Vol. 17 No.2

17 2
2005 2 HIGH POWER LASER AND PARTICLE BEAMS Feb. 2005
10014322 2005 02-0237-04
710024
FDTD
FDTD
0441.7 A
EMP
2
34
5
FDTD
6
1
FDTD
Yee 7 Murs 8
z J. J,
z
9F, 0B __ ol
0z ar Fo at
1 E H, 1 r
Lol L0 g
ot gy 0z
L ! ] Q Ez a E: b
EZ a
EZ a
J=0FE,, TTa 2
ol / 1 00 _ L,
o mdlol  Eo 9z
# 2004-04-26 2004-08-17

69 10

1967—



max

a=1.5x10"s" 1, =1.43x10"s E, =11 V/m

I m 6.74 mm
1 MQ
31 source region
< 2 I—'—“LZZI
& 2
' 17
g
g 01
o
]
27 time / {L/c)
_34
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Fig.3 Result from FDTD for thin wire with load
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Fig. 1 Schematic of thin wire with load
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Fig. 4 Current distribution on the wire with 1.6 () load
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Table 1 Relation between the load and current voltage dissipated energy and power

load current peak on the load/A voltage peak on the load/V energy dissipated by the load /J power dissipated by the load/W
0.16 Q 5.5x107? 8.8x107* 5.2x10°" 4.8x107°
1.6 Q 5.0x107° 9.0x107? 4.8x107" 4.5x1077
8 Q 4.5%x107° 3.6x107? 2.0x10°" 1.6x107*
320 3.7x107? 1.2x107! 4.9x10°" 4.4x107*
160 Q 1.6 x107° 2.6 x10" 5.0x10°" 4.2x107*
1.6 kQ 2.2x107* 3.5x107! 9.6x107" 7.7x107°
16 k) 2.3x1077 3.7x107! 1.0x10°" 8.5x10°°
160 kO 2.3x10°° 3.7x10 " 1.1x10°" 8.5x1077
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FDTD algorithm for EMP response calculation on thin wire
with resistance load

CHENG Yin-hui ~ ZHOU Hui ~ QIAO Deng-jiang WU Wei
Northwest Institute of Nuclear Technology P. O. Box 69-10 Xian 710024 China

Abstract  In this paper a novel way that can be combined with FDTD methods to deal with the EMP response on thin wire with re-

sistance load is developed in which the thin wire is divided into three parts and described by different partial differential equations re-

spectively. This method can be used to calculate some coupling problems involving thin wires which usually connected with circuit input

or output ports. The dissipated energy and power on the equivalent resistance can be obtained. The results gotten from this new method are

compared with the results from references some typical results are given and analyzed as an example. Modified partly this algorithm can

also be used to solve the non-resistance load cases.
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