17 2 Vol. 17 No.?2
2005 2 HIGH POWER LASER AND PARTICLE BEAMS Feb. 2005
10014322 2005 02-0229-04
*
12 1 2 13
1. 230031
2. 230031 3. 510641
0411.3 A
L-H 1~8 6
1 mm
1 ~2cm
1
1.1 ’
Vg
Um Unig Vg 1
Vg 2
Ung B¢ B,
B, ,v,“k B, ,WA
VM
vME
Y% Ve Vus I e
¢ Bov,
v, Vi Y v,
By.ve Vas
Fig. 1 vy and vy, with same direction Fig.2  vp and vy, with opposite direction
L ovg oy 2 vp vy
1.2 ’
# 2004-06-07 2004-10-30
01066451
1964 — E-mail lywl @ sohu. com



230 17

q
qx q At A
A6
q = Ap/A6 1
At
Ap = v, At/R, 2
AG = v,At/a 3
a R, v, =vyB,/B v, =vyB,/B
B=.,/B.+B] 1 2 3
q = aB,/ RyB, 4
At
Ag = v, +v; Al/a 5
vy, = E/B 6
E. 2 5
a vyB v
e = ng UMB]: -iipEl_ -1 vy + ZI?I/B(, ’
7 qx
qe =4
qx a
qx
1.3
Ad,.. = 2qyr, 8
L qx
7 G q G q
qx 2 qr q
2 A
3 B, i
x0z B, ’
x0z B, B, B,
M x vy z
N x vy M x0y Ox' x
Ox' «x o OM  Ox' 0 00, R,
dv,/dt = q v,B, —v.B, /m +qE, *
dv,/dt = q v.B, —v.B. /m +qE, 9
dv./dt = q v,B, —v,B, /m +qE,
B, = - B,sing — B sinfcosp B, = B cosp — B,sinfsing B, Fig.3  Tokmak magnetic field

= Byos§ B, = B, 1 - AR/R, B, = B/ Ryq E, =- 3

E.cosfcosp E, = - E cosfsing E. = - E sinf sing = y/R cosp = x/R sinf = z/7 cos§ = AR/ r = AR + 7
OMAR=R-R, ONR-=/x +y M v=vi+vj+vk t=0 x=x, y=

Yo 2=2%3 UV, =Vy U} :1/}0 V. =7y



231

3
9 Ry=1m B, =2T lrl =0.225 m q=2""/50 +
1 o0 3
E =0
90° ’
90° ’
E, #0
90°
E =0 E #0
90°
E =0
1 0.2 keV =775 00 3
E, Ad, Ad, kz ys
SSZ nsz
1
Table 1 Maximum drift displacement and tracks near high field in negative radial electric field
E/ V- m™ 0 5 000 10 000 12 000 12 500 25 000
Ad,/mm +7/kz/ssz +5/kz/ssz +3/kz/ssz +3/kz/ssz +1/kz/ssz
Ad,/mm ~7/ys/nsz —12/ys/nsz —22/ys/nsz -27/ys/nsz +7/ke/ssz +2/ke/ssz
E =0
90° “ 1”
“ 1 « o
90°
E #0
90°
180°
180°
2 0.2 keV 122500 3
“ " tx wl nf
wnfljd nsz  ssz
1 E #0 90°
2
Table 2 Maximum drift displacement and tracks near low field in negative radial electric field
E/ V- m™ 0 5 000 10 000 12 000 12 100 25 000 40 200 50 000
Ad/mm +7 +15 +6 +1 0 -32 -79 -7
character tx/nsz wi/178° wi/29° wi/5° wnfljd nf/83° nf/177° tx/ssz
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Influence of negative radial electric field on charged
particles and numerical simulation
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Abstract  In light of poloidal motion velocity changed by electric drift the paper derives the equation for safety factor when nega-
tive radial electric field existed analyzes the influence of safety factor upon the drift displacement and motion orbit of charged particles
and established mathematical models for charged particles moving in the gradient and curvature magnetic fields. Through numerical simu-
lation the paper concludes new features and rules about drift displacement and motion orbits of both transit and banana particles Negative
radial electric field changes the maximum drift displacement of charged particles. When the poloidal velocity of charged particles increa-
ses the maximum drift displaccment decrcases and contrarily it increases Change the orbit of charged particles the obit of transit parti-
cles may become that of banana particles and vice versa. When the electric field reaches the intensity high enough they both become or-
bits of transit particles moving clockwise poloidally.
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