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Light Amplification in Plasma Produced by Super-dense
Hollow Cathode Discharge

Keiichirou TANAKA? Takashi IKEHATA}* Toshio TANABE** and Hiroshi MASE**

Abstract — Light amplification in the plasma produced by a specially constructed hollow

cathode discharge operating in the super-dense glow mode 1s described.

In the cavity of this cathode, ions are strongly excited by the trapped energetic electrons

and then the intense spectral lines emitted from excited Ar ions are observed.

Light amplification in the plasma is measured by using a resonant cavity. Ratio of the

multi-pass gain to the single-pass gain rises up to 20. The absorption coefficient measured by

using a reference light source is about 0.8m™. Laser oscillation, however, is not achieved.
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Table 1 Types of tubes and experiment-
al conditions.
Tube Cathode Anode 9as Bressure current
(Torr) (A)
d200 &mmiDx200mml 0.3--4,0|0,1--1.0
6d135 6mmIDx135mml 0.7--4.010.2--1.0
4d125 | midxiosml | SmIDxS0ml | Ar g s 4.0(0.2--1.2
2,4d115 | 2. 4omIDx115mml 0.7--4,010.2--1.0

* pressure in gas reservoir
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Illustration of the discharge tube.
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Fig. 2 Voltage-current characteristics
expressed as a function of j/ pl/2
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Fig. 3 Voltage-current charactristics of
various discharge tubes.
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Fig. 4 Intense spectral lines emitted from the plasma in the cathode cavity.
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Table 2 Intensity ratios of the emitt-
ed AI lines in some different
type discharge plasmas.
. erie i B:Output * € :Conventional
Intensity A‘??_H: of typical | capillary AYB . ASC
Ratlo i dischorge taser discharge
1 U-4TE5A). : ) ) .
1 (1 ZESE}U: 1.28 0.36 B 0.83 3.56 1.54
1 (=47654) R . : .
TUTIT 1670 0.36 100 4638 16.70
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Fig. 5 Experimental setup for measur-
ing the absorption coefficient
of the medium.
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Fig. 6 Experimental setup for
oscillation.  Single-pass  out-
put and multi-pass output are
measured.
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Fig. 7 Variation of line intensity with
the cathode diameter.

DT, 1 7-DT4—h Y VIDHREFBEAERHE
WA B, - T, REBEBEOLITOATHEENL
BTHA Do MBENRENS T B ERNT PIVERE
BHKRT S (Fig. 7) BSGEIBIEEEBEEAL TV,

WENEZ TR, FEPEELELERS EHRTE (G~
) 3P THBH, GEIMENPITMASNTLEST
Who Cud, IEREZRICELD, HTFEDTSICHER
TEURWHEEZONDS, I6IL, 7Y a—R9—F
RFFILEDHEN, FFYOBRADEEGEZSNL Do

4. F&H

Lit, BEEERo-BBEZHAOKFARDArAL Y

V=Y OaEEE AN D o OEBERIC W TR L
7o

V—FRIRICEE ST - 7205, 2 DOHETHAR
DU —FEONBBESHERS N, BohifBilae=
0.38m 1 Th b, RIRKESK»-7/HAEL T,
JEFERIC L BIEK, MmOEE, KV IRENT
BEhTso, BE nSEHBRTIEHEEHEL T
5. b, BIRICEINTIE, HERDAr4Z4Y L —+iC
HE LT, INUTEHE LD bIRERICHEM S v — &
EHTE XD,

& &5 X #

(1) ok, B, =i, B KEK¥ETEHIER
28, (1980). 49.

(2) M.W. Dowley: Appl. Opt. 21, 10, (1982)
1791 .
(3) W.R. Bennett. et, al, Appl. Phys. Lett.

4, 10, (1964) 180.

4) BH, =i : BEACHEERMAY THENEFLER
BREH

(65) EM:B8Fzrsro=s 2 AR HE5E (KEESE,
1972).

) A.R. N.S.
Tables of Spectral Lines of Neutral and
Ionized Atoms, (plenum, N.Y., 1968).

(1 mdh, M, HZ, 5 WEER 4o sR<
FRE 5all0 (1%84).

Striganor and Sventitskii:



