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Electric Field Measurement of a Neon
Hollow-Cathode Discharge by the Optogalvanic Spectroscopy
with Two-Step Laser Excitation

Yoshinobu MATSUDA*, Fumiaki AMAZAKI**,
and Hiroshi FUJTYAMA*

Optogalvanic spectroscopy with two-step laser excitation was successfully applied to the electric field

measurement of a Neon hollow-cathode discharge. Experimental results of the radial distributions of elec-

tric field and charge density in the cathode-fall region are presented.
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metastable Ne atoms.

FeR588. 2nmDE 1 DL —HF—IHKT2p5 (?P; ;3)
3p(E/id 3Py, /i 1s;) BLLMG, 2p5
(2P, 5) 3p(E/id 3Py, FE/id2p,) BEMLITH
L, ¥#EL39.20mDE 2 DOV —F—K T 2ps
(2P, 5) 3pEAIADG2pd (2P, ) 1ldDY 2 &
VI FBEMICRHRET 5, =1,/ 204 FVvaTk
HO@Y) 2— FRY Ne BFEAVHDE, HMlEE
SEBPNEVEOTHS (<lcem '), 2ps
(2P, 5) 3p( 3P, %7k 2p,) PRERLDY 2 &
VI BBIFEAYERTESNR, 2p5 (2P ,,)11
AIKERY 22NV I HHEEL S, BY 2— Y
REBLIEF K & EREREY b b, SRCERE
BENBDOT, &Y 2— RRUVREBAORRIC LD,
LOG f§5#H® SN T KIBIcHEEI NS, Z5LT,
H2DV—V—OREREREITHILT, VaFl
TR U AT P SN B < LOG #ilish s,
LB, AFETR 2ROV —F -V —LDFTEED
ZOLOEREE S L NTHETD %,

J o— PN EMOZERE, BEINLBROKE
I ko THREIND, BRPPIWIZE, Tl E



MHEREE - RESCH - Bl & 141

BT A E {5, Ganguly & Garscadden i,
U LD n=300Y 2 — FRYEMERACTIOELIV
HONSBBEREREL TWEH, AERTHET S
7a—HEOKRBHREROBERIE kV, om &
EOKEILEEZONLDT, ZOMNEDERT
WY 2 2V HRERT D% n~1105ELTH
Z)Z. 12, 13)0

Ne ® nd #EFZAOFREHEHEGH L0, &€ 6 nd
B OBETF/RIBIZ0.018L/NINWDTH B, MERk
EBEFRBIBYLERTHREY . VI HRE L
T EHBbhoTWA, [> 3D nf, ng, nh,-#EFOD
BFXRBIZ0TH 5, %d, ns & np BEOBETRE
I2ZNENL3L0.83TH B,

3. EREBLFE

M 2 I ERIEBOBIEN %R T, LOG FXAEL
THEENTW5S, Y—A—ka—hy— FKREE
(RIAE P =y ZAH) #RRICA W, Bl Fe #
T, BEAE 3 mm, & X 18mm, BRI TS AT
AN—=ENTWS, HAF AL Ne T, EJj6Torr
TH5, HUEDHREEDOMBHORELENL
THATH 5, WEEL, /85X MEHLS0kQ HEFIIC
Bt U CEIES ¥/, BRI HEIAEI05 TiTiE
EERBICEL, REOBFREEIFEBICR., XER
T, HEERR, HREEELZZhZN1.6mA, 156V

N,
LASER
A PHOTOPIN
DYE 2 —f DIODE
DYE1 f

Inlr=3nla!
[UT=—=HETU

_Ej/v 50kQ

5kQ l 10kQ10nF

BOXCAR r——|

TRIG.

RECORDER

Fig.2 Experimental setup for the electric field
measurement of ‘Ne hollow-cathode
discharge by the optogalvanic spectroscopy
with two-step laser excitation.
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Fig.3 Emission spectra of the Ne hollow-cathode
discharge.
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Fig.4 Selected energy levels and transition data for Nel.
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Fig.7 Saturation characteristics of LOG signal
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Fig.9 Spatial distribution of the electric field in the
cathode-fall region of the Ne hollow cathode
discharge.
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