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Application of Super-dense Hollow Cathode Discharge to Ar Ion Laser Tube

KuniyosHr Aral, Tosuio TANABE, HirosHI MASE and TAKASHI MANABE

Abstract — A glow discharge mode in which the current density is very large compared with the conver-
tional hollow cathode discharge (HCD) is realized by means of a specially constructed hollow cathode. In such
mode, super-dense HCD mode, the ions in the cavity are strongly excited by the primerly electron beams and
the intense spectral lines of Arll and/or Arlll are observed. In this paper, the voltage-current characteristics,
the spectroscopic measurements in the super-dense HCD and its application to an Ar ion laser are discussed.

1. L&

WEE ORBREEEHBEIRICL, TORCE o—n
BbhdLdi0dds, OMFEENMET T2, QB#E
EIREELEMT 5, )4
@%%EE&NT%IXWﬁﬁg%ﬁ%T@E$(%B
nfcko —BERGRSET S, B0 -2 L H LAY
AEfmlEicd s &, wa@ﬁ%i%b<mbbﬂ,
7 o—KBDOE— FCRBD TRKEROBMENATREICKS
(BEEE+ o —BfEs o —KE (Super—Dense
Hollow Cathode Glow Discharge) , EITFi
SDHCGD &H59 5 ) o

bﬂb%ﬁlﬂiT,SMKﬁD%fﬁxvﬁ«m%

LT &/cht, SEE, FIRO@IKER LT, 2haeTv
TV AV —F—~NERTELEEBL, NUTER
ROTNIT VA VL —H—-DBEERD 1,

T VA —FE, BRREENELSROTE
KHBDT, h5—Ful 374 —0Ph7—-F 427

ZVDARY PVREMET,

3)4)

A FOCRE 73BEBEL S~ DL ANHF s LD,

BREBCERBINT WS, LhL, BFA4Y0ERE
WL BEXEFAETE100, BFAL VBERICHELET

B5LOUMEBTHRTZAENHD, 50, V-9~
VAUWSEODITICH 5 DTRHENEL, ThI TORE

ETRAEREEORELBOEHNINST, KBS
OFHIE, KBHOLENEBRNLETHS, K

BB AAEZ 7L 575 & DRI % 5750 SDHCW, Hik
NS RBEBR TSRS 0 —BOBF 23 V¥ -5
s BFAA YRV —F b _VETHRICHRET R
TEMTE DB, i, FERINEICHR 2 AR S 3,
oI, BEMHEFRZ»LTE /N OBRE R
HE—DDEIE—-ELT, ThEWL20RATEE
EILL T, V¥ -BEOESOBRELZBPTESIC
TZ%, COLIICSDHCRT VT VA ZF V=4 —D
FLODOBEE L LTBDTHETHB LBbh 3,

LUFIC, SDHCHMEE OB LU Z D>
T3 5,
2. RE—BEBEANEEOES

Fo—-ERUKEER, BE(K), BE(A), 7)) -
RE—8, TREA-HEKRA77vY, 77uavy—1L,
KSEER JUHEEED BRI N TS (Fig.1)o
Hpobhrd Lo, BRIIEHERRO—HABER LT

* PIRAF L EE T TR ( B giRET )

ok PRK A THPEH BT THEEH (B LA hRRE )

49



50 RIRA N L AER F28%

O, BEOER, SBEIBOTEETH S, BEA,

RE13mm, EX100mm®SUS304 O34 7T, ]
BICAESmm DA Y T 4 RERT, —IREFE—L0
BASICHEICHIESNB L DICL, 414 Y ORES
REBD TN D, BEIL, SUS304 07 59T, i
DMCEE S mmOARBHNTEY, 7T axs—EBER
DOFBIHDE— P E—KIZIE>TWE, 7Y az%
—BT, FVY)VEOABICR T K7 REEELE
D&, 7)) 224 —A1E556°( tanl 1.46) THb,
BELEBOBICT VI = v o 8OH XEA - BEGE 7
FYCEROMY, FhThidT7oryy— FTHEX
T3, KEZEBELTE, BERSmmO /91 7%
sl UOBERICE SO, MR YT TZORICKE
BRESETKR LI, 1B, S84 70 RICIZAEEE

(1980)

DEVEAYF(H—FEYT63) 28HE L, HHGRE
LT, BEREBE LT, BEREEZ/NELT
mANSOENGDEZ LB~ NS CHAB o, B
SEE 2504/ minOu—2 ) —R VT OHEFERL,
HRABEZTMT I LD Ui, W, MEEEES
WIFEEICIE 2T, MAOEEEBOCTHIKCKE
EHBIEHTE D, 1o, BER-BETE N ohE
HLUTHAOERERS ZEMERLDOEERDOL —F
—wumm%&twiiiocnﬁf$a~@@§ﬁ&n
PHHRAZF Vv —F —BEBOL OPREINTNEY,
BEEEI7 V- M ETHOBRED o ~BEREE O
— FEFIBLAZDOT, fo—RESHRATHCE] &0
LTWBEEEVEL, 370, EBOKDE7 4 —iC
TAHRIEBLTNLLY,

////{fFLON SHEET

BREWSTER
WINDOW

Q0000

t cooling pipe
gas

to pump

Fig. 1 Structure of Ar ion laser tube.
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Voltage-current characteristics of super-
dense hollow cothode glow discharge
when the tube is filled with helium. The
current is inducated by the reduced
current density at the pressure of 1 torr.
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Fig. 4 Voltage-current characteristics of
SDHCGD when the tube is filled with
argon.
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Fig. 5 Spectral lines of Arll emitted from the SDHCGD.
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Fig. 6 Variation of the line intensity with the
pressure and the discharge current.
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