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reconnection.cpp D&

void LocalizedDiffusivity(FieldDiffusion xpfdif, MeshBlock *pmb, const AthenaArray<Real> &w, Znhi‘ _ﬁ‘r'ﬁi@
const AthenaArray<Real> &bmag, const int 1s, const int 1e, const int js,

const int je, const int ks, const int ke) ; 7|-_-A~H&3\L_ _I_ ?%B@"‘ﬁ
(BAHDES)

‘

namespace {
Real d@, beta®, etad, w eta;
¥

void Mesh::InitUserMeshData(ParameterInput *pin) {
do pin->GetReal("problem", "d0");

betad pin->GetReal("problem", "betad");
etad pin->GetReal("problem", "eta®d");
w_eta pin->GetReal("problem", "w_eta");

EnrollUserBoundaryFunction(BoundaryFace::inner_x2, MyBoundaryInnerX2); _
EnrollUserBoundaryFunction(BoundaryFace: :outer_x2, MyBoundaryOuterX2); InitUserMeshData N C

: : Co IR
EnrollFieldDiffusivity(LocalizedDiffusivity); efined Ffusivi EnroIIFleIdD|ﬁus|V|ty 7&15\\’
A Athena++ |[C 11— EHEFEE
B9 (WE)

FE A —LBUEEEDS £ 51T Athena++ ICEZ B ICIE. input file D <problem> T
eta_ohm IC non-zero DEZE I R ITNIEWITF RV (ERIC eta ohm DIEZ{FES hMiERElE LT)




reconnection.cpp D&

void LocalizedDiffusivity(FieldDiffusion *pfdif, MeshBlock *pmb, :]'—-*jrrL"EETZ)
const AthenaArray<Real> &w,

const AthenaArray<Real> &bmag, const int 1is, const int 1e, const int js, 7|_ Aﬁﬁl@_%—f__l_ —g_%laﬁgyk&d)

const int je, const int ks, const int ke) 1jiﬂf]f'
— d\l::l nal_l_

Coordinates xpcoord = pmb->pcoord;
Real h = pmb->pmy_mesh->mesh_size.x2max;
Real w eta2 i = 1.0/S0R(w_eta);

for(int k=ks; k<=ke; k++) {
for(int j=js; j<=je; j++) {
Real y = pcoord->x2v(j);
#¥pragma omp simd

for(int i=is; i<=ie; 1++){ W—Aﬁ&i@@@ﬁ%%&%’iﬂi

Real &etaB = pfdif->etaB(FieldDiffusion::DiffProcess::ohmic,k,j,1);

Real x = pcoord->x1v(1i); _ @ck :) LC[I?Z)‘\tj’J

e (4% sro/field/field_diffusion/field_diffusion.hpp)
Real tmp = r2%w_etaz2_1i;

etaB = eta® *x exp(-tmp);

1= moexp (—162 + (v = 2)1/w?)

EWS, [EBADHA w etadD
o7 >VDRICLTWS

return;
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Nhohd) , STSZES EEDERE dt RS
LEMFFANTH KD,
Vit 0,000
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athinput.reconnection

comment> nx2 = 512 # Number of zones in X2-direction
problem reconnection x2min = 0. # minimum value of X2
reference Yokoyama and Shibata 2001, Takasao et al. 2015 Xx2max = 20. # maximum value of X2
configure = -b —prob=reconnection ix2_bc user # inner-X2 boundary flag
ox2_bc = user # outer-X2 boundary flag

<job>

problem_id = recon # problem ID: basename of output filenames nx3 =1 Number of zones in X3-direction
x3min = -0.5 minimum value of X3

<outputl> x3max 9.5 maximum value of X3

file_type # History data dump ix3_bc periodic inner-X3 boundary flag

dt — # time increment between outputs ox3_bc = periodic outer-X3 boundary flag

<output2> num_threads = 1 maximum number of OMP threads
file_type = # hdfb
variable # variables to be output <meshblock>
dt = 0. # time increment between outputs nxl = 64
nx2 64
<time> nx3 1
cfl_number = 0. The Courant, Friedrichs, & Lewy (CFL) Number
nlim — cycle limit <hydro>
tlim — time limit iso_sound_speed = 1.0 # isothermal sound speed
integrator = time integration algorithm ELE] = 1.666666667 # gamma = C_p/C_v
xorder order of spatial reconstruction ]
ncycle_out = interval for stdout summary info <problem>

<output2> D dt = 0.5 K LWICT B & <meshblock> T nx1=nx2=64, Nx3=1
7 71 )LD 30 738 - THRIEHZE &9 % E 64 @D meshblock (BB E]
(645 IC 9B &, 1 meshblock /1=

N




Job script

2/ — RKZE>Te45ETHEZ 9 235D job script 4

#PBS —q R6755316

#PBS -1 nodes=2

#PBS -1 walltime=0:20:00
#PBS —-N recon

cd ${PBS_O _WORKDIR}
aprun -n 64 -N 32 -S 16 ./athena -i athinput.reconnection -t 00:18:00 > logl

HElEgsub AV RT3 THRA

> gsub job_filename.job

CDIGE. XC50 12& 1 D5 THEN KR D 2

/11
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> Visit THAORZEHC EE. —FE Beel, Bee2, Bec3 D ENMITTH LT
Pseudocolor 7Ow M UTHE T — Y A AT ETENGTWE, TT57—H
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> Z[EID visit ZAWcHMADRDEEALE, REBNROBEZELZIEL <
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#ZEMDIRT - Pseudocolor

| NN | Pseudocolor plot attributes

m Geometry rho %ﬂ*ﬁ'ﬂ:

Data

Scale [ Jlnear @ Log | Skew
Limits Use Original Data
Minimum 0.1 | Color for values < min
Maximum 10 _ Color for values > max

Centering () Original = ' Nodal ' ' Zonal

Color

Color table - orangehot' Invert

Opacity Fully opaque
Misc
Legend Lighting
Make default Load Save Reset
Apply Post Dismiss




1—HERDEHDER

visit @ Controls -> Expressions —> load < Athena/vis/visit DFICH D xmlT7 7 1)L ZimdAD & ZBHE

| < mv | &= M visit - Q
i Favorites "W python » & athdf_hydro_conserved.xml
e X % athdf_hydro_primitive.xml <?xml version="1.0"7>
| %> Dropbox " doc » [ vtk » @ athdf_MHD_conserved.xml :gz;:'c'éxpressionust%
' [ Osakauniv 7 inputs > Bi athdf_MHD_primitive.xml <Object
- , ] % vtk_MHD_primitive.xml name="Expression">
Presentation_F... <Field name='"name"
| L type="string">gas_velocity<
| <& Applications /Field>
<Field
@ Documents . name="definition"
| Bl src > type="string">{vell,vel2,ve
Desktop ) tst > 13}</Field>
= <Field
o Downloads [_I = B name="hidden"
D work I- USRS | | S | R SRR Y o e

@ shinsuketakasao

—] Creative Cloud... athdf_MHD_primitive.xml
XML Document - 4 KB

iICloud
¢"\ iCloud Drive Information
- Created 202049H238 21:53
_ Modified 2020497238 21:53
. Online-only

XML files (*.xml)

New Folder Options Cancel m

o




Expression TDWISG « IRENRY NILDEETE

® OO Expressions

o

gas_velocity
H5Z. zBDiF0lcLTHLC &
) : Show variable in plot menus
magnitude_gas_velocity

Expression list Definition ¢ Type ‘j: VeCtOr
CEEE  Name  bfield ¢ X,y BNTICTEIFANRY NIV =
inv_beta Type  Vector mesh variable
magnitude_bfield
plasma_beta (S2RITTETDNY ML
unnamed? L . L _

Definition SFHEWNEWVWD T, 2O ULEWLE

{Bcc1,Bcc2,0} Ny = | si
IR DETHE TR T 5)
OO Expressions h —
Expression list Definition
bfield Name gas_velocity
inv_beta Type  Vector mesh variable

magn!tude_bﬁeld : Show variable in plot menus
magnitude_gas_velocity

plasma_beta Standard editor

unnamed1
Definition

{vell,vel2,0}




FEHERDTIIRIL | IntegralCurve DERTE

0@ IntegralCurve operator attributes | NN IntegralCurve operator attributes

m Integration = Appearance  Advanced Source ICEIEILLIN Appearance  Advanced

Integration
Source
Sourcetype | Line Integration direction ( Both
Integrator Runge-Kutta-Dormand-Prince (RKDP)
Start -100 0| _ : :
End 1000 Limit maximum time step
Tolerances: max error for step < max(abstol, reltol*velocity_i) for each component i
Sampling
Sampling type: © Uniform ' Random
_ - Relative tolerance 0.0001
Samples along line: 24 v
Field
Field Default Absolute tolerance 1e-6 Fraction of Bounding Box
) - 00 Pseudocolor plot attribut
| _NON IntegralCurve operator attributes e
. m Geometry
Source Integration Advanced Data I n-t e g ral C urve 0)
Coloring Scale () Linear  log Skew
Color by [ Solid Color Limits Use Original Data Pse U d OCO I O r L(— —C
Cleanup the integral curve _ Minimum . LV . L —_
. . i WHBRDEZHICT S
Point cleanup Keep all points Maximum
. L =JLr—==
Crop the integral curve (for animations) Centering () Original ' Nodal Zonal EX =l
Crop value Time Color
| From | To Color table B oy Invert
Streamlines vs Pathlines
Streamline Opacity Fully opaque
o Compute trajectories in an (instantaneous) snapshot of the vector field. Misc
Uses and loads vector data from only the current time slice. Legend Lighting
Pathline




EENRYT NLDRIRIE - Vector DEZTE

® OO0 Vector plot attributes

Where to place the vectors and how many of them

Vector placement ' Adapted to resolution of mesh

© Uniformly located throughout mesh

Vector amount () Fixed number 300

REOHORE (REFHLTI LS W)

. NON | Vector plot attributes

® 00 Vector plot attributes
Vectors m Glyphs
Limits
Limits [Use Original Data
| Minimum | Maximum
Color

© Magnitude B viridis _Invert

 Constant

Misc

Legend

Vectors Data BREN S

Scale

Scale 08 | Scale by magnitude | | Auto scale
Style

Glyphtype  Arrow Draw head Size 05

Arrow body Line Width —2

Vector origin =  Head @ Middle = Tail

Rendering

Geometry Quality O Fast I High

KEIDKEZ (Scale) . KHIDTEDKE X (head size).
KE (Width) DERTE
ZBHEGLTLSEEW



