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Fig. 1 Schematic diagram of the experimental setup
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Fig. 2 The photograph of the plasma generated in hollownee-
dle-plate dielectric barrier discharge (U=7.5 kV)
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Fig. 3 An optical emission spectrum of hollowneedle-plate dis-
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charge at argon flow rate of 8.5 mL « min~" and ap-

plied voltage U=7.5 kV

BENET Ar ] 3%k, B IEW AR K O 1 {ELF%
BRI S [ o0 A, 25 R a0E 4 . E R, Ar T 3%
SRR H AR B A B /s Ny B8 IR RS2k B AR
TG ZHHEsE . SIEE R A 12 mm Bk 2 i K E )5 4R
TR O i2enm B i TR FF R i A v, 4 FE AR A 6
mm B 58 B SR B 5 KAB G TF 4R T B .

FRTFHRSFIGLN ™ E Rl m iR T 5 RENEET
MRS TFhE, HEMRRSREREREREAES. h¥
R AP BRI B A u W AR A 1 [R) B R B RE . Wk R ]
HTAFR

Ar+4e* — Ar* +e (D

N; +e* > N; +e (2)
AR IR B R Re TR E S TR AR T, RS
e REHL T 5 U R 1 AU T B B A IR A
J - BRAE B 2wl WA S 1 W] PR S Hh D . R S AR ]
AT XER

O, +e” - 0+0+e

) ) 3
O+e” >0 +e
1.2 (@ —=— 696.54 nm
1.0 —e—763.51 nm
: —A—772.42 nm
= —w—794.82 nm
< 0.8
=2
é 0.6
S 0.4
0.2
0 -
T T T T T T T T
0 4 8 12 16 20 24 28
L/mm
0207 337.1
—-— 1 nm
(b) —e— 357.6nm
0154 —a—  380.4nm
=
g
2
Z 010
2
K=
0.05
N;
04
T T T T T T T T
0 4 8 12 16 20 24 28
L/m
0.015 7
© —8—7772nm
. 0012 //
g .
2 0.0094
|2
5
g 0.006
ol
0.003 _'\\-\
0.000 —anu
T T T T

T T T

T
0 4 8 12 16 20 24 28
L/mm

Fig. 4 Emission intensity of N,, Ar] . and O [
as the function of distance from arc root
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Study on Spatial Distribution of Electron Energy in Hollowneedle-Plate
Dielectric Barrier Discharge

DONG Li-fang, JI Ya-fei, LI Yong-hui
College of Physics Science and Technology. Hebei University, Baoding 071002, China

Abstract

hollowneedle-plate discharge in atmosphere were measured, and the spatial distribution of electron energy in plasma was ana-

In the present work, the spatial distributions of spectrum intensity of molecule and atom in the plasma generated in

lyzed. A plasma about 3cm long is generated by using a hollowneedle-plate discharge device. By collecting optical emission spec-
trum from 300 to 800 nm. it was found that the spectrum consists of strong Ar | lines, strong second positive band system of
N, and weak O | line. The spatial distributions of spectrum intensity of Ar [ (696. 54, 763.51, 772.42, and 794. 82 nm),
band N, (337.1, 357.6, and 380.4 nm), and O] 777.2 nm were measured. The Ar [ lines decreased gradually from the arc
root. The N lines increased gradually from the arc root and declined when they reached a maximum at 12 mm away from the arc
root. The intensity of O | increased from the arc root and declined when it reached a maximum at 6 mm away from the arc root.
The spatial distribution of electron energy in plasma was analyzed qualitatively from the spatial distribution of spectrum intensity
given above. It was found that the electrons located at 6 mm away from the arc root have high energy, while they have low ener-
gy at arc tip.
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