%3 I T Vol.47 No.3
2019 4E 3 H ACTA ELECTRONICA SINICA Mar. 2019

PARFAR 3% th D A 2 5 PR X AR K S JEE B 52 Wi

BT A H,EBE X P ERE A FR O,
& R, M E,k R FEL EUA, BEK
Cof L T BB e A AR S GET DU 8 621999)

i OE: AT TR AR I AR A B OGS AR B AR R RS AR S X
AORANIE A2 30 BE A 4 .35 (520 $XT’EETﬂEi’J’jZiETIW‘&E’Jﬂﬁ*ﬁﬂ-‘ﬁ?’iﬁﬂ“iﬁ (vl W & T T R E | S
P BILGET O A AR 55 BE 0. 1 X368 1 DhA 1) Al —HE AR 5 AR T3 1 3507 R R B 2 5 06t D AR 2 1k
KA MBI EE A 5 5 T RZEERL T OFELEOR, JF & 1 & T I 0 B AR Y YY-PICMC, JF 5k 1 B
Eﬁﬁﬁ BT I I — AR XS AT RLEAT T RS R BT, G5 R R IR T o A A Iﬁlﬁﬁéﬂ]‘i’«]ﬁffﬁﬁ%ﬂ“ﬁ&%ﬁ

FRW, A3 (RO T IR, A ST EEE R R RO T 1, RIS s ST I ; ), 20 1 fed i S
’f&i%iﬁzlftﬁé’):éﬁ@tﬂiﬂlfﬁm%ﬁ‘ﬁ%ﬂ,@?Eé*%%’zﬁﬂlﬁﬁﬁ SRR Viﬁffi‘k%xﬂlfﬁﬁﬁﬁpﬁﬁﬂd\ iy
AR SXAERIGE SR U A SCHE S A BRI TR 2RI 00505 mT U T3P 25 28 B AR R I 3% 114 225 ] 28 29 M AR A 0 o it

AR 2 558 (1) 5 i
KEWR:  PIMBTE; MBI FDTD; PIC; AMERGTE; & €201
mESES: TL503.3 XERPRIRES: A MEHS: 03722112 (2019)03-0643-06
B FZF3# URL: hitp://www. ejournal. org. cn DOI. 10.3969/j. issn. 0372-2112.2019.03. 018

Intrinsic Emittance of Thermionic Cathode with Work Function Variation
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Abstract.;  Surface non-uniformity including temperature, work and geometric profile affect intrinsic emittance of
thermionic cathode of vacuum electronics and accelerators. In order to understand how intrinsic emittance is manipulated by
work function variation,a general intrinsic emittance model consisting of contributions from surface non-uniformity was de-
veloped. Finite-difference time-domain particle-in-cell (FDTD-PIC) simulation verified numerical calculation result of cath-
odes with work function radical variation and 1D cosine periodic variation. Furthermore , theoretical results and simulation for
cathodes with work function of 2D cosine periodic variance and 2D random distribution showed that emittance increase coef-
ficient approaches to 1 and variance of emittance increase coefficient decreased quickly when spatial frequency increased.
This paper shows that work non-uniformity hardly affects intrinsic emittance if cathode diameter is much larger than the av-
erage size of micro work region;in contrast, intrinsic emittance may differ from uniform case notably if micro size is compa-
rable to cathode diameter. Moreover , theoretical model and simulation method are useful to assess influence of work or tem-
perature non-uniformity on intrinsic emittance of kinds of cathode.
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