.275m;0.725m]
iMeamI +3¢

Mean(current), A

—Mean value (determ.)
—<I>, stoch. 3 pts
—<I>, stoch. 5 pts
—<lI>, stoch. 7 pts
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« ‘Straight thin wires at various heights above a dielectric half - space
Training School Split, 8 November 2016
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Geometry observed — scattering on a thin wire above lossy ground:
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- The space-time reflection coefficient can be written, as follows:

r(@.t)=r'qt)+r"gt)

r'(g,t)=Kal)
41 e ¥

r"(q’t)zl b t
- n=1
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- Inclusion of r’( ,t) into the model leads to the following matrix equation:
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- Additional vectors are expressed as follows:

Ro2nl x o B @mIL X
C C C . C Cc

4R ’ ) 4 R

t)

r'Q
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- Assembly into global matrix system yields:

[{CAY [P g pp——
previous time previous ti

instants instants

{gg = A{) L_RT'+[B]{E} ol

+[c]

R (2n+DL L-x +[B]
C C C
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- After time sampling, recurrent formula for the unknown current:

ji j‘t R gj previous time gj previous time
e instants instants

ay

where:

2
-y

\ |

- current for the j-th space node and k-th time node
k

- N2 number of space elements

'.

aji - member of matrix [A] for i-th source space node and j-th
observation space node, where i |

m -member of vectors g} {g} for | J-th observation space node
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1" #
167$78( 69%:;<71= 7 $6=<7L 7

1,6E-03
1,4E-03
1,2E-03
1,0E-03
8,0E-04
6,0E-04
4,0E-04
2,0E-04
0,0E+00
-2,0E-04

-4,0E-04
0,0E+00 2,0E-O07 4,0e-07 6,0E-O7 8,0E-07 1,0E-06 1,2E-06

t(s)

Transjerit&urrent at the center of the line above dielectric half-space (L=20m,h=1m, =10)
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MEC Sommerfeld

Transient current induced at the center of the wire above a lossy ground
(L=1m, =10, =10mS/m)
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Configuration:
- L=1m
a=2 mm
=10
Q Incident electric field:

-
¥ E)I(nc(t): Eo(e-at_ -ebt)

E,=1V/m
a=4*107 52
b=6

'l e
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Transient current at the wire centerfor various conductivities

Split, 8 November 2016




23/21

'HD $ $ %

Time dependent part of the reflection coefficient is
modeled via additional vectors

Further modifications regarding computational efficiency
necessary

Training School






Current at the centre of the witgactive wire) versus time with Current at the centre of wird®l(passive wire) versus time with height
heighth over interface as parameté~(Im,a=2mm, =9, h=0.25m) h over interface as parameté~(m,a=2mm, =9,h=0.25m).
Current at the centre of wire A (active wire) versime with Current at the centre of wik(passive wire) versus time with distarcte
distanced between the wires as a parameter between the wires as a parameterl(m,a=2mm, =9,d=0.5m)

(L=1m,a=2mm, =9,d=0.5m)



Transient current induced at the center of the aatiive ! ! :
Transient current induced at the center of the passires

The H-field (W ) E-field (Wq) and total energy (\)) The H-field (W ) E-field (Wq) and total energy (\))
energy measures as afunction of time for the aetive energy measures as a function of time for the pasgire



Transient current induced at the center of wire 1

Excitation: EMP
E,=1V/m, a=4*107s? , b=6*108s!

Transient current induced at the center of wire 2

SoftCOM 2016



Transient current induced at the center of wire 1

Excitation: EMP
E,=1V/m, a=4*107s? , b=6*108s!

Transient current induced at the center of wire 2

SoftCOM 2016



Transient current induced at the center of wires 1 and 3

Excitation: EMP
E,=1V/m, a=4*107s? , b=6*108s!

Transient current induced at the center of wire 2
SoftCOM 2016



Transient current induced at the center of wires 1 and 3

Excitation: EMP
E,=1V/m, a=4*107s? , b=6*108s!

Transient current induced at the center of wire 2
SoftCOM 2016



Transient current induced at the center of wires 1 and 3

Excitation: EMP
E,=1V/m, a=4*107s? , b=6*108s!

Transient current induced at the center of wire 2
SoftCOM 2016



Transient current induced at the center
of wire 2 — PEC ground

At later times TL fails to
ensure valid results due to
limitations of the model itself
(radiation effects).

Transient current induced at the center
of wire 2 — dielectric half-space

SoftCOM 2016
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Transient current induced at the center
of wire 2 — PEC ground

Transient current induced at the center
of wire 2 — dielectric half-space

For dielectric half-space
NEC 2 produces non-
physical solution
(magnitude increase) at
later times.
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