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FDTDr Finit®ifferencerkinitel ime domain

A  What is FDTD ???

A The FDTD is a retine and realspace method to solve
classiedimacroscopiy electromagnetic problems

A What can we do by FDTD ???

A can simulate optical and electrical devices
such agplasmonicswave guide, antenna, electmarcit, and so on.
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Demonstrationof FDTD
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Shape: arbitrary
Medium:
ConsantT , ‘ , and,
Drudemodel
Perfect Electric Conductor(PEC
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Input keywords irfdtd.inp

A &units vy pA eV fsR EO OOAA 11 xt
s AOR AAAV fsR A @Wilable))
A &calculation
A &control
A &system vy Inv.1.2.0, only Iperiodic = 0 Is allowed.
A &emfield y Avy-polarized pulse( E, component) is employed.

A &maxwell
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Input keywords irfdtd.inp

A &units theory =p- AGxAl I R
. HType of theory in the simulation.

A &calculation = MhDefaultis¥ ¢ 5 5 C ¢ O

A &controb !

A &system \ directory = p.result YR

R gemfield [HDirectory name for out put.

[HDefault isW P Kk Q
A &maxwell
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Input keywords irfdtd.inp

Computational domair

A &units y

A &calculation l_)f
A gcontrol Incﬁdemtlbgh> @ z

A &system

A &emfield

A &maxwell m=—) al_em= 16.25d0, 16.25d@,6.25d0

hComputational domain length
dl_em= 0.25d0, 0.25d().25d0
HSpacing of reaspace grids.
nt em=300
bNumberof total time steps for realtime propagation.
| dt_em=**
bTime step (not necessary here).
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Input keywords irfdtd.inp

Computational domair

A &units i K- sourcetto 'generate; a pulse y

A &calculation /’L-.I | _ _ l_)f
A &control '\\r__j | |ﬁCi'dﬁm'Qh> @ 4

A &system o

A gemfield |

A gmaxwell =—=) wave_input=Y & 2 dzZNO S ¥

[HbType how to generate pulse.
MLY GomMdPHDPNE GKAE A
source_locl=-5.0d0, 0.0d0,0.0d0
[HLocation of source 1.
ek dirl=1.0d0, 0.0d0,0.0d0
[HDirection that the pulse propagates.
(x-direction, y-direction, zdirection)
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Input keywords irfdtd.inp

Computational domair

A &units y

A &calculation l_)f
A gcontrol IﬁCiiﬁiemlbgh> @ Z

A &system

A &emfield

A gmaxwell =—=) imedia_num= 1

HNumberof media.
shape_file="shape.cub&’
HName of shapdile
epsilon(1) =2.0d0
[HRelative permittivity.
brmu and sigmaare permeability and conductivity.
type medial W LISOdRQ® NJ W
[Hf WrudeQsetomega p candgamma_d
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Utilities

Structure Generation

« salmon_inp - by M. Uemoto at University of Tsukuba. This package is an input file generator which translates CIF

{Crystallographic Information File) data to SALMON input file.

FDTD

SALMON. rb,lsage _/make_shape.p)?

program in SALMOM.

Post-Processing

= FDTD_make_shape - by T. Takeuchi at University of Tsukuba. This package is a shape file maker for FDTD program in

FOTD_make_figani - by T. Takeuchi at University of Tsukuba. This package is a figure and animation maker for FDTD

Data Visualization

https://salmon-tddft.jp/utilities. html
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FDTD simulatioby fdtd.inp

Computational domair

A &units y

A &calculation l_)f
A &control Incﬁdemrtll@h> @ Z

A &system

A &emfield

A &maxwell m=—) jobs_num_ene1

bNumber of observation points.

lobs_samp_en¥5
HhSampling time step.

obs loc_en@l,:) = 0.0d0, 0.0d0).0d0O
[HhCoordinate of the observation point.
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Checkoof calculatioby fdtd.inp

Computational domai
PML(Absorbing boundary condition

A out_fdtd.log
[HhStandard output file

kkkkkkkkkkkkkkkkkkkkkkkkkk

From CFL condition, dt_em is determined by 4.766437173888290E - 005

in the unit system, A eV fs.

PML has been set for x - direction: - 8.00000E+00to -6.00000E+00.
PML has been set for x - direction: 6.00000E+00 to 8.00000E+00.

PML has been setfory  -direction: - 8.00000E+00 to - 6.00000E+00.
PML has been setfory  -direction: 6.00000E+00 to 8.00000E+00.

PML has been set for z - direction: - 8.00000E+00 to - 6.00000E+00.

PML has been set for z - direction: 6.00000E+00 to 8.00000E+00.

kkkkkkkkkkkkkkkkkkkkkkkkkk
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Utilities

Structure Generation

« salmon_inp - by M. Uemoto at University of Tsukuba. This package is an input file generator which translates CIF

{Crystallographic Information File) data to SALMON input file.

FDTD

FDTD_make_shape - by T. Takeuchi at University of Tsukuba. This package is a shape file maker for FOTD program in
SALMON.

FOTD_make_figani - by T. Takeuchi at University of Tsukuba. This package is a figure and animation maker for FDTD
program in SALMOM.

POSt-Pmcessmg ersage: /make_ﬁgar“py

Data Visualization

https://salmon-tddft.jp/utilities. html
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Resulit: TEempmladrpmﬁlef Eby fdtd.inp

Jmake_figani.py!
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Result: Temporal profile ¢ by fdtd.inp

Imake_figani.py}
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