%28k, E10M ¥
08 A

¥ 5 k% #E 4 M
Spectroscopy and Spectral Analysis

Vol. 28, No. 10, pp2224-2227
QOctober, 2008

ASESERBB AN EHR

MR, TR, FAN, BERK, REE, ARR, #HE

FEREREZBOCF R EIBBI R SOLEMI R, IR SRAREHLRE, ZH A 230031

f E HEOHARBREEEEE - HEEEERSE THRARNAER T E. IARERS.LEHERE,
AERMIEMR, #7 T KRESHERBBHEIERHE. MR T AKEEMRSELE, RAESHRIEE
FEHEPFE 690~860 nm {EFE, HETWHREET 4p—4s WKRT. TRHR T ARKERE. SEER. K
HRBSHRBEZ MAAR, ZIIELRERHCEET . SAKENINYEIN, Mk REEERTLE
B FISFHE : B RE R R W MBI G, 78 13.3 kPa P IREER K. 4h, ARTEE R
763.51 #1772.42 nm WA GIEL, AR EEABREHERNETESHENESEETANE FHREAR
B, &R, HEFHREBELT 2000~2 800 K Z[8], B REHEBRFAIEMTEM, BEEEBANSE

YB3 0 T A

COREHR Mo REDLE; BTHMRRE
hESAS: 0536  TRIFIRE: A

5

hfllg

BRIRJLE, S/ ERARIAMKBRERLARSE
BEERXTEREAARE R AT ERE . AMTEFIEXFEE
B s L B Ji e, (Microhollow cathode discharge) 8Y # k%
i (Microdischarge)!™ , S OB EH IEHER N
HABEHNERIR-EEZR-ERRAR, =F R PRIAHK
KREZWIL, BB EEREERN A B RREFFREAETL
WO, T TGRS, XFSHEBEFHEE, tH
ESEARGIER T, FMEE. Sankaran £ HFHRE
MERAEENSOEBR TR T LARREY, BMERET
FEASEAD, ERSH T USHERABERE. B
S, EMERETE RORAKRKER, ERAERIN=ERERE
BY. 2B EAESHEHMEBIEEEEEN MBI IEE,
AEWBEUTR ORI R &1 BIMNES TFRBEH SN
HART MM AR.

HFHARERSBETENEESE, CESRMEE
SEP B FESHHEEN 4 DL ROR T MR E R & TR,
BT RSB TFERTE /. HESERE, BB
FHENEFERZIRE. BATITHFERRSHEES
(Optical emission spectroscopy), JGiE B BE SEE FK

YR B 2007-05-29, #iT H¥H. 2007-08-30

DOI: 10. 3964/j. issn. 1000-0593(2008)10-2224-04

HABRESEERER, FHIELNSE FREHLESN L
BT, ATLARBHETRE. A THEEUREFRAIFSH. &
SHEERRM T —FIE MR B I, RS F&™
T,

FXWET BHES CHREWEABBRLHE, BBT
BWREERERR . RRARBRNEMARXRR, FIAHMNRE
HEERRNE TESMBE TR FRRRE, SR8 7R
BRERHER. BRMAROZ MBS, 3 ERER R
7T RS, AEHRAMBTR K SERUEE SR8 &AL
PIEBEE T LB Y EER.

1 SLERE

EREBME 1 PR, RARRILEN 250 ym BAH
MEMBENS LR, RNEEISEAD, FERME
JrRAR% . AR ATBHR Z FEE R 250 pm, FRARZEN A R
(100 kOBHEFIEHK. SEREELHRBIHES, HATRA
. BMEEANERTFEAGESH0.75 m BEH A 200
groves e mm DB, MELW AR HEEN LREHRE
(RCA-C3103) B: W, 155 i I A B 51 88 (EGR.G1120) . ¥
FiH§E5 (1109 ED At BT HIEREML ., HAINEH
it 43 PEE R 0. 2 nm.,

EETE : AXARPFESIE (20577049), EPEEA IR BB K S (20020602) MIZ A R HH FHE LW H (06045098) FERY

{EBE . IR, 1980 4, PR ERZROCENENRTRTELHRE

* BB R A

e-mail; ychu@aiofm. ac. cn



51034

eI 5 1% ot 2225

R
DC Power _[_ l
Source T

Monochromator

lComputer, i HV PMT

IPhoLon counter HAmpliﬁer discriminator

Fig. 1 Schematic diagram of microdischarge apparatus
and the spectroscopic detection system
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Fig. 2 Emission spectra of atmospheric
pressure argon microdischarge
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Fig. 4 Emission spectral intensity
as a function of gas pressure
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Fig.8 Electron excitation temperature as a fanction of gas
flow rate at atmospheric pressure and 2 mA
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Spectroscopic Study of Atmospheric Pressure Argon DC Microdischarge

ZHENG Pei-chao, WANG Hong-mei. LI Jian-quan, HAN Hai-yan, XU Guo-hua, SHEN Cheng-yin, CHU Yan-nan*
Laboratory of Environmental Spectroscopy, Anhui Institute of Optics and Fine Mechanics, Key Laboratory of Environmental
Optics and Technology. Chinese Academy of Sciences, Hefei 230031, China

Abstract Microhollow cathode discharge or microdischarge is an efficient method to generate plasma in a high pressure gas. In
the present work, the emission spectra were observed in an atmospheric pressure argon direct current microdischarge apparatus,
using a stainless steel capillary as the cathode, and a stainless steel mesh as the anode. It was shown that all of the seventeen ar-
gon spectral lines arose from electronically excited argon atom 4 p—4s transition in the wavelength range of 690-860 nm. The de-
pendences of emission intensity on the discharge current, gas pressure and argon flow rate were investigated. The experimental
results show that the emission intensity increased with discharge current from 1 to 6 mA and argon flow rate from 100 to 700 ml.

!, The dependence of emission intensity on gas pressure exhibited different characteristics, i e. spectral signal increased

* min
with the gas pressure, but reached the intensity maximum at 13. 3 kPa, and decreased afterwards. The argon atom spectral lines
763.51 and 772. 42 nm were chosen to measure the electron excitation temperature by the intensity ratio of two spectral lines.
The electron excitation temperature was determined to be in the range of 2 000 to 2 800 K in the atmospheric pressure argon mi-
crodischarge. The changes in electron excitation temperature with discharge current, gas pressure and argon flow rate were ex-
plored, indicating that the electron excited temperature increased with the discharge current, but decreased when gas flow rate or

argon pressure increased.
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