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Spatial Plasma Distribution in a Rectangular-Shape Microwave Plasma Source

Yusuke KUWATA*, Shu ITO*, Toshiro KASUYA*, Naoki MIYAMOTO* and Motoi WADA*

(Received July 10, 2015)

A power supply network at 2.45 GHz frequency coupled to a field produced by permanent magnets excited an Ar plasma in a
rectangular-shape long-slot plasma source. Data measured with an array of Langmuir probe were utilized to construct the two
dimensional spatial distribution of electron density and temperature. The arrangement of permanent magnets affected the distribution

while the distance of the microwave antenna to the magnets changed the power reflection of the system. Structure of the magnetic

field suitable to form homogeneous plasma is discussed.
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Fig. 1. Cross section of the rectangular-shape plasma

source.
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Fig. 2. Drawing of magnet setting plate.
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Fig. 3. Picture of Langmuir probes.
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Fig. 4. Experimental setup.
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Fig. 5. Arrangement pattern of permanent magnets.
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Fig. 6. Pictures showing plasma luminous distributions

for (a): magnet arrangement shown in Fig. 5(a), (b):
magnet arrangement shown in Fig. 5(b), (c): magnet
arrangement shown in Fig. 5(c), and (d): magnet

arrangement shown in Fig. 5(d).
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(a) Plasma distribution
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(b) Electron density distribution
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Fig. 7. Plasma parameters at antenna distance 7.5 mm.
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(a) Plasma distribution

—
E
e 3¢+09
0, | 09 280+09
=] 2.8¢409
%)
& P 3.2¢+09 -
3.26+09
o 3
= 3 260409
©no—-_-2 N
o p 2.8¢+09
=T 3.4e+09
w2 > C > o
5] % 326409 36400
[} N
<o B 280+09
s J 2.6e+09
»n
=< 20 3et09
[y T T T T T

-5 0

5

10

Distance to long-side [cm]

(b) Electron density distribution

Distance to short-side [cm]

1.05

1.05

~

1.05

1.1 -]

ﬂf

1.1 -]
T

T
-10

-5 0 5
Distance to long-side [cm]

10

(c) Electron temperature distribution

Fig. 8. Plasma parameters at antenna distance 10 mm.

Table 1. Plasma parameters and antenna distance from

chamber wall.

Antenna distance [mm] 7.5 10 12.5
Reflectance [W] 6 39 54
Maximum electron density [10° cm™] | 4.0 3.4 3.4
Maximum electron temperature [eV] 1.50 1.15 1.20
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Fig. 9. Plasma parameters at antenna distance 12.5 mm.
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