W4k s A#EMFEESRTFERFER Vol.14, No.5
2016 4F 10 A Journal of Terahertz Science and Electronic Information Technology Oct., 2016

XEHRS: 2095-4980(2016)05-0742-04

[ A48 B 5 2 252 R AL Bk i 4 UL

AL R Y 5 B A5 T, dEst 100094)

W OE: WVENHAREAE LA A A 0 N R G #EkoR (SCEMP) oy #1# o i i, Al
AZfrm @l FENPIORT, HAMHEAN S EER—RAREFR T EEZAEFRAN AR
oM fts B, BT E L FH AT ARSI 28 SGEMP A, #W 2 4 X
HEREHTHE, A5 XBELERERATN L. 2 A HEHFBERELAHN S XIBERE &K,
WARRFT A THERNTRE M SGEMP 5] L, A% im B fn SGEMP 2% i #F % # At 3 o 2 48 .

KEIR: 2B TFTENPIORT; RARBKE; Aof; HEME

PESES: TN753.4 XEKERIZAD: A doi: 10.11805/TKYDA201605.0742

Simulation analysis of external SGEMP effects of cylinder

SUN Huifang, DONG Zhiwei, ZHANG Fang
(Institute of Applied Physics and Computational Mathematics, Beijing 100094, China)

Abstract: In order to research System-Generated Electromagnetic Pulse(SGEMP) effects which have
complicated angular distribution and energy spectra, the 3-D Particle In Cell(PIC) code is used and the
function module is appended to it to characterize cosine angular distribution and exponential energy
spectra of photoelectrons. The external SGEMP effects induced by photoelectrons emitted from cylinder
top surface are simulated by the 3-D PIC code. Two sets of parameters of X ray are adopted for simulation
and the results are compared with the data from literature. It is shown that both results are the same in
magnitude as that from literature. It is concluded that the PIC code is available for studying SGEMP
effects to support basic data for nuclear hardening.
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Fig.2 Distribution of electrons phase at different times
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Fig.3 Distribution of electric field at different times

3 A2 23 18] A
P 4 D S v v 3 i R S AV T P S AR R R G S T, b R R R ST B OR(E N 21 kV/m,
T 75 By e KAE K 9.0x1077 T, A% ML PR KAE N Lwax = 2707 H pmar = 0.45 A, &2 55 THT FRL 37 RN THT L, 970 S K A8 45 A
CRAES S
WER 2 S HOHATIEE, B 5 O S ATk (o L 3 RN T op s A 1) RE S5 B8, il TR 32 R S R L E.
BRAE N 2.5%10° V/im, W03 By e RAB g 1x107° T, A5 M0 TD L 0 B KB 5.0 A, 2% S5 T #3731 H 3

KRG R

F 0.9F =
P st 250 of
g f & oef _‘E?gg' =N
Z 10} S 9k > Y S 4t
= = 03} = 100 <,
= S5t @ o5f ) = 2F
u 0.1} R 0
0 1 1 L L ’ 1 1 L L w 0 ! ! ! ! 1 1 1 1
10 20 30 40 10 20 30 40 10 20 30 40 10 20 30 40
t/ns t/ns t/ns t/ns
(a) waveform of E. at center (b) waveform of B, at center (a) waveform of E, at center (b) waveform of B, at center
point of emitting surface point of side surface (y=0) point of emitting surface point of side surface(y=0)
Fig.4 Electromagnetic field waveform received from first group data Fig.5 Electromagnetic field waveform received from second group data
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