#3 % R  Acta Phys. Sin. Vol. 63, No. 22 (2014) 220205

25 B U R R B A& el BRI R S A

KRRKY  EHFHDD O BFEY EXRFV By
1) (WL K, R s et 72 SE a0 =, B 310027)
2) (PR RILL BB AR T, Fi%e 710100)
3) (W3R, BT YH S8 A H W LI =, Pi%e 710049)

(201445 3 18 HU&FI; 2014 4 6 A 28 HIZ R 2H )

o 391 22 SRR FEL A T S R A B B B A AR AR T L K T A A S A T ) K R A TR
R, 5 RAEAE A B P ) 2 3 OB R A L, KA 9 2 B AU R T 2 A B A R 1 — R
TR, F AR BT H BB ANAS A R0, F 22 ) MU 3 s I FH e i 17 DK T 2 Gl B A 0T mT 5 1k
HER TR ARG DO oA R 391 22 B R BRME 3 A R AR S8 B T 0 1 BRI ES T SR, A
SCR R MRS U5, g 51 NBEHLIE A Branching Levy 18588 X0 F2 o — 0 M ) 7 59T 75 18
T RIBE R B REAT 1% 0 HE T, JER TS IR SRR AL, 45 ) T BN TE o BRI T h 2 3
Ji T R AR R AR AR T SR A T R DAL T 07 TS B 45 SRR L, ASSCE i AR S

i ERART &, RN T SEAER b 1308 — DN ECR . A SCIRIE ) — U TR 1 3 SR M R i vl T2

FF R D B A B R A UK.

KRR PR, IR T, BEALIE S, MR

PACS: 02.50.-r, 05.40.Fb, 79.20.Hx

1 58 =

1934 4, Farnsworth!'] 15 RIRIE T i Fx R«
L (multipactor) I EEIL G, 4 B 25 4 @ s 1k
HH (R AT) 46 FEL T 52 1) R Ty 2R S AR B s F 3 I
Ho 5 i A 4 i BE 1R il 48 v] DLAE 42 B SR TR H =
PR, RT3 KIN, FIR Z i1
RATREr™ A5 A G RN, 51 R RS H O B
R, IR B OB ) R AR S BUR D 2R 5
ATURTBCIBE 8 A1 UL PC AT A% e 2 1) A A, P BN AT L
BB RA. A B WECHE T, oS Rt
gl KT AU IR RTE, I 1 2 0F T BUR i)
8RS H AT, A (PR RGP RO B Al
T 22 W DABE AR TR0, A S (%) Ff0 58 P 417 1) 38 1 v i A
JTE AR R T S AL (40),

IR, — MR H) KA H” (long-term) £

DOI: 10.7498/aps.63.220205

BB IR W TEARAE, I 7 RIVAE =y Bh 2 H 1% 951
51K T ARZ G O 1 50 N 2 L
OO O LERAS ], K 9 22 B o v A
HBARBE R K i 73U, e IELEZ N2 8
PSS A ) SRR 1 B OB, T RCE R
2R WIS R R TR R 1) 22 B U i R A AR
R ETBEN U ADAS AT TN, X A3y 28 245 (8] A i 2
JS2FH BRI S8 PR SR 1T BRTERAE B, RS 1ES T A
RN T RV, LR BT I R I 2 B U
B FEHh, Anza %5 00=121 @i 957 7044 G2 G080 AR
ARSI, = T M T g T i 2
U Ik 7 R B T A, (HARY
518 r B K SO F R B A 20 A 1 I SCRRARE.
124, AR5 2 B L ) O T R
A RE AR SR A HL B I A R BBk 15 07 L EAT AT
T U E T4 K 2 B K T S S RN AR A

* [E K AR EEEE S (S 61131002) FE K E i =G H (S 9140A21060211HTO0511) % B 5.

T IBEFSEE. E-mail: zywang@zju.edu.cn

© 2014 FEYIEF S Chinese Physical Society

http://wulizb.iphy.ac.cn

220205-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.220205
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 22 (2014) 220205

P fs R U 3 < TR0 e S R [ER)ipe  25 HAT AR 3 2
Wy oy A SR AR S B, B et Fe AR Sy s rh —
UL T BN AN SR ARG R 2 T A5 R ) 22 B
TUOCH R TECHRL BRI, %o T R B 28 25 1 R
F RAT RS E W EAR AN TR bre X

BEAT AR 513 A S R T R R
B, 219 B OB R AR H R A R T
PR A TR T BRI M B R R S I SR A
T, TIRE TR R BE R B A) L % [
PER, BIHAE — R T RS AN 2% R A
BRI 3R EAEAE I3, — 0 T RIRE ) 9 HL
AN e R, DRl A AR T B T AN )
HLAIFEA. X, AR SOR M 5 0 4R 8 213
FR 22 BB WO R BEAT FAE 20 A, I 5N BEALIE
(random walk) F Branching Levy & 3J (Branching
Levy walk) #8465 ot B i #2 o — o0 1R 9
IR 7 LA R BEAT T M 4, IR
P AS HORE A% R, 4t T FBOA TE o B
TR P 2 BB — i T A R AR R 4l
BT, SRR 5 A 45 30 b, A
A AP T EA R ST B A R &, R T
SRR 1R — N R

2 BEp o

AN — e v, FRATT BASE T 5 1 TE o B X
Dy 3k AT A ¥ 50 Iy S A TR 1 22 B0 O 4y
Br. B 1 (a) 5E XAE z-y-2 245 R TP IIAE L 7,
K1 (b) 3 TE o BEaCHIRE R f7 70 A, 7T L, 7E 2y
B, IR o 77 [ AR 2 0 A, R Anza 25
H I35 5135 264 T B 20 B 5 R AN E .

N T A R AR )3 T ) 22 B UBCR,
FRATAT DK FC A m) 48 18 2 20 23 s T X3k, 4n
Kl 1 (b) PR, IR X H R 2% 20, AKX
BN B I AT DRI S8, TR XIS A AR 2R
B R T DR Anza B9 5 vE3AT . HAE,
FERGEEAS XA — U0 H 7B R T B Ak A R
S L B, RATIE T EAE A X R
T PR K BT RO o) 97155, AN T ZE SR AR T B g
1 0 HE R T T 381 % Xk

&4, A A RO F R BEAR A i 4 T R
HL ¥ 7 (secondary electron yield, SEY), LA
T U LT3 TR R R AR FE O SR A R o A B AR
S EE T IR AR A% FE A A, [R5 B AL

Bop AR, PRI, MR HES I TR A
IR L0 A

|E|

0 (b)

1 AR5)3 2 B SR R A BRR 4 BT Y

TR B 1 2 A8 XS ROR AT IR
T, JFE RE U AR ST AT AR T R AR [ 4
B a2 AL (Z2) AR L (F) B, 3
H B2 (a) T SEY TH M 1, B HE 7 14 URCRIE i AN 5
AR FRES; B2 (b) FSEY 1H 4 1.28,
BN 722 9 Ul Jo, BRAR T RO AR AL
L. R 2 R g Bl 5 A IS
shikAT & b, FRATTA] LA 5] A B M8 25 A1 Branching
Levy i@ 2 BE 0T IR T BENLZ 34T AT HE
KM 1521

HEE R SEY=1 15, WK — X H 71z
3h 54 iz 3)) (Brownian motion) L, ANF 2 4k
A& A S s TR NERL (In2K2R) BIBEHLIE AP
VT 5 REFRBR - (W75 1) W BEHLAERE;
A, R FHENLE D RIE T 51T S
PRSP TR BB LA S . AR 48 SCHR [10], 78RR XAk
G, ORI IR A RE 0 0 2 N AR R R AL
p(0) = sin20. [RINF, H 7700 /1 o il R WEZR 5 2
B p(p) = 1/2m. EE 2 (a) 1, FATHR Al IR
THIZE)H— RIIEVLERAR K, B2k R AT HR
—ANH p(0) M p() PLE SR . B B, 0
FAE AT BR T P I BT ) 36 4 3 2 R0 okt He
WL [E YesE i, bt H T R I 2 Maxwellian A
SO A DO BLEAR SO, T R T T &R
2 1 1] 1 BEATLAE 4 55 8 I i 52 AN R

220205-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 22 (2014) 220205

K2 5k IRE TR B (a) BEFLIE D (b) Branching Levy i85

Lo KB B BE AR 170 3, R4 L 3 o R G
TP 2 WA AH A5, R Ab e e a7 0 R ) 9 ) R
Wiy ] DL, TNy _ER BEALIE D Bk A 5 N FL 3y
T [10]

B — U HL AR FE A BB 1) T 1A (B T D)
IHUROBE R R EON p(l), Forh 1, R KR 1
Ja BT R YT BRAE 2 J7 1R B, A 2 (a) BT
AN, WOREE G OCRERE 5] RS AR [ B BRCLE @ T T R 23
BNy, G WL G WS 2 77 WS AR 9 Bz
%A

L, = zj;lm (1)

AR AR 2 1 o0 W R s 051 R p(1,) B 1 2
iEh=—s

m»=4w@mamu,

@>=Am@mgmu (2)

BINARER, B THE A B IE S —
YA iz 3 — 3, L, 50 A1 K 55 6 & B
L, = /nG(0,0?) + nu, XAy~ L, FIH1HE, 0 A
Pt = T 20 A1 G0, o2) IFREZE; an SR Hodh —FhiR
BT, WL, 2 B AR RAR 2 o 1w i
oA

T p(0) = sin20 Hp(p) = 1/2m, & KA
M, SR LR R AL, = Dtanfcos .
A1 dl, = Dcospcos™26d6, LAk do = 1/
(D cos ) cos? 0dl,. Hp(6) :sin29$ﬂ/p(lm,go)><

i, = [ p(e)as, s

2sin  cos® 6

Dcosf '’ (3)
M, — oo, MO — 7/2, sinf — 1, [FK cosd —
tan=' 0, A[1§

p(lma 90) =

2D? cos? ¢

=3
/2
Jim p(l;) = / p(lz, 0)p(p)de
z—>00 g0=0

2D2 [7/?
= l_?’T/ . cos? pdp o 173, (5)
(p:

ERPH ML — oo, p(ly) — 1z WY, Hdk
=2, KRB, 2) LS K. YR
PRBR R, 24 1 = 215,

((Ln) = (L7))?
~n/af4quumu~nmm (6)
le
W 2 07 [m) R e T EOAL 2, RO L, W2 T #
0% = nlnn FIRFR S0 A0, Bl
p(Ln) _ Oée—Li/Zﬁnlnn7 (7)

o o A B4 BN — 1 R IE B3, oo
1 p(L,) OB A i s 7T AL, R — b Tk
£ IR S A 9 AR 15, (EL R P B 0
R S LR T, T FORRIE 22 R R K
5.

220205-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 22 (2014) 220205

M SEY AT 1B, K HL IR 1 B O
b 75 F Branching Levy 8 5 B8 HE AT 20 4 18],
B2 (b) 45 H T SEY=1.28 i [ — YK B8 T B 1] 7 it
PRI, SRS B DS
AN LA IR H N R 0 B B Al
BHrBoE K. (Bl TR KRR R A
JEE 25138 5 AH [F) ) L 72 A4 THT 2% 19) [RI PR PR B AL 23 A1
DAL b o - 8 B0 K i R & i, [ —T7 1A
(tn 2 77 1)) 48R — BE B ) R HL TR S A A
77 1) (40 —a 77 180 ) 47 HORH [R] 2R 25 1) — I L B A
F FAHE. BT LA, SEY KT 1 B ik H
f*) Branching Levy 180 5 SEY 4 T 1 I (1) Bl 118
AT R AR R RO RE 22 5 FE 53047 p( Ly ).

0.020

(M)A
+ hEpLER

0.015 | N
0 Branching Levyi&#?

=i
*d
M 0.010 |
=

0.005 |

! ! ! L bl b
0 5.0 10.0 15.0 20.0

x/mm
3 (WFIR) BRI Branching Levy #2504
& 5%t

NERE LA g5, FATHE B L BT R AR A,
THE T — N6 5 I TE SEY=1 K B HL 12 D
& % PL & SEY=1.28 i) Branching Levy i 5 it %
NI 40 YRR fE IR TR D1 R0 A A
ROy A 28, BATHE R ik 2 43 51 8 & 40000 X
40 R, F AR vF E AR AT R G, BB T
N MR HEE A k. FEEENL 5T
SEY=1.28 f#] Branching Levy 18, 40 VX1 K 2>
77 EE 40000 IR BEALE AP BE 2 1) I TR, 2
PAORIE I 79 8% 2 %5 2 & i i) v 1. I3 45
7 (7) TR R R AR (SRR, D
K BENLIE D (1) A Branching Levy {835 (41
[ F) AR AL A 2. o, (7) S0 R 3L
a =176 x 1073 & § = 0.66 tH BEHLIE 25 19 B s b
SE. FETAT L, BEALYE 2P A Branching Levy 125 1
2R 2 P 0L A i 28 5 R 2R 1 S 19 IR U

B UL R, RE RSO GERUT 1711.28
P SEY ([ HEAT 2 4, HFTAR (7) EH TR
SEY {A MUK BT 2. fEFTA SEY S AL+, SEY
KA T of 2.2 20 M) L SEY <1 Bk

HL T I W, AN 2 DAAE e BE LIS 20, DR T AN AR
LT E LA, SEY=1&EME KB FHER
T, XN ST, SEY > 1 MKRE
T E IR UK, XM Levy walk 5. 24
SEY > 10, ANFE SEY EAL 51 A B S 47
R 52 R 80 B A2 4k, (Rt SEY £E 1 A112.2
ZAUEEBUE, XTI ARG R E AR, AR
B 1.28, RELZEFHE T iHHE A& WL OO =k
6=y TH ] P S R 72 Sy A R = K
M, M kP E 2, SR %
FE 43 A B 1B T Levy walk, BB KHISEY
HE S R REUE K SR PFE R RN A, IR
HReefs 21800 fm e s, 1.28 MHUEZ/EHH T
ZASEY #H2 Ja, 8 T AEIA v E A T RE
15 3 B 22 Al 4 B — kP BE R I SEY 4.

3 EMAHP - RETRANER
it

PRI (7) R, AT LAGR S5 s I T TR0
PN 2 3% O R FE A ER TR AIRAE (7)
2B 1, BAT R B R R B CST Parti-
cle Studio™ H R T DN REHEAT T [F — 45 %
W S AR R I R 0 L. AN B T R
Tk SRR 58 B 5 b kI 3 WR229 AH R
1) 58.17 mm, 34 E H &8 0.43 mm. KN
100 mm. &+ 0.43 mm [ & & A T (45 Uik
ARGy KA, TR L7477 BT 75 IR ). X+
FRER S, £2.585.16 GHz HiRJEE N R
H TEo £ 7T DAgURN. A T 7 (BT 45 R bt
B, FRATTR 5 SCHR [11] A0 F S B 2 3k (s 5
BAFIPANZE S5 38 3.57, 3.67, 3.77, 3.87, 3.97 Al
4.07 GHz, 33324 70000 V-m~'. e, BAUR K
RS0 i R TR, BT R AER T A
K SEY 5 R 35 g i £ 3% 11 121 5+ (1) Furman
A [22],

FEERR T A, AT R 5270 (1) TEqo 1
FUHLIZ AR A EE 70 9 11 A X8, W 1 (b) P, 12
FF— AN, KR B TR R 2R T AR
SCHR 1L, 12) R g B AT AL,
Fe YR RN 8] B %2 % T pR #X (transit time probability
density, TTPD) G(7|ps). G(t|ps) &L RN—H
T-LAAHAL o5 € [0, 2] N—ANRIHIR T, HE M A7

220205-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 22 (2014) 220205

T = — @5 ZJa, THINL @ FRREE R T R #ER
g el — BB TTPD M%, — AT 1
KA T 5

©
N() = / Clo) — I(@]de,  (8)
HARERE AR (o) IR C(p) Z IR AN
©
I(p) = / C(@)Clo - PI)dg.  (9)

TETF RIS RR R, BATVINEE 2 FAS 5 B ) JA
WHSE IR 2595 8 20 NI 1A) 5 B, S 7R AN (R B
gE R, MRE (7) IR UL ME S % 1 R AT A X
B kR TR, ARG K BT DX A ) TR
B 2N, BRI SEEN SN KT Bk
THAE I RE 52 45 5 SR [11] HTFD.

NT ARG F T AR R T S R, 3R
HE TR R R B BT H0r a1, 5, 11 Al 15,
HWT @ 75 135 50 o3 AT AEHE T -5 AR ) ) 7 X
B4 (a) A IR T BB S T S AR L 45
Xt b, Horb i SRR R T A R, S
fib 28 73 AR IR 740 1, 5, 11 FA 15 (13
WIHE R, N T @R BT R R
SRS FRATHE 4 (a) T R R BEAT TR E
B, a5 R WA 4 (b).

ACAB R B, 2 R TR R RURCOR
(w120 ns LA, P4 o k107 B ER 18 1 H 5 i 2k
HAMITMAR, L, S E 740K+ 100 B
T TR RN, His g A,
H5 0B LT AT, Hd, 20 ns JFWIGHHE T4
N 15 R TS R R M 2009 12.35°, 17 H 4k
MIRIR M LIN12.26°, BE 2 Z/DNT0.8%, ST E
2R R R 2N T 0.8%. 5k A AE A 23R
HA N ) “single-event” i HEL AN R, K & 394k HE 2%
T2~ 2 #0 A I R kT R SR K
F, 30 R0 B e A [R) 2 88 T A A 7 T 5 4
PR BT BRIk, BTG AL
W B TS RS R ]S BT AR
BT EE B ER IR A E

DA b 25 SR R B 0E T fl (7) SRR i Ik
TR Y HIORE 2R 2 R AR M. S kR,
H R Al LA D4 B S B T B A R B
. R s R, RS R A 1A
XA 2. R, KU A X 8P 16 FL 3% AT DR
¥ 5135, AR X3 23 18] RS 1 T R )
T HADIRER. BN 4E F 740, A2 T S 2

B R A XA, TR T I R
3 BB AR SRR A L. 50Tk [11] Hh s e RO
(7] 95 3 A0 2 BRI IE B2 T 503 I R L,
B 4 O T I AR BN 218, TR R A
LT TE o B AR 533750 2 B0 h =K
G AT E AR

108
(a)
B H
109 \ i
F ool R N e
- Fo N .
i S ] ofel Sreacad G
102 4‘ —t T
! — IWART --- LIEGERT
- BMEWT e 159IHRB T
1()1] 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40
i} 18] /ns
108
(b)
106 | RFiE
# \
Mo10t T
= .
102 ,‘f R
; — IYAHRT - 1IIGRTF
i o SHMAHLT - 15T
100 ! ! ! 1

1 1 1 1
0 5 10 15 20 25 30 35 40
Hf18) /ns

B4 (TR ) ki TR R IR 07 SO e i 5
R (a) [CBIEEAT; (b) GBS

R R R R IK F TE o BT
[, A7 R3E F AR R B 50 A R iRk
PR AR, A SCH K B T AR AR T
[d]— & DELL 2 & i R710 B iR 55 8%, 4 A0 [H] 1)
Sy TR Ad FRL 05 B T R R 24 by i
F AL ARG AL 1 Matlab F2 R #E4T O BRS  5
W22 h, BAS T SR 05 FAR LG, 1S [ e
T ER.

4 %2

ZE bRk, A& 33 T B AL 2P Fl Branching
Levy @20, 2t 7 — M trde 5 T K3
AR A 22 IR U R I AR IR R TV, A
HES T PO G AR R A T 4 3R T (]

220205-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63,

No. 22 (2014) 220205

BRI UM R S R R . 3T IS AR A,
ARG T TE o BRI BT oK A 22 3B
O RE T TR T R AL TR, S
SR 5 R M RRL 70 R T AL RN, [
I BT TSR TRl b 1 3iE — MR S A5
& E RN LI AT BOAE RSB 4R A
VEE RN, ASSCE g 1 T B P AT AR K
LR B E R o A, I T R A
FEL T R R s A P B T BE LIS B A S T R,
PR b LA B S ) R A R S B

S

[1] Farnsworth P T 1934 Franklin Inst. 218 411

[2] Vaughan J R M 1988 IEEE Trans. Electron. Dev. 35
1172

[3] Kishek R A, Lau Y Y, Ang L K, Valfells A, Gilgenbach
R M 1998 Phys. Plasmas 5 2120

[4] LiY D, Yan Y J, Lin S, Wang H G, Liu C L 2014 Acta
Phys. Sin. 63 047902 (in Chinese) [25K %, E¥, T,
T, X4l 2014 YFFER 63 047902]

[5] Gill E W B, von Engel A 1948 Proc. R. Soc. London,
Ser. A 192 446

[6] Semenov V, Kryazhev A 2001 Phys. Plasmas 8 5034

[7] Rozario N, Lenzing H F, Reardon F, Zarro M S, Baran
C G 1994 IEEE Trans. Microwave Theory Tech. 42 558

[8] Geisser K H, Wolk D 1996 Proceedings of the Second In-
ternational Workshop on Multipactor, RF and DC Coro-

(9]

220205-6

na and Passive Intermodulation in Space RF Hardware
ESTEC Noordwijk

Sazontov A, Vdovicheva N, Buyanova M, Semenov V,
Anderson D, Puech J, Lisak M, Lapierre L 2003 Pro-
ceedings of the Fourth International Workshop on Mul-
tipactor, RF and DC Corona and Passive Intermodula-
tion in Space RF Hardware ESTEC Noordwijk

Anza S, Vicente C, Gimeno B, Boria V E, Armendériz
J 2007 Phys. Plasmas 14 082112

Anza S, Mattes M, Vicente C, Gil J, Raboso D, Boria V
E, Gimeno B 2011 Phys. Plasmas 18 032105

Anza S, Vicente C, Gil J, Boria V E, Gimeno B, Raboso
D 2010 Phys. Plasmas 17 062110

Semenov V E, Zharova N, Udiljak R, Anderson D, Lisak
M, Puech J 2007 Phys. Plasmas 14 033509

LiY, Cui W Z, Zhang N, Wang X B, Wang H G, Li Y
D, Zhang J F 2014 Chin. Phys. B 23 048402
Bouchaud J, Georges A 1990 Phys. Reports 195 127
Edwards A M 2007 Nature 449 1044

Humphries N 2010 Nature 465 1066

Shlesinger M F, Klafter J, Zumofen G 1999 Am. J. Phys.
67 1253

Gnedenko B V, Kolmogorov A N 1968 Limit Distribu-
tions for Sums of In-dependent Random Variables (Mas-
sachusetts: Addison-Wesley, Reading)

Lin F, Bao J D 2011 Chin. Phys. B 20 040502
Mussawisade K, Santos J E, Schutz G M 1998 J. Phys.
A: Math. Gen. 31 4381

Furman M A, Pivi M T F 2002 Phys. Rev. ST Accel. 5
124404


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1016/S0016-0032(34)90415-4
http://dx.doi.org/10.1109/16.3387
http://dx.doi.org/10.1109/16.3387
http://dx.doi.org/10.1063/1.872883
http://wulixb.iphy.ac.cn/CN/abstract/abstract57987.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract57987.shtml
http://dx.doi.org/10.1098/rspa.1948.0018
http://dx.doi.org/10.1098/rspa.1948.0018
http://dx.doi.org/10.1063/1.1410980
http://dx.doi.org/10.1109/22.285060
http://dx.doi.org/10.1063/1.2768019
http://dx.doi.org/10.1063/1.3561821
http://dx.doi.org/10.1063/1.3443128
http://dx.doi.org/10.1063/1.2710466
http://dx.doi.org/10.1088/1674-1056/23/4/048402
http://dx.doi.org/10.1016/0370-1573(90)90099-N
http://dx.doi.org/10.1038/nature06199
http://dx.doi.org/10.1038/nature09116
http://dx.doi.org/10.1088/1674-1056/20/4/040502
http://dx.doi.org/10.1088/0305-4470/31/19/006
http://dx.doi.org/10.1088/0305-4470/31/19/006
http://dx.doi.org/10.1103/PhysRevSTAB.5.124404
http://dx.doi.org/10.1103/PhysRevSTAB.5.124404

) I8 % 4 Acta Phys. Sin. Vol. 63, No. 22 (2014) 220205

Probabilistic analysis of the lateral diffusion of
secondary electrons in multicarrier multipactor”

Song Qing-Qing?  Wang Xin-Bo??  Cui Wan-Zhao? Wang Zhi-Yu"" Ran Li-Xin"

1) (Laboratory of Applied Research on Electromagnetics, Zhejiang University, Hangzhou 310027, China)
2) (Xi’an Institute of Space Radio Technology, Xi’an 710100, China)
3) (Key Laboratory for Physical Electronics and Devices of the Ministry of Education, Xi’an Jiaotong University,
Xi’an 710049, China)

( Received 18 May 2014; revised manuscript received 28 June 2014 )

Abstract

Recently, a new mechanism of secondary electron multipaction, termed “long-term” multicarrier multipactor, was
found in wideband high-power systems used in vacuum environments. Due to the long-term accumulation of secondary
electrons between consecutive periods of the multicarrier signal, the long-term multicarrier multipactor has relatively
low discharge threshold and is difficult to predict, thus causes potential reliability problems in space and accelerator
applications. In this paper, we propose a stochastic approach to the analytical analysis of the multicarrier multipactor
discharge occurring in inhomogeneous electric fields. By introducing the random walk and Levy walk theory, the
probabilistic model of the lateral diffusion of secondary electrons in the process of a multipactor discharge is derived.
Based on the derived probability density, the purely theoretical calculation of the accumulation of secondary electrons
of a multicarrier multipactor in a rectangular waveguide supporting TEio mode is given. The theoretical results comply
well with the results achieved by the time-consuming particle simulation, with reducing computational time by about
one- order of magnitude. The presented probability density of the lateral diffusion of secondary electrons can have

applications in high-power electronics and electromagnetism.

Keywords: multicarrier multipactor, secondary electrons, random walk, probability density
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