Lnt RotatingCylinderInitialize(FILE *fptr, FILE *Outfptr, HierarchyEntry &TopGrid,
TopGridData &JetaData);
int RotatingDiskInitialize(FILE *fptr, FILE *Outfptr, HierarchyEntry &TopGrid,
TopGridData &JetaData);
.nt ConductionTestInitialize(FILE *fptr, FILE *Qutfptr, HierarchyEntry &TopGrid,
TopGridData &MetaDat ) s
Lnt ConductionBubblelInitialize(FILE *fptr, FILE *Outfptr, HierarchyEntry &TopGrid,
TopGridData &JetaData);
Lnt ConductionCloudInitialize(FILE *fptr, FILE *Qutfptr, HierarchyEntry &TopGrid,
TopGridData &JetaData);

(4

) (T

simulations

)
e
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m
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(T
A
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(T

SedovBlastInitialize(FILE *fptr, FILE *Qutfptr, HierarchyEntry &TopGrid,
f_I:LI[.: ridData &\-‘,rff._lr,:,,f:_‘);
~:==- InitializeNew.C 5% (52,0) (C++/| Abbrev)

rt

(T
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Add to Enzo

(2) add to InitializeNew.C

> emacs NewRotatingCylinderInitialize.C

#include "Hierarchy.h"
#include "TopGridData.h"
#include "phys_constants.h"

vold AddLevel(LevelHierarchyEntry
.nt RebuildHierarchy(Tc Metabata

LevelHlerc

void WriteListOfFloats(FILE *fptr, int N

"Density”;
"TotalEnergy"”,;
"GasEnergy";
"x-velocity";
"y-velocity"”;
"z-velocity"”;

/* local declarations */

char 1ine[MAX_LINE_LENGTH];

n+ \ Y O 1oval »
LNTC Ly J, QLlM, cL, LEVCL,

T ) LN |

NewRotatingCylinderlnitialize.C



Add to Enzo

(2) add to InitializeNew.C

In InitializeNew.C

nt TurbulenceSimulationRelInitialize(HierarchyEn

nt TracerParticleCreation(FILE *fptr, HierarchyEn
TopGridData &VetaData
nt ShearingBoxInitialize(FILE *fptr, FILI
TopGridData &Meta
nt ShearingBoxZDInitialize(FILE *fptr, F
TopGridData &MetaData
nt ShearingBoxStratifiedInitialize(FILE *fptr
TopGridData &MetaDa

UL
.

1fdef TRANSFER
nt PhotonTestInitialize(FILE *fptr,
HierarchyEn
bool Reinitializ
nt PhotonTestRestartInitialize(FILE *fptr, Outfpt
HierarchyEntry &TopGrid, T
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Add to Enzo

(2) add to InitializeNew.C

J O

// 1) Shocktube problem

1f (ProblemType == 1)
ret = HydroShockTubesInitialize(fptr, Outfptr, TopGrid, MetaData);

// 2) Wave pool

1f (ProblemType == 2)
ret = WavePoolInitialize(fptr, Outfptr, TopGrid, MetaData);

\ // 3) Shock pool

1f (ProblemType == 3)
ret = ShockPoolInitialize(fptr, Outfptr, TopGrid, MetaData);

// 4) Double Mach reflection

if (ProblemType == 4)
ret = DoubleMachInitialize(fptr, Outfptr, TopGrid, MetaData, Exterior);

// 5) ShockInABox

1f (ProblemType == 5)
ret = ShockInABoxInitialize(fptr, Outfptr, TopGrid, MetaData, Exterior);

// 6) Implosion

1f (ProblemType == 6)
ret = ImplosionInitialize(fptr, Outfptr, TopGrid, MetaData);

~:1=== InitializeNew.C 44% (389,0) (C++/| Abbrev)
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Add to Enzo

(2) add to InitializeNew.C

untitled InitializeNew.C NewRotatingCylinderlnitialize.C

// 13) RotatingDisk
1f (ProblemType == 13)
ret = RotatingDiskInitialize(fptr, Outfptr, TopGrid, MetaData);

// 14) NewRotatingCyclinder
1f (ProblemType == 14)
ret = NewRotatingCylinderInitialize(fptr, Outfptr, TopGrid, MetaData);

add
~ line 445

// 20) Zeldovich Pancake

1f (ProblemType == 20)
ret = ZeldovichPancakeInitialize(fptr, Outfptr, TopGrid, MetaData);

// 21) 1D Pressureless collapse

1f (ProblemType == 21)
ret = PressurelessCollapselnitialize(fptr, Outfptr, TopGrid, MetaData);

// 22) Adiabatic expansion

1f (ProblemType == 22)
ret = AdiabaticExpansionInitialize(fptr, Outfptr, TopGrid);

// 23) GravityTest
1f (ProblemType == 23)

ret = TestGravityInitialize(fptr, Outfptr, TopGrid, MetaData);
-:**_ |nitializeNew.C 49% (446,0) (C++/| Abbrev)
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Add to Enzo

(3) add to Grid.h

> emacs Grid.h

U‘\

untitled NewRotatingCylinderlnitialize.C Crid.h

/7% 2 o e o ok e o ok ok ke ok ok ke ke ok ok ke ok ok ok ke ok ok ke ok ok ok ke ok ok ke ok ok ok ke ok ok ok ok ok ok ke ok ok ok ok ok ok ke ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

GRID CLASS

/ written by: Greg Bryan
date: November, 1994
modified: Many times by AK, DC, RH, JB, DR...
PURPOSE:

Rk kR kR Rk Rk kR Rk kR Rk kR Rk kR kR kR kR kR kR kR kR kR kR kR kkkkkkkkkkkkk /

#1fndef GRID_DEFINED__
#define GRID_DEFINED__
#include "ProtoSubgrid.h"
#include "ListOfParticles.h”
#include "region.h"

#¥include "FastSiblingLocator.h"
#include "StarParticleData.h"
#include "AMRHSwriter.h"
#include "Star.h"

#include "FOF_allvars.h"
#include "MemoryPool.h"
#1fdef ECUDA

#include "hydro_rk/CudaMHD.h"
f¥endif
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Add to Enzo
(3) add to Grid.h

Lt1on[MAX_DIMENSION]);

/* Initialize a grid for a rotating cylinder
Lnt RotatingCylinderInitializeGrid(FLOAT Rotating(C derRadius
FLOAT RotatingCylinderCenterPosition[MAX_DIMENSION],

/* Initialize a new grid for a rotating cylinder collapse */

Vinderntlal{zeGrid(FLOAT RotatingCy1inderfadius, add ~ line 1820

RDScaleRad1i
RDScaleHeigh
RDTemperature
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Add to Enzo

(3) add to Make.config.objects

> emacs Make.config.objects

I —
Make.config.objects

DESCRIPTION: Make include file defining OBJS_MAIN

AUTHOR: James Bordner (jobordner@ucsd.edu)

2007-02-21

"
"
"
"
"
"
"
"
"
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Add to Enzo

(3) add to Make.config.objects

add ~ line 663
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Add to Enzo

(3) add to Make.config.objects

) )Y Y Y &Y &Y &Y &Y &Y &Y e G

add ~ line 484
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Add to Enzo

Let’s run!

> make

cd
mkdir RotCylinder

cd RotCylinder

VvV V V

\Y,

cp ~/enzo-stable/src/enzo/NewRotatingCylinder.enzo

> ~/enzo-stable/src/enzo/enzo.exe -d NewRotatingCylinder.enzc
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Summary

Make the 2 new files (or copy from another test problem):

MyProblemlnitialize.C

Add prototype and call for non-Grid initialization routine in
InitializeNew (make sure it has a unique ProblemType #).

[src/enzo/InitializeNew.C

Add definition of Grid initialization routine to Grid.h
/src/enzo/Grid.h

Add the 2 new files to Make.config.objects (so they get compiled)

[src/enzo/Make.config.objects
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Let’s try making a change!

We'll make a rotating sphere instead
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Points to watch

Using Zeus (HydroMethod = 2)

Zeus uses a. face-cente red ve|OCity /* Loop over dims if using Zeus (since vel's face-centered). */

for (dim = 0; dim < 1+(HydroMethod == Zeus_Hydro ? GridRank : 0);
dim++){

[* Compute position. */

xpos = x-DiskPosition[0] -

(dim == 17 0.5*CellWidth[0][0] : 0.0);
ypos = y-DiskPosition[1] -

(dim == 2 7 0.5*CellWidth[1][0] : 0.0);
zpos = z-DiskPosition[2] -

(dim == 3 7 0.5*CellWidth[2][0] : 0.0);

/* Compute velocty: L x r_perp. */

if (dim==0]|dim==1)
Velocity[0] = DiskVelocityMag*(AngularMomentum[1]*xhat[2] -
AngularMomentum([2]*xhat[1]);
if (dim==0]|| dim == 2)
Velocity[1l] = DiskVelocityMag*(AngularMomentum[2]*xhat[0] -
AngularMomentum[0]*xhat[2]);
if (dim==0]|| dim == 3)
Velocity[2] = DiskVelocityMag*(AngularMomentum[0]*xhat[1] -
AngularMomentum([1]*xhat[0]);

It also uses . not
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Points to watch

Energy
BaryonField[TENum] is energy/mass

Particle Mass

ParticleMassJi] is particle mass / cell volume

GravitationalConstant

GravitationalConstant = 4 pi G

Must be in code units if SelfGravity = |
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