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Comparison of space charge limited emission models in e ectromagnetic
particle-in-cell simulation of foilless diode

L1 Yong-dong, LIU Churrliang, HE Feng
( Key L aboratory for Physical Electronics and Devices of the Ministry of Education,
Xi' an Jiaotong University, Xi' an 710049, China)

Abgtract :  Inorder to obtain sdf - condstent ace charge limited electron emisson modd in eectromagnetic PIC(partidein-cel)
amulation of foilless diode, Child law modd , Gausslaw modd and tD diode modd have been anayzed and compared. The smulation
results show that the three modes are dl sdf-consstent with dectromagnetic field. Gausslaw mode tends to be dfected by the width of
thefirgt cdl and yidd nonphysca ostillation. 1-D diode model with reaonable discrete grid gets amost the same results as Child law
mode , but it needs to lve a transcendentd equation, which would cost much time. And it is demonstrated that the externd gplied
magnetic fidd has little influence on the emisson modd and can be neglected in the dectromagnetic PIC dmulations. Child law modd is
more suitable for the dectromagnetic PIC amulation of foilless diode.
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