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4. RNINFHRZEBEALEY Vo, MIZRERITELOHSRIGERREDOME R
‘SZEE\Z?@[&’”

E, = Ve/[RIn(b/a)] ¢y
H o b 5y SO BMARGEHNAANTERER, X, TUBHAGHNEFE3ITE
A

dr|ds.= F + B/(myc)
dv/di = [F — B(F « B)1/(vm,) \ &)
dr/dt =wv,
Hh
r = Rey + ze, — re,+ye,+ze,
F= —|¢|E } 3
B=vlc, 7= 1/\/T“B'B

DL EigRh, ¢ 9N, m HHRFHIERRE, el HRFHREE, v HEFRHEINHE.
SIAWTFRE—E:
(;:’;yQ;La;II) = (”n”w”n”ll)/" = (ﬂxaﬁy’ﬂu ﬂll)
E,= el E,/(mywc), Vy=|elVy/(me?)
(R,%,7,2) = (Ryx,y,2)0/cy == ot
(F,,F,,F.) = (F,,F,,F.)[(myoc)
Hrh o G — B BME, —kS (v/R) HHEE,XE oy, Ry, D308 FIERM
BRIE B RR AR, X8 ERIERMFTHRANERT, F.=0, WHEQ)T
A M E— A
dv/di =FE,8, cos p + F,8, sing
dg. /di = 1r7'(1 — BL)(F,cos p +F,sin )
dByldi = —717'848 (F,cos ¢ + F,sin $)
dgp|di = v187'(—F,sin ¢ + F,cos $) } (5)
d%/d? = B, cos ¢
dy/di == p sind
dz/di = 3y

)

Horh

¢ = tan™'(8,/8.) (6)
AT LURUR B T H B BRI — G (5) AT RERR. B4R ARNGLS &
T DUR BRI TR TR, 3T X e A TR SR e

=, BB EER KL

RATAE, B FELHBELAZEPERNEBINRER
my’y == leIV,,/ln(b/a) €]

Vg = V1,8 (8
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X7 8T AR SEBED, FTUIBEE v 10 Vo R TIPSR EREA A, RN
Phgch, BB Bk B TR REA AR E R F R ERAE SR, FEBHOR,
MDRFTAEH, REHEREPHRE V, M- FRABREAEARERE (7) XM
(8K, Mk, T A E B E T 5 8 FROMREARRAE R B, R, & FIER
EBIHRE © = v,/R 2N R IELTIEAL,

RAOTAR AR BN A BRI HBOC)RET T REORETE, BRI T ~RIIXT
DB RAE BHEREREMEASBE L BRSR, WA 1, & 1 70% 2 frw.
A 1Al TAARMGETFHE, £ 1R 2R RETREARRTBHZARLIRTH
FRENRISEOEERE, RRUBE o.Te Ty WEXFHE: o = an™(—Fy/
Bu) I Bunnfy HBFHIEIIEAKE; Te BB FHESIIARIAAM, BIR T
BT AP ZHA (Rue) RAEPEER (Ruw) FTBRSIEE; T, RRETH
FRE D B, B FHUBE A F A 1k 360° ST AU B B A,

@ (b
© @

B 1 SHaBELASPETFEHLNENE
(o) HHEHEBRE: =90 8,=0.15, 8, =20.04,5/3 =20, R, =
0.255, 5 ==1.480, ¥, ==0.068 (b) FEEMMITESE: «=280°, LTS
BREG) (o) EHRABEHHSBRE: « = 30°, HE2RA (3) (@) MK
HETHESE: «=35% 8,=0.65, V,=1.668, HEBER (a)

21 RFRIREEN M T ST RH R b R
(GHESE: B, = 0.15, B,, =0.04, R, =0.255, 5/3 = 20, 5 = 1.486 ¥, = 0.068)

a(®) 90 85 75 65 55 45 35 25
T / 7.55 7.55 7.51 7.51 7.46 7.46 7.46
T, 10.66 10.49 10.66 10.66 10.71 10.74 11.02 11.26

T/ T, / 0.72 0.71 | 0.70 0.70 0.69 0.68 0.66

BRI ERI, RFEHRELARZPHIERNE BN, KRR A RS FE R
e, RATHETETORAEAS o SR FRERSHRPOEM, W& 1R, M
Z1TAUEN, S8 FHRNEREAREMRSEPHTMOHRRERHAENRES
FHOBAEA A, 0 T RS R R AT b, B FRENR AR AR AHLER
ZEW., HHBINE, ERELREZERBRRNAEESLFRRANHEEM.
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F2 BFHEEEANEEDNRE P MR EXNEFHEETD BMa Ry
GrHE2R « =45, AERERFK D

B 0.05 0.15 0.25 0.35 0.45 0.55 0.65 0.75
7, 7.50%107%{6.8210721,94%X 10" 3.92X 107}/6.80X 10"  1.09 1.67 2.55
2], 22.67 7.60 4.60 3.34 2.66 2.24 1.96 1.78
Tr 22.53 7.46 4,51 3.22 2.60 2.12 1.93 1.73
T, 33.42 11.02 6.55 4.63 3.64 2.93 2.55 2.21
Tr/Ts 0.67 0.68 0.69 0.70 0.71 0.72 0.76 0.78
Vol Vo 1 9.09 25.87 52.27 90.67 145.33 222.67 340.00
(T r ) TR) 1 9.12 24.96 48.96 75.09 112.94 136.27 169.60

5 2 28 T R T B MR P AR A L 0N R P T A e e o FE — RS LN, R
F B BROELER. NE2OANRI, ATFEHNEAENT: 5 22R/
(B2 — B DI RAAR S, B
T = 22R /(810N 2 — L ) = 2x/a, (9
Hih 5, =2 — fhd, MR OREDHTHRERSHED, @ =p,/R HET
DL 90° Rk TE A A9 A B N L TR BE AR, X R L B D R P IR RSB RN
BT, HAMEEEDERERETFOSERIAEE. 55, WE2BTURA, X4
Blo < 0.35 I, B F BANGE A B E R GRS BB EF MTRRRA:
Vol Vo =~ (TR‘/TR)2 (10)
%,
Teocl |4/ T, (11)
BIY 8, < 0.35 B, BFEIHORAEHSRYHITNE#EE mERSE RR L.
Wb, W2 1 RIE 2 iy To/T» PO, TRLER], MARLH R TRRIAEARE,
BT TE A £ BT I B 86 8, P OB, T 55 T B ELAEIE (D129 — 3K, B
Tr/T, =~ const (12)
(9) FAIC0)R % B B O A S T E A B R A R B 30 B
BURAE T — A AR, X T R A IR B T e e e, T [ B Rk R
0, B gl L HOR B OB R TR R AR R .
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1. [ 55 B #0A ST B 50 ity 3R B 9 B HL
BRI, REERREOMQORWEL T B F - HEREE. R, RIH
SR, %o, VR e REWOMQORAMEENY+HZ—REMIELT, BFHHR
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BE#E, Ul A X R AR ES T & MERNE B E RN,

2. v, Vo FRR(DKA B BB B EEZ 547

T o1 Vo RIER (DR, BIREFRWREAMN o WAE, BFHAEBZIRE
g, FEXFEL T, R, RATE T DIE R TS 133 — R (0, RS

o):

vio=+/le|Vo/Lmylan(8/a)]

" am gex ﬁo(”zJ.o""//Jfo) n n
R,—a p[ o 1(b/a)+l(R0/a)] (13)

0 <o <ax
B, v BWR ()AL A 00 7 DLEE (0 5 R L F HT I DA a1, X, M43
LEEBIER, TR B TR R E R LR
Tg = 22R/ [0 V/2 — 63 ] (14)
. BEMAT, RES ARSI RS AL N
R AT T I AR . X, R TRWRA B Ry, NIZE
R RA SRR S I T , i TR e B O A B P i - T IE 3B 30, HEEsh My
Te XEHRIE ERAE = A3HE, ReRE
Tr = 2R,/ ¢ « V|| Vol Imoln(B/a)] » /2 — £ 1 (15)
Ry e thigy e HE R BEIRE, Fro= vholcs i BDRAH. Y i, < ¢ B,
w2 7 [V e ~1.075 ~ 1, MUS)HRATS
Tz =~ R/ e| Vo[ [22myIn(b]a)] (16)
S, IR R T T v = 0 KR, HEIHBEEEFRSTUSHOT
St - YN W

Te =2 ] 4RIV 21|V In(Ro/R)/ (maln(b]a)) = Ro/v/ Te| Vol (Zzmigln (b]a))
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NUMERICAL INVESTIGATION OF THE REGULARITY OF
NON-CIRCULAR MOTION OF ELECTRONS IN AN
ELECTROSTATIC CENTRIFUGAL SYSTEM

Ouyang  Zhengbiao

(Shenzhen Universisy, Shenzhen)

Abstract The regularity of electron motion with non-circular orbits in an electro-
static centrifugal system is investigated. Through extensive numerical computation, analysis
and investigation, the following results are obtained: there exist radial and azimuthal perio-
dicities in the non-circular orbit motion of electrons in the system and these periodicities are
related to the transverse injection velocity and position of the eletrons and the electrostatic
voltage applied in the system but have little relation to the transverse injection angle of the ele-
ctrons; the ratios between the radial and the azimuthal periods of the electron motion under
different parameters approach to the same constant; if the injecting transverse electron velo-
city is less than 0.35c, the radial period of the electron motion is inversely proportional to the
square- root of the electrostatic voltage applied in the system; and the radial periods of elect-
ron motion in the system are equal to those of the corresponding characteristic oscillation of
the electrons in the electrostatic centrifugal system.

Key words Electrostatic centrifugal system; Electron motion; Numerical analysis



