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Abstract: Based on the steady-state process of the gas with RF heating after being ionized in the plasma
density Non-uniform distribution conditions in quartz tube, the effect of two kinds of antennas, includes 1
Loop and Boswell, on wave fields analyzed in this paper. Helic program is used to solve four coupled radial
differential equations for each kz to obtain the wave field along different direction. The result shows that
antenna L. motivates a strong electrostatic weak magnetic wave field, antenna B motivates a strong electro-
static strong magnetic wave field; within the antenna range, the antenna B motivates the electric field more
strongly than L, and the more power is coupled into plasma. The antenna L is more sensitive to the densi-
ty gradient, and the affect scope of the plasma near the antenna is greater than that of the B. The wave
field motivated by the antenna B is more strong.
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Fig. 6 The intensity of the magnet field and its variation in each derection

2.5 KEGREERSSH
MR E RS R RS R ER. R, H
T Bl %% B AR Ak L 2 B KR 0 0k 1 3 % i TR R
B ARl B, B £, =0. 5 B G 3% 5% ik IR 3 A7 %t
oo, W 7. 255 F 2 Bl RN 10k 4 1 45
e AN X 5 R AR A 5, L A K4
PR m=0 B IR E N, B BRIk m=1 %
2 R E I . B I & B AN =1 RS P AT
DI OR SR T U AR R TR, Rl R R EL L
R LR R I 3 T8 T 5k w6 vl 55 4 0% 3 - BB ) iR
TR .
2.6 HEEEIA LMD
lﬁlﬁh[ﬂiﬁi%%ﬁiﬁ%@ﬁﬂ”ﬁ]iﬂiﬁéé%”?ﬁ-J'E[El
8. FEILLLIN X I KRBT WE . L A

7 WK
Fig.7 Magnetfield vector
Ayl 1 R U] o 0 8 R D 5 9 B O A T
L G 0 W /N 2 o T AE R 4 LA L fir
A A R R I I R I U T R
M H T 2R A L B I K2 A 2 8 i 90 P P DT




5 43

5+ S5 < T SR K 4 %o A 4 50 4 B T A D 3 A R ) R 19

S JERR S AR

0.8 -0.6 -0.4 0.2 04 0.6 0.8

.0
0.8 -0.6 0.4 0.2

(b) BRI K2

P8 i1 il 7 o0 A

Fig. 8 The configuration of electricfield in axial direction
3 45
DL BURZEW K 1 7 T8 T 5 0 58 WG 0% 37

B R A 5 b W) s 5 oL S R 03

2

VB RIRAAH L L BURLRER 1 R B d Yu N

PSR I R UL 2 IR B TR TR

3

VL R P T % % B R 3% B

P LEINE T EC RPN PO i J TR OE SN
Wi I R T B RER . B REBUA I A 1 5 .

P 72 AR 0 s R BB K 2T AR A
R TR R A OR

2 % 3Lk (References) :

[1]

[2]

[3]

[4]

CHEN F F. Physics of Helicon Discharges[ J]. Phys-
ics of Plasmas,1996,3(5):1783-1793.

CARTER M D, BAITY F W, BARBER G C, et al.
Comparing Experiments with Modeling for Light Ion
Helicon Plasma Sources [ J]. Physics of Plasmas,
2002,9(12) . 5097-5110.

BLACKWELL D D, CHEN F F. Two-Dimensional
Imaging of a Helicon Discharge[ ] ]. Plasma Sources
Science and Technology, 1997, 6(4) . 569-576.
BOSWELL R W. Plasma Production Using a Standing

(5]

[6]

7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

Helicon Wave[ J]. Physics Letters A, 1970, 33(7):
457-458.

KEESEE A M, SCIME E E. Remote Measurements
of Ton Temperatures in the Terrestrial Magnetotail
[J]. Journal of Geophysical Research: Space Physics,
2008,113(3):437-451.

BATISHCHEV O V. Minihelicon Plasma Thruster
[J]. IEEE Transactionsons Plasma Science, 2009, 37
(8):1563-1571.

FETE o B s A . o 88 AR B 5 B T R DR A 1
HERRLT]. M i 4R . 2011,48(11) . 739-743.

BATI Y, ZHAO Y, JIN C G. Application Progresses
of High-Density Helicon Wave Plasma Sources[]].
Micronanoelectronic Technology, 2011, 48 (11): 739-
743. (in Chinese).

i [A) . EE OB W i A6 v IR R S B R S R LT 1.
#,1999,28(3):162-167.

FANG T Z. Principle and Applications of Helicon
Wave Excited Plasma Sources[J]. Physics, 1999, 28
(3):162-167. (in Chinese)

BREIZMAN B N, AREFIEV A V,FOMYTSKYI M
V. Nonlinear Physics of Laser-Irradiated Microclus-
tersa[ ] ]. Physics of Plasmas, 2005,12(5): 3379.
BRI AR AR 1 0 R U 45 S R s R
HE 1 W 052 ) 1 BOE R ST LT ). W B A= 4. 2014, 63
(3):316-323.

CHENG Y G,CHENG M S, WANG M G. Numerical
Study on the Effects of Magnetic Field on Helicon Plas-
ma Waves and Energy Absorption[J]. Chinese Journal of
Physics, 2014,63(3):316-323. (In Chinese).

CHANG L, L1 Q H, ZHANG H J,et al. Effect of Ra-
dial Density Configuration on Wave Field and Energy
Flow in Axially Uniform Helicon Plasma []J]. Plasma
Science and Technology . 2016, 18(8) :849-854.
WL R L2350 A B TR AR T R 4 AR R 5
B DR GE B FE L) ], 2 TR R CH R
BRI ,2017,18(4) :13-18.

ZHANG L,ZHANG B L,L1Y W,et al. An Effect of
Radial Pressure Configuration on Wave Field and En-
ergy Flow in Helicon Plasma [ J]. Journal of Air
Force Engineering University (Natural Science Edi-
tion) ,2017,18(4):13-18. (in Chinese)

ARNUSH D, CHEN F F.
Helicon Waves [ Excitation and Absorption [J].
Physics of Plasmas, 1998,5(5):1239-1254.
ARNUSH D. The Role of Trivelpiece-Gould Waves
in Antenna Couplingto Helicon Waves[J]. Physics of
Plasmas, 2000,7(7): 3042-3050.

Generalized Theory of

(% 3 . WeAtig)





