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Fig. 1 Schematic diagram of experimental set-up
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Fig. 2 Pictures of regular arrangement of static wide filaments
(static big dots) and moving thin filaments (reciproca-
ting moving small dots whose traces are lines) in a die-
lectric barrier discharge. Exposure time is 40 ms in (a)
and 10 ms in (b). Discharge paramters: driving fre-
quency f=55 kHz, gap width d=20 mm, gas pressure
P=10 Mpa, and air content x=4%

N T PR AL R AT S B/ S S B TR SR SLse
BT ZHENRTN Ar T Q2P,—>1S)i84k, KM —#F gLk
AL EARRE, gE—2, LB/PWE T —FHK Ar [ (2P,—~1S5)
TR THIIR S G R MR B = A R e,
B 38— 4 FroR . mE R, BRI, #ikkmSia
F/ANER Ar T (2P, —1S) 354k R 58, [5) i %8 {4 34 1) 4 O
T

HE 3 5k 4 R, Tl —= g BT . 4 2235
2 J TR RS 3 ORI HL 22 B9 . R W/ SR T3 R T
KA

P 5 g5 i TR AN RO 22 Y 2 RS B A R R R AL

B S E R 0. 4208 100, /NSRRI Y KT X
RGOS . BEE E A N, T R EE RN,
M E R 1NG . R IR ARERRRE.

1.5 1
1.2 2,
3 09 AL
E‘ g X \‘\. ‘\‘
g R 1\' s
g 0.6 Sy, L
= ey Vo T %
---- _// \ \_ x=2%
0.3 1 i 7 \ ~. =%
Bt < 0s%
04== i R?feré\:gog“{i;oe
T T 1
696.50 696.55 696. 60 696. 65 696. 70
Wavelength/nm
Fig. 3 Variation of the profile of Ar [ (2P,—1S;) spectral
line in a static big dot as a function of air content
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Fig. 4 Variation of the profile of Ar [ (2P,—1S;) spectral

line in a moving small dot as a function of air content
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Fig. 5 The variation of the shift of Ar [ (2P,—1S;)
spectral line with increase of air content
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Study on Spectral Line Profile of Different Types of Filaments in
Dielectric Barrier Discharge

DONG Li-fang, SHANG Jie, JI Ya-fei, LIU Liang, LI Xin-chun
College of Physics Science and Technology, Hebei University, Baoding 071002, China

Abstract The variations of width and shifts of Ar [ (2P,—1S;) spectral line emitted from two types of filaments, whose diam-
eters and states are different, in argon/air dielectric barrier discharge with the change in air content were researched for the first
time. In order to measure the wavelength shift, Ar [ (2P,—>1S;) spectral line emitted from argon discharge at pressure of 10 Pa
was used as a reference line. Regular arrangements of static wide filaments (static big dots) and moving thin filaments (recipro-
cating moving small dots whose traces are lines) were obtained in discharge at atmospheric pressure when the air content was in
the range of 0.4% ~4%. The variations of width and shifts of Ar [ (2P,—>1S;) spectral line emitted from the big and small
dots with the change in air content were measured respectively. It was found that they all increase with the increasing in air con-
tent. The width and shift of small dot are bigger than those of the big dot at any air content. The difference between the former

and the latter decreases with the increase in air content firstly and remains basically unchanged after the air content reaches up to

1%.
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