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Measurements of Diffusion Coefficient of CF. Radical in CF,
Discharge Plasma Using Laser Induced Flourescence

Daisuke TAKAYAMA, Tetsuya SHIMIZU, Yoshinori ASOH",
Miki GoTo and Toshihiko ARAI

Abstract

Laser-induced fluorescence has been used to measure the CF: radical ground-state densities
after extinction of DC pulsed CF, discharge plasma. From the measurement, the CF: radical was
shown to be removed mainly by a diffusion process. Its diffusion coefficient was found to be D
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Fig.2. Observed waveform of LIF signal of CF, radical at 271.0 nm averaged over 64 laser shots, at
the CF, pressure of 0.2 Torr, discharge current of 200 mA and flow rate of 20sccm. Also
shown is a temporal profile of excitation laser pulse at 261.7 nm.
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Fig. 3. Decay profile of CF, radical density from

0.5 ms discharge in CF, turned on at t=0.

CF, pressure, 0.2 Torr; discharge current,

200 mA ; flow rate, 20 sccm.
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Fig.4. Semi-log plot of decay part of CF, radical
density shown in figure 3.



150 &) TREREM e B-18 (1994)

ON _Dpop
5 = pV'N—APN (1)

ZZTNBRCF:, 52 hA%BE, D31 Torr boiksk
¥, P X CF.ES, Aix1Torr o CF, 5Fic X
HRINEEERTHDH, \E CF 7 INVBEORS
MM 0RO~ L LVBIBUCHE S BT S &, R
(1) DfRIKR E 725,

N=Noexp (L) (2)
y iy fll] P
1 D
7fﬁm+AP (3)

Z 2T No (ZhiEils (=01 k35 CF, 72 » v
HE, t (L CF. 7 > h A DFdH, A ikerii#RkE T,
FRER, BEELoA&HRL

A=Un/L2+(2.4/R)? * TH 2 bh B,

FER, tro~EoBEE LTHEEE 1/t ORIE
bDEAERDHIENTED,

Fig. 53 CF. EN BB ELTCF. 7> 2 rDFkH
W7 e .y b LD THE, HHECF.ENE LY
WCEMRANCEEI L e, OB RBEINER (3) 0K

[ms]

Lifetime

0 0.2 04 0.6 0.8

CF4 pressure [Torr]

Fig. 5. Lifetime of CF, radical as a function of CF,
pressure at discharge current of 200 mA
and flow rate of 20 sccm.
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