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Electric field distribution on the
XZ plane in a quartz tube
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waveguides on Z-Axis plasma emission spectroscopy

(a)
200 -
, 150
<
>
£ 100
=
—&— ] 8 kPa
50 4 —e—23kPa
—A—2 8kPa

0 T T T T T T T T T 1
-100-80 -60 -40 -20 0 20 40 60 80 100
Z-axis distance/mm

B 5 &7ELERESERREREER
EETFHRRHHIER
Ga): Wy Z Wy (b W X SR Y
Fig. 5 Plasma emission spectra of the reaction chambers
with different gas pressures
(a): Along the Z axis; (b): Along the X and Y axes

Ak ST B R /AR ORI . JF B XY U5 ) b AR R A
A L AT R FR A

DA B  TR  A 0 OR R e T H T R A R A [ I
IRSEAN T RRE | AR A RE R S B TR R AR
T 258 125 7 1 8 2 AR AR 2 S MR 1) A FL s e R iy
AP L S 3R B R R I HE B AR T A IR
WREAMICIE SR L . S 5h, WA S AR 1 (X A Y Bl D
IR T A 1 AT e AR S A A S A 2 i A RE L E T
e I ELR T ORI R, A O A RE A H T 3R AT Y 3 RE
R Tr) 5 b T ) R 45800 8, BT T A7 R I AU 4
TG R EE R O b T L5 () i A R S A BE A 1 A
T VRO SR R R DN S T A BE AT AE 11 i LR R 4
AR i O i 58 R A A

Ao R DL A B T R R O R IR T T R Bl A
A BRI TP A A R T A A LA o 2SR R WYL SR T XL B
B AT 2 AT R PN ARAR AR B ) Bl 1) R AR OR . A
Y NS B TR T B A B . AF R TR B AU



3616 i 2% 5 61 43 Hr %40 %

B s AH A AR E . FE RN E AR 86 mm. I o SO M N BRAT T AR L i A S TR AR
IR BE D9 202 mm HI B B E R I B O 61. 2 mm

References

[ 1] Fasano A, Woyessa G, Stajanca P, et al. Optical Materials Express, 2016, 6(2);: 649.

[ 2] Grishchenko A B. Quantum Electronics, 2017, 47 1115.

[ 3] Gris-Sanchez I, Van Ras D, Birks T A. Optica, 2016, 3(3); 270.

[ 4] Breuls AHE, Van Stralen M J N, Van Bergen A H. U. S. Patent 6, 849, 307, 2005.

[5] LiZY, Li HS. Applied Mechanics and Materials. Trans Tech Publications, 2012, 121 642.

[ 6] Yamada H, Chayahara A, Mokuno Y, et al. Diamond and Related Materials, 2006, 15(9): 1395.

[ 7] GU Ji-hui(Jiigk£). Microwave Technique (ff{{{$ K). Beijing: Science Press(Jt 5% . Bl2FH ikl . 2008, 25.
[ 8] Shivkumar G, Tholeti S S, Alrefae M A, et al. Journal of Applied Physics, 2016, 119(11); 113301.

Plasma Emission Spectroscopy Analysis of Two-Way Microwave Coupled
Reaction Cavity

LI Fang-hui, HE Zhong-wen, CAO Wei, ZHAO Hong-yang, FU Qiu-ming, XU Chuan-bo, MA Zhi-bin"
School of Materials Science and Engineering, Key Laboratory of Plasma Chemical and Advanced Materials of Hubei Province,
Wuhan Institute of Technology, Wuhan 430205, China

Abstract The reaction chamber is used as the core of the optical fiber preform by microwave plasma chemical vapor deposition.
The structure directly affects the electromagnetic field distribution in the reaction chamber, which affects the plasma state.
Therefore, it is necessary to study the structure of the reaction chamber. In order to obtain plasma with higher density and better
uniformity in the reaction chamber, a two-way microwave coupled reaction chamber structure was proposed. Firstly, the electric
field distribution in the reaction chamber under different reaction chamber structural parameters was simulated and calculated.
The effect of the reaction chamber structure and working pressure on the plasma distribution in the quartz tube was investigated
by plasma emission spectroscopy using oxygen as the working gas. The results showed that the two-way microwave input
method produces a strong electric field coupling enhancement effect in the central region of the quartz tube. The inner diameter of
the reaction chamber had a great influence on the electric field distribution state. When the inner diameter of the reaction cham-
ber was 86 mm, the electric field distribution in the quartz tube exhibits axis symmetry, and the plasma density in the axial cen-
ter region was the largest. When the distance between the two rectangular waveguides was 61. 2 mm, and uhe length of the reac-
tion chamber was 202 mm, the intensity and uniformity of the plasma in the reaction chamber were optimally distributed. It was
also found that when the pressure rises from 1.8 to 2. 8 kPa, the spectral intensity of the plasma in the reaction chamber de-
creased, but the change near the inner wall of the quartz tube was not obvious, which was caused by the energy loss caused by

the increase of particle collision probability in the plasma and the high temperature of the tube wall.
Keywords Two-way microwave coupled reaction cavity; Emission spectrum; Microwave plasma
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