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Abstract Spectroscopic diagnostics on reactive plasmas was carried out in a facing target sputtering
unit with BaO+ 12Fe composite targets and 50% O.+ Ar sputter gas. Spectra of rective plasmas were
composed of peaks which were assigned to be Ba, Ba*, Fe, FeO, Fe*, Ar, Ar", O and O". As detecting
positions in plasmas were far away from targets, the relative peak intensities of the ions and neutral

species were decreased, but the relative intensities of the former decreased faster than those of the latter.

ez Justel A4l HHo) Pt

1. M & ez 10-20 A/ming WE =" FA o
~HEYE Szt She BHAT B AAUGSD olo] RAGES HFEAE A
HA WE 1 AL wolels] HHAE  EHFAAsM BaO-Fe HGeALE Al
E5% ARWES Agehdol BUhY A¥  wg4 AREDPos Ba-flgolE Mue
Ez smEye Zazns ofn e U 230 A/mine] E4Ecz 49w + ox
A, o, B Fold AAA olEHA W =z @ b SIgkD dd o AR Ba-
G OMAIEE W = e Bge RAYes  foelE e Aume ST BAEL =
W Eelzne o5m lE f4sl 28 4 59 Fes 4342< BaOe HPehAEols|
G, o) SHAREY ANE AG & Yo WEe Soze S4 4HE OA=E A
W, ole] AwAA EAL 5@ wyold. 88 499 08 Mow Adnd. o =
23 o WHE Eozolel oW AT vl ATHE  UFEHAEY  2sE gl
X2 ko WA E A (in-situ) AFEloA] 7 A o) BaO-12Fe EHEIAEE Al &3t3 50% O,+
Fssteln SEH Bob e ofUd WA Ar ER/IAE AESHE WMy moizus
oy AEE, T HAYe JREAMD ¢ c2HEZAFTEWOR 7R
o Mgtk Auar] A ATE WA
of $th1® Ba-f|fol= Wue £49 Ut 24 d¥d
B4, HHA W AW B4 gRe nEE  Figle B Addd AmEad AL o
5477 ARARL 2280 o A2 FHAEY snHUs wAEE ad Rol
A A7l 4ntE HAES 488 Av%Hd b 488 BAEE Imoles] BaOo] o sl

— 337 —



338 @A ESHA 2 2A M55 (1992)

FeR 2 & 12moled & EF3 oS HIAYE
5 2x107%¢] AF 294 1300C 2hEQ¢ &
P e A7 60mm, 4 5S5mmZz 7] A7}
A A 2D BAEE & #H o
Abg-3te] gF=tol HAAIZ o). Table 1
Ao Eetze HAA 29EE =
BQl Aotk Fig2e B AFPgA Ez}
& 2dERZAzEYHoE ARG #
S5 g B Aolth

ok

N A foo > of ad o
m o
u &

fo T g e

P |
oX,

J
o}

Table 1. Sputtering conditions for spectroscop-

ic diagnostics

Plack <5x 10 %orr
Poputter 5x 10~ %orr
Sputter gas 50% 0,+50% Ar
Lsputter 450 V DC

Vsputter 0.2A DC
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Fig. 1. Schmetic diagram of a facing-target sput-

tering unit.
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Fig. 2. Schmetic diagram of experimental set-up
for plasma diagnostics.
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Fig. 3 Locations for spectroscopic diagnostics.
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Fig. 4 Luminescence specira at various locations
(a, b and ¢ represent locations shown in
Fig. 3)
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Table 3. Assignments on peak In spectroscopic

Wavelength(nm)
Fig. 5. Luminescence spectrum for plasma used Fe

target.

Table 2. Assignments on peaks related with

Ba species In spectroscopic spectra.

Peak observed| Assignments* | Intensity ( X 10° counts)

(nm) (nm) a b ¢

247 2476 Ba 1 | 265 186127
485 485.0 Ba 1 | 22.0 | 16.2 | 10.2
485.1 BaO
499 499.7Ba 1 | 28.5| 24.0 | 16.0
659 659.5Ba I |22.0(17.3]11.6
728 728.0 Ba 1 93] 701 7.3
874 873.7Ba 1 | 24.8 13.3 9.0
917 9159Ba I | 22.1 {175 105

*( 1), (1) represented neutral and single ion-

ized state, respectively
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spectra.

Peak observed| Assignments* | Intensity{ x 10* counts)
(nm) (nm) a b ¢
225 2259 Fe 1 43.5] 22.5 | 17.3
235 234.8Fe I | 53.1| 314|242
268 268.4 Fe T | 25.2| 18.7 | 15.0
285 285.1 Fe 1 | 80.6| 51.3 | 49.3
304 303.7Fe 1 | 75.6| 46.0 | 45.1
324 3239 Fe 1T | 41.8] 234 | 24.0
343 3434 Fe 1 24.0| 15.8 | 13.2
394 394.0 Fe T |101.9} 68.7 | 61.5
411 4105 O I | 27.8| 14.2 | 13.8
462 462.6 Ar T | 22.6) 164 | 11.2
493 492.6 FeO 27.4| 23.2 ] 15.9
532 532.8 Fe 1 | 22.2| 16.8 | 16.3
565 564.6 FeO 23.9] 17.9 | 16.2
645 6454 O 1 | 31.8| 19.7 | 18.7
671 670.3 O 1 | 21.6) 176|134
689 688.8 Fe T | 26.4| 18.0 | 13.8
770 7704 Ar 1 | 30.0| 21.8 ] 17.2
783 783.2Fe 1 | 54.6| 43.6 | 31.5
843 842.4 Ar 1 | 41.4| 33.7; 30.7

*( 1), (1) represented neutral and single ion-

ized state, respectively
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Table 4. Peak intensity variation of spectro-

scopic spectra for locations.

Species Intensity variation®
A B C

Ba 100 75.8 56.7
Ba* 100 70.5 46.3
Fe 100 65.2 57.7
Fe* 100 63.9 50.0
FeO 100 80.2 62.7
0 100 70.0 60.3
o 100 51.1 49.6
Ar 100 77.9 67.2
Art 100 72.6 49.6
Average 100 68.4 56.4

*Normalized value for the peak intensity of A
site.
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