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Simulation of cavity system generated electromagnetic
pulse radiated by SG-facility

Sun Huifang',  YiTao?>, Dong Zhiwei';  Zhou Haijing',  Zhang Lingyu', YuBo?,  Liu Pinyang’
(1. Institute of Applied Physics and Computational Mathematics, Beijing 100094, China,
2. Laser Fusion Research Center, CAEP, Mianyang 621900 , China)

Abstract: Using 3D MC code and PIC code, model of electromagnetic pulse (SGEMP) generated in the cavity
system radiated by SG-facility is calculated. The simulated results show that the intensity of electric field could be
2.2 MV/m and magnetic field be 0.8%107 T under irradiation of the bremsstrahlung X-ray point source with full width
at half maximum 2.9 ns, average energy 10.3 keV produced by SG-facility irradiating the end of cylinder cavity. The
electric field is mainly axial and the magnetic field is primarily azimuthal. Both electric field and magnetic field are
concentrated near the emitting surface, with the pulsed DC field being predominant and the amplitude of the AC
radiation field being relatively smaller, at the level of kV/m. The effect of fluence on SGEMP is also studied, showing
that higher fluence leads to faster axial variation of the electric field and larger proportion of the AC radiation field.
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Fig. 2 Normalized energy spectrum and angular distribution of the photoelectrons
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Fig. 3 Distribution of electrons in space and phase-space

P 3 HL T B 52 2 [ AR 25 [8] 43 A

=50 —50 b
~100 F —100
< <
~ ~
—~150 b —150 +
200k —200 +
time/ns time/ns
(a) emitting current (b) absorbing current

Fig.4 Waveform of emitting current and absorbing current in cavity
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Fig. 5 Distribution of electric field in space

Bl s i as ) oA

0-15 0.5
0.10 .10}
0.05 ".E 005
s
0 S
=
—0.05 0.051
010 —0.10 £ . . . .
6 0 4 6 8 10
t/ns t/ns t/ns
(a) E, (®)E, (0) E.
Fig. 6 Waveforms of electric field at point of x=0, y=0, z=1.0 cm near center of emitting plane
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Fig. 7 Waveforms of E, at several points on axial line
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Fig. 8 Distribution of magnetic field in space
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Fig. 9 Waveforms of magnetic field at point of x=2.4 cm, y=0, z=0.1 cm near border of emitting plane
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Fig. 10 Waveforms of B, at several points near borderline of emitting plane
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Fig. 11 Waveforms of E. at several points on axial line
P Rhk b4 R E 08

32 EER/NARKEE 110 HEERMER

W 1 /N R JEUE R A 1/10, BIVBE BRI 7 R 0.04 Jem?, [RIRE XS ER BRI AR [a) S8 AR AE, BT LIOGHL =40 L B
PUE — A L7~ BE TS | 2 S A 20 A 1R 31 280 R H AR SO A F R [ o A A S5 i 3L 30 T 0 S Y 114 i FE AL B,
KGRI RAELY N 16 A, J2 A RLAY 1/10, MW A Ui R 1 JRURE B B A L, A5 BT B8 5, 0 i MG D DR U2 & 59 R 9
JEE /I, 23 18] R iy PR ] 280007 98 535 , 00 R # 0 Fit 5 AT AR JEEAAR A% 4, T A s vl 1 ) B T B 3R BT

P12 45 i e B R LA Bl 1) R 3 B, B B IBE AT 7 AR T . p AT 12Ca) T LA ZR | 2=1 mm
AL TR E I X, AR RELZ N 025 MV/m, [ 12(b) | [ 12(c), FIAIZ [ z=5 mm Al =1 em 1 HL 5008
AP 12Ca) B S5 AR B, S i 3 B A S ) B R, P D/, I = i B L 37 R AL T R T L 7 X
[ AF i PR DAy i A S PR I FEE D/, M PR v 1 2 B TR TR R R, S ECRIH Y IXREAR R . [ 12 48 miH
Gy 028 S S oy o LRI 7 o i AR
4 & &

AR SCREH = 4E MC 2 /¥ IMCT Ml =2 PIC F2 )7, SEBL T Ml e B 40 IR AR SGEMP #52 FRE 5 B4, 45 1 24
PG A BB X R IR ——F R 2.9 ns, YIRS 10.3 keV——H BRI BS 30 om 119 [ AT 15 i 1f0
B, FE R 0.4 Jem?, Yo iR K AE R 160 A, 74 1) SGEMP Hi, 37 LA ik wh 3t 4 24 =, PRI 235 [0) L, B #128007 ,

043024-6




g7, S5 MROLRE BRIk IR R ST R K o Y AR

250 f 80 r
160 |
200 \ /)U 60
2 ‘ o120 2
g 150} \ = g 2
Z / Z sof Z ¥
3 100+ / = Q f
/ a0l ! 20
50/ /
// /
/// ) ) ) - /‘ ) ) ) N 0 ) ) ) )
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
t/ns t/ns t/ns
(a) z=1 mm (b) z=5 mm (c) z=10 mm

Fig. 12 Waveforms of E, at several points on axial line
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