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HERTFEHNET R, KR SRARZ 9 FDTD)F & fob T 4L(PIC) F o b = 4 5 4 A A R
H SGEMP HATHMEMEN , 4t @WKk GTANL, AN TENL EZEd EXA /R
EHATRE, ERTEARZENTENE W, EREWEH. K, BN SGII KEEEN
SGEMP F# %4 % 1.5 MV/m,

KEWR: SC-II XK E; RAwB A, BFHED; BHHARZLZE

RESES. TN972'.2; 0434.14 XEkERER: A doi: 10.11805/TKYDA201806.1120

Study on cavity SGEMP of the SG-III facility by particle-in-cell method
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Tsinghua University, Beijing 100084, China)

Abstract: When the X-ray irradiates metal cavities, a large number of photoelectrons will be emitted
into the internal space, resulting a strong System Generated Electromagnetic Pulse(SGEMP). The X-ray
environment within laser Inertial Confinement Fusion(ICF) facilities is very complicated, so diagnostics
working in target chamber area will face severe SGEMP interference even with good electromagnetic
shielding. In light of the X-ray environment inside target chamber of Shenguang-III (SG-III) laser facility,
a numerical simulation of the EM field inside a two-dimensional cylindrical cavity model is completed with
the time-biased Finite-Difference Time-Domain(FDTD) and Particle-In-Cell(PIC) methods. As for the
oscillation of electromagnetic field, based on the classic PIC method, the time-biased arithmetic is utilized
to filter the waveform. Therefore, the influence of high-frequency error on the calculation result is removed,
and the simulation would be more accurate. Finally, the SGEMP interference in the SG-III laser facility is
estimated to be about 1.5 MV/m.

Keywords: SG-III facility; System Generated Electromagnetic Pulse; Particle-In-Cell; Finite-
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Fig.1 Physical model of the metal shield cavity
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Fig.5 Frequency spectra of the electric field
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Fig.4 Envelope of the electric field waveform
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